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Chapter 1
IRTRODUCTION

1.1 Indian Agriculture During Pre.Technological Change Perdod :

Though the process of modernigation of agricuiture has
been started since the beginping of Indiats Five Year Flars in
early 'fiftiea, tlm lov productivity encoundered on the farwms,
in gereral, i1s acting s a bottlensck in the economic developwent
of the country. Through the first thyee plan periods, Indian
agriculture sueceeded in meeting roughly the grovth in decand
for food and in absorbing about thres.fourths of the growth in
labour foree. Howevey, during 'fiftise the suceess of Indian
sgricditure was achisved largely without berefit of major
technologionl change ( Mellor, 1972 ), The production inerease
resulted from expansion of the total land ayee and of the area
under irrigation, and frem ineressed labour ( hak, 1966 ), The
indian agriaidture during this perisd represented typieslly the
traditional nmature of agriculture in the developing countries,
vherein the possibility of enhancing sgricultural preductivity
at a substantial yate wasz remote, While 1t will not be quite
peccurate to charmoterise tie post-independence as stagnation,
it eammot be denied that the inadequacy of agriculturel production
proved to be an ebstacle te the overall economic development
( Dantwala, 1972 ). Moreover, technology and factor proportions
in agriculture zemained yelatively comstant, :esides, 4in the
absence of technolegical byeakthrough, the varipus imstitutional
reforms, practiced during the 'fifties.proved to be 'sterile and



imeffective’ in the attexpt to ineresse agriculiural production
{ Dantwalas, 1970 )., All the while the country was facing the
problen of shortages of agriovitural produstion, particulerly
of foodgreins, and had t¢ depend on imports in order to mweet the
inteynal demsnd.

1,2 Tramforming Indian Agriculture :

A pereeptible technologleal transforwation, however, has
been under way in India during the last feow yesrs. with the
introduction of high yielding varieties of secds in 196+.65 and
ingrease: in the avallability of chemiean]l fertilissrs, Indian
agriculture 1s no longer traditional a8 it was during the 'fifties,
Ihe state of the arts has changed signifioantly. The techmies)
properties of the factors of production at the disposal of the
comrunity have sltered and maw e Nl knowledge about factors of
production has beeowe swvailalle, In short, the costs and retwnme
pertalining to alteynative sconomic opportwnities in agricuituye
have undergons s marked changs, There ia engugh evidence to show
that the technological change has resulted in 2n upward shift in
product ton functions for major ereops, especially for wvheat, These
teclnological improvenments can e expected to disturb the stable
stete of long-run equilibrive of 'traditional’' sgriecwlture 4n
India, The resulting disequilibria, according to Selultg (1964)
is "Tooted in economic growth, It ecan persist for decades and
is presently most evidont in some of the countries in wvhich
agricuiture is technically in the vanguard®, “he advent of the
HYV techmology eombined with a package of complimentary inputs



has undoudtedly contridbuted to inerease in agricultural produ-
etivity and brought about a remsrkalile change in the approsch
and behaviour of the Indian fammer,

The year of 1964=65, which was mayieed vith the introdu-
cetion of HYV technology and wvhich gave real meentun to increase
agricwltuml production and productivity in India, may be oonsi-
dered as the transition yeer dividing the post.independence
economic growth in Indian agricultuye inte pr:-techmologienl and
put-teehmlogien change periods, Wisress pre-techmologieal
period was charmeteriped by stagnant sagrioultme, the post-
technologiosl period indicated the yeal hopes of attaining self-
sufficiency in Indian agriculture,

1.3 The Differing Regional Impacts of Techiclogleal Change :

There are, however, some doubts regarding distridution of
beme fits of nev agricvltuml technology over the farms and reglor
in Indla, Eeliance on mev agricvitural technology has admittedlj
reised aggregate output, but at the same time it Mas benefited
only the large farmsrs vho possess the requisite rescurcss to use
the mew teclmology. On the other hand, resouroc restrints,
particlarly in regard to credit and working capitel, and the
rizks and moertaintiss involwed in skifting frem traditional to
vodem inputs have come in the way of widsr adoption of the new
technology by the small faresre ( Semn, 1972 ), TDesides, the
influences of a wide rangs of highly variable agro-climatic
factors have caused cansidersble diversity in the impeset of



b

technologioal change ower smll reglons in India. Aress with
atsuyed swprly of water have benefited more by nev technology
than by the dry faming aveas., Wheress high ylclding varietles
have bean deweloped for irrigated areas, suitsble varieties aye
#4111 not avallahle, vhich can give high yields under rainfed-
conditions ( Kahlen, 1970 ).

On the wvhole, the distritution of benefits among the
gions have parallelod the existing resource cndownent, The
high ylelding varieties have been observed to e the most produ-
etive in reglons vith faveurable naturel ( agro-climatic )
conditions and/or with substantial pest investment in infra-
strusture development, such as irrigation, yoads and power, The
gains frem technology during the decade of 'sixties have Dbemn
paximun in the north.western States of Funjak, Haryans, Gularat,
Kajesthan and pesrhiaps western Uttar Pradesh., 7The gains have
been more or lass confimed to wheat crop. Isolaled rice aress
have done well but aress dowinated by other coresls have not
made much headway ( Jhs, 197+ ), The inter.rve;ional disparities
in the adoption of new technology have proved that tecimologleal
izprovenents certainly overcoms many of the liritations imposed
by natural conditions, but beyond a point inereases in producti.-
vity or removal of unoertainties easnmot de possilie,

