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ANNUAL REPORT OF THE DEPARTMENT(oi~ 
AGRICULTURE, BOMBAY PROVINCEI 

1940-41. 

CHAPTER I. 

FEATURES OF THE YEAR. 

CLIMATE AND RAINFALL. 

(1) The Agri(JUltural Year, 1940-41.-The agricultural season 
of 1940--41 may, in general, be CQnsidered to have been satis
factory over the greater part of the Province. Judged by the 
crop acreage and total output of the principal crops, it was 
better than the preceding year. The monsoon generally proved 
fairly adequate throughout the greater part of the Province 
and the distribution of rainfall was also slftisfactory on the 
whole. Accordingly, the total area under cultivation extended 
beyond the average acreage of the pas1; decennium and, as 
a result of suitable rainfall and favourable weather-conditions, 
was associated with a gratifying increase in the" total crop 
yields. The only exceptions were to be found in the northern 
areas of Gujarat and the south-eastern tracts of the Province 
where the rainfall, in addition to being inadequate, was 
irregular and unevenly distributed. Especially in the south
eastern tracts, the effect of this uncertain condition of rainfall 
was aggravated by other adverse factors, such as, unseasonal 
late showers accompanied by hail-storms, prevalence of easterly 
dry winds, incidence of insect pests and plant diseases, etc., 
and proved detrimental to the satisfactory growth of orops. 
Such climatic conditions had·the effect of reducing considerably 
the anticipated favourable crop returns in these areas. 

A special and unfortunate feature of the year was the 
occurrence, during October, of a severe cyclone accompanied 
by heavy rain which caused considerable damage to crops and 
orchards along the coastal tract of the North Konkan and the 
South Surat district. At the same time, in the West Khandesh 
areas, cotton and rabi seedlings and, in parts of the Belgaum 
district, sugarcane, were severely affected by heavy showers 
and stormy winds. These cyclonic weather conditions 
hindered the normal progress of field operations in the areas 
affected. The cyclone was the severest known during the last 
four or five decades and caused considerable loss of human 
life and serious- alid widespread damage to crops and fruit 
gardens. 

HO,J Bk Q 27-1 
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(2\'t'i~Statistics-Areas.-Tahlng all crops together, the 
total~T'e own in the Province, during the year under report, 
showed :t<s 'ght increase as compared with the similar area in 
the prec~ding decennium. The area under rice advanced by 
5'9 per cent. over the area of last year but decreased by 
o· 9 per cent. below the average of the- preceding ten years._ 
The wheat area was some 3' 9 per cent. and 2· 3 per cent. more 
than the previous year's acreage and the decennial average, 
respectively. The acreage so'I\'Il with jou·ar remained almost 
steady being only 1 · 4 per cent. and 2 per cent. above the 
figure of the preceding year and the average of last ten years, 
respectively. The area under bajri showed a reduction of 
4 per cent. below the acreage of the preceding year but there 
was an increase of about 10 per cent. when compared with 
the decennial average. 

The area under groundnut increased by 4 · 2 per cent. and 
42' 8 per cent. respectively, over the last year's acreage and 
the average acreage of the past decennium and reached its 
maximum figure of 1,579,823 acres. The cotton acreage was 
4'4 per cent. and 0'3 per cent. above the area sown during 
last season and the average of the preceding- ten years, 
respectively. The sugarcane area which has increased 
considerably during the preceding year, recorded a further 
increase during the year under report. The total area under 
this crop was, 1,16,836 acres against 1,00,090 acres in the 
preceding year or 16 · 7 per cent. and 62 · 2 per cent., respectively 
above !he previous year's acrea~e and the average of the past 
decenmum. The table below gJVes the actual acrea"e in the 
Province under the more important crops in the ye~r under 
report, i.e., 1940-41, the preceding year 1939-40 and the 
average acreage of the decennium 1929-30 to 1938-39 :-

Acreage in the Bombay Province. 

No. Name of the crop. Average of 
1940-41. 1939-40. d<'cennium 

-I 
Hl29-30 to 
1938-39. 

Acree, Acres. Acres. Cereal.s 

I Rice .. .. 1,969,891 1,860,474 1,986,651 

2 Wheat .. .. 1,751,733 1,686,055 1,712,449 

3 Jowari .. .. 8,155,422 8,041,627 7,992,453 

4 Bajri .. .. 4,086,925 4,258,227 3,716,805 
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Acreage in the Bombay Province. 

No. N amo of the crop. Av~rage of 
1940·41. 1939-40. decennium 

1929-30 to 
1938--39. 

' 
Acres. 

Fi~re8. 
Acres. Acree. 

5 Cotton .. .. 3,884,652 3, 721,799 3,872,955 

Pulses. ' 

6 Gram .. .. 584,874 517,242 661,852 

7 Tur ... .. 412,958 408,946 398,407 

Oilseeda. 

8 Groundnut .. .. 1,579,823 1,515,893 1,106,107 

9 Sesamum .. .. 161,943 158,253 183,501 .· 
10 Linseed .. .. 11!,956 123,235 125,770 

11 Castorseed .. .. 41,313 40,526 55,600 

MiscellaneOUB. , 

12 Sugarcane .. .. 1!6,826 100,090 72,041 

1a•· Tobacco .. .. 173,935 183,285 163,087 

(3) Crop statistics-P'Toduction.-In view of the seasonal 
conditions reported upon above, the increase in the crop 
acreages was .associated with a corresponding increase in the 
total output of principal crops, thus reflecting the favourable 
character of the seas~>n in the Province. The yield of rice 
advanced by as much as 20'1 per· cent. over the yield of the 
previous year but went down by 6 · 3 per cent. below the 
decennial average. The total estimated outturn of wheat was 
more by 2'9percent. and 3'8 per cent., respectively, than that 
()f the previous year and of the average of the preceding 
decennium. The corresponding figures of increase in the 
<:ase ofbajri were 9·4per cent. and I0·6per cent., respectively. 
;I:he yield of jowa'T was 13 · 6 per cent. above that of the last 
year but 8 ·1 per cent. below the decennial average. 

The outturn of groundnut worked out to 20 per cent. and 
34 · 5 per cent., respectively, above 1ast year's figure and the 
figure of the decennial average. The yield of the cotton crop 
alw was more by 14 · 9 per cent. and 11 per cent., respectively, 

UO·I Bk Q 27-1G 
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when compared with the yield in the previous year and the 
average yield of past ten years. 

The production of gul during the year under report indicated 
an increase over that of the preceding year and also over the 
decennial average, respectively, by 18'8 per cent. and 
61 · 3 per cent. as a result of the increase in the acreage under 
sugarcane. · 

The table.below gives the yields of the more important crops 
in the Province in the year under report, i.e., 1940-41, the 
preceding year 1939-40 and the average yield of the decennium 
1929-30 to 1938-39 :-

Production of crops in the Bombay Province. 

No. Name of the crop. Average of 
1940-41. 1939-40. decennium 

1929-30 to 
1938-;l9. 

--
~ 

' 
Cereals. Tons. Tons. Tons. 

1 Rice .. .. 802,295 668,0ll 856,516 

2 Wheat .. .. 319,491 310,628 307,823 

il Jowari .. .. 1,416,840 1,246,769 1,542,022.: 

4 Bajri .. .. 522,385 477,620 472,488-

Fibres. Bales. Bales. Bales. 
0 (400 lbs.) (400 lbs.) (400 lbs.) 

5 Cotton .. .. 780,496 679,305 703,031 -
Pukes. Tons. Tons, ,. Tons. 

6 Gram .. .. 95,819 77,667 105,040· 
7 Tur .. .. 104,347 99,186 •' 104,580 .• 

o;ueds. 
8 Group.dnut .. .. 659,946 549,827 490,653: 
9 Seso.mum .. .. 19,892 14,622 21,174, 

10 Linseed .. .. ll,421 12,316 12,613 
ll Castorseed .. .. 5,472 4,355 7,356 

M i8cella'MOU8. 

12 Sugarcane (gul) .. .. 301,990 254,272 187,169 
13 Tobacco .. .. 37,216 36,032 33,572 
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Taking the Province as a whole, there was an appreciable 
increase in the food crops produced during the year under 
report as compared with the previous year. As a result, there 
was a general sufficiency of food and fodder over the greater 
part of the Province. 

(4) Crop prices.-The most outstanding feature of the year 
wits the prevalence of considerable fluctuations in the prices 
of the agricultural produce principally on account of transport 
difficulties, loss and diminution of overseas markets resulting 
from the War and speculative activities. Owing to the 
uncertain international conditions resulting from the continuance 
of the war, the incidence of price variations on different com
modities was uneven. The prices of }owar and baJri ruled 
somewhat cheaper but those of rice rose abnormally due mainly 
to the shortage of Burma rice imports in the market. The 
price of wheat likewise had an upward tendency but the 
extended cultivation of groundnut and the transport difficulties 
for its export were reflected in the reduction of price of the 
commodity and its bye-products. The actual fluctuations in 
prices of different agricultural produce between the period of 
July 1940 to June 1941 at the most important places in the 
Province are detailed below. 

·The price of rice at Thana rose from Rs. 5-5-1 per maund in 
July 1940 toRs. 5-8-5 per maund in October 1940 and remained 
steady till March 1941 when there was a spectacular rise to 
Rs. 6-10-11 per maund and in April 1941 to Rs. 6-14-4 
per maund. The price of this commodity reached its highest 
peak in June 1941 when it ruled at Rs. 7-4-1 per maund. The 
wheat price at Ahmedabad was at Rs. 4-9-2 per maund in July 
1940 but fell to Rs. 4-7-1 per maund during the next two 
months. Thereafter it rose steadily from Rs. 4-8-1 per maund 
in October 1940 toRs. 4-13-7 in January 1941 and with minor 
variatio11s in the intervening period assumed a sharp upward 
trend in -April 1941 when it reached Rs. 5-2-7 per maund. 
Subsequently, the price fell steadily and stood at Rs. 4-12-5 
per maund in June 1941. The rate of jowar at Sholapur 
showed a decline with some slight intermediate variations 
during the season. In July 1940, the rate stood at Rs. 2-9-0 
per maund and gradually fell toRs. 2-6-5 per rnaund in October 
1940. It rose to Rs. 2-8-8 per maund in December 1940 but 
again decreased to Rs. 2-1-11 per maund in March 1941. In 
.June 1941, the price of the commodity stood at Rs. 2-3-11 
per maund. Likewise the price of bc1jri at Nasik showed 
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a persistent decline from~- 4-1-ll per maund in July 19~0 
toRs. 3-14-11 per maund m August 1940 and to ~s. 3-9-8m 
October 1940. It remained steady at that level till F~bruary 
1941 when it suffered a further set-back and declined ~o 
Rs. 3-5-3 per maund and stood at Rs. 3-5-ll per maund m 
June 1941. The groundnut price at Karad ruled at Rs. 3-4:0' 
per maund in July 1940 and stood at the- same level till 
February 1941 when it dropped to Rs. 2-12-2 per maund. It 
rose temporarily to Rs. 2-13-3 per maund in March 1941 but 
again declined and continued to rule about Rs. 2-ll-9 per 
maund from Aprill941 onwards~ 

The price of Br6ach cotton ruling in Bom?aY. indicated 
a distinct upward trend and there was a sharp rise m the rate 
during the year under report. The price stood at Rs. I ?8 
per khanrli (784 lbs.) in. August 1940 and rose to Rs. 183 m 
September 1940. It was quoted at Rs. 206 per khanrli in 
February 1941. The sharp upward trend continued and the 
price reached Rs. 282 per khanrli in May 1941. The quotation, 
however, declined in June 1941 and was ruling ?-t Rs. 256 
per khanrli in July 1941. 

The year under report was marked by a phenomenal fall in 
the price of gul. The price continued more or less steady till 
December 1940 but from January 1941 onwards exhibited 
a· sharp decline and reached very low levels in April 1941. 
At Poona, the average harvest price of gul declined from 
Rs. 4-ll-0 per maund in 1940 to Rs. 3-5-0 per mau.nd, i.e., 
a drop of as much as 29 per cent. below the price cf the previous 
year. The reduction in the price may be attributed to the 
very large increase in the acreage of sugarcane and in the 
output of gul in India as a whole in 1940-41. 

(5} During the year under report, no important new legisla
tive measures connected with agriculture were enacted in the 
Bombay Province. An additional protected area, known as 
1\fahi-Sabarmati Zone, was notified by the Provincial Govern
ment under the Cotton Transport Act, 1923. Government 
also al?ended the Bombay Cotton Ginning and · Pressing 
Factories Rules, 1925, by the addition of a provision whereby 
mana~ers of Ginn!~g Factories are required to submit to the 
prescn~ed authorities a monthly return -.;md.er sub-section (1)· 
of sec~10n 5 of the !3omb~y Cotton Gmmng and Pressing 
Factories Act, 1925, In which the. amount of cotton giun(!d 
each month is to be given in bojas and lbs. 
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CHAPTER II. 

AGRICULTURAL RESEARCH. 

(6) Introduction.-Considerable progress can be recorded 
during the year under report in many of the important scientific 
research activities which are being carried out by the staff 
of the Agricultural Department in the Province. This progress 
is not only confined to existing schemes of experimentation 
on crop and live-stock improvement, and other scientific 
research work in progress, but is indicated by the numerous 
developments of new research schemes designed to remove 
the difficulties and add to the profits of the cultivators. As 
reported in last year's Report, such research work is now being 
rev-iewed periodically by departmental committees of expert 
officers presided over by the Director of Agriculture. This 
system has proved of the very greatest assistance in the guidance 
of research workers in different parts of the Province and, 
more particularly, in securing effective co-ordination between 
scientific research work on the same and allied subjects. These 
departmental committees deal with (a) insect pests and plant 
diseases, (b) fodder and livestock, (c) fruit and vegetables, 
(d) plant breeding and (e) land development and agronomy 
and, in all, 18 meetings were held during the year under report. 
No meeting of the Provincial Board of Agricultural Research 
was held during the year but several research schemes were 
circulated to_ the members for opinion. 

(7) In this Chapter of the Annual Report, a very brief review 
of the main results of the scientific research work conducted by 
the staff of the Agricultural Department is given. More detailed 
accounts of this work will be found in the Appendices to the 
Report. As in previous years, scientific research work 'in the 
Province was considerably assisted by generous grants made 
by the Imperial Council of Agricultural Research, the Indian 
Central Cotton Committee and the Trustees of the Sir Sassoon 
David Trust Fund, Bombay, which bodies are always ready to 
assist in the promotion of agricultural research through the 
medium of approved schemes. Reference to the schemes 
financed wholly or partly by such bodies is made whenever 
such schemes are reported upon in the Report. The first 
Section of this Chapter deals with· major fundamental research, 
connected mainly with soil and irrigation problems and centred 
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at the Sugarcane. Research Station, Bombay-Deccan, Pade
gaon, and at the Dry Farming Research Station, Sholapur and 
Bijapur.- Other sections deal briefly with the improvement of 
crops in all its aspects, livestock research work, horticultural 
res6)trch, investigations into the prevention a)ld control of 
insect pests and plant diseases and miscellaneous research 
work, including· agricultural engineering, etc. A brief account 
is given of n!\w·research schemes sanctioned by contributing 
bodies duri11g the year, in some of which work has already been 
commenced. · -
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SECTION A. 

SoiL AND IRRIGATION RESEARCH. 

A. The Bombay-Deccan Sugarcane Research Scheme, 
Padegaon. · 

(8) This scheme, which is financed jointly by the Provincial 
Government and the Imperial Council of Agricultural Research, 
has been extended for a further period of two years from June 
1940. The year under report is the first year of this extension. 
The object of the scheme is to secure higher and more 
economical yields of sugarcane under canal irrigation in the 
Bombay-Deccan and scientific research work is being carried 
on in three main directions, viz., soil management, sugarcane 
physiology and improved cultural methods, including trial of 
new cane varieties. In the Soil Physics Section, progress has 
been made in the studies on soil genetics, soil fertility and alkali 
soils. Completion of the soil type identification on the 
Godavari Left Bank Canal has revealed the common occurrence 
·of a new soil type termed " J ". Studies on: the association of 
soil types in the farm area have shown that the soil types F, A, 
J3 and "degraded" B are closely inter-related genetically. 
A critical examination of the yield data under continuous 
cane; and under cane in rotation at the farm, indicates a lower 
response of certain soil types, ,e.g., " F " type, to rotation and 
manurjng when compared with other soil types, e.g., " B " 
type. No appreciable deterioration in soil condition was 
found after one cane cropping with heavy doses of manure and 
water. Lysimeter studies with cane showed an increase of 
·desirable exchangeable bases in all soil types excepting "F ". 
As a result of surveys of alkali soils on the Nira and Pravara 
Canals, it is now possible to ascribe specific conditions of soil 
formation resulting in different soil types. Tests with 
reclaimed soils showed the higher availability of nutrient 
materials in fully reclaimed soils when compared with 
partially reclaimed or unreclaimed soils. , ' 

The work of the Crop Physiology Section includes investi
gation of such problems as the varying climatic and environ
mental conditions on the development of different cane varieties 
in the field and on the water and manurial requirements of 
-cane. While climatic factors, during the year under report, 
were favouxable from the standpoint of growth, they proved 
.adverse duxing the matuxity stage and, as a result, the sucrose 
{)ontent was low. Pot culture studies have shown the value 
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of rain water to be three times that of irrigational water during 
the growth period of the crop. It has been fu_r:ther found t~at 
the presence of soil moisture above 40 per cent. Is not condu~Ive 
to good growth. Continuation of studies on the water reqmre
ments of cane has confirmed the close· relationship between 
water and manure applications during. t~e ~econd yea:r of 
experimentation. ~ee new syste_ms of Irrigatw~l. te.ch~que, 
devised with the obJect of effectmg economy m rrr~gational 
water, have completed their second year under trial and one 
of them is showing good promise. Biochemical res~rch into 
mineral nutrition of the cane crop indicates the greater mfluence 
of potash over phosphate on increasing cane tonnages and also, 
to a certain extent, on improving sucrose content. Application 

. of all nitrogenous top dressings in the form of sulphate of 
ammonia alone, leads to less availability of phosphate and also 
reduces the pH of the soil. Studies in minor elements are in 
progress with different cane varieties and on differing soil 
types. Such minor problems as the utilisation of trash for 
manuring, variation in seed rate and modifications in the 
practice of " earthing up " have also received attention. 

In the Agricultural Management Section, field experiments 
on varied irrigation and manurial techniques for cane growing 
have completed the second year of trial. The relative 
importance of compost, cake and inorganic manures as sources 
of N. P. K. in cane cultivation, the optimum proportions of 

. applications of these three types of manures and their relation 
to total irrigation and distribution of irrigation applications 
are under investigation. Among the nitrogenous top-dressings, 
progr~s~ively higher yields. of cane were secured with increasing 
quantities up to 375 lbs. N per acre but, from the standpoint 
of sugar formation, quantities above 300 lbs. N are not 
found economical. Varietal trials of sugarcane, which were 
continued as.l!-sual duri~g the year, confirmed previous results 
on the pronnsmg behaVIour of Co. 428 and Co. 443 which were 
found to be next best to Co. 419. These varieties have been 
giveii out for trials with two of the sugar factories in order to 
secure data regarding their mill tests. Trials on the periodical 
planting of some promising varieties, which have completed 
a. t~ee years' cycle, have shown the. July planting to be 
significantly better than October plantmg which, in turn is 
superior to January planting. Among other varieties, Cos. 
408, 413 and 419 proved superior to Cos. 360 and 409. 
In chopan soil, Cos. 426 and 443 are found to be next best 
to Co. 419. 
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The scheme for the regional survey of borer pests of sugar
cane was continued in accordance with the all-India programme 
of investigation. Top shoot borers (Scirpophaga monostigma 
and Scirpophaga nivella), not found previously in the Bombay
Deccan, were observed on Co. 419 and POJ 2878 in certain 
areas on the Nira Canals. These insects appear to be increasing 
in numbers and may develop into a major pest in the Deccan 
cane tracts. Three new schemes were started during the year 
under report. The first of these schemes is financed by the 
Imperial Council of Agricultural Research and is designed 
to study the water requirement of crops other than sugarcane. 
Twelve such crops were under investigation during the year 
and the results showed that an increased number of waterings 
above those normally given have been beneficial in the case of 
fodder crops as also onion, wheat and gram. The other two 
schemes, viz., {1) the genetic soil survey scheme and (2) the 
establishment of five cane research sub-stations in different 
areas and on different soil types in the Deccan Canal tract, are 
financed by the Government of India from the Sugar Excise 
Fund. This latter scheme is meant to test the improved cane 
varieties and the applicability of improved methods of irriga
tion and ~anuring, evolved at the main Sugarcane Research 
Scheme, Padegaon, on other soil types. In the genetic soil 
survey scheme, attempts. are being made to simplify methods 
of soil survey in large scale soil survey and soil classification 
work and this work is being worked out on two factory estates. 
The current year's work has indicated reasonable possibilities 
of simplifying soil survey and classification work both in the 
direction of minimising the number of soil samples and of 
reducing the determinations of soil constants. 

B. The Bombay Dry Farmi'l1{} Research Scheme, Sholapur 
and Bijapur. 

{9) The year under report was the eighth year of the sanc
tioned period of the scheme for scientific research into the 
problems of crop production in scarcity or famine areas of the 
Bombay-Deccan. This scheme is financed jointly by the 
Imperial Council of Agricultural Research and the Provincial 
Government. The agricultural season at Sholapur proved to 
be exceJ?tionally favourable for rabi crops but only fair for 
kharif crops. The total annual rainfall amounted to 27 · 35 
inches, which is nearly normal for Sholapur. At Bijapur, the 
season was the worst in the history of the Research Station. 
The total rainfall amounted to only 13·16 inches, which was 
57 per cent. of the average normal precipitation. 
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Periodic soil-moisture det~rminatious at Sholapur showed 
that the adoption of the " Bombay D~y Far~ng Me~hod " 
resulted in the conservation of more mOisture m the s01l than 
the " Cultivators' Method " during the rabi season. At 
Bijapur, soil moisture was found to be inadequate in dee;p bl:'lck 
and medium black soils under both methods of cultivatiOn. 
However, in an area of deep black soil, which was kept fallow 
in the previous season, there was just sufficient moisture to 
support a good crop of rabi jowar in spite of the ~xtremely 
low rainfall of the season. The loss of rain-water by run-off 
at Sholapur varied from 4·5" to 7·8" under different plot 
treatments. The loss by underground drainage determined 
at 5·4" from a cropped lysimeter and 14·5" from an uncropped 
lysimeter at Sholapur. ·The loss of silt by erosion at Sholapur 
varied from 3 · 4 tons to 27 · 7 tons per acre under different plot 
treatments. At Bijapur, there was practically no loss of rain
water either by run-off or underground drainage. The water 
requirement of rabi jowar was determined on three different 
types of soil, two from Bijapur and one from Sholapur. J owar 
plants grown in the deep black soil of Bijapur showed a higher 
water requirement than when grown in the limy soil of Bijapur 
or in the medium deep soil of Sholapur. The addition of farm
yard manure to the two Bijapur soils lowered the water
requirement of the jowar crop. Properly vernalised seeds of 
jowar showed no appreciable earliness in maturity when grown 
at Sholapur on randomised and replicated experimental · 
plots. 

At Sholapur, the "Bombay Dry Farming Method", when 
tried on a ~eld cons!sting of deep and medium deep soils, gave 
498lbs. ofJowar gram and 889lbs. of straw per acre as·compared 
to the " Cultivators' Method " which yielded 200 lbs. of grain 
and 393 lbs. of straw per acre. At Bijapur, the "Bombay 
Dry Farming Method " when tested on a field scale gave 
189 lbs. of jowar grain and 402 lbs. of straw per acre. The 
« Cultivators' Met~od ", under similar conditions, yielded 
only 102lbs. of gram and 255lbs. of straw per acre. The most 
outstanding result of the year at Bijapur, was the jowar crop 
obtained from a plot fallowed in the previous year. An acre of 
land consisting of deep black soil was .kept as a clean fallow 
~uring the season o~ 1939-40, a~d was sown with rabi jowar 
m ~940-41. The yield from ~his. pl~t was 667 lbs. of jowtr 
gram .and. 869 .lbs. of straw! mdwa~mg that the practice of 
fallowmg IS an Insurance against famme or partial crop failure 
in a succeeding year of exceptionally low rainfall. 



SECTION B. 

THE. IMPROVEMENT OF CROPS. 

A. COTTON. 

· (10) Gufarat.-The work of cotton crop improvement in 
Gujarat is centred at Government Research Stations at Surat 
Broach and Viramgam and is directed towards the productio~ 
of bette~: strains of cotton, which will yield more monetary 
returns per acre to the cotton-growers in the important cotton
growing tracts·· of Gujarat. This important research work is 
mainly designed towards the evolution of cotton varieties with 
increased outturns, higher ginning percentage, better quality 
staple, i.e., superior spinning performance and increased 
resistance to plant diseases and insect pests than the local 
varieties. The research activities are supplemented at all the 
above-mentioned centres by organised schemes for the 
:rJ<Ultiplication and extension of the seed of the improved 
varieties in the districts. 

(11) At Surat, research work with the main object of 
producing an improved cotton variety which will possess the 
highly valued fibre qualities of the existing improved type 
1027 A.L.F. and which, at the same time, will excel that 
improved variety in yield and ginning percentage, was 
continued. This is a most pressing problem as a variety 
named 1A. Long Boll has, for many years past, been a serious 
competitor of 1027 A.L.F. on account of its high ginnina 
percentage although it is definitely inferior in lint quality~ 
One improved strain known as Seg. 8-1 (which is somewhat 
less silky than 1027 A.L.F.) represents the nearest approach to 
the desired improvement and is now being tested on cultivators' 
fields in comparison with 1027 A.L.F. In the coming season, 
it will also be grown on a fairly large area in the district in order 
to obtain sufficient quantities of lint for mill tests and thus to 
obtain further information about its quality from the trade 
point of view. One special merit of this improved strain is 
that it is highly resistant to wilt disease whereas both 1027 
A.L.F. and 1A. Long Boll are highly susceptible. Further 
scientific work, both by selection and hybridization, is being 
carried on with a view to evolve types possessing the best 
possible combination of economic characters required for the 
tract. Work on breeding wilt-resistant types of cotton is also 
in progress at Shera near Ankleshwar. 

(12) The Broach Cotton Breeding Scheme, which is financed 
by the Indian Central Cotton Committee, is now in its ninth 



season. The main object of this resear~h work is t? ev~lve 
a highly wilt resistant (free from mortality and partial Wilt), 
high ginning (40%), high spinning (~bov~ 30's). and · )Jet_ter 
yielding type of cotton. to rep lac~ the. Inf_erwr quality (spmnmg 
only 15's), wilt susceptible but high gm.nmg (40%) Broac~ local 
cotton-{Jommercially known as KanVI-now bemg cultivated 
over eight lakhs of acres in the Nerbudda-Mahi Zone of the 
Broach tract. Several segregates with the combination of 
ginning 40 to 43 p~r cent., spinning 34 to 39's and high :esistan?e 
to wilt, from straight and back crosses between the highly Wilt 
resistant, high spinning (40's) but low ginning (33 per cent.) 
strain B.D. 8 and some high ginning types lacking in resistance 
to wilt and high spinning qualities, were isolated in 1936-37, 
certain of these segregates have been under continuous replica
tion trials on the farm since 1937-38. During the year under 
review, seven segregates, viz., 76-1, 76-12, 1-2, 1-6, 5-18, 7-
29 and 3-1, along with checks Broach Local and B.D. 8, were 
under trial on the farm; while segregates 76-1, 1-2 and 1-6, 
along with the two checks, were tried for the first time at four 
representative centres (three in black and one in gorat soils) 
of the Broach and Panch lV!ahals district. This year, local 
out-yielded all the segregates and B.D. 8 both at the farm and 
the district trials. The season, however, was highly abnormal 
and the yields were much below normal. Heavy rains 
accompanied by wind storms in the third week of October and 
untimely showers in November caused widespread lodging 
of plants and shedding of flower buds. The yield results of 
this season, therefore, cannot be considered as indicative of the 
intrinsic yielding capacity of the segregates, for the occurrence 
of such an abnormal weather, particularly in the flowering 
period, is rare in the Broach and Panch Mahals district. 
Comparative spinning tests of the segregates 1-2, 1-6, B.D. 8 
~.nd Broach Local were also carried o~t and segregates 1-2, 
1-6 and B.D. 8 were found much supenor to Broach Local in 
spinning performance under mill conditions. The average 
farm results of the past four seasons show that segregates 76-1 
1-2, 1.-6 :>nd 5-1~ are most ~romising tho?gh they do not sho~ 
any significant difference With the local 111 respect of yield of 
seed-cotton per acre. The trials will be continued. 

(1~) At VU:amgam, scien~ific b~tanical improvement is being 
carried on mth the financial assiStance of the Indian Central 
Cotton Committee under the Wagad Cotton Breeding Research 
Sc~eJ?e· The object of this work. is to improve upon the 
ens~mg Dholleras ~agad.cotton "':Jth regard to (a) yield and 
quality and (b) earliness m maturity, so as to minimise risk 
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of loss from frost damage and to enable the replacement of the 
early local Mathio cotton with Wagad types. The season 
was a very dry one and botanical selection among local W agad 
varieties and the crosses under study was continued under un
irrigated conditions. The results under such conditions were 
disappointing. S. 89, which was found promising under 
irrigation last year, gave this year a significantly lower yield 
with.a spinning value of only 12's against 10's and ll's of local 
and of Wagad 8, respectively. However, S. 305 gave 14's 
even under dry.conditions. It is proposed to try these promis
ing selections in .the high rainfall tract of Dholka where they 
will have a better chance to develop their inherent characters. 
The establishment of a small sub-station at Dholka for such 
work is essential to further progress in the Dholka tract. As 
a result of replicated progeny row tests, it has been ascertained 
that certain selections and segregates from crosses are still 
-capable of further improvement in ginning percentage.. Some 
of the selections from Kutch, etc., were placed under replicated 
progeny row tests for further critical selection. Crosses with 
Persian and Russian cottons were carried a stage further 
during the year under report. 

(14} Khandesh.-The Khandesh Cotton: Breeding Research 
Scheme has now completed the fourth year of its five year 
extension period. The object of this work is to improve upon 
the existing Jarila Cotton with regard to (1} ginning percent
age, (2} yield, and (3} high wilt resistance. Work in the 
direction of further selection in " Dokras " cotton has given 
18 cultures, of which four are showing marked superiority over 
Jarila in ginning percentage and are equal to it in respect of 
yield and staple quality. Their wilt resistance yet remains 
to be tested. The composite cross [(Jarila X N.R. 5) X New 
Million Dollar] F2 has given segregates with 4 to 8 per cent. 
higher ginning values than Jarila and with high wilt resistance. 
The study of the cross (Jarila X N.R. 5) now in F3 and that of 
Jarila X New Million Dollar, back-crossed to Jarila and now in 
the F1 generation, is being continued. The study of these 

· crosses is being carried on in collaboration with the Plant 
· Pathologist to Government. 

(15} Soothern Division.-Scientific work towards the 
improvement in the Kumpta and Dharwar-American cotton 
crops is carried on at the Government Cotton Breeding Station, 
Dharwar. The object of the work is to isolate superior types 
of cotton to replace Jayawant and Gadag No. 1 in the Bombay
Karnatak and to yield higher profits to the cotton-growers of 
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this tract. During the year under report, trials of the promising 
segregates, viz., New Jayawant and Early Jayawant, were 
continued · they gave increased outturns of 5 per cent. over 
Jayawant.' A new and highly wilt resistant strain, viz., K.F.T. 
12-2-5, was also added in these trials and promises well. 
Fresh hybridization work was carried out among selected 
material and promising cultures combining high yield, high 
ginning percentage, good st~ple and wilt resistanc~ have been 
isolated. These cultures Wlll be tested further Ill the next 
season. In addition, back crosses were carried out among 
existing hybrid strains in order to endeavour to accentuate 
desirable economic characters in later progenies. The study of 
wilt resistance in the cottons of the Southern Division was 
continued both in the glass-house and in wilt-infected plots at 
the Dharwar Station. With regard to American cottons, the 
segregates 4-4-1-1-3 and 9-7-4-6-5 were put under trial both 
at Dharwar and at Gadag and further work in this direction is 
being continued. At Gadag, the last named segregate gave 
10·9 per cent. higher yield than Gadag No. 1. A scheme for 
the establishment of a breeding sub-station at Gadag for work 
on American cottons was prepared and submitted to the Indian 
Central Cotton Committee as it has been found that climatic 
and environmental conditions at Dharwar are unsuitable for 
the growth of American cotton varieties. 

(16) Miscellaneous.-Work on the evolution of 100 per cent. 
wilt-resistant strains of cotton is being carried out under the 
Cotton Wilt Breeding Scheme at Poona. The Plant Patho
logist to Government has succeeded in isolating homozygous 
wilt-resistant types in B.D. 8 and the Broach back-cross. 
Fundamental research work on the mole of inheritance of 
resistance to wilt in Gossypium herbaceum and G. arbo1·eum var. 
neglectum has also been done. 

(17) Research work, under the scheme for Inter-specific 
Hybridization in C?tton at Surat, financed by grants from the 
funds of the Indian Central Cotton Committee, aims at 
explo:ing the possib.ilities of co~bining the superior quality of 
An;encan cotto1;1s ~v1th the hardmess, adaptability and disease 
resistance of AsmtiC cottons. It is difficult to cross these two 
groups of cotton and, previously, the rare hybrids if obtained 
~ere generally self-sterile. However, fertilit~ has bee; 
mduce.d by back-crossing to American parents and selections 
are bemg made from the succeeding generations of the back
crosses. It has also been possible to induce fertility by treating 
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the sterile hybrids with the alkaloid, colchicine. A variety of 
combinations have been created and efforts are directed 
towards synthesizing new forms from species crosses . 
. (18} Various experiments on improved methods of cotton 

cultivation and agronomy were carried out at all Government 
Farms and Research Stations in the cotton-growing tr11cts. 
The items included in such work were, in general, decided at 
local conferences of cotton research workers and, in all cases, 
the experimental work was devised with particular considera
tion to the main problems of the local cotton-growers. 
The results of such experiments are given in detail in the 
Appendices to this Report submitted by the territorial Deputy 
Directors of Agriculture. 

B. RICE. 

(19} In all the main rice-growing tracts of the Province, 
scientific work on the improvement of the local rice crops is 
being conducted at Rice Breeding Stations. The main 
Stations are situated at Karjat, for the rices of the Kolaba 
and Thana districts, at Mugad for the rice crops of the Soutl).ern 
Maratha Country and at the Government Farms, Kumpta and 
Ratnagiri, fQr the rices of the Konkan coastal areas. A Rice 
Research Station for Gujarat is required in order to complete 
the necessary facilities for scientific work on this important 
food crop in all divisions of the Province. The main object 
of rice improvement work is the evolution of high yielding 
strains suitable for local conditions in order to increase as far 
as possible the production of rice in the Province so as 
to reduce the need for large imports of this commodity 
which are at present required to meet the demands of internal 
consumption. 

(20} Karjat.-Selection work in Zinya, Kolamba, Bhadas, 
Kada, Jirbuti, Mahadi, etc., was continued. The three best 
selections from Bhadas have now reached the district trial stage 
·which will be undertaken from next year. Two new synthetic 
mid-late strains from a cross of Zinya and Kolamba have now . 
been isolated and found to give consistently better yields than 
K-540. They are better also in quality than K-5.40. District 
trials of one of them will be commenced next season. A con
sistently higher yielding strain from .the Sutarsal variety of 
Gujarat has been evolved and will be tested in the district 
next year. Repeated selections from coarser varieties of 
Thana, such as, Kada and Jirbuti, have not shown much 
promise, hence hybridization of these varieties has been under
taken. Selections from a number of coarse varieties from 
Kolaba have been made. Agronomic experiments were 
continued and it was found that 12·and 16 seedlings per bunch 
gave significantly higher yields than other numbers. This is 
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contrary to results of the previous year when no difference in 
any of the treatments was found. 

Vadgaon.'-The sub-station . under. Karjat. con;menced 
working from this season and rts mam work _rs. to rmp~ove 
scented varieties. Selections from scented varretre_s obtamed 
at Karjat were transferred for further comparrsons here. 
A large number of plants from Amben:ohor and Chimansal 
were grown during the season and selectiOns for further st~dy 
have been made. This being the first year of the statron, 
<lamage from crabs was very serious. 

(21) Mugad.-On the basis of the last five years' results, 
only the three most promising Dodagya selections, viz., 5-1-1, 
6-2-2 and 6-2--3, were again tested in replicated field experi
ments against the local Dodagya variety of paddy at the Mugad 
Rice Breeding Station in the Dharwar district. Strains 
Nos. 6-2-2 and 6-2--3 were tried against looal Dodagya, for the 
first time, in cultivators' fields in three typical " Mallad " 
villages. Both on the Mugad Farm and in the district, strain 
No. 6-2-2 has given the best yields. The strain 6-2-2 will 
now be tested against local Dodagya rices in twenty-five villages 
of the " Mallad " tract. Six new selections from Dodagya 
were tested for yield on a field scale for the first time and strains 
Nos. 89-7 and 97-1 gave better yields than strain 6-2-2. 
Two late selections from Antersal were tried against A. 200 
for yield and non-chaff-formation. A. 176 is distinctly non
chaffy but shows no superiority in yield. The trial will be 
repeated. The best of the early, mid-late, late and very late 
selections from local fine rices were brought under replica ted 
field trials for the first time. Certain of these selections hold 
out a good promise for the future. All these selections will be 
continued for similar work next season. Hybridization work 
was confined to crosses designed to evolve early, mid-late and 
late rice varieties with desirable economic characters and a 
purpl~ col?ur of stem an~ leaf, so as to fac!litat~ the roguei_ng 
_out wrld rrces from the rrce fields_ to combme hrgh yield wrth 
sc~nt and . to evolve better qual~ty, drought-resistant types 
smted to hrgh lands and scanty ram-fall conditions. The work 
of eyo~ving suitable varieties with purple leaf and stem is in the 
prelir.:u~ary stage. On_t of four crosses made with the object of 
combmmg scent and yreld wrth fineness, which \Yore grown in 
F2 rlurmg the year under report, Luchai X P.R. 90 and T. 24 
X P.R.. 90 show good promise and will be grown in tho F3 
genera twn next season. 

(22), Kumpta and Ratnagiri.-At the Government Farm, 
~\.umpta, numerous selections among the local varieties of rice 
!n the A:nkola-Karwar t:act w!'re ~tudied and the most promis
mg retamed for further mvestrgatron. Yield trials of improved 
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strains of Upghat White Halga and Muginbeldu rices were 
{Jarried out and hybridization work was done with the object of 
eombining the high yielding character of Mugad strains with 
the best strains of improved Kumpta Farm rices. At 
Ratnagiri, village trials of improved Varangal and Waksal 
strains were continued in the second year, and, having proved . 
again superior to the local varieties in outturn, they will be 
released for general distribution next season after three years' 
trials have been completed. 

C. WHEAT. 

(23) Further progress was made in the improvement of dry 
wheats at the Cereal Breeding Station, Niphad, which is the 
only place in the Province where genetic improvement of this 
important cereal is being done. Trials on the Farm and in the 
district confirmed the superiority of Niphad-81 (formerly 
B.G. 8-1) over the local variety and the synthetic strain, 
Bansipalli-808. A very high quality strain, Bax:i-31, for dry 
conditions, has been evolved. This strain has out-yielded 
Bansipalli-808, but yields somewhat lower than Niphad-81. 
Its grain, however, is as lustrous as the famous Parner-Baxi. 
An exceptionally large grained wheat from a Polish-Bansipalli 
{)ross is under trial. A large amount of varied material will be 
subjected to stem rust next season to evolve resistant varieties. 
It is gratifying to note that a strain, Ni;phad-4, better than 
Pusa-4, has been evolved. This strain Is not only higher 
yielding but has the added advantage of.awnedness and non
shedding habit of grain. District trials of this wheat will be 
{Jo=enced from next year. It should be noted here, en
passant, that large quantities of Pusa wheats are imported 
every year in Bombay because no irrigated improved wheat 
has been locally evolved. An improved local variety will 
{Jurtail importation of such costly seed. Irri~ated wheat is 
grown all over the Province and expansion ot work on such 
wheats is very urgently needed. This work will be undertaken 
when further facilities at the Cereal Breeding Station are• 
provided for work on irrigated wheats. 

(24) Work under the Scheme for testing rust reactions of 
wheat varieties could not be undertaken during the year as the 
officer appointed by Government was not able to take up his 
duties. The construction of the glasshouses at Mahableshwar 
and Poona has been completed and arrangements for the 
supply of water to the Mahableshwar Centre have also been 
made. Work will commence next rabi season. 
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D. OTHER CEREALS. 

(25) Genetic improvement of bajri was continued at. the 
Cereal Breeding Station, Niphad. It has been defimtely 
proved that crops from hybrid.seed produce more yields_t~an 
inbreds. Mass-selected material appears ~ery promrs~g. 
The work at the Station has reached a stage when a sub-statiOn 
for testing strain.s under other envir?nme11:tal conditions in the 
main bajri growmg tract at Akola IS desrrable. 

At Nadiad, selection work among the local bajri varieties 
has gi~en results o~ _economic. importance. 9ertain sub
selections from the origrnal selectron 207 have gr~en up to 29 
per cent. statistically significant higher yields of grain and 
more straw than the local ~ariety with two irrigations 
necessitated by shortage of rainfall. In the tract, this selec
tion is now appreciated as yielding decidedly higher than the 
local and for its earlier maturing character. 

Schemes for the seed multiplication and distribution of the 
improved variety B 207 are now being organised throughout 
the neighbouring tract. 

At viramgam, in spite of the abnormally dry season, jowar 
breeding work was carried a stage further. The early 
selection 10-2 gave the highest grain yield, but the late types 
practically failed to set seeds. As this selection is the earliest 
to ripen and has superior fodder, it is being tried in the district 
in comparison with an early local variety, viz., Uta~ali. This 
selection, if successful, should give greater profits per acre to 
the growers. Further fresh selections were done during the 
year. 

E. TOBACCO. 

· (26) The main centres for scientific work on the improve
ment of the tobacco crop in the Province are at Nadiad for 
the tobacco crops of Guja~at and at Nipa.ni, for the imp;ove-. 
ment of the tobacco VarJetres grown over a considerable area 
in the Southern Maratha Country. The main lines of work 
consist of the evolution of high-yielding and superior quality 
strains from local varieties, the devising of impro~ed methods 
of till~ge, ~an.urin'g an~ rotational cropping to effect imprm•e
ment. m yreld and quali~y o_f the crop, seed multiplication of 
superior types and screntrfic work on the introduction, 
cultivation and curing of cigarette tobacco varieties. 

(27). Nadiad.-The improved Keliu selection,s, Nos. 49 and 
24, when compared with local under replicated trials, gave a 



21 

statistically significaflt result of 8 per cent. higher yield in. 
favour of Keliu No. 49. Un.der dry conditions in. the district, • 
to which it is suited, this selection has been yieldin.g 12-15 per 
·cent. higher than the local variety. It has a. comparatively 
longer leaf, better " spangle " development and stronger 
smoking quality than the local and, for these reasons, it is 
much appreciated by the public. Selection in. the Saijpuriu 
variety, has resulted in. some cultures that promise higher 
yield than the local material. The results previously recorded 
with regard to cigarette tobacco varieties were confirmed for 
the third year but cigarette tobacco production on the farm is 
not proving successful on account of the accumulation of 
sodium salts in the soil resulting from the excessive use of well 
water for irrigation on account of the deficiency of rainfall in. the 
past few years. This water contains a.n excessive percentage 
of such injurious alkaline salts. Experimental work ou the 
{)Ontrol of " damping oh " of seedlings in tobacco seed beds 
was continued and the results obtained will be confirmed in. 
following years. Schemes for seed multiplication. and 
distribution of the improved selection K. 49 are being organised 
in the tract for which this improved type has been found 
suitable. 

(28) Nipani.-The ten selections from Surti, Ba.glani and 
Bhopli varieties, which were reported upon last year, were 
studied during the year under report for their purity and 
botanical characters. Two of these No. 3 and No. 12 were 
tried in yield tests along with the local but were not found to be 
signi£can.tly superior. Six are. retained for further study and 
puri£cation. The thirty-seven fresh selections made from 
various samples of the local crops grown on the Station., as 
reported last year, were studied during the year under report 
for their purity and botanical characters. Of these eighteen 
have been retained for further study. Fifteen in.div idual 
plant selections from cultivators' fields were similarly studied 
and eight retained for further study. The Surti variety is the 
most important variety of the tract and further selection work 
will be concentrated on this variety. No work could be done 
·-on cigarette tobacco as the curing barn has not yet been 
constructed. It is expected that a new site for tobacco 
research work in this tract will be acquired at Soundalagi 
~uring 1941-42 when a bam will be const111cted and work on 
cigarette tobacco carried out intensively. Three cigarette 
tobacco varieties Bonanza, Gold Dollar and Harrison Special, 
however, were studied for their general performance under 
Nipani conditions. 



'F. OTHER CROPS. 

(29) Linseed.-During the third year of the extension 
period of the Linseed . Breeding S~heme, ~nance_d by the' 
Sir Sassoon David Trust Fund, replicated :reid tnals of the 
,best 18 selections made in 1937-3~ were agam repe~te?. The 
results as in the case of the previOus year, were Significantly 
in fa'V~llX of three selected strains of the Nasik type. The 
Deccan types maintained t~eir. supe~ority. The Kamatak 
strains have not shown any significant mcrease uver the local. 
Further attempts are being made to obtain superior strains 
from the Karnatak types. Hybridization work has ~elde~ 
some good selections which combine'high yield and hrgh oil 
percentage. The work of purification of the selected strains 
is progressing. 

(30) Oastor.-At Nadiad, the improved castor selection, 
S-20, has been found to be quite pure for all the important 
economic characters and is maintaining its superiority over the 
local varieties in yield · and oil percentage. This improved 
selection is now spreading throughout the tract. Further 
selections are still under study. 

(31) Other Oil ·Seeds.-The Oil-seed Breeding Scheme, 
financed by the Sir Sassooq David Trust Fund, has no'f 
completed three years' work-ing. Further work on the 
selection and purification of promising material in sesamum, 
niger and safflower was continued. The number of individual 
plants retained for further studies were 54 in sesamum, 44 in 
niger and 53 in safflower. Promising strains among these for 
yield, earliness and high oil percentage will be selected for 
purification. Under the Crop Botanist to Government, 
scientific work towards the genetic improvement of til and 
safflower was continued at Niphad. From both these crops, 
two outstanding strains, which have consistently given better 
yields than local varieties, are now- ready for district trials 
which will be coll)menced from next season. 

, (32). Gram.-District trials. of Niphad-816 were continued 
dm;ing the season and this improved strain has proved 
emmently suitable for Nasik district. Further trials in this 
tract will be continued. The strain is likely to be suitable for 
the Abmednagar and Poona districts also. Selection in 
.Khandesh gram !s being done a~d Selection N-816 has bigger 
and more attractive colour of gram than the local varieties. 

(33) !ur.-Improvement in this· important pulse drop ·is 
also bemg done at the Cereal Breeding Station, Niphad, under 
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· the Crop Botanist to Government. · A high yielding strain, 
T-84, has now reached a stage when district trials are 

. necessary. It is being multiplied for this pll.lJlose. 

(34) Potatoes.-Varietal trials of Indian potatoes.-Owing t(} 
the complete cessation of supplies of seed potatoes from Italy, 
eight varieties of In,dian-grown potatoes were tested for their 
suitability for gen.eral cultivation. in the potato-growing tracts 
of the Poona district. Trials were laid out on the randomised 
block design ·at three different centres of potato cultivation. 
The NumlYti and Sitbo varieties of potatoes (both)" Up-to-date" 
varieties) were the most successful both from the point of view 
of yield and of suitability of type, e.g., shape, size, etc. These 
'l>arieties have excellen.t fla-vour on cooking, but they do not 
possess the same firmness after cooking as is shown by the 
Italian· potatoes. The NumlYti variety is largely. grown in. 
the Simla hills anq Sitbo in Shan States in Burma. 

(35) Sugarcane.-The main scien.tific work on sugarcane in 
the Province is carried out at Padegaon under the Sugarcane 
Research Scheme, Bombay-Decca.n. At this centre, botanical 
work on the cane crop is not done but new varieties o£ 
improved cane, obtained from other parts of India, notably, 
Coimbatore, are rigidly tested to ascertain their respective 
suitability for different types of cane cultivation, e.g., plant, 
adsali and ratoon, under the Deccan conditions. Two 
varieties-Cos. 428 and 443-which were found to be promising 
were gi"~>.en out for trials on the estates of two sugar factories 
in order to secure their mill data. Investigations on the water 
and manurial requirements of sugarcane, cultural methods 
and rotational crops are in progress at Padegaon with a "iew 
to secure higher and economical yields. During this· year, 

·work has been also co=enced on fi"Ve sub-st11tions established 
on different soil types in order to test the improved "Varieties 
and the applicability of methoos of irrigation and manuring 
evolved at Padegaon to these soil types. The Govemment 
Farm, Kopergaon, forms one of these sub-stations and its 
progra=e of work has been J;UOdified accordingly. 

(36) Groundnut.-Trials of six groundnut varieties supplied 
by the· Oilseeds Specialist, Coimbatore,' were made both at 
Jalgaon and Kopergaon Farms. These were compared with 
Spanish Peanut and K. 1, respectively. This is the third year 

. of this experiment.. As· nov.e of the strains have shown 
consistent and all round superiority over the local, their trials 
will now be discontinued. The area under this crop, which 
·had increased considerably in Khandesh, is likely to be 



reduced owing to the low price prevailing for groundnut oil 
and cake. In the Southern Division, varietal trials of difterent 
groundnut. ~arieties were continued a~ the Dharwar ~arm and 
spacing experiments with the Spanish Ptoanut variety were 
carried out. 

G. GRAZING AND FODDER CROPS. 

(37) The large scale experiment on rotational grazing, 
financed by the Sir Sassoo~ David Trust Fund, was c~mclu~ed 
during the year. A detailed report of the work IS bemg 
prepared for submission to the Trustees. ~ork on th.e 
acclimatisation of exotic grasses and legumes contmues. It IS 

also proposed to make a collection of suitable indigenous 
legun~es for introduction in the grasslands of the Province. 

(38) Provincial anrl District Forlrler anrl Grazing Committees. 
District Fodder and Grazing Committees ha"Ye now been 
established in all districts, except Sholapur. The work of the 
Thana District Fodder and Grazing Committee has been 
transferred to the District Rural Development Board since the 
personnel of the two committees were practically the 
same. Many of the District Committees have met and 
considered questions dealing with fodder and grazing problems 
in their respective districts and, in some districts, schemes for 
fodder and grazing land improvement have been framed. 
There has been [no meeting of the Provincial Fodder and 
Grazing Committee since June 1940. 

SECTION C. 

LIVESTOCK RESEARCH WoRK. 

(39) Oattle.-Scientific research work on the im,provement 
of the cattle breeds of the Province is carried out by the Live
stock Expert to Government at Government Ca.ttle Breeding 
F:uD?-s at (I) Bankapur and (2) Tagur both in the Dharwar 
d~s~nct. The Northcote Cattle Breeding Farm, Chharodi, 
GuJarat, where work on the Kanlcrej breed of cattle has been 
in ~rogresss s~ce the year 1917, was handed over to the 
Institute o~ Agriculture, Animal Husbandry and Dairying, 
Anand, Guprat, from 1st April 1940. 

At the Bankap~ Cattle Breeding Farm, Dharwar district, 
the herd of Amrit Mahal cattle maintained there ha'l'e now 
reache~ a high ~tandard with regard to early maturity, 
regul~nty an.d calvmg and types adherence as the result of the 
breeding policy followed in the past. During the year under 
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report, Government have sanctioned the reorganisation of this 
farm and its utilisation for the establishment of a nucleus 
centre for breedmg herds of pure Amrit Mahal and Gir cattle, 
not e:x;ceeding 60 animals of each breed. Arrangements for 
obtaining foundation stock of Gir cattle from the Bombay 
Gowrakshak Mandali are in progress since no Gir cattle can be 
procured from Kathiawar, the home of the breed. 

The foundation stocks of the Dangi and the Nimari breeds 
for the Tegur Cattle Breeding Farm in the Dha.rwar district 
were ~purchased during the year. The main object of the 
scientific work at this Farm is the production of suitable dual 
purpose cattle, particularly for the Konkan division. 

