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SELECTED ARTICLE
Agricultural Progress in India I)uriﬁ'g the Decade
19291938
By SIR BRYCE BURT, C. I. E,,
Recently Vice-Chairman, Imperial Council of Agrictellural Research __iu India,

Ever since 1 undertook to deliver this lecture I have marvelled at my
temerity and, indeed, it is impossible to do justice to my subject; Not only is
one dealing with the varied agriculture of a sub-continent peopled by 400 million
people of several races, but also with several distioet systems of agriculturs
based on widely differing soil and climatic conditions, Progress has been
marked and general, but it hes taken many forms, My choice of this period fo-
review was largely governed by the fact that, speaking broadly, it coincides witl
the decade following the report of the Linlithgow Commission.

The decade under review was a notable one for other reasons, for Indiar
agriculture, like that of many other countries, had to asdapt itself to the condi-
tions arising from the world economic depression. Egually important was the
effect on agriculture of industrial progress within India, leading to a demand for
increased quaptities and better qualities of the natural products which form the
raw materials of industry. Above all, the increase in population afforded larger
outlets for agricultural products the demand being intensified by a distinct
increase in the geperal standard of living., Indeed, India almost ceased to be an
exporter of wheat and other cereals, despite a considerable expansion of pro-
duction, - “To-day, however, | propose to confine myseli in the main to .n brief
account of the steps which were taken to implement the recommendsations of
the Royal Commission and the results which have been achieved. My task
has been lightened by the reports made to the Government of India in 1937 by
Sir John Russell, and by Dr. Morman Wright.

Report of the Royal Commission. The report of the Royal Commission was
more than an authoritative review, It was a clarion ecall to action for which
“India was ready. The Commission stated categorically that the application of
the scientific method to the problems of Indian agriculture bad borne fruit, but
tbat only the fringe of the problem hnd been touched, and that a great combined
effort was needed, Indian Agricultural Ministers bad already reached much
the same conclusion, and one of the most encouraging features of Indian
administration has been the growing support of all political bodies and parties
for sound measures designed to improve Indian agriculture,

There has been a striking incrense in the staff and funds devoted to agricul-
cultural and veterinary problems. The totol funds available annually for-
agricultural and veterinary research and development in India hiwe now passed
the £ 2 million mark—a substantial sum, limugh still less thun 13d. per head of
the population. The incréase in man-power is as striking, but, owing to changes
in the fnrm of apnual provincial returns, strictly cnmpurah]e figures cannot be
premnteﬂ

Research Organisations, The organisation of the Tmperial Council of Agri-
cultural Research has been so admirably described by its first Vice-chairman,
Sir T. Vijayaraghavacharia, in a paper read before the Society some years ago,
and more recently by Sir Jobn Russell, that it is not necessary for me to
describe it.
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The Royial Commission bad stated in considerable detail in what directions
furthéf’researéh was required, and the Council at once proceeded to the discus-
sion of tentative projects for research vn problems of obvious importance. The
Advmﬂt}* Board considered these in the lu,hr. of werk already in progress in
Jndia and the [neilities nvailable for suelh resewreh in existing institutions, and
-'eventually recommended modified projects, or groups of projects, [or grants.
In this manner iul] advuntupe wus token of the experience of senior research
“workers and of their lund, buildings ttnd equipment, and pgrants were given, in
the muin for staff und appiratues,

The Council was fortunate in twa important respects. Following the lead
ol the Nizam's Dominions the larger Indian States decided to contribute to the
Council's Tunds und share in its activities, and in 1939 Hyderabad, Mysore,
Beroda, Travancove, ‘ 'ochin, Bhopil and ' Keshmir were all: represented on it.
Mony other Stutes co-operared with the Counczil in particular octivities,
Secondly, it was frund possible to obtain an importunt measure of assistance
‘from the-Science {nlleges of the Indiun Universities, who undertook special
investigations with the aid of grants.

By common consent the Council became responsibile for liaison with over-
seas sgricultural research erganisations, especially the Tmperial Agricultural
Buarecu, In increasing degree it aobtained valuable assistance from DBritish
research institotes, not the least important of which was the troining of research
workers in special methods, [t was also able to obtain valuable information,
literature and materinl for Indian investigators and to put them io touch with
research workers in other parts of the world.