By $mter-regional diversity both in rospect of natural
conditiors snd past investments in variows dev:lopmertal
programmes impliss that the success of teehnoiogiecsl breakthrough
in sgricvituye, as 1s observed in some of the north-western
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states, canmot be genereliged for the cowmntry a3 o vhole., The
process of trensforwation of Indian agriculture, therefore,
necds to be analysed on regionsl banis,

14+ Ihe Problex of Agriculture in Maharashtre

The -tate of Mabarashtre is one of tix several regions
in the Indian Union where technological advanccs in agricultwre
have not made much headway in their contribution to increased
preduetivity and production, 7The State has all the vhile yemained
on the forefyent in adepting variows developocutol strategles
including institutional reforms in order to lncresse agricwltural
production, HHowvever, the contriluticn mede by these strategiss
hes been observed to de relatively more conspleucus in the
limited areas endowed with irrigation facilitics and/or assured
rainfall where cultivation of sugarcane snd cotion crops 1s
predominant, The major arcas of Nakarsshira, however, could not
make much progress in modemiping agricuituwre begause of thelr
excessive dependencs om natural ( agro-climatic ) factors. The
crux of the problem of moteyaization of sgricilture in these
arcas is observed to be associated with the availability of

imited
copital pesourets , efficiency 1n sllocating these ; ot
resources to different usss, patuze of technology ol

@rgm on
tts adeption dsternined UY 88 o

disfeyent types of ferss.
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strategies, and a weasure of techmologieal las confronting
with the individual regioms or farms,

At the migro-level, an analysis of the shifts in
production functions and resourece use over & period of time
woalld belp the farmere who are confronted with the preblems of
determining profitability either of increasing the use of
capital resourcez or of realloesting limited capital resources
for production, The privary walus of such anglysls 1ies in the
divect indiestions it offers of econowic equilibris/disequili.
briz in the use of ¢apital resourees, both at o speeific time
period and over a period of time, such quantitetive evidence
i3 essential in an sttempt to tmprove or optimige the alloca-
tion of searce resources either within or between farws.

On the whole, it is contended that such data may enable
us to assess the yelative need for the intmduction of wmore
advanced production processss and to decldc ke adoption of new
production functions whose primary aiw is (o ingresse rescuroe
use efficicncy within a given technologictl envircment,

1.6 Objectives

In the 1light of the above observations Lhe tain
objectives of this study way be stated as wdcr :

1. 7o study the changes in the pattern of resource use
structure on different sige groupe of fams aver a
period of tiwe.

2, 7o determine yolative changes in the prefitabllity of
fams over a period of tims,



3« To exauins changes in elmsticity of production of variom
resources wsed in production of individual crops and fawm
business as a wiwie,

¥, To study changes in scale relationship for individus)
erops a8 well as fare business as a whale,

5., To determine and compare marginal produwctiviiiss of indi-
vidual resources and ohanges therecf over a period of time
in respect of individual crops and farx busimess as a
whole .

6., To find out economic optimx levels of wse of different
mesources in production of individusl crops and famm
business as s whole snd probable remscns for a gap between
the optimal amd actunl levels of resource use at two
points of time,

7. To estimate changes in relative factor shares in
agriculture over a period of time,

1.7 Conceptual Tramswork

The major problems of agriculture revalve round swpply
funetions and relationships of product output with factor inputs.
These provide a fremswork for adjusting production amd resource
smployment to prowote general economic develcpment, One of the
zain objectives of a productive unit is to cowordinate and utilise
resourees of factors of production in such a wammer that together

t'iw 31.91& the highest met returns. agricuiturel aevelopment

tity and quelity ©
geguye when the quan
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improved snd cosbined effectively to uaximige output and when
the institutional envirenment is being wodified to emsure thet
the putpwd is being weed direoctly and indircetly for the well-
deing of cultivator families ( . wans Or,, 19690 5, Ope of the
wajor difficulities in Indian agriculture 1z the lack of detailed
and systewatic knovilsdge of input-outpit relstions., A more
ssrious problem, and one which hea not received the attention it
deserves, arises frow the complex mature of input.ouwtput rela.
tione {n agriculture 3 complementarity smonz inputs iz Just about
ag pexvasive as the plesnowsnon of substitution ( Minhas and
Vidyanathen, 1972 ). Extension of irrigation and fertiliger use,
for instance, go togethert wheress human labour and enixal draft
power can substitute for machinery.

Eelative prioes of product output and fuctor inputs also
play an important role in the process of ecohonlc development as
they determine swply functilone, coxbimations znd substliiutions
in respect of output as well =g inputs, ' In an cconomy charscte-
rized by capital scarcity, population presciyvy and generel labour
unemploywent, the awpply price of cepital iz high relative to
that of labour and therefore, éconemicslly wost 6ffielent organi.
zation of sgricwiture leans in the direction of labour technology.
Given sinmilayx technieal and mamsgement skills under labour
technology, suall farwe can probebly be Just ar efficient as
large forms. However, as cocononic development nrogresces with
cspital becoming relatively abundant and labour bocoming
relatively sacarce { agricultural preduction functions yemalning
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conastant ), the relative prices of capital and labour rescurees
turn to favour substitution of machimery for labour {Heady,
1962 ).