Work on the scientific improvement of the valuable Gir breed 
of dairy cattle was continued by the authorities of the Bombay 
Gowrakshak Mandali in cooperation with the Livestock Expert 
to Go~ernment. Similar WOI'k is being done with the same 
breed at the Nathu Lalji Charity Trnst Fund Gowshala, l\Iuhtnd, 
which obtained valuable awards for their Gir cattle at the 4th 
All-India Cattle Show, Delhi. The Livestock EJ.."}lert to 
Government is also associated with the work done by the 
Taluka De'lelopment Associations of Jalgaon and Janmer. in 
the East Khandesh district a.t their cattle farms at Pimple 
and Gangapuri, respectively, where scientific breeding of the 
Nimar breed of cattle is being undertaken. 

(40) Sheep-Sheep Breeding Research Scheme, Bombay
Deccan, Bhamburda, Poona .. -This is a ten-year scheme 
financed partly by the Imperial .Council of Agricultural 

·Research and partly by the Pro~incial Government and aims 
at the impro'iement of the Deccani breed of sheep (1} by 
selection and (2) by crossing with the Merino breed of sheep 
from South Africa. 'l'he year Ullrler report, which was the 
4th year of the scheme, showed considerable progress towards 
these objects. Much advance was made in the analytical 
study of individual fleeces and on the grading of the flock based 
upon on the outcome of such study. Upon the result of such 
work, future bl'eeding policy will•be based. A larger field for 
selection was found necessary anrl proposals for increasing the 
-experimental flocks have been approved by the Imperial 
CoUllcil of Agricultural Research. 

The work of crossing the Deccani and Merino breeds was 
·continued and a very considerable improvement. in quality 
and quantity of wool is evident in the early crosses. A small 
Wool Analysis Laboratory, which was urgently required for 
the purpose of the scheme, was established during the year in 
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the office of th~ Livestock Expert. Further problems 
investigated dealt with the best time of lamb~g, prevent~on 
and control of diseases and pests of sheep, sheanng and grazmg 
technique. Most important a;nd. economically valuabl~ ~es~lts 
have been obtained from prelmunary work on wool utilisatiOn 
with the object of enabling local sh~pherds to obt_ain. higher 
prices through the grad~g and sele~t!On of Wo?l•, srmnmg and 
dyeing. A small machme for cardm.g Deccam A typ~ wool 
was designed during the year. 

(41) Poultry-Bombay Poultry Research Sc?eme, _Kirkee.
This is a five-year scheme started m 1936 and IS earned out at 
the Government Poultry Research Station, ·Kirkee, Poona, 
and at sub-stations at Vadala in the Ahmednagar district and 
at Anldeshwar in the Broach and Panch Mahals district. The 
scheme is due to terminate on the 30th September 1941. 
Proposals for the e:x;tension of the scheme at the Government 
Poultry Research Station, Kirkee, Poona, for a further period 
of fi--ve years have been.. submitted to the Imperial Council of 
Agricultural Research for sanction. In the meanwhile; 
Government have issued orders for the closing of the two 
sub-stations at Vadala and Ankleshwar. Very useful results 
in· testing the adaptibility and egg-laying capacity of different 
breeds of poultry, both imported and Indian., and their crosses, 
were obtained during the year. Additional work included 
testing the feeding values of different feeds, incubation 
trials and experiments on designing cheap poultry houses for 
village use. · 

The economics of poultry farming is receiving close attention 
at the Kirkee centre which is also being largely utilised for the 
training of villagers and students in poultry management. 
Fo~y-one st~dents completed the. fu_ll poultry training course 
durrng the year. The work on breedmg and rearing of turkeys. 
was successfully continued and has resulted in a heavy dema.nd 
for eggs and birds. · 

Auxil!ary Government Poultry Farms, which were esta.blished 
at Dhulia a!ld Dharwar during the last year, carried out similar 
work to Kirkee. 

Fourteen students at Dhulia and si:x: students at Dharwar 
were trained in practical poultry farming. 

(42) Goats.-As numerous enquiries had been· received from 
all part~ of the Provine~ regard~g the use of goats for milk 
produc~10n, a small expenment With the Kamori breed of goats 
from Smd was commenc~d at the Government Central Poultry 
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Farm, Kirkee, in November 1939. ll'he results of investigations 
into the milk yielding capacity of the Kamori goats during the 
last ·eighteen months indicate that the Kamori breed of goats 
do not attain the same standard of milk yield in this Province 
as is claimed for it in Sind. Unfortunately, there were sevt:ral 
a portions in the flock which may account for the inferior results. 
The highest milk yield per day was 7t lbs. from one doe. Two 
home-bred kids ha'Ve just come into milk and their milking 
capacity will be watched. The scheme for goat breediug for 
the Province, which was submitted to the Imperial Council 
of Agricultural Research in 1934, has been received for revision 
during the ye~r. 
· {43) Bees.-The Bee-Keeping Scheme at th!l Ganeshkhind 

Gardens, Poona, was closed down during the year under report 
mainly on accm~nt of the unsuitability of Poona as a centre 
for scientific work on Apiculture and for the organization of 
bee-keeping as a subsidiary industry among agriculturists. 
A revised scheme which will be situated in the forest tracts 
of tl1e Kanara district and which is designed to stimulate the 
development of the industry on a co-operative basis and to 
a;fford facilities for training to forest villagers has been appro,ed 
by Go,ernment and will be shortly commenced in co-operation 
with the Karnatak Branch of the All-India Village Industries 
Association. 

SECTION D. 

MisCELLA:NEous RESEARCH WoRK. 

(1) Horticulwral Research. 

(44) Cold Storage Resea-rch Scheme, Ganeshlchind.-The year 
under report was the seventh year of the Cold Storage Research 
Scheme for scientific investigations in connection with the cold 
'Storage of Indian fruits and vegetables. This scheme is 
financed by the Imperial Council of Agricultural ReseHch and 
b.as been e:x;tended up to 31st March 1942. 

The principal item of research work during the year under 
·report relates to the gas storage investigations on Alphonso 
mango and Nagpur orange (Santra). The effect of three 
concentrations of carbon dioxide, 5, 10 and 15 per cent. at the 
two temperatures of 45° F and 52° F, was studied. The results 
were not satisfactory as considerable loss due to fungal growth 
was observed nuder the high humidity conditions in the gas 
tight containers. . An experiment .has now been arranged under 
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somewhat drier condition& and the gas stroage trials will be 
repeated at the a?ove two temper~tu_res under 5 and 15 per 
cent. concentratiOns of carbon dwxtde. 

(45)-Government F-ruit Experiment Station, Ganeshkh~nd.
Manurial trials on banana were finally concluded and 1t was 
fotUJd that a manutial application consisting of SO lbs. farm
yard manmeo 10 lbs. castor cake and 2 lbs. sulphate of potash, 
on the basis of o·slb. nitrogen per tree, gives 30 per cent. more 
yield over the control, i.e., SO lbs. farm-yard manure only. 
Further investigations with a 'lliew to fix the optimum 
application based on 0 · 4 lb. nitrogen. per tree is now being 
undertaken. Manurial investigations relating to mosambi, 
grape and mango were continued. Irrigation experiments in 
connection with mosambi and grape vine cultivation have also 
been concluded. The '1 furrow" method of irrigation consumes 
29 per cent. more water and gives only 5 per cent. increased 
yield as compared with the "square basin" method of 
irrigation in mosambi culti>ation. In the case of grape vine 
-orchards, the " furrow " system consumes 31 per cent. more 
water and gives 16 per cent. more yield than the " ring " 
method of irrigation. Work relating to the improvement of 
guava by selection was concluded. Strain Luclmow 49 is 
decidedly superior to all the local strains. Its cultivation on 
a field scale is already being undertaken to test its commercial 
value. As regards pomegranate selections, arrangement is 
being made for field trials with promising varieties. G. B. 
No. 1 is the best of all selections in regard to the quality of seed 
and c~lour of P!llp. Work relating to vegetable crop improve· 
ment 1s now b~t~g underta~e~ by the. Professor of Agriculture. 
Improved chil!te and bnnJal stratus, however are bein" 
maintained with a view to provide pure Reeds f~r trial and 
extension in the d_is_tri?ts. . A " basic " nursery of fruit tree 
plants of known ongm 1s bemg established at the Ganeshkhind 
Frui~ EXJ?eriment _Station: Kirkee. Fruit survey work in the 
~rovm.c~ ~s also b~tng cam~d out. Th~ total :eceipts from the 
Ganeshkhtnd Frutt Expenment Statwn, Kirkee, amounted 
to Rs. 13,S~9-5-2 as against a cultivation cost of Rs. 12,325. 
At the M?dtbag Gardens, College of Agriculture, Poona, the 
total r~cetpts amotUJted to Rs. 4,005 as aoainst a contin<Tent 
eJ..'}lendtture of Rs. 4,340. " " 

(2) Research Work in Agricultural Engineering. 

(46) In co-o:peration with the Livestock Expert to Govern· 
ment, the Agncultural Engineer to Government undertook 
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the design' and ,manufacture of an e:x;perimental plant for 
the artificial dryll!g of grass. This work has been Wldertaken 
to meet the requirements of a scheme for research work into 
artificial grass drying, which has been sanctioned by the 
Imperial Council of Agricultural Research. Preliminary trials 
with the e:x;perimental plant have been carried out and a large 
unit is now under constmction for further e:x;perimental work, 
particularly in connection with the economics of the process 
and the technique required to obtain a final product of dried 
grass with as low a moisture content as possible. Due to the 
rise in the price of materials it is only possible to operate this 
scheme at one centre, viz., Poona, instead of at Poona and 
Kandivlee as originally contemplated. 

(47} Under the Agricultural Engineer to Government, 
research work on the improvement of e:x;i.sting agricultural 
implements, and on the devising of new agricultural 
implements for specific tarm operations, was continued. The 
improved wheat drill was again tried at the Jalgaon Farm to 
compare its effect on yield with that of the local one and it was 
found that the impr\}ved drill gave 7 · 5 per cent. higher yield. 
Similar tests will be carried out for a year or two more, in order 

·.to determine whether these results are consistent. ·A clamping 
arrangement has been introduced in the winnowing fan so that 
its position on the supporting post c~n be altered as required. 
The soil scooper was modified to suit the peculiar soil conditions 
at Bijapur and it has now been reported that it works satisfac
torily. The ground-nut digger and the milk can insertions 
have been further modified and are still under study. A pair 
of hubs of cart wheels was fu:ed with ball bearings at the Work
shop and the remainder of the wheels were built aroWld them. 
These wheels have been given to the Agricultural College Farm 
for trial and it is reported that they are giving satisfactory 
work. 

(3} Research Work in Crop Protection. 

(48) Against plant diseases.~The Plant Pathologist to 
Gove=ent continued many items of scientific research work 
designed towards evolving efficient and economic methods for 
the prevention and control of plant diseases on a wide range 
of cultivated crops of the Province. Full details of such work 
can be foWld in the Annual Report of that officer (Appendix; F) 
so only bDief notes on the progress made in the major items of 
work are given below:-

(1') Fusarium wilt in sann hemp.-In order to prevent crops · 
pollination with susceptible varieties of sann hemp, the 
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wilt-immune strain D-IX was grown in the wire cage for _the · 
purpose of P!oducing nucl~us seed by the agency of pollina
tion by A.phts and Mega_cMle be_es.. About 40,000 lbs. of seed 
of the wilt-immune stram mult1plied at Dharwar was handed 
over to the Rural Development Department for growing in 
the Deccan Canal areas. 

(2} Wilt in Lathy~us sativus.:-~1£-bred progenies of. 39 
plants including four ln~ore vanet1es and one ~ocal select10n, 
which with the e:x;cept10n of one Indore vanety, were free 
:fl:om ;,ilt when grown in the infected plot ill 1939-40 season, 
were tested in pot culture during the year. Two cultures, 
viz. Indore T-2-1 and Indore T-3-8, were completely free 
fro~ wilt, whilst progenies of a number of plants in other 
cultures also did not suffer any mortality. Further work 
has shown that the causative fungus is a new variety of 
Fusarium arthoceras. 

(3} Kol&roga of areca-nut.-Obsenationa made during the 
year under report have shown that the tops of some areca
nut palms sometimes develop lesions on their outer surface 
as a result of infection by Phytophthora arecaJ, which often 
does not penetrate deep into the cone. These lesions, which 
are later found on the sheaths of young lea'Ves, increase in 
extent and coalesce in~ larger spots at the approach of the 
rainy season. The diseased areas thus formed on the leaf
sheaths support an active growth of the fungus. Infection 
then spreads to the nuts. The fall of diseased nuts early in 
the monsoon is a feature that characterises arecanut trees 
harbouring latent infection. Such trees constitute a potent 
source of primary infection, and continp,e to grow for several 
years without showing any ill . effects. However, when, 
infection of the top becomes deep-seated, the growing-point 
is attacked and killed by the fungus. In further tests made 
during the year, the furigus failed to infect sandal. Hetero
thallic strains of the fungus, which were so far considered to 
be isolate~ in·different areas, have now been found to e:x;ist 
together. m a valley of arecanut gardens · but oospore· 
fo~mation has not yet ~een fo~d in sue~ valleys. Spraying 
trmls to test the relatrv!l effic1ency of different adhesives fu 
spraying mmures we~e continued. 

_ . (4) Soft rot of ginger.-In ~ujarat, cultivation of ginger 
IS usually on the flat and th1s method .of growing ginger 
favoms the ~evel?pmell:t of soft. rot. The comparative 
effee.ts ~f growmg gmger m flat beds, as compared to the 
broad ndge method of cultivation, in the control of soft rot 
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was tested in ·e:x;periments)aid out at Bassein and at Kachholi 
in South Gujarat. Efiective control of soft rot was obtained 
by growing ginger on broad ridges. 

(5) Cotton Wilt Breeding Schemes.-Under the Cotton 
·:sreeding Schemes, Gujarat and Khandesh, the Plant 
l'atholof,ist to Government has succeeded in isolating 
homozygous wilt-resistant strains in B; D. 8 and the Broach 
back-cross. There appears to be a good prospect of 
producing a 100 per cent. wilt"resistant strain of Seg. 8-1 
for the Surat area. Fundamental research work on the 
genetics of wilt resi!ltance has shown that resistance to wilt 
in Gossypium herbaceum is due to a single genetic difference, 
-whilst crosses of G. arboreum var. 'f!eglectum indicate that 
this. character involves three complementary factors.· 

(6) "Damping off" in tobacco seed-beds.-The use of 
difierent fungicides for disinfection of soil in tobacco seed
beds as a measure of control against "damping ·ofi ", was 
further investigated. The " lay-out" of the e:x;periment 
was a Latin square of seven replications of seven treatments 
{)£ fungicides Pereno:x:, Mycol, Botdeau:x: mi:x:ture, and the 
~ontrol. Unfortun.ately, the incidence of "damping ofi" · 
1n the treated and control plots was low. Results of the 
treatments were therefore inconclusive. 

(7) Miscellaneous.-Further work was carried out on 
numerous other plant diseases including Panama disease 
of banaua.s, rust on chrysanthemum, black spot of mancro, 

, twig blight and fruit rot of mango and others. The remJts 
.are :~<ery promising. 

(8) Plant Virus Disease Research Scheme.-A detailed study 
of the insect vector in relation to vein-mosaic virus 
"Of bhendi has been carried out.. The efficiency of the white
fly, Bemisia gossypi perda, as a vector seems to increase if it 
is made to fast after feeding on a source of infection. The 
whlte-fl.y·can secure the virus in a much shorter time if made 
to fast immediately before being fed upon a diseased plant. 
The virus undergoes an incubation of 7 hours in the white
fly. :Many new '\oiruses have been discovered. Interesting 
results of chemical analyses of healthy and diseased bltendi 
plants have been obtained. The total carbohydrate content 
Q£ diseased lea:ves is less than that of healthy leaves. On 
the other hand, the carbohydrate· eontent of diseased fruits 
is higher than that o£ healthy fruits. There is an increase 
in the fat content of diseased plants. Proportions of protein 
and nitrogen fractions in diseased plants are not difierent 
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from those in healthy plan~s. The r~lationship_ ?~ the 
mineral nutrition of the bhend~ plant to Its susceptibility to 
the virus attack was further investigated. 

(9) Striga.-The selection of &riga-resistant jowars under 
the Scheme for research into the attack of Striga on jowar, 
sanctioned by the Imperial Council of Agricultural Research, ' 
was carried a. stage further. During the year under report, 
test for resistance under controlled conditions of temperature 
and moisture in soil temperature tanks was made. The 
resistant plants from " Bilichigan " and " Moddina~dyal " 
varieties, which had shown almost 100 per cent. resiStance 
under uncontrolled laboratory condition, when tested under 

· optimum conditions gave only 10 per cent. resistant plants. 
Th,e progenies of these will be again tested under optimuin 
conditions of attack, as obtaining in the soil temperature 
tanks, for ·making further selections. 

(10) Orobanche.-The work of selection of tobacco strains 
resistant to Orobanche was continued. Ninety-two samples 
of seeds of cigarette, beedi and cheroot tobacco were obtli.ined 
from different provinces of India and from Burma and 
Ceylon. Of these, 50 plants, each of six types, were tested 
and a few resistant plants from only two v a.rieties were 
obtained. Tests on other varieties will be taken. up. 
(49) Against insect pests.-The main items of entomological 

research carried out by the Professor of Entomology during 
the year under report are as noted below :-

(1) Experimental wrnk on sulphur dusting against mango 
hoppers.-;-This year, I.clypealis ~as the dominating species of 
hoppers m all the mango growm.g tracts of the Province 
including the Gujarat and Bombay Suburban areas. This 
specie~, being most su~ceptible to the action. of sulphur, could· 
be eas~y conj;rolled With three to four dustings only, applied 
at an mterval of 10 days. There was a very bad attack 
of hoppers and the effect of the treatment, where undertaken, 
was most marked. 

(2) Fruit flies._:_A record of fruits affected, kept during 
the year, has shown that 58 per cent. of the guavas and 19 
per c_ent. of the ~ofl!Lmbis are affected by fruit flies. 
Trappm.g of the flies m Clensel traps is not sufficient to 
con~rol the ~~mage. S'Yeeteued poison. sprays made with 
sodium fluosilicate and copper.carbonate in conjunction. with 
the traps. have, ~owever, given promising results. This 
method will be tried on a large scale in the next guava 
seas9n. . 
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(3) Grape~ Beetle,...!-The life history and habits of the 
pest have been completely studied and confirmed. Methods 
of control based on periods in the life history when control 
mea31lres can be effectively employed, are being tried. This 
work is being financed by grants from the Sir Sal!soon David 
Trust Fund. 

(4) Betelvirie bug.-This is another item of research work 
financed by .the Sir Sassoon David Trust Fund. The study 
of the life history of the pest and. trials of control mea31lres 
on a small scale have been completed. Promising control 
measures are now being tried on a field scale and the economic 
aspect pf such measures .is being investigated. 

(5) Miscellaneous.-E:x;perimental work on other insect 
· 'pests, e.g., fig hopper and lang pod borer, is in progress. 

(4) Agricultural Eoonrm'lics aniL Marketing. 

(50) The results of cost accounting studies and investiga
tions into family budgets in the Charotar tract of Gujarat were 
further concised and sent for publication to the Indian 
Economic Journal, .Allahabad, and the Journal of the Univer
sity of Bombay, respectively. An investigation into the 
supply and demand of milk in Poona City and the utilisation 
of fodder produced in the neighbourhood of Poona was started 
and preliminary work with regard to local production and 
outside supply of mille and fodder was completed. 

SECTION E. 

FURTHER RESEARCH ScHEMES. 

(51) Imperial Oouncil of Agricultural Research.-During 
the year under report, the following new research schemes, 
or e:x;tensions of elcisting research schemes, were sanctioned 
by the Imperial Council of Agl"icultural Research :-

(1) Scheme for the establishment of Wool Analysis 
Laboratory under the Sheep Breeding Research Scheme. 

(2) Scheme for the ex;pansion of scientific work in Sheep 
Breeding-Establishment of a sub-station under the Sheep 
Breeding Research Scheme at Javala, taluka Sangola, 
district Sholapur. 

(3) Scheme for research on Cytology ·of. Papaya. 
(4) Scheme for writing up of a Monograph on Dry Farming 

Research Work in India. 
xo.nBkQ27-3 
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(5) Extension of the scheme for the water requiremente 
of crops other than sugarcane. 

(6) Model Project Scheme f_or _extension of agricultural 
impro'\>ements in the Surat distnct. 

(7) Scheme for the s~ientific research .. work in 
improvement of pulse crops m the Bombay Pro"~>mce. . 

(8) Scheme for the improvement of grassland by p!tationa.l 
system of grazing and the ecological study of fofest grasses. 

(9) Scheme for testing reactions of wheat to 4lack stem 
rust. 

(10) Scheme for experimental work on the mechanical 
drying of grass. 

Schemes Nos. 1 to 6 ha'l>e been started during the year under 
report, and Nos. 7 to 10 will be commenced during the ne:x:t 
year. -

The Goat Breeding Scheme sanctioned by the Imperial 
Council of Agricultural Research some years ago has now been 
referred back for modifications and a modified scheme will be 
prepared during the current year. 

The under-noted new schemes, or applications for e:x:tensions 
of current schemes, have been submitted to the Imperial Council 
of Agricultural . Research for consideration during the year 
under report :-

(1) Scheme for the botanical improvement of rice crop 
in Gujarat. 

(2) Scheme for a model project for the demonstration 
and improvement of all agricultural· improvement in the 
Dohad and Jhalod talukas of the Broach and Panch Mahala 
district. 

(3) Scheme; for scientific research work on rice culti'l>ation 
on salt lands: 

(4) E:x:tension of the Scheme for research work in Poultry 
Husbandry in Western India, Kirkee Centre. 

(5) Extension of the Milk Recording Scheme. 
(6) Scheme for Insect Pests of Sugarcane. 

· (52) !"!dian Oentral. Oottcm Oommittee.-(1) A scheme for 
the gradmg an~ marl~g of 1027 A.L.F. cotton in the Surat 
Area for a periOd of SIX months was sanctioned durina the 
year under report and work commenced from 17th Ja~uary 
1941. 
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(2) A scheme for Model Projects for extension of improve
ments in cultivation of crops in the Surat district for a period 
.of three years was sanctioned during the year under report 
.and work was sta~rfed'from 2nd June 1941. 

(53} Sir .Bassoon David T·rust Fund.-(1) A scheme for 
Botanical research into., the selection of Orobanche-resistant 
tobacco for a period of 5 years was sanctioned by the Trustees 
of the Sir Sasiloon David Trust Fund, Bombay, during the year 
under report. 

(2} The present scheme for Betelvine Bug Imestigation 
wis extended for two years more, Le., 1941-42, and 1942-43. 

(54} Sugar Excise Fund.-During the year under report 
no new schemes were sanctioned from the Sugar Excise Fund 
-of the Government of India. 

1!olO·Il Bk Q 27--3a 
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CHAPTER III. 
LIVESTOCK WORK. 

(55) Introdtwtion.-puring the ye~r under rep01;t, the work 
·of the Livestock Sectwn of the Agricultural J?epartm~nt con
tinued to grow in extent and impo~ce. This work illcludes 
not only scientific research wo:;k illto problems ~onnected 
with all aspects of the li~esto~k tJ;~dustry but, wha~ IS of even 
greater importance, the diSsemmatwn of the results of successful 
research among the public and the encouragement and deve
lopment of animal husbandry in practically every district of the 
'Pro\l'ince. One notable and welcome feature of the e:x;pansion 
of the activities of the livestock section of the Department 
is the ever closer co-ordination which is" being achieved between 
livestock improvement and the development of better grazing 
facilities and fodder production. This is largely due to the 
work of the Provincial and District Fodder and Grazing 
Committees and augurs well for a rapid advance towards· 
a higher standard of animal husbandry throughout· the 
Pro\l'ince. It is also noteworthy that many District Rural 
Development Boards are paying particular attention to live
stock improvement work and are co-operating fully with the 
departmental e:x;perts in the e:x;pansion of this important branch 

, of agriculture. Increased public interest in animal husbandry 
is confirmed by the ·great increase in the demand for the advice· 
and assistance of the Livestock E:x;pert to Government and his· 
staft and by the growing spirit of competition and rivalry 
evinced at numerous cattle shows and rallies held under the 
direction of the livestock ' section of the Agricultural 
Department. 

(5.6) Premium. Bulls.-Dur~ the year ·under report, 236 
addihonal bree<!iug. bulls of different breeds were supplied to 
selected agents ill villages under the " Premium Bull" system. 
It is most interesting to note that SO of these bulls were the 
progeny o~ Premium bu~s previously distributed by the live· 
stock sectwn of the Agncultural Department, thus indicating 
the ~alue of such work in the progressiv.e improvement 
of VIllage cattle. 507 "Premium" bulls were situated, 
~hroughout the Province in July 1941 as compared with 336 
1ll July 1940. In many tracts of the Province, the influence 
of these selected b.reeding bu.lls on the raising of the standard 
of village cattle IS now most noticeable. Under a similar 
" Pre~um C?w " .scheme, .126 select~d breeding cows have also 
been Issue~ ill suitahle villages mamly from funds provided 
by the vanous District Rural Development Boards. 
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(57) His Excellency the. Viceroy's Gift Bull Scheme.-In the 
Province, the· total contributions received towards His 

·Excellency the . Viceroy's Gift Bull Scheme now amount to 
Ra. 89,685; out of .which Rs. 60,946 have already been. expended 
in the purcha~e. and maintenance of selected breeding bulls 
for use in vi).lages. Since th.e commencement of the Scheme, 
322 bulls have been located in villages. Of these, 25 have died 
and 139 have completed the service period leaving 154 still 
at stand" in different villages. As a result of the centralization. 
of the work of livestock improvement in the districts under 
the Livestock Expert to Government, a complete review of the 
present position of the " Gift" bulls was made and proposals 
submitted to Government for future development. 

(58) Scheme for Buffalo Breeding and Improvement.-This 
scheme, which was commenced three years ago, provides for 
the issue of male buffalo stock from known high milking strains 
from the A.:,or:icultural College Dairy, Poona, to selected buffalo 
breeders in the Kaira district, Gujarat. The young male 
stock thus distributed are reared by the agents and utilized 
for issue as " Premium Bulls " when fit for breeding purposes. 
20 Surti buffalo male calves were issued under the scheme this 
year and there are now 41 buffalo breeding bulls, situated under 
'the" Premium." and" Gift" bull schemes, at work in various 
villages throughout the Province. 

(59) Application of the I.tivestock Improvement Act of 1933.
The· Bombay Livestock Improvement Act of 1933, which 
provides for the compulsory ·castration of "scrub" male 
cattle stock in villages on the instance of local bodies, has 
now been applied to 77 villages in the Province. During 
the year under report, 7,600 castrations of scrub bulls 
were done with the help of the Veterinary Assistant Surgeons. 
in villages. The efiect of this Act in . village cattle 
improvement has been most marked in the areas where it has 
been applied and, with the co-operation of the villagers, it has 
worked very satisfactorily towards raising the standard of 
village herds of cattle. Eleven more villages have been 

·surveyed during the year with a view t<l the application of the 
Act in these centres. 

(60) Co-operation with Gdwshalas and Panfarpoles· in· the 
improvement of cattle.-The Livestock Expert to Government, 
m order to secure the co-operation of Gowshalas and Panjar
poles with Government in livestock improvement work, paid 
personal visits to the institutions at (1) Barsi, (2) Dhulia, 
(3) Nandurbar and (4) Sholapur and discussed with theix 
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managing committee members the. ad vantages · of. such 
co-operation. For va:iou~ reasons mamly ~onnected With the 
administration of the mst1tutes concerned, 1t has not _yet. been 
po~sible to secure th~ co-.opera~ion o~ any _of these mst1tutes 
but efforts in this duect10n wlll be mtensified and extended 
to o1 her areas. -

( •H) Cattle Shows, Rallies and Demcmstmtitms.:=-The Province 
was again well represented at the 4th All-lnd1~ Catt~e Show 
held at Delhi in February 1941, when 52 typ1eal ammals of 
the main bteeds of the Province were e:x;hibited. These 
exhibits obtained numerous awards and prizes, including the 
Bharatpur Challenge Cup for the best general utility bull in. 
the Show, which went to the Northcote Cattle Breeding Farm, 
Chharodi. District cattle shows and rallies continued to form 
an important part of the departmental propaganda in cattle 
improvement and, druing the year under report, 16 small 
district shows and 41 cattle rallies were held by the livestock 
section. The most important of these district shows was held 
at Chincholi in the Jalgaon taluka of the East Khanclesh district 
on 17th August 1940 when His Excellency the Viceroy vas 
present. 

(62) Advisory and P.ropa,qand<L worlc in the disjricts.-The 
centralisation of all district advisory and propaganda work 
in connection with the livestock improvement under the 
Livestock Expert to Government ha.s prov eel to be most 
effective in the intensification of such work in the districts and 
in the adoption of co-ordinated measures for livestock 
improvement throughout the Province as a whole. Progress 
has been made in framing measures for the improvement of the 
villa.ge butter and ghee industry in Khai~desh and the Southern 
Maratha C~mn.try, for the improyement of Konkan cattle by 
the orgamsat10n of the Dang1 cattle breeders and in the 
prepa:ation and !nitia~ion ~f Ilrojects for livestock improve
ment m cco-operat10n With D1stnct Rural Development Boards. 
The Live~tock Expert. to Government has taken effective sterJs 
to acquam.t non-officml workers as well as district officers 
with the work of the Department in. cattle and livestock 
improvement by organizing "Farmers' Weeks" at Govern
ment. Cattle. Farms ~o as to secure their co-operation in the 
workmg of hvestock Improvement and development activities. 

(63) F(jrmation of Mille Recr;rding Societies.-The work 
und~rtaken l?lder this. heading aims.at commencing a system 
of village milk recordiilg for certain milch breeds of IndiaiL 
cattle and is being carried out in co-operation with the Imperial 
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Council of A,aricultural Research. Nine "illa.ges in the ·Sanand 
taluka of the Ahmedabad district have been taken up for the 
purpose o~ the sc~eme, with the co-operation. of Kanlaej cattle 
breeders m that area~ The work of milk recording was 
continued during the ·year and records of 212 cows were 
maintained with referenee to quantity and quality of milk 
by fortnightly; tests. · · · . 

-· . 
The first Progress Report of the Milk Recording Scheme in 

the ·Bombay Pro'\'ince was qonsidered at the meeting of the 
Milk and Milk Products Committee of the Advisory Board, 
Imperial Council of Agricultural Research, held at New Delhi 
on 15th No'\' ember 1940. The Committee · e:x;pressed the 
"iew that the scheme had proved to be of great ·value in 
connection with the Provincial Pedigree Registration Scheme 
already in progress in the same area. A proposal for the 
e:x;tension of the scheme for a further period of two years has 
been submitted to the Imperial Council of Agricultura~ 
Research. 

(64) Dejiniticm of breed characteristics.-On the initiation of 
the Imperial Council of Agricultural Research, steps have 
already been taken to lay down systematic definitions of (1) 
the Kankrej breed of cattle, (2) the Khillar breed of cattle 
and (3) the Surti breed of bufialoes, during the past three 
years by Committees of local cattle breeders and other 
interested parties, both official and non-official, presided over 
by the Livestock Expert to Govermnent. The reports of 
these Committees, together with the photoes and measure
ments of typical specimens of the breeds have been forwarded 
to the Imperial Council of Agricultural Research. The 
definition of the Kankrej breed of cattle has been embodied in 

·the Miscellaneous Bulletin No. 27 of 1939 of the Impe1ial 
Council of Agricultnral Research. During the year of report, 
no other breed of Bombay cattle has been selected for definition 
of breed characters. •. 

(65) Poultry improvement in 1.rillages.-During the year, 
two schemes for the improvement of poultry in villages were 
continued. The first of these sehemes aims at the improve
ment of village poultry by the distribution of selected 
cockerels for breeding purposes in selected villages and under 

. the care of approved cultivators. During the year under 
report, 367 cockerels-214 Wbite Leghorns, 95 Rhode Island 
Reds, 18 Black Minorcas, 15 White Wyandpttes, 15 
Australorps, 6 Light Sussex and 4 Chitt-Sussex-were put out 
in villages for grading up the village fowls .. This work has 
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been found most e:liective in improving the standard of quality 
and egg-laying capacity .of. the grade~ village hens. Graded 
pullets, resulting from sunilar work m .the past,, ha1ie been 
found to show an increase of 40 per cent. m egg-laymg capaeity 
and to produce larger eggs than . their dams under village 
conditions. The full benefit .of thiS- scheme, however, cannot 
be realised until the more systematic marketing of graded eggs 
.produced in villages can be organised on a wider basis and 
more e:liective measures taken to control and prev·ent the 
great mortality, resulting from poultry diseases, in the 
districts. 

The second scheme aims at encouraging scientific poultry 
keeping by villagers through the grant of premia to intelligent 
cultivators for, either the construction of up to date poultry 
houses, or the purchase of fowls or ·egg settings of impro1ied 
breeds. 14 such premia were granted during the year under 
report. District poultry centres established, mainly under 
the auspices of District Rural Development Boards, have 
been started in se1i eral districts and are giving useful 
co-operation and assistance to the Agricultural Department 
in village poultry improvment. 

(66) Egg Marketing Scheme, Belgaum.-This scheme, which 
is financed by grants from the Sir Sassoon Da1iid Trust Fund, 
continued its work for the scientific grading and marketing of 
eggs in the Belgaum district during the year. 93,588 eggs 
were dealt with and the bulk were marketed under the 
" Agmark " grades. This scheme will terminate in October 
1941 and proposals have been submitted for its transfer to 
the Chief Marketing Officer, Bombay. 

(~7). Egg Prodtfcers Association, Gardi (Sa_ta~a district).-· 
This IS an unregistered egg producers' assoCiatiOn organized 
by the livestock section in co-operation with the poultry 
keepers of Gardi village. The Association handled about 
2,845 eggs per month and the graded eggs were sold at Poona. 
and Bombay at twelve annas to one rupee per dozen. After 
deducting all e:JqJenses incurred in packing and tiausporting 
the producers received annas eight per· dozen as compared 
with anna.s four or five which is generally offered at the local 
~ket. A Central Egg Sale Co-op?rative .Society, organized 
m Bon;tbay, would be a great stiiDulus to the increased 
formatiOn of egg marketing societies in the district and would 
enable a~eq~te prices to ~ obtain,ed for the higher grades of 
eggs whi?h 1:' 1!'11 .essent~l prerequisite . to the success of 
producers SOCieties m the 1iilla.ges. 
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CHAPTER IV. 

AGRICULTURAL SERVICE A.ND PROPAGANDA. 

(68) Introduction.-With the deamalgamation of the district 
staff of the RU+al Development and Co-operative Depart
ments, which was put into' force· by Government during tlie 
year under report, the Agricultural Department has been 
enabled to resume its work in agricultural service and propa
ganda through the medium of the district staff restored to 
the control and supervision of the Director of Agriculture. 
District propaganda work towards all aspects of rural develop
ment is now controlled by the Collectors of districts assisted 
by District Rural Development Boards. The district staff 
of the Agricultural Department is co-operating fully ·with 
Collectors in such work, especially in its agricultural aspects, 
'and, in addition, is supervising and managing the agricul
tural propaganda and demonstration work conducted through 
the agency of Taluka Demonstration Centres. " Officials " 
demonstration days and "Farmers Weeks" were organised 
at practically all Government Farms and Research Stations 
in the. Province and were, in general, well attended and 
successful. The special staff, engaged upon major cotton seed 
multiplication and distribution schemes in Gujarat, Khandesh 
and the Southern Maratha Country, has also been re-trans
ferred to the Agricultural Department on deamalgamation. 

(a) SEED SUPPLY. 

(69) The Modt>l Seed Multiplication and Distribution 
scheme, framed by the Director of Agriculture, was circulated 
to all District Rural Development Boards and has already 
been taken up in several districts and with varied crops. This . 
scheme is based upon the full co-operation of the Revenue 
and Agricultural staff in the districts and provides for the 
organised multiplication and distribution of improved seed on 
a taluka basis in districts wherein the District Rural Develop'
ment Boards agree to adopt the scheme. The production 
of the nucleus seed of such improved crop varieties will 
-continue, as in the past, to be the special work of the Agricul
tm-al Department on Government farms and allied registered 
seed-growers' lands. 

(70) Cotton-Knandesh.-12,350 lbs. and 29,665 lbs. of 
pUlle Jarila cotton seed from· Jalgaon and Bhadgaon Farms, 
respectively, were supplied to the Cotton Superin"t<endent, 
.:[algaon. The area organised for multiplication under 
Departmental control during the year was 26,236 acres under 
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Stages Ill, IV and V, and 908,180 lbs. (6,986 bags) s~ed was 
stocked for organising an area of 48,860 acres durmg the 
season 1941-42, under Stages III, IV and V. A beginning 
was .made in Khandesh to establish on systematic lines an 
organization for seed supply on a country-wide scale. The 
seed produced from Stage V was secured and 144 approved 
acrents consisting of merchants, registered seed growers, 
cg·ope;ative bodies, etc., stocked 2,615,470 lbs. Jarila seed 
(20,120 bags) sufficient for approximately .140,800 ac~es. 
The total area receiving controlled seed durmg the commg 
season would thus be 190,000 acres nearly. This is the fourth 
year of the scheme. With a view to cover eight lakhs of 
acres in Khandesh by this improved variety, proposals to 
extend the scheme for a further period of five years, 
commencing from April 1942, at an estimated cost of 
Rs. 3,48,068 have been submitted to the Indian Central Cotton 
Committee. 

(71} Deccan Canals.-3,500 lbs. of pure Banilla seed was 
grown on 300 acres in the Baramati tract and 18,600 lbs. seed 
obtained from this area was distributed to the cultivators in 
the Deccan Canal tract, sufficient for about 1,000 acres. Thi& 
is the second year of the five-year extension period granted for 
the scheme under which this work is being carried out. 

(72) (}'uja1·at.-In the Northern Division, two Cotton Seed 
Multiplication and Distribution Schemes-one with 1027 
A. L. F. in Surat and the other with B. D. 8 in the Broach 
area-were working during the year under review. The 
Department controlled 20,640 acres of pure 1027 A. L. F., and 
4.156 acres of pure B. D. 8 cotton for seed multiplication. The 
total quantities of pure seed stocked in and distributed from 
various depots were 1,674,755 lbs. 1027 A. T.J, F. and 
~69,380 l~s: B. D. 8 cotton. Be8ides this quantity distributed 
m the Bnt!Sh area, 693,600 lbs. 1027 A. L. F. seed was sent 
out to Rajpipla State. The total area covered by 1027 A. L. F. 
cotton during the year in the British area was 1 lakh acres 
against an equal area during the last year and that covered 
by :S· D. 8 was only 8,978. acres against 30,957 acres 
durmg the last year. The fall m the area of B. D. 8 cotton 
was ~ue to the low premium realised for it during the 
prevwus year. 

, (73) Southern Mara.tlW: C~untry.-The revised and extended 
Scheme for the multiphcatwn and distribution of Jayawant 
and Gadag No.1 cotton s~ed, financed jointly by the Provincia 

· ~vernment and the lndran Central Cotton Committee, was ir 
1ts fifth year. Work was continued through seven centres, fOJ 
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J ayawant cotton and two centres,. for Gadag No. I cotton. 
Reserved seed-growing areas of 117,582 acres under Jayawant 
and 30,870 acres under Gadag No. 1 cottons were organised, 
of which 68,908 acres· and 25,184 acres, respectively, were 
rogued for the production of pedigree seed. The work of 
multiplication and distribution was carried out at all centres 
through co-operative organizations and " approved agents ,. 
working in co-operation with the special cotton staff under the 
Cotton Superintendent, Southern Maratha Country. The area 
covered with the improved varieties of cotton, i.e., Jayawant 
and Gadag No. I, during the year under report, were 555,544 
and 151,840 acres, respectively, with departmentally 
controlled seed only. It was estimated that further acreages 

, of 176,000 acres under Jayawant and 30,000 acres under 
Gadag No. I were sown as a result of natural spread. In all, 
6,379,025 lbs. of Jay a want seed and 1,600,000 lbs. of Gadag 
No. I seed were stocked for distribution and the total amounts 
of these improved seeds distributed for sowing were 4,851,330· 
lbs. Jayawant and 1,514,000 lbs. Gadag No. 1. All the seed 
~tocked would have been distributed but for the prevalence of 
drought conditions in Athani, Bijapur and Bagalkot centres. 
48 auction sales for Jayawant cotton and 20 auction sales for· 
Gadag cotton were organised by the Agricultural Department 
and, on an average, these sales, which were highly appreciated 
by the growers, realised a premium of Rs. l 0 per nag {1 ,344 lbs.) 
of kapas over the local cotton. 7,408,372 lbs. of Jayawant 
cotton seed and 1,456,000 lbs. Gadag No. 1 seed have up-to-date 
been stocked for distribution next sowing season. 

(74} Rice.-Various improved strains of Kolamba were 
multiplied at the Rice Breeding Station, Karjat, and 5,705 
lbs. of seed was supplied to the Deputy Dire(ltor of Agriculture, 
Northern Division, for further multiplication on the lands of 
the Registered Seed Growers in the Thana and Kolaba districts. 
Considerable quantities of the seed of improved rice varieties 
were produced at the rice-breeding stations in the Southern 
Division, i.e., Mugad, Kumpta and Ratnagiri, and issued for 
further district trials, multiplication and distribution in the 
appropriate rice-growing tracts. The total quantity of 

. improved rice varieties seed produced on Government farms 
was 43,940 lbs. which was distributed to approved seed-growers 
in the Southern Division. · 

(75) Othe;r crops.-The multiplication and distribution of 
seed of improved varieties of wheat, viz., Bansipalli 808, 
Bansi 168, Niphad 81 and other improved types, is based upon· 
the Cereal Breeding Station, Niphad, and, during the year under, 
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repoxt, this work made ~~er progress .. In the- Nori;he:rn 
Division, considerable quantities of seed of unproved varieties 
of bajri wheat rice and jowar were grown on the lands of local 
seed-gr~wers .:Vorking in co-operation with the Agricultural 
Department and dis~ribute~ iJ;t the ~stricts for further _multi· 
plication and extension. Snrular progress was made m the 
Southern Division also where rice seed, sugarcane sets; and 
vegetable seeds were distributed in the districts. 

(76) ·Taluka Demonstration Centres.-In all Divisions of the 
Province, Taluka Demonstration Centres have been· esta
blished on the holdings of cultivators who have been induced to -
co-operate with the .Agricultural Department in demonstrating 
the advantages and profits of improved methods of cultivation, 
better crops, etc., on their own lands and with their own · 
labour. A departmental fieldman is stationed at each centre 
to guide and assist in the work and to carry out propaganda 
and extension work in the neighbouring villages. Seeds of 
improved crops, manures, etc., are supplied free by the Depart· 
ment and a small implement and seed depot is.run in conjunc
tion with each Centre. Up-to-date 54 such Taluka Demonr 
stration Centres have been organised in the districts and many 
more are in course of establishment.· Such centres, whereon 
improved methods of agriculture are introduced and carried 
out by the cultivator himself, under departmental guidance, 
are proving potent agencies for the demonstration and extension 
of better farming in the districts. 

(b) CROP PROTECTION. 

(77) Against wild animals.-The "gun club" movement as 
a ~ethod of co.ntro~ of. the d~mage cansed to crops by wild" 
anunals, e.g., pig, mlgai, etc., made further progress during 
the year. In the. Kaira district of Gujarat, four more gun 
clubs were started m the Borsad taluka making a total of ten 
n?w !l't work in the district. These clubs accounted for 1,338 
rulga1s ~om December 1940 to April 1941. Similar work 
was camed out by the three gun clubs in the Kolaba district. 
In Khandesh, the clubs were mostly confined to the 
E~laba~ ~eta and the Jalgaon and Bhusaval talukas, there 
bemg SIX m Edla~ad Peta. _ The total number of animals killed 
was 1,150, of wh1ch 7.8~ were pigs, 170 blue bulls and 200 
spotte~ dee!· ~n additiOn, the Shikar Officer organised shikar 
-campa%Ds m ~ges surrounded by dense forest areas, when 
10~ arumals (78 pigs and ~0 ~lue bulls) were killed. The source 
of mcome was ~he sub~crJptiOn collected from the members at 
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half an anna per rupee of the land assessment and the amount 
so collected was Rs. 550. In Satara district, 16 gun clubs 
were at work and destroyed 89 wild pigs during the year. 
Similarly, the work of protecting crops from the ravages of wild 
pigs was continued in the Southern Division. Five more Gun 
Clubs were newly organised in 194o-41 which make up the 
total of 29 group gun clubs in an area of 193 villages. In all, 
666 wild pigs and 82 deer were destroyed-341 pigs in the 
Dharwar district, 209 in the Belgaum district, 107 in Kanara 
and 9 in the Bijapur district; . It is estimated that crops on 
about 100,000 acres were protected as a result of the operation 
of these gun clubs. 

(78) Against plant diseases and insect pests.-As in previous 
years, the Plant Pathologist to Government and the Professor 
of Entomology dealt with a large number of enquiries from the 
public on a wide range of subjects relating to plant diseases 
and insect pests on crops. Special demonstrations on the 
control of mango hoppers and mildew were carried out in the 
Karnatak, the Konkan, the Bombay Suburban diStrict, and 
in South Gujarat. The Plant Pathologist to .Government and 
the Professor of Entomology and their staffs co-operated with. 
the district staff of the. Rural Development Department in 
many areas in demonstrating to cultivators effective and 
economic measures against plant diseases and insect pests on 
agricultural and orchard crops. 

(79) Agricultural engineering.-The Agricultural Engineer 
to' Government dealt with 127 applications, in addition to 57 
dealt by the District Staff, from the public for advice and 
assistance in matters connected with agricultural engineering. 
Of these enquiries and applications, 39 were for pumping, 
30 for boring, 6 for mechanical cultivation, 9 for repairs of 

. plants, 6 for hire of machinery and the rest with miscellaneous 
subjects. 74 estimates for machinery and works were prepared 
and supplied. The number of power plants erected was 22 
and repairs were carried out to 40. The .number of sites 
surveyed was 42, and 97 plants were inspected by the Agricul
tural Engineer and the three territorial Mechanical Assistants 
on his staff. A considerable amount of special and general 
constructional work was carried out as a result of recent 
expansion in the research activities of the Agricultural Depart
ment. This work included the construction of the glass-houses 
at Poona, Sirsi and :Mahableshwar, the construction of poultry 
houses and runs at Poona and Dhulia, and eonstrilction of 
various office, school and farm structures at the new Centres, 
~iz., Vadgaon, :Manjri, Dhulia and De"tib.osur. Boring 
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machines were given on hire to seven individual parties and 
an amount of Rs. 5,832-12-10 was realised as total hire 
receipts. 10 pumping plants were hired out and an amount of 
Rs. 968-15-4 was realised as hire ·receipts. The proceeds of 
the sale of the boring machines, spares and tools to the public 
amounted to Rs. 2,686-9-0. One tractor was also hired out 

, th.is year.and the amount realised as hire receipts was Rs. 1,744. 

(SO) Poona Agricultural CoUe.ge.-Se:rvices rendered to the 
public by Heads of Sections.-The demand for advice and 
assistance in agricultural problems, which has increased· consi
derably in recent years, was fully met by the Heads of Sections 
at the Agricultural College whose expert knowledge of different 
aspects of scientific agriculture is readily available to all sections 
nf the nublic. 
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CHAPTER V. 

AGRICULTURAL EDUCATION. 

(81) The College of Agriculture, Poona.-The · year under 
-:report was the thirty-third year since the establishment of 
the College of Agriculture at Poona and -tills institution 
-continues_ to be the centre of agricultural education and 
scientific research in agriculture in the Province. The expert 
staff of' the College are fully engaged in both these aspects of 
work and, in addition, they are being increasingly utilised by 
the public for advice and assistance in agricultural develop: 
ment and propaganda. The number of students attending the 
·College during the year 194()---41 was 203 in the first term and 
210 in the second term. Sixty-eight students appeared for 
the final year examination for the degree of Bachelor of 
Science (Agriculture) of which 38 or 55· 9 per cent. were 
successful. Much consideration was given during the '"year 
to the intensification of practical instruction in agriculture 
'in the courses at the College which have now been readjusted 
.and the period of two terms extended by six weeks to enable 
more time to be devoted to practical training on the College, 
Farm. The revised syllabus accepted by the Bombay 
University came into force during the year under report. Six
Postgraduate students were engaged on scientific research 
work under the College staff during the year underrepor~, Viz., 
three in botany, one in entomology and two in plant pathology. 
Special courses in Crop Production, Plant Pathology, Dairy, 
·Chemistry and Horticulture were attended by ·se~enteen 
students. The special Forest Rangers' Course instituted by 
·Government for the training of Forest Ranger8'.in the Province 
was continued. This coprse lias now been extended for 
a further period of tw<r'years and . a second batch of ten 
students are now under training six of whom are Government 
noininees, two nominated ·by Indian States 11nd two private 
-candidates. 

A training class in agriculture for junior officers in the 
Revenue· Department was held for twelve days in September, 
1940, and was attended J>y eleven Assistant and Deputy 
·Collectors. _ 

The College activities in connectio~ with the University 
'Training Corps, Students' Co-operative Stores, sports, etc., 
continued with success during the year under report. The 
College library was extended and the new system of classi
.iication and catalogueing of books continued. -
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Th~ numerous and varied activities of the expert staff of the 
Agricultur.al College ~nnected with scie~tific research. wo~k 
and in advice and assiStance to the public are dealt With m 
detail in the. relevant sections of this Report and in the 
Appendices. · 

District Agrieultural Schools. 

(82) Dhulia.-The Marathi Agricultural School.at Dhulia 
has now completed its 17th year. O~e hundred and ~ev~nteen 
applications for admission were received from the districts of 
East Khandesh, West Khandesh, and Nasik during the year, 
and 20 students were admitted on the recommendation of the 
Local· School Committee. The total strength of students 
under training was 41, twenty in th~ first year and twenty;-one 
in the second year. The Local Agr1cultural School Co=ttee 
collected Rs. 1,800 during the year whereas its expenditure 
amounted to Rs. 2,141, the excess amount of Rs. 341 being 
spent from the reserve fund which at the close of lihe year 
was Rs. 4,135. The Committee pays a stipend of Rs. 5 per 
month to each student during the period of training. 

Devi·hosur.-The Kannada Agricultural School at Devi
hosur had another successful year. The total number of 
students was 28, fifteen in the first year class and thirteen in 
the second year class. The total number of students who have 
reccived training and obtained certificates at this school now 
amounts to 314' and, in addition, 39 Primary School Teachers 
have obtained agricultural training at this institution. 

(83) Agricultural Bias Olasses.-These classes are now 
under the administrative control of ihe Educational Depart
ment but the district officers of the Agricultural Department 
continue 0 maintain a ?!o~ conta~ "?th their working and 
are responsible for the penodic exammatwna and inspections: 
. (84) Special Agricultural Training Okisses.-During the
year under report, 60 students attended the Horticultural 
TJ:aining Class at. the Ganeshkhind Fruit Experiment Station, 
Krrkee, for a period of 9! mon.ths. Fifty-one students passed 
the final test and co;npleted their training satisfactorily. 
Governmen~ have sanctiOned proposals to increase the number 
of scholarships from 23 to 30 and to raise the amount of each 
scholarship from Rs., 10 to Rs. 15. This action is likely to 
attract a greater number of bona fide cultivators' sons. · 

Three students, including a 'member of the Sind Agricul-· 
· tur::l Department, completed a special course in Fruit Preser-· 
vatwn at the College of Agriculture, Popna, over a period of 
three months. · ' 
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Smy-eight students joined the special Poultry Training 
Classes held at the Government Poultry Farms at (I) Kirkee 
(2) Dhulia and (3) Dharwar. Of these, sixty-seven success~ 
fully completed the courses and were awarded. certificates. 
In addition, 48 rural assistants from Sabarmati Rural 
Development Centre were given a course of practical training · 
in poultry husbandry for one week at the Kirkee centre. 

Two classes for intensive training in the technique of 
scientific. field bunding, etc., against soil erosion were held at· 
the Agricultural College, Poona, for a period of three months 
each, from 16th Septembe;r onwards. In all, forty-seven 
cultivator students attended and instruction was given by the 
Professor of Agricultural Engineering, Physics and Mathematics 
and a special staff. Such a training given to young cultivators 
is hoped to be useful in the extension of bunding work in the 
districts from which they come. 