The funds placed at the disposal of the Council by the Government of India
during the nine years ending March, 1939, including the cost of expert staff,
secretariat and publications, amounted io all to about a million sterling. The
poliey of the Council has always been te supplement, and never to supplant,
local effort. ‘Thus, in 1939 it was aiding, in greater or lesser degree, nearly a
hundred research projects, with gronts of varying magnitude. and met the
salaries of nearly three hundred research officers and scientific assistants. Of
the total funds wllecated by the Council in nine years, about £600,000 was devoted
to twenty-six major projects. '

Specinl arrangements exist for research on cotton and jute, The Royal
Commission on Agriculture commended the work of the Indinn Central Cotton
Committee, and that body, which derives its funds from the cotton cess, has
continued to promote and aid research for the improvement of cotton-growing
and to provide for technological research, Its operations have been expanded
and developed, the Committee's expenditure in 1938—39 being approximately
£72.000, comp:red with £57,000 ten years earlier,

Usually the Committee provides part only of the expendilure on a project,
the.Frbvin{:é or Stute concerned contributing also, uspaily in increasing degree
when grants sre renewed. The Committee paid ineressing atlention to means
for translating the results of re<eareh into practice. its unique technolopicnl
research Juboratory wis expunded und operations to improve the marketing and
bundling of !ndian cotton nud to stop malpractices were continued,

The Roval Commission on Agricalture recommended that a Central Jute
Commitiee should also be set up to deal with all problems connected with the
growing and marketing of jute. and provided with an snanusl grant from . central
revenues of five lakhs of ropees. For various ressons this recommendation was
not acted upon vntil 1936. ‘| he Commitice first met in Febroary, 1937, and no
time has since been lost, Arrangements for egricultural research were made nt
Dacca, A technological rescarch Inboratory for work on the quality of the jute
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fibre was built and equipped and opened by H. . Lord Linlithgow in’ January,
1939 work in temporary uaccommodation had been proceeding for ssme time
previously. The co-operation of the [ddian Jute Mills Association,’ which
maintains its own research department for the improvement. of manufucl‘.uriﬂg
processes, wis rewdily forthcoming. and drreanpements w..rf:. mnde fm: the
mutunl interchiange of information and (or consuliatinn oo reaeﬂtch pmgrammm
The difficult question of improving the statistics of juts ptuduﬂrﬂu was tnck!Lﬂ
and the problems of jute marketing were brought under survey, v -

Brief reference should be made to the loss to indian Bgrmultu'fﬂ which
resulted from the destruction of the Pusa Research lnstitute by the grest Bihnar
earthqualke in 1934, After careful consideration the Government uf India decided
not to rebuild ut Pusa, but to provide a new institute at the capital, and a suit-
oble sile was found about three miles from New Delhi. The transfer was com-
pleted towards the end of 1936 and a considerable measure of reorganisation
effected simuitaneously. In its new bhome the Imperial Agricultural Research
Institute has far better contacts with agricultural and ‘other scientitic workers,
and has immeasurably greater opportunities of co-operating with provincial
rescarch orgonisations than hitherto. Thisis important, since the first duty of
an ngricultural experiment stution, especially when maintained by the State, is
to apply scientific knowledge and methods to definite field problems.

Local Activities for Agriculturnl Improvement. From this brief and necessorily
imperfect description of research organisations we may now turn to the agencies
for translating the results into agricultural practice and eventually into increas
ed income to the Indian cultivator.

As one indication of the progress made we may note that the pumber of
organised demonstrations carried out in 1937—38 was 113,000, compared with
37,000 ten vears earlier. Morcover, such demonstrations have improved in
character. To a marked extent " better farming ™ campa:gus embodying a
number of improvements have teken the place of piecemeal efEnrts, and the
demonstrations have been backed by a ** service " organisation.

Perhups more imporlant still is the incressing degree in.which extra-depart-
mental ugencies are pssisting in agricultural devs:lopment. For example, the
better conservation of naturazl manures and improved sanitation are now being
dealt with us one job in many villages, which is as it should be. Co-operative
societies are doing more, though still not nearly enough, to assist the cultivator
to obtain the seeds and implements thut he needs, apnd the incresnse in the
number of better farming and better living societies is mmst cncnurnginb.

It is d-mgurnus to prophesy, but the time may not bhe fur distant when the

“notion building "' departments of Government concerned with the improve-

ment of the conditions of village lile will make o combined approuch to this
great task.

Practical Achievements. To turn very brietly to some of the results which
have been achieved. There is no room for doubt that the avernge vield per acre
of several crops in Indis has been raised by mesns which enhance the monetary
reward to the grower and provide him with more and better feod for his family
and his cattle. This is a sweeping stutement, but 1s mude {ir.]]henltehr. [t can
best be tested in the cuse of cottun, os practically the whole of the i crop is baled
and vused in mills or exported, and thu acrenge Ogures are substantially uccurate.
The Central Cotton Committee's examinution of the trade returns showed that
the avernge vield in the quinquennium 1932—37 was 108.1b. per acre as compared
with 96 and 95 in the two previous gquinquennial periods: The Government {ore-
cast for 1938-39, based largely on the standard vields, was over a million bales,
or 20 per cent below the actuul commercial crop, whereas for thé quinquennium



September 1942] Agricultural Progress in India 299

1922-27 it was only 9 per cent short. Tn 1939 the question of raising the standard
yields was 'under active consideration.