Sometizes, dackwnrdness of the faruer is considered as a
causs ior low productivity in traditional agriculture. However,
the chief limitation to inmoressed agricuisural production is
not the backwardness of the farwer but rather insdequacy of the
supply of eurrent inputs ( Minhas and &rinivasan, 1968 ).
Inadoquacy of capital resourees and their incfricient use
coWpled with traditional techniques of production are sowe of
the important causes of low production per hsetare on Indtan
farms., DBy leng trial and eryor, “famcers resch a polat after
vhich they can make 1ittle or no eentribution te economic
grovth becnuse there are few imfficiencies in the alloestion
of factors, the remowval of vhich would ineresse curreant predu-
etion, and because investmpent masde to incresse the stock of
traditional factors would de a cestly souree of economic
grovth * (Sehultg, 196 ). The prepositien that a substantial
sete of inexesse in agriowiturel production cen be schisved
largely through the mexe effective use of resourees slready
conrdtted to the agricwitural ssetor and ‘;";Lh “”m:::w
requirepents for the eritical rescurces o

ton
cost 1s essentially an ewpirieal gereralization ( Johrs

Mﬁinml
tion farmers 12
snd Wellor, 1969 ). BV mem  Bappers 296% )

pave rosoied e ¢
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hgriciiture in many developing countrics could not wove
ahead, becanse resesrch was stagnant and there was nothing
wvorthwhile to be extended to the farweys ( Hopper, 1965 ). In
traditione] sgriciture, since the output is mainly dsrived
frem land ( of vhose swpply 1= fized ) and labour { of vhose
marginal productivity is almost equal to sere ) inputs ( Mellor,
1569 ), output could mot grovw at a fester rete becniwe of low
elasticity of the produstion funetiom reswlting frem a fimed
land area snd no development of ntw technigue: or resource forms,

The orly way teo stimate sgricwitural srowth in the
developing coumtries is to raire investment opportunities dy
supplying nev agricuitursl fuctors that embody izprovements in
technology and are therefore profitakles for fmwers to sdopt
{ cchaits, 1964 ). Techmologieal improvement is a superior
resource that will produee for the sconomy 2 higher rate of
retum relative to its cost than will the ( rormal ) established
inputs employed in produstion, The most practical and econced -
cal approach ‘o achisving sizalie ingreases in agricudtuml
productivity and output, therefore, lies in enhancing the
efficlency of the exlsiing sgricuitural esoncny through the
int roductien of modern teclmology on & broad fromtl, lModerni-
zod agricultuye embodiss the wse of a prefitable technology
based on contimous and sustained research leading to higher
productivity and higher retums to resources,

1, B.H, MoAlexander, coments made in a ’grithe discussion
when he was in Indis a3 sn L Agvizer to the
Mahatpa Phs Agricultural veysity, Lahuri
(Mabarashtra) in 1ts early stages of catabl ishment.
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Mosher ( 1969 ) has described five essentials ( tyanspor
tation, marketing, nev Lmovations, accesz to supplies and
ineentive to preduce ) for trunaforwing traditiomal sgriculture,
But the proeess of transformation way start in chronie deficit
nations with the avalladility of profitalile technology and
needod inputs alome, Onos thiz process startc, the entire
input structuae and decision veking on the fare is maried by
substantial changes,

Ihe main chamotaristics of wodsrn agricllture is the
application of more emplitel inputs, consequent to technologieal
changes such as new varieties of seeds, fertiliseys, pesticides,
wachinery, stc,, vhich in their respective way raise the
productivity of resourees. It also enimnoes the scepe to
aubstitute inputs of elastic supply such as fertiliger with
those having inelastiec swpply such as land. The effective
supply of capital for land snd lalour depend:s on relatiwve
prices a3 well as relative productivitiez and marginal rates
of substitutien., Diminishing warginal preductivity of
eonvertional eapital 1tems has always been offset dy development
of new eapital items or technologies with greater warginal
rates of predustivity and substitutcion ( Heady, 1962 ), 1.e,,
shift of production funetion,

The process of transformation of treditional agriculture
into a moderniged ome impliss that with the precess of change
it shifts the production surface wpwards from lowey lovel of
equilidrium to a higher level of equidibriwr { Solow, 1956 and
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Haish, 1972 ). Conteptuslly, the total improvement in the
input-gutput relation cun be wessured By shifts in the aggre-
gate production funetion ( techniecsl change ) and movements
along the produstion function ( ecoromies of zeale ),

Changes in technology Mot omly camse chenges inproduct
and income per wnit of total imputs but they alse cause changes
in the proportional combinations of the factors of preduction.
The panmer in vhich the relative importancce of the faotors of
production ( land, labour and ecapital ) will be affected
through modemigation will depend upon the extent to which the
new technalagy is labouyyeapital/land intensive oy otherwise
and the degree of elasticity of dexand for the sald faotore,
kodernigation of agriculture and its lmprovenent with the help
of technical advences necessitates a constant growth in eapital
investment per agricWituyal unit. There is a feeling that the
recent dreakthigugh in Indisn sgrisuliure and the new sconomic
environumnt have considerably affected the mubc of capital
formation and pattern of investment in agriculture, Due to
highey :Be of capital reswiting frow technienl advanges, ite
absolute share in preduction would ingreate rrovided the elasti-
¢ity of demand is wore than unity.