Thirty-eight cultivators were trained in field bunding and 
terracing at a short training class held under the auspices of 
the Rural Development Board, Nasik. Lectures with 
practical demonstrations in the field on direct contouring, 
aligning of bunds and construction of waste-weirs were given 
to the adult students of the Young Men's Training Camp at 
Chinchpada organised by the Bhil Uplift Committee, Dhulia .. 
Training in bunding was given for a week to students attend
ing the Secretaries' Training Class for Village Panchayats 

·in Satara district. 
. Horticultural Classes were held in three villages of Ahmed
nagar district and they were well attended by the fruit.growers 
of the surrounding villages. · . 

The Agricultural Engineer held an oil engine training class 
at which 14 students were trained in the upkeep and manage
ment of oil engines for agricultural purposes. 

·. (85) Rural Assistants' Training Oentres.-Official training 
centres for the instruction of village or rural assistants in 
practical agriculture, co-operation and village industries have 
been established at Manjri (Poona district), Dhulia (West 
Khandesh district) and Devi-hosur (Dharwar district). The 
assistants, who receive nine months' training at these centres 
followed by three months' specialized and intensive training at 
Poona, are destined for appointment as " village assistants," 
secretaries of village panchayats, etc., to further the work of 
rural.development in the districts. During the year under. 
report, 92 candidates were admitted for training at the three 
centres mentioned above andjnstructional courses on definitely 
·practical lines in all aspects of rural development are being 
carried out. 

!!O·ID Bk Q 27-4 
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CHAPTER VI. 

ADMINISTRATION AND FINANCE. 
(86) Introduction.-During the yea: under report, Govern

ment decided upon the deamalgamatiOn, of the .newly forn~ed 
Rural ·Development Department, the. formatiOn of whu::h 
was mentioned in last year's Report. As a result of thJS· 
action, a consider!\ble proportion of. the form(lr district staff 
of the Agricultural Department, whwh had been transferred 
to the Rural Development Department, was restored to the 
Agricultural Department . and placed again u!1der the 
administrative and tech)llcal control of the DJrector of 
Agriculture. The remainder of this staff was allotted to the 
Collectors of districts to work under their direction in 
furthering and expanding r.ural dcvelopmm~t .activities. 
In addition, Government made 1t clear that the d1stnct officers 
of the Agricultural Department were, in future, to work under 
the direction of Collectors of districts in propaganda work 
connected with the agricultural aspects of rural development. 
work, e.g., seed multiplication and distribution schemes, 
demonstrations and shows, etc., technical advice and assistance 
i~ such activities being rendered by the expert officers of the 
Agricultural Department. As an outcome of this deamalgama
tion scheme, the control and supervision of organised cotton 
seed multiplication and distribution schemes and of Taluka' 
Demonstration Centres was again placed in the hands of the 
Director of Agriculture and his technical staff. The present 
position, tberefore1 is that, in each district, the district a!ITi
cultural staff cons1sts of one District Agricultural Officer ~nd • 
two District Agricultural Assistants with fieldmen in charge 

. of each Taluka. Demonstration Centre and separate staff for 
work on Government Farms and Research Stations and in 
connection with major cotton seed distribution schemes most 
of which are financed in part by grants from the Indian Central 
Cotton Commit~e. T!lls district.· st.a:ff is working in the· 
closest co-operat10n ~nth Collectors, and their special rural 
developmen~ staf!s, m .rural development activitiEs and, at' 
the same ~Jme, IS available to .assist the technical experts 
of the Agrwultural Department m the extension of scientifio 
resear_ch work on culti':ators' fields and in other aspects of 
exp~rrmental w~rk outs1de Government farms and research 
stations. In this way, the district staff of the Agricultural 
~epll;rtme?t, as. of other Departments of Government in the 
d!Stn~ts, ~ takmg. a co-ordinated part in advancing Govern- · 
ment s policy of W!de-sprea!l rural development which is now 
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making considerable progress under the general direction of 
District" Rural Development Boards which have been 

·established in all' districts of the Province. In addition · 
Government has sanctioned a new appointment .of Deputy . 
Director of Agriculture, Central Division, whose territorial 
charge coiJ1cides with that of the Revenue Commissioner 
Dentral Division, . with the exception of .Sholapnr district 
which remains under the control of the Deputy Director 
of A.gricultu're, Southern Division. There are thus three . 
territorial Deputy Directors' charges, i.e., Northern, Central 
and Southern in the Province in plaee of only two as previously. 
'The restoratiori of a district staff under the control of the 
Director of Agriculture ha~· also contributed considerably t<> 
the progress of seientific research work by providiJ1g the 
necessary' liaison between the cultivators and the technical 
-experts engaged on such work at the Agricultural College, 
Poona, and at Government farms and research stations 
in the districts. Such scientific research work, ::>.s "«'ill be 
seen from the information supplied in this Report and its 
Appendices, is expanding very rapidly and is bemg considerably 
facilitated by the assistance and co-operation of such bodies 
as the ·Imperial Council of Agricultural Research, the Indian 
Dentral Cotton Committee and the Sir Sassoon David Trust 
Fund. In connection with an~nal husbandrv, all the work 
in the Province dealing with livestock improvement has now 
been concentrated. under the Livestock Expert L Govern
ment, a step which is already proving to be of much value 
and importance. The progress of the World War has not 
j'et ,had any very marked effect on the agricultural 'economy 
.of the Province although there are indications that 
.a reorientation of· agricultural policy will be required in the 
11ear future in order to ensure that the cultivators of the 
Province do not suffer as a result of economic conditions 
resulting from the W11r and to p:ovide for post-\Ya:r. recon
struction and development. The mcreased responstbihty and 
the greatly extended demands which have now to be shouldered 
by the staff of the Agricultural Department as a remit of 
"\Var conditions and tpe intensification of agricultural and 
rural development activities in the districts, are being willingly 
bprne and the welfare of the. cultivating classes is the first 
·consideration in all departmental activities. It is gtatifymg 
to report that the closest co-oper~ttion is now bemg achieved 
between the departmental offi,cers and all other agencies, 
official and non-official, engaged ill the great work of rural 
reconstruction and agricultural development in the Province • 

. MO•lll Bk Q 27-<la 
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A .-ADMINISTRATION. 

(87) Sta.ff.-M.r. W. J. Jenkins held charge of thEl post of 
the Director of Agriculture throughout the year und~r report. 

The following gazetted officers were re-transferred to the 
-Agricultural Department with effect from 1st January 1941, 

as a result of the deamalgamation of the Co-operative and 
Rural Development Department staff :-

(1) Rao Saheb G. P. Pathak, Cotton Superintendent, 
Surat. 

12) M.r. V. C. Pavate, Cotton Superintendent, S. 1\'L C., 
Dharwar. 

(3) M.r. G. P. Patil, Divisional Superh!tendent of. Agri
culture, Deccan Canals, Ahmednagar. 

(4) M.r. P. G. Dani, Assistant Horticulturist to Government, 
Poona. 

The under-noted major staff changes may be noted :-
Dr. B. S. Kadam, Crop Botanist to Government, Bombay, 

Karjat, who was on leave out of India, resumed duty as Crop 
Botanist to Government with effect from 30th August 
1940. 

Rao Saheb S. H. Prayag, Cotton Breeder, S.M. C., Dharwar, 
was appointed to officiate as Deputy Director of Agriculture, 
C. D., Poona, in this newly created post in Class I of the 
Bombay Agricultural" Ser-Vice. 

M.r. P. J. Patel was appointed to officiate as Agricultural 
Engineer to Government, B. P., Poona, vice Rao Bahadur 
C. G. Paranjpe, proceeded on leave preparatory. to retirement. 

M.r. P. V. Wagle, Senior Assistant to the Crop Physiologist, 
Sugarcane Research Scheme, Padegaon, was appointed to 
officiate a:s Professor of Entomology, Agricultural College, 
Poona, V!Ce Dr. V. G. Deshpande on leave on medical 
certificate. 

Dr. R. D. Rege, Crop Ph:ysiologist, Sugarcane Research 
Scheme, Padegaon, was appomted as Principal Agricultural 
Offic.m;, Sugarc~ne Research ~cheme, Padegaon, in addition 
to h1s own duties. · 

Mr. A. A_. Va~avada wa~ appointed as Professor of Agricul
tural Engmeermg! PhysiCs and Mathematics, Agricultural 
College, Poona, VIce Professor J. P. Trivedi, deceased. 
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Mr. M. L. Patel, Cotton Breeder, No'rth Gujarat, Viramgam, 
wa~ appointed as Cotton Breeder, S. M. C., Dharwar, vice 
Rao Saheb Prayag. 
(88) Retirement.-The followillg officers of the Agricultural 

Department were permitted to retire from service during the 
year ·under report :-

(1) Rao Bahadur C. fl. Paranjpe, Agricultural Engineer,. 
entered the Agricultural Department in November 1911, and 
after serving in non"gazetted appointments till 1925, was 
appointed Assistant to the Agricultural Engineer in April 
1925 and became confirmed as Agricultural Engineer in 
November 1933. He was one of the most able and popular 
officers in the Agricultural Department and his enthusiasm 
and energy contributed largely to the development ·of the 
Agricultural Engineering Section and to the extension of 
the work of that section in the districts. His services were 
worthily recognised py the award of the title of " Rao 
Bahadur" in the Honours List of January 1941. He retired 
from service on 2nd May 1941. 

(2) Rao Saheb G._ P. Pathak entered the Agricultural 
Department in 1909 and after serving in various capacities 
in non-gazetted appointments, was appointed as Cotton 
Superintendent in July 1936. His work in this post at 
Surat was most creditable and he established very close 
relations with the cotton growers and the trade :which contri
buted largely to the departmental efforts to spread improved 
types of cotton in general cultivation. He retired from 
service on 15th March 1941. 

(3) Mr. T. N. Jhaveri entered the Agricultural Department 
in March 1907. He served for some time in non-gazetted 
appointments in the Agricultural Department in Poona 
District and Gujarat and was later appointed as Assistant 
Professor of Entomology at the Agricultural College, Poona, 
in January .1930, which post was later on converted into 
that of Professor of Entomology, which position he held till 
the date of his retirement. He retired from service on 30th 
January 1941. - _ 

{89} Obituary.-The death of Mr. J. P. Trivedi, \vho passed 
a\Vay on 2nd May 1941 after a short illness, is recorded with• 
much regret. Mr. Trivedi commenced service- in the non
gazetted appointments in the Public Works Department and, 
by his ability and industry, soon rose to the rank of an 
.Assistant Engineer in that Department. He acted for some 
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time as Assistant Professor of Agricultural Engineering, 
Physics and Mathematics at the Agricultural College, Po?na, 
and his services were permanently transferred to the Agr~c~l
tural Department in 1923. He was a popular figure· both.m 
official and non-official circles. He had a high sense of duty 
and a real and human interest in the welfare of his students. 
At the time of his death, he had·retired from Government 

·service and was engaged in the arduous and important wo~k of 
organizing and starting the Institute of Agriculture, An1mal 
Husbandry and Dairying, Anand,, as Secretary of the 
Institute. 

B.,-FINANCE. 

DEPARTMENTAL EXPENDITURE AND RECEIPTS. 

. (90) The expenditure of the Agricultural Department for 
the year under report was Rs. 9,54,929 as against Rs. 9,81,022 
in the previous year. The receipts of the Department 
amounted to ·Rs. 2,00,442 as against Rs. 2,28,490 in the 
preceding year. The decrease in the· revenue of the year 
under report as compared with that of th~ last year was mainly 
due to the transfer of the Chharodi Farm to the Anand Insti
tute and the unfavourable agricultural season. 

SUBSIDIES AND. 'GRANTS. 

. (91) The subsidies and grants noted below were placed at 
the disposal of the Director of Agriculture during the year 
19~~1 for .approved schemes of agricultural research, multi
plicatiOn of Improved seeds, livestock improvement and siinilar 
activities by the- · · · 

(I) Imperial Council of Agricultural Research and Sugar 
Excise Fund. . 

(2) Indian Central Cotton Committee. 

(3) Sif Sassoon David Trust Fund. 

(4) Grants made by the Central Government for schemes 
for Economic Development and Improvement of 
Rural Areas. . 

(5)' Donations to His Excellency the Viceroy's Live~tock 
. Improvement Scheme. -
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(1)' (A)_ z;;.JIBrial Ctmncil of Agricmlt~ral R__e~earch. 

Na.me of the Scheme. 

I 

fl. sUgarcane Re".ea'Teh.Scheme 

Total 

Government Contribution 
Deduct-

Contr.ibution from the Suga.r Excise Fund 

, ... 
Net grant from the ImPeria.! Council of Agricultural 

Research . . .. · 

2. Dry Farming Reseitrch Scl~me 

Total 

Deduc'-Government Contribution ..1· 

Net grant from the Imperial Council of Agricultural 
Research 

3. Oold Slorage Reeearch Schem< •. 

4. Scliemefor Jnvedigationa into Virua Diseaaea of Planta. 

5. P~tiUry Re1earch Scheme 

Total 

Deduct-Government Contribution 

Net grant from tho Imperial Council of Agri~ultural 
Research 

6. Milk Recordiag Scheme 

Total 

Ded~overnment Contribution 

~et grant from the Imperia.] Oounoil of Agricultural 
Research 

Grant. ExPenditure. 

Rs. Rs.,• 

74,050 73,662 

74,050 73,662 

-23,573 -23,379 

-13,452 -13,452 

37,025 36,831 

46,000 45,500 

46,000 45,509 

-16,393 -16,218 

29,607 29,291 

18,700 16,583 

17,500 14,248 

7,690 6,986 

• 7,690 6,986 

• -26 

7,090 6,960 

900 816 

900 816 

--450 --408 

408 
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Name of the sCheme. 

7. Sheep Breeding Scheme 

·I 

..\ 

Grant. Expenditure. 

Rs. Rs. 
7,750 7,718 

-
8. Sugarcane Insect Pests Sclu.me 6,400 4,868 ' 

3,900 3,839 

3,900 3,839 Total 

9. Scheme for lnv68tigation8.into Strigaallack8 onJOtDQ,r. ·I----+---:--:-:::-

Deduct-Government Contribution • • • .. -180 -768 

3,120 3,071 
Not grant from tho Imperial .Counc;l of Agricultursli.,.··----I-;----

Rese&l'ch .• •• •• 'J 
10. Scheme for te8li11{1 lhe reaclion of Wheal lo Black<tem 

WhcaiRusl •• •• . •• •• 2,500 IGO 

11 •. Scheme of Re8earch on lhe Oyto/agy of Papaya ··I- 2,240 1,880 

5,700 2,626 

7,570 6,274 13. Scheme of Sa7VJola SuiJ.StaJion for Shup Breeding W orkl 

12: Scheme for preparation of a Critical Monograph on! 
Dry Farming in India • • • • · •• 

7,570 - 6,274 

-3,785 -3,137 

Total ··1 
Deduct--Government Contribution • . . ·~-----)-----

Net grant from: the Imperial Council of Agricultura·l·'l 
Research •. .. •. 3,785 3,137 

14. Scheme for establ~ahtMnt of'a Wool Analysis Labora-1 
tory at Poona • • . • • '- • . . , 3,870 

Total .. 1--3-,-87-0-j--2-,4-2:-:0-

2,420 

Deduct-Government Contribution -3,400 -1,966 

Net grant from the Imperial Cou·ncil of Agricultural 
R .... rch · .. .• •• •. 470 454 

. . I 
is. Scheme for a model project for demonstration of.dgri-, 

cultural Improvements in Panch M ahals • • • • 2,800 

I 
16. S~":d,or Traini':! of a S~~ia! Tob~ O.ificer ~~~ 

730 727 

Total net grant from the Imperial Council of Agricul-~ 
tura.l Research • • . • , . . . • . . • . ~,44,867 1.28,852 
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(1)-(B) Sugar Excise Fund. 

Name of the Scheme. , J Grant. Expenditure. 

.. Rs. Rs. 
1. Scheme for control of Grass-hopper Pest on Prava.r 

and Godavari Canals • • • . • . 16,400 7,099 
2. Scheme for establishment of five Research Sub-Stations 

for Sugarcane Areas • • .•.• • •. 23,560 19,451 
3. Scheme for Genetic Method of Soil.Survey in Sugar-~ 

cane Areas • . . . • • • :. 5,030 4,891 

Total net grant from the Sugar Excise Fund . . 44,990 31,441 

(2) Indian Central Cotton Committee. 

Soria.! 
No. Name of the Scheme. Grant Expenditure 

194o-41. 194o-41. 

1 Broach Cotton Breeding S~eme 

2 Ja.Jgaon Cotton Breeding Scheme 

.. .. 
.3 Sura.t Cotton Seed Distribution and Extension Scheme. 

4 Ba.nilla. Cotton Seed Disiribution Scheme on Deccan 
Canals •. •. •• •. ... 

.5 Pla.nt Puller Propaganda S~eme 

a Technological Assistant, Surat 

7 B.D. 8 Cotton Seed Distribution and Extension 

Ra. 
10,114 

5,759 

5,460 

235 

4,435 

4,439 

Scheme, Broach • . . • . . . . 7,678 
S Revised Jaya.wa.nt Cotton Seed Scheme • . . . 38,641 

0 Revised Gadag N o.I 

10 Clerks for Bombay Schemes •• 

11 Cotton Wilt Breeding Scheme, Poona. 

10,262 

2,238 

8,480 

12 Cotton Wilt Breeding Scheme for Surat Area • • 1..!,877 

13 Dholera.s Wagad Cotton Improvement Scheme, 
Vira.mgam •. •. .. .. 

• 14 Jaril& Cotton Seed Scheme, stages I to V •• 

15 Inoi.usion of Northerns and Westerns Cottons in Dry 
Farming Scheme, Bjjapur . . · . • . 

16 Inter-specific Hybridization in Cottons at Surat .. 

17 Control of Selection lA Cotton in Surat •• 

18 Gradlng and Marking of 1027 A.L.F. in Surat 

5,100 
26,225 

2,169 
12!037 

2,424 

683 

Rs. 
9,464 

4,576 

3,294 

188 

2,622 

3,513 

6,502 
37,648 

9,937 

2,100 

7,564 

2,397 . 

4,129 
23,121 

1,095 
9,622 

828 

425 

19 Schemes for maintenance of Nucleus of Improved 
varieties of Cotton Seed in Bombay Province • . 2,300 1,967 

Total •• 1,51,556 1 1,30,992 
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(3) Sir Sas.soon David Trust Fund (194o--41), 

(a) Further grant for the research work on the \\'ilt 
di~ease of sann hemp 

(b) FUrther gran,t for linseed 
scheme •• 

breeding 

{c) Further grant for egg-marketing scheme in the 
Belgaum district 

(d) Further grant-in-aid to the l\Iarathi Agricultural 
School, Dhulia 

(e) Scheme for the study ot betel vine bug investiga· 
tion 

(f) Further grant fQt the oil-seed breeding 
scheme •• 

(g) Further gran~; for the scheme for the study of the 
· rate of availability of phosphates for plants 

in typical soils of Western India • .. 

(h) Grapevine beetle scheme 

Total 

(4). Village Improvement Sclwmes. 

(Grants made by the Central Government). 

Rs. 

2,163· 

1,834 

360 

500· 

1,858 

. 1,283: 

1,176· 

1,141, 

10,315 

42-Co·operation . 

.. 
Name of the Scheme. 

Grnnt. Expenditure ... 

Ro. Ro. 

(I) Scheme for tho Improvement of Poultry in Villages .. 6,600 5,902 

Total .. 6,000 5,902 

. 
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(5) His Excellency the Vice:roy's Livestock Improvement Scheme. 

To~! I ' amount of Expenditure Balance 
donations from start on 31st 

Division., received t.il13Ist March 
from the March \1!41. 

start till 1941. 
31st March 

1941. 

Rs. Rs. Rs . 

Nort.hern Division 62,745 
. 

42,693 20,052 .. .. . . 
Southern Division .. .. 26,353 . 15,400 10,953 

'! 
Total .. I 89,098 58,093 31,00.) 

PERSONAL LEDj;lER AccOUNT OF THE DIRECTOR OF 
AGRICULTURE. 

(92) The amount at the disposal of this Department during 
the year under report under the head was Rs. 5,000 for 
finan9ing certain research activities specified in Goveri\ment 
Resolution, Revenue Department, No. 15/33/20026, dated 
27th July 1940. The position of the account as at 31st 1\iarch. 
1941 was as follows:-

(1) Amount with the Agricultural Officers. 

Rs. 

2,188 

2,812 (2) Balance in the account .t: 

Total 5,000 

W. J. JENKINS, 
Director of Agriculture; 

Bombay Province. 
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APPENDIX A. 

SUM~LARY oF WoRK DONE UNDER THE DEPUTY DmECTOR OF 
AGRICULTURE, SoUTHERN DIVIsiON, FOR THE YEAR 1940-41. 

A. STAFF AND ADMINISTRATION. 

Mr. H. G. Baluch continued to hold charge of the Deputy Director of 
Agriculture, S.D., Dharwar, throughout the year. The Division consisted 
of nine Districts viz., Poona, Ahmednagar, Sholapur an.d Satara iJi. 
Deccan, Belgaum, Bijapur and Dharwar in Karnatak and Ratnagiri 
and Kanara in Konkan. In the month of May last, a new post of the 
Deputy Director of Agriculture, Central Division, was created with his 
Head Quarters at Poona and three Districts, viz. Satara, Poona, and 
Ahmednagar were given in his charge only very recently. 

Due to modifications in the former Scheme of the Rural Development 
Department, some District Staff of this Department which was transferred 
to the Rural Development Department in 1939 was retransferred to this 
Department from 1st January 1941. This staff consisted-the Cotton 
Superintendent Mr. V. C. Pavate and his Office and District Staff 
District. Agricultural Officers, Agricultural Assistants, Talub 
Demonstration Field Kamgars, Shikar Staff and Bunding Officers. 

Transfers.-The Cotton Breeder-Rao Saheb S. H. Prayag was 
transferred to Poona as Deputy Director of Agriculture, Central Division, 
and his post was temporarily held in charge of the Deputy Director of 
Agriculture and Mr. S. S. Marlihalli has been appointed from 21st May 
1941 till permanent hand arrived. 

B. SEASON. 

(a) Climate and Rainfall.-The anti-monsoon showers were fairly 
substantial in Karnatak, light in South Konkan and very feeble in the 
Sholapur District. 

The regular monsoon commenced during the first week of June in 
South Konkan, Second week in Karnatak and third week in the Sholapur 
District. The Malnad and transition tracts received adequate 
and wide spread rains in June which facilitated the Kharif sowings and 
the satisfactory germination of the crops. While over a major portion 
of the eastern dry tract the rainfall was below requirements and the Kharif 
sowings were confined to favourable areas only. There was plentiful and 
widespread rainfall in the months of July and August in South Konkan 
imd in the areas adjoining the Western Ghatswhere Kharifsowings 
were in full swing and the standing crops progressed satisfactorily. As 
the August rains were rather heavy in Kanara District the crops in the 
low lying fields suffered from floods and over saturation. In• the eastern 
parts, on the other hand, the rainfall was inadequate .and the Kharif 
sowings could not be undertaken on an extensive scale. The early sown 
crops suffered· from deficient soil moisture and also from the adverse 
effects of unfavourable dry winds. The September rains being inadequate 
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<>vera large part of the Division could not_ promote t_he proper_ Develop· 
ment of the standing crops. But these rams were farrly good m parts of 
Sholapur district and could help the s?wing _of Rabi Jowar in light and 
medium types of soils only. The ramfall m October was heavy and 
continuous in South Konkan and delayed the harvesting of early and 
intermediate varieties of rice which ultimately caused grain shedding 
to some extent. The harvested crops also could not be gathered 
in time and thus the quality of both the grain and straw was spoiled. 
However, elsewhere in the Division, the October showers were most 
opportune, beneficial to the Standing crops and encomaged Rabi sowing 
on a large scale. During the months of November and December also 
there .were occasional showers in some parts of Karnatak which benefited 
the standing crops but came in the way of harvesting of paddy and 
<Iamaged the crop to a considerable extent. In parts of Sholapur 
District also these showers proved beneficial to a certain extent. During 
these months the weather conditions were favomable to the Cotton Crop 
which thrived well. But from January onwards the weather was quite 
unfavourable to this crop and the showers in the last week of January and 
the first week of February induced vegetative growth in the Cotton Crop 
and damaged the other standing crops like, wheat, tobo-cco etc. After 
this the monsoon practically stopped, there being no rains except some 
light showers in parts of Karnatak during the third week of i\Iarch and 
first week of April. ' 

(b) Co~ition of Crops.-In. s_hort, during the year under report po 
<:rop had Ideal weather conditiOns throughout its life and ahnost all 
the crops su:ffere~ from _inadeq:uacy of soil moisture during one or the 
other stage of therr growmg periOd. .The dry ·spells arrested their proper 
development. 

Th~ season under review was generally free from crop pests and diseases 
of seriOus nature except Koleroga on betelnut in Kanara District which 
appeared in a very serious form. However, in Sholapur District the 
sugarcane s11;ffered from Stem Borer, Bajri from slight attack of aphis 
and the Barulla Cotton from wilt. While in Karnatak, the paddy crop 
was damaged to some extent from the attack of army worm and 
wass hopper_s .~nd Jow~r from Grass-hoppers and field rats. The 

Rhyzoctorua and the Red-Leaf-Blight" disease on cotton "Tikka" 
on groundnut, and m?saic on chillies took their tolls also in ~ome parts 
of Karnatak but therr appearance was sporadic. 

C. RESEARCH WORK. 

I. COTTON-COTTON BREEDER'S SECTION. 

(a) KmrPTA COTTON. 

Trial of selected strains against local Kumpta.-New-Jayawant Early
.J~yawant, Jayawan~ an_d an additional type K.F.T. 12-2-5 "'er; tested 
'~It~ Kumpta ~ocal m SIX ~andom replications. K.F,T. 12-2-5 ielded 

. significantly h1gher than the others. y 



2. Selection in the following crosses.:- . 

The crosses 1A-14-3X1-0-1 F8 and (JayawantxN14) X1A-14-3 F7 
were highly susceptible to wilt, hence the best pure cultures viz., 5 fron: 
the former and 3 from the latter are only maintained. The selection was 
·continued in the crosses K.F.T. 12-2-5xNew·Jayawant F4 and K.F.T. 
12-2-5X1A-14-3 F3, for economic characters and wilt resistance. In 
the latter cross the segregate 3-6 shows combination of wilt resistance and 
·other .economic characters. In the cross (New-JayawantxB.D. 8 B.C. 
F6-1-6) F1 selection is done for earliness. The cross (K.W.R. x 2519) 
xEarly-Jayawant is rejected. , 

· Back crosses and composite crosses.-In order to evolve types havina all 
the desirable characters, the following cros~es are do)le :- "' 

, (K.F.T. 12-2-5 X 1A-14-3) F1 X 1A-14-3. 

(New-Jayawant x K.F:T. 12-2-5) F1 x New-Jayawant. 

(New-Jayawant X B.D. 8 B.C. 1-6) F1 X K.F.T. 12-2-5. 

(E.arly-Jayawant x B.D. 8 B.C. 1-6) F1 x K.F.T. 12-2-5. 

The crossed bolls will be grown for further selection. 

Testing wilt-resistance. 

(1) Beha?Jiour in tlte wilt iiifected fie!d.-Eleven promising strains were 
tried; observations were taken every week, K.F.T. 12-2-5 and K.F.T 14 
were homozygous for wilt resistance, the former had the least infection 
;in the roots. 

· (2) Belllwiour in tlw Green-Ilouse.-The field selections of K.F. T. 
12-2-5X1A~14-3 F2 and the selections from the transplants of the cross 
.K.F.T.12-2'-5 X New-Jayawant F3 were tried. In the former, the 
.segregate 3-6 gave encouraging results ; in the latter cross, there was 
wilt resistance, but had low ginning outturn, thus plants having ginning 
.Percentage similar to Jayawant with wilt resistance are selected; 
selection is continued in bQth the crosses. The following crosses were 
tried inpotsinF1: -K.F.T.12-2-5XB.D. 8 B.C. F6-l-6,K.F.T.12-2-5 
X New-Jayawant and (K.W.R. x"2519) X Early-Jayawant; The last 
one completely broke down while the first cross was cent. per cent. 
:resistant. 

(b) AMERICAN-COTTONS. 

Trial of promising segregates of G1 X 002.F9.-The segregates4-4-1~1-
... 3 and 9-7-6-6-6 were tried on Dharwar Farm in a single plot of 12 ·7 

«unthas each ; the yield of the latter was 9 · 8 per cent. more than that 
·~f the former; these two segregates with Gadag 1 were also tried in 
Tandom replications at Gadag. There was no difference in yield ; the 

. ·_ginning percentage of lint in Gadag 1, in 9-~-6-6-6 and in 4-4-1-1-3 was 
,. 3.3, 38 and 35 respectively. 9--7-6-6-6 IS found capable of further 

iJilprovement and selection is· continued. 
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Baok crossing.-The cross 9-7-6-6-6 X G. peruvianum was grown 
in F1 and was back crossed with 9-7 -&-6-6. These bolls will be grown 
next year for further selection. 

Inte:rspecifW crosses.-The promising selected cultu~es of 19_39:40 
.from Gadag and 51 from Surat were grown at Gadag; m ~he maJOrity 
of cases the germination was bad, they were late, suscepttble to leaf 
blight and had defective boll opening ; selection was continued from the 
best cultures. 

Selfed Seed.-The quantity of selfed seed produced was 292 lbs. of 
Jayawantand 289lbs. of Gadag 1 for further multiplication. . 

Spinning tests of 1939-40 :-Seven samples of the promi?ing 
selections were sent to the Matunga Laboratory of G. herb=um, 
K.F.T.l2-2-5 gave 44's while of G. •hirsutum 9-7-6-6 gave 32's against 
29's of Gadag 1. -

The scheme for the improvement of Dharwar·American cotton has 
been sanctioned by the Government and the Indian Central Cotton 
Committee. 

IV. DHARWAR FARM. 

(a) Cotton Varietal trial.-The cotton strains, J ayawarit, N ew-J ayawant 
and Early-Jayawant were tried with Local Kumpta in six random 
replications. They are all found to be similar in yield. 

(b) Manurial trials.-(i) Last year's experiment of giving F.Y.M. 
2! tons every year to both the rotated crops, viz., J owar and Cotton, 
2! tons only to Jowar every second year and 2! tons to only Cotton 
following bare fallow, were compared with no manure. The results of 
both cotton and jowar are not significant. The treatment of manuring 
cotton after bare fallow is dropped, as the cultivators would not forego 
one jowar crop. 

(~i) San green manuring to both the rotated crops mz., Cotton and Wheat.
San green manuring, sangreen-manuring in addition to 1,500 lbs. of 
F.¥.M. and2!tons ofF.Y.M. alone, were compared with no manure. Tli.e 
results are not significant for both cotton and wheat. 

(c) Cultural trials.-( i) To ascertain if it would be economical to plou "h 
the Ian~ o~we in three y~ars, once ~verr 2 years or every year or to 
replace tt wtth only harrowtng, were trted m the rotated crops viz., Cotton 
and J owar. The results for both were not found to be significant. 

(ii) To ascertain the most profitable way to grow wheat, i.e., in Kharif 
season (a) to have bare fallow (b) to t~ke a crop of Vigna-Catiang (Alsandi) 
and (c) to ~ow_ Phaseolous Trtlobus (Ran Matki), were·tried in 
5 random replicatwns. The wh~at yields are not significant ; · 
however the treatment (b) was htghly paying. This experiment is 
dropped. · 

tiii) The experim~nt of. dibbling c_otton 24" x 9" vs. drilling in rows 
2~ _apart was contmu~d m ~he patred strips. The results are not 
stg?llcant. The e:'Pertm~nt ts dropped, as dibbling is not practicable 
owtng to short sowtng pertod. · 
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ARBHA VI FARM. 

, Var~l tr?al.-Gl X C0-2, 9-7-6-6 and CO2 were again compared 
Ln 7 rephcatwns .. The results were not significant~ On an average of 
last 4 seasons the y1eld per acre of9-7-6-6 was 961 · 2lbs. against 964,o 5lbs. 
of CO2, CO 3 and CO 4 will be tried with CO2 next year. 

District trial of cotton.-Jayawant, New-Jayawant and Early-Jayawsnt 
were tried under the Cotton Superintendent on Farmers' fields in 
7 centres of Dharwar, Belgaum and Bijapur districts. All the three 
types were tested in 19 fields; there was negligible difference in yield 
between the types viz., Jayawant=316 lbs., Early-Jayawant=324 Ibs. 
and New-Jayawant=326lbs. .Einly-Jayawant cannot be recommended 
as it is found to be susceptible to wilt. · 

The trial of Gl X CO 2 9-7-6-6 with Gadag 1 was taken at Dundur 
in duplicate plots. Gadag 1 yielded slightly more but the ginning 
percentage of 9-7-6-6 was distinctly high. 

U. PADDY. 

1. MUGAD RICE BREEDING STATION. 

(a) Doikgya strains (Old lot).-Tlris is the sixth year of this trial. 
The three promising Dodagya strains were tried against local Dodagya 
variety on the Farm and in cultivators' fields. D. 6-2-2 gave the highest 
yield in all places. The same trial will be repeated, for one year more, 
on the Farm. But in the District D. 6-2-2 alone will be compared with 
local check. · 

(b) Dodagya Selection (New lot).-The freshly isolated six. promising 
strains were tried against D. 6-2-2 for the first time. D. 89-7 and 
D. 97-lyielded better than D. 6-2-2. This trial will be repeated next 
year. 

(o) Yield trial of Fine Rice Selections-(!) Early strains.-Waner 
1 and26-2 were compared with loca~ early, :fine rice variety and M. 161, 
for the first time. Both the selections were found to be superior to 
local ?heck, but equal to M. 161 in yield. 

(2) Mii£-late strains.-The three promising Mid-late selections were 
tried against local check and M. 81. . Strains 52-1 and 52-2 showed 

. superiority in yield over local variety but were equal to M. 81. 

(3) Late strains.-This trial was also conducted for the first time. Five 
promising selections were compared with local fine rice lat.e variety and 
M. 141. Strains ~1 and 47-5 seem to be promising. 

(4) Very late strains.-Six very late prolific types were put under :field 
. trial, for the first time, Indrasal and Local " Sanna-bhatta " being used 

as checks. Yelikirsal-4 and 11-1 seem to b~ outstanding. 

All these yield trials of fine rice sel~tions will be repeated. 
MO·I Bk Q 27-{; 
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(d) Antarsallate,.:._A. 267 andA.176 wer~trie~ against A. 200. A. 26_7 
is decidedly inferior. The other twQ strains yteld equally well. Thts 
trial will be repeated once more. 

(e) Hybridization work.-This work is confined to (1) crosses made to 
evolve early, mi(l-late and late types of intense, purple leaf and stem 
colour in combination with other economic characters, to facilitate 
eradic~tion of" Gonag ". (2) Crosses to 'combine high yield and scent, 
and (3) crosses made to combine yield, earliness and drought resistance. 
Work under (1) and (3) is in the preliminary stage. From the second set 
of crosses P.R. 90 X Luchaiand P.R. 90 X T. 24 seem to be promising. 
P.R. 50 X Luchai and P.R. 50 X A. 200 have been discontinued, as no 
useful material could be obtained from these crosses. 

(2) KUMTA FARM. 

(a) EARLINES. 

Selections for Ankola-Karwar Zone.-Out of the 511 individuals under 
study, 162 have been retained for further observation. In addition to 
these, 1,265 panicles, from the standing crops, in cultivators' fields, have 
been selected, for single row tests next year. · 

(b) Up-ghat White Halga.-To ascertain the utility of strains 1690 
and 1681 in the " drilled tract," these strai.ns were tried nuder" dibbled" 
and" transplanted" conditions. When dibbled, strain 1690 gave higher 
yields of straw and grain. There was no difference ingrain-shedding 
under both these conditions. 

(c) Muginheldu Strains.-Out of the seven strains, tested for yield, 
strains 125 and 159 seem to be very promising. The trial will be 
repeated. 

(d) Crosses.-With a view to secure higher yield M. 161 and A. 90 were 
crossed with Red Halga 244 and Jaddu 1061. This is the F

4 
generation 

of these crosses. Out of the seventeen segregates tested five look 
promising. They have been retained for further study. ' 

(3) RATNAGJ'RI FARM. 

T,he work on Rice is confined to· maintenance of purity of the strains 
already evolved, and their multiplication. ' 

Village tr_ials.-;-Late. Vara~gal No. 487 and fine Waksal No. I were 
tested, for y1eld, m cnlttvato~s fie~ds. Both these strains proved superior 
to local check. These stratns wtll.be released for general distribution 
from next year. 

(4) Pruldy seed multiplication on Mugad, Kurnta and Ratnagi•·i 
Farms. · 

On Mugad, Kumta and Ratnagir! Farms, respectively, 10,043 lbs., · 
12,240. lbs. and 13,1~8 lbs. pu.re J?edi\l"ee. seeds of the improved strains 
were produced and gtven for distnbut10n m the districts. 
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In. SUGAl!CAliE. 

(1) ARBHAVI FARM. 

. (a). Varie~l trial.-Five of the promising CO varieties were tested, 
for yteld, With J. 213. CO. 419 and CO. 413 seem to be promising. 
CO. 419 gave the highest yield of gul per acre. · 

(b) Better rotting 'of Sann.-(Sann-green manure on CO. 4I9). There· 
.a.:e four treatments :--(1) 25 cart-loads of F.Y. Manure,.(2) Sann plus 
-5 cart-loads of F.Y. Manure before sowing, (3) Sann plus 5 cart-loads of 
F.Y. Manure before burying sann, (4) Sann alone. No difference was 
seen in yield, due to any of these treatments. 

(c) Top-dressing.-Nitrogen, at two levels vlz. 75 lbs. and 100 lbs. 
per acre, to be applied as top-dressing to Sugarcane in three 
-doses was compared. This year, there was no difference in gul 
yields. 

(d) Spacing experiment.-3! feet spacing between rows of sugarcane 
was compared to 3 feet spacing as check. This year's results were in 
favour of wider spacing of 3! feet. 

'{e) Rotational series.-
(a) Two-year rotation with an object to improve "Kirl" soils by 

sann-green manuring was tried. The treatments were (i) Sugarcane 
·after sann, (ii) and Sugarcane after "Maize .and Sann" mixture. The 
results are not conclusive. 

(b) Three-year rotation.-This experiment has been laid out to 
ascertain the most economic rotation for CO. ;U9 

First year.-Sugarcane. 

Second year.-Sann-green manuring. 

Third year.-Sann followed by early maize and cotton and maize 
mixture. 

No inference can be drawn, from the results obtained, until one cycle 
<>f rotation is completed. 

(2) Ku:MTA FARM. 

(a) Varietal triaLs.-Three promising CO varietie~ of sugarcane. were 
tried a!rninst H.M. 320 as check. CO. 4I9 tops the list from the pomp of 
yield obtained and the quality of its gul. 

IV. TOBACCO. 

(1) NrPANI F.Al\M. 

(a) Selection in local Tobacco.-The IO selections reported last year-
8 from Surti, I from Baglani and I froi\1 Bhopli-were studied during the 
year for their purity and Botanical characters and 6 from Surti aJ;e oilly 
retained for further study and purification. 

>IO•Illk Q 27-5"" 
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. The 37 fresh selections made from various samples of the local crops 
grown on the farm as reported last year wer~ studied for their purity 
and botanical characters and 18 are only retatned for further study. 

15 individual plant selections from the cultivators' fields reported 
·last year were studied for purity and Botanical characters and 8 are 
retained for further study. 

(b) Cigarette Tobacco.-Three cigarette tobacco ·varieties Bonanza, 
Gold Doller and Harrison special were studied for their general per
formance under Nipani climatic conditions. No flue-curing could be 
done in absence of curing barn. It is expected that a new site will be 
acquired at Soundalga during 1941-42 and a barn will be then 
constructed and the work on cigarette Tobacco will be conducted in detail 
there. 

(c) Yield Trials.-Out of the 8 selections from Surti, 2 selections 
No.3 and No. 12 were tried for yield test along with local in 9 randomised 
blocks. They were found to be not significantly superior over the local 
check. 

V. GROUNDNUT. 

DliARWAR FARM. 

The promising strains, Spanish Peanut 5, Spanish Improved and 
Pondicherry 8 have been maintained pure and the pure seeds ar.d handed 
over to the Agricultural Officers f~r multiplication. 

(a) I. Varietal tria!.-Spanish Peanut 5, Spanish Improved and 
Valencia were tried in five random replications. Spanish Peanut 5 
yielded the highest and Spanish Peanut 5 and Spanish Improved were 
significantly superior to Valencia. 

II. Six Coimbatore strains were compared with· Pondicherry in 
seven replications in a latin square system. A.H. ·218, A.H. 113, A.H . 

. 186 and Pondicherry were significantly superior to the rest. 

(b) Spacing.-In order to decide the best spacing, the experiment to 
dibble at varying distances was repeated; the distance of 6" x 9" gave 
the highest yield though the difference is not great as to he reliable. 
Last year the spacing 6" X 4" was the best. 

VI.JOWAR. 

(a) D!IARWAR FARM. 

The improved strains of Chowri, Bi!ichigan, Amhemohor Fn!gar-Wbite 
Fulgar-Yellow and Nandyal are maintained pure by the Cotton Breede; 
and the selfed J<eeds of three varieties are multiplied by the Agricultural 
Officer for distribution. ' 

(b) MoHoL RABr JowAR. 
~he Maldandi selection 35-1 gave significantly higher yleld than local 

:Which. was late by 10-12 days-Selection 35-1 is still capable of furth.er 
I.IIlprovement, 
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Dagdi.-N.D. 15 and B.D. 24 were tried in 4 rando~ replications with 
local. B.D. 24 yielded 5 per cent. more than local which was not si!!ni
fi~an~. The 9eriment. of trying. Dagdi strains in Nagar and Bijapur 
distncts was VItiated owmg to partial or complete failure of Jowar crop. 

VII. GRAM. 

DHARWAR FARM, 

In. a highly wilt infected plot, the strain 18--12 was tried along with 
<>UtSide types. 18--12 showed 4·6 per cent. wilt mortality against 5·5 per 
eent. of Niphad 816. Most of Punjab selections were .o.ighly susceptible 
and late. The fungus was isolated this season and its pathogenicity was 
tested. 

·It was tiied with local and Burma grams in random replications. 
18-12 yielded the highest, though it is not significant over local. On an 
ave,rage of last six years 18--12 gave 666 lbs. versus 514 lbs. of local, 
:proving supe1iority of the selection. · 

VIII. TUB. 

ARBHAVI F ~RM. 

Culture of Tur wilt fungus was supplied by the Cotton Breeder for 
:preparing wilt compost ; this comp<>st was applied to the soil and on it 
the selections were tried, ten selections are retained. 

IX. WHEAT. 

DHARWAR FARM. 

Varietal tl'ia!.-Bansi. palli 808, l.P. 80-5, 165 and 120 were compared 
with the local. Local yielded the best this season; while 808 and Local 
yielded significantly higher than the others, hence they are left out from 
further trial. For the last eight years 808 is tried with Local. The 
yield of 808 was higher than the Local in all the seasons except the 
current one ; the difference in yield in favour of 808 was higher in 
3 seasons viz., 1933-34, 1935--36 and inl938-39, thus it can be said to be 
superior to Local. 

X. MAIZE. 

ARBHAVI FARM. 

The Botanical improvement of the local was continued. ·The Sahara 
and Peruvian varieties were also grown side by side, they w.ere found 
late ; these will also be tried ne>.-t year. Selection in the Local was 
eontinued on t~ basis of high weight of grain per cob .. 

XI. OTHER EXPERIMENTS. 

(a) Varietal tl·ial of Mug (Phaseolus Mungo) on D~rwar Farm.
Two China varieties Nos. 1 and 2 were tried each on a guntha plot and 
replicated six times. The control was local Mug. China Nos. 1" and 2 
g~ve significantly higher yield over local. 



(b) Truzl of Napier Grass as a dry ratoon crop on Dnarw~r Farm.-:
(1} It yielded 15,062 Jbs. green grass per acre in five cuttmgs. ThiS 
grass was not relished by the Farm cattle. . 

(2) On Arbhavi Farm.-The ratoon crop o~ Napier grass dry as well as 
irrigated was tried. The irrigated crop y~elded 16,272 lbs. of green 
fodder per acre in seven cuttings. Dry crop gave 5,312 lb~. of !p"een 
fodder in six cuttings. In view of discouraging results, the trmls Will be 
discontinued. 

(3) On Ratnagiri Farm.-The Napier grass which surv!ved quite well 
during the fair season without irrigation, gave in three cuttmgs 28,500 lbs. 
of green fodder per acre. 

(4} On Kumta Fa1m.-In the year 1939, yield wa~ 5,373 !b&. in _two 
cuttings, in 1940, 12,098 Jbs. in three cuttings. This expernnent JS to 
be continued further. 

(c) Fruits.-
(a} Pine Apple. 

(1) Kumta Farm.-!. Fertiliser Experiments (i) F. Y. 1\Ianure 
7,000 lbs.+Am2 S04 155 lbs.+K2 S04 312 ·5 lbs.+Bone 1\Ieal 
300 lbs. (ii) Undi cake 1,030lbs.+F.Y.l\L 7,000 lbs.+K2 S04 312·5+ 
B.l\L 250 lbs. (iii) Niciphos 150 lbs.+F.Y.I\L 7,000 Jbs.+K2 S04 
312·5+AM2 S04 100 lbs. (iv) F.Y.ii'L 15,000 lbs. tried in four replica
tion• and found that the mixture of F.Y.M. 7,000 lbs.+Undi cake 
1,030 lbs.+K2 S04 312 · 5 lbs. and Bone i\leal 250 lbs. per acre has given 
26,200 lbs. of fruits with an increase of 16 per cent. over the check per 
acxe. 

II. Cultivation of Kew variety as a dry crop was continued. Two· 
fruits were developed on two plants weighing 1 and I! lbs. respectively. 
This experiment will be continued. No suckers were develoned .. 
The fruits developed were less juicy and equal in point of taste and 
flavour. 

(2) Ratnagiri Farm.--(i) Spacing Experiments have been undertaken 
and laid out in 4 replications. The different spacings adopted are 5 X 3-
X 2f feet ; 4 X 3 feet ; and 3 X 3 feet. 

(ii) Desuckering Experiments are also in progress to find out if the 
process of desuckering pine apple plants encourages shooting out of basel 
suckers in large numbers. 

(b) Oas~ew Nuts.-96 pl~n~s pl~nted in 1938 and 200 plants in 1939-40· 
were thnvmg well. No IrrigatiOn was done during summer. Out of 
96 plants 5 plants had developed blossoms and 30 nlfts were realised. 
Out of 200 plants 10 plants had developed blossoms but no fruit was 
developed. 

, (c) .Ahmed<tbad Bor.-There are 12 plants of bor on Kumta Farm. 
During the year 5 plants had bome blossoms but only two gave 
fruits. 
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(d) MISCELLANEOUS ITEMS, 

Tapioca on Kumta Farm.-The six varieties obtained from Travancore 
State were cultivated 'on 12-guntha plot. Of these Sundry-Vella and 
Kovilla-Ve!Ja varieties were planted on 6 gunthas and the remaining ones 
together w1th local red were planted on the remaining area. As stated 
in the last year's report, Kovilla-Vella and Sundry-Vella varieties showed 
better growth and the tubers of the same were far superior to those of the 
other varieties in point of taste and size. 

(e) GENERAL WORK ON FRUITS, 

(i) Early aml annual bearing of mangoes.-To find out if mango trees 
known and proved to be regular early bearers would transmit their 
quality of earliness in their progeny propagated vegetatively, i dozen 
grafts were prepared on the well-known early bearing alphanso trees 
belonging to Kazi Hussein Kazi Alii in the Shirgaon village of the 
Ratnagiri Talulra. 

(ii) Side grafting of Mangoes.-The results achieved with regard t<> 
the experiments conducted for the last five years on the improvement 
of the common method of side grafting have fully convinced the public 
about the usefulness and utility of this method. More than 80 per cent. 
success is obtained by the improved method. 

(iii) Budding of Mango.-It has now been definitely proved .that 
Mango budding can be mad<>.a practical proposition. Large number of 
budded mango plants have been prepared on the farm as well as in the 
District to convince the public. 

D. BURAL DEVELOPMENT, 

Cotton.-(a) The work under the Extended and Revised seed Multi
plication and distribution scheme of Jayawant and Gadag No. 1 cotton 
seed was continued through the Co-operative Societies and the Agents. 
All·Centres worked well. The rogued Reserved area under Jayawa,nt 
cotton in 7 centres was 68,908' acres and that under Gadag No. 1 cotton 
in two centres was 25,184 acres. The crop was rogued under careful 

· supervision of the Cotton Staff. The roguing charges came to 4 · 02 pies 
in case of Jayawant and 3·86 pies in case of Gadag No.1 cotton, per 
acre. The approved Agencies of the Department continued to do very 
satisfactory work. The quantity of Jayawant cotton seed stocked was 
6,379,025 lbs., and that of Gadag No. 1 was 1,600,900 lbs. The season 
for cotton was unfavourable and some seed remained unsold. The 
quantities actually distributed and the area covered were 4,851,330 lbs.,. 
555,544 acres in the case of Jayawant and 1,514,800 lbs., 151,480 acres 
in the case of Gadag No. 1 cotton, respectively. In addition to this, an 
area of 170,000 acres in the case of Jayawant and 30,000 acres in the 
case of Gadag No. 1 cotton was covered by natural spread. 

(b) GraWing and Auetion sales.-Grading and Auction sales of Jayawant 
and Gadag N o .. l cottons were organised in· all th~ centres through the-
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help of the Approved Agencies. The agencies continued to work hard 
in pooling together the produce from the cultivators ~o wh?m they ha~ 
supplied seed. They also gave advances .to deservmg dien_ts on the 
security of the standing cr'?P an~ worked m clos_e co-ordmatwn of the 
cotton staff in making these auctwn sales of the rm!'roved cottons .very 
successful. The total number of docras sold by auctwn sales and private 
treaties arranged by the Department was 83,324 in the case o_f J ayav.:ant 
and 35,029 in the case of Gadag No.1 cotton. The extra priCes realised 
inauctionsaleswereaboutRs.15to20per Nag of 1,344 lbs. of seed
eotton on an average. In these auction aales held during the year, 
about 7,266,832 lbs. of Jayawant and 1,441,000 lbs. of Gadag No. 1 
eotton seed have been purchased and stocked by the Agencies, for . 
distribution during the next season. 

(c) Working of the Cotton Tran.sport Act.-Twenty Cotton Check 
Station8" were opened during the year. The Cotton Superintendent, 
S. JIL C., Dharwar, and the District Agricultural Officers continued to 
supervise the ·work of the same. Licenses were issued as usual, from 
Gadag, Bagalkot and Nargund offices, for importing of good cotton 
from the bordering villages outside the protected areas. The total 
quantity thus imported under the cover of licenses was 2,012 docras, of 
seed cotton, 72,952 docras of lint, 6,735 Full Pressed Bales and 360 bags 
of cotton seed. The Cotton Transport Act continued to work well in 
the interest of consumers as well as growers of cotton. Illicit import by 
Rail was totally stopped and that by Road was continued to a certain 
<>xtent on account of inadequate supervision and of the existence of 
a few check stations. Appointment of special staff and opening up of 
some more check stations are again emphasised to work the Act more 
effectively. 

(d) Working of the Cotton Market Act.-The Regulated Cotton iliarkets 
at Ba~lhongal and Bijapur continued to work satisfactorily. The Cotton 
Supermtendent, S.M. C., Dharwar, was again elected as the Chairman of 
the Market Committee, Bailhongal. 80,160 docras of kapaa and 
1,963 docras of lint were sold in the market yard, Bailhongal. Similarly, 
47,371 docras of kapas and 21,499 docrM of lint were sold in the market 

. yard, Bijapur. ~he Market Committee, Bailhongal, received in all 
Rs. 6,6.07 as gross .mcome and expended on the whole Rs. 6,545 including 
the pa1d-up loan Instalment of Rs. 2,787 in connection with purchasing, 
the market land of the Committee. The Cotton Market Committee, 
Bija~ur, had saved a net gain of Rs. 2,993 after spending Rs. 3,560 as 
runmng expenses of the Market Committee. Thus the work of both the 
Markets in Karnatak is quite satisfactory. ' 

(e) .Ginning ar:J Pressing Factories Act.-Inspection of Ginning and 
Pres~mg Factories, so far as they concern to watering of cotton and 
adm1xture of th.e same was done by the Cotton Staff. Watering of cotton 
was not found m any factories. Admixture or cotton is difficult to be 
detected. However the provisions of the Act have been enforced .. 
Necessary awakening is created. But special staff is necessary to do 
the needful more efficiently. 
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._CroP. Protection.--:The wor~ of-protecting crops from the ravages ~f 
~1ld p1gs was ~ontmued. F1ve more Gun Clubs were newly organised 
m 194()-41 which make up the total of 29 group gun clubs in an area of 
~93 villages. !n '!'ll 666 w_ild pigs and. 82 deer were destroyed, 341 pigs 
m Dharwar· D1stnct, 209 m Belgaum District, 107 in Kanara and 9 in 
Bijapur district. It is estimated that crop on about 100,000 ·acres 
was thus protected by the operation of these gun clubs in the four 
districts.. 