In the case of wheat special crop-cutting experiments and the evidence
collected in the course of marketing surveys, indicate that where improved
varieties and methods bdve spread, production per acre bas increased substan-
tially., Turning to sugarcane, the estimated production per acre expressed as
gur (raw sugar) was 1'd tons in 1937-38, despite the fact that it wasa bad season,
as compared with 1-1 tons per acre in 1927-28, which was a fuvourable year.
Such examples could be multiplied. Tt should, of course, be added that the
increase in-the all-India everage yields is partly due to improved irrigation
facilities. On the other hend, when one examines local figures, one finds that
it is precisely in the irrigated tracts that the increase due to imprnved methods
is greatest, There have zlso been important improvements in the quality of
several crops, I shall mention a few examples later.

Varietal improvement, including the provision of good seed, has been one
of the most important activities of the lndian Agricultural Departments since
their inception, and is as important as ever, In 1937—38 it was reported that the
aren under improved varicties had reached 23 million acres, as compared with
10 million in 1936—37. -

As the net sren cropped annually in British India alone is some 230 million
scres, the ascertained area under improved crops is still less than 10 per cent. of
the total, but even so it represents an additional annual income to Indian agri-
culture of the order of £ 20 miilion.

~ Agricultural improvement, however, does not stop at the supply of good
seed, and the present attitude of the majority of agricultural workers in India
to crop improvement con fairly be stated as follows: Varietal improvement
is both an important immediuste objective and a necessary preliminary to further
developments. Of all improved methods, it is the one which the cultivator
most ensily understands, and can most easily adopt. provided that the " service
organisation is good, Moreover, the success schieved has piven him confidence
and has provided the contacts necessary for other extension work., Uswoally
the improved variety brings an immediate reward for enterprise, even if there
is no improvement in methods of cultivation. But the full advantage of an
improved varicty is rorely, if ever, renlised unless its introduction is accom-
punied by better s0il management, Consequently, the Agricultural Departments,
in increasing degree, are orgunising demonstrstions which combine the use of
an improved variety with improvements in cultivation god manuring—and with
increasing success.

Verious crops. Cotfton. To turn to some individual crops, cotton should,
perhaps, come first, beciuse, us the result of nearly 20 veors” co-nperative effort
by the Indian Cenire]l Cotton Committee and the Provincinl and State Apricul-
tural Departments, the Lhnrumer of the Indian cotion crop has been radically
altered. The total area under in.proved varietics in 1935-39 was 5,663.000 acres
out of a tota] of 234 million, neurly one-querter of the whole. The change in the
quulity of the crop is important. In the three years 1927-28 to 1931-32. sliort
staple cottons, i. e, below 1% formed 75 per cent of the whole, and medium
staples 25 per cent. In 1938-39 the fipures were: short stuple 63 per cent, medium
staple 323 per cent, long staple 43 per cent. Moreover many of the rhort and
medium cottons had been muterinlly improved in spinning wvalve. It is foriu-
nate that o long view wos token, that the importance of quality was never Jost
sight of, that sdeguuate technologicn] tesis preceded the introduction of pew
cottons into gencrnl cultivation, and thut moerketing organisatjon accompnnied
sced distribution schemes. The Indion textile industry provides a constant end



300 The Madras Agricultural Journal [Vali zxz No. B,

gmwmg market for the Iﬂnger—ﬂtupled cottons which are alsonssurad of a market
in Great Britain, On the other band, the éxport demuend for the shartent Indmu
cottons has controcted severely, though it will probably never dlaappenr,anﬂ
the consumption of these by Indian mills, though large, is un]:kﬂly o expand'
much.

Jute. In the case of Indin's olher great export, jute, in 193?-33 the aren under
Departmental varieties was reported to be 1,763,000 acres..out of:a total of
2,839,000 acres. These varieties were, in the main, chosen for their high yvield,
but were reported on by the trade to lie of s1t1‘=fnctﬂry quelity before they were
put into general cultivation.