The shifting levels of tecimology ehangs not only the
productivity of ]l resourees but also they zenerate timing
protlens in schedaling required complementary rezources
( bouglas, 1962 ), In fact, the complementary rescuress are
frequently crucisl to s deteymination of tix changing
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productivities ( Heady, 1967 ). In Indis irrigation is the
key to the refom and development complex, in that it is the
chisf means by which it is possille to se¢e yeal hope of rising
yiglds and providing tle secure bagis needed for investment in
the complewsntary inputs, Desides, the retums to investpent
in tecdmological changs depend weyy much wpon the nature of the
underlying physicel resoupoes ( Hellor, 1972 ), Limitations on
envirormentsl contral prevent famers fre echisving the much
higher yleld potentials embodisd in the new varieties of
different crops.

Since the endownent of pesgurces by matuwre to agrleulture
is not esqual over space, diffeyvential advantace will occur by
regions as encouraged by changing weseurce atid product prices,
and a5 allowed hy technieal kmovledgs ( Heady, 19k ), Under
the varying naturel conditions, a dewelopucut atretegy which
ains at increasing the use of all kinds of inputs at a time
risks very much to beccme less than optizal in its husbanding
with scayec yesouroes, A selegtive stratepy aocording to
diffeyrent reglons, is tievefore more Jlikely o uale the most
of vhat the country bat ( Dowvring, 1972 ).

It 4is most likely thet depending vpon (ize factor and
agro-economic variations, theye exists s trarsiiional stage
wvhich liss between treditional agricuitwre . wvith lower level
of equilibriuz ) and modern sgriculiuve ( with higher level of
equilibyie } in cerdain reglons, 1his phasc is charmcterized
by the large imequities in the retarns of recouress with their
costs, reslting in disequilibrium,
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Hypotheaes

A o L i s MG

In the light of the foregoing thecreticxl propositions

and the reviev of literature presented in the next chapter, the
following hypotheses are praposed to be tested for fulfilling
the requirerants of the objectives of this study,

1.

2.

3.

Do

6.

7.

There has been a ehange in the pattern of resouree use
in agricultwe in the region.

The change in yesgures productivity of diffeyent factors
of production is lstively more promiment in case of
the crops grown umder irrigated condicions,

The size of fare is an iwmpertant factor to influence the
resource productivity and profitability at the fars level.

The returns to scule are conatant in agriculture,

The marginal value productivities of soawventional imputs
are low in mlatlon %o their sequisition/oprortunity
costs,

The efficianecy in resource allocation has improved

The relative factor shares with respect to labour and
caplital have undergome s change.
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Chapter 2
BVYIEW OF LITFRATURE

The lov productivity per hectare of land in Indian
agriculture, in comparisen with other comtries of the vorld,
has recelved the atiention of wmany economistr, It i3 sowetimes
attributed to the inadequaey and/or inefficicnt use of capital
and other factor inputs, Accordingly, many of the economists
recoghised » need for estimating amd cewpaxing the rroductivity
of various forms of oapital wed on fams wvith a view that such
attowpts worid provide refevant information to the policy makers
and farwers vho in tuwm may sssess the possibilities of intensi-
fying the rescurces in areas where specific mooureces command
higher productivity, They msintsined that th Imoviedge of
prices and the marginsl productivities of various yesources will
serve as ob important guide to prescribe the directions of the
ehift of resouress frem on® use to another on the same types of
farcs or frox ont type of farms oy aress to ashother.

2,1  Agricwdturel Productivity in India in © iftles _
Inveyse Relntiamhip_ :

Very fev studies however, have been done in Indis in
' fifties with the main ebjective of detemining the producti-
wity of inputs used in produstien of erops. 7he studies in the
ccononics of Iars managesent Sponsoyed by the lndetry of
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cross tabulation analysis, correlation snalysis and in a few
cases yegression analysis with only few inputs have been used
to estimate resource productivity. These studies proved to be
very usoful a3 in each of the six States, the regions weye
selected in such a way that they represented the most important
and typieal soll-crop cowplexes in the State concemmed.

Realizing the wefulness of these stnudiss, the second
round of studises in economics of farw management was completsd
in late 'sixties in sixteen States of Indis, These studies have
thrown out lot of information on the rescurce use structure and
rescurce productivity on the farme, The comparison of the
Btudies conducted in 'fiftiss and in ‘sixtiec provides relevant
information on the process of ucdernization of agricultwe in
the country that has taken place during the plan period.

Some asttempts in this fleld have also been made by some
authoye using either prizary or secondary dats avellable from
Parm Management studiss. Some scholare and research workers
tried to probe into this field on their own accord and relied
upon the survey data, The approacies of various authors varied
considerably as some of them mweasured the productivity of enly
major input factors such a5 land, luman labour, bulllock labour
and to some extent mayure and irrigatiosm; while others ingluded
& fev more input factors zuch as plant protection measures,
capital sssets, etc,, in addition to the above input factors,
The chotce of forms of preduction function employed m"tho study
also varisd depending upon overall significance of the funetions,
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ease in computation and the theory underlyinc the production

process,

briver and Desai ( 1959 ) wsed partial regression
analysis to determine warginal productivity of human labour,
bulllock labouy and mamue input for differcnt crops in the
districts of Abmednagar and Nasik with the data collsoted by
tvwo pethods, namely, Cost Accounting and -uryvey kethod, In
Lhmednagay distriet it was surprising to find thot the merginel
value productivity of wmarure input was megative dbeing Rs, «0,38%
for wirrigated bajm. In 19%6-57 they fittod Cobb-Douglas
function to the date to study productivity of imputs used in
various crops.