Ad.vis<>ry and Development Work.-The 'wilson Anti-Famine Institute 
under the guidance of the Collector of Bijapur took " Bunding " as one 
of the scarcity measures in the District. Subsidy ranging from Rs. 2 to 
Rs. 4, per acre, was given to cultivators who put up bunds accordina 
to the plans given by the Bunding and Embankment Officers. " 

Sert>ices w the Public.-8urveying and levelling works were u;dertaken 
mainly in Saundatti Talnka of the Belgaum District and Navalguhd 

. Taluka of Dharwar District for preparing field embankment plans on an 
area of 395 acres· costing Rs. 5,000 in Saundatti Taluka, while in 
Navalglind Taluka plans covering an area of 75 acres costing Rs. 1,500 
~~ve been undertaken .. One Land-Development and Drainage Work 
m the village oi Agragoni in Ankola Taluka of Kanara District was 

·referred to for supplying plans and advice, and thiS was duly attended t4J, 
Plans and estimates fo~ an area of 6,161 acres at an estimated cost of 
Rs. 96,818 were given. Schemes prepared were 225 for 51 villages, Tagai 
recommended was Rs. 2!!, 786 for six talukas in Bijapur District. 

Taluka. Demonstration O"ntres.-There are seventeen Demonstration 
Centres working in this Division. 4 in Dharwar, 3 in Belgaum, 3 in 
Bijapur, 3 in Sholapur, 2 in Kanara and 2 in Ratnagiri Districts. The 
idea of these Centres was to select a progressive farmer mth a fairly 
decent holding and help him to put in his estate all possible resources 
for land improvements, better tillage, improved crops, disease control 
·etc. to show him and to the farming public around, the benefits of 
improved farming. · . 

Bijapur.-There-are three T. D. Centres working at Bijadur, Bagewadi, 
and Bagalkot (Honnakatta), each centre owns two iron ploughs and 
those at Bagewadi and .Bagalkot were much in demand on hire. Good 
work was done at Bagewadi and Bagalkot T. D. Centres. Dry Farming 
method was successfully demonstrated on the three T.D. Centres.Farms 
and seed of Joswar M-47-3 (7312lbs.) was handed to the Rural Develop
ment Staff for further multiplication. 45 small demonstrations of 

·standing crops were held on T. D. Centres. · 

Kana•·a.-There were two T. D. Centres working, one at Bargi in Kumta 
Taluka and the other at Kannalli in Siddapur Taluka. All the available 
seeds of paddy strains and sugarcane sets were stocked and distributed 
to the neighbouring cultivators for further multiplication. English 
and American vegetables, onions and pulses were successfully grown on 
llargi T.D. Centre. Improvement of poultry by the introduction of 



white Leghorn & Rhode Island Red for cross breeding on the country 
hens was attempted in the area oftheKannalli T. D. Centre. But further 
results from the Cross breeds are awaited. 

Ratnagiri-There were two T. D. Centres one at Deorukh and the 
other at the Phonda Ghat. Demonstration plots were arranged at these 
Centres. Four demon.trations were arranged during the period on 
vegetable crops, sulphur dusting against mango hoppers, etc. 

Belgaum.-There were three Taluka Demonstration Centres at Belgaum. 
Hiredkodi in Chikodi Taluka and Bailwad in Bailhongal Taluka. 

(a) About 1,500 acres were got ploughed with iron ploughs round 
about the T. D. Centre. (b) The following quantities of improved seeds 
have been distributed. Jowar 1094 lbs., groundnut (Spanish Peanut) 
640 lbs., wheat No. 808, 7,500 lbs., Gram strain (18-12), 200 lbs., Paddy, 
14800 lbs., Nagli 56 lbs., improved sugarcane sets 7 Jacka and small 
quantities of vegetable seeds. (c) Control measures against pests and 
diseases. (d) Use of stone rollers and improved cane crushers and• 
construction of improved furnaceo were also attendetl to. (e) Reliable 
grafts and plants were supplied. {f) Shows and Demonstrations of 
improved implements 15, manure treatments 6, improved crops 15,. 
protection of crops against pests and diseases 12 were arranged. · 

'Dharwar.-There were 4 Taluka .Demonstration Centres, one at 
Navalur in Dharwar Taluka, Second at Harti in Gadag Taluka, Third 
at Yellapur in Ha':eri Taluka, fourth at Singapur in Hangal Taluka-

(a) Nearly 500 lbs ofconcentratedmanures like sulphate of Ammonia 
and Superphosphate were distributed. 

(b) Improved implements supplied were 2 Iron Ploughs one dozen. 
plough shares, spare parts of Vatandar plough worth Rs. 30 and one 
Kirloskar sprayer. 

(c) The following quantities of improved seeds of Jowar (varieties} 
764 lbs., Groundnut 7000 lb~., Wheat 808, 3,000 lbs., Gram 18-12, 
464lbe., Paddy strains 1000 lbs., improved sugarcane sets 10,000 and 
improved vegetable seed were distributed. • 

(d) Control and remedial measures against pests and diseases 
viz., J owar smut, murda diE ease on chillies, grasshoppers on J·owar 
and field rats were demonstrated. Sulphur dust packets <fu:tributed 
were 3000. 

(e) Reliable plants and grafts 630 were suppliEd . 
. (f) ~hows and Demonstrations-of improved implements 12,· 
~tanding crops 18, treatments against pests a~id diseases 36, and of · 
Improved method of gut-making 2, were held. . 
Sholapur.-There were three Taluka Demonstration Centres one at 

Malshiras, second at Madha and third at Jeur. 
(a) Improved metl!ods were adopted in raising better crops. 
(~) Impro;•ed types of seeds distributed.-Banitla Cotton 200 tbs.,. 

Janlla cotton 4210 lbs., Akola Bajri 275lbs., Grqundnut K-1-1275 1b•,. 
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Groundnut K-3-1550 lbs., Spanish peanut 200 lbs., "Jowar 35-1-3002 
lbs., Jowar 47-3-448lbs., Pusa Wheat 165, 50 lbs., and Cane sets of 
CO. 419, 12,30000, CO. 413,200,000 and P.O.J. 2878., 600,000 were 
distributed. 

(c) 68 mango plants were planted and budding of 80 bor trees was 
carried out successfully. 

(d) !3eed drill with 15" di~tance; 30 drills were made and given out. 
· .. (e) 40 ~emonstrations of different types were held.-(i) Wider sowing 

(") standing crops (iii) sulphur dusting (iv) budding (v) seed grading 
(v•) better tillage by Sayan harrow {vii) compost making. 

Dcnwnstrations for Officiols.-Demonstrations on Government Farms 
{Kumta, Dharwar, Mugad, Ratnagiri & Arbhavi) were held in the 
months of November, December and January 194()-41. 

Farmers' We~hs were arranged on K~ta, Mugad, Dharwar, and 
_Moho! Fanns in the months of November, December and January, 
!940-41. Numbe~ of cultivators varying from 130 to 360 attended with 
mterest and the demonstrations held were of great benefit to them. 

Distribution ~f JlU~e pedigree seeds of improved crops produced on Govern• 
ment Farms.-Deiinite quantities of seeds were allotted to District. 
Agricultural Officers for village trials and multiplication and to Rural 
Development Inspectors for further multiplication and distribution 
according to items of improvements suggested for each district. Rural 
Development Inspectors of the districts wh~e the Farms are situated 
are allotted the whole stock of fruit plants available. 

A statement showing the distribution of pedigree "seed and grafts etc., 
is appended. · ' 

E. AGRICULTURAL EDUCATION. 

(i) AqricuJtural Sclwols-Kannad Agricultural SChool, Devilwsur.
The total number of students during the year under report was 28, 
there being 15 students in the fust year class and 13 in the second year 
class. Of the 28 students present, 12 were from the Dharwar District, 
10 from Bijapur, 4 from Belgaum, and 2 from Kanara Districts. Out 
of the total strength, 14 belonged to each of the advanced and 
intermediat~ class. The total number of students turned out with 
certiiicates so far comes to 314 and that of the Primary School 'fer chers
reaches 39. The average per head monthly expenses came toRs. 7-13-7. 

{ii) Rwral Assistants Training Oentre.-Devihosur Centre start€d work 
from 1st May 1941. The Ad-hoc Committee, Dharwar, Belgaum, Bijapur 
and North Kanara Districts had selected 10, 8, 9 and 5 candidates 
respectively, from their jurisdiction. But, however, only 26 Rural 
Assistants have joined this Centre. Out of these 7 are from Dharwar, 8 
from Belgaum, 7 from Bijapur districts and only 4 from Karwar District. 

(iii) The Agricultural School at Rajapur is given all guidance and 
advisory assistance by th~ Agricultural Stafi. 
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F. MiscELLANEOUs Worur. 

(1) The Deputy Director of Agriculture, Southern Division, is a 
member of the Fodder and Grazing Commit~e for the Districts Bijapur, 
Belgaum, Dharwar and Kanara. · 

(2) The Deputy Director of Agriculture, Southern Division, has also 
attended the conference of irrigators and gave suggestions for extension 
of period of season upto the end of February for rabi crops, proposals 
for the revision of water rates on the Dharma Canal. 

(3) Technical advice were given to the· Collector of Dharwar after 
'inspection of waste lands in Ranebennur, Haveri and Gadag Talukas 
regarding feasibility of lands for cultivation and probable expenses 
required.· 

(4) General information regarding tractor ploughing and tagai loans 
'for eradication of hariali in Southern Division was supplied to Govern
ment and Tractor Plgughing Companies and a report was made on the 
previous work together with suggestions and remarks. · 

(5) His Excellency the Governor of Bombay visited- (Hatkhamba) 
·and Kumta Farm during his tour to the coastal districts in the month 
of May, 1941. 

(6) Enquiries as usual were received from the public on ·various 
technical questions pertaining to improvements in Agriculture and 
these were promptly attended to. 

Dhar~ar, 9th September 1941. 
(Signed) H. G. BALUCH, 

Deputy Director of Agriculture, · 
Southern Division, Dharwar. 



Production and Supply of Pedigree Seeds and Grafts etc. 

The following statement shows the production and supply of pedigree seed, grafts etc. from the different Agriculttiral 
Farms in the Southern Division during 1940-:41 :-

Namo ol Seed. 

1. Rico 
2. Wh~t 
3. Jowar 
4. -Nnj:!ll 
5. Ornm 
6. Groundnut . • • , 
7. Sugarcnno sots lin Nos.) Canes .• 
s. Cotton 
9. Lumon Soedllngs (In Nos.} 

• 10. Fomogrannte seedlings (In Nos.) 
11. Moso.mbl Grufta (In Nos.) 
12' Gun.vn Seedlings and grn.fts (In 

Nos.) 

13. ltnngo Grafts (In Nos.) 
14. lt:\llnn Lemon Grafts (In Nos.) 
15, Chlckoo 
16' Snntrn grafts (In Nos.) 
17. Fine npplesuckers(ln Nos.) • •• 
18, Grope Fruit nnd Fnmpari Graft.!' 

(In Nos.) 
· HI. Gmpo vine cuttings 

20. Othorfru\tplnnt.s(In Nos.) 
21. l(lsceUnneous seedl.lngs of Slta· 

pbal, Ramphal, 1\ayanclll, 
l'npUyaand Kat'!lOV , 

Dbarwar Fatm. MugadFnrm. Arbhavl Farm. 

Produce Supply Produce Supply J.>ro<lttce Supply 
Lbs. Lbs. Lbs. Lbs. L .... Lbo. 

------ ---.------
i 

18,863 18,863 I 12,632 12,632 
10,588 10,588 

I 3,191 3,191 

I 
2,5U 2,6H 

3$),750 30,750 
6,162 0,162 

I 
841 8U 

.. 2,588 2,583 
1,299 1,299 

918 918 

619 105 ,,. 
480 480 
304 ••• 
160 160 

•• •• .. .. 
64 .. 

Rntun~lrl Fnnn _ ..... 1·-·-
Produce Supply Froduco Supply Proiluco Supply 

Lbo. L,.. Lbs. Lbs. Lhs. Lbo. 

------------·------
18,338 13,138 11,740 11,7·10 

3,060 3,0GO 
650 617 

10,000 10,000 

.. 
62 62 

028 028 000 000 
18 18 

•• •• 
713 713 8,500 8,000 

700 700 

..., ..., 
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Programme of Work for the year 1941-42; 

COTTON BREEDER'SSECTION, DHARWAR FARM. 

A. OOTION. 

(a) KUMFTA. 

1. Trial of selected strains against Kumpta. 

2. Selection in the following crosses :..:... 
(i) K.F.T. 12--2--5 X 1A-14-3 (Dl X Rosea) F4. 
(ii) K.F.T. 12--2--5 X New Jayawant F5. ' 
(ii•) (New Jayawant X B.D.B B.C.1-6 F6) F2. 

1!. Selection in the following back crosses :
(i) K.F.T. 12-2--5 X 1A-14-3 B.C.L. 
(ii) New Jayawant X K.F.T. 12--2--5 B.C.L. 

4. Selection in the following composite crosses:-, 
'(i) (New Jayawant X B.D. 8 B.C. 1-6 F6) X K.F.T. 12-2--5. 
(ii) (Early Jayawant X B.D.8 B.C.1-6 F6) X K.F.T. 12--2--5. 

5. Cotton wilt. 
(i) Behaviour of wilt resistant cotton in the field. 
(ii) Behaviour of the promising individuals, selected from the 

transplanted plants of the above crosses and of certain selections 
made. 

(b) AMERICAN CoTTONS. 

(i) Trial of he promising segregates 9-7-{HH; and 4-4-1-13 
against Gadag 1. 

(ii) Trial of interspecific crosses from Surat. 
(iii) Selections in the following back crosses:-
(G1 X Co. TI) 9-7-6--6- X G. peruvianum) Fl. x 9-7-6-6. 

B. GROUNDNUT. 

(i) Maintaining the promising strains pure. 

C. JOWAR, 

(;} Maintaining the selected strains pure. 

D. GRAM-WILT. 

(i) Testing varieties from different places for wilt resistance in the 
field. · 

(ii) Pot test of strain 18-12 under green house conditions. 

' E. TUR·WILT. 

(i) Preparing wilt compost for a highly inflected wilt plot both at' 
Arbhavi and Dharnar Farm. 
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DHARW AR FARM. 

The following are the experiments to be conducted during the year 
1941-42:-

(1) Cultural Series •• Jowar. 

Do. 

(2) F. Y. M. Series . 

Do. 

(3) Sann green manure series 

Do. do. 

( 4) Wheat varieties. 

• . Cotton. 

• . Jowar. 

. . Cotton. 

•• Cotton, 

.• Wheat •. 

(5) Wheat Spacing Experiment :-12 Inches, 15 inches and 
• 18 inches. 

(6) Wheat interculturing vs. Non-interculturing. 

(7) Cotton Spacing :-18", 24" and 36" apart (to be drilled). 

8. This year the multiplication of se!fed seed of Jowar varieties 
viz. Fulgar White, Fulgar Yellow and Nandyal supplied from the 
'Cotton Breeder, has been undertaken. 

9. The multiplication of selfed seed of Jayawant cotton .. will be 
-continued. 

TOBACCO BREEDING STATION, N1PANI. 

1. SELECTION BREEDING IN LocAL ToBAcco. 

I. Selections prepared for stuily.-The following selections will be 
studied during 1941-42 in seed-section as well as in leaf section :-

(i) Selection numbers-1, 3, 12, 16, 20, 24, 27 '?f l938--39 
origin. 

(ii) Selection numbers-41, 42, 49, 50, 51, 52, 1)6, 57, 60, 61, 62, 
79, 83, 84, 85, 89, 74, 75, 92, 65, 66, 67, 68, 73, 90, 91 of 1939-40 
origin. 

(iii) In addition to these-Local selections No. 1-6 (selected from 
the local population studied at Nipani during 1940-41 will be 
studied. 

II. CigareUe Tobacco.-The following varieties of cigarette tobacco 
will be studied to see their relative perforrnan~e etc.: (1) Harrison 
Special, (2) Bonanza, (3) Gold Dollar, (4) l\Iammoth Gold, (5) Cash 
and (6) White Bureley, · 
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PROGRAMME OF WORK FOR 1941-42. 

Arabhavi Farm. 

1. Research work. 

A. Experiments on Sugar-cane

( i) Varietal trials. 
(ii) Two and three year rotation to Sugar-cane. 
(iii) ;Better rotting of sann. 
(iv) Top-dressing experiments. 
(v) Spacing experiment. · 
(vi) Seed' multiplication and study of promising cane varieties. 

B. Varietal trial of cotton . .,....Strains from cambodia cotton will be 
compared. 

C. Twr Wilt work.-Cultures having incidence of wilt below 40 per 
cent. will be studied. 

D. Selection work in ~ize to be continued. 

E. Shara and Peruvian varieties of maize will be tested against 
. some of the Arabhavi Farm maize selections. 

F. Service. Nursery to be· run as usual. 

H. Compost making. 

M~a.U, Rice Breeding Station. 

A. Rice. 

1. Yield trials of the following:-

(i) Dodagya selections (old lot) : strain Nos. 5-1-1, 6-2-2 and 
6--2-3. 

(ii) Village trials of D.&--2-2 against local Dodagya variety, all 
over Mallad tract. 

(iii) Dodagya selections (New lot): Strain Nos. D.7·9-4; D.106--6, 
D.89--6, D.97-1, ·D.89-7 and D.l37-5 against D.&--2-2. · 

(iv) Early fine rice Strains: Waner 1 and 26--2 against M.161 
and local check. 

(v) Mid-late Fine Rice strains: 3-3, 52-,-1 and 52-2 against M.81 
and local check. . . 

· (vi) Late fine Rice strains: 27~, 44-1, ~7-3 and.47-5 against 
local M.141. 

' (vii) Very late fine rice strains·: 9-1 11-1 11-3 21-1 Sanna 
bhatta 5 and Yelikirsal 4 against local ~nd Indrasal.' ' 

(viii) Antarsal late: A,267 and A.176 against A.200. 
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2. Bylnidization W01'h.-8tudy of F2 and F1 of crosse.g, 

3: The continuance of the seed multiplication work of important 
_varietieB and their maintenance in pure form. · 

KumtaFarm. 

A. Rictt-
(i) Selection work for the Ankola-Karwar zone will be continued. 

(ii) The most promising Muginbeladu strains will be put under 
field trial. . 

(iii) Botanical work on Chintamani and below ghat "Bile-Halaga,. 
varieties will continue. 

( iv) The five promising cultures from crosses will be grown in F • 
generation. . 

(v) Further study of the promising Mysore varieties of paddy. 
(vi) Seed multiplication of the improved strains. 

B. Sugarcane---
( i) Varietal trials. 

0. Mang()-o 
(i) F. Y, Manure vs. common salt on Alphonso variety. 

D. Pine-aJY.Pl.-. 
The same work will be continued . 

. E. IntroilucUon of new crops-
Observations on the crops under study, will bamade, 

F. Farm Nursery. 
Ratnagi'fi Farm. 

1. Seed multiplication of improved rice and Nagali strains .. 

2. Yield trials of Mysore, Madras and Karjat varieties of paddy 
and Nagali strains against Ratnagiri strains. · 

• 3, Village.trials. 

4, Individual fruit tree records. 

o. Early and annual bearing in mango. 

G. Spacing and deBuckering on pine-apple. 

7. Tr~g class in Mango canning and side-grafting. 

8. Trial of Sudan and Napier grass. 

9. Improvement of Varkas lands. 

~0. Nursery. 
>10:1 Bk Q 27--6 
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Moho! Farm. 

1. >:'rial ot Maldandi Strain No. 35--1 (General) and its sub-cultures 
· versU3 local. 

. 2. Trial of strain No. 35--1 and 47-3 by stlident's.method. 

3. Multiplication of pure. seed of strain No. 35--1. 

4. Trial of Dagadi strains on the Farm and in the.Districts. 

BUNDING WoRK. 

The bunding schemes as per details gi..:en will be attended to during 
the year. 

SniKAR SECTION, 

1. Intensified work of Gun Clubs in the area of the group of Gun 
Clubs': 

2. General guidance and supervision and inspecting and meeting 
the requirements of the Gun Club members wherever necessary. 

3. Taking up organisation of new -Gun Clubs wherever needed. 

4. Organisation and guiding the deer campaign work in the affected 
areas in the Dharwar District. 

Programme of work of the District Agricultural Officers and 
Staff under them in S.D. for the year 1941-42. 

1. To take village trials in selected centres of improved or promising 
crops varieti<:~~ in tb.e districts. . 

2. To organise primary stages of seed multiplication Centres for 
:improved farm seeds, suggested for the District. 

3. To supervise and guide the working of Taluka Demonstration 
Centres and to take steps to establish new Taluka Demonstration 
Centres in each Taluka or Petha. The Field Kamgars in charge of 
T. D. Centres are to tour 2 days in a week for getting in full contact with 
cultivators round about. · 

4. To take the· fullest possible use of Taluka Demonstration Centres 
for demonstration purposes at suitabl~ times throughout the year, 
within a radius of five miles of such centres. 

" 5. The fullest ~o-?pe~ation and .~~i~tance in the working of the 
Model Seed MultiplicatiOn Scheme 10 1ts later stages, is to be given 

to Revenue and Rural Development Departlnent Officers. 

6. · To organise " Official Days " and." Farmers' Weeks " at Taluka 
Demonstration Centres and at District improved seed trial and 
"TJlultiplicatio~ Centres. 
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7. To suggest suitable C~ntres and give necessary help for agricul
tural shows and demonstrations for propaganda purpose to the Revenue 
and Rural Development Stafi. . . . 

8. To attend all meetings of Rural Development Activities for 
discusSing the programme of work in the District, and quarterly 
progress of work done in the district. . 

9. Inspection of Cotton Check Stations and Taluka Demonstration 
Centres. · 

· · 10. To attend public enquiries regarding technical matters like 
Land Development, Fruit Cultivation, control and remedial measures 
.against plant pests and diseases, etc. • 

11. To give technical advice on minor irrigation projects, cultiva
tion of Government Waste Lands and working of Better Farming 
.Societies, etc. · · 

12. Other work as per instructions will be attended to. 

])harwar, 9th-September 1941. 
H. G. BALUCH, 

De11uty Director of Agriculture, 
Southern Division, Dharwar. 
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APPENDIX B. 

SUMMARY OF WORK DONE UNDER THE DEPUTY DIRECTOR OF 
AGRICULTURE, NORTHERN DIVISION, FOR THE YEAR 1940-41. 

I-STAFF AND ADMINISTRATION. 

Rao Bahadur S. S. Salimath held charge of the post of the Deputy 
Director of Agriculture, Northern Division, throughout the year. 

With the de-amalga';uation of the Rural Develo..,ment Department, 
major part of the District Agricultural work was restored to the 
Agricultural Department and with it some staff also, on 1st January 
1941. This District staff consists of the Cotton Superintendent and 
his Assistants en~aged in special cotton work, one Agricultural Officer 
and two Assistants for general agricultural work other than Cotton for 
each District, one Bunding Officer and two Shikar Assistants. Rao 
Saheb G. P. Pathakwent on leave on average pay for 28 days followed 
by leave on half average pay for 1 month 14 days preparatory to retire· 
ment from 3rd January 1941 and 1\lr. J. G. Naik was appointed as Cotton 
Superintendent in his place. Recently in llfay 1941, 'one additional 
post of the Deputy Director of Agriculture for the Central Division waa 
created by t e Bombay Government and Nasik and Khandesh District~ 
from the Northern Division along with some other Districts from the· 
Southern Division formed the Central Division with Poona. as head
quarters. -The Northern Division as it now stands comprises all the four 
Districts of Gujarat, Thana, Kolaba and Bombay Suburban District& 
and the Deputy Director of Agriculture is required to attend to both 
research and propaganda work as he did before the amalgamation of 
the Agricultural and Co-operative Departments. 

II-SEASON. 

The agricultural seawn for 1940-41 opened with bright prospects all 
over the Northern Division. The rainfall in J nne was good in all Districts 
and kharif sowings were done satisfactorily and in time. Rains irl 
July and August were rather scanty in Ahmedabad, fair in Kaira, good 
in Broach and heavy in Surat, Thana, Kolaba and Bombay Suburban 
Districts. In Sept~mbe~, . the rains continued to be scanty in 
Ahmedabad and Karra Districts and almost all kharif crops except Bajri 
su~ered. In Broach Distr!ct,. the rains were moderate and the crops. 
thr1ved well. In Surat D1stnct, they were heavy with a record fall 
of 12 inches in one day (on 28th) and the crop suffered from excess of 
moisture. In Thana and Kolaba Districts, September rains were below 
no.rmal an~ the growth of th~ paddy crop was slightly checked_ October 
rams contmued to be poor m Ahmedabad and Kaira Districts and the 
cultivators ~eap_ed poor harvests of most of the kharif crops. In Broach 
and Surat DIStn~ts, there was a good break during the first fortnight which 
w~s verY: benefie1al to khartf crops but there was a heavy rainfall of about 
5 mches m one day (on 17th) accompanied by cyclonic wind which caused 
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considerable lodging of crops. This cyclonic wind was very severe 
3/ong the coast in Thana District and caused lodging of fruit trees 3nd 
~he garden crops resulting in heavy losses. There were untimely rains 
m the latter half of November in Broach and Surat Districts which caused 
c?nt~uous wet _conditions detrimental to the successful and timely 
npenmg of kharif crops. The kharif season, on the whole, was too dry 
in Ahmedabad and Kaira Districts 3nd too wet in Broach and Surat 
Districts of Gujarat. It was good in Thana, Kolaba and Bombay 
Sub~ban Districts but there was much damage due to the cyclone, 
particularly along the coast. The rabi season was fair in Ahmedabad 
and good in Broach District. The other Districts do )lOt @:OW rabi 
crops on a large S(lltle. . • • • 

Effects of season on different crops.-KHARIF JOWAR · in Surat 
District suffered from excess of moisture alld was !at~ to ·mature. The 
ear-heads were small alld the yield was 60 to 70 per. cent. Iiofmal. In 
Ahmedabad District, the crop suffered from Wa)lt of rains alld did llOt 
jlroduce grain ill mally places. The qualltity of fodder, however; 
was normal. ):IAJRI thrived Pretty well alld -gave 70 to 80 per cent. 
normal yield. :{!,ICE in 'Chana, Kolaba and Bombay Suburban Districts, 
was transplante~ •in time alld thrived well. The cyclone ·accompanied 
.by heavy rains caused lodging resulting in considerable loss particularly 
a.J_ong the coast. The yields rallged from 60 to 90 per cent. normal. 
In llOrthern· parts of Gujarat where rice is grown as rain-fed crop, the 
rains were not sufficient. The crop sown did )lOt make ally go.od growth 
and gave very poor yields ranging from 20 to 30 per cent. normal. 
INFERIOR MILLETS AND PULSES which are grown on a fairly 
large scale in Kaira District suffered from want of rains during their 
growing period and gave poor yields ranging from 20 to 40 per cent. 
normal. In Panch Mahala they did better and gave yields ranging from 
60 to 90 per cent. normal. GROUND NUT thrived fairly well in Panch 
Mahala and gave 80 per cent. normal yield whereas in Kaira and 
Ahmedabad Districts it suffered from want of rains and gave only 50 
_per cent., normal yield. COTTON in Surat and Broach tracts, suffered 
from excess of moisture especially in low lying areas. The season was 
late and ·the -yields were below normal ranging from 60 to 80 per cent. 
normal. The ginning outturn and fibre quality were also affected. In 
Ahmedabad District, the cotton crop suffered very much in the northern 
parts due to scanty rainfall, matured early and gave very poor yields 
ranging from 20 to 50 per cent. normal. The ginning outturn and 
quality of cotton were also poor. The nrices realised for cotton were. 
good during the year. MAIZE in Brosch-Panch Mabals Districts, thrived 
well and gave normal yield. TOBACCO in Kaira District, suffered 
from want of rains and gave poor yields ranging from 40 to 60 per cent: 
noma!. RABI JOWAR AND WHEAT thrived well and gave yields 
ranging from 60 to 80 per cent. normal in Broach-Panch :Mahals and 
Ahmedabad Districts. 

GARDEN CROPS are grown extensively in 1Jarts of Thana and Surat 
Districts, specially along tbe coast. The cyclone Oll 16th October 
.accompanied by heavy rains damaged the fruit gardens to a considerable 
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extent with great loss to the owners. Bearing of graft mangoes was poor 
dming the year. Sugarcane, chiefly grown in Sm:at District, ~e~ed 
much from heavy and continuous ra~ and t.h~ 9-uality ~f gul was infe_nor. 
The growth of grass was fairly good m the Dmmon and 1t was of cons1der-, 
able help to the cultivators. · 

. m-RESEARCl[ WoRK. 

(1) Cotton&eetli'll!l atSurat.-The chief object ofthis wo~k is to produce 
an improved type of cotton possessing the yield and ginnmg percentage 
of selection 1-AL.B. and the fibre qualities of 1027 AL.F. . 

Comparative tem cif imprfYIJeil types.-Four types of c~tton, ~-· ~0'27 
AL.F., Seg. 8--1, Sel. 1-AL.B. and S-9-1-4 were grownm 8 replications. 
The average performance of five years' comparative trials of 1027 Al:-.F., 
Seg. 8--1, and Selection 1-AL.B. on Snrat Farm shows that for lint pe~d, · 
Seg. 8--1 is 19 per cent. higher than 1027 A.L.F. (on account of Ito 
higher yield of seed-cotton andhigherginningpercentage), but 9 per cent. 
lower than 1-AL.B. For fibre length, Seg. 8--1 is very nearly equal to 
Hr2'1 AL.F. and distinctly superior to 1-AL.B. On an average, Seg. 8-1 

· i; wlned Rs. 15 more than 1-AL.B., but Rs. 10 less . than 10"27 AL.F. 
'\\ith 19 per cent. more lint, Seg. 8--1 is estimated to -gi'l'"e 10 per cent. 
more monetary return to the culti'l'"ators than 1027 AL.F. Moreo>er, 
Seg. 8-1 is found to be highly wilt-resistant under field conditions 
'iiiiereaa 102! AL.F. and 1-AL.B. are very susceptible. The a'l'"e~ge 
resn1is of tnals of these strains at five Centres in South Gujarat dunng 
the year under report confirm those obtained on the Surat 'Farm. These 
rortons have been sent for mill tests and the results are awaited.. 
Ammgements ha'l'"e also been made to grow 8-1 cotton during the curre.nt 
seasun on an area of 70 acres in the District with a new to judge 1ts 

Jl<:riotmance on a large scale. The type S-9--1-4 is under comrarati,·e 
t=l s:nce tto years. It is earlier than 1027 A.L.F. by about two weeks.. 
!or seed~onyicld,itiseqnalto 1027 A.L.F., but its ginningpercent&ge 
~ only slightly (1 to 2 per cent.) higher. It is as good as 10"27 A.LJ:'· 
m fibre ~<>th and feel bnt has somewhat lower fibre maturity. It I& 

•aln£d on" par" with 1027 AL.F. Work in other selections and cros:es 
.....-.... rontinllfrl and some segregates of 8-1 x 1027 A.L.F. are found 
spe.:ially promising_ 

Prv!i'.Ldion of sdfed swl for furtlzer multiplication.-350 lbs. sehd 
~of Hr27 A.L.Y. and 88lbs. of Seg. 8-I was produced during the year. 

ltt'l!npet:{f.e Hybridizati<m in Cott<>t1.-This re;earch was ori0.nr lly 
s-can<d by the Bombay De}lart!itent of Agriculture at Surat fu 1932 
~-hoc been snhs.qnentiy ~ced by the grants from the funds of t!'e 
Indian ~I Cotton <:ommrr~ee. 'Ihe ainl is to tlplore the possibil•t!es 
of~ the supen?~ quality of American or Egyptian cottoLs mth 
the haciin<S;, adaptabiltty and disease resistance of Indian cottons
T~ two ~?f cotton are, howe.-er, widely dillerent in their relati_on· 
ship. ':100 ~tic cottons have 13 pairs of chromosomes (diploids) 
andthe.!mmamhan26(tetraploids). It is difficult to crossthemsnd 
the ~ hybr'.ds, if obtain~ are _self-sterile. Fertility has, ltowe>er, 
been indUCEd by back~ to higher chromosomes parentil and the~e 
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are now 56 first back-crosses on hand, of which 47 are more or less fertile. 
The progenies of these fertile back-crosses are being studied and some of 
the selections show better combination of characters than the .American 
· arents, which are by themselves ill-adapted to Surat conditions. The 
first generation sterile hybrids, on treatment with colchicine, became 
nartially fertile. Their. progeny proved to be slow growing and late. 
Pure types and the varietal crosses of Asiatic diploid species treated 
with colchicine, proved to be self-sterile. They were found to be female 
fertile on crossing with cultivated New World cottons as pollen parent. 
A large population of hybrids between cultivated American cottons 
(tetraploids) and the artificially created Asiatic tetraploids (used as male 
parents) was raised. They grew very vigorously but proved to be self
sterile. However, on back-crossing to cultivated American types, 
stray setting of bolls has occurred. Cytological examinations of the first 
generation hybrids between American and Asiatic cottons has shown 
that excepting three cases, all have 39 (26 + 13) chromosomes and that. 
sterility is due.to a set of 13 chromosomes remaining un-paired resulting 
in the formation of ·uiJ.balanced germ ·cells. 14 fertile first back-crosses 
examined, have 1)2. chromosomes, and the detailed study of chromosome 
pairing in them explains, in general, the variation in fertility observed 
and the stable or' unstable forms that can be. had in their progeny. 
Cytological examination of the plants treated with colchicine slrowed 
that the number of chromosomes were doubled. By such doubling, 
chromosomes ,Pairing became more regular in the above sterile hybrids, 
resulting in partial fertility. · · 

(2) OoUon Breeding work at Broack.-The research work on the 
improvement of Broach cotton is entirely financed by the Indian Central 
Cotton Committee since 1932. The main object is to evolve by 
hybridization and selection from the local cotton, a highly wilt-resistant 
(free from mortality and partial wilt), high ginning (40 per cent.), high 
spinning (30'S) and good yielding strain of cotton to replace the highly 
wilt susceptible, low sninning (15'S) but high ginning (40 per cent.) 
Broach Local Cotton (commercially known as Kanvi) grown in an area 
of about 8 lac acres in the Nerbudda-Mahi zone. · · 

Grosses. As a result of large scale hybridization of the highly wilt· 
resistant (free from mortality and partial wilt), high spinning (40'S) 
but low ginning (33 per cent.) strain B.D. 8 with several high ginning types 
lacking in resistance to wilt and high spinning qualities, many segregates 
with the required combination were isolated in 1936-37, some of which are 
under varietal trials on the Farm since 1937-,38. During the year under 
report, 7 segregates, viz., 2 from the straight cross (B.D. 8 X G.A. 26) 
F-10, 4 from the back-cross {(B.D. 8 X G.A. 26) X B.D. 8} F-8 and 
1 from the back-cross {B.D. 8 X (B.D. 8 X S-12-1)} F-6along with.the 
checks B.D .. 8 and Broach Local, were under replication trials. 
Segregates 76-1, 76-12, 1-2, 1-6 and 5-18 are under continuous 
replication tests since 1937-,38; while Segregates 7-29 and 3-1 are under 
trial since 1939-40 only. Their average performance from the season 
of their first ~al uptill now indicate that these segregates especially 
76-1, 1-2 j!.nd 1-6 are nearly as good as local in their yield and almost 
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as good as B.D. 8 in their quality and resistance to wilt. In addition 
to these segre"ates under replication trials, 15 other segregates 
possessing fairly good combination of gi~n~ out~urn, fibre !ength and 
high resistance to wilt, have also been mamtamed m several smgle plant 
progenies. . 

Village Trials.-The promising segregates 7&--1, 1-2 and 1-6 along WJth 
checks B.D. 8 and Broach Local, were tried for the first time this season 
at four representative centtes (three in black soil and one in gorat soil) 
to determine their suitability in the Broach District. 

The season was highly abnormal. Heavy rains accompanied by storms 
in the third week of October and untimely showers in November caused 
widespread lodging of plants and shedding of flower buds. The Broac~ · 
Local out-yielded both B.D. 8 and the segregates, the order of merit 
for the latter beingl-6, 1-2, B.D. Sand 7&--1. These segregates, however, 
have maintained their high ginning outturn in the District. The ginning 
outturn of segregates 1-2 and 1-6 was even slightly higher than that of 
the Local. They have also shown very high resistance to wilt. Four 
full pressed bales--one of each of the Segregates l-2 and 1-6, and of B.D. 8 
and Broach Local-were sent to the Century Spinning and Manufacturing 
Co., Ltd., Bombay, for mill tests. The segregates and B.D. 8 have been 
found suitable for 30's with 8 to 15 lbs. more strength than required, 
while the Broach Local spun only 20's with 2 lbs. less strength than 
required. Arrangements have been made to grow segregates 1-2 and 1-6 
on a larger scale in the District during the coming season with a view to 
judge their performance on a commercial scale. 

Seed Multiplication.-118 lbs. selfed and 89 lbs. open fertilized seed 
of B.D. 8 cotton was produced which was supplied to the Broach B.D. 8 
Seed Distribution Scheme for further multiplication in the District . 
. (3) Cotton Breding work at Viramgam.-The Cotton Breeding work at 
Viramgam is partly financed by the Indian Central Cotton Committee, 
Bombay, since 1937. The object is to improve the Dholleras Wagad 
Cotton, (a) for yield and quality and (b) for earliness to escaoe frost. 
The sanctioned period of five years will be over on 30th April1942. The 
stage of the work has now reached four years, of which three years were 
unusually dry. There is much promising material still under selection 
and an extension of five years is, therefore, asked for to attain the object 
of the Scheme. Exoerience has shown tuat tl.e results of the scientific 
botanical research work at Viramgam are not applicable to the important 
Dholka tract, where the rainfall is more regular and assured and where 
also the soil is different. The establishment of a small sub-station at 
Dholka is ~ssential for this tract and it is proposed in the extension. The 
s~son durmg ~he year m:der report was extremely dry, the total rainfall 
bemg only 11 mches agamst the average of 22 inches . 

. T~e bolls prematurely ripened in December and the yield and the 
gmmng percentage were poor as . in 1936-37. The qu&lity was 
unprecedently low. 
e-.~Variety.Trials.-The thre_e old varieties, viz., Local, Wagad 8 and 
Seg. 4-1 With two new ones, V1z., S-89andH.S.B.1 were tried in 8 random 
replications in one series. In the second series the promising selections 
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' 115, 126, 89 and Wagad 8 were compared on a smaller scale. S-89 which 
~as _found s~peri?r in yield to Wagad 8 under irrigation is found to be 
Significantly mfenor even to Local Wagad. In spinning value also S-89 
and H. S. B. 1 have dropped down very much, while Wagad 8 and Local 
Waga~ ha ':e ~early maintained it. Seg. 4-1 has enormously dropped 
down m spmnmg value. It has, however, maintained its high ginning 
perce~tage of ~t. S-305 is practically the best among the straight 
select10ns. -It IS proposed to try these in Dholka tract which 
has assm;ed an~ higher rainfall. S-305 will be tried next year in 
comparative vanety tests along with H. S. B. 1. Work in other selections 
and crosses was continued and some segregates specially from B. C. 
W. 8 X 22-3-1-3 F2 are found promising. Crosses of Wagad types with 
Russian, Persian and early Herbaceums were ·also under study. 
Two segregates are found promising. 

(4) Examinatt{Jn of Cotton Samples by tlu; Technological Assistant.
The Cotton Technological Assistant maintained from the funds of the 
Indian Central Cotton Committee continued to eX&mine the samples of 
cotton received from the Cotton Breeders, Surat, Broach, Viramgam 
and Jalgaon. The services of the Technological Assistant for GuJarat 
have been extended for five years from 1st April 1940 .. The Indian 
Central Cotton Committee has also provided a temporary' Junior Tester 
for 4 month~ during the cotton season every year to as~ist the Technolo
gical Assistant. The work done by this Section during the year is sum
marised below :-

(a) Preli~inary Fibre Tests.-During the year under review, 1875 
samples of lint were tested by hand in this way (160 at Surat, 545 at 
Broach, 710 at Viramgam and 460 at Jalgaon) and the Cotton Breeders 
were enabled to select their material for the next year's sowing. 
(b) Laboratory Fibre Tests-During the year 198 samples were received 
for detailed laboratory tests. Out of these samples, alll98 were tested 
for Ball's Sorter length, 165 for fibre weight and 78 for maturity. In 
addition to these, 106 samples for Ball's Sorter length, 30 for fibre 
weight and 30 for maturity were tested in connection with the research 
work on hand. (c) Research Work-A study of the fibre properties 
of lint from wilt-free and wilt-affected plots was undertaken during the 
year at the suggestion of the Deputy Director of Agriculture, N. D., 
Sura.t. For the last three years it has been observed that the Broach se-

-gregates give lower ginning percentage whej~ grown in wilt-infected plots 
than in wilt-free plots. The seed weight was observed to be higher in 

·case of the produce from the wilt-free plots. The higher ginning 
Jlercentage associated with higher seed weight seems rather unusual. 
To find. out if any fibre property of the produce was responsible for 
this difference in ginning, 15 samples from the wilt-free and wilt
infected plots were tested. Fibre length, fibre weight and maturity 
ratio were determined for these 30 aamples and irregularity percentage, 
standard hair weight and weight of lint per seed were also calculated. 
JJ'rom these values it may be inferred that the produce from wilt-
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lower. The fibre length is also slightly lower in samples from wilt
infected plots.. It is a point for consideration whether it is wilt or soil 
variability that is responsible for these differences and it is proposed 
to plan a field experiment to decide it . 
. (5) Tobacco Breeding at N adiad.-Bidee Tobacco-In yield-trials 

under replications, K-49 and K-24 gave 8 per cent. more yield than local.. 
In respect of spangle development and smoking strength, K-49 surpasses 
the other two. In consequence of its strong smoking quality and suit
ability to dry conditions, the-demand for K-49 is increasing. Selection 
work in SaiJpuriu variety was in its second year. 96 selections, out of 
279 originally selfed plants, were studied for 11 characters with and 
without nipping. Strain difference' are perceptible. Further selections 
are being restricted to only the higher yielding types. Nipani tobacco 
was found to be milder than K-49 and appreciably sweeter too as before. 
Cigarette Tobacco-In the study of virginian variet.ies, Harrison Special 
continues to be broadest and longest leaf variety giving the highest yield. 
Gold Dollar, Bonaza, Cash and Hukory Prior stand next. Cash was the 
tallest and Gold .Dollar was the latest this year. Adcock was found to 
be the dwarfest, earliest and has the smallest leaf length and breadth. 
Studies in the comnarative economics of Bidee and Cigarette Tobacco
The average figures for three years show a loss of Rs. 59-10-4 per acre in 
the production of Bidee tobacco and Rs. 140-1-8 in that of Cigarette 
tobacco. The cost of irrigation is heavy and .irrigation water being 
saline (114 parts in 100000) the quality of cigarette tobacco is inferior. 
Seed Multiplication-24 lbs. K-49 and 1! lbs. G-6, seed was produced 
on Nadiad Farm for further multiplication in the district. . 

(6) Bajri Breeding at Nadiad.-8 Selections were trield along with 
Local and 207 in 10 replications by Latin Square method. 4 selections 
gave higher yield of grain and straw than Local. Selections from 207-10 
have topped the list this year. Seed Multiplication-151 lbs. se!fed 
seed was produced in autumn and 1919 lbs. open pollinated seed was 
raised in summer 1941. 

(7) Castor breeding at Nadiad.-26 selections in S-20 and 7 selections 
in S-5-35 were studied in detail for the important characters. Both 
the types are fixed and no further selection >eems to be necessary. 
Secondary selection for sha_pe and size of the spike have r.ot produc~d 
an.y results. One culture m S-20 (34) raised from a se!fed head was 
found to be early to mature. Its behaviour will be further studied. 
Seed Multiplication-3 lbs. se!fed rred and 327 lLs. opef?pollinated 
seed of S-20, and 2 lb~. selfed seed and 291 lbs. open-pollinated seed of 
~-5 was _Pro_duced durmg the year under report for further multiplication 
m the dJStrwt. 

(8) 111aize b~·eedinf! work at Dohad.-Different methods of selfing were 
compared ag~m durmg the year and Arbha vi method was found to be the 
best. Selectrons-There were_ in all 140 lines-52 from plants selfed in 
193~-39, 37 _from those seifed m 1939-40, 29 from fresh selections, 4 from 
Afncan wh1te-seeded and 18 from the local Sameri variety. The ran. e 
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of vnriatirn for fiv.e economic characters was_ studied and 426 selfed 
P!>'"-t.s ~av~ been selected for further study during the next season. Seed 
liultiplicat!On-A plot of I acre and 12! gunthas was grown with mass 
selected se· d !rom th~ last year's seed multiplication plot. The yield 
per acre obtamed durmg the year was 2,361 lbs. which is the highest 
re.corded on the Farm. 

(9) Research and experimental work other than cotton breerling on Surat 
far~.-Cotton and Jowar Green 1\funuring Experiments were running 
therr seventh year. The average results of 6 years indicate that Dhaincha 
Green 1\funuring alone is more economical than all other treat:ments. 
In the new manurial experinient with difl'erent dozes of Sulphate 
of Ammonia with and without green manure Sulphate of Ammonia 
(20 ll:Js. N) + Dhaincha gave significantly higher yields than other treat
~ents. In Spacing Experiment cotton dibbled an.d drilled 6' X 2' gave 
higher yields than 3' X 1' Control. With a view to combine all green 
manure treatments in one experinlent and to maintain thereby the in
creased yield of both cotton and JoWar crops, the following experinient is 
laid out during the year nnder review (i) Control5 cart-loads Farm Yard 
Manure per acre once in 4 years to cotton rotated by Jowar without any 
manure. (ii) Jowar with Dha.incha green manure followed by cotton 
with Dhaincha ,green manure strips. (iii) Dhaincha green manure 
fallow in the first year followed by cotton without any manure in the 
second year, JOWar with Dhaincha green manure in the third year, cotton 
with Dhaincha green manure strips in. the fourth year, Jowar with 
Dha.incha green manure in the fifth year and cotton with Dhaincha green 
manure strips in the sixth year. This is the first year of the experinient · 
and there being no crop in the case of fallow treatment there are no com
parisons to be made. Seed Multiplication-The quantities of seed of 
improved crops multiplied in Surat Farm were 1027 A. L. F. Cotton 
21,964lbs., Budh Perio Jowar No. 53, ll,982lbs. and Dha.incha 1,042lbs. 

(10) Research anrl experimental worlc other than maize breeding on Dokad 
farm.-Five varieties of wheat, viz., Pusa 4, Pusa 52, Pusa 165, Bansipalli 
808 and Wajia. (Local) were compared in randomised plots replicated 
5 times. The e:>:perinlent was not significant. 7 varieties of Groundnut 
were compared in randomised plots replicated 7 times. The Spanish 
Peanut variety of Groundnut is the earliest and gives also good yield. 
Sann Green 1\funuring between Maize rows 3' apart followed by Wheat 
v fs the local method of growing 1\faize 2' apart followed by Wheat and 

. 1\faize with Tu:r as a row crop v /s Maize followed by Gram (local practice) 
were thff new experiments conducted during the year and the results are 
not conclusive. Among some feeler e:>..-perinients conducted on Dohad 
Farm, Jarila cotton as a dry crop deserves special mention. The yield 
was 858 lbs. per acre. Seed-rate e:>..-periments on wheat and gram, 
both as dry and irrigated crops, have given an indication that 60 lbs. 
seed-rate is better than either 40 or 80 lbs. in both the crops. Multipli
cation of Pusa 4 Wheat seed-In all3,169lbs. pure Pusa 4 wheat seed 
was raised on Dohad Farm for further multiplication and distribution in 
the district, 
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(ll) Research and experimental work othe;r than cotton breeil·ing on 
Viramgamfarm.-4 types of Jo:w"'r. v1z., _G. 8-2, G. 10-2,_ G. 11-4, an~ 
W. 3-4 were tested in random replicatwns With local Chhasat10 and "£!ta vali 
.as checks. The season was very dry and the yields of both gram and 
fodder were poor. As G._10-2 i_s an early variet:y: '.'nd as it _is ~ore profit
able it is decided to try 1t aga~nst local Utavali m the d.istnct. Addi
tional selections made in Jowar will be tried along with G. 10-2 and the 
two locals. 

IV. RuRAL DEVELOPMENT WoRK. 

(1) Multipl-ication and Distribution of improved seeds other than Cotton.
Schemes based on the model prepared by the Director of Agricultm;e, 
B. P., Poona, were prepared and submitted to the Collectors and Charr
men of District Rural Development Boards after studying the require
ments of diflerent districts. Organisation of Taluka Seed Centres to 
multiply the farm pedigree seed by the Agricultural Officers in the first 
stage in the district and its multiplication and distribution through the 
Village Officers in later stage are the most important features of these 
Schemes. The Deputy Director of Agriculture attended all the meetings 
of the Officers and District Rural Development Boards when these 
Schemes were placed for discussion. He explained the details of various 
schemes in these meetings and got them sanctioned by the Boards. The 
Agricultural Officers were at the same time asked to follow up the schemes 
and to organise the Taluka Seed Centres with a result that considerable 
progress could be achieved during the very first year. Taluka Seed 
Centres, for BaJri No. 207 in Ahmedabad and KairaDistricts, for Tobacco 
K-49 in Kaira District, for Budh Perio Jowar Nq. 53 in Surat District 
and for improved strains of paddy in Thana, Ko!aba and Bombay 
Su~u~ban Districts,_ have already been organised and the crops sown are 
tbr1vmg well. Bes1des these regular schemes, the District Staff made 
arrangements as usual with the local seed-growers for storage and dis
tribution of the following quantities of pure improved seed in the Division 
during the year :-

BaJri No. 207, ll,885lbs., Wheat Pusa 52, 18,100 lbs., Wheat Pusa 4, 
800 lbs., Wheat No. 808, 3,000 lbs., Wheat No. 224, 21,160 lbs., . 
.Jowar No. 8, 14,264 lbs., Paddy K-184, K-42, K-540 and Z-149, 
97,000. lbs., Tobacco K-49, 3,600 lbs., Castor S-20, 2,545 Ibs., Maize
Samen 5, 730 lbs., Groundnut-Spanish Peanut, 4,113 lbs., and Gram- . 
.Selected, 6,290 lbs. · 

(2) Mult_iplioation and_ Distribution of Cotton Seed.-The schemes 
financed JOmtly by the Ind~an Central Cotton Committee and Government 
of Bombay have .continued to operate and are summarised below:
(a) Multiplication and Distribution of 1027 A. L. F. Cotton Seed in Surat 
aTea-The Departm~nt. co'!-trolled 20,640 acres of pure 1027 A. L. F. 
cotton for. seed mult1plicatwn which included 1,094 acres grown with 
Farm Ped1gree seed. In all 23,68,355 lbs. seed was distributed during 
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the year under review (16,74,755 lbs. in the British area. andl 
6,93,600 lbs. in Ra]pipla State). The area. under 1027 A.L.F. in the
British tract lying south of Narbudda was one lac of acres which was 
a_pproxima~ely_ eq~l to that of the last year (1939-40). (b) Multiplica
tion and D1str1but10n of B.D .8 Cotton Seed in Broach District-The
Agricultural Department controlled 4,156 acres for seed multiplication 
which included 1,124 acres grown with Pedigree seed from the Govern
ment Farm, Broach. In all 1,69,380 lbs. of seed was distributed from 
12 depots and an area of 9, 728 acres was covered during the year under 
review against 30,951 acres during the previous year. The fall in the area 

· was due to the low premium realised for B.D. 8 Cotton in the previous. 
, year. 

(3) Grading ami AGMARKING 1027 A.L.F. in Surat area.-A scheme 
1 

for the marketing of pure 1027 A.L.F. cotton in the Surat District under
the Agricultural Marketing (Grading and l'da.rking) Act, 1937, sanctioned 
hy the Indian Central Cotton Committee was worked during the year. 
15 Kamgars trained on Surat Farm were entrusted with field inspection 
work in various Centres. The cotton Superintendent and his Assistants. 
checked the work of these Kamgars. The total area inspected was 
38,631 acres of which an area of 20,410 acres was certified. 