Oilseeds. Some valuable fundamental work was done in earlier vears, bhut
until recently the smount ef ugricultural work on this group of crops was dis-
proportionately small in view of their value as cash crops and their importance
for Indian industries and export alike. The remarksble expansion of fhg’; ground-
nut crop has continued until India is the world’s largest producer and its second
exporter, despite the enormous internal consumption.. For an “introduced "
crop to spread from 300,000 acres in 1900 to nearly 9 million acres in 1937-38 is
in itself u strilking proof that the Indian cultivator knows a good thing when he
sees it. From 1934 to 1938 production sveraged 2,800,000 tons, and of this 39 per
cent was exported, the remeinder being retained in the couniry, ‘and ahout
1,200,000 tons, or 43 per cent, used for the production of oil. I'he reported urea
under improved wvurieties is only some 417000 acres. but these figures relate
'ﬁmihly to recent work and exclude the earlier distribution of seed by the Agri-
cultural Departments. As a result of the action taken by the Research Counecil,
well-planned experimental work is now in progress, including the production of
better varieties, improved methods of cultivation and manuring, and better
methods of barvesting and handling. The objective is high yield and disease
.resistance, coupled with a high oil percentage and low fatty acid content.
Correctly used in a rotation, the groundnut crop is a valuable aid to the main-
‘tenance of soil fertility, especially in some of the important cotton areas. Co-
ordinated research schemes are also in operﬁtmn for the improvement of the
‘linseed, rape, castor and other oil seeds,

Sugar-cane. The sugar-cane crop forms a natural link between the com-
mercial eraps and the [ood crops, and is of particular interest, since, s speaking
broadlv, no other crop gives the Indian cultivator so large a eush reward for his
labour and that of his family, Sugar-cone prodoction in India has been revolu-
tionised since 1929, and Indi: now has #» modern white sugar industry which is
capable of supplyirg all her requirements, and, on the whole, is technically efiici-
¢ént. Of the total area under cane in 1939 approximately 80 per cent was under
improved varieties, maioly Coimbatore canes, Very much has been done in
recent years to improve the efficiency eof the Indian sugar industry, both by
fuactory improvements and in the organisstion of the cane supply, though several
control problems have yet to be solved, but the more efficient production of
cape is still theé frst requisite. To that end intensive cane improvement schemes,
many of them aided by the factories concerned, are in progress in several
important nre:rs—nntuhl_}' in the United I'rovinces—where an effort is being
muade to secure better cultivotion and mapuring, combiced with the systematic
supply of healthy seedling canes of the varieties best suited to the nrea. In the
Bombay Deccan important work bus been done on the problems of sugar-cane
‘cultivation in that area, of which slkali formation and a fall in: fertility were
outstanding. As o result, systems of soil manogement and cane cultwutmn have
been worked out which ure now being put into practice.

Rice and Whaat, In 1928 the amount of ntiention devoted to rice was dispro-
portionately small [or a food crop eccupying aanually some 72 million acies. In
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Madras good work was in progress, in Bengal a sound foundation for future
work had been loid, but elsewhere there was less to record, The Research
Council made a point of remedying this defect at the earliest opportunity by a
series of co-ordinated research schemes. In 1937-38 the area under improved
varieties had reached 3,759,000 acres, compared with 634,000 in 1927-28. In Madras
one-sixth of the totual area was growing departmental strains, Work has by no
means- been limited to plant breeding, and the whele chain of axperlment
stations is co-operating in enltivation and manurial trials,

Wheat was one ol the first crops to occupy the attention of agricultural
departments. Progress in the improvement of wheat production has been steady,
and the total area under improved varieties only just fell short of the seven-
million-acre mark in 1¥37-38, this being nearly one-tifth of the total area. FPro-
gress has been most tapid in the Punjab, where hali the total area is under
improved kinds, and important progress has been made elsewhere. Both yield
and quality have been improved and the gain to the cultivator is substantial. Of
later yvears work on the rust problem has been of outstanding importance, and
the work dooe by Dr. K. C, Mehta bas enabled the breeding of resistant varieties
to be undertaken with precision, More important still is the knowledge which
has been gained of the ways in which the black and brown rusts are disseminated
annually and of the foci of infection.

Tubacco, Tobacco presents features of special interest. In 1929 the produc-
tion of cigarette tohaceco of the Virginia type in India was in its infanecy. Now
it isan i'mpnrtant estnblished industry emploving about 2,500 flue-curing barmns.
Some 85 per cent of the total requirements of the Indian cigarette factories were
provided by Indian grown leaf in 1938, and an important export trade had been
developed. The centre of the industry is Guntur, in the Madras Presidency, and
the Research Council finunces a research sub-stotion in that district for the
study of rotations, fertilisers and other factors influencing yield and guality. A
set of co-operative experiments on the production of cigarette tobacco in other
provinces from two stundard varieties is also in operation. It is of interest to
note that the value of the exports of Indian tobacco has risen from about £637,000
to spproximately £13 million during recent years,

Considerable progress has also been made in the development of fruit
growing, both in the hills and the plains, and in the cold storage of froit.