Bepak and Chaudheri ( 1959 ) fitted linear functions to
study the influence of different fectore ol »Mduction in terms
of thelr physlecal quantities for two import:ont crops, namely,
Atan paddy and Jute. Gubt of the four indeprnucnt varialiles
cous idered for the study, namely, ares in acrec, lmmsan labouy,
bullock labour and manure, only statisticslly . ignificant
variables were retained in the production function, The variable,
wame was found to be absent in most of the oguations probably
due to ihe asscciation of the dosage of mamure with fertility
of the soil. They comcluded that less fertilc land required
Bore wemuge than more fertile land for the sarx acreage output.

Zachorias ( 1960 ) used Cobb-Iouglas TNunction to estimate
marginal velue produciivity of different resources In selected
¢rop enterprises in the distriets of Coimbatore and Salsm in
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ladras otate at different levels of inputs. Iror the changes

in the productivity resulting from chenge in the preporticnality
of the varislle inputs, he concluded that e change in the
ecipoBition of other inputs was requived for raximizing retums,

g  Agrewal ( 1957 ) deterwined marginel ynlue productivities
of land, bullock labouy and lmen lubour for far busidess and
warginal physical products for lrrigated wheat by fitting Cobb.
Douglas function to the Famn Management dats for the year 19%-
55 in Uttar I'radesh, He observed a low value productivity of
huzan and Imkiock labour and caze to the conclusion that any
further adiition would lead to a dseline in the yeturns and
productivity of these respurces, He suggestc: that yesources
should be ineressed with am incresse in the other susoclated
inputs, L pon-&igmificent relationship was olxerved between
Pllock labour and wheat crop yields as well oo totol farm
retums and nlso between output and hwsn Jobour of wheat erop.
An ineressing retum to scole was found 1n oot of forr Bae iness
88 a vhole althowgh decreacing return to feoanls wor noted for
whoat erop.

Eao { 1666 ) studled resouree wse and productivity eof
fars inputs In West Godevari district of Andhre Tradesh in
1957~58, e worked out the marginalr value -poducts of
different resources for the fams in Paddy and Iobacco zones
and slso in both zones combined., Ixzcept land, the productivity
of all the resources was higher ln easc of leotucuo pone. On an
average, an additiomal yupee spent on 'produciion expenses?
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gave a retum of Rs, 1,36 and Re, 1,90 for Paddy and Tobacco
zones yespeotively and Rs, 1.56 for both the mones oombined.
The margimel value productivity of an additional rupse invest-
pent ( excluding value of land ) was quite low in both the
sOTNS ,

FKathur / 1960 ) wed Cobb=louglas production funetion
for different crops individuslly and mulitirlc repression
equations for cottonsjownr.tur comdinaticons, It was handi-
capped in drewing coneluwsive information fro:z the elasticities
of production as all the equations attempted turned out to de
statistically irsigmifieant,

Rap Saran ( 196k ) used production function approsch
to measure the productivity of agrisultuml imputs by fitting
Cobb-Douglas functisn to the input-output data obtaimed from
the studias in the [ concmics of Fare Mansgemcnt, He fitted
functions for farm business as a whole, a2 woll as for
izmportant crops, vith the input varisties nmely, land in acre,
Mhpan and ¥Mllock labour, working sxpenses and manuye in rupees,
ile compared productivity of inpubs, particwiarly capital
sexvices, between different regions and found that in all the
three States, nemely UStay Pradesh, Andhra Pradesh and Madres,
the expenditure on wse of manure and fertilizer, unimproved
seed, etc,, could increase farw income. The only exeeption
vas paddy in Madyss viere lesser wss of panure was needed for
optinmum allocatien of resourees,

Ehardwad ( 197% ) sttempted to exaxine relatiorship
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betwesn fars sige and produwotivity by an appronch bdased on
sowe brosd charssteristies of rursl markets end the natuye
end extent of participation of different groups of peasantry
in then, Dmtz fyow Farm Nanagement otudies in West Bengal,
Boubay, Madhye Pradesh, Pwnjlad, Uttar Pradesh and Hadres were
ueed to the explanations alrveady advanced regarding the
inverse yelatiomnship between fare size and productivity snd
to suggest how the relatians betwveen utilisation ( and produ-
ctivity ) of inputs and fays sipe cowld be interpreted in
terms of wwaual and diverse pature of mariet involvements of
different groups of peasantry.

Agrewnl snd Foreman ( 1959 ) studied yesourece produ-
etivity in Vestern Uttar Pradesh for fam biginees as a vhols
a2 wall a8 planted sugarcens and vheat separatcly. They
ocbseyved that profitablility could be ineressed by inereasing
us2 of hman and Bullock labour in sugareans and sced, mamire
and {rrigation in wiwat,

Hamuanth Rao ( 1965 ) studied costs z2nd returns for
faze business a2z & whole and alse fitted production fNanetions
to the data, He obseryved that on the averag-, land is being
oultivated more intensively smong sxaller fawss thyough
greater applicstion of labour imput, althoush labour still
nes positive returns, and that mpong larger forvs, where
produstion elasticlty of land is wvery low, there i velatively
greatey Scope for inereasing output through o move intensive
cultivation of land by applying inereasing lsbour imputs.
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Rajkrisina ( 196k ) fitted Cobb-Douglas funstion to
estingte marginel value productivity of inputes for Punjad
farus, He used three 30ts of equatiors by grouping seré of
the input variables in order to Yemove mlticollinearity.
li¢ concluded that the marginal valuwe produetivity ssticates
of farm inpute are not so widely out of lime with their
acquisition cotts as the wsual references to the irrationality
of Indisn pessants imply.