The members of the Athwa Group and Nana Varachha Society in Surat 
area and the members of llinsot Co-operative Cotton Sale Society in 
Ankleshwar area grew 1027 A.L.F. cotton purer than others. After 
field inspection, the staff under the scheme worked at the ginning and 
pressing centres for inspection of the arrivals of certified seed-{lotton, 
supervision of its separate ginning and pressing and its AGMARKING 
for sale. The scheme was worked in the whole of the Surat protected area 
lying south of the river Narbudda \from 8 centres. During the year 
under review, Broach quotations and the premium of Surat Local over
Broach were high. The buyers were unwilling to give due additionaL 
premium for the AGMARKED bales and the cultivators of pure 1027 
A.L.F. cotton were greatly disappointed. 

(4) Control of Sekcl!ion 1-A Cotton in Surat area.-The Indian Central 
Cotton Committee sanctioned a scheme in the year 1939 but it came 
into operation in 1940. The object of the scheme was two-fold, firstly 
to confine the growth of 1-A cotton to Olpad Taluka where it was grown 
on a large scale and secondly, to check the cultivation of this inferior 
cotton in the rest of the Surat area. To achieve the first object in 
view the Cotton Transport Act of 1923 was amended and a separate 
area was created for this Taluka. The import of seed cotton and 
cotton seed from Olpad into the other protected areas of Surat wao 
altogether stopped by establishing 10 Road Check Stations. The lint 
was allowed to enter Surat area under licenses for full pressing as the 
Olpad Societies had no Press in the Olpad area. These full pressed 
bales were marked and sold as OLPAD and the work of pressing and 
marking was supervised by an Agricultural Officer provided under 
the scheme. To achieve the second object in view, it was tho~ght. 
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necessary first to survey the spread of Selection 1-A cotton in the 
Surat and South Surat areas. Eight special Kamgars were employed 

· for this work and they worked under the supervision of the Cotton 
Superintendent. In all 202 villages were visited out of the total 4~7 
in the 5 talukas situated in Surat and South Surat areas. Only m 
Chorashi Taluka the cultivators were found to grow 1027 A.L.F. cotton 
more or less pure. In the remaining talukas, the inferior variety 
(Selection 1-A cotton) was found in all the villages visited, the Pe;'
centage of the area under Sel~ction 1-A varying _from 30 to 100 m 
different villages. On inspection of the· fields 1t was observed. th_at 
Selection 1-A contained a mixture of 1027 A.L.F. and other vaneties· 
indicating the trend of the cultivators to grow mainly 1-A cotton 
mixed with 1027 A.L.F. in different proportions. The right step to 
control 1-A cotton wonld be to introduce 8-1 cotton which is nearly 
equal to 1-A in yield and ginning and to 1027 A.L.F. in the quality of 
lint and this step is under consideration . 

. . (5) Administration of Cotton Crmtrol Act.-The cultivation of inferior 
Goghari cotton is prohibited by this Act which is in force since 1935-36 
and due to this Act its cultivation has been practically eliminated from 
Surat Protected areas. There were a few individual farmers, however, 
who grew it In Ankleshwar Taluka and the fields of three farmers have 
been traced and permission has been obtained to prosecute them. 

(6) Propagarula for Manure.-A good deal of propaganda for 
·Groundnut Cake was made and demonstrations have been planned for 
the next season. 546,380 lbs. of Groundnut Cake was used during the 
year to the knowledge of the District Staff .. Dhaincha as Green manure 
,between cotton rows has been found remunerative on Surat Farm. A 
,good deal of propaganda was done for this in Surat district and. 
Village Trials have been planned for the next season. Sann Green 
Manuring is becoming very popular in Broach-Panchmahals and 
Ahmedabad _Di~tricts. In all 37,480 lbs. of Sann seed is reported to 
have been distributed for green manuring in the Division. 

(7) Bunding against surface Erosion.-This work has been undertaken 
in the Northern Division very recently and the progress during the 
past two years has been fairly good. 400 cultivator-students were 
trained in scie';'tific methods of bunding by holding 8 training classes 
at representatives centres in the Districts of Broach-Panchmahals 
and Ahmedaba~. A good deal of propaganda has also been done in 
a n~ber of villages. The actual area bunded is 2,500 acres (2,000 
acres m P~nchrnahals, 400 in Kaira and 100 acres in Ahmedabad). 
:rhe Bunding Staff needs strengthening as demand for this work has 
mcreased. 

(8) Shikar u;ork.-During the year under review, 4 more Gun Clubs 
were started m Borsad T<\luka making a total of 10 in Kaira District; 
These clu~s together killed 1,338 "roz" from December 1940 to April 

·· 1941. This work has been appreciated by the cultivators and the 
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C?ll~ctor was .kind ~ough to gi~e a grant of Rs. 864 to 8 Gun Clubs. 
Surulax work ts also 1:11 progress m Kolaba District. There are 3 Gun 
Clubs and these have killed 188 wild animals in all. · 

(~) !J~oile! Agricultural Project for exteMion of improvements in the 
t:uU.vation of <Yfops at Rayam in Surat District.-A scheme estimated to 
·cost Rs. 10,610 was sanctioned by the Imperial Council of Agricultural 
Research, the Indian Central Cotton Committee and the Bombay 
Goverrunent during the year. A definite programme has been drawn 
a11d the work has been started. This scheme includes 15 holdings and 
~tends over an. area of 290 acres. The important items of improve
ments to be mtroduced are--(i) Land Development, (ii) Compost 
making, (iii) Dhaincha green manuring, (iv) Improved methods of 
tillage, (v) Improved varieties of crops like 1027 A.L.F. cotton, Budh 
Perio Jowar No. 53, K-184 Paddy and 224 Wheat, (m) Control of pests 
and diseases by uprooting cotton stalks with Plant Pullers against 
Boll-worms and by dusting Jowar seed with Sulphur against Smut, 
(mi) Co-operative sale of produce through Patidar Ginning Factory 
at Bardoli. A similax &cheme for Mirakhedi in Panchmahals District 
at an estimated cost of Rs. 18,655 spread over a period of 5 years is under 
"<lonsideration of the Imperial Council .of Agricultural Research. This 
scheme inpludes 24 holdings and ~ends over an area of 216 acres. As 
required by Imperial Council of Agricultural Research, technical 
·programme of work to he conducted at Mirakhedi has been submitted. 

(10) Ta!uka Demonstration Oentres.-In all· there axe 17 Taluka 
Demonstration Centres in the Northern Division. After reviewing the 
work of these Centre~, the Director of Agriculture, Bombay Province, 
Poona, prepared a Note suggesting certain intprovemenis. These 
suggestions were given effect to. The sites have been changed .where 
.necessary. In all 142 demonstrations were organised in 17 Taluka 
Demonstration Centres during the year and these received appreciation 
from the cultivators. Sites for 15 new Taluka Demonstration Centres 
have been selected. Before starting these new Centres, however, it has 
been found necessary to get suitable men .trained to work as Kamgars 

.and arrangements are under consideration. 
(11) Demomtrations to Officers and Farmers' Weeks on Government 

Farms.-.Aa outlined by the Director of Agriculture, Bombay Province, 
Poona, demonstrations for Officers and Farmers' Weeks were organised 
on different Farms during the year and all improvements effected by 
the Department were demonstrated and explained to them; 

The Officers took great interest and expressed that they were much 
benefitted by these demonstrations. The Farmers were those who were 
selected from different Talukas and it is hoped that they would 
disseminate the knowledge that they have obtained .on Goverrunent 
Faxms. In all 59 Officers and 901 cultivators attended demonstrations 

·organised on Surat, Broach, Nadiad and Dohad Farms. It is desirable 
that such demonstrations to Officers and Farmers' Weeks should be 

·.the annual feature of the Goverrunent Farms. 
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V. AGRICULTURAL EDUCATION. 

Rural Assistants' Training Oe:ntre at B~.-In response· to 
Government Memorandum, Revenue Department, No. 797-H/39, dated 
20th February 1940, a non:.Official Centre for training Rural.A.ssistants 
for Rural Development work in Konkan Districts was establiahed at 
Bordf in Thana District during the year. The necessary buildings 
were constructed and the class was opened on 1st May 1941. 27 
students" are receiving training at this Centre. ' 

Primary arm SeeonJary Schools witk Agricultural Bias. -There are 
in all 16 Primary Schools with .A.gricultura.l Bias in Northern Division.· 
The local .Agricultural Officers continued to maintain close touch with 
the working of these classes and conducted the examinations of the 
s;une. The .Agricultural Class attached to Godhra High School wal 
also examined by the .Agricultural Officer, Broach. 

VI. MiscELLANEous Worur_ 

(a) The Deputy Director of .Agriculture, Northern Division, attended 
.A.nand Institute Meetings and guided the work of agricultural section. 
He attended the meetings of the Officers and Rural Development 
Boards of different Districts and explained various .Agricultural Schemes 
that he submitted to them. He also attended the meetings of the 
Indian Central Cotton Committee to which progress reports of various 
schemes and proposal for extension: of their periods were submitted. 
(b) The Deputy Director of .Agriculture, Northern ·Division, took an 
intensive to~ in Khandesh and Nasik Districts.and re-organised the 
work of Jarilla Cotton Seed Multiplication and Distribution Scheme. 
(c) .A. Plint Breeders' Conference was held at Surat on 23rd and 
24th May 1941 and important points in connection with Cotton, Ba]l:i. 
Tobacco and Maize Breeding were discussed. · 

Surat, lOth S~ptember 1941. 
S. S. SALIM.A.TH, 

Deputy Director of .Agriculture, 
Northern Division, Surat. 



97 

Programme of work for the year 1941-42. 

REsEARCH WoRK. 

Cotton Breeding Work at Surat.-(1) Comparative yield trials of 1027 
A.L.F., 1-A Long Boll, Segregate 8-1 and S-9-1-4. (2) Preliminary 
yield tests of bulk seed of 12 promising cultures. (3) Further- work 
in Selections and Crosses. (4) Production of selfed seed of lo;i7 
A.L.F. (300 lbs.), Seg. 8--1 (100 lbs.), B.D. 8 (30 lbs.). (5) Interspecifi" 
Hybridization in Ootton--{a) Maintenance of the hybrids and their 
firs~ .back-cross plants. (b) Continuation of the trials for inducing 
fertility by-(i} Back-crossing (ii) Chemical treatment with colchicine. 
(c) Study of first back-cross plants and their progenies in succeeding 
generatiolli!. (d) Exploration of the economic possibilities of poly
ploidy induced by colchicine treatment in cotton. '(e) Raising of 
various foreign cultivated and wild cotton for use in crossing. (f) 
Cytological study of hybrids, first back-cross plants, _their progenies 
in succeeding generations and colchicine treated materia.!. 

Cotton Breeding Work at Broach.-(1) Progeny bulk replication trials 
of Segregates 76--l, I-2, 1-6, 5-18, 7-29 and 3-1 along with two checks 
B.D.8 and Broach Local. (2} Village trials of Segregates 1-2 and 1-6 
along with two checkll-B.D.B and Broach Local in one gorat and three 
black soil centres in Broach District. (3} Spinning tests of Segregates 
and checks in the Technological Laboraory, Matunga and in Mills.- (4) 
Further work in crosses on hand. (5) Seed Multiplication-Strain B.D-8 
will be multiplied on I acre nucleus plot as usual. Segregates 1-2 
and 1-6 will be multiplied •on about 1 acre plot each for procuring seed 
for village trials and multiplication. (6) New item-New crosses for 
further improvement in fibre length and feel will be made as mentioned 
in the 5-year erlension proposal of this scheme. 

Cotton B•·eeding Work at Viramgam.-(I) The promising selections 
··9fr, 163 and 305 will be tested in replications along with Wagad 8, Local, 

H.S.B.l, H.S.B.lO and Seg.4-1. (2) The promising types 8-89, 293 
305, 115, 126 and 314 and some segregates will be grown so as t<> 
produce sufficient lint for spinning tests as well as for supply of seed 
for trial in Dholka and Dbandhuka tracts. (3} Some promising 
segregates from crosses with wide opening, will be compared in line 
trials with local Chokadia, an early, high yielding herbaceum type 
grown mostly in Baroda State. (4} Selection will be done by growing 
locals from Porbunder and J unagad. (5} Further work in selections 
and crosses on hand will be continued. 

Examination of Cotton samples by tlte Technological Assistant.-(!) 
Preliminary fibre tests with hand and Labor'\tory fibre tests of samples 
received from Cotton Breeders. (2) Study of fibre characters of 
different pickings. (3) Study of fibre properties of lint from wilt-free 
and wilt-infected plots. ( 4} Study of variation in fibre properties 
wlien the same variety is grown in different localities. (5) Measure
ments of swollen hair diameter of chief varieties of cotton grown in 
Surat and Broach tracts. 

xo-n Bk Q 27-7 
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. Tobruxo Breeding Work at Nadiad.-:-(1) · _Bi~ee. Tobacco-(a_) 
Replication trials of Keliu 49 and Local without llTlgatiOn : (b >. Repli
Cation trials of 7 best selections of Saijpuri with Local. (2) Cigar~ 
Tobacco-(a) 20 varieties, yield trials in a single series, along With 
H.S. as standard, (b) Manurial trials with fertilizer mixtur~: 545 lbs. 
of the formula 4: 8: 4. (3) Maintenance of pure lines 11 m all. (4) 
Treatment against damping off-in consultation with the Plant Patho· 
logist. (5) Seed production for multiplication-G.6, 5 lbs. and K49, 

·100 lbs. 
Bajri Breeding Work at Nadiad.-(1) Character study for purificat~on, 

(2) Yield tests of extreme variants in three selections. (3) Replica
tion trials of 8 selections with Local and strain 207. ( 4) Trial of plants 
possessing certain aberrant and genetically interesting c~~act;rs 
including selfed vs. unselfed seed of the same plsnt. (5) Hybrulizat1on 
between interesting cultures. (6) Production of selfed-seed of inlportant 
cultures for further multiplication. 

Castor Breeding Work at Nadiad.-Production of selfed-seed of the 
two selections S-20 and 8-35. 

Maize Breeding Work at Dohad.-(1) The seed of 426 selfed plants 
will be grown for further purification and selection. Selfing will be 
done by the Arbhavi method. Paper method as suggested ~y 
Dr. Kadam will be tried. (2) Mass selected Farm Sameri seed will 
be multiplied. Detasselling undesirable plants, rouging, etc., and 
further mass selection will be continued. (3) 50 best plants from the 
mass seleJli;ed seed multiplication plot will be selected for starting the 
~ss selection method with modifications suggested by Dr. Kadam. 

Research arul Ezperimental Work other than Cotton Breeding on Surat 
Far~.-(1) Dhaincha. Green Manuring Experiment on Cotton. (~) 
Dhamch Green Ma.nurmg Experinlent on Jowar. (3) Manurial .Expen· 
ment. with Sulphate of Ammonia on cotton. (4) Cott~>n Spacing 
experrment. ·(5) New combined rotational experiment. 

Research a~ ""'flerimental Work other than Maize Breeding on Donad 
Fa.:m.-(1) Trial of Wheat varieties. (2) Sanngr~;enmanuringbetween 
maiZe rows fo_llow~ by wheat (a) as a dry and (b) as an irrigated 
crop. (3) MaiZe Wlth tur as a row crop against maize followed by (a) 
gram :-s a dry crop and (b) wheat as an irrigated crop. (4) Feeler 
~:x;perrments-(a) Jarilla and Cambodia (C.0.2) cottons as dry and 
~mgated crops. (b) Seed-rate experinlents on wheat and gram-both 
dry and irrigated. 

Research arul Ezperim~l Work other than Cotton B~eeding on Viram· 
gam Farm.-Jowar Breeding work will be continued. 

District Trial$ in Cultivators' Fields. 
I 

(~) !rial of Bajri No. 207, Wheat No. 224 and Pus& 52 and inlproved 
v~-;ttes of cotton and )oWar in Ahmedabad District. (2) Trial ·of 
Ba)n No. 207,_ Tobacco K-49 and Castor S-20 in Kaira District. (3) 
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Trial of .Rabi Jowar No. 8, mass-selected Sameri Maize and selected 
~rains of C~tton in Broach-Panchmaha!J! District. (4) Trial of 
unproved strams of cotton and sugarcane and dhaincha green manur
ing in Surat District. (5) Trial of improved varieties of rice in Thana 
Kolaba and Bombay Suburban Districts. (6) Trial of Groundnut 
ake on Ri_ce and irrigated crops all over the Division. 

Rural Development Work. 

(1) Seeil MuUiplication anil .Distribution.-(!) Multiplication and' 
distribution of 1027 A.L.F. and B.D.8 cotton seeds under the Schemes 
financed by Indian Central Cotton Committee and Bombay Govern
ment, (II) Multiplication and distribution of seeds other than cotton 
under the schemes sanctioned by the Rural Development Boards last 
year-( a) Bajri No. 207, (b) Wheat No. 224 and Pusa 52, (c) Tobacco 
K-49, (il) Jowar Budh Perio No. 53, (e) improved strains of paddy. 
(2) Gradi11f! anil Agmarki11f! of 1027 A.L.F. Cotton.-!£ sanctioned. 
(3) Control of Selection 1.-A cotton in Surat area under the Scheme 
financed by the Indian Central Cotton Committee and Bombay Govern, 
ment. (4) Administration of Cotton Control Act. (5) Propoganila 
for manures.--Groundnut cake, Dha.incha and Sann Green manuring. 
(6) Bunding against surface erosion especially in Broach-Panchmahals 
Districts. (7) Shikar work in Kaira and Kola.ba Districts. (8) Moilel 
Agricultial Projects.-The work started at Ra.yam will be continued 
with a planned technical programme and that at Mirakhedi will be 
started when the Imperial Council of Agricultural Research accords 
its sanction, (9) Taluka Demonstration Centres.-The existing 17 
Taluka Demonstration Centres . will be continued and 15 new ones will 
be established. (10) Demonstrations to O.fficers anil Farmers' Weeks 
on Government Farms.-These will be continued both in kharif and rabi 
seal!ons. 

AgricuUural Eilucation. 

Rural Assistants' Training Centre at Bordi will continue its work 
and a new Training Centre will be started at Broach. The primary 
and secondar-y schools with Agricultural Bias will continue to receive • 
attention of the local Agricultural Officers. 

General. 

(1) All preliminary work will be undertaken to establish Rice Bree~
ing Station at Nawagam in Kaira District and Bu!sar in Surat District 
after receiving orders from the Director of Agriculture. (2) Meetings 
of the Officers and Rural Development Boards' meetings (convened 
by the Collectors) will be attended. 

.Surat, loth September 1941. 

' xo~n Bk Q 27-7•, _ 

S. S. SALIMA.TH, 
Deputy Director of Agriculture, 
· Northern Division, Surat. 
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APPENDIX C. 

SUMMARY OF WORK DONE-UNDER THE LIVESTOCK EXPERT TO THE 
GOVERNMENT OF BoMBAY FOR THE YEAR 1940-41. 

Staff anil Administration.-Mr. Edw. J. Bruen, Livestock Expert ro 
the Government of Bombay, held charge of the Livestock Section for 
.the wliole of the year. 

. The ~ork of the Livestock Section had expanded considerably during 
the year, especially due to the demands of the Rural Development Board& 
in each of the districts of the Province. In pursuance of Government 
Memorandum No. 1223-A/39, Revenue Department, dated 21st 
September 1939, for the centralization of all district livestock improve· 
ment work under the control of the Livestock Expert to Government, 
sanction has been accorded during the year to increase the staff 
by the addition of two Cattle Breeding Inspectors and 11 Field. 
Kamgats. , 

The post of the Assistant Livestock Expert to Government WM 

continued to be held by Mr. D. B. Kolhe, for the whole of the year and 
this is the only post under the Livestock Expert to Government which 
is in Provincial Class II. The work done by the Livestock Expert ro 
Government may be broadly classified as under :-

(1) Control and guidance in the conduct of Government Livestock 
Fanns and supply of pedigreed livestock for improvement of livestock 
in villages. 

(2) Co-operation with non-official associations or organizatioll& 
conducting cattle breeding farms for the improvement of cattle. 

(3) Supervisi(ln and guidance of work at Livestock Research SCheme
Farms financed by ·the Imperial Council of Agricultural Research. 

(4) Control and guidance of work done by the district livestock staff 
for the improvement of livestock in villages. 

~ (5) Initiation of livestock improvement and dairy district sche~es 
for <!-evelopment. 

(6) Rural Development work as far as livestock improvement is. 
concerned. · 

(7) Work in connection with the :Provincial Fodder and Grazing 
Committee. 

(8) Work in connection with the Animal Husbandry Wina of the 
Imperial Council of Agricultural Research. 0 

(9) Organization of Cattle Shows and Rallies iD. various districts 
including the All India Cattle Show, and. ,. 

(10) Advisory work. 
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The general account of work done during the year of report covering 
all the above activities of the Livestock Section is embodied in the report 
that follows :-

A-LIVESTOCK RESEARCH WORK. 

(a) WORK DONE ON CATTLE BREEDING FAliMs. · . -

(1) Government Oauk Breeding Farm, Banka:pur, District Dn!.rwar. · 
I 

OluM-ge.-Mr. S. K. Angadi, Manager, held charge of the farm through
out the year. 

Object.-The object of the fa)ID is to breed the famous Amrit Mahal 
l>;eed of cattle and to supply pedigree stock for the improvement of 
village cattle in the Karnatak. The breeding policy aims at (1) early 
matupty, (2) regularity in breeding and (3) fixation of characteristic 
-type and conformation. 

Reorganization of the Farm.-During the year of report Government 
have sanctioned the reorganization of the farm and its utilization for 
the establishment of a nucleus herd of Gir cattle in addition to the 
nucleus herd of Amrit Mahal cattle, the strength of each herd being 
restricted to 60. Accordingly, arrangements have been made to 
pu):"Chase the Gir stock (20 cows and 2 bulls) from the Bombay 
Gowrakshak Mandali's Cattle Farm at Kandivlee, since no good Gir 
stock is available in Kathlawar, the home ot the Gir breed. The Gir 
breed is famous for its milk yield and is a dual pnrpose breed. The late 
·Congress Government laid emphasis on breeding of milch cows in 
·preference to draft cattle and buffaloes and hence thls reorganization 
·of the farm. ·· 

Strength of aattle.-The year opened with 120 heads of Amrit Mahal 
-cattle and ended with 96, consisting of 33 cows, 12 heifers, 19 young bulls 
'and 29 calves, the reduction being due to the sale of animals- as per 
:scheme of reorganization mentioned above. 

Benavitnt;r and performance of the Amrit Mahal ker<l.-The entire herd 
oeonsists of farm bred animals except one breeding bull pul:"Chased last 
year from Mysore for the introduction of new blood. The whole herd is 
now uniform in size, and conformation. The colour is quite uniform. 
The great dif!iculty of obtaining uniform coat colour pattern as demanded 
by the cultivators, has been overcome, as every calf born has a fawn 
coloration at birth, whlch changes later on into light grey whlch is 
peculiar to thls breed. Improvement as regards early maturity in heifers 
and regularity of calving in cows continued during the year. One young 
healthy and thrifty heifer has calved at the age of 2 years and 11 months; 
two heifers between the ages of 3 to 3} years and four heifers between 
3} to 4 years. This is a great advance over the cows found in villages. 
As regards regularity of calving more than two.,third of the cows, have 
calved at an interval varying from 10 to 14 months as against an 
interval of 11 to 16 months during the preyjous year, 
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Supply of pedigree stook.-During the year 46 ~edigree stock of Amrit 
)iahal cattle, consisting of 9 bulls, 9 cows, 20 heifers and ~ calves were 
supplied in villages for improvement of cattle on the Premmm syste':"s, 
chiefly to the Better Farming Society at Hosritti, Cattle Breedmg 
Society at Hiremallur and to the Premium bull agents. 

CuUivati<m of foilder crops.-The area under.cultivation is 30 acres, 
divided into 10 plots. The land is developed out of the debris of the old 
fort buildings. On this account there is a considerable difficulty in tillage 
operations due to the presence of loose hidden stones and bricks.· ~e 
total cropped area during the year was 43 acres-29 &eNS under khari£ 
fodder crops and 14 acres under rabi fodder crops. The total fodder 
production was 451,582 lbs. of green fodder, 82,000 lbs. of dry fodder 
and 21,675 lbs. of seeds. The Khari£ fodder crops were maize, jowar 
(Nandyal), Ragi, Chavali and soyabeans, while the rabi fodder crops 
were jowar (shalu), oats and peas, Kulthi, .Matki and maize. Maize 
in khari£ has yielded about 25,000 lbs. of green fodder per acre while rabi 
maize has yielded only 12,000 lbs. Nandyal jowar in Kharif has 

· produced 22,000 lbs. offodder per acre. A small experiment of growing 
dry Napier grass on 10 gunthas of land was continued during the year. 
The fodder obtained was 10,660 lbs. from 10 gunthas. This grass on the 
whole has done better than in the previoua year. 

S·ilage maL-ing.-There are six kaccha silo pits on the farm and these 
were filled with about 4 lakh lbs. of green fodder during the year of 
report. The silo pits are round and are underground. Their diameters 
vary from 10 feet to 19 feet and the depth from 11 feet to 17 feet. The 
outturn of silage from the fodder ensilaged during the previous year, 
varies from 77 per cent. to 90 per cent. The quality of silage was good. 
The silage was readily consumed by' the cattle with very little 
wastage. 

Hay making.-An area measuring about 20 acres was available for hay' 
making. The total quantity of hay made was 60,000 lbs. at a cost of 
Rs. 1-10-8 per 1,000 lbs. of hay. 

Farmers' We~k.-The most noteworthy' feature during the year, was 
the demonstrat10n of the actual working of the cattle farm for 5 days on 
account of " Farmers' Week " organized for the District Officers and 
cultivators. Some 260 cultivators took advantage of this occasion from 
5 taluka~r-125 cultivators from Bankapur 30 from Hangal 30 from 
Hirekerur, 50 from Ranebennur and 25 from Haveri t!'luk;. 

General.-The year was remarkably free from cattle diseases. . Preven
tive inoculations against contagious diseases were carried as usual. 

(2) Government Caule Breeding Farm, Tegur, Dharwar District. 

Charge.-1h. B. B. Dundi, Field Kamgar, Haveri, was appointed as 
the Manager of the Farm from 1st August 1940 and was in charge of th& 
farm throughout the remaining period ?f the year. 



103 

Olifect.-Production of suitable dual purpose cattle, particularly :!'or 
the Konkail division, by the establishment of small herds of Dangi and 
Nima.ri cattle. 

Fountlaticm stock of Dangi and Nimari cattle.-U Dangi cows and 
2 Dangi bulls were purchased i.J;I Nas.ik district at a total cost of Rs. 858 
and were received on the farm on 5th December 1940. Similarly, 
14 Nima.ri cows from Barwani State and 2 Nima.ri bulls from the Pimple 
Farm, Jalgaon, East Khandesh, were purchased at a total cost of Rs. 878 
and were received on the farm on 3rd January 1941. The total cost on 
account of these two herds including cost of transport was Rs. 2,910. 

Behaviour and perfor=nce of the Dangi and Nimflri.-During the 
period of their stay at the Tegur Farm, 6 to 7 months, it has been found 
these cattle thrive very well. Unlike the Amrit Mahal, these cattle are 
found to .be good grazers and graze well in a comparatively small area. 
During the period under report one Dangi cow and 5 Nimar cows have 
calved. All the cows have given male calves. The weight of the calves 
at birth was found to be 54 lbs. for the Dangi calf and an average of 40 
lbs. for the Nimar calves. All the cows are being milked from two teats, 
leaving two teats for the calves. The milk yield of the cows is recorded 
regularly and will be reported next year, when the lactation periods are 
completed. 

Cultivation of fodder crops.-An area of 17 acres was cultivated for 
·fodder purposes-8! acres under kharif cropping and 8! acres under the 
rabi. The kharif crops were 3 acres maize, 3 acres jowar, 2! acres paddy ; 
while the rabi crops were 5! acres kulthi and 3 acres gram. The total 
production was 63,604 lbs. green fodder, 5,900 dry foddef, 4,860 chaff 
and 8,500 grains for seeds. Napier grass and Sudan grasses were tried 
on the farm-each on half a guntha of Masari land and it was found that 
the Napier grass was much superior to the Sudan grass in withstanding 
drought conditions. The Napier grass was much more leaf}' and threw 
out sprouts in the hot months, while the Sudan grass was withering and 
dying out. · 

Sii<Ige making.-There are three small Kaccha pits on the farm and 
these were filled with about 75,000 lbs. of green maize and green grasses 
in the month of August and September 1940. The pits were opened in 
January and February 1941. The outturn of silage was 70 per cent. 

Hay making.-About 20 acres of grass land was kept for hay making. 
Due to unfavourable season, the yield of hay was 50,000 lbs. • 

General.-Health of cattle was well maintafued. There were no cattle 
diseases. 

(3) Nortkcote Oaule Breeding Farm, Ohharodi in Ahmedabad District. 

The transfer of this farm to the Institute of, Agriculture, Animal 
llusbandry and Dairying, Anand, District Ka.ira, was effected on 1st 
Aprill940 as per Government ?rders contained in Government Resolution, 
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·Revenue Department, No. 7243/33, dated 30th l\Iarch 1_940. ~& 
transfer of the staff at the farm, to the Institute on fore1gn ser~ce 
conditions was also carried out as sanctioned in Gove=ent Resolut1~n, 
Revenue Department, No. 7243/33 of 9th July 1940. 

The annual report of work done on the farm will, therefore, be 
published by the Institute. 

(4) The Bombay Gowm~hak Mandali's Catae Breeding Farms at 
. Kandivle£ and Betegaon in Thana district. 

The Bombay Gowrakshak Mandali is co-operating with the Agric~
tural Department in the breeding and supply of pedigree stock of Grr 
cattle at their cattle farms at Kandivlee and Betegaon in Thana district 
since the year 1924-25. The Gir herd now totals about 325 heads of 
Gir cattle, of which 134 are home-bred heifers. 22 new heifers came into 
milk during the year as against 16 during the previous year. The 
average age at first calving varies from 4 to 4! years. The earliest ~ge 
at first calving was 2 years 11 months. As regards milk productwn 
there are 11 cows in the herd producing more than 4,000 lbs. during their 
milking periods. On an average there were 4 7 milking cows and 
35 dry cow; in the herd, producing about 2 lakhs lbs. of milk during the 
year. The annual average milk yield per cow (including dry cows) was 
2,330 lbs. as against 2,506 during the previous year. The milk is 
supplied to different hospitals, welfare centres and schools at Bombay 
and to the Gove=ent Physical Training School at Kandivlee. The 
Mandali supplied during the year 10 Gir cows, 9 breeding bulls and 26 
bullocks to the various institutions and agents for improvement of cattle 
and work purpose. The Mandali has also helped during the year in 
organising a Farmers' Day at the request of the Collector, Bombay 
Suburban District, on 9th February 1940, when 400 cultivators were 
shown round the work working of the farm. · 

(5) Nathu Lalji Charity Tru$1 Fund Gowshala atMulund in 
Tharw. District. 

The Board of Trus~s of the Natbu Lalji Charity Fund, Gowsbala, 
~Iulund, are co-ope~atmg with the Agricultural Department in the 
unprovement of Grr cattle since April 1939. The Gowsbala bad 
22? beads of cattle at the end of the year, consisting of 75 cows, 70 
heifers, 7_2 calves ":nd 2 ?reeding bulls and 6 bullocks. During the 
year 4 heifers came 1nto Inllk as against 17 during the previous year. 
The average age at first calving works out 4 years and 3 months. The 
G?w~bala ~as 11 farm-bred Gir cows yielding over 4,000 lbs. during the 
milking pen?d· There were 42 milking cows on an average during the 
year producmg 15~,371 lbs. of milk. The average milk yield works 
out 10 lbs. of Inllk per day per cow. The cost of milk pro'd.uction is 
Rs. 7 per maund ar:d the milk delivery charges work out Re. 1-4--0 per 
maund. The Inllk IB supplied to Bombay. 
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Durillg the year, the Gowshali supplied 51 Gir cattle to the ;arious 
Institutes and Premium bull agents. The Gir cattle supplied consisted · 
of 3 breeding bulls, 13 cows, 11 heifers, 13 male calves and 11 working 
bullocks. The Gowshala exhibited 8 Gir animals at the 4th Ali India 
Cattle Show at Delhi in February 1941 and one cow "Sheti" won the 
first prize ; bull " Jasraj " won 2nd prize and two heifers 2nd and 3rd 
pnzes. 

(6) Taluka Development Agricultuml Association Oatt!e Breeding 
· Farms in East Kharuksk. 

There are two Nimar Cattle Breeding Farms in East Khandesh 
conducted by the Taluka Development Agricultural Associations, , 
Jaigaon and Jamner at Pimple and Gangapuri respectively. These catt.le · 
farms are at present being subsidized by Gove=ent as per Government 
Resolution, Revenue Department, No. 377/33 of 24th March 1936, with 
a grant up to a maximum of Rs. 1,000 per year. With a view to achieve 
·economy and efficiency, the Expert Cattle Committee had recommended 
in paragraph 41 of their report that the two farms be amalgamated into 
<>ne " East Rhandesh Cattle Breeding Farm " for the Nimar breed. 
During the year of report, attempts were again made to convince the 
management of these two farms to consider the proposal of amalgamation 
but they do not favour the proposal. It has now been decided to keep 
this proposal in abeyance, until such time the farm authorities realise 
the advantages of the proposal. 

(i) THE PIMPLE CATTLE BREEDlNG FARM .. 

The farm had 131 heads of Nimar cattle at the end of the :y>ei>r, 
eonsisting of 33 cows, 51 heifers, 45 bull calves and 2 breeding bulls. 
During the year, 31 cows were milked, producing 21,500 lbs. of milk. 
Good cows have fielded up to 1,600 Jbs. of milk in a lactation of 
·9months. 

The Farm supplied 14 Premium bulls and 15 Premium cows and heifers 
as against 10 Premium bulls and 20 premium cows 'and heifers during the 
previous year. Since the commencement of the farm in 1932, the farm 
has supplied 68 Premium bulls and 36 Premium cows for improvement 

' of village cattle. 

The farm has leased out 80 acres ofland at Rs. 300 per year for growing 
of fodder crops. Two-thirds of the area was under fodder crops and 
!rd under groundnUt and cotton. The farm has been allotted by 
{lovernment a kuran measuring 403 acres on lease at Re. 1 per acre in 
·order to enable the Association to carry on cattle breeding. Rotational 
grazing of the kuran is being followed. During the :y>ear 100 acres 
were utilised for grazing and the remaining 303 acres for cutting green 
grass for silage and hay making. 162,825lbs. of green grass was cut 
for silage and 185,000 lbs. of hay> was made. ·The cost per 1,000 lbs. 
worked out Rs.l-12--{) for green grass and Rs. o for hay. 



The £ann authorities took a keen interest in sending Nimar cattl~ to· 
the 4th All India Cattle Show at Delhi in February 1941. Ten pnzes. 
were assigned ·to the Nunar breed and the farm is ~o be co~atn!ated 
on its winning all these ten prizes without a smgle exception mall 
classes, viz. (1) Bulls, (2) Cows and (3) Heifers. One cow "Kunda!" 
won the Challenge Cup worth Rs. 500 continuously for three years and 

, a cash prize of Rs. 100. Bulls" Chandrya" and" Nannadya" won. 
the first and second prizes. 

GeneTal.-The Rural Development Board, East Khandesh, gave gra~ts 
totalling Rs. 2 980 to the farm. Rs. 1,500 were given for the constru.::_twn 

• of one Dutch 'barn for storage of grass, Rs. 500 for the construction of 
Incubator room, Rs. 530 for purchase of grass moving machine and 
Rs. 450 for cattle dip. 

(ii) THE· GANGAPURI CATTLE BREEDING FARM, JAMNER. 

The farm had 78 heads of Nimar cattle consisting of 24 cows, 
23 heifers, 13 bull calves, 16 young stock and two breeding bulls at the 
end of the year. 14 cows were milked during the year, producing 
2,828 lbs. of milk. Milk is drawn from two teats, leaving two teats for 
the suckling of the calves. The farm supplied 6 Premium bulls and 4 
Premium cows during the year of report. The farm has 60 acres of poor 
murbad lands for growing of fodders and 150 acres of grazing lands have 
been allotted by Government on lease for 4 years for rotational grazing 
and silage making from April1939. This farm had also sent 8 Nimar 
animals-4 cows, 3 heifers and 1 bull-for the 4th All India Cattle Show 
at Delhi in February 1940, but was not fortunate in securing any prize. 
Owing to an outbreak of foot and mouth disease, the cattle were kept 
separate and fell off· in condition. 

The Managing Committee of the Farm, especially the Mamlatdar of 
Jamner, took keen interest in the welfare and proper running of the· 
farm. 

(b) POULTRY BREEDING FARMs. 

(1) Government PouUry Breeding Farm, Kirkee. 

Qharge.-Mr. V. C. Charanti, Manager, held charge of the farm· 
throughout the year. 

Ol~ject.-The object of the farm is to test the laying capacity 
of diff?re':'-t b~eeds. of P?ultry and breed pedigree stock of birds and eggs. 
for. ~tJ;ibutiOn m viJ!ages. Secondly, the farm imparts practical 
tranung m poultry keepmg. · . 

Strength of the flock.-There were 917 birds consisting of 325· 
White Leghorns, 246 Rhode Island Reds, 213 Australorps, 66 Whit&
Wyandottee and 67 Black Minorcas at the end of the year. 

Egg laying capacity of different breeds of poulf,ry.-15 White Leghorn. 
hens, 6 Rhode Island ~ed, 6 Australorp and 5 White Wyandottee hens. 
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were tested from 16th November 1939 to 15th November 1940, for one 
full year. Their average egg laying capacity for the year was 168, 206, 
149 and 197 eggs per hen respectively of the breeds mentioned above. 
The average weight of the egg of the White Leghorn and Whlte 
Wyandottee was 2 ozs., while that of Rhode Island Red and Australorp 
was 1· 98 ozs. 

Hatching of ckicks.-951 chicks were hatched during the year 
by means of incubators. The percentage of successful hatching was 81 
per cent. as against 76 of the previous year. Jhe average cost of 

, hatching a chick works out at one anna and 3 pies. 

Supply of :peiligree Urds and eggs.-150 cocks, 98 hens and 44 chickens 
·were supplied to villagers at a total cost of Rs. 1,017 while 1,005 setting 
eggs were supplied at Rs. 251. Besides, 349 birds and 604 setting eggs 
Were supplied to professional poultry keepers at full rates realising 

· Rs. 2,166 and Rs. 372 respectively. 

PfYUUry Training.-Two short courses of 3 months each in practical 
poultry farming were conducted during the year. The number of 
students were 25 and 16 respectively. Besides, 48 students from the 
Rural Training Centre, Sabar.mati, were given a week's training in 
poultry keeping. 

Turkey Breeding Ex:perinterlt.-A sma.ll turkey breeding experiro.ent 
Was undertaken at the Poultry Farm, Kirkee, since April 1940, with 
a view to test their adaptability and performance. The stock of turkeys 
at the end of the year was 5 hens, 57 pullets, 17 cockerels and 1 breeding 
tom and 16 chickens. The health of the turkeys was excellent through· 
out the year. The egg laying capacity was noted for a period of 8 
months which works out 8 eggs per pullet per month. During the year 
253 'turkey chicks were hatched. The perce'ltage of successful hatching 
works out 65. 

'Supply of Urds.-16 turkey birds and 103 setting eggs were sold to 
cultivators at concession rates. 

General bekavifYUT of the turkeys.-It was observed that the turkeys did 
better on full range having green forage. The turkeys should be 
provided with shade in the hot season during the day time, while at 
night time they did well on open air roosts protected with wire
netting. 

Generai.-There was a great demand for supply of turkey birds and 
eggs during the year. 

{2) Government Poultry Farm, Dhulia, West Khanilesk. 

Charge.-Mx. B. P •. Salunke, Manager, held charge of the farm 
throughout the year. ' 

Object.-The object' of the farm is to serve as a training centre for 
farmers in pOultry keeping. 
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Strength of the flock.-There were 118 White Leghorn, 71 Rhode Island 
Red and 16 country birds on 30th June 1941. 

Egg laying capacity.-10 White Leghorn hens and 4 Rhode Island 
Red hens were kept under observation in separate pens since October 
194.0. During the period of 9 months ending June 1941, the average 
number of eggs laid per hen was 115 and 107 respectively'. · 

Hatching of eggs.-276 chicks were hatched out by means of 
incubators during the y'ear. It was observed that chicks hatched o~t 
-during the months of August and January' were more vigorous and the!t 
mortality' was low. The average cost of hatching per chick works out 
anna one and pies five. The percentage of successful hatching was 79. 

Supply of pedigree birils and eggs.-81 birds for poultry improvement 
and 455 setting eggs for hatching were supplied to villagers during the 
y'ear. 

Poultry Training.-During the y'ear, the Manager gave practical 
training to 14 students. In addition 40 students of the Agricultural 
School, Dhulia, were given poultry' training. 

Demonstrations.-8ix special demonstrations were arranged during 
the y'ear for District Officers and cultivators. In all200 cultivators, 448 
school students and 27 officers visited the Poultry Farm during the 

_year. 
(3) Government Poultry Farm, Dkarwar. 

Ckarge.-Mr. P. S. Inamdar, Manager, held charge of the Poultry 
Farm throughout the year. · 

Object.-The object of the Poultry Farm is to serve as a training 
·centre for farmers in poultry' keeping. 

Strength of the flock.-There were 84 White Leghorn and 161 Rhode 
Island Red birds on 30th June 1941. ' . · 

Egg laying eapacity.-18 hen.S of the Rhode Island Red breed were 
·selected for ~sting their egg laying capacity with a view to select the 
best for breeding purposes. They were under observation for 3 months 
·of D_ecember, January' and February'. Further observations would be 
"COntinued. 

. Hatching of eggs.-416 chicks were hatched out b'l< means of 
lncu~tors during the year of report. The percentage of successful 
:hatching was 71. 

Sup-ply ~f pedigree birils and eggs.-69 birds were supplied to farmers 
:~=~s~on rate. Besides 154 setting eggs were also supplied for 

Poultry Training.-Six students applied for poultry training and 
completed the short course of 3 months' training during the year of 
report. ' 
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(4) Poultry Ruearch Scheme Farms financed by the Imperia! 
Council of Agricultural Research. 

Object.-The main object of the scheme is to investigats the· 
possibilities of making the poultr1 industr:)' more useful and profitable 
as a home or cottage industry. The scheme is in existence since October 
1936 ·and will terminate in October 1941. The programme of research 
work approved by the Imperial Council of Agricultural Research is· 
being carried out at three centres, namel1 :- . 

(i) Government Central Poultry Form, Kixkee, district Poona, 

{ii) American Marathi Mission Vocational Training School,. 
Vadala, district Ahmednagar, 

and 
{iii) Vocational Training School, Ankleshwar; district Broach. 

The detailed reports of the investigations carried out at these three. 
centres during the 1ear 1940-41 have been submittsd separately to the
Imperial Council of Agricultural Research. Important results obtained. 
at the above farms are given below:-

{i) KmKEE CENTRE. 

Results of egg-layirlfl tests.-The :flock averages of dift'erent breeds of· 
poultry obtained during the year of report were as under :-

Breed. 

{1) White Leghorn 

{2) Rhode Island Red 

{3) Light Sussex 

{4) Naked neck 

{5) Chittagong 

Flock average of eggs pet. 
hen per year 
No. of eggs. 

167 

205, 

170· 

104 

87' 

{6) Cross of Chittagong and Rhode Island Red 128. 
(Chittrhode) first generation. 

{7) Cross of Chittagong and Rhode Island Red 128 
(Chittrhode) second generation. 

Results of testirlfl feeding value of fish meal as against soyabeana
meal.-The trial was of -6 months' duration and it has indicated that the 
feeding of fish meal to poultry increases body weight and egg production 
better than the feeding of soy abean meal. 

Cheap housirlf! of poultry.-The ordinary mud house (10' X 10' X 
6!') and the bamboo matting house (6' X 5f' X 4f') have proved 
satisfactor:)'. The cost of these houses were Rs. 23 and Rs. 7. 
respectivel1• 
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. (ii) .!NxLESHWAR CENTRE. 

Results of egg-laying tests.-The average monthly egg production per 
nen for Rhode Island Red hens, White Leghorn hens and country 
selection hens was 11 eggs, 7 eggs and 7 eggs respectively. The highest 
laying records for the three breeds were 179 eggs, 127 eggs and 118 eggs 
per hen per year. 

Results of comparative growths of pullets of pure bred stock ~d 
pullets of crosses obtained by mating country selection hens with Whits 
Leghorn and Rhode Island ·Red cocks have shown that the cross-bred 
pullets from the White Leghorn weigh 2! lbs. the cross-bred pullets 
with Rhode Island Red weigh 3 lbs., while the country selection pullets 
weigh only 2! lbs. at the age of 8 months. All the pullets have had 
similar feed and care. 

Results of hatching eggs under the country broody hens and 
in incubators, indicate that hatching under the hens both in the 
monsoon and in the winter was superior to the hatching in incubators. 
Under the country broody hens, the percentage of successful hatching 
was 82 to 83 while the percentage of successful hatchin:g in incubators 
was 58 to 60. 

(iii) 'Y ADALA CENTRE. 

Observations on the performance of the varioils breeds of poultry 
:permit the following conclusions :-

(a) The White Leghorn breed is the best suitable breed of poultry 
in this area. 

(b) Light Sussex did not give satisfactory results. 

(c) White Chittagongs did fairiy well. 

(d) The cross-bred pullets of Chittagong hens with Light Sussex 
cocks laid on an average 115 eggs per year. 

(c) IMPROVEMENTS OF THE MILKING GoATS. 

(E»periment of /needing of K_amori mt1ch goats of Sind, at ~~ 
Poultry Breeding Farm, Kirkee). 

. Char~e.-MJ; •. v. C. <J!mran~, Manager, Poultry Farm, Kirkee, was in 
·Charge m addition to his duties. · · 

Object.-;-The object is to test the milking capacity of the Kamori 
goat~ !which are reputed to be good milkers in Sind) under Poons 
eonditions, ' · • 

I 
M•1k yieldi~ capacity.-Thls was the ~econd year of. the experiment .. 

· t may b~ recalled that 5 Kamori does and one • Karnori breeding 
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buck w~~ purchase~ in November . ~939. During the year of report, 
four milking does y:telded the folloWlng quantities of milk:-

Doe No. Days in Milk Milk yield in lba. 

(1) 286 785 
{2) 111 167 
(3) 188 400 
(4) 191 392 

The does were allowed to suckle their kids. The highest quantity of 
milk given pe~ daJ: was 7 lbs. and 12 ozs. by one doe "Luch No. 1 ". 
The average milk y:teld per day per doe works out 2! lbs. The goats on 
the whole have done much better than during the P!evious year. 

Cost of feeding the goats.~The average cost of feeding the goats works 
out at Rs. 1-3-7 per month per goat. 

(d) BoMBAY SHEEP BREEDING ScHEME FARM, PoONA, FINANCED 
BY THE·· IMPERIAL CouNCIL OF AGRICULTURAL RESEARCH. 

Ckarge.-Mr. S. S. Khot, Bag., held the charge of the Sheep Farm at 
Poona, during the !ear under report. 

Object.-The objects of the Sheep Breeding Scheme are:
(1} Improvement of the Deccan sheep by selection, 
(2) Testing the adaptability of the Merino breed of sheep, 
(3} Crossing the Deccan£ sheep with the Merino, 
(4) Miscellaneous problems of sheep husbandry. 

'This . is the 3Jd year of the stsrting of the . scheme. Full 
progress reports have been submitted to the Imperial Council of 
Agricultural Research. The most important results of general 
interest obtained during the year are dealt with briefly below :-

(1) Improvement of .Deccan Sheep.-It has been found that 
the Deccan sheep can be improved, as regards their wool bearing 
quality by selection. of those sheep which conform to a definite 
standard obtained from wool analysis methods. The classification of 
the sheep is made on the basis of wool fibres and hairiness namely 
'A ' sheep carrying wool fleeces containing no hair and ' B ' and ' C ' 
with different degrees of hairiness. Further work will be now 
(lOnfined to the selection of white sheep with ' A ' type of wool fleei:es, 
(lOmbined with good stamina of the sheep. 

{2) Atlaptabt1ity of the Merino.-The Merino rams are now giving 
satisfactory Slll"Vices. Ten Merino ewes lambed succe,.fully during 
the year. Considerable difficulties are being experienced in rearing 
of the Merino lambs due to the fact that the Merino ewes are very 
poo~ milkers. · ' 
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(3) Crossing of the Deccani slzeep with Merino rams.-The Deccani 
ewes were served by the Merino rams during the year and 56 cross
bred Jambs were obtained; out of these 16 lambs were all black, 16· 
spotted, 10 white with black face and 14 all white. As regards wool 
quality, the cross-bred progeny is far superior to the Deccan ewes and 
alinost as near the Merino. · 

(4) Miscillaneotts problems.-It has been found that the best time 
. of shearing the sheep is in the month of February. . Observations as. 
regards best methods of grazing and meeting the worm troubles are· 
being continued. 
During the year of report a small " Wool Research Laboratory " 

has been established and fitted in the office of the Livestock Expert and 
a small Sub-station of Sheep Breeding at Javale in Sangola taluka oi 
Sholapur district was also established. One more useful activity was. 
undertaken during the year, namely, starting a small Wool Utilization 
Section at the main Poona Centre. Sample clotha from different grades
of wool were made and it has been estim.sted that the cloth made from, 
" A " type Deccani sheep wool and from wool of cross·bred progeny 
pays 3 times and 6 times more respectively than the normal kambli made· 
in the Deccan from the ordinary Deccani wool. 

B. RURAL DEVELOPMENT. 

(a) CATTLE IMPROVEMENT. 

(I) Working of the PremiUm Bull System.-There was a very heavy· 
demand for the supply of Premium bulls both from the Premium bull' 
agents and the various District Rural Development Boards. During· 
the year 236 new bulls were supplied. Out of these 80 bulls were the 
progeny of the Premium bulls. The number of Premium bulls working· 
in. different divisions as compared with the previous year is shown. 
below:- · 

Premiutn bulls working 
on 

Na.me o{.Division. Remarks. 
lat July let July 

1940. 1941. -' 
(I) South Central .. .. .. 136 194 
(2) North Central .. .. .. 72 96 
(3) Southern .. .. .. 76 125 
(4) Northern .. .. .. . 31 41 
(5) Palghor (Bombay Suburban) .. 21 •51 

Total .. 336 507 
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thus showing an increB!!e of 161 bulls during the year. Besides the 
above number of bulls, there were 94 bulls working part-time whose term 
expired before 1st July 1941. An idea of the heavy demand for the 
supply of the Premium bulls may be gained by stating that as many as 
200 bulls still remained to be supplied at the end of the year. 

(2) Working of His Excellency the Viceroy's Gift Bull Sclteme.-Since 
the inauguration of the scheme by His Excellency ·the Viceroy of India 
in July 1936, 322 bulls have been located so far under this scheme during 
the· last five yea):'s. Out of these bulls 25 bulls have died and 139 bulls 
have their periods expired thus leaving 154 bulls working at the end of 
the year. The location of the Gift bulls while respecting the wishes of 
the donors was carried out on the following conditions :-

(1) If the agent agrees to maintain the bulls for 3 years at his own 
cost, the bull becomes the property of the agent after that period, 

or 
(2) If the agent receives maintenance charges for the bull, it 

remains the property of Government after that period. 

There is no doubut that the scheme has made an effective contribution 
to the improvement of village cattle in many districts. 

With a view to examine the present position of the scheme and to 
submit proposals for its continued working in the futU):'e, the Director of 
Agriculture appointed a small departmental committee consisting of (1) 
the Livestock Expert to Government (Chairman), (2) the Assistant 
Livestock Expert to Government and (3) the Personal Assistant to the 
Director of Agriculture. The report embodying the present position of 
the scheme and. the proposals for its working have been submitted to 
Government for their consideration. The orders of Government are 
awaited. 

(3) Working oftl!e Premium Cow Sclteme.-The Premium Cow Scheme 
is increasing in popularity. The District Rural Development Boards, 
Khand.esh, Poona, Sa tara and Sholapur supplied funds for the purchase 
of Premium cows during the year. 126. Premium cows were supplied 
as under as against 65 of the previous year :-

Name of the district. 