Plant Prolection. The reduction of the loss of crops caused by insect pests
and plant diseases received the attention of the agricultural departments [rom
the outset, but progress since 1929 has been morked, both in the epplication of
knowledge and in investigation. Rarely can much be done by the use of insecti-
cides or fungicides except with plantation, orchard and garden crops, and pest
control must be secured by more radical measures, often involving substantinl
changes in agricultural practice. We have, however, one dramatic example of
‘wnr on insect predators in the measures taken to desl with the locust invasion
which became so important in 1929-30, though actually it bud sturted some three
vears earlier. To the Research Council fell the task of co-ordinating effort,
providing intelligence of the progress of locust invation, of advising on control
measures and of mainteining contact with locust control orgenisutions in other
couniries. The Council was fortonute in securing the co-operation of the
considerable number of Indian $tates uffected both-in the provision of infore
mation snd intelligence snd in control measures. The cost of the locust
visitotion to India, including econtrol measures and the remissions of land
revenve in afected aress and Joss of crops, ran into crores of rupees, und it was
resulved (hot Indin should not agoin Le eappht vnprepared, A survey was mude
of the permanent and semi-permonent Lreeding grounds of the desert Jocust ig
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India, nnd the courze of this and previous visitntions studied: Certain_ areas on
the Mekrnn const of Baluchistan were quickly found to be lmpnrtﬂnt and ﬂesert
Inboratories were set up to study the locust in this breeding ground -The cnnﬁ:-
tions which cause the locust populations in these tracts to Em:rr:ssu ﬁuddenlr.
thus Jeading to swarming and migration, are now fairly well . understum] and
control measures have been worked out,- A permanent locust warning service
has been set up in order that prompt action mayv be taken ifa visitation threntens
in future, It is posssible that it may soon be tested; in view of recent repnrts of
locust nctw:rjr in Baluchistan.

Oné other group of entomological undertakiogs may be mentioned, viz, the
campaign against the pink boll worm of cotton in the United Provinces nnd the
clesan-up campaigns against the spotted boll worm in -Bombay' and the Punjah.
The field work followed on successful scientific investigations. and -both were
financed by the Indian Central Cotton Committee. The effect on both the yield
and commercial quﬂh#y of the cottons of the tracts concerned is now apparent.
Similar work is in progress in Hyderabad and Baroda States with satmfactor}
results. Important work is also in progress on the other insect pests of cotton
and those of sugar-cane, rice, fruit trees and tobacco, and promising results have
been obtained,

In combating plant diseases, the principal weapon l:as been the production
of resistant varieties and their substitution for susceptible kinds. Much more
attention has nlso been paid in recent years to the effect of cultural methods on
the incidence of plant diseases, Much useful work has been done which cannot
here be described.

Livestock. The fundamental importance of the impravemsnt of Indian live-
stock to the development of agriculture was emphasised by the Roval Commis-
sion who made a number of fur-reaching recommendations. In India cattle form
almost the sole motive power for cultivation, and a better milk supply i5 now
the first requirement for the better nutrition of the population. If any real and
permanent advance is to be made there must be better protection against
epidemic disease and other pests, better breeding and better feeding. Much has
been done in these directions during the past few vears, though the results are
only now becoming apparent. The grants made by the Research Council have
enabled a number of important investigations on disease control to be under-
taken, some at central institutes and some in provinces and states. Disease
investigation officers, who act as u reconnaissance and intelligence service for
the Imperial Veterinary Research Institute, have been provlded in each province
and in several Indian States. .

The Central and Provincial Governments have expanded their operations in
the production and use of protective sera. The great value of the more import-
ant breeds of Indinn eattle has been recognised, and cattle improvement placed
on sounder basis. The improvement of Indian milk production and dairying
was the subject of a special enquiry by Dr. Wright (Director of the Hannah
Dairy Research Institute), and as o result the Government of India decided to
appoint a Director of Dairy Research sand fo establish a central dairy resesrch
institute. In the meantime, some important surveys af milk prnﬂucuun were
carried out.