Hopper ( 1965 ) studied the allocation efficiency in a
tm&tiox;d Initen agricuiture in 19%: in village Senapur,
HMstrict Jaumpur in Lastern Uttar Pradesh, wing the produstion
functions of orops grown with traditlional method of production.
Le studied operations of 43 farms managed by resident land
ownirs in tiw peak peried ( Septombepr Decemboyr ) and fitted
Caobb-Douglas function for each erop, namely, warley, wheat,
pea and grax. By exsgdning the price impliciit in the alloca-
tion of rescuress among various crops during the peak perieds
of agriculturzl activity, be found that the use of tbe resources
was efficient vithin the static cconomic meening of the terms,
Ihe farmers, ofl an avemmge, appeared to hawe successfNdly
«conomized thelr scaree resourocch,.

uabota ( 1968 ) studled resource allocation efficiency
in Indian agricuiture with the help of production functions
fitted to pocled data for three years, 19555, 1955-56 and
1656-57 colleeted wder Farw Fanagement stwlics in six typieal
regions of India. Aversge and marglnal produclivity
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differences wvere derived for a mumber of imputs in the
production of differdnt crops, acress differcnt reglons, and
over various fam siges, The rezmits, on the whole, do not
lend to the rejection of the hypothesis that thare are
cowparatively few ineffisisnciss in resource allocation in
indian agrioultumre,

Faik ( 1965 ) sttempted to study iwpact of the different
inputs on grots agricultural production through productisn
funstion approach, He fitted Codb-Dougias funetion to the data
obtalred fros the semple of farua in Antodis village., The study
revaaleod that the wse of hwan and Bullock labour 18 relatiwvely
very high on the farms, therceby reswliing lute lov marginal
value productivities in relation to their opportunity costs.

2.2  Inverse Relntiorship or Comstant Retumns to Seale

The Ferm Management Studicz of the 'Iiftics and other
studiss referred 8o far gawe ocut 'inverse relotionship between
fam-sige and preduetivity', 7The studies conducted by Sen
{ 1962 ), Hanumanth Rao ( 1963 ), Sen ( 1966  , iazumdar (1963),
Paglin { 196% ), Fudra ( 1968 ), Mammanth lac | 1966 ),
laguwmdar ( 1096% ), Rudra ( 1968 ) and Rao { 1067 i alse
supported the hypothesis of 'inverse relationzhip betwean
fayp.sige and productivity' in Indian sgrievituye. Voreover
the phencmenon of the ‘inverse relatignship between farpe-sige
L

output per acrc ' and enly a
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single imput vithout holding other imputs congtant. These
studies, wostly lacked in multi-variste anslyeis in an attempt
to determine yoturme to scale in sagriculture, The muidti.variate
analys is way, however, attempted in some other studies.

saini ( 1969 ) studied the yesouree use efficiency and
returns to scale underlying sericultural produstion on different
categories of farms 4in Uttar Predesh { Meerut and Mugaffamnagar
distriets ) snd Punjad ( Amritssr and Feyrozepore districts ) on
the baais of disagpressted farr managesent data for the years
1955-56 and 1956-57, The study indicated constant returns to
scale inthe replore. The study also yevealod that the farwers
in the regilon were secn to be respansive to coonomic stimulus,
though there existed poasibilities of inercazing famm Ancomes
through adjwstment in yesource use,

The studies conducted by Khusyo ( 196k ), Kaj Krishna
{ 106k } and Chermareddy ( 1967 ) alse revenled comstant
returns to Ecale in sgrieviture in the '£iftiee in the
respective rerions, With returns to scale being cowtent,
the ‘inverse velationship' ean be explained mmy in teres of
the operation of the lav of varistile proportions,

2,3 The Lecade of 'ixties Marked by Technclogical Change :

The+ Farm Management Studies angd other ciudies conducted
by various authoys in the 'fifties rewvealed inverse relationship
between the sigs of farm and productivity per scre of land, It
hes alse been inferred frem the other studies that the fammers,
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on the aversge, are fairly efficient in the use of their
factors of preduction, All these findings moctly related to
an exe of stagnant technology 1n Indisn sgricwWture, FHecent
technologieal breakthrough in agriculture cmused by seed.
fertlizer-irrigation revalution has given rise to several
structural changes in the fars economy.

Gince all the atudies mentionsd above portalned to the
"fiftdes, it would be worthwhile to exmsium how efiicdieontly
the farpers were uwsing their foctors of production in the
tuixties,

Grevel and Kahlen ( 1973 ) have studicd the farm size
and productivity relatiomship in Punjab, They have observed
that because of recent technolegical breakthrough in agriculture,
the importance of the tmeditional imputs in the input-mix is on
the decline and non~comventional inputs such g: fertillisers,
pesticides snd machine power have becowe important, This seems
to have altered the traditional fam sles productivity relation-
ship. large farms hawve greater access to indivisibie tschnolo-
gioal inputs 2uch as trectors and allied fan cackinery.