(1) East Khandesh 
(2) West Kha.ndesh 
(3) Do. 
(4) Poona 
(5) Satara 
(6) Sholapur 
(7) Dharwar 

No. of 
cows. 

15 
5 

22 
30 

'!5 
6 

33 

Total .. 126 

MO n BkQ27-8 

Nimar. 
Do. 

Khilla.r. 
Do. 
Do. 
Do. 

AmritMa.ha.l. 

Rel:lla.rks. 

. . To Hosritti Cattle 
Breeding Society 
on half Prel:Ilium. 
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(4) Registration of Cattle.-The number of pure bred stoc~ regi~tered 
during the year was 1,691. · The following table gives the registratiOn of 
pure bred stock up to date :-

No. of I No. of Tota.INo. 

cattle I cattle registered 
Division. registered registered up to the 

up to Juno during end of 
1940. 1940-41. June 1941. 

(1) Northern .. .. .. 890 390 1,280 

(2) Palgbar .. .. .. 959 170 1,129 

(3) North Central .. .. .. 806 131 624 

(* 493) 

(4) South Central .. .. .. 1,769 1,000) 2,769 

(5) Southern .. .. .. 1,105 Nil. 1,105 

Total .. 5,529 I 1,691 6,907 

• Note.-Figures of registrations of Panjra.pole cattle viz., (313) are omitt~d. 

(5) Application of 1M Livestock Improvement Act ~f 1933.-The 
llombay Livestock Improvement Act of 1933 has so far been applied to 
77 villages as reported during the last year. With the help of t~e 
veterinary assistant surgeons over 7,600 castrations were carried out. m 
the above villages as well' in the villages of the intensive breeding 
.areas. 

The Act has worked satisfactorily on the whole with the co-operation 
-of the villages concerned. 11 more villages were surveyed during the 
year for the application of the Act. 

(6) Cattle Slwws, Rallies arul Demonstrations.-16 cheap cattle shows 
.and 41'cattle rallies were ar:ranged and prizes given to the best animals. 
17 demonstrations of the working of the cream separators were also 
.arranged on different centres during the year. 

The most important of the Cattle Shows was one held at 'Chincholi 
village in Jalgaon taluka of East Khandesh in August 1940, when 
His Excelency the Viceroy of India (Lord Linlithgow) graced the 
·'OCcasion. · · 

(7) Tlze 4th AU-Irulia Cattle Slww at Delhi.-The All·In.dia Cattle 
·Show authorities may justly feel proud on the further progress the Show 
made during ~he year, There w~re not only a large number of exhibit 

. but the quality was for supenor. A cow for the 14-st time won 
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the championship honours. A very successful poultry section was 
added to the Show this year. 

45 cattle and 7 buffaloes were exhibited from this Province. The 
Northcote Cattle Breeding Farm, Chharodi, sent 7 Kank:rej cattle and 
won the Bharatpur Challenge Cup for the best general utility bull. The 
Pimple farm, East Khandesh, Jalgaon, sent 13 Nimaf cattle and won all 
the 10 prizes that were kept for this breed. The Gangapuri Farm, 
Jamner, East Khandesh sent 8 Nimar cattle but due to an attack of foot 
and mouth, had to content without any prize. Dr. V. H. Patil 
-of Shahada sent 6 Nimar cattle and he is to be commended for 
his enterprize. One of our Premium bull agent at Dhanwad in Jalgaon 
taluka, East Khandesh, Mr. Dalpat Fattesing Naik, aiso ventured to 
exhibit his Nimar bull. Finally four private breeders of Pandharpuri 
lm.ffaloes exhibited their best Pandharpuri stock of buffaloes with great 
~nthusiasm. As a result of these exhibitions from the Province, demand 
for Khillar cattle from the Deccan is growing from Ceylon and is dealt 
with in the next paragraph. 

(8) S<tpply of pure-bred stock of Khillar cottle to Ceylon.-During the 
year under report 15 khillar cows and 1 khillar breeding bull 
-were supplied to Ceylon Government from the private khillsr cattle 
breeders in Sholapur district. This is the 3rd consignment of khillar 
cattle supplied to Ceylon. It is reported that the khillar cattle are 
·doing well in Ceylon. 

(9) Supply of stock to Institutions and private persons in the bwince.
·The following stock was supplied during the year of report:-

Na.xne of the Institute or ~erson. 
Kind of animals 

No. Breed. 

r(l) Bhil Seva. Ma.nda.l, Dohad . . 25 

(2) :Ra.va.lga.on Sugar Factory . . 17 

(3) Do. 

(4) Bochasa.n Gowshala. 

(6) ~!r. V. K. Desai, Chikhali 

(6) Mr. A. J. Patel, Chikodri 

{7) Ma.njri Rural Assistants' Tra.ining 
Centre. 

(8) Do. 

(9) Modi Bag 

•(10) Mobol Fartn 

do. 

36 

Total •• 98 

xo-n Bk Q 27-8a 

cows. .. Kankrej. 

do. Do. 

bufia.loes .. Surti. 

cows .. It&nktej. 

do. Do. •· 
cow Do. 

bufta.loes . . Pa.ndbarpuri. 

bu:ffa.lo bull .•. Do. 

bullocl>s • • Khillar. 

do. 

do. 

Do. 

Do. 
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(10) Milk Recmding Sc'Mme-Kankrej-Gujarat.-The tot~l number 
of Kankrej cows whose milk was recorded and tested formghtly was• 
212. Out of these, 137 cows were the progeny of Premi~ bulls .. The 
full report of the scheme is submitted to the Impenal Coun01l of 
Agricultural Research. 

(11) T'M Kankrej Cattle Breeder~' Association.-St~ps wer~ t~ke~ ,to 
organise and form ' The KankreJ Cattle Breeders As.soClahon . at 
Sane.nd in Ahmedabad district. Government have sanctwned a grant 
of Rs. 820 to the Kankrej Cattle Breeders' Association for helping them 
to meet the pay of the Secretary and other contingent expenditure 
for propaganda work. 

(12) Sc'Mme for the Development of the Dangi breed and the improvement 
of the Konkan Cattw.-A scheme for the breeding and rearing of 
pedigree Dangi cattle in co-operation with approved cattle breeders 

.and supply of the reared stock for improvement in the Konkan was· 
submitted on receipt of note dated 6th June 1941 from the Adviser to 
His Excellency the Governor of Bombay (Finance) regarding 
Agricultural Development and cattle improvement work in the, 
.Konkan. 

. (13) Palghar Dairy District Scheme.-As reported during the last 
year, some 63 milch cattle stable owners in Bombay were asked whether 
they were willing to erect cattle stables in Palghar taluka on condition_ of 
provision of grazing lands at concession rate for the production of milk 
for supply to Bombay City. Last year 10 applications were forwarded 
for the consideration of Government. During the year of report one 
mor.e application was forwarded. 

Due to the occurrence of abortion and the visit of the Abortion 
Investigating Officer, people have now become timid to go out to 
Palghar. Until we have this matter cleared up the scheme will have to· 
stand still. ' 

(14) Dist-rict Dairy Project, Poona.-During the year under report, a 
sche~e for the establishment of a "District Dairy' Proje.ct" ~·as 
su~I?"~ted to Gover~ent. The main object of the scheme is to proVlde 
fac~hes whereby milch. ca~tle stable owners in Poone. City :may 
be mduced ~o remov? therr. milch herds from Poona City and undertake 
.the productwn of nnlk under rural surroundings on similar lines of the 
Palghar Dairy District scheme for the Bombay City. . . 

(15) Feeding tri<1l of Tivir leaves.-Dried Tivir leaves were fed at the 
rate of 5 .to 8 lbs. mixed in ration to milch cows at the Kandivlee farm 
for a perwd of one month. The trial indicated that the cows relish the 
dri~ leave~ and in~reased the flow of milk by 4 ozs. per cow per day .. 
This bush IS f?und ';ll abundance in Seaside creeks and the trial was 
undertaken to mves.tigate its use as a possible supply of famine fodder • 

. (16) Milk plunger trials from Palghar to Bombay.-Thirty-one trials 
mth four tyPes of plungers devised with the help of the Agricultural · 
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Engineer to Government, Bombay Province, Poona, have indicated that' 
the " '\Yire. pl~ers " is the most effective in preventing the rise of 
fat grams m milk cans for the purpose of transport of milk by rail 
from Palghar to Bombay. 

(~ 7) Acquainting District Social workers with the work done by this 
sechon.-All of my staff ·endeavoured to their best in making 
acquaintance with the District Social workers and acquaintina them 
with the work done by the Livestock Section. 

0 

(18) ·co-operation with Gowshalas and Panjrapoles in the improvement 
c{ cattle.-The Livestock Expert paid personal visits to the institutions 
at (1) Barsi, (2) Dhulia, (3) Nandurbar and (4) Sholapur and discussed 
with their Managing Committee members the good that would accrue to 
them through co-operation. It was not, however, possible to secure 
the co-operation of any of the institutes due mainly" to faction 
'difficulties in the managing bodies. 

The, Panjrapoles and Gowshslas at (1) Nandurbar, West Rhandesh, 
(2) Jalgaon, East Rlmndesh (3) Bochasan and (4) Dakor in Kaira 
district were supplied Gift bulls and premium bulls on approval of·the 
Collectors and at their request. 

(19) Improvement of the Milch Buffalo.-Acc'ording to the scheme 
sanctioned two years ago, 20 Surti buffalo bull-calves bred at Agricultural 
College Dajry, Kirkee, have been supplied free to the buffalo bull-keepers 
in Mehemdabad taluka of Kaira district as against 7 during the previous 
year, for the purpose of rearing and their subsequent issue as premitim 
bulls. . 

One Pandharpuri buffalo bull has been supplied to the Rural 
Assistants Training School at Manjri during the year under report. The 
total number of buffalo breeding bulls working during the y"ear were 41 
asunder:-

(i) Premium Bulls 
(ii) Gift Bulls 

Total 

33 
8 

41 

1 (20) Village' Poultry Improvement Scheme.-Two schemes for the 
improvement of poultry in villages (financed from India Government. 
grants), were in progress. These schemes are (1) Scheme for the 
improvement of poultry in villages and (2) Scheme for the 
encouragement of pedigree poultry" keeping in villages by grant of premia 
to poultry" farmers. Under the first scheme 367 cocks of improved 
breeds were put out in various districts of the Province ; while under the 

· second scheme, six housing premia each of Rs. 100 and eight eggs and 
fowl premia each of Rs. 75 were given to 14 poultry farmers during the 
year of report. As a result of introduction ·of improved cocks in villages 

. }he graded pullets are laying more and bigger eggs than the country_ 
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hens. The increased egg production is ~ore by ~bout 40 per cent. 
Foru Premium poultry farmers made available 28 unproved cocka f01 
distribution in villages. 

(21 J District ptndtry centres.-These centres are financed by the 
District Rural Development Boards. There are 6 such centres namely 
(1) Kaira (2) Bijapur, (3) Sholapur, (4) Thana·and (5) East Khandesh 
and (6) Satara under the guidance of the Livestock Section. The first 
three centres have their poultry farms, while the remaining three centres 
have each employed one poultry kamgar for village poultry improve· 
ment work in their district. These centres, have on the whole, 
continued to do fair propaganda in their respective districta. 

(22) .Egg Marketing Scheme, Belgaum.~This scheme is financed from 
the Sir Sassoon David Trust Fund. 93,588 eggs were handled during 
the year. The eggs were graded and sold under the "Agmark" scheme. 
This scheme will terminate by October 1941 and reference has been maed 
for its transference to the Chief 1\Iarketing Officer, Bombay. 

C-AGRICULTURAL EDUCATION. 

The Livestock Section imparts practical training in poultry keeping 
to cultivators and students at the Government Poultry Farms at Kirkee, 
Dhulia and Dharwar. The courses are of 3 months duration. 

During the year under report, 41 students at Kirkeo, 14 students at 
Dhulia and 6 students at Dharwar were given training. Besides 
48 students from Sabarmati Rural Assistants' Training Centre were 
given a week's course in poultry keeping at the Poultry farm, Kirkee. 

The short course in sheep management, wool classing, shearing, etc., 
is given at the Sheep Farm. Two men have been already trained and 
from September we expect to get a fair number of persons for training. 

D-ADVISORY AND MISCELLANEOUS WORK. 

Since the centralization of livestock work under the Livestock Expert 
to Government all the enquiries pertaining to livestock improvement 

· work were attended. · 

The Livestock Expert to Government, Bombay Province, Poona, was 
.the ~onorary Secretary of the Provincial Fodder and Grazing Committee 
until Ma.y 1941. He had also to attend the meetings of the Imperial 
Council of Agricultural Research, Judging of cattle at the 4th All India 
Cattle Show, Delhi, and the Departmental Livestock and Fodder 
Committee. · 

At the request,ofthe Imperial Council of Agricultural Research, Delhi, 
a model scheme for the formation of Breed Societies for the improve· 
ment of cattle. was"Erepared and submitted during the year. A scheme 
for the vegetallle ~Jes on wool .has been submitted during the year t() 
Government. 
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The g"eneral precis of the animal industry in the Bombay ProVine& 
as required in accordance with the order of Government under Govern
ment Resolution, Revenue Department, No. 3520/39, dated 4th 
December 1940, is attached under Appendix A. · 

E-PUBLICATIONS. 

During the year of report, three drafts for leaflets on (1) Sheep 
Breeding and the Improvement of Sheep and Wool in the Bombay, 
Province, (2) Groundnut cake as a cheap and useful cattle food and 
(3) " Grading up " Bombay' Province's Village Cattle, Importance of 
Premium Bull Schemes, were submitted. The first two have been issued 
as departmental leaflets during the year. 

An article on "the study' of wool quality' as the basis of individual 
selection in breeding of Deccan Sheep ", prepared by this section, has. 
been accepted for publication in the Indian Journal of Veterinary Science 
and Animal Husbandry. 

General.-The work of the Livestock Section has now expanded 
considerably. The demand from the various District Rural Develop
ment Boards for the supply' of improved livestock was very' great during 
the y'ear, especially from Poona, West and East Khandeoh, Satara, 
Sholapur and Bijapur and Belgaum districts. All efforts were made 
to supply' the demand as much as possible. 

I would like to bring to your notice the keen interest taken in live
stock improvement by the following persons :-

(1) l'lir. Haridas Morarji Velji, Honorary Secretary, Bombay 
Gowrakshak Mandali. 

(2) Mr. V. Isvaran, Collector of Dhulia, 

(3) Mr. J. Booth, Collector of East Khandesh, Jalgaon, 

(4) Mr. S. B. Vaidya, Colle~tor of Kaira, 

·(5) Mr. Moulvi Ahmed, Collector of Bijapur, 

(6) Mr. C. N. i\:Iillard, Collector of Belgaum, and 

(7) Dr. V. H. Patil of Patilwadi, Shahada. 

I feel happy to record that all members of my' staff have very willingly 
worked during a year of heavy work. 
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Programme of work for the year 1941-42, 

(1) Breecling and Improvement of Livestock cin Government Farms, 
en farms subsidized by the Imperial Council of Agricultural Research 
and on non-official farms cooperatmg with the Livestock Section of the 
Agricultural Department ; 

(2) Rural Development work pertaining to the Livestock Section ; 

(3) District Livestock Improvement work and Prop~ganda ; 

and 

(4) Advisory work. 
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APPENDIX A. 

A genera! :precis of {he positi<Jn of Anima! Industry in the 
Province of Bombay. 

IntroilWJtory.-As per GoveJ:D.Illent Resolution No. 3520/39, Revenue 
Department, dated 4th Decembe~ 1940, Government of Bombay have 
agreed with the Directo~ of Agriculture, Bombay Province, Poona, 
that the annual report of the Livestock Expert to Government is the 
proper publication which should contain a section dealing with the animal 
industry in the Province on the lines, as far as possible, suggested 
in the letter from the Imperial Council of Agricultural Research 
No. F. 53 (1)/40 A. H., dated 24th February 1940 and have considered 
that detailed information required by the Research Council would 
involve much· labour. and trouble in its compilation and would not be 
·essential. 

The lines on which information was required by the Research Council 
are set forth in paragraph 4 of their letter above mentioned and is 

·reproduced below :-

."A section in the annual report of the appropriate department may· 
be denoted to supplying detailed information in regard to the industries 
named in the list below, in particular, in regard to their rise or fall 
in the Province as a whole, the influence on them of contiguous 

· -cliseases, other reasons for fluctuations, and steps taken for improve-
ment. 

(a) Trade in live animals, both inland and for export. 
(b) Production of hides and skins. 
(c) Sheep rearing for wool and mutton. 
(d) Goat rearing for milk and mutton. 
(e) Poultry keeping for eggs and table poultry. 
(f) Horse and camel breeding in the Provinces and States where 

these industries exist. 

(g) Other livestock industries, i.e. pig rearing." 

Accordingly, Government directed that the Livestock Expert to 
Government should pre11are a general precis of the position of animal 
industry in the Province from the information available in his office 
and with other officers in the manner indicated below :-

Subject. 

(I) Statistics of animals slaugh
tered in recognized slaughter 

· houses. 

{2) Trade in live animals both 
inland and for export. 

Source. 

Bombay Municipality and the 
Commissioners of Divisions. 

Chief Marketing Officer, Bombay, 
and the. Bombay Port Trust. 
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Subject. Source. 

(3) Production of hides 
skins. 

and Chief Marketing Officer and the
Director of Veterinary Services 
in consultation with the Direc
tor of Industries, i£ necessary. 

(4) Horse and camel breeding . . Director of Veterinay Services. 

(Note.-The Officers concerned were requested to furnish the informs-· 
tion to the Livestock Expert to Government not later than 31st 1\Iay 
every year.) 

The following precis is prepared on the basis of reports so far received: 
and the information available in this office:-

A TRADE IN LIVE ANIMALS BOTH INLAND A'l\TD 
FOR EXPORT. 

(a) Cattle.-The position of cattle stock in the Province of Bombay 
during the two quinquennial censuses of 1934-35 and 1939-40 is shown 
in the following table. It shows that the total cattle stock was· 
approximately 74! lakhs and 72! lakhs respectively, thus· showing 
a decrease of 2 lakhs cattle in the census of 1939-40. The decrease is 
most noticeable in the case of female young stock below 3 years and the 
working bullocks by 1,21,000 and 77,000 respectively. The decrease 
isattributed to the two scarcity periods of 1936-37 and 1937-38 in 
Gujarat, Deccan and some parts of the Karnatak. 

One more significant feature of the table is that the total cattle inale 
stock is in excess by 12 and 13 lakhs over the total female cattle stock 
thus showing that the Bombay Province is a deficit Province as regards 
its supply of·working bullocks and is required to import them from the 
surrounding States and Provinces. 

From the figures supplied by the Chief Marketing Officer Bombay,. 
the Province of Bombay imports yearly 23,000 m~Je cattle as ~nder :-

Imports of cattle from other Provinces and States in 
the Bombay Province. 

(1) From North of Ahmedabad District 
(2) From Central India to Khandesh 
(3) From Mysore and Karnatak mostly Dharwar 

District. 

Total 

No. 
3,000 
8,000 

12,000 

23,000 

The cattle are received almost entirely by road and consist mostlv of 
males. 

As regards exports to other Provinces and Indian States the trade 
is insiguifically small and does not exceed 200 cattle per y:ar. It may 



123 

be pointed out here, tbat as a result of exhibition of the Bombay Province· 
Cattle at the All India Cattle Shows, the Ceylon Government is indenting· 
on this section for the supply of Khillar cattle 'and this section has 
supplied 15 khillar cows and one bull during the current year and' 
20 during the previous two years. 

(b) Bu.ffaloes.-The position of buffalo stock in the Province of 
Bombay during the last two quinquennial censuses of 1934-35 and 
1939-40 is shown in the following table "B" (attached herewith). 

It shows that tbe total buffalo stock is almost constant, viz. 25 lakhs .. 
At the same time the figures reveal that the female buffalo stock is in 
excess of the male buffalo stock by about 15 lakhs, thus showing the

. enormous extent of import of t)le female buffaloes from the surrounding 
States and Provinces and the colossal maltreatment of the male stock, 

From the figures supplied by the Chief Marketing Officer, Bombay, 
the Province of Bombay importa 32,000 buffaloes yearly as shown 
below:-

Imports of buffaloes from other Provinces and Indian States in the
Bombay Province-

(!) Byrait-

(a) To Bombay and Suburbs-

(i). From Punjab and Delhi side 
(ii) From Mehsana 
(iii) From Baroda 

(b) To Poon<i--

(i) From Puniab and Delhi side 

Total 

Total by rail 

(2) ByRoad-

(a) From Central India, Centr~l Provinces and 
Berar to Khandesb. 

(b) From Nizam!s Dominions to Sholapur district 
mostly to Barsi. 

Total by road 

Total imports by Rail and Road 

No. 
15,000· 
13,000 

1,000 

29,000 

1,000 

30,000 

600 

1,400 

2,000 

32,000 

As -regards exports to other Provinces and States and to. 
foreign countries, it is nil. 
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B. Production of Hides anil Skins. 

The total production ·of_hides is estimated approximately at 11 ~ lakhs. 
'This consists of 9}lakhs of dead hides and 2 lakhs slaughter h1des. 

As regards the production of ski-n:", it is estimated at. 23 lakhs, 
-consisting of 18} lakhs slaughter skins and 4! lakhs pnvate and 
religious slaughter skins. 

C. Sheep ani/, Goats. 

The position of the ·sheep and goats during the two previous 
quinquenni~J.periods was as under :-

Sheep 

Goats 

!934-35. 

1,681,205 

2,108,918 

. Period. 
1939-40. 

2,097,486 

2,854,697 

Increase or decrease . 

+416,281 

+745,779 

showing an increase of 4 lakhs in sheep and 7llakhs in goats. 

The imports of sheep and goats from other Provinces and Indian States ' 
are estimated at 6 lakhs per year. The exports to other Provinces and 
States are exceedingly small and are estimated at 400 sheep and goats 
.annually. The imports are mainly from Bikaner, Marwar, Jaisalwar, 
J>alanpur, Kathiawar and Gujarat States. The foreign exports and 
imports of sheep and goats are nil .. 

It is interesting to note that the requirements of Bombay, and Bandra 
:municipalities' slaughter houses for sheep and goats are approximately 
8 lskhs per year. 

• C. Sheep rearing fo-r. Wool ani/, Mutton. 

As mentioned in previous paragraph, the strength of sheep during the 
·quinquennial period of 1939--40 has gone up to 21 lakh_s as compared 
with 17 lakhs during the previous period of 1934-35, thus showing an 
increase of 4 lakhs. It may be inferred therefore, that there is an 
increasing tendency in the Bombay Province to rear sheep, as their 
rearing is both inexpensive and profitable. It is estimated that Bombay 
Province produces approximately 15 to 18 lakhs lbs. of wool annually 
and valued about 7 lskhs of rupees. The wool is main!}' utilized in the 

. -manufacture of "Kambalis ",i.e., rough country blankets, for which it is 
well suited. The value _of the annual average import of wool and 
woollen goods into this province is estimated at one orore of 
rupees. 

This Provine~ is carr}"ing out experiments at the Sheep Breeding 
Farm, Poona, smce the last 3 years to breed better sheep with the help 
-of the Imperial Council of Agricultural Research. The work done so 
far has sufficiently indicated that the local sheep c\).n be bred to produce 
.better quality wool. The results of the working of this Sheep Bree~ng 
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Farm are published in full from year to year and detailed information: 
would be found therein. · 

D. Goat rearing for Milk and M •. · 

~he goats have also increased by 7t lakhs during the last quinquennial 
p~rtod of 1939-40: when the.goa.ts increased to 28t lakhs as compared 
mth 21 lakhs dunng the penod of 1934-35. The increase, therefore it 
may' be inferred, is gaining ground in the Bombay' Province on acco~t 
of the utility of the goats for milk, mutton and skins. 

A scheme for improvement of the goats was submitted to the Imperial 
Council of Agricultural Research in tbe y'ear 1934, which has now been 
referred back for revision, due to changed condition. Opinions are 
being invited from the various districts of the Bombay' Province, as 
regards the utility' of the goats, as there are strong reasons both in the 
favour of and against the goats. 

The work on testing the Kamori goats of Sind is beiug carried oUt 
since the last 1t years and is being described in this report elsewhere. 

E. Poultry keeping for Eggs and Table Poultry. 

The quinquennial census of 1939-40, provides the first census 
of poultry in the Bombay' Province. According to the census, there are . 
approximately 49lakhs of poultry in the Province, consisting of 48,65,000 
of fowls and 30,000 duck1!. The fowls are made up of:-

Hens 19 lakhs. 
Cocks 7 lakhs. 
Chickens 23 lakhs. 

It is commonly' supposed that producers keep poultry Jor their own 
use. In actual fact (as pointed in the report on the marketing of eggs 
in India. and Burma 1938), more than 60 per cent. of the hen eggs and 

. 80 per cent. of the duck eggs are actually marketed. 

Out of the total fowls, 19 lakhs are hens and if we take half of them 
laying during the year at the rate of 50 eggs per hen, it is estimated that 
Bombay Province produces roughly 4! crores of eggs worth Rs. 6! lakhs 
at the rate of annas 3 per dozen. There is great scope for increasing the 
egg production of the Deshi hens by grading with improved stoek. In . 
the Bombay Province, the improvement of poultry and the distribution . 
of improved stoek is being carried out since the last 13 years. With the •. 
help of the Imperial Council of Agricultural Research, Poultry Research 
Schemes were in operation since the year 1936 at Kirkee, A..nkleshwar 
and Vadala. The work done at these centres has been described else
where in this report. During the year of report about 800 improved 
birds and 2,200 setting eggs were distributed in the villages for 
improvement of poultry. 

As a result of putting out improved stock in the villages, it has been 
£ound that graded pullets lay more and bigger eggs than their dams. 
The increase. in egg production is 40 per cent. in the graded pullets over 



126 

·their Deshi dams. In order to realise better profits, a more systematic 
marketing of graded eggs produced in the villages shall have to be 
organized a11d more eiiective measures takel\ to co11trol a11d prevent 
poultry diseases. · 

F. Horse and Came! Breeding in the Province and States where 
these I nilustries Exist. 

In the Bombay Province there were 117,600 horses a11d ponies and 
·2,424 camels as per quinquel\nial cel\Sus of 1939-40, as against 116,600 
horses and ponies a11d 2,372 camels during the previous period of 1934-35. 

No work 011 either of these bra11ches of livestock is being carried out 
;in the Bombay Province. 

G. Other Livesrock Industries, e.g. Pig Rearing. 

There were 66,500 pigs in the Bombay Province as per cel\Sus of 
1939-40. . 

No sci011tific work on pig rearing is being do11e in the Bombay 
·Province. 

TABLE A.. 

AGRICULTURAL STOCK. 

The Quinquennial Census Figures. 

Cattle, 1934-35. 

~a) Males-

{!) Bleeding bulls, i.e. e~tire males over 3 years 34,259 
kept or used for breeding purpo"". 

(2) Working b11llocks i.e. bullocks, and unc... 3,169,634 
tra.ted. males over 3 years kept for work only. 

(3}0~t~gb:I:::.t_over 3 yeora not in use !20,387 

(4) Young malo stock Ui( to 3 y .. rs 1,01'8,869 

Tot.! males 4,343,149 

{b)Femalu-

(1) Breeding cows, i.e. con over 3 years kept I 796 896 
for breeding or milk production. ' ' 

(2) Cows over 3 y .. ra used for work 171,957 

(3) Cow~ over 3 years not iD. use for work or 59,876 
. breeding P"!'POSOO. 

(4) Young female stock up to 3 y .. rs 1,076,047 

Tot.! females 3,104,776 

Excess of males stock over female stock 1,238,373 

Tot.! cattle (Malesa~d females) 7,447,925 

1939-40. 

37,099 

3,093,006 

159,672 

1,003,902 

4,293,679 

1,974,739 

11,690 

13,119 

955,384 

2,954,93!1 

1,338,747 

7,248,611 



TABLE B. 

AGRICULTURAL STOCK. 

The Quinquennial 0en&U8 .Figures. 

Bufialoos. 

~a) Malu-

(I) Breeding bull bufta.loes, i.e. entire males over 
3 years kept or used for breeding purposes. 

(2) Working bull buffaloes, i.e. bull buffaloes 
and uneastra.ted males over 3 years kept for 
work only. 

(3) Bull btdi&loes over 3 yea.rs not in use for 
bre&ding or work. 

(4) Young tnalo stock up to 3 years 

Totaltnales 

•(b) Feinalu-

(1) Breeding she-buffaloes over 3 years kept for 
breeding or milk production. 

_" (2) She-bufta.loes over 3 years used for wO~ A • • ' ' 

(3) She-buffa.loes over 3 yea.ra >not in use for 
Work or breeding purposes. 

~(4) Young fotnale-stock up to 3 years 

Totalfetn'alos 

Exceas of female stock over the m&le stock 

rotal Buffalo stock 

1934-35. 

17,276 

200,706 

11,452 

295,978 

525,412 

1,153,869. 

94,669 

21,773 

717,846 

1,988,157 

1,462,745 

2,513,569 

1939-40. 

16,420 

168,644 

"11,0726. 

267,298 

463,434 

1,302,509 

·• 11,942 .. 

8,436 

.. ~ 

698,727 

2,021,614 

1,558,180 

2,485,048 
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APPENDIX D. 

Summary of w<Wk done at tlw Porma Coll~ge of AgriC!jlture, for 
tlw year 1940-41. 

This is the thirty third year of the Co!lege . 

.EJtaff. 

I was in charge of the College as Principal excepting from 3rd January 
to 16th January 1941 on leave when Dr. G .. S. Cheema looked after the 
work in addition to his own duties and Professor R:. S. K:ulkaruy did the 
work of the Professor of Agriculture in addition to his own duties. 

Dr. G. S. Cheema, Horticulturist to Government, Bombay Province, 
Poona was on leave for one month and nine days from 1st May to 9th 
Jui:,e i941 and Mr. P. G. Dani, Assistant Horticulturist acted in his 
place. 

Professor J. P. Trivedi, Professor of Agricultural Engineering, 
Physics and Mathematics, Poona, was on deputation as Secretary, 
Agricultural Institute, Anand, up to 3rd January 1941. Professor A. 

-A. Vasavada was acting in his post. Professor Trivedi was allowed 
to retife from 4th January 1941 and Professor Vasavada has been 
confirmed. 

It is to. be mentioned with great regret that Professor J. P. Trivedi 
died on 2nd May 1941 and the College has lost one of the best members 
of the Stafi and a great friend of the students. He used to help many 
a poor students with money. He was an embodiment of social service 
and a fine example for the students to follow. He was the original . 
organiser of Inter-Collegiate Sports of Poona and was intimately 
associated with the Rover movement. 

Equipment. 

Library.-During the year under report the library received the fourth ' 
instalment of Rs. 5,000 of the special grant, and 235 new books were 
added. During the year, 193 periodicals were received. Back numbers 
of certain jouruals were also purchased. 

The total number of books in the libr~ry up-to-date is 10,734 and the 
number of' complete and bound volumes of periodicals is 3 449 besides 
a large number ?f periodicals which still await binding. The library 
was rearra:'-ged m an up-to:~ate manner. The work of typing index 
cards, pasting labels and wntmg numbers on them mentioned in last 
ye~r's report was contin,.cl during the year. 

All the book& and journals in the College Library have now been 
systematically arranged according to Dr. Dewy's" Decim&). system". 

400 volumes were got bound from. the Yeravada Prison Press during 
the year under report. • . 
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Laboratories.-The Government were also pleased, to give the fourth· 
ins~!ment of Rs. 2,344 for equipping the various College LaboratOne.s 
dunng the year under report. These amounts were utilised to equip 
the laboratories of (1) Agricultural Engineering, (2) Chemistry, 
(3) Entomology, (4} Botany and (5} Plant Pathology sections. 

Curricula. 

• As mentioned in the last year's Annual Report a new syallabus_ came 
mto force from 1st May 1941. 

Sttt<lentsl.ip. 

The number of students that attended during the year was 89, 62' 
and 59 in the F.So. (Agri.), S.So. (Agri.} and B.Sc. (Agri.) classes 
respectively. 1.-

Examinittion Results. 

The number of students that appeared for the examinations was 96 
for the F.So. {Agri.), 68 for the S.Sc. (Agri.) and 68 for B.Sc. (Agri.) 
and the nW:nber passed was 63, 41 and 38 and the percentage of passingS -
65·6, 60·3 and 55·9 respectively. · 

In the F.So. (Agri.) examination, 3 scholars_from Baroda State topped 
the list. - · ' ' ·, · • 

Post-graduate courses. 
I " ·• 

-.In all, six post-gra.dua te . students were working in ; this College, 
'' :namely-3 in Botany, 1 in Entomology, and> 2 in Plant Pathology 

sections. Of these, 1 was studying for Ph.D. degree, 2 for M.So; degree 
and 3 for M.So. (Agri.) decree. 

Out of these, 1 got the M.Sc. degree in botany. 
' 

Special Courses. -

Special cdurses were taken advantage of by 17 students-Crop 
Production 1, Plant Pathology 3, Dairy 9, Chemistry 1 and 
Horticulture 3. 

Training of Rural Assistants. 

Forty-eight Rural Assistants from Saharmati were given training in 
Agriculture and 11llied sciences during the p!jriod of two months from 
16th Septem~et 1940 to 15;h Nov'e,mbe.r 1940. ' · 

.'r AgricitltJral ,(}raduates' Employment Boara. 

There were 60 registered members ~n the roll of the Board during the 
year under report, 23 being the new members. 

HO 11 Bk Q 27-9 
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- During the year, 17 enquiries were re<l':ived from employing a~encies 
and these enquiries were promptly. cu;culated to the regiStered 
members. 

Atlmission j0'11941-42 fO'! the Bache'/m of Science ' 
(Agri.) Degree Course. 

In all 93 duly qualified candidates (86 from Bombay Province and 
1 from ~utside the Province) applied for admission to the First Year 
class. But only 68 candidates (66.from the Bombay Province and 2 from 
outside) were admitted against the total number of 80 in the last year. 

Special Courses. 

For these, 3 students were admitted for Crop Production, 1 for Dairy 
and 1 for Veterinary course. 

Scholarships. 

The number of scholarships for' three years continued to be the same 
as in the previous year, IUimely-5 for Backward classes including 
Intermediate and Mohamedans and three for General Competition in 
each of the three classes. '' 
·, Out of 24 Government schoiars, I fail~d in B.Sc. (Agri.), 2 in S.Sc. 
(Agri.) and 2 in F.Sc. (Agri.) in the University examinations. 

The Baroda State deputes 5 Government scholars every year with 
a scholarship of Rs. 30 per month plus college fees, etc. which comes to 
about Rs. 710 per year, per student. The selection of scholars by this 
State ~ been found to be good on the whole. 

The Stude_nts' Hostel. 

There were 131 students in the Hostel during the first term and 132 
in th~ second. Seven messes were working. , 

SpO'!ts and Socia! Actimtie;. 
The College Gymkhana.-The Gymkhana continued its 'activities of 

indoor and outdoor• sports and athletics, the students' Reading Room 
and the Debating Society. 

For want of g~od play ground, games lik•l cricket, foot pall and hockey 
suft'ered. Tenms, volley. ball and gymnasium were most widely 
patronised by the students. In the Inter-Collegiate • competitions, 
our students put up a much better show as compared to the previous 
year. 

'The Annual Socia! Gatkeringi--This was held iil the second week of 
September 1940 and Dr. R. P. Paranjpe presid~d and addressed the 
students aftsr distributiDg various prizes. · ' · · 
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Rowrs. 

The:re we:re 4't ·Rov6ll! dluing the year. This year, Hindi classes 
:were. he!d and about 25 students appeared for the First Examination 
III Hindi and except 2 all passed. Professor N. Narayana continued 
to be in charge of the ·Rovers this year also. 

StudepJ,s' Lite.-ary Activities: 

The Poor!(J, Agricultural College Magazine.-Dr. J. A. Daji continued 
to work as Editor of the Magazine ·for the whole year under report. · 
There were in all390 subscribers-233 students, 41 staff members and 
116 others. 

Due to war, 5 journals ceased to arrive in exchange. In all38journals 
are received in exchange. Out of the 23 articles published, 8 were from · 
the students, 10 from the College and Departmental StafF members and 
5 f;rom outsiders. 

The financial position of the Magazine continued to be sound, there 
being an addition of Rs. 170 to the reserve, during the year under ' 
report. · 

The University Training Corps. 

The usual activities of the platoon commenced from the 'lst week 
of July 1940. Lt. V. M. Chavan waB transferred to Karjat. But 
Mr. S. V. Bapat ably carried out the .recruitment and training of the 
platoon during the first term while Sergeant Wagh who was in charge 
{)f the platoon from the 2nd term <took great pains in bringing up the · 
platoon to the required standard of efficiency. 

The platoon consisted of 1 Sergeant, ~o corporals, 4 Lfcorporals 
• 14 trained soldiers and 17 recruits, making a total strength of 38 members. 

Admission had to be refused to many enthusiastic students. 
In spite of the heavy work at the College, the attendance of the platoon 

was the highest in the Company throug)l.out the year. • . 

Mr. B. G. Oka, the past Surgeon of this College platoon, who i!l now 
a membet o£ ,th~ College staff has been granted King's Commission in 
the U. T. C. and has been appointed as the Commander of the College· 
Platoon from this year. Lt. Chavan on return to the College has been 
appointed Second in Command of the 'B 'CompanY, of the U. T. C. 

Mr. S. V. Bapat has be~n offered Emergency Commission in the Army 
as a second Lieutenant and Cadet Halkeri has been granted the Viceroy's 
Commission. QJLJCpl. Chopade also has been selected for the Police 
Training Course. ' · 

Oo·opMative Stares. 

During ·.f;he year under report, the Stores had to restrict its acti'vity 
·.to the supply of jonrnals to the various classes. · 

JIO·D Bk Q 27-9a • ' 
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Aid and AssistanCe to the Public. 

Veterinary Hospital.-The number of in and out-po.tionts .during the 
year was 280 and 4,912 respe0tively' as against 4~0 and 6,009 
respectively in the previous year.: The_num?er of c~s~rat10ns performed 
·was 208 and the number of cases supplied With medicmes was 89. 

- , Revenue OffiCI!'I's' Trqin~ng Olass. 

As decided by Government in 1937 the Revenue Officers' Training 
Class was held from 9th September 1940 to 20th September 1940 and 11 
Assistant and Deputy ~ollectors attended the .c!ass. 

Foresi Rangers' Course. 
Ten Forest Ranger students (6 Bombay Government Norillnees, 2 

Indian State and 2 Private ones) commenced their course from 1st May 
1940 and have already completed their first academic year. All the 
students have been examined and the progress on the whole has been 
quite satisfactory. 

The period of the Forestry class has again been extended by anothel" 
two years up to the end of .30th April 1944 by the Government 
of Bombay (vide Government Resolution, Revenue Department, 
No. 4789-33, dated the 26th April 1941), and accordingly the selection 
of the candidates of the third batch for the 1942-44 course will take 

·place in due course.- . 

Research ancl Ailvice. 
This Institution, in addition to teaching, also conducts research inro 

various problems concerning agriculture and allied sciences which makes
teaching at the College more realistic. Summaries of research work 
done by each section are embodied in the Annual Report of the 
-Department. 

Visitdrs. 
· Foll~wing were the visitors duting the year ~nder reporl :-

1. His Excellency the Viceroy accompanie'd by . 
2. His Excellency the Governor of Bombay. 
3. Mr. J. A. Madan, Adviser to His Excellency tlle Governor of 

Bombay. · 
. 4._ Mr. H. F. Knight, Adviser to His Exc-ellency th& Governor of 

· Bombay. · ' 
5. Honourable Mr. Fazlul Huq, Minister, Bengal. 
6. Mr. 'I. Chatterjee, Physiological Chemist, Dacca. 
7. Deputy Director of Agriculture, Karnatak Division, Raichur. 
8. Australian Imperial T):-oops. 
9. Students of various local Educational Institutions from all over 

the province. 

Poona, 1st September 1941. 

B. B. PATEL, 
Principal, 

College of Agriculture, Poona. 
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Programme of work for tb~ year 1941-42. 
. .. ... -~ . ·-

, 1. Administration and control over the teaching activities ~d 
welfare of the students of the troll~ge.•. , , , ,, 

2. 'The readjustment and revision of the Post~Gr~duate cqurses to· 
:make them more useful. 

College of Agricult~fe : 
;p oona-, 1~t September 1941. 

B.S. PATEL, 
, Principal, 

College of .A:griculture, Poona. 
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.APPENDIX E. 

Sum1ARY oF woRK UNDER THE PROFESSOR Oll' AGRICULTURE, 

AGRICULTuRAL CoLLEGE, PooNA, FROM JUNE To 
JULY 1941. 

(A) STAFF AND ADMINISTRATION. 

Mr. B. S. Patel held the post of the Professor of Agriculture th,rough
out the year except between 3rd January 1941 to 16th January 1941 
when he was on leave on average pay. During this period Mr. K. S. 
Kulkarny held charge of this post in addition to his own duties. 

(B) THE SEASON. 

(a) Climate anil rainfall.-The rainfall from June 1940 to. May 1g41 
was 24· 43 inches. There were no ante-monsoon showers. Rainfall 
began in the lst week of June but in the first three weeks ·it measured 
onJY l · 06 inches which helped the preparation of land. The real useful 
rain began from the 23rd June giving 3·17 inches in a week with 13 
rainy days in the month, 5 days giving less than 20 cents each. Kharif 
sewings which began with this rainfall were however, often interrupted 
by continuous drizzles in the first week of July. July was almost wet 
but recording only 4 · 20 inches in 26 days with 17 days giving less than 
20 cents a day. August was like July, recording a total rainfall of 4· 75 
inches in 25 days with 13 days giving 1 to 12cents a day. From the end of 
August to the 16th September there was a very useful break. September 
rains however, were heavy giving a total of 6· 65 inches in 8 days. The 
rainfall up to middle of September was never more than 86 cents on any 
one day. Again there was one more heavy rainfall from 11th to 17th 
October, giving a total rainfall of 4·11 inches in this month. The 
months of November and December were practically raiuless except for 
26 cents at the end of November. January gave only 23 cents. 
• (b) ConilitWn. of crops.-The continuous drizzling rain from June to 
August encouraged the growth of weeds along with the growth of crops, 
as there was no su11icient break for intercultivation and weeding. The 
short break in September gave barely enough time for cleaning up fields. 
The heavy rainfall in mid-September though very useful for rabi sowings 
caused great harm to the standing crops such as jowars, bajri, chillies, 
sugarcane, tomatoes and grounduuts. Similarly the heavy stormy rains 
in mid-October again damaged the standing crops like bajri, grounduut, 
jowar, sugarcane and chillies. Thus the klw:rif crop outturns suffered 
heavily and sugarcane gave poorer gul owing to severe lodging. Rabi 
crops were good on the whole. 

(C) AGRICULTURAL EDUCATION. 

The revised courses started from the 1st May 1941. During the last 
two years attempts were made to give more field work in agriculture on 
the lines. of the revised course and this has shown considerable 
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improvement in the practical work of the students at various 
exam!nations. The additional staff of 2 lecturers and 1 Demonstrator 
sanationed by Government has now been fully ente)."tained and this 
~s helped considerably in the training in practical field work both 
m Crop-pmuction as well as animal husbandry • . 

Special cowrses. 

(a) :rhe Special Courses in .An.imal :Husband:ry and Dairying were. 
attended by 9 students. A. few of them are doing private business while 

. ethers are employed. 

(b) The Special course in Crop-Production bad one student who left 
after a week. . 

.(o) 48 students training at Sabarmati came to this College for their 
final training as rural assistants and were given suitable, training on the 
College farm and Dairy. 

(a) An Agricultural Training class was arranged for 10 days in l:!ept
ember for the Revenue O.ffioers. 

(e) Demonstrations were arranged for the public and for the students 
of various local and outside educational institutions. 

(D) RESEARCH WORK. 

Experiments on methods of cultivation to economise the use of water, 
to find out the best variety of sugarcane, to see the effect of onionised 
wateF on crops; to see the effect of Farm yard manure on rotting of green 
manure, to find out the beat dose of nitrogenous top dressing, to. study 
the effect of legumes fu arotation etc. we;re carried out to demon~trate 
different methods o£ carrying out field experiments and to get results f~ 
c~op improvements. · 

WORK DONE BY TH;E COLLEGE DAIRY. 

DEVELOPMENT OF BIGBEB llULK YIELD, ALONG WITH EA.BLY MATURITY 
ID lU:GULAR CALVING IN SINDHI COWS AND SUBTI BUFFALOES. 

{i) Sindhi cows. 

In 'the line of out-crossing with bnll Tulip, 3 out 'of his 6 daughters 
showed superiority over their dam. . One of these Tucas 053 bas 
topped the herd with 5,504 lb. of milk on an average of 8 lactations 
while another of these Homtul bas an average of 4,296 lb. over 
!!lactations as against the herd average of 2,208 lb. 

Three daughters of the bull Silver Jubilee have finished their first 
lactation and all"bave calved 6 months earlier than their dams. 

King Canute's daughters have all done poorer tban their dams this 
year also. 
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.Two daughters of bull King Peh!avi calved for the first time at an 
average of 2 years, 10 months and 4 days as against the dams' average 
age of 3 years, 2 months and 15 days. Pami No. 106 has given 
4,350 lb. in the first lactation as against 3,468 lb. of her dam in her 
first lactation. 

(ii) "Surti buffaloes. 

The following statement shows the performances and various pedigrees 
of Snrti buffaloes·:- · 

No. Name of daughter. a~;a~: I ~.::;.:~ I Namo of dam. :::::::~ 
lb. tlon•.l lb. 

I No. of 
!acta· 
tlons. 

I. Inbreedlngo!DbagllloebyBulJ DnlryButtcr, 

Bhagter I 4,096 Dhagi 4,833 

II. Line breed lng of Bba.gi by B u1J BaxJ. 

Bbb::l 4,067 Bhagl 4,854 

Bhagaxl Dhagatal 

BhabJ 2,632 Do, 2,419 

III. Line Breeding of Sexta by Bull Dairy Dutter. 

8\llct.erl 3,427 Sujex 4,735 

Bnrler II 3,402 Do. 3,800 

SuJecter 5,031 ,3 Sujecta 3,054 

IV. In Breeding of Bubar by Dull i Diary Prld c. 

Sabdlp Sa bar 

Saba pride 4,459 4 Do. 4,350 

3 Pr ... b 3,177 Do. 4,522 

V. Lino br ceding b y Sexta•s blood (B uU sabpran ). 

Ghot~haran 4,542 Goll!dJp 4,232 

Motran 3,529 Motlde 2,646 

r..tran 3,576 Latter ::1 3,993 

Remnrks. 

Dam sold oft 
aa IO\V yielder. 

New addition. 

Babdlp sold 
a.s not keep-
log well. 
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· (E) Coli!MERCI.AL WoRKING oF THE CoLLEGE D.AI.RY. 

(i) The strength of he~d started with 224 and ended with 297 heaifs 
-of cattle made up of 176 adults and 121 young stock. . · · .. 

. (ii) Performance of animals-The avetage number of milking cows
In 1940 was 31·4 out o£ a total of 44·7. The average milk yield per 
head came_ to 2,208lb. as actually drawn and 1,9241b .. as after feeding·· 
calves agamst 3,004 lb. and 2,648 lb. respectively of last "year. m 
buffaloes, the average number of milking animals in 1940 was 54· 4 out 

·of a total68·0 giving an average milk yield of 3,562lb. as actually drawn 
,and 3,369 lb. after feeding calves as against 3,138 lb. and 2,967 lb.· 
respectively of last year. The decrease in milk yield of cows was 

.because we had 52 percent. of cows ·which have finished only the first 
and second lactations and 14 per cent. cows have already completed 
more than eight !acts tions. •· 

(iii) The financial aspect of the Dairy for the year under report shows 
that in 1940, the total milk produced came to 341,124 lb. as against 
315,064 lb. of last year. The milk fed to calves came to 27,944 lb. 
as against 26,296 lb. of last year leaving 313,180 lb. available for 
ilisposal as against 288,768lb. in 1939. 

The cost of production per lOO lb. of milk came to Rs. 13· 46 and the 
realisation came to 12·67 as against Rs. 14·55 and Rs.l3·13 respectively 
-of the last year. The decrease in the cost of production is probably due 
to more animals maintained and therefore more milk produced, the 
overhead charges remaining more or less the same. Another probable 
reason may be the reduction of cost of feeding due to cheaper production 
of fodder, the cost of 100 lbs. being Re. 0-4-II· 6 as against Re. 0-5-5· 5 
of 1939. 

(F) MISCELLANEOUS. 

(i) Crops grown in aiffere:nt seasons arulffYr trial.-D!Iilkia and Doilaka 
mixture planted in May gave 9,419 lb. of Dwlhia and 2,659 lb. o£ 
Doilaka per acre as against-18,418 lb. and 799 lb. respectively for 
November planting. November planting has given higher net 
income. 

Gujarat Oottons.-1027 A.L.F. yielded 1,392lb. B.D. 8 gave 1,416 lb. 
and segregate 1-6 gave 1,230 lb. of seed cotton in fields which were last 
year under irrigated crops. 

Tontl!i.-This crop gave last year a total yield of 27,082 lb. per acre 
of green frnits while this year the yield came to 30,502 lb. per acre. 
The best yielding months were June and September, while December 
and January gave practically no yields. In July the crop suffered from· 
a bad attack of mildew which was controlled by Sulphur dusting. 
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Season. 
Yield in Money. 

lb. 

Rs. &. P· 

June-Septeml,er 21,730 949 13 0 

October-January 1,815 144 2 0 

Febru&ry·M&y 6,957 'I 317 

----
30,502 1 1,411 6 o 

Lima beans.-Planted in middle of May 1940, the crop started yielding 
green pods in August and gave a total yield of 11,620 lb. December· 
being the best month with 4,300 lb. In another area these beans· 
yielded as higli as 16,000 ·lb. while double beans gave only 10,770 lb. 

. green pods per acre. 

Peas and Oats.-Peas and oats grown for green fodder after a green 
manure with san.n hemp in the kharif season gave 33,774 lb. of green 
fodder undet irrigation. 

Napier grass.-(i) This was grown on 22 Gunthas of land as a dry 
crop and it gave 4 cuttings yielding 7,740 lb. of green fodder' per acre. 

(ii) Visitors.-The number of visitcrs was large, specially on· the· 
College farm. 45 visitcrs were shown round the Dairy. 

(iii) Enquiries.-The number of enquiries continues to be very large. 
Over 390 enquiries for seeds and manures alone were attended to. It is 
evident that the public are taking greater interest in obtaining 
information on crop growing and dairying. 

(iv) Bull services.-The College dairy afforded bull services tO 21 cows 
and 15 she-buffaloes belonging to the public. 

(v) There was no case of corruption during the year, in my section. 

B.S. PATEL, 
Professor of Agriculture. 
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Programme of work for the year 1941-42. 

1. Teacking . .-:.This would be continued as required by the new 
courses. 

2. Research.-The following items will be in handduring the year :-• 

(A) On the Agricultural College Farm. · 

(i) Position of legumes and an oil seed in rotation with a cereal. 

( ii) Effective rotting of Sann hemp green manure. 

(iii) Effects of different kinds of preparatory tillage with and 
without manure for dry crops in the Deccan. 

(iv) Improvement of soil fertility by leguminous green manure 
crops. · 

( v) Modified method of planting sugarcane. 

(vi) Spacing, varieties and number of seedlings of chillies. 

(vii) Spacing, varieties and number of plants in cotton. 

(B) On the Agricultural College Dairy, Kirkee. 

(viii) Development of higher milk yield in cows and buffaloes along-
with early maturity and regular calving. · 

B.S. PATEL, 
Professor of Agriculture. 
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APPENDIX F. 

:SuMMARY oF WoRK DONE UNDER THE PLANT PATHOLOGIST TO THE 

GOVERNMENT OF BoMBAY FOR THE YEAR 1940-41. 

Staff ancl administration. · 

Dr. B. N. Uppal held charge of the section throughout the year. 
Dr. S. P. Capoor was appointed with effect from April1, 1941, to the 

temporary post of Additional Assistant Plant 'Pathologist under the 
Bombay Virus Diseases Scheme. 

Research Work. 

l. Fusarium wilt in sann-hemp.-About 3 lb. of nucleus seed of 
the' wilt-immune strain of sann-hemp was produced. in the wire cage at 
Poona. Six pounds of the nucleus seed produced in the previous season 
was sent to Dharwar for multiplication there in the open. About 40,000 
.lb. of seed of the wilt-immune strain multiplied at Dharwar during 1938-39 
and 1939-40 was handed over to the Rural Development Department 
for growing on the Deccan Canals. 