The arable area in Indin bas steadily expapnded at the eipense of grazing
grounds, and with an increasing populution this prnd_ﬁ'as is wunlikely to be rever-
sed even if checked., Consequently, n balance can-only be maintained if a real
increese in the production of fodder crops, the greater use for cattle food of
such industrinl by-products as the oilcakes and much more thorough measures
to conserve and improve the larger grazing areas can be secured,
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- Though thére are exceptions, most parts of Indin are ill-suited to the pro-
duction of good grazings. Consequently, on the average holding the production
of fodder crops must take the place occupied by temporary leys in England.
Fortunately, India is rich in such crops. and it is known that in most provinces
and states there has of recepnt years been s growing response to departmental
propogenda. An important feature has been the steady, though gradual, expan-
sion of the cultivation of Berscem (Egyptian Clover —Trifolium Alexandrinum) in
Morthern India, especinlly in the North West Frontier Province and the Punjab.

Grazing and fodder problems are essentiallv provincial, and often local, and
call for the co-operation of several departments, Frovincial fodder and grazing
committees bave been set up in all provinces and several Indian States, and a
central committee of 1the Research Council secures liaison.  The Council has
made grants to meet part of the cost of some experimental and development
work,  The Forest Departments have supported these efforts, and in several pro-
vinces have undertaken important work themselves, Work on the improvement
of grazing by better manogement and controlled rotations has been started, and
several provinces have in progress graozing surveys, which include a study of.
the grasses,

Careful experiments have shown that by the substitution of mixed farming
including milk production, for the mere raising of crops for sale, agriculture in
many parts of India cauld be raised to a higher level, Mixed farming is slready
the custom in parts of Morthern India, but elsewhere there is scope for develop-
ment and everywhere there is room for improvement. Towards the end of 1938
the Research Council spproved proposals for active demonstration work to this
end by provincial and State orgenisations. Such developments have a very
marked economic aspect. 1f cultivators are to expend money and labour on the
better feeding of cattle they need a profitable outlet for animal products. The
demand for these exisis, but market organisation is of primary importance.

To animal breeding only a brief reference is possible here, Provincial and
State Governmenis have substantially improved their organisation for the pro-
duction and issue of bulls of gond breed and for the encouragement of private
breeders, The breed characleristics of the more important types have been

.published by the Research ouncil and several breed societies established. The

All-lndia Cattle Show first held in Janusry, 1937, was a great success, and has
" become an annual event which is being continued even in war-time. Breeders
have found that the sales which result justify their exhibiting.

The improvement of cattle is necessarily a slow business, but the fruits of
quarter of a century's patient work are now being realised. To guote two
examples only pure bred Sesizal cows have now reached a milk yield of 11,000 1b.
in a-10-month lactation perind: ten years ago the record was 6,500 1b., and when
the Pusa pedigree herd was sturted it was about 3,500, Secondly, the number of
approved breeding bulls at studs throughout India has incrensed greatly. Com-=
plete figures are not available, but in the Punjub the number wus 11,302 in 1937-
38, compared with 2,590 in 1927-28. What perhaps, is more important is the fuct
that issues of pedigree sires from Government furms sre now largely limited to
sclected arens where definite- airangements exist for the elimination of scrub
sires from thé breeding herds, Slowly but surely animal husbundry in India is
coming into its own. '

Contolidation of Holdings. It is no exaggeration to say that, at the present
day, there is no greater single obstacle to the introduction of improved methods
of cultivation in many parts of India than the frogmentation of holdings. Steady
progress has heen made in the removal of this disability. In the Punjob,
through the medium of co-operative societies established for the purpose,
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approximately 919,000 acres hsd been consolidated by 1938, the addition for the
year heing 132,000 ncres in 255 villuges. Ten veurs earlier t‘he cunsn!idnted ares
was nbout 165,000 acres. In the Central Provinces a (_,onsghd&t:on of Hﬂlﬂ]ngf
Act was passed in 1928. By 1938 an arer of 894,000 acres had been: cn_ns::hdnteﬁ.
the villagers paying the entire cost. In the United Provinces ;cunside'rahi_e. pro-
gress hns been made on lines similur to those adopted in the Pdn:ub' but withou
legislation, and about 100 co-operative consalidation societies were operating ir
1938, OfF special interest is the allernative method of cnnsﬂlidutmu of cropping
in an intensively cultivated troct where suiar-cane, whest and rntatmn crop:
are grown under tube-well irrigation, In the Barodu State, whmh commence:
consolidation in 1921 and adapted the co-operative method in 1925, Stenﬁjr pro-
gress has been made, and 48,000 acres has been consalidated by 1938,

The most Eut:ﬁfﬂptnr:{ feature is that consolidation is .unw-pﬂpuiar. and the
applications are in excess of the immediate capacity of the staff. In some other
provinces and states interest has been sroused, and a start i5 being made. In
various ways also steps are being taken to avoid future fragmentestion of hold-
ings, particularly in large canul colonies where the evil'does'not ut present exist,