Crown and Nagadevara ( 1973 ) tried to test the hypotheails
that the operators of various-siged holding: hegve improved their
level of economic efficieney during the 'sixtics, direetly with
& wathepatically rigorous model quantified with data callected
under the auwspicees of Government of Indla's studies in the
l-conomies of Fars Managewsnt for Punjab, Utiar Fradesh and
Tamil Nedu, 1956-%7 and 1967-68, They observed that although
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2ll operators bhave prodahly become more efficlent, operators

of larger famsé ifmproved most repidly, Further, the rates of
improvement shown by large fare operators way have been suffi-
tlent to make thenm relatively wore efficient than smell farm
operators, thus revercing the treditionally accepted proposition
conserning the superior efficiency of small fors oreratore in
India,

Singh and Patel ( 1973 ) exsuined the volidity of the
bBypothesis of inverse relationship between fanm size and produ-
ctivity and retums te scale in the context of recent techno-
Jogical developments taking place in Indie, with particular
reforence to lieerut Distriet of Uttar Pradesh., To exawmine the
nature of rcturns to seale, a CobL-Dougles type lunetion was
fitted to the data of 120 selected farms in the distriet. They
concluded that ingreasing returne to seale prevalled in the
selected farce of the district, The per hectare produetivity
and fare sige relatiomship indicated that the hypothesis of
irverse rolationship does not hold true maefr the new agrieul-
tural techmology in the ares.

Bardhan ( 1973 ) used individual farr lével data for .
nearly 1,000 Indian farme to amlyxe farm six and productivity
relationship, returns to scale and fmperfections in the labour
narket, lie observed constant retume to scale in predominantly
vbeat areas and dininishing returma to seale in predominsntly
peddy areas, In both paddy and wheat agriculture, however, the
observed mtgative relation betwean output per acre and farm sige
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i3 Jirely to be the yegqult more of an imvers: relation between
eize and otrer inputa than thet of seale cconoeiss, The produ-
etion uncertainty in sgriculture and some other factors involving
the interlinked phenemenon of lsnd and labour market lmpsrie-
ctions might have contriduted to such an imverse relatiomship.

«tinzh and Patel ( 1974 ) examined the roductivity of
resources and alloeation efficiency on ALiffr rni siges of farms
odopting mev technology. They fitted Cobit-.ougias fumetlons teo
the input cutput data on per standard hectar . They observed
that 1in gensral the yesources were efficlently used exvept for
irrigation on rediw snd large furms and for Mman labour on
large ferums, The optismw alloeation of the limited capital
indicated an inereasing trend in the returns over the existing
returns with an incresse in fam sipe, Thercforr, at the
exizting mllocation of reseurces, the inefficiency in rezource
allocation vas vexixue on layge fayms followed by cediim fasms,

fingh and Kahlon ( 1973 ) compaxed zarsinal value produ-.
ctivities of Aifferent resmiyees used on
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irrigation, land and ¢apital assets cotmand higher marginal
value productivities in melation to their asquisition/
opportunity costs, therye exists scope for inerwazing fam
incowe by increasing use of these imputs,

Sethuraman { 1971 ) examined resource wse efficiency
and retumns to scale in Indian agricwliturxe with the help of
production funetion approach. He obserwved that the resources
are being used efficlently and there prevall: constant returns
to seale in Indian agriculiure,

Srivastava, Nagadevara and Heady ( 1973 ; studisd the
farsc level data for the years 1967-68 through 1u70-71 and
obBerved that the technological change has xsculied in an
upward shift In production functions for major crope,
especinlly for wheat,

Harrisen ( 1973 ) attempted compariscon of recource use
¢ fficiency on smalland large farms in a wvheat growing district
( Fercgepur ) and & paddy growing district ( Thanjavur ). The
results indicated that in geneyal smalli faxvers adopt the new
varietics as repidly and use complementary inputs as intensively
as larger farwmers, The erop production functions struetured to
identify diffcrences in levels of efflciency, oulput elssticl-
ties and ecoromies of scale for different levels of tecimology
and farm gsige groups, revealed that large forers are not
significantly core effective than spmall faruers at input-output
convers lon.
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Pewar and Fatil ( 1977 . anglyred siz--efficlency
relationships of small and large farps in dry farming ares of
Ahmednegey Listrict in Mahayeshtrn. They observed that small
Bcale farming is as efficlent as large scalc fawing in dry
fayming areas, i“he use of different resgurecs, cost of produ-
ction, gross rzturne and net returns moreovor, depended on the
soale of farming. Even the maypinal value productivities of
different recources did not show substantial diffcrence on the
two types of farmms under the existing technnlony.

Acharya and Pawar ( 1977 ) have exm:inod the producti-
vity of resources by fitting Cobb-louglaes funcilons to the
innut-output data of a sample of 143 farms in -lwednagar
alstrict. They observed that the productiviiy of resources
are greater than their respective costs for {i+ crops grown
under lrrigated conditions. There was alse ini{ficlency in
resource allocation on the sample farms, Tix wic of bullock
lzbour on fapns was olwerved to be in exces:z no its varginal
productivity turned out to be negative.

2.+ Technologieal Change and Sfegional Incqumlities

1 venthough the recent breakthrough in asricultural
technology has epabled the country in ecanin: self-sufficient,
the perfomance of agriculture is not even in different regions
of the country, Agrawal ( 1974 ) bns obsery . that the 'New
Ltrategy' of agricudliure has contridbuted to simifieant
increases in food production but its impaet is mwost conspicuocus
in wheat and in regions with assured irrigntion.
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While examining the regionel variations in production
efficiency and accomplishments in the production of important
foodgrains since the launching of the ‘lew LHtrntegy'y Singh
{ 197% ) has observed that in spite of effortc to transfomm the
troditional sgrarian economy, the lmpact iz lmwirnificant in
large parts of India and agriculture is yet in g deploradle
state, The prototype sugcess as observed in vheat production
in Funjab and Haryana is absent in the preduction of other
foodgrains such as rige and jowar, These facts are highlighted
with sigple cartographic technigques but effvetive methodology.