2. Wilt in Lathyrus sativus.-Self-bred progenies of 39 plants 
comprising four varieties from Indore and one local selection of Lathyrus 
sativus, viz., Indore T-1, Indore T-2, Indore T-3, Indore T-4 and S-1, 
which, with the exception of Indore T-4, did not suffer mortality from 
wilt in wilt sick soil in 1939-40 season, were tested in pot culture in 

. the glasshouse, in which air temperature ranged from 24 o to 30°0. during 
the_period of the test. Cultures Indore T-2-1 and Indore T-3-8 were 
completely free from wilt, whilst progenies of a. number of plants in 

-other cultures also did not suffer any mortality. Promising plants 
'from amongst the survivals in each culture were selected and 
transplanted into the infected plot. Further tests will be continued .. 

· In inoculation experiments the Lang (Lathyrus sati,;,.s) Fusarium 
was not able to infect Lathyrus odoratus and L. latijolius. The Lang 
Fusarium appears to be a new variety of Fusarium orthoceras. 

3. Koleroga of areca-nut.-It Was reported last year that areca-nut 
trees may harbour infection in their tops without showing any external 
signs of the disease. Observations made during the year have shown 
that the t6ps ·of some acreca-nut trees sometimes devel"P lesions on 
their outer surface as a result of infection, which often does not penetrate 
deep into the cone. The lesions are vety small and pass unnoticed. 
With the further development of the growing point, new leaves are 
unfolded and the young leaf-sheaths show signs of infection. With 
the onset of the monsoon the lesions on the young sheaths increase in 
extent and coalesce, forming diseased areas of considerable size. As the 
older leaf-sheaths fall from the tree, diseased areas on younger sheaths 

. become fully exposed. The fungus actively grows in these areas and 
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forms a crop of sporangia. The latter are then blown to the bunche~> 
and ca~se in:lection of.n~ts. The fall of diseased n~ts early in the rainy 
seouon 1s a charactertsttc feature of trees harbounng latent in:lection 
Such trees thus constitute a potent source of primary infection in areca: 
nut ~ardens. The trees continue to grow for several years without 
showmg any other i!l efiects. ~owever, wh~n i~ection of the top 
becomes deep-seated, 1t penetrates mto the growmg pomt and ultimately 
kills it. The death of the growing-point is followed by invasion of 
the top by decay organisms, but since dead or drying tops continue to 
support growth of Phytophthora arecae, ·they serve as foci from which 
infection radiates in the garden. 

Further cross inoculation tests have shoWn that the koleroga fungus 
does not pass to sandal, which has so far been regarded as a collateral 
host of this parasite. 

It was reported some time ago that the heterothallic strains of the 
fungus are isolated in difierent areas, and that this localisation of the 
two sex strains probably explains the absence of oospore formation 
by the fungus in nature. However, recent observations have shown 

. that the two strains may exist together in a valley ; but oospores have 
so far not been encountered in such valleys. 

Spraying trials to test the relative merits of adhesives have shown 
that spraying with Bordeaux mixture combined with resin soda not 
only most ef!ectiV'ely controlled the disease but resulted in increased 
yield. Bordeaux mixture alone and in combination with casein and 
Lothalate Wetting Fluid were efiectiV'e in controlling the disease in the 
order of their mention. 

Perenox, a proprietary copper fu~icide, did. not prove better than 
Bordeaux miJCture in controlling koleroga. It 1s proposed to do these 
experiments with improved Per•nox, Perenox J 29. 

_A. Damping off in tobacco seeo:l-beo:ls.-~xperiments on the control of 
damping ofi of tobacco seedlings were contmued at the ~obacco Breeding 
Station Nadiad. Perenox, Mycol and Bordeaux lnlxture were the 
funcicides used for disinfection of soil in the beds. These fungicides were 
used in various concentrations and were applied to the beds at weekly 
intervals with a pressure sprayer. Th~ first spray a~plication w:as made 
after the emergence of seedlings, and mall fiV'e sprayt~s were g1ven. 

Due to late sowing, germination of ~eeds it~;- experimental beds 
was not uniform. The incidence of dampmg off m· the treated and 
control plot• waa very low. Results of the treatments were therefore 
inconclusiV'e. 

5. Soft rot of ginger.-The V'alue of growing ginger in flat beds as 
compared to the broad ridge method of cultivation in the control of 
soft rot, was tested in experiments laid out at Bassein and at Kachholi 
in the Surat district. At Baasein healthy rhizomes of ging~r were 
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planted in ten gardens compr!sing an area of. 26 guntha.s. . ~t harvest 
the number of diseased plants m 13 gunthas laid out as broad ndges Was 
120 as against 450 in fiat beds compri_Jing the same are~. Results of 
similar-experiments done .at Kachholi showed that,. whilst there were 
77 diseased plants in an area of 10! gunthas of broad ndges, the number 
of diseased plants in fiat beds prepared by the local. me~hod was 1,520. 
'rhese results conclusively prova the value of gromDg gmger ·On btoad 
ridges as a method of contr(ll of soft rot. 

6. Rust on ciirysanthemum.-Spraying trials on the control of 
ilhrysa.nthemlllll rust Were continued at Walhe. Bordeaux mixture 
2-2-50 and 3-3-50 alone and in combination with Agral I (Agral I was 
added in the proportion of 1 oz. to 25 gallons of the spray) were used in 
these trials, and spray applications were made with a Sapper lot Suction 
sprayer, which develops very high pressure. The first application was 
made when the buds develop, followed by a second application a month 
later. Rust was completely controlled in all treated plots, and the 
.addition of Agral I appeared to increase the adhesive power of spray 
mixtures.. Control plants were heavily rusted. 

7. Panama rJisease of bananas.-In heavily infected soil at Rajuri, 
four rows of the Basrai variety of bananas were planted alternately with 
one row of Sone, a highly susceptible tYPe· The Basrai plants ·all 
remained free from the disease, but the Sone plants were infected .. 

It is proposed to discontinue the trials. 

8. Black spot of mango.-Inoculation of Alphonso and Piarie mango 
fruits showed them to be susceptible to Actinodociiium sp. In controlied 
experiments necrotic areas on the fruits were at first limited in extent 
but rapidly' enlarged in humid conditions, ultimat~ly' involving the Whole 
fruit. Physiological relations of the fungus have been studied. 

9. Bacterial leaf-spot of DesmorJium.-Detailed studies of the 
physiology and morphology of the bacterium causi,llg leaf spot of 
Desmodium dif!usum have been made. The pathogen bolongs to the 

· Phytomonas campestris group of organisms producing yellow pigment. 
It grows wen in sy'nthetic media, with. inorganic nitrogen as the only 
source of this element, pr~uces H2S, and does not utilise asparagin as 
a source of carbon and mtrogen. The pathogen is r~stricted to its 
host and on inoculation did not pass to any of the legumes tested. · The 
organism is now considered to be a new species of Phytomonas. 

It is proposed t9 write up the results of this investigation. 
10. Twig blight and fruit rot of mango.-Examination of the fixed 

material showed that the fungus penetrates into the wounded stem
pieC<Js more readily than the unwounded. In the unwounded stem the 
fungus is able to penetrate into the host tissue by dissolving the cutiole 
and then pa~ses through ~nd between the undetlying epidermal cells . 
.Mter entry mto the host IS effected, the fungus spreads mainly in the 
superficial region of the cortex. 
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J?isea~d ~wigs o~ ~ango collected in winter and early summer bore 
penthecia m addition to pycnidia. Cultures derived from single 
ascospores and ;pycnospo~es w~re able to infect pieces of mango stems, 
but the formation of pJrJthecJa has not yet been obtained in culture. 

Examination of the fruits arriving at the Poona market during 1940 
season showed that about 0·5 per cent. of the fruits were affected by the 
fungus, which is provisionally referr~d to as Macropkoma sp. 

ll .. Cotton Wilt Breeding Sckemes.-The following is a brief sum:mary 
-of the work done during the year :- . . 

(a) One. culture of B.D. 8 has reached homozygosity for 100 per cent. 
wilt resistance. · · 

(b) Broach crosses and back-crosses.-(B.D. 8 X G.A. 26) F
6 

has become 
homozygous for 100 per cent. wilt resistance. :Material of the composi
tion (B.D. 8 X G.A. 26) F8 was free from wilt in pot Qulture tests in the 
·curr.ent season. · • 

Some of the families of the Broach back-cross, viz., (B.D. 8 X G.A. 26) 
X B.D. 8 have reached homozygositY for 100 per cent. wilt resistance. 

Some of the families of (B.D. 8 X S. 7-1) and (B.D. 8 X S. 12-1) X 
'B.D. 8 have become homozygous for 100 per cent. wilt resistance, and 
others ate practically free from wilt. 

(c) Genetics of wilt resistance in Indian cottons.-As a result of studies in 
the inheritance of resistance to wilt in cotton, some tentative conclusions 
have been reached, and these may be summarised as below : 

, Resuls of F 2 and back-cross familia of Gossyopium kerbaceum cross, 
viz., K. F. 3 X 1027 A. L. F. showed that resistance to wilt was due to a 
·single genetic difference, whereas in G. "flrbori!Um var. negkctum crosses, 
viz., Dhulia 2 X N.M.D. and Dhulia 2 X Chinese R1 Spotless 51 this 
·character involved three complemenary genes. In all crosses resistance 
Was incompletely dominant. The occurrence of a proportion of fully 
susceptible plants (i;e., plants that wilted) in the F1's may be explained 
-on tho a.ssumption that the resista~t parents are heterozJOgous for the 
modifying factors which they ca:rry. 

Further work is in progress. 

(II) KRANDESH SE?.TION. 

(a) N.M.D.-This strain is homozygous for 100 per cent. resistance 
.and shows a high grade qf resistance. 

(b) Jarila se~tions.-Seed of ~ix plants ~f Jarila, showing a 
high degree of field resistanc~, was supplied by the Cotton ~reed~r, 
J algaon in 1939, ·and tested.1n pot culture. Tests were contmued m 
the curr~nt season, and culture (N.V. 56-3-66-6-3-3) has been retained 
for further study. ' · 
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(III) SURAT SECTION • 

. Owing to adverse seasonal conditions prevailing during the season, 
the quantity of seed produced by the different crosses Was so ~mall that 
no selection on the basis of agricultural characters Was possible. 

Seg. 8-1 did not suff~~ mortality from ~ilt ~h.en grown in wi~t si~k 
soil at Shera ; but it still shows some partial wiltmg. The material Will 
now be tested in pot culture at Poona. 

12. L<mg smut of A.;a_ropogon purpurea var. sericeus.-A smut of 
An&ropogon purpurea var. sericeus was collected in Khandesh. The 
smut resembles the smut of Andropogonsorghumcaused by Tolyposporium 
ehre'nbergii in the measurements of the spores, but <li:liers from the latter 
in the length of the sori and of spore-balls. The fungus appears to be a 
new variety of T. ekrenbergii. It is proposed to 1\Tite up the results of 
this investigation. 

13. Plant Virus Research Scheme.-The following is a brief summarY 
of the work done during the year :-

(a) Yellow Vein-mosaic of Hibiscus esculentus.-Bemisia gossypi
perda is able to secure the virus of yellow vein-mosaic in a much 
shorter time if made to fast immediately before being fed upon a 
diseased plant. Post-infection fasting (i.e., fasting after fee<ling on 
a source of infection) induces increased efficiency of Bemisia gossypi
perda as a vector. The minimum incubation period of the virus in its 
vector is 7 hours. The white-flies, once proved to be infective, retain 
the power of infection until death. In addition to hollyhock, it is easy 
to transfer the virus to Hibiscus abelmosckus. · 

(b) Mosaic disease of Datura alba.-It has been shown that N icotiana 
glutinosa and Petunia hybrida are also infected by this virus. The 
latter acts as a symptomless carrier. Some of the physical properties 
of the virus have been studied. 

(c) Two sap-transmissible viruses of chillies have been collected. 
The symptoms of the <liseases in chillies have been studied. 

(d) Mosaic diseases of brinjals.-Probably a new, sap-transmissible 
virus of brinjals, Solanum melongena, has been ·ruscovered. The 
symptoms on brinjals have been studied. 

(e) The following virus diseases of plants were also collected 
during the year:-· 

(i) Yellow vein-mosaic of Ageratum conyzoides. 
(ii) Yellow vein-mosaic of Eclipta alba. 

(iii) Yellow vein-mosaic of Sida sp. 

(iv) Yellow vein-mosaic of Vernonia anthelmintica. 
( v} Yellow mosaic of Corc]iorus triloc;ulu,ris. 

{f) Physiological studies on Yello..,;. v;;n-mosaic virus.-Results of 
experinlents on the relation of mineral nutrition to susceptibility of 
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bkendi to yellow vein-mosaic virus show that, whilst the deficiencies 
of phosphorus a~d nitrogen resulted in delaying the appearance of · 
yellow vem-mosa1c symptoms, lack of potassium induced much earlier 
infection. Potassium deficiency further increased the number of 
positive infections. A deficiency of nitrogen not only depressed 
growth but gave the least percentagd infection. 

Results of chemical '.'nalyses of h.ealthy and dis~ased bhendi plants 
show that the proportwns of protein and other mtrogen fractions in 
diseased plants (exclusive of roots) or in diseased leaves are not 
appreciably different from the proportions in healthy plants or leaves. 
But diseased fruits contain higher total N, protein N and inorganic 
nitrogen as compared with healthy fruits. · 

The total carbohydrate content of diseased leaves is less than that 
of healthy leaves. The same conclusion holds good" in the case of 
above ground portions of diseased and healthy plants. On the other 
hand, the carbohydrate conter.t of diseased fruits is high"r than that 
of ·healthy fruits. 

There is an increase in the fat content of diseased plants, and this, 
feature is more marked in diseased fruits. 

(g) ''Katie" disease of cardamoms.-With a special grant of 
Rs. 4,000 made by the Governmel\t of Bombay, a glasshouse cum. 
insectary has been col\structed at Sirsi for the investigatioil of 
'' katte" disease of cardamoms. Work on elucidating the nature of 
this disease has now been takel\ up. 

14. Wilt in Cajanus cajan.-Work on the developmel\t of wilt
resistallt varieties of tur (Cajanus cajan) was continued on the Arbhavi 
Farm in collaboration with the Deputy Director of Agriculture, Southern 
Division, Results of trials in wilt Bick soil have shown that none of 
the selections is promising in respect of wilt xesistance. It is proposed 
to link up this work with the Pulse Breeding Scheme under the charge 
of the Economic Botanist to Government. 

15. Scheme for varietal trials of Indian potatoes.-In view o£ the 
complete cessation of supplies of seed potatoes from Italy, Government 
sanctioned a scheme for conducting trials of different types of seed 
potatoes produced in India and Burma, with a view to determining 

-their relative suitability for general cultivation in the potato-growing 
tracts of the Poona district. These trials were laid out at three important 
centres o£ potato cultivation, and the "lay-out" of the experiments 
at each centre was a randomised block arrangement of five replications 
of eight varieties of potatoes, viz., Numhri, Sitbo, Darjeelling Red, 
Magnum Bonum, Gola, Phulwa, (h·eat Scot, and Italian White Round. 

The Numbri and Sitbo varieties of potatoes (both "Up-to.date ") 
were the most successful both from the point of view of yield and of 
suitability of type, e.g., shap<!, size, etc, These varieties have also been· 
found to have excellent flavour on cooking, but they do not possess 

>IO·liiBk Q 27-10 
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the same firmness after cooking as is shown by the Italian potatoes. 
In the latter respect Darjeeling Red is more suitable than the Numbri 
and Sitho varieties, hut the red skin of tubers of the former variety is 
considered objectionable by the trade. It is proposed to continue 
trials with these three varieties of potatoes. 

16. Wheat Rust Scheme.-The construction of the glasshouse, office 
room, etc., at i\Iahableshwar and a glasshouse at Poona has been com
pleted. At Mahableshwar a bore has been sunk in order to supply 
water in the glasshouse. Work under the scheme could not be undertaken 
during the year as the officer appointed by Government was not able to 
take up his duties. 

Advisory a1ul Develapment work. 

A large number of enquiries on plant diseases were, as usual, dealt 
with during the year, and ad,~ice and assistance were pron1ptl~r given 
whenever required. It is to be noted with much satisfaction tlmt the 
cultivators are now taking greater interest in the prevention and control 
of plant diseases and are making full use of the facilities whith the plant 

_ pathological service of the Agricultural Department offers. 

A further grant of Rs. 3,000 was made by Government for continuing 
demonstrations of methods of control of mango hoppers and mildew. 
These demonstrations were carried out in selected gardens at Dharwar 
and Belgaum in the Karnatak, at Vengurla, Ratnagiri and l\iandwa 
in the Konkan, at Borivli and Chembur in the Bombay Suburban 
District, and at Bajipura in South Gujarat. These demon,trations 
proved once more that sulphur dusting is an effective remedy against 
mango hoppers and rruldew. Since Idiocerus clypealis, the speeies of 
l10ppers prevalent in the Konkan and Kamatak, is susceptible to the 
action of sulphur, not more than three to four applications of sulphur 
to mango trees are required for effective control of hoppers. In Gujarat 
and the Bombay Suburban District, however, the predominant species 
of hoppers are I. atkinsoni and I. niveosparsus. As these two species 
are less affected by sulphur, nine to eleven dusting of sulphur are 
often necessary to check the hoppers. It is proposed to discontinue 
further demonstrations. 

Agricultural Education. 

- The Plant Pathologist to Government was assisted by the ARSistant 
Professor of 1\Iycology and the Assistant Mycologist in the teaching of 
plant pathology and agricultural bacteriology. 

A special lecture demonstrating the diseases of crop plants and their 
methods of control was delive,red to the Civilian class held during the 
year. 

A special course of training in recognition of common plant diseases 
and methods of control was arranged for teachers of Rural Assistants' 
Training Centres. 
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A n~mber of students applied for admission to the post-graduate 
-course m plant pathology but were refused admission as members o£ 
the staff were fully occupied with the large programme of research work 
undertak;n by the section. There were three post-graduate students 
·engaged m research, one of whom was preparing for the Ph.D. degree 
.and the other two for the M.Sc. (Agri.) degree of the University of . 
Bombay. · 

Miscellaneous Work. 

Dr. B. N. Uppal continued to work as Secretary-Treasurer of the 
Agricultural Graduates' Employment Board, which is doing useful 
work in finding suitsble employment for agricultural graduates .. In 
order to encourage agricultural graduates to become registered members 
<>f the Board, the membership fee has been reduced, from Rs. 10 toRs. 5 
for a three-year period. · It is suggested that officers of the Agricultural 
Department should, when filling up vacancies under their charge, give 
preference to agricultural graduates, who are registered members of the 
Board. 

Seven meetings ~f the Insect Pest and Plant Disease Committee, 
of which Dr. B. N. Uppal is the Secretary, were held during the year. 
A large programme of work on insect pests and plant diseases was dealt 
with at these meetings. The value of the Insect Pest and Plant Disease 
Committee in organising propaganda and research work on insect pests 
.and plant diseases in the Province has been fully justified. The minutes 
<>f the meetings of the Committee held during 1938 and 1939 were printed 
.as Departmental publications. 

Dr. B. N. Uppal acted as Secretary of the Pests and Diseases Section 
<>f the Second Conference of Research Workers on Cotton in ~dia held 
.at Bombay in January 194J. 

Work on the disease survey of the Province was continued during the 
year. Seventy-four new records of parasites on 104 hosts have been 
made since the publication of "The Fungi of Bombay". 0£ these 
records, 3 .are Schizomycetes, 5 Phycomycetes, 12 Basidiomycetes, and 
the rest are included in the Fungi Imperfecti. 

PUBLICATIONS. 

(1) PADWICK, G. W. and B. N. UPPAL. The problem of inter-provin
<>i!'l plant quarantines in India. Indian Jtmr. Ag-ri. Sci. 10, 697-706. 
1940. 

[The conclusion reached is that the only strong case for inter; 
provincial quarantine is in the temperate crops of restricted distribu
tion· (the temperate fruits of the hills). There may perhaps be one or 
two special cases in virus diseases of vegetatively propagated crops on 
the plains, but national regulations are d~~e~dent on survey ·work for 
which at the present time India has no faCilities.] 

uo-In Bk Q 27-lOa 
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(2) UPPAL, B. N., Y. S. Km.KARNI and J. D. RANADIVE.· Further 
studies in breeding for wilt resistance in cotton. I. Isolation of wilt
resistant types. Proc. 2nd Conf. Sci. Res. Workers on Cotton in India. 
(In press.) 

[Cotton strains and segregates of crosses that had been inbred for 
several years and grown in wilt sick soil in the field were found to be 
highly segregating for wilt resistance in pot culture tests. These strains 
and segregates became homozygous for 100 per cent. wilt resistance · 
when selection for this character was made in sel£-bred progenies grown 
in pot culture under conditions of infection approaching the optimum, 
over a period of three or four years. Pot culture tests will thus enable 
the plant breeder to accomplish what is obviously an impossibility 
under field condition·s.] 

(3} UPPAL, B. N., Y. S. KULKARNI and J. D. RANADIVE. Further 
studies in breeding for wilt resistance in cotton. II. A preliminary 
note on genetics of wilt resistance in Indian cottons. Proc. 2nd Conf. 
Res. Workers on Cotton in Indio. (In press.) · 

[Evidence of monohybrid segregation for \\·ilt resistance was obtained 
in F2 generation of Gossypium herbaceum cross, viz., K.F. X 1027 A.L.F. 
On the other hand, G. arboreum var. neglectum crosses, viz., Dhulia 2 
X N.M.D. and Dhulia 2 X Chinese R1 Spotless 51 indicated that this 
character involved three complementary genes.] · 

(4) UPPAL, B. N., M. K. PATEL and M. N. KAMAT. Powdery rnildew 
of the mango. Jour. Univ. Bom. 9, 12-16. 1941. 

[A detailed technical description of Oidium mangifer(]J Berthet, the 
causative fungus of powdery mildew of mango, is given.] 

B.N. UPPAL, 
Plant Pathologist to Government. 
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Programme of work for the year 1941-42, 
(1) Fmarium wilt in sann-hentp--Nuc!eus seed of the "'ilt-immune 

~train of sa~-hemp! D-I~, will be multiplied and maintained. Study 
m the genetics of mit res1stance in sann-hemp to be undertaken. 

(2) Fm~rium wilt in Lathyrus sativus.-8tudy of the wilt organism 
to b': contmued. Work on selection of wilt-resistant types of Lang to be 
(lOntmued. 

(3) Fmarium wilts in tur and gram.-Work on the de~elopment of 
wilt-resistant varieties of tur (Cajanus cajan) and gram to be undertaken 
in collaboration with the.Economic Botanist to Government. 

(4) Wilt in Pyrethrum.-The organism causing wilt in Pyrethrum 
to be studied. 

(5) Twig bligl!t and fruit rot of mango.-Work on establishing relation
ship between the perithecial and pycnidial stages to be continued. 
Work on conditions affecting development of pycinidia in culture, on 
.histology of affected plants, etc. to be continued. 

{6) N-fixation in rice fields. -study of various types of rice soils in 
-ra]ation to Azotobacter. 

(7) Soft rot of ginger.-To test the value of broad ridge versus flat bed 
method of cultivation in control of soft rot, in experiments to be laid out 
<>n ra.ndomised block design. 

(8) Nematode of betel vine.-To test the value of trap crops and certain 
cultural operations in reducing populations of nematodes in betel vine 
soils. 

(9) Koleroga diseal3e of areca-nut.-Work on carry-over of the 
organism to be continued. The value of clean-up measures in control 
of Koleroga to be demonstrated in tbe 25-acre garden area taken up for 
tbe purpO!le. The value of adhesives to be tested. · 

(10) Damping off of tobacco seedlings.-Work on the treatment of 
tobacco seed-beds with different fungicides for the control of damping off 
to· be continued. 

(11) Rust of Chrysantkemum.-Field trials to be continued at Wa!he 
and near Saswad. 

(12) Diplodia on mango.-Study of the causative organism. . 
(13) Black spot of mango.-Furtber study of the causative orgarusm. 
(14) Downy mildew of maize.-An oospore-producing Sclerospora 

·Of maiz~ bas been discovered and will be further studied. 
(15) Cotton Wilt Breeding Scheme.-As per programme approved by 

the Indian Central Cotton Committee. 
(16) Wheat Rust Sclteme.-As per programme approved by the 

Imperial Council of Agricultural Research. 
(17) Plant Yi•·us Research Scheme.-As per programme approved by 

·the Imperial Council of Agrieultural Research. 
(18) Disease Survey.-Work to be continued. 
(19) Varietal trials of potatoes.-Numbri, Sitbo and Darjeeling Red 

will h-l grown in kharif and rahi seasons. 

B.N. UPPAL, 
Plant Pathologist to Government_ 
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APPEl'.'DIX G. 

· SUMMARY oF WORK DONE UNDER THE EcoNOMIC BoTANIST · TO THE. 
GOVERNMENT OF BoMBAY FOR THE YEAR 1940·41. 

ADMINISTRATION. 

Professor L. S. S. Kumar held charge of the section throughout the· 
year except from lOtjl January to 8th February 1941, when he proceeded 
on leave. In his absence, Mr. V. M. Chavan h~ld charge of the post of. 
the Economic Botanist in addition to his duties of Assistant Professor of 
Botany. Mr. Chavan who acted as Crop Botanist to Government of 
Bombay reverted to his substantive post of Assistant Professor of 
Botany, with effect from 7th September 1940. He was on leave from 
18th April to 3rd May 1941. 

Mr. A. Abraham was appointed to the post of Cytologist under the 
scheme of Research on the Cytology of the Papaya with effect from lst 
July 1940. 

RESEARCH. 

l. Striga Scheme. 

During the year under report, it has been conclusively proved that 
35°0 is the optimum temperature for inducing the maximum attack of 
Bt1·iga lutea. The resistant seedlings of "Bilichigan" and "Muddinan-· 
dyal "varieties of jowar are now being tested under these conditions. 

Application of farm yard manure to murum, river and black soils did. 
not prevent Striga attack. In sand cultures, the amount of attack of 
B. lutea and the damage done was inversely proportional to the strength. 
of the nutrient solution added. S. densijlora appears much earlier than 
B. lutea and appears to do more damage. Both the species can attack 
the host throughout the year. 

Bonganhilo, a supposedly 100 per cent. resistant variety from Africa, 
has proved susceptible to B. densiflora under field condition and to. 
S. lutea in the soil temperature tanks held at 35°C. 

2. Linseed Breeding Scheme. 

During the year under report; district trials of improved linseed. 
strains have again confirmed their superiority over the local-both in 
yield and oil percentage. The increase in yield for different strains in 
different centres and years varies from 7• to 21· 5 per cent. and increase 
in oil percentage from 7 to. 13 over the local. A few of the hybrids in. 
'' F2" generation seem to combine heavy yield, high oil eontent, bold 
seed size and earliness in maturity. 
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3. Oil-seeds Breeding Scheme. 
Sesamum.-8el~ction~ from. Burma and Ceylon types have consis

tently shown qrute a high 01l percentage of M to 55. Besides, the 
Burma selections mature by about a month earlier than local selections. 
A few local selections, combining high yield and hiah oil percentaae 
have been obtained. b b ' 

.1fige_r.-A few selections appear to be promising for high yield and 
high Oil percentage, while a large number of selections possess either the 
.one o~ the other of the two important economic characters. Selections, 
espemally from Palghar, appear to be very early maturing . 

. Saiflower.-A few selections have shown consistently high yield and. 
high oil percentage and are in the stage of replicated trials on the 
Farm plots. 

4. Scheme of Resem·ch on the Cytology of Papaya. 
This scheme financed by the Imperial Council of Agricultural Research, 

. commenced working from 1st July 1940 . 

. The object of the s~heme is to make a cytological study of the 
different sex forms of Papaya to gain a clear understanding of the 
mechanjsm 6:! se'x: distribution in this plant. This knowledge may help 
to prevent the waste at present involved in not being able to avoid 
growing economically useless sex types. 

More than 100 samples of seeds of different varieties of Papaya have 
been collected from different parts of the world, and about 50 of these 
are being grown in Poona. Cytological study on the different sex · 
forms occurring in these varieties is being made. 

5. Grass Experiments. 

Rot'ltional grazing.-The large scale experiment at Mangdara Kuran 
was discontinued. 

Acclamatisation of exotic gmsses and legumes.-Seeds from abr_oad were 
grown in beds and pots,. and their germin_ation was satisfactory: 
Australian_ clovers grew better in pots. AmeriCan grasses do not sho" 
progress. . . . ·. 

Giant star grass.-This hariali, introduced from ~frica and W~JCh _Is 
believed to be somewhat harmful to cattle on account of its prussiC amd. 
content, has bee~ grown under irrigated conditions at Po?na. It ~·as. 
fed to cattle and was found to be harmless. The grass will be stadied 
further. 

6. 01·obanche Ea;periment. · 
A collection of tobacco seeds from different provinces of India, Burma 

and Ceylon. were made and of these six types were tested. A £~"· 
~esis~ant plants have been select~d and ~hese toget~er with the remam
mg extra·provin.cial types ,viii be tested ID the conung year· 

· 7. Miscellaneous "Ea;periments. 
While jlowMed groundnut.-BY a comparison with the yello~ type ?f 

Poona, it was foun.d that tho white flowered type is in no way different m 
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economic characters from the yellow flowered type. This experiment 
will be discontinued. Crosses between the above types and another 
between small Japan and white flowered type are being studied. 

African Bajri vs.lccaJ, Bajri (Str. 59).-It was proved by a comparative 
trial that African bajri, if sown with a spacing of 18" X 12" and 
one month in advance of the usual time of sowing ba_j1·i in Poona, gives 
significantly higher yield than the local bajri sown at the normal time, 
either with a spacing of 18" X 12" or of 18" X 4". A trial on sj!lit 
plot design will be attempted. 

lntergenerw e~·oss.-The promising fodder types from the cross between 
maize and Euchlwna are being tested. 

Inheritance studies.-Studies on inheritance of plant characters in chilli 
and castor crosses are in progress. 

Weed kiUing.-The trials with sodium chlorate to control weeds were 
repeated with satisfactory results. 

Trials with hedge plants.-Six diJierent types of plants are being tested 
for recommending as live fences. 

8. Seed Testing. 

Preservative effect of Jaipur talc.-The results of this trial showed 
that Jaipur talc was ineffective in preventing damage by insects to 
grains during storage. 

Longevity test.-The preliminary test on storage life of grass and 
vegetable seeds without impairing their viability was coMl~.ded. Longe
vity tests of other vegetable seeds will be takeri up. Fifty seed sample~ 
were received for germination tests. 

Teaching. 

The Economic Botanist was assisted by the Assistant Professor of 
Botany and Demonstrator in Botany in carrying out the teaching work 
at the College of Agriculture, Poona, satisfactorily. 

A spocia! demonstration lecture on seed-testing, methods of improve
ment of grasslands, eradication of weeds and prepar~g cheap fences 
from hedge plants, was arranged for the Assistant and Deputy 
Collectors. 
• The section held a refresher's course in Plant Breeding for the Junior 
Staff of the Agricultural Department. 

Miscellaneous Work. 

Herbarium.-Plant collection was made whenever possible. 164 plant1 
were identified during the yea;. Herbarium sheets of collected plant• 
were suppli~d to the Forest Research Institute, Debra Dun, and thE 
J n te In vest1gator, Bengal. 
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Ewnmnic enquiriis.-69 enquiries were attended to and exhaustive 
_ n?te on fibre plants for paper manufacture was supplied to the All India 
Village Industries Association, Kagaz Centre, Poona. ' 

Survey of Agave plantalions.-Plantations of Agave at Shrigonda 
and Mundharva were surveyed and estimates for renovation were 
prepared. 

See~ Supply.-Collection of grass seeds, cowpeas and sesamum were 
supplied to Australia, United States of America and to enquirers in 
India. · 

Statistical course.-Notes taken of lectures delivered by Mr. S. S. Iyer 
\\'ere submitted to him for correction. Final notes will be prepared for 
circulation to the Departmental Sta:IJ;. 

Prwi!ncial Fodiler and Grazi'flg Omnm.iftee.-The Committee held no 
meeting during the year under report after the one held on 6th June 
1940. The follo\\ing actions were taken on proposals made in the 
previous meeting. The sub-committee appointed to go into the question 
of the survey of grass lands submitted its detailed report, the Chief 
Conservator of Forests submitted his scheme for the improvement of 
wells and tanks to Governm~nt :for approval and financial sanction, 
and the Economic Botanist continued his experiments on Giant star 
grass and Kiwoo (Algeroba) tree. 

The Grass Drying Scheme and the Marl-land reclamation scheme 
approved by the Provincial Committee have been sanctioned by the 
Imperial Council of Agricultural Research and Bombay Government 
respectively. 

The suggestion for exchanging literature between the Central _and , 
various Provincial Fodder and Grazing Committees has been put mto 
e:IJ;ect. 

Prof. L_ S. S. Kumar was appointed the Joint Hony. Secretary of 
the Provincial Committee in place of Mr. E. J. Bruen, with effect from 
19th May 1941. · 

Distr(ct Fodder and Grazing Comm.ittees.-During the year, Fodder 
and Grazing Committees were constituted in all the Districts .except 
the Sholapur District. The Thana District Committee was dissolved 
and its work was transferred to the District Rural Development Board. 
1Vith the exception of a few, all Districts held periodical meetings and 
considered various problems a:ffecting grazing and improvement of 
grasslands. 

{1) Kumar, L. S. S .. 

PUBLICATIONS. 

Flowering Plants which attack economic 
crops, I. Striga. Indian Farming, Vol. I, 
No. 12, December 1940, pp. 593-595. 



(2) Kumar, L. S .. S., & 
Solomon, S. 

(3) Kumar, L. S. S., & 
Ranga Rao, D. S. 

(4) Kumar, L. S. S., & 
Solomon, S. 

(5j" Kumar, L. S. S., & 
Deodikar, G. B. 

AGRICULTURAL CoLLEGE : 

Poona, 23rd July 1941; 
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The influence of light on the germination 
of species of Striga. Current Science,. 
Vol. .IX, No. 12, December 19!l0, 
p. 451. 

Studies in blooming in three Punjab types. 
of Sesamum in the Bombay-Deccan .. 
The Journal, of the University of Bombay, 
Vol. IX, Part 5, March 1941, pp. 69-77. 

A list of hosts of some ·phanerogamic 
parasites attacking economic crops in 
India. Proceedings of the Indian 
Academy of Sciences, Vol. XIII, No. 3, 
Section B, March 19!ll, pp. 151-156. 

Cmnmelina alisagarensis, Kumar & Deodi~
kar, a new species from Hyderabad
Deccan, India. Proceedings of the Indian 
Academy of Sciences, Vol. XIII, No. 3,. 
Section B, March 1941, pp. 168-170. 

L. S. S. KU.MAR, 

Economic Botanist to Government 
of Bombay, Poona. 
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Programme of Work for the year 1941-42. 

(1) Striga on Jowar.-Further selection and purification of resistant 
plants will be carried out. Physiological studies of the e:f\ect of attack 
will be undertaken. 

(2) Cytology of Papaya.-The technical programme approved by the 
Imperial Council of Agricultural Research will be followed. 

(3) Orobarwlte on tobacco.-Different species of Nicotiana, other than 
cigarette and beedi tobacco's, will be tested for resistance to Orobanche. 
A collection of many of the existing species of N icotiana will be made 
for inclusion in the experiment. 

(4) Linseed Breeding. -Study of the F1 to F3 generations and back
cross will be made and promising selections will be isolated for .further 
tests. District trials will be carried out to test the superiority of the 
selections compared to the local. 

(5) Oil Seeds Breeding.-Improvement of previous year's selections 
for their economic characters will be undertaken. 

(6) Gmss Expaiment.-Acclimatisation of exotic grasses 'fill be 
continued. Collection of legumes suitable for introduction in grass 
kurans will be undertaken. 

(7) Hedge plants.-The studies on the economics of live fence and 
the time taken to prepare it will be carried out. 

(8) Inheritance studies.-Inheritance of characters in castor1 chilli, 
groundnut and Euchlena X maize will be continued. 

(9) Induction of polyploidy.-The effect of colchicine in inducing 
polyploidy will be studied. 

(10) Agave Expel'iment.-Plots suitable ~or experimental cult.ivation 
of Auave will be selected and plant material obtamed from dd!ermt 
provinces and States will be tested for obtaining higher yielding types 
having desirable fibr~ characteristics. 

AGRICULTURAL CoLLEGE : 

Poona, 23rd July 1941. 

L. S. S. Rtll'llA.R, 

Economic Botanist to Government 
. of Bombay, Poona. 
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APPEl\'IHX H. 

SuMMARY OF WORK DONE UNDER THE AGRICULTURAL CHEMIST TO THE 

GovERNMENT oF BoMBAY FOR THE YEAR 1940-41. 

Staff and a~lrninistrat0n.-Dr. J. A. paji held charge of ~he office and 
laboratories of the Agncultural Cheiillst. throughout the year. 

Analytical and AdvisOTy.-Six hundred and nirieteen samples were 
received for analysis during the year under report. As usual the 
number o£ samples received from the public was very small. The 
nature and number of samples received for analysis was as under :-

Nature of samples. 

Soils 

Waters 

Manures 

Foods and Feeding·stuffa 

Dairy products 

Seeds and Grains 

"Tobacco 

Miscellaneous 

Total .. 

Government 
samples. 

. 310 

2 

40 

55 

25 

40 

97 

570 

Private 
samples. 

7 

I7 

18 

49 

Eighty soil samples were analysed for the Professor of Agriculture, 
Poona, in connection with a green manure experiment carried on by 
him at the College Farm. Another 16 samples of soil were analysed 
for the same officer for his experiments on the rapidity of decomposition 
of green manures. The Deputy Director of Agriculture, Surat, sent 
24 soil samples in connection with. the reclamation of salt lands. Foul' 
soil samples were received from the Director of Public Health, Poona, 
in connection with an inquiry into the cultivation of melon, etc., in 
river beds. The Superintendent, Surat Farm, sent 48 samples of soil 
for analysis in connection with some of th.e rotational and green manure 
experiments carried on by him at that farm. 

Six samples of water were analysed for the Institute of Agriculture, 
Anand. The Professor of Agriculture, Poona, Eent 8 manure samples 
for analysis. Five samples of manure were analysed for the Superin
tendent, Kopergaon Farm, and four for the Manager, Agricultural 
College Dairy, Kirkee. 
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Forty-nine samples of various seeds were analysed for the Superin
tendent, Cereal Breeding Station, Niphad, for their food value. The 
Live-Stock Expert to the Government of Bombay, Poona, sent three 
sa~?-ples of grasses and t~r~e of leaves for determining their food value. 
Thuteen samples of haruzh were analysed for the Economic Botanist 
to the Government of Bombay, Poona, to determme their prussic acid 
content .. 

The Tobacco Breeder, Nadiad, sent forty samples of tobacco 
in connection with his studies on the diJ!erent methods of curing tobacco. 
Forty-eight samples of cultures were analysed for the Plant Pathologist 
to Government, Bombay, Poona, in connection "'ith a joint study on 
nitrogen fiJtation. · 

Research Work.-The stlfJ].y on the fixation of nitrogen by azotobacter 
in collaboration with the Plant Pathology section was continued. 
When the efl;ect of mannite and molasses on the nitrogen-fixing pow~r 
of azotobacter was tried on the basis of their carbon content it was 
noticed that molasses was less efficient than mannite. At very low 
levels the amount of nitrogen fixed increased with the amount of energy 
material supplied. After a certain level, represented by 0·03 to 0·04 gm. 
of carbon, the organism became less active with increasing quantities 
of the material added, thus confirming the results obtained last year. 

The manurial experiments on mosambi were continued. Of the four 
sites selected one ·h•n~ng young trees belonging to Dr. P. G. Gune at 
Ashwi, which have just begun to bear, showed sigus of improvement. 
The trees put on a more vigorous growth and though the yield of fruits 
was not by any means large the size of the fruit was definitely bigger 
than that of the fruit of other mosambi plantations in the same orchard. 
The application of manures to mosambi plants in the orchard belonging 
to Mr. F. Tyabji at Vadala Pravara that was affected with disease has 
not materially improved the plants, though the death rate has decreased 
to a certain extent. Of the other two plantations which have both 
_roung non-bearing trees, one of lUr. _T. R. Oturkar's a~ _Devgaon: is 
progressing well but the other belongmg to Mr. F. TyabJliS not domg 
quite as well as it seems to be suffering very probably from improper 
management. 

The study of the physico-chemical nature of soil type developed under 
different climatic conditions was continued. When the nature of the 
clay formed under low rainfall conditions at four diJ!erent' places was 
ex'amined it was noticed that at all these places weathering had taken 
place to an equal extent indicating that the type of soil formed at 
different places under sinlilar. climatic conditions was not dissinrilar. 
Three more soil profiles were collected during the year. 

Investigations into photo-chemic~! fixation of atmospheric nitrogen 
in soil could not be taken up. 

Agricultural Education.-The teaching of chemistry and soil 
science to the first and second year students at the Agricultural 
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College was carried on with the help of the Assistant Professor and 
Lecturer. This section was also responsible for the teaching of, soils 
to the students of the Forest Rangers class. There were no post
graduate students during the year under report. One special student 
was trained in practical methods of analysis of soils, manures, waters, 
etc. 

Miscellaneous work.-Sixty-three enquiries were received •from the 
public which were all attended to and information supplied wherever 
necessary. The Agricultural Chemist worked as staff editor and 
treasurer of the Poona Agricultural Ccllege Magazine and the Assistant 
Professor as Rectot, of the College Hostels and as a library-adviser. 

No cases of corruption occurred in this section during the year. 
Puhlications.-The following papers were ~blished during the year: 

I. The use of Zinc oxide as a clarifying agent in sugar analysis ; 
by V. K. Lele and N. Narayana ; Poona Agri. Coli. Mag. (1940), 
32,57-59. . 
When compared with standard clarifying agents zinc oxide gave 

satisfactory results. Unlike basic lead, acetate it had no action on 
fructose. Moreover, the use of this reagent possesses certain 
advantages over the usual clarifying agents. 

2. Biochemical studies in the gro.,·th and ripening of banana ; 
by V. K. Lele, N. Narayana and J. A. Daji; Jour. Univ. of Bombay 
(1940), 9, 180-200. 
The banana fruit took about 120 days to mature on the plant and 

another eight to ten days to ripen after the mature fruits were removed 
from the plant. The main activity of the truit during growth, which 
was at its highest during the second thirty days, was concent,rated 
round,the synthesis and storage of starch. During ripening almost the 
whole of the starch was hydrdysed into sugars. Potash constituted 
a major portion of the total mineral content of the fruit. Most of the 
phosphorous was present in an organic form. 

3. Preparation of vinegar from fruit juices; by V. S. Abhyankar, 
N. Narayana and J. A. Daji; Poona Agri. Coli. Mag. (1940), 32, 
170-173. 
Vinegars prepared from toddy and from sugarcane, Karavand 

:oarissa carandas) and jambul (Eugenia J ambolana) juices were found 
oo contain between three and four per cent. acid. They compared 
'avourably in composition to malt vinegar of foreign manufacture. 

Programme of work for the year 1941-42, 
I. Manurial experiments on mosambi. 
2. Nitrogen fixation by azotobacter. 
· 3. Physico-Chemical nature of soil types. 

J. A. DAJI, 
Agricultural Chemist to Govern~ent, 

Bombay, Poona. 
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APPE:t-.'DIX I. 

SuMMAR:Y OF WORK DONE UNmiR THE CROP BoTANIST To THE 
· GOVERNMENT OF BOMBAY, FOR THE YEAR 1940--41. 

Administration. 
(1) Charge.-JJr. B. S. Kadam returned from leave of absence abroad 

<>n 29th of August, 1940 and took over charge of the Section the next 
<lay from Prof. V. M. Chavan, who rejoined as Assistant Professor of 
Botany at the College of Agi:icnlture, Poona. 

RICE BREEDING STATION, KARJAT. 
{1) Zinya (a) Selecti"ns . .-Four promising selections were compared· 

for the third year with Zinya local and the improved strain, Z-149. 
The differences in yield are not significant. 

Final selections from a ne":· lot of 17 4 selections will now be made. 

(2) Synthetic materia7 (a) K~40 X Z-149;-From ibis cross both 
mid-late and ]ate str~ins have been isolated. One of these, Z-31, will 
be given out for district trials next season. 

(b) K-226 X Z-2o42.-From this cross 7 promising strains are now 
available. 

(3) Blzadas-(a) Selections.-During the season 10 strains were 
replicated with a loc&l from Mahad as check. The strain, 1-B-12-11, 
1as again given a significant increase over the local. 

(b) Synthetic strains.-From a cross of K-226 X B-52 two good strains 
lave been isolated. Both of these will be given out for district trials 
next year. · 

(4) Miscellaneous vai·ieties.-Proinising selections were made durlng 
the season from a number of coarse-~ained varieties from Konkan. 

lY1 ultiplication and distribution of seed. 

The total quantity of seed distributed, for the 1941 crop season, was 
· 7,1471bs. · · 

RICE BREEDING STATION, VADGAON . 

. During the year under report a new Rice Breeding Sub-station was 
<>pened at Vadgaon, in foona district, for genetic improvement of rice 

. varieties of Poona and Satara districts. 

Preliminary rice surveys of Satara and Poona districts were made · 
<luring the season and a large number of bulk samples of various varieties 
were collected. ' 

. During the year the work was mainly concentrated on· Ambemohor 
and Chimansal, which are the most important varieties of the Maval 
tract. 



160 

CERlilAL BREE;t>ING STATION, NIPHAD. 

Improvement of Bajri. 

(1) Hybrid seed.-Further comparison of inbred, groupbred, F1s 
and F 3 selections of direct, back--and out--crosses were made during 
the season. It has been confirmed now for three years that crosses 
between inbreds, i.e., hybrid seed, giv-es better yield than any other 
combination. 

(2) lJ;Jass selections.-Mass selections of early and late plants made 
during 1938-39 and 1939-40 were compared in 6 replications with local. 
The former significantly out-yielded the local by 17 and 19 per cent. 
in grain and fodder respectively. The mass selection of 1939-40 was 
also better than the local. 

(3) Inbred and g•·oupb-red strains.-Three cultures of 28-15-1, three of 
Akola 297--U and one groupbred culture from an African-local cross were 
compared with local in 6 replications.· The synthetic grouphred 
atrain and a cu<ture of 28-15-1 out-yielded local significantly. 

Improvement of Wheat. 

(1) Trials on the Farm.-The new strains, Niphad-81 (formerly B.G. 
8-1 ), and Niphad-31 (from Baxi-33 X B-808) were compared with Bansi
palli--1308 and local in replications. Niphad--131 again proved signifi
cantly better over Bansipalli-808 ; and b~tter than local, the difference 
in yield during the year being 23·8 and 4·3 per cent. respectiv-ely. 
This strain has been producing consistently higher yields. The "av-erage 
yields per acre from the last six seasons' data are as follows :-

Niphad--131 . . 793 lbs. 
Bansipalli-808 ... 750 , 
Local · 752 , 

Thus N-81 is about 6 per cent. better than the local. It has a better 
grain, and also gives equally good yields of hhusa. It is earlier to local 
by about a week. 

The trials will be continued. 

(2) Baxi-33 X Bansipalli-808 (F8).-Four sub-strains of Niphad-31 · 
along with other strains were compared with local in a replicated triaL 
All o£ the N-31 sub-strains were better than local. Since all of these 
strains are morphologically alike they will be treated henceforth as one. 
The poorer strains from the cross hav-e been rejected. 

(3) (a) Polish X Bansipalli-808 (F7).-0ut of the 5 derivatives, 
compare.d by drilling, only one selection has shown better performance 
ov-er Bansipalli--1308. Two others are somewhat better. These strains 
have been retain,l'd for fur~her trials. 
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(b) :Polislt X Bansipalli--808 (F6).-Three promising selections from 
the large-seeded.family, 5---67, were compared on row scale in nine 
replications, and all have proved significantly superior t~>Bansipalli-808 
and one of them better to N...,g1 by 6 · 5 per cent. · 

(4) Baxi--J3 X Bansipalli-,808 (F8).-The Baxi-like derivatives were 
compared with local Baxi and Baxi-33. Two strains 114-17 and 165-6 
proved significantly better than the local and Baxi-33 both of which 
however, were more severely attacked by stem-rust. Trials v.'ill b~ 
continued. 

(5) Bansipalli-809 X Pu.sa-4: (F9) :-The so called "fanned" sub
type of the strain, 51---3---38-5, proved morphologically the same as both 
" fanned " and " non -fanned " earheads were produced by the same 
plant. The strain is now being called Niphad-4. It has out-yielded 
Pusa-4 again this year, but the difference was not :significant, 
Niphad-4 has been showing .consistently higher yields since the last 
4years and shows an '8Verage increase of 5·6 per cent. over Pusi>-4. 
The strain v.'ill be released for district trials next year. 

(6) District Tria!s.-Niphad-81 was compared with local wheat and 
Bansipalli-808 by Student's method at three places. It gave increased 
yields ranging from 3· 6 to 9·6 per cent., all differences being significant. 
Trials will he continued. ' 

(7) lJt ultiplication of seed.-The standard strains Bansipalli-808, 
Niphad-81 (formerly B.G. &--1), Bansi-168 and Bansi-224 were 
multipli:d to maintain a chain of pure seed supply. 

Impovement of Gram. 

(1) District Trials.-Niphad-816 continued to prove better in yield in 
trials in Nasik district.' It was compared by ABBA method at Newar
gaon in Yeola taluka v.'here it out-yielded the local by 17 per cent. 
Another trial was conducted at Kothure in Niphad-taluka and here the 
strain has shown an increase of 31 per cent. 

Trials in Shahada, however, did not show any adv~ntage of N-816 
over the Khandesh local this year, although last year 1t was 9 per cent. 
better in yield of grain. · 

' (2) Seed multiplication.-It is intended to undertake trials on large 
scale next year tor which 200 lhs. of N-816 are available. • . 

I m;Provement of minor crops. 

A number of improved strains have been obtained from tur, til an~ 
safflower. · 

Advisory Work. 

Inquirie~ from the p~blic and various states regarding the suitability 
of various strains of rice and wheat were promptly attended. 

MO· III Bk Q 27-11 
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Dr. Kadam visited Baroda during the year to discuss· rice-breeding 
work which is being financed by the Imperial Council o£ Agricultural 
Research. The work on the improvement of maize, which is being 
conducted at the Agricultural farm, Dohad,. was ?-iscussed in ~etail, a~d 
necessary suggestions were made on the technique of baggmg m&Ize 
plants and on the methods of comparing inbred and mass-selected 
strains. 

The Crop Botanist prepared two schemes for spread of improved 
stfains of rice in Kolaba and Thana districts and sent these to the respec
tive chairman of tbe Rural Development Boards. 

Post-GTaduate Education. 
Mr. Rui DaCruz, B.Sc. (Hons.), who had been visiting Karjat station 

to familiarize himself with various aspects of rice-breeding during the 
year, has now joined as a post-gradua~ student under I)r. B. S. Kadam. 

Miscellany: 

(1) Precision experiments were continued and necessary data were 
supplied to the Agricultural Meteorologist, Poona. 

(2) Soil samples from research stations at Karjat and Nip had. were 
supplied to the Assistant Professor of Botany, Royal Institute of Science, 
.Bombay. 

(3) Three meetings of the Plant Breeding Committee, of which the 
Crop· Botanist is the Secretary, were held during the 1 duration under 
report. Twenty-five subjects were discussed. 

(4) Demonstrations for officers of various Departments in the Nasik 
district and for Farmers' Week, were held during the month of January 
at the Cereal Breeding Station, Nip had. Both. the events were a great 
success. Nearly 30 officers and 267 farmers from all over the district 
visited the farm. Such demonstrations will acquaint the public more 
thoroughly with the Department's work, and will greatly help in 
popularizing improved strains of crops. 

(5) The Crop Botanist is a member ofthe Rural Development Boards 
of Thana, Kolaba and Bo111bay Suburban districts. A number., of 
meetings of the Boards during the year ':'ere attended by him. 

PUBLIC1T!ONS. 

(1) KADAM, B.S. and V. K. Patankar. (1938), Inheritance of aroma 
in rice, C[wo. Botanica. 4 : 496-497. 