Soil Menagement and Fertilisers, Although the improvement io soil manage-
ment is of outstanding importance 1'shall deal briefly with it, since this paper in
the main is & record of progress and much of the work is comparatively recent.
In u recent paper by Dr. Burns reference was made to “dry farming™, i. e, to
improved methods of cultivation in areas of deficient and uncertain rainfall.
The Research Council bas sided four complementary schemes in Madras.
Bombay, Hyderabad State and the Punjsb. The object in each case is to intro-
duce a system of agriculture, including methods of conserving moisture, the use
of drought-resisting and short-peried varieties, suitable tillage methods and
manuring and the necessary implements. P'hysiological studies and soil studies
form part of the programme. In Bombay work was commenced in 1923, and by
1934 the ' Bombay dry farming method" had proved its value, With an average
rainfall of 23'70" the average yield of millet grain over seven years was 1,260 1b,
‘per acre, compared with 74)] with indigenous methods of cultivation. The
method is now used on sume thousands uf acres. Work on the crops snd scienti-
fic soil studies have been intensified since 1934, and some very promising results
are now appearing. There are great tracts of precarious rainfall where irriga-
tion is impossible, so that increased production by the better conservation of
the scanty rainfall is of primary importance. The seil in relation to irrigation
has received more attention of late years, the most notable work being at the
Irrigation Department’s Research Station, notably in the Funjab. Here methods
of alkali prevention and the reclamation of alkali lands huve been systematical-
ly studied, and a great deal of velusble information on the management of such
lands secured. In Sind an alkali survey was carried out in conjunction with the
planning of the Lloyd Barrage Canals. In most provinces attention has been
given to the problem of waterlogping in canal areas, and bath the Agricultural
and Irrigation Departments are ende.waunng to secure the more economical use
of irrigation water,

At the Indore Research Institute which, since 1923, has been financed jointly
by the Indian Central Cotton Committee and n number (now 27) of Indian States
in'‘Central India and Rejputana, the better mansgement of the Malwa black soils
has been the subject of continuous study with special reference to the avoid-
ance of colloidal conditions incompatible with » good tilth during the monsoon
period. The Indore method of compost manufacture is now well known, In
the various provinces systematic attention is being given to demnnstrﬂtions of
compost mekiog by one method er another sccording to conditions and the
materials available, and to the better conservation and use of cattle manur
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Artificial fertilisers wsre still uvsed in limited guantities, the consumption of
ummnnium sulphate being nppmx:mntely 70,000 tons per annuem only, and other

urhﬁumls" about 15000 tons, Oun the other hund the vse of the non-edible oil-
ﬁnkes ns manure, especinlly for sugar-cune, ]1 5 expanded considerably, as has
green manurmg_

At the New Delhi Research Institute genetic studies on soil profiles, the
~collation of existing soil data and the preparation of a preliminary soi! map of
Iodin form an important part of the !nstitute's programme.

- Improvement of Marketing of Agriceltural Produce. ‘I'he improvement of the
marketing of cotton has received the continuous sttention of the Indian Central
Cotton Committee since 1921, but prior to 1929 little had been done for other
crops. The Roval Commission on Agriculture made definite recommendations
for provincial action, and the improvement of murketing was included in the
functions of the Research Council. The general plan of work waos deseribed by
Mr. Livingstone, the Marketing Adviser to the Government of India, in a paper
read before the Society in 1938.* Careful msrketing surveys formed the basis,
and were undertaken {or 32 commodities and simultaneously a survey of existing
marketiog methods and organisstion was undertuken, The full reports have
now been published on 11 commodities, viz., wheast, linseed, eggs, tobacco, grupes,
cofiee, rice, potaloes, milk, groundnuts, sugar and fish (preliminary), and most of
the other surveys have been completed.

An agricultural'marketing and grodiog Act was passed in 1937, which enabled
statutory rules to be made for the grading and merking of the commodities
scheduled. For those crops which are normally dealtin at wholesale markets,
e, o., wheat and oilseeds, attention was first devoted to the standardisation and
improvement of the wholesale contracts and better definitions of guality, put-
ting as far as pussible a definite premium on the sale of high quality produce.
For commodities which go more directly to the consumer “national mark®™
schemes for graded produce were adopted. Constant consultation with traders
of all classes was necessary, snd = large measure of agreement was reached on
rules and standards Lefore they were jutreduced. Experimental grading and
packing stations were s«t up and it was speedily found thuat consumers were
willing to puy sutisfuctory prices for marked and graded produce. Ghee (melted
butter fut) affords aun excellent example of the success achieved. There is always
n keen demand in India for pure ghee: nnd by the exd of 1939 there were 17 licen-
sed packers running 84 grading and packing centres and in all 6,707,000 1b. of
praded ghee were soid and fefched some £ 322,000, A central control lzboratory,
with brunches, was set up and the purity of each pucking checked by analysis,
2ix Indiun States set up their own loboretories and groded vnder the "™ Agmork ™
Schemue.

' Apmark ™ schemes were developed for a nuwber of other commeoedities, and
groding nnd pascking stations fset up to denl with hides, egps, fruit, potatoes ond
gpecis? rices. In 1939 there were 150 grading stations which denlt with £ 450,600
werth of prodece. It is of interest to note that in 1940 there were 363 suthorised
pockers eperuting over 400 centres, and produce to the velue of £ 767,000 was
graced #and murked., A porticularly interesting development in 1939 was the
exiensiin nf the Moarketing Act to cotton of specified varieties ot the request of
the ludian .Ctntrul Cotton Commiiles, to enuble o scheme of "murking' im-
proved cottons of known purity to he introduced. In the first year cotlon worth
£ 127,000 was scld onder this secheme, nnd growers roceived an averspe premivm
ol 5 per cent over the current morkel guotalien for the same tvpe of cotton not
so certified,

* fournael of the Royal Sccivly of Arts, Vol. Bf, p. 1029,
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The Royal Commission drew attention to the pressing need for the better
cantrol of the primiry markels which serve the growers um‘l for tlm regul.ntit-n
ol the charges made in them, ond the surveys provided the ne:&ssury det-ulud
information., The control of such mnrke!s is purely o prnvin‘cm! questmn, and
in 1939 the Punjab, North-West Frontier wamct and Mysore Stale puﬁsed Acts
for the regulation of markets on the lines of an ngreed models Mudras, the
Central Provinces, Hyderabrd &nd Baroda were engaged on the t'-...p.rhmn of their
existing Acis, whilst Bills had been introduced in liun;,al Sind snd the United
Provinces. !

In Mareh, 1939, the Central Legislature passed a new Act for the standnrdi-
sntion of weights in Indin. nnd during the yesr provincial legislation was under
preparation opplying these standerds locally—a reform long overdue. Time
does not permit a description of the asrrangements made for.the d:ssemmnhun
of murket intelligence and information about prices, hut the above brief account
will show that a consideruble advunce has been made towuards the solution of the
problem of ensuring to the producer a fairer shure of what the consumer pnps
‘and of securing hetter prices for high guality produce.

On this note | may appropriately conclude this imperfect revie',l:"v of the pro-
gress of Indian agriculture during tem years of great activity, for the whole
object of all these efforts is to enable the Indien cultivator to  obtuin a better
reward for his labnurs, either in cash ot in kind, and to enable him to achieve a
high standerd of living. Much of interest and importance has necessarily been
omitted, but there is no room {or doubt that the application of scientific methods
to the study of his problems hos aided the Indian peasant. More important still
is the fact that millions of cultivators now trust their agricultural and veteri-
nary departments and know that they can be helpud { fonrnal Royal Soc. Arts,
Vol. 90, No. 4607, Fehruary 20th, 1942)

Gleanings.

Grow More Feod— Govarnment's Sesursnce to Cultivaters. |In connéction with
the food production drive inuugurated by the Government of India, the question
has been raised whether the pusition of the cultivator will not be seriously
affected if a nationwide effort towards increased food production leads to such
an augmentation of output as te affect the saleability of the creps. It has been
suggested that in the event of o *uddﬂn termination of hostilities, the demand
for food-stuffs may fall off, leading tn a deterioration in prices,

The Government of India remul the possibility of any such developmen!s as
remote, They would, therefore, ask the cultivuters to be on their guard ngainst
any exaggeration of these fears und 40 go ahend with their plons for increased
food production toe meet (he proved need of the hour, th the growing demand
for food stulfs on all sides, there is litile chance of any serious fall in prices in
the immediate future.

Even after the cessation of 'hnshlitwa the demand fnr foodstuffs from
countries npow devastated by war, is likely to increase rather than decresse.
India hersell with her growieg population needs more food than she grows at
present, : :

It is however, likely that genuine apprehensions may he felt about the trans-
port situation and certain temporary difficulties in the marketing of crops en
that account, and it was to counter such apprehensions that it was recommended
at the Food Production Conference held in New Delhi on April 6, 1942, that * the
- Government of Indin sbhould undertake, should such a contirsency threaten, ta