A non-scented variety, Kolamba-226, was crossed with a highly 
aromatic variety, Sukhadasi, from Sind. The character of aroma was 
partially dominant in F1• Out of 445 plants in F2, 186 were scented 
and the rest had no aroma. The segregation. indicating presence of 
mainly three cotnplemen.tary genes. The F 3 generation. confirmed the 
F2 behaviour. The gen.es for aroma are designated 00 , Ob an.d 00 • • ' 



163 

. (2) KADA.M, B: s.,_R. K. KUL!UlOO 'l!ld s. M. PATEL. (1938), Flower
mg and pod settmg m gram, Oicer arietinum L. J. Ame. &c. Agro. 30 : 
547-557. ' 

Flowering in gram under Niphad conditions continues from ~ to 

5 weeks_ Early types commence' blooming a week earlier than late· 
ones. The average number of flowers in early and mid-late types is 
more or less the same, but the late types show much smaller averages. 
Basal flowers commence to open first, and flowering in a sub-branch or 
a brancb, is independent of others. Blooming is retarded by cloudy 
weather, the normal t.ime being from II a.m. to 2 p.m. Early types 
set more pods than late ones and are thus higher yielding. The average 
correlation between number of flowers and number of pods of earlier 
types is significantly larger than that ~f late types; . 

(3) KAnAM, B.S. and S.M. PATEL. (1938), Anthesis in flax. J. Ame. 
Spe. Agro .. 30: 932-940. • 

Under Niphad conditions flax (linseed) flowers commence to open at 
7 a.m. and complete the process by 10 or 10-30 a.m. Blooming is 
delayed on colder day's and may be completed as late as 2-30 p.m. The 
flowers bloom again the ne:>.-t day, but the second opening is invariably 
earlier, than the first.' AII'thers always dehisce before the flower opens 
fully. Strain differenc~s in the modal blooming of flax were observed. 

(4) KADAM, B. S. and K. RAMIAH. (1938), Symbolizations of genes 
in rice. Imp. Bureau Plant Breeding & Gen. pp., 1-23 (mimeD' 
graphed). 

The authors' survey of the existing. genic symbolization in rice 
revealed great confusion due to assigning of the same letters to genes for 
various characters. It is proposed that symbolization of genes should 
be standarized and be based more or less on the same principles as are 
followed in maize, with, however, 'such modifications as are necessary 
due to the pecularity of the rice plant. A list of genes used by various 
workers to denote characters in rice and a proposed list of genes for 
various characters in rice.accompanies the article. 

(5~ KADAM, B. 8., 8. M. PATEL and R. K. KULKARNI. (1940), 
Consequences of inbreeding in Bajri. J. Heredity. 31 : 201-207. 

• The. inbreeding of bajri (Pennisetum typhoides) has shovrn six recessive 
types of chlorophyll deficiencies. It has also revealed four types of 
recessive ·sterility, and a recessive dwarf type, due most probably to 
gene mutation. Inbreeding of hajri results in greatly reduced v:igour, 
the inbred materia! showing diJierential response in this respect. 

(6) KAnAM1 B. S.;S. M. PATEL and V. K; PATANKAR. (1941), Two 
new genes for corolla colour in Oicer arietinum, L. Ourr. Sci. 10: 78-79. 

The genic analysis of flower colours in gram has so far revealed four 
genes, W, B, P and C. These genes cause the familiar J;link petaled 

Mo-m Bk Q 27-lla 
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gram and blue, white and greenish-white fidwers. The authors describe 
two new distinct flower types,· salmon and purple-~eined, which· are 
caused by genes 8;> and Pu respectiv,:ely. 

Karjat, July 25, 1941. 
B. S.KADAM, 

·crop Botanist to Government, 
Bombay Province. 

Programme of work for the year 1941-42. 

Rice-Breeding Station; Karjat. 

Improvement of rices from Thana and Kolaha will be continued. 

Rice-Breeiling,('Jta.tion, V adgaon. 

Selection work in Ambemohor and Chimansal will be continued. 

Cereal Breeding Station, Niphad. 

M aj~r c~ops.-Improvement in bajri, wheat and gram will be continued. 

Minor crops.~Improvement iri minor crops like, til, saf!lower, tur, 
etc.,-will be continued. 

Karjat, July 24,194J. 
B. S.KADAM, 

Crop Botanist to Government, 
Bombay Province. 
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. APPENDIX J. 

SUMMARY OF WORK DONE UNDER THE AGRICULTURAL ENGINEER TO THE 
GOVERNMENT OF BoMBAY, FOR THE YEAR 1940-41. 

Staff and Administration. 

~o B~hadur ~· G. Paranjpe was iii charge of the· Agricultural 
Engiiieenng Sect10n upto 2nd March 1941, the date of his retirement. 
:".Ir. P. J. P~tel, who was in traiiiiiig from 13th February 1941, took charge 
of the Sect10n Oil the above date and hdd it upto the end of the year. 

Resea1·ch on implements. 

Seed Drill.-Furtber trials were taken with the improved wheat drill 
and the local drill at the Jalgaon, Farm by the Farm Superintendent to 
~est the effect qa }ield, with equal seed rate. It is found that the result 
~s encouraging like previous years as the yield in the case of the 
Improved drill is greater by about 7·5 per cent. than that obtained in 
the case of the local drill. Further trials will be continued to test 
whether the advantage observed is cpnsistently obtained. 

Ground Nut Digger.-This machine has been designed to harvest the 
deep rooted variety of ground IIUt. It worked satisfactorily in Belgaum 
and Ahmednagar Districts, but was fouiid to be weak in the Sholapur 
District, due to stiff soils. The frame and the blade support have beeii 
now streiigthened, but could IIOt be tried this year due to uiifavour-
able season. It will be tried ne:>.-t year. • . 

Winpowing Fan.-It was stated in the last year's report that some· 
modificatioii was felt Ilecessary in the mode,of fixing the fan to the stand 
so that its direction caii be changed with the changing wind direction. 
A clamping arrangement has IIOW beeii provided so that the position 
of the fan caii be easily changed iii any direction and level. With this 
arraiigemeiit, the direction of the wind blast, artificially created by the 
fan, can be brought in the same direction as th:-t of the natural wind, 
while the winnowing oporatioii is iii progress. 

Hay Drying Machine.-A new hay ~ying machine was built on the 
experieiiCe gained on the previous year's model, during the current year. 
Extensive trials were not takeii as the machine could not be built before 
the settiiig of the seasOII. Its capacity was found to be low and the loss 
of heat by radiation was great. 

A ~pecial machine o£ larger capacity, with better insulation and 
a detachable fumace is proposed to be built Ilext year. The results of 
its operation will be giveii in the next year's report. 

Ball Bearing Ca,rt Wheels.-A pair of wheels built on the hub, in which 
ball bearings were fixed at the shop, was supplied to the Agricultural 
College Farm and was kept under observation, during the current year. 
It has beeii found that the wheels are giving satisfactory work and have 
developed IIO weakness in an,y of their parts. Further tests as regards 
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the suitable rim width are to be carried out in the succeeding year and 
its results "'ill be given in the next year's report. 

Soil Scooper.-This implement was designed for preparing the soil so 
that it can absorb maximum amount of moisture during rains, parti
cularly for the dry farming methods. The l{)odel supplied to the 
Sholapur Farm worked satisfactorily but one sent to the Bijapur Farm did 
not work satisfactorily due to the peculiar soil conditions of the place. It 
was modified to suit the local conditions andwas.againtried at Bijapur 
this year. It is reported that it works satisfactorily now at Bijapur. 

Milk Can lnsertions.-Two more types ofthe milk can insertions were 
designed and supplied to the Agricultural Officer In-charge of Cat_tle 
Breeding, Palghar, for further trials. The results of these are awaited 
and will be given in the report of the next year. 

Advisory anrl Development Work. 
The total number of enquiries on various problems made and dealt 

with were about 127. Mainly they were pertaining to the pumping 
plants, boring, mechanical· cultivation, agricultural machinery and 
improved implements. 

Hire of Machinery.-As usual the boring machines, pumping plants 
and other machinery were given out on hire and the total amount of 
Rs. 8,749-15-4 was realised in the form of hire and service as detailed 
below:-

Hire of seven boring machines 
Hire of pumping plants 
Hire of tractors."" 
Hire of tools and charges for mechanical service 

Rs. a. p. 
5,832 12 10 

968 15 4 
1,744• 0 0 

204 3 2 

8,749 15 4 

Over and above the receipts stated above, Rs. 2,686-9-0 were realisEd 
from the sale of two boring machines, tools and accessories. 

Mechanical Help.-Jilechanical help was given to the cultivators and 
the departmental institutions by the district as well as the h< ad 
quarter staff. The details of the above are as under :-

Item of work. 
Head 

quarter T~ta.l. 

Mechanical Assistant. 

Poona. Dharwar. \ Surat. staff. 

------1---- ___ [ __ ---·-

Sites surveyed 18 7 Io 42 Estimates supplied 9 7 2 18 
Erections made 14 .I 3 4 22 
Advice given and repairs 

carried out 14 10 10 6 40 Plants inspected 45 28 ~2 ll 97 
:Miscellaneous works I 3 7 4 15 
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AgricuUuml Education. 

~he ~p~cia.l ~lass f?r training the cultivator's sons in running and 
mamta1~1!lg 011 ~ngmes and pumps was conducted during the year. 
The trammg :penod was for three months commen~in(l from the 1st of 
January, Apnl, Jul:f and October. :t\o fees are charged for the above 
training and the instructions are given in Marathi and English. In all 
fourteen students :were trained during the year under report. 

Miscellaneous W.orks. 

General.-During the year under report a number of the depa;tmentai 
constructional works Were entrusted to this section· and the drawing 
section was very busy with preparing the drawings and the estimates 
and also supervising the constructional works. In all, 78 drawings, 
48 tracings, 27 sketches and 56 estimates were prepared. 

The workshop also was kept continuously busy throughout the year. 
Five F3 Calyx Boring machines were reconditioned at the workshop. A 
special grant of Rs. 6,880 was sanctioned by Government for the above 

' purpose. One Musto Patent Power Boring Machine was assembled from 
the available loose parts and the rest were pul'Chased new irom the 
market. 

The Nangaon Pumping Plant was worked for the cultivators of the 
locality during t!te months of December and January as the crops were 
suffering due .to the scarcity of rainfall. The actUal cost of running 
the plant was borne by the cultivators except the driver's wages, and 
125 acres were given two waterings. 

Special Works.-A great number of the constructional works was 
assigned to and executed by the Section during the current year. All 
of them, except the Manager's quarteTs at J;he She<p Breeding Farm, 
Poona, were completed. The above '1\'ork is in progress and will be 
completed soon. The following is the brief summary of works completed 
during the year :-

(!) Completion of the Glass House for the Wheat Rust Research, 
· at Mabableshwar; complete with the sanitary, drainage, 

water supply and fencing arrangemmts. 

(2) Completion of the bore at Mahablesbwar for the above scheme 
and installing a hand pump on the same. It gives a discharge 
of 125 gallons of water per hour. 

(3) Con~truction of a Glass House for the Wheat Rust Research 
Scheme at Poona, for the Plant ·Pathologist to 
Government. 

(4) Construction of an Insectary for the Plant Pathologis~ 
to Government, at Poona for Virus Scheme. 
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(5)" Construction of an all steel Glass House for (the Katta Disease 
of Cardemum Scheme at Sirsi for the Plant Pathologist to 
Gove=ent. 

(6) Construction of a new Cattle byre, modification of the old 
buildings and putting a fence at the Tegur Cattle Farm for 
the Li\>'e Stock Expert to Gove=ent. 

(7) Construction of a Poultry' Yard 48' X 10' at Dhulia Poultry 
Farm for the Live Stock Expert to Government. 

(8) Construction of the Hostel with a kitchen and a dining room 
at the Sheep Breeding Farm, Poona, for the Live Stock 
Expert to Government. 

(9)' Construction of tbe servants' quarter, bullock and implement 
shed, store room, latrines and fencing at the Rice Breeding 
Station, Vadgaon, for the Crop Botanist to Government. 

(10) Construction of a store room and Gurhalshed for the Rural 
Assistants Training Centre at Manjri. 

(11) Construction of a complete set of buildings for the Rural 
Assistants Training Centre at Dhulia. · 

(12) Construction .. of a complete set of buildings at the Rural 
Assistants Training Centre, Devihosur. 

P. J. PATEL, 
Agricultural Engineer to Government, 

Bombay Province, Poona. 
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1'rogramme of work for the year 1941-42. 

1. , Research on imple- (a) Modifications and tests of tQ,e wheat 
ments their modifi- drill, grou.nd-nut digger, ball hearing, 
cations and test. cart wheels, tyne cultivator, ridging 

implement, Clod crusher, winnowing 
fan and milk can insertions. 

2. General Work 

(b) Trial with the :S:ay Drying Appliance 
to determine its capacity, efficiency 
and economy. 

(c) Study of indigenous implements and 
desigu of new implements. 

(a) Inspection of the pumping sites on big 
rivers in the Province. 

(b) Purchase, sale, hire maintenance and 
inspection of the departmental 
machinery. 

(c) Advice to the departmental institutions 
and the public on engineering 
matters. 

(d) Training of the cultivator students in 
operating engines and pumps. 

3. Constructional Work •. (a) Construction of the Insectary for the 
Professor of Entomology, Poona, 
Manager's quarter, Sheep Breeding 
Farm, Poona; Extension of the hostel,. 
Agricultural School, Devihosur ; 
buildings at the Dharwar and Dhulia 
Poultry Farms; buildings at the Rice 
Breeding Station, Igatpuri; buildings 
at the Tobacco Breeding Station, 
Sou.ndalga; buildings . at the Dry 
Farming Stations at Jeur i'nd c~ as . 
and the milk room at Bankapur Cattle 
Farm. 

l'oona, 6th September 1941. 

(b) Water supply arrangements at the 
Dharwar and Dhulia Poultry farms ; 
Cattle Breeding Farm, Bankapur and 
Rural Assistants Training Centres at 
Dhulia and Devihosur. 

P.J.PATEL, 

Agricultural Engineer to Government, 
Bombay Province, Poona. 
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APPEJ'>"DIX K. 

SuMMARY oF woRK DONE UNDER THE HoRTICULTURIST TO GovERN

MENT OF BOMBAY FOR THE YEAR 1940-41. 

Staff anrl Arlministrati<m. 

Mr. P. G. Dani, Assistant Horticulturist with his staff was transferred -
to work in the Department of Agriculture after the deamalgamation 
of the Rural Dewlopment Department from the lst of January 1941. 

Research work. 

1. Laboratory Rc~earch.-Further observations on dried Kanauda 
fruit show that it can be stored in good condition for a year. No damage 
of any bnd either due to moth or mould has been recorded in the 
laboratory sample during storage. This work is now successfully 
concluded. and can be demonstrated if opportunity to do so arises. 

2. Observations on bottling of mango juice show that it can he 
prescrnd in good condition if it is preheated to 80°0., sealed and 
,pasteurized at 80°0. for 25 minutes. It is intended to follow ths 
work on a large scale with a view to apply these results to trade. 

I. Cold (Gas) Storage Reseatch.-Gas storage trials of Alphonso mango 
and Kagpur orange were carried out with 5, 10 and 15 per cent. carbon 
dioxide at 4~0 and 48°F., and 45° and 52°F., respectively. 
It was obsen-ed that the fruit under gas storage conditions either 
suffered from internal breakdown or rotted more quickly on account of 
Peuicilium growth than that stored under ordinary cold stornge 
conditions. 

The determinations of acidity and sugars in delicious apples and 
Kashmir pears stored at 32°F. ohoi~ed that the percentage of acidity 
decn·ascd during storage. In pears, there was no change in the percen
tage of total sugars, but in Delicious Dpples the percentage of total 
sugars showed an appreciable increase. 

Work clone at the Ganeshkhin<l Fruit Experiment Station, K iree and 
lYiodibag, Agricultural College, Poona, No. 5. 

Jllanming of Basrai banana.-A new plot has been laid out to' test 
the value of different doses of caster cake and sulphate of ammonia 
with and without sulphate of potash l1aving 0 · 4N. as basis. The main 
idea is to fix the proper dose of manure for basrai banana. 

Manuring of Basrai Banana (Different <lose of F. Y. JYI.).-This is .the 
second trial of the experiment. During the year under report, varying 
doses of F. Y. M. viz. 40, 80, 120 and 160 lbs. were tried. Data in regard 
to yield is not yet available as the harvesting of the crop is due in the 
latter part of the year 1941. 
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Grape vine M~nurial Trial.-This is· the third year of trial. The 
treatment "A" (8·2 ozs. Niciphos + 14·8 ozs. bonemeal .f- 9·2 ozs. 
sulphate of potash) has given 8 per cent. higher yield as compared with 
control (80 lbs. F. Y. M.). · 

Mango Manurial Trial.-Four combinations ofinorganic and organic 
manures are being compared with F. Y. M. alone. The plantation is 
only .3 -;ears old and, therefore, the effect of manures is being obsernd 
only in the vegetative growth of the trees. 

1vlosambi Manurial Trial.-The yield of "E" treatme.nt (80 lbs. 
F. Y. M. + 10 lbs. Castor cake) has given 26 per cent. increased yield 
over no manure . 

. Grape vine and Mosambi Irrigation Experiments.-Furrow system of 
irrigation consumes 31 per cent. more water and gives 16 per cent. more 
yield than ring method in grape vine. 
F~rrow system of irrigation consumes 29 per cent. more water and 

gives only 5 per cent. increased yield in regard to the number of fruits 
as compared. with the square basin system in Mosambi. · 

Improvement of Guava by selection.~This work is concluded. L. 49 
strain is superior in quality as compared to other strains. Its commer
cial value on field scale has not yet been finally ascertained as 
the observations have to be made on crops of several successive seasons. 

Improvement of Pomegra.nate by selection.-Selected strains of pome
granates are being propagated vegetatively and will be planted on field 
scale for further tests. G. B. No.1 is the best in quality. 

Jambu1'i Rootstock Spacing Expe1'iments.-The spacing experiment 
of Jamburi stocks has not shown any appreciable difference in the 
growth of budd~d plants. The experiment is being repeated. 

Altemate bearing of mangoes.-It is observed that only seven 
shoots out of 500 shoots marked for study in 1937 have borne blossom 
successiv.,Jy. 

Citrus stock Experiments.-A scheme to test the influence of various 
.citrus stocks on the quality and yield of mosambi is already prepareJ.. 
The stocks t<l be used in these investigations are being propagated. 

Bagging of Basrai Banana bunches.-The Basrai banana frni:ts wer~· 
found to mature uniformly and early when bagged. The fruits wne 
also found to be bigger in size. 

·altilli and Brinjal Selection.-Although the sche~e is ~losed, pur_e: 
seed both bagged and unbagged has been collected with a VIeW to _distp
bute it in the districts for trial. Vegetable improvement work IS no"' 
transferred to the Professor of Agriculture, College of Agriculture, 
Poona. 

R~tral Development. 

The Assistant Hortic~lturist spent 148 days on tonr and visited 12(} 
different localities in the districts during the year under report_ 
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He inspected 3()2 gardens .. He held 7 orchardists classes which were 
attended by 176 students and held 8 fruit shows. One mango show 
was also held at J'llgaon where he selected Borsha and Naralia varieties· 
as the. best exhibits. 1,100 enquiries have been replied. The subor
<linate staff has visited 354 localities and has given help in 603 gardens 
in prlllling trees, budding, grafting and spraying fruit trees. 

A good deal of effort was made to ensure adequate supply of reliable 
plants to the fruit growers in the cyclone area. A contact was established 
with large number of nurseries where stock was inspected and 
arrangements were made to supply plants at reasonable rates to the 
growers. 

The Assistant Horticulturist has spent a good deal of time in selecting 
early bearing mango trees in the Ratnagiri District. He lias inspected 
large number of sites for Mass planting of mango trees in the Bijapur 
District. 

The area under fruit crops is increasing rapidly and this is principally 
due to the departmental propaganda in favour of fruit cultivation. 

· Agricultural Education. 

(a) The Horticultural teaching work is done by the Professor of 
Horticulture assisted by Demonstrator in Horticulture. One candidate 
has completed his post-graduate studies .. 

(b) Special Training Oourses.-Three students attended the special 
course in fruit preserv'ation at the College of Agriculture, Poona, 
including a member of Sind Agricultural Department. 

Tb.e Horticultural Training Class at the Ganeshkhind Fruit Experi
ment Station, Kirkee, was attended by 60 students. 51 students 
appeared for the final examination. 20 students were awarded the 
scholarships of Rs. 10 per month each, while two students were given 
mali-in-training scholarship of Rs. 15 per month each: 

(c) M iscellu,neous. 

Fruit and Vegetable Oommittee.-The Departmental Fruit and 
· Vegetable Committee met for the first time on 29th April 1940. Six 

meetings have been held so far. Number of schemes such as citrus 
rootstock experiments, chickoo rootstock experiments, establishment 
ol ~l3ic nursery, sur'V'ey of fruit areas, layout of experimental plantations 
at other farms such as Arbhavi, Kumta and Ratnagiri, Anand Scheme, 
Chilli Improvement Scheme in the Karnatak, mass planting of mangoes 
in B.japur District and such other important items affecting the develop
ment of fruit industry in this Province were discussed. 

A fruit Survey in the Provittce of Bo-mbay.-A fruit survey work was 
started in Poona, Ah~ednagar, East Khandesh, Sa tara, Sholapur and 
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Bijapur. Informati~n regar~ing orcha~ds _is being colle~te~ ~ccording 
, · o the plan from all talukas m these distrwts. The chief idea of this 
sun'ey is to locate areas suitable for the cultiV'ation of commercial fruit 
crops and to make extension whereV'er possible. The surV'ey of the 
district of Karwar was also included in this programme at the request; 
of the Collector of Karwar. 

Refereeing a'nd 1"e1Jiewing work.-Large number of scientific research 
papers \\"ere refer~ed and some books and publicationS also were 
reviewed. • 

I ntroauction of new varieties.-Out of all the foreign V'arieties of fruit 
crops under trial at the Ganeshkhind Fruit Experiment Station, Kirkee, 
the cultivation of grape fruit is more promising. Grape fruit plants are 
bearing a normal crop and giV'e a· V'cry high income. Its cultiV'ation 
now is being taken up by some growers in the districts. Nearly 6,000 
grape fruit plants haV'e been sold during the last fiV'eyears. 

PUBLICATIONS. 

I. SAYED, I. A.-
Botanical study of Exotic Pineapple V'arieties. Jr. UniV'ersity of 

Bombay, 1940, 8: 75-81. 

2. KARMARKAR, Dr. D. V.- · 
Cold Storage of Indian Fruit. Indian Farming, 1941, 1: 173-177. 

I 
3. KARl!ARKAR, Dr. D. V., and 1\fr. JosHr, B. 1\I.-

The Relation of the Size of fruit to th~ Loss in weight in Storage. 
Ind. Jr. of Agricultural Science, 1940; 10: 1021-1029. 

{ KAR;IIARKAR, Dr. D. V., and Mr. JosHr, .B. M.-
InV'esti<>'ati~ns on the Storage ~f Onions. Ind .. Jr. of Agricultural 

Scie:Ce, 1941, 11 : 82-94. 

5. DunHASHr, R: S.-
Methods of Propagating Fruit. trees. Indian Farming 1941, 2 : 

29-31. 

G. S. CHEEJIIA, 
Horticulturist to GoV'ernment, 

Bombay Province, Poona. 
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Programme of work for the year 1941-42. 

1. Manurial Experiment-

( a) F;xingproperdoseofmanure basedon0·4N. and its economics 
in the case of Basrai Banana. 

(b) :Mosambi. 
(c) Grape vine. 
(d) :.\Iango. 

2. Planting of pomegranate selections for field test. 

3. Alternate bearing of mango to be continued. 

4. Establishment of basic nursery. (This worf is already started.) 

5. Organization of horticultural classes. 

6. Survey of fruit areas in the Province to be continued. 

7. Preparation of material for citrus and chiekoo rootstock 
·experiments. 

8. E>tablishment of tree planting nurseries and organization of 
mass planting of trees. 

9. Organization of fruit shO\vs. 

10. G.1s :r~orag,) trials regarding mango and santra. 

11. Bottling of mango juice. 

12. B,gging of banana bunches on field scale. 

13. Selection of early bearing mango trees in Ratnagiri District. 

14. ~lass planting of mango trees in Bijapur District. 
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APPENDIXL. 

SuMMARY OF THE WoRK DONE BY THE PROFEssoR oF AGRICULTURAL 
EcoNOMics, COLLEGE oF AGRICULTURE PooNA 

FOR THE YEAR 194,()-41. ' ' . 

Staff and Administration. 

Dr. M. B. Ghatge continued as Professor of Agricultural Economics 
throughout the year. Messrs. K. 8. Patel and L. H. MJrajkar continued 
as Demonstrator and Investigator in Agricultural Economics 
respectively. 

Research Work. 

1. The scheme to start collecting data with a v:iew to studyinu the 
economics of betelnut industry and the allied crops in Kanara mentioned 
in the programme of \Vork for 194oo-4l in the last year's report could 
not be commenced as the funds were not available. It is, however 
hoped to start this work during 194,1-42. '· 

2. The scheme to ascert~in the effects of combination of all possible 
improvements suggested by the Agricultural Department on cultivator's 
farms is still under consideration of the Director of Agriculture and 
hence the work could not be started during 194,0-41. 

.3. The scheme for investigMion of the fodder supply to the Poona 
market from the surrounding villages with a view to making suggestions 
to the cultivators of the fodder-supplying villages to take to dairying 
as subsidiary occupation was a_pproved by the Director of Agriculture 
in the meeting of the Departmental Livestock and Fodder Committee 
held on 21st October 194,0. It was decided to restrict the enquiries, in 
the first instance, to the problem concerning the supply of milk to Poona 
City and to find out where the milk comes from, the quantity supplied 
from the surrounding villages and the proportion locally produced. 
Later, if the results. warrante<l enquiries in surrounding villages they 
were to be undertaken in order to ascertain whether the cultivators rather 
.raise cattle than transport and sell fodder in cities. 

Iri accordance with the first part of the decis1on the e;risting staff set 
on collecting information regarding the total consumption of milk by 
the residents in ;E'oona which is made up of the total production of milk 
in .Poona and the supply of milk from the surrounding \tillages. In order 
to ascertain the latter the area of the investigation had to be extended 
over the area bounded by octroi limits. The octroi cordon includes 
Poona City, Poona Cantonment, Poona Suburban Municipality and 
Kirkee Cantonments. 

A detailed survey of all the cattw sheds in the area of the above 
mentioned octroi cordon except Poona City has been made with a v:iew to 
ascertain tho. total number of milking and non-millring or dry animals, 
their daily millr, yield quantity of milk sold and consumed for domestic 
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purposes by the gawalis themselves. Further :rork. of asc~rt.aining the 
arrival of milk and fodcler from the surrounding VIllages 1s m progress 
and will be continued during the year 1941-42. 

4 .. The compilation of data collected for the farm costing and farm 
family budgets studies "·as completed and prepared into a final report 
for publication. Their summaries are sent for publication to the Indian 
Journal of Economics, Allahabad, and the Journal of the University of 
Bombay, respectively. 

·Agricultural Education. 

During the year, for the B.Sc. (Agri.) examination of the University 
68 students appeared in Agricultural Economics-the subject taught by 
this section, out of which only•12 students failed. 

As in the previous year, on one morning in September, topics pertain
ing to the economics of agriculture and agriculturists were discussed 
with the civilians who attended the course in agriculture at this 
college. 

The Professor of Agricultural Economics delivered a series of lectures 
in Agricultural Economics and l\Iarketing to the special training class 
organised in Poona by the Bombay Bank's Association. 

M isccllaneous Work. 

The Professor of Agricultural Economics attended the Agricultural 
Economists Conference held in February 1941 at Lahore and read a 
paper on the Economic Planning in Agriculture. 

PuBLICATIONS. 

1. Unemployment of Farm Labour in Charotar of Kaira District in 
Bombay Province by Dr. l\I. B. Ghatge and Mr. K. S .. Patel-" Rural 
India", Vol. III, No. 12, 1940. 

The article gives facts and figures "1\·ith regard to unemployed period of 
man, woman and bullock labour of agriculturist in the Charotar tract of 
Gujarat. It points out that man remains unemployed to the extent of 
25 · 6 per cent. and bullock to the e>."tent of 65 per cent. of the available 
time. Woman is fully employed. But in addition to season;llity the 
unemployed period is of few hours only on certain days. 

2. A few facts about agricultural land in the Deccan of Bombay 
Province by Dr. 1\I. B. Ghatge and 1\Ir. L. H. 1\Iirajkar-" Rur~l 
India", Vol. IV, No.2, 1941. 

In the Bombay Deccan peasant farming is predominant as· is sholl"n 
by the fact that about 80 per cent. of the holders cult.ivated their lands 
themselves, while about 17 per cent. of the holders, owning about 
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23 per cent. of the land, rented it to tenant-cultivators. It is necessary 
to check the tendency of gradual reduction in th& size of holdings in 
the small groups e.g., those below 25 acres each, by necessary legislation 
regardin& the division and sale of landed property. 

3. The position of the Proprietar:y holders in the Rayatwari Tract of 
Bombay Province in the last quarter of a century, by Dr. M. B. Ghatge 
and L. H. Mirajkar-"Mysore Economic Journal "-Vol. 27, No.4 and 
No. 5, 1941. - · 

It is a retrospect of the whole province as such, with respect to the 
holders and their acreages in the Raytwari tract of Bombay during the 
period of the last quarter of a century. It points out that the number of 
proprietors has increased at a rapid pace. Consequently there is a 
constant decrease in acreage per proprietor. 

College of Agriculture : 
Poona,,17th July 1941. 

• M. B. Ghatge, 

Professor of Agricultural 
Economics. 

Programme of work for the year 1941-42. 

In addition to teaching agricultural economics to B.Sc. (Agri. ), students 
the following would be attended to during the year :-

1. Investigation into the supply and demand of milk and utilisa
tion of fodder produced roundabout Poona. 

2. To start collecting data with a view to studying the economics 
of betelnut industry and the allied crops in Kanara. 

3. To work out a scheme to ascertain the cultivating and economic 
holding in a dry tract area of Poona District as a basis. 

4. To collect necessary information so as to be able to prepare a 
map of a Taluka in Poona District showing economic homo
geneity. 

College of Agriculture : 
Poona, 17th July 1941. 

>!0·10 Bk Q 27-12' 

M. B. Ghatge, 

Professor of Agricultural 
Economics. 



178 

APPENDIX 1\I. 

SUMMARY OF WORK DONE UNDER THE PROFESSOR OF AGRICULTURAL 

ENGINEERING, PHYSICS AND liiATHEMATics, CoLLEGE OF 

AGRICULTURE, POONA, FOR THE YEAR 1940-41. 

(A) STAFF AND ADMINISTRATION. 

Professor J. P. Trivedi who was on deputation as Secretary, Institute 
of Agriculture, Anand, retired on 4th January 1941. The undersigned 
was in charge of the section throughout the year and was confirmed as 
Professor of Agricultural Engineering; Physics and l\fathematics. from 
the date of Professor Triverlj's retirement. The sect-ion attends to t.]Je 
teaching duties at tlw College, research on Soil Erosion and district 
inquiries and advice on Land Development. 

(B) RESEARCH WoRK. 

l. Study of Soil Erosion. 

(i) 30-acre plot near Chatursingi ltill.-T!JC plots were plowed. June, 
July and August received an eveu distribution of rainfall about 4i inches 
each. There were two days of heavy rainfall of about 1 · 5 inches in 
September and October. The heaviest recorded rainfall being 3 · 8 
inches in September. 

The average rate of silt washing w'as 3' 3 to 51 tons per acre from 
tl1e cultivated plots and 4! to 6!, tons per acre from the uncultivated. 
plots. The average depth of washing is o·OI4" to 0·022" in the culti
vated plots and o·OIS" to 0·026" in the uncultivated ones. Owing 
to the heavy rain of 3'8 inches in September the silt was]Jiug tllis year 
is comparatively higher than that of last year. 

In the above .Plot two gullys were m1dcr obS<·n·ation as ·ref(ards the 
erosion of bed aild banks. Lines on steep and moderate grad<"s were 
similarly under obsen·ation. Some ol tlw terraces in the Katraj ,·alley 
have been levelling up. Terraces in Divaghat area show silt filling. 

Tne abo1·e obsen·ations have been carried out for a sufficient length 
of time. A large number of Bench Mark stones have been removed 
from their places in almost each of the obsen·ation centre as the area 
is exposed and unattended. Tl1e continuity of otservations is difficult 
to maintain. It is tltel'(•forc proposed to drop them from UCJd; year. 
Further research and similar observations require to be carried out on 
typical agricultural areas in different localities of the province. This 
will be possible when the proposed scheme for Soil Erosion fructifies. 

(C) ADVISORY AND DEVELOPMENT WORK. 

The cultivators of Kharpudi Budruk, Poona District, desired to carry 
out a joint Bunding scheme il1 the whole village area on a co-operative 
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bas~s. T~e ~atter was _.r~ferred by the Rural Development Department 
for mvesti_gatwn and opm10n. The matter was investigated and a report 
was subiDJtted to the Director of Agriculture. 

O~her plac_e~ we~e visited to see the Land Development work and 
eroswn cond1t10ns m the locality. 

(D) AGRICULTURAL EDUCATION. 

1._ Agricultural College Courses.-Two subjects, Physics and Mathe
matiCs and Agricultural Engineering, together with their laboratory 
and field work, are ~aught by this section, to the AgricnJtural students. 
The students did well in both the subjects as is seen from the result 
of the University Examinations held in March 1941, where 97·8 per cent. 
passed in Physics and Mathematics and 89· 6 per cent. passed in 
Engineering. 

Forestry Ranger Course.-The subjects of Physics, Surveying and 
:Levelling and Drawing, both in theory and practicals and field work 
were .taught by the section to the Forestry Ranger students of the 
C<Uiege during the year under report. 

2. Special Training Courses.-Two Intensive Bunding classes (the. 
first from 16th September to 15th December 1940 and the second from· 
16th December 1940 to 15th March 1941) were conducted by the under
signed. A temporary·staff of one Agricultur3l Graduate and 3 Kamgars 
was appointed to attend to the class. On the whole 44 students (Gujarat 
Districts 4 in the first class and 6 in the second one, Maharashtra Districts 
t3 in the first class and 12 in the second one, and Kannada Districts 
4 in the first class and 5 in the second one) recommended by the Collectors 
of districts and the Rural Development Department and 3 deputies 
(one Agricultnial tlra.duate and 2 fieldmen) from Baroda State were 
trained. 

Most of them were young men of 18 to 25 years· of age. Four of 
them were above 30 years old. They were lodged in a house close to 
the College. The sanitation was satisfactory. The students worked 
from 8 to 11-30 a.m. and 2-30 to 5-30 p.m. The attendance was 
regular. They also attended other extra class activities on week days 
till 6 to 6-30 p.m. and visited the College sections and other local 
institutions of interest. on Sundays and holidays. 

Both the chisees were taken on a week's tour to visit important schemes 
and problems connected '1\'ith hundin!\_and soi! er?sion. Pla_c~s in Nasik, 
Ail.mednagar, Po'ona, Sholapur and BIJapur d1strwts were VISited. 

There we~e periodical tests and a final test at ·the end. They did 
well in their tests. 

There was a keen demand for admission and out of 350 applicants 
only 48 were selected for the two cl11sses. 

CoLLEGE OF AGRICULTURE : 

Poona, 2nd September 1941-. 

A. A. VASAV ADA, 
Professor of Agricultural Engineering, 

Physics and Mathema,tics. 



180 

Programme of work for the year 1941-42. 

(1) Visits and advisory work in the districts for Land Development. 

(2) Compilation o£ the erosion observation data collected so far. 

(3) Proposed research and other items of investigation and execution 
that would be sanctioned during the year. 

CoLLEGE oF AGRICULTURE: 
Poona, 2ud SepJ;ember 1941. 

A. A. VASAV ADA, 
Professor of Agricultural Engineering, 

·Physics and Mathematics. ' 
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APPENDIXN. 

SuMMA:RY OF WORK DONE UNDER THE PROFESSOR OF ENTOMOLOGY 
COLLEGE OF AGRICULTURE, POONA, FOR TllE YEAR 1940--4:1. ' 

(A) STAFF AND ADMINISTRATION. 

Dr. V. G. Deshpande, the Professor of ;Entomology has been on leave 
on medical grounds from the 26th of June 1940 and the charge of the 
secti?n was held byMr. B. S. Patel, the Principal of the College till my 
appomtment on the :nst of January 1941. I continued to hold (\barge 
till the end of the. year. · 

(B) RESEARCH WORK. 

1. EXPERIMENTS AND DEMONSTRATIONS OF SULPHUR DUSTING 
AGAINST MANGO· HOPPERS (lDIOCERUS 'sPP.). 

This. year, the flowering of the mango, although a bit late was Very 
profuse in almost all the mango· growing tracts of . this. province. 
Demonstrations of sulphur-dusting were arranged in cultivators' gardens 
at Mandwa (near Alibag), Borivli, Ratnagiri, Vengurla, Belgaum, 
Dharwar and Bajipura (District Surat) as in the two preceding years. 
There was a seVere attack of hoppers at all places except Bajipura. 
The predominating species of hoppers was Idiocerus clypealis, Leth in 
all places this year. In the past, this species was found mostly in the 
Konkan and Karnatak while I. niveosparsus Leth .was the dominating 
species in the Bombay Suburban areas and South Gujarat. The latter 
species is not so very susceptible to the action of sulphur as the former 
and• thus requires a larger number of dustings. But this year, I. 
clypealis being the main species in all localities, the pest could be Very 
well controlled by 3 to 4 dustings only at an interval of 10 days. As the 
incidence of the pest was Very severe the di:f!erences bet"'een the dusted 
and the undusted trees Were quite marked and Yery much appealed to 
the garden owners. 

2. GRASS-HOPPER PEST IN TllE BELAPUR .AREA (HIEROGLYPHUS 
BANIAN VAR ELONGATA). 

'rhe experimental work on this pest has now been completed and the 
rernedies such as ploughing of the infected areas, spraying of crude oil 
along the bunds in the initial stages, mixing crude oil with the irriga· 
tion water and beating down the pest into it, hand collection of insects 
and dragging of iron sheets with molasses applied to them have been 
found to be successful. These are now being demonstrated by the 
Divisional Superintendent of Agriculture, Deccan canals, to the 
cultivators in the tract. The results are being published in the form 
of an article in the Indian Farming. 
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3. STUDY OF THE FRUIT FLIES (CHAETODACUS SPP.). 

The i\Iango, Guava, Citrus and Cucurbits are badly affected by the 
fruit flies almost eVery year. During the year under report the 
Superintendent, Ganeshkhind Garden, \\"as requested to keep an 
account of the number of affected and healthy fruits of guava and 
mosambi at each harVest. 

The data of the whole season sho""ed that 58 per cent. of the guava 
fruits and 19 per cent. of the mosambi were destroyed by the fruit flies. 
It was not possible to keep a similar account of the mango crop, as the 
same "·as sold through contractors. 

The trapping of fruit flies "'as attempted throughout the year 
by means of traps with Clenscl (1 : 30) in all the three crops as in the 
past. 

In spite of this trapping of flies some damage still continued, which 
showed that trapping alone ""as not enough to control the trouble. 
Sweetened poison sprays with sodium fluosilic:>te and copper carbonate 
were, therefore, tried on a small scale in conjunction with the traps in 
the mango season. 

A smaller number of flies was attracted in the blocks treated with 
poison sprays whieh appears to be due to their being killed by the 
poison. Poison sprays appear therefore, to be quite promising. The 
experiments are being continued. 

CoxTROI. OF HoPPERS ON Fw (TYPHLOCYBA SP.). 

This pest occurs only in the gardens round about Saswad. With 
a view to control this pest spraying with fish oil rosin soap in the usual 
strength of lib. to 4 gallons of water was tried. Three sprayings at an 
interval of l!) days were given in the months ot November and December. 
Although the nymphs were killed alter the spray, the severity of the 
infestation did not go down appreciably showing that there was 
immediate reinfection. This shows that some deterrent like sulphur 
against mango hoppers is necessary. Further trials could not be 
undertaken as the plants did not produce any fresh foliage owing to the 
scarcity of irrigation water in the trnct. It is proposed to try deterrents 
like sulphur and Bordeaux mixture next year. 

5. BETEI.VINE Bua (DrsPmNc·rus MAESARUM). 

This was tlw fourth and the last year of the seheme financed fro111 the 
Sir Bassoon David Trust Funds. The study of the life history of the 
pest has been completed. Of the several contact.poisons tried, tobacco 
extract, fish oil rosin soap and nicotine sulphate have been found to 
be the most effective, the percentage of kill being about 85 per cent. 
in each case. The cnst of one spraying per acre comes toRs. 5, Rs. 7 and 
Rs. 12 ""l"'ct.ively. It tln1s seems that tobacco extract is tlw best alld 
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the cheapest remedy. Large scale trials are being carried on to find, out . 
the number of sprayings required, the interval between two sprayhigs 
and the .economic aspect of the treatment. The scheme has been 
extended for another two years. 

6. GRAPEVINE BEETLE (SCELODONTA STRIGICOLLIS, M.). 

This is the second year of the scheme also financed from 'the Sir 
Sassoon David Trust Funds. The study of the life history and habits 
of the beetle has been completed and has been confirmed. 'the study 
of control measures ":ill now be undertaken. Hand collection of adults, 
destruction of larvre and pupre by frequent stirring of the soil and 
spraying with stomach poisons seem to be the possible methods of control 
and these are being tried. 

7. LANG PoD BORER (HELI01'HES OBSOLETAF.). 

The ·pest appeared this year in a severe· form in the month of 
December. T#e Rural Development Inspector, Broach, was supplied 
with Sodium fluosilicate and lead· arsenate for comparative trials against 
this pest. Tire Agricultural Officer, Broach, reports that a trial was 
made only at one place but no results have been-given. 

8. TRIALS OF INSECTICIDES. 

'The following insecticides were tried by this section during the year 
under report :-

Name ofinsocticido. 

1. !Jymag 

2. Toximal .. 

Post against which 
it was tried. Remai-ks. 

Crabs . . Only one trial was given in 
comparison with.cynogas "A'' 
Dust. Results not conclusive. 

Castor semi looper and Not effective. 
Pyrilla. 

(C) ADVISORY AND DEVELOPMEJ\"T WORK. 

A large number of enquries on insect pests were received as usual 
during the year under report from public and officers of the Agricultural 
and Rural development departments. ~!so demands regarding the 
supply of silk worl;llS, etc., were made by various institutions. They 
were all complied with. 

, (D) AGRICULTURAL EDUCATION. 

This section has to teach two subjects, viz., Zoology to the first year 
students and entomology to the final year students. Out of the 100 
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students u;· the first -year, 93 per cent. passed in Zoology while in the 
final year, out of 68 students 93 per cent. came out successfully in 
Entomology. One post graduate Student admitted in 1937 submitted 
his thesis this year and got the M.Sc. degree. Another student has been 
admitted for M.Sc. this year. 

(E) MlSCELLANEO,US WORK. 

The Professor of Entomology toured during the year for 33 days and 
visited 17 places for advisory and investigation work. The Lecturer 
toured for 71 days and vis~ted 32 pla.ces. In addition to this, touring 
was done by other members of the staff in connection with demonstration 
trials of mango-hoppers at various centres. 

The Professor of Entomology attended 7 meetings of Insect Pest and. 
Plant Disease Committee and took part in the discussion that took 
place. -

Lastly, I would like to add that all the members of the staff of my 
section worked satisfactorily. A permanent post of a clerk for this 
section has been sanctioned by Gove=ent in view of the increase in 
clerical work. This will greatly facilitate the office work. Owing to the 
increase in the Zoology course according to the revised syllabus the 
need of a demonstrator in Zoology is keenly felt. 

CoLLEGE oF AGRICULTURE : 

Poona, 1st Sept,.mber 1941. 

P. V.WAGLE, 

Professor of EntomologY., 
College of Agticulture, Poona. 
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Programme of Work for ihe year 1941-42. 

1. Study of the harmful species of mango-hoppers p!'evailing in the 
different tracts and the action of sulphur on each one of them. 

2. Field trials of poison sprays against fruit Hies. 

3. Betelvine Bug-Field trials of insecticides to determine the 
number of sprayings, the interval between 2 sprayings and the economic 
aspect (scheme financed from the Sir Sassoon David Trust Fund). 

4. Grapevine Beetle:....TrU.ls of remedial measures (scheme financed 
from the ~ir Sassoon David Trust Funds). 

5. Trials of insecticides. 

xo-1n Bk Q 21-13 

P. V. WAGLE, 

Professor of Entomology, 
College of Agi·iculture, Poona. 



187 

List of Agricultural Bulletins published by the Department of 
Agriculture and kept for sale at the Government 

Book Depot, Bombay. 

[N.B.-=--Bulletins marked in a.stefisk are out of stock and "not available for the 
present.] 

No. Yea.i:. Subject. 

32 1908 Locusts in India, by H. l\I. Lefroy, Imperial Entomologist, 
Pusa. .. •. .. •. 

33 '.1909 

34 1909 

36 1910 

Cultivation of Broach Cotton in Dha.rwa.r, by M. L. Kulkarni, 
Divisional Inspector of Agrioultura, S. D. 

Night-soil-A Valu!l-ble Manure, by G. K. Kelkar, Assistant 
Professor of Agriculture, Agricultural College, Poona. . , 

First Experiments in the Treatment of Grape· Vino Mildew 
in the Bombay Presidency, by W. Burns, Economic 
Botanist · 

37 1910 An Examination of the Seed-Supply of the ·BrOach District, 
by G. D. Mehta 

•39 1910 The Salt Lands of th~ Nira. Valley, by Harold H. Ma.nn, 
Principal, Agricultural College, Poona., and V. A. Tamha.ne, 
La.bora.tory Assistant, Agricultural CollegE, Poona. 

*40 1911 The Cultivation of Guavas near Poona, Dharwar and 
Limbgaon 

*41 1911 Groundnuts in the Bombay Deccan .. 
43 1911 An Examination of the Seed-Supply of the Broach District, 

Part !I 
44 1911 Preliminary Study of the Rod Rot of Sugarcane in the 

Bombay Presidency 
45 1911 Second Year's Experiments in tho Treatment of Grape-Vine 

Mildew in the Bombay Presidency •. 
46 'lOll Seed Selections Series I, Broach Cotton 
47 1911 San Hemp 
48 1911 Poona. Furnace 

Do. (Marathi) 
49 1911 An Examination of the Seed-Supply of the Ahmednagar 

Di•trict, Part I 
50 1912 An Examination of the Seed-Supply of the Ahmednaga.r 

District, Part II 
51 1912 Third Year's Experiments in the Treatment of Grape-Vine 

Mildew 
52 1912 Muscova.do Sugar Maohinery and its scope for Gul Ma.nufac- . 

ture in India 1 •• 

•os '1912 A Method of Improving the Quality of Cotton Sf'ed 
*55 1913 , An Examination of the Seed-Supply of the Poona. District .. 
57 1913 · Improvement of the Indigenous Plough of Western India 

*59 1914 Common Sa.lt and its Use as Manure in the Konkan Division. 
*62 1914 The Value of Castration ofDeccan Bullocks 
*63 1914 Substitute for Ra.b 
*65 1914 A List of Diseases of Economic Plants a·~C\tri-ing in the 

Bomb&y Presidency 

Price. 

Rs. a. p. 

0 8 

0 4 0 

0 4 0 

0 14 0 

4 

0 0 

0 12 0 
0 4 0 

0 

0 

0 14 0 

0 8 0 
0 
0 0 
0 

0 

0 3 .o 
0 0 

p 0 
. 0 :7 0 

0 3 0 
0 12 0 
0 3 0 
0 3 0 
0 3 o. 

0 4 ·0 
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No. Year. Subjecl. Price. 

67 

*69 
*70 

*74 
*79 

80 

*81 
82 
sa· 
8! 
85 
86 
87 

•9o 
92 

93 

*04 
97 

*100 
101 
102 
103 

104 

105 
106 

107 
*108 

l!O 

*lll 
ll4 
ll5 
ll6 

ll7 
liS 
119 

120 

J21 

Rs.,a.. p. 
1914 

1915 

~is~:rination of the Seed-Supply of the Sholapur 

The Rice Stem Borer in the Konkan .. 
0 0 

3 6 
Imp_rove~ent of Cotton in· the Bombay t;esi4eney (except 

Smd) • . • • ~ • • • • 

1915 
0 3 

1915 

1916 
1916 

1916 
1916 
1917 
1917 
1917 
1917 
1918 

1918 
1919 

1919 

1919 
1920 
1920 
1920 
1920 
1920 

1920 

1920 
1920 

1921 
1921 

1922 

1923 
1923 
1924 
1924 

1924 
1924 
1924 

1924 
IU24 

Well }Vaters from the Trap Area ofWestem India. 
The Cultivation of Guavas in Gujarat.. . 
List of Seeds available ->D the A~icultural CoB~ge Farm~ 

Poona .. .. .. .• 
Note on Fencing Construction 
Cn!tiva.tion of Drllled P&ddy in South Bombay Presidency 
The Spice Gardens of Sirsi in Kana.ra •• 
Seed Selection Series-Kumpt& Cotton 
Note on Caitie in the Born bay Preside.r:icy 
Establishment and Management. of the Dairy Farm 
The Utilisation of Inferior Grass Herbage~ Experiments &t the' 

Tegur Cattle Farm . . . . . . • • 
Work on the Ma.njri Farm for the yea.rs 1915-18 •• 
Classification and Description of the Jowa.rs of the Bombay-

K.a.rnata.k •• •• •• •• 
Palm Gul l{a.nufa.cture in the Bombay Presidency (principally 

Date Palm) .. .. .. ·· 
Tho Sugarcane Borer and ita Control 
Priokly.Pea.r as a. Cattle Food 

Fodder CrOps of Western India. 
Fruit Culture in Pa.Iita.na and ,Jamna.gar 
Inve~iga.tions on Potato Cultivation in V{estern India. 
The Book of the Mango .. 

Do. do. {Mara.thi). 
The Ganeshkhind Botanical Garden, Kirkee {Its Genesis and 

Development) 
The Ground nut Bug and its Control •• 
l>ha.rwar American Cotton: Its History, Cultivf!otion and 

Improvement 
Gona.g-a. Weed in Drilled Paddy 
Summary of the work done on Jalgaon Farm 

Do. do. (Marathi). 
Year Book of the Agricultural Department in the Southern 

Divisiop. 
A Note on well Boring 
Studies on the Rice Plant a.nd on Rice Cultivation 
Shevri &sa. ·Fodder Crop •• 
Sugar Industry in Westorn India and Methods of Sugar 

Manufacture .' · 
Investigations in Fig Culture and Treatment 
Land Crabs as Agricultural Peats in Western India. 

0 0 

0 

0 5 .a 
0 6 

0 0 
0 10 6 

0 I 0 
011 

0 

0 0 
0 ·a 

0 10 

0 4 3 
4 0 

2 I 
0 
I 15 
3 5 

0 15 6 
0 0 

0 7 0 
0 5 o' 
0 6 

0 a 0 
0 8 0 
0 13 0 

0 0 

2 0 

0 5 
0 0 

Year Book of the Agricultural Department in Southern 
Division, 1924 0 4: 6 

Silage for Fodder in Western India , • · · 0 • 0' 
Further Investigation on Potato 0 6 0 ·1 
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No. Year. Subjecl. 

72 (Revi90,d 1925) EXperiments with the Automatic Water-find~ in the 
. Trap Rogion of Western India. • . . .. · .• 

122 1925 Sugarcane VarietiesofBombay,:fresidency,lndia. ~ 
123 1925 :Ridge CultivatiDD. in Lower Guja.rat •• 
124 1925 The Chemical Composition of Food-grain Vegetables and 

Fcuits of Western Indfa. . • • . . • ' 
125 1925 

127 1926 

129 1926 

130 1926 

131 1926 
132 1926 
133 1926 

Some of tho promising Exotic SugMcano Varieties of the 
Manjri Farm • • . • , . . • . 

Elephant Grass---a. now and useful Fodder Crop in Western 
India .. .. .. •• 

The Treatment of Patches of Inferior Tobacco in Northern 
Gujarat 

fSome useful Forest Trees and Shrubs of tho Coastal Tract 
and their Foddor Value •• 

The Fig Industlry of Asia. Minor 
The Improvement of Tobacco in Northern Guja.ra.t 
Work of the Ga.neshkhind Bota.nic&l Gardens and Modibag 

Garden in 1921-25 • • • . • • • • 
1~5 1927 An Improved Method of Growing Turmeric in the Deccan •. 

*136 1927 Cattle Breeding in the Bombay Presidency, Principles and 
Progress 

137 1927 Notes on the Lemon Industry it Italy •. 
139 1927 Sugarcane Mills and small power Crushers in tho Bombay 

Presidency 
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