Jha ( 197% ) has observed that the gains from technology
during the decads of 'sixties have been maximur in the north-
western States of Punjabdb, Haryena, Gujrat, Rajusthan end
perhaps Westernm Uttar Fradesh, The gains have been more or
less confined to wheat erop. Isolated riec areas have done
wvell but aress dominmted by other oereals have not made wmuch
headwny.

Mellor ( 1969 ) has ldentifisd the centribduting fuctors
for reglonsl variatiors in sgrictituml growth, According to
hiz, on the whols, the distridution of benefits among the
regions would parallsl existing resouree endowwent. The Migh
Jielding varieties would be the most productive in reglons with
favouryable natural ( agro-climatic ) conditions and/or with
substantinl past investment in infre-structure development,
such a8 irrigstion, roads and power. But these roglorms bad
already been in the forefront of agriculturel progress and had
already becn prosSperove,
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Falcon ( 1970 ) has stated that the benefits to the
regions with inadequately developed agricultursl infra.stru.
cture and natural resouyces are exceedingly ocmall in comparison
with the developed regions,

v According to Raj ( 1969 ) the scope of high ylelding
varieties could be enlarged to a certain extent by extending
irrigation facilities to unirrigated arcas., Bui the scope for
& ropld extension of lrrigation is severely limited. A large
part of the more easily avallable water resoqurces has already
been exploited. Areas with proven resourees of water that can
84111 be tapped with relative ease ave few,

Kahlon ( 1970 ) and Raoc and Singh ( 1374 ) have
ewphasised a need to develop such varieties of crops which
give higzh yields undey conditions of stress In nrxens with low
rainfall, ladejinsky ( 1573 ) has stressed the need for
overcoming both van.pgde and natural imadecquacies encompassing
8kills, irrigation fecilities, allocetion of yesourees and the
vhole gamut of physieal inputs, research, organligzation and
communication,

e Ketkay ( 1979 ) has made an attempt to messure
inefficiency in Indian sgricwiture with the help of farm level
data cbtained from Mahareshtra, Tawil Nadu, Punjsd and Bihar,
Hith respect to efficisncy/inefficiency of recowrce use within
sach State, it turms out that the apparent high total
irefficioncy in Mahsrashira and Tamil Nade is due to the
adverse climatic conditions. In Punjab, the cxtent of
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inefficiency in the we of agricultural resgurces is very low
and 4t 18 entirely due to excessive diverelification of the
eropping pattern, In Bihar, on the other hand, the total
imefficiency 15 on account of both exowssive diversiflcation
and selection of less efficient processes,

2.% Technological Change and ficlative Factor -haves

Since the beginning of the technologlerl transformation
of agricuwlture in India, there has been incres2ing demand for
non-conventional imputs., AL the sams time labour employment
and relative factor shares of labour and espitci hawve been
disturbed to some sxtent,

Grewal and Kaklon { 197 ) studied the factors influencing '
labour employment in Punjad State in 1965-70 in five importent
crop reglons on a oross-gection of fifty farc cituations frow
each crop region. They observed that production expsnditure
on yield increasing techmology ( mamures, fertiligers and plant
protection ) and intensity of lrrigation use inereased human
labour employcent in a signifieant nanrsr both on mechanised
and non-wechenized farms .

Kaul and Mebta ( 1572 ) studied movement of relative
shares of factors of production in tetal agricxitursl income
with the belp of production function amalyziz for selected
Pwnjab fayws for 1955.56, 1966-67 and 1967-68, They noted a
great disparity in the relative shares of various factors of
pmdl;etion for 1995-5%6. This had lessened soxevhet in 1066-67,
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in spite of the faect that wages had risen, the relative share
of labour in total famn income did not show a corresponding
trend,

Srivastava and Heady ( 1976 ) studied the changes in
relative fuctor shares with application of Corstant Ilasticity
of Substitution (CES8) production function fremework. They used
dats derived from Farm Management surveys coaducted on cross-
section sample of faryvers in the Ferogepur ( Punjab ) and
Muzzalffernagar { Uttar Tradesh ) districts at two polints of
time : the mid ' fifties and late 'sixties, comforming with an
a priori classification of pre-technologleal and postetechnolo-
gical change pariods in Indian egriculture., The study revealed
that there hus been a decline inthe relative factor share of
labour in valuve added, This decline has occurred despite a
marked increasge in the wage rate, particulerly in pesk season,
It seems to indlcate that technological change has been labour-
saving in nature,

2.6 Selection of Production Pmetion

Variouws algebric forms could be sslected for the
production function to be estimated. From the view point of
production theory, orfe may select transeedcntal or log-log-
inveyse function., According to Feitar gt al. { 1957 ) both
these functions incorporate 211 the three stages of neo-
clossical function, However, theory also eayc that the
gconomic optimun declsions lie orly in the zecond stage of
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production fwnction, This is, of coume, true only under
perfect campetition, On the other hamd, the Cobb.Douglas
function provides s direct test on the existence of rational
production behaviour. This is because it accounts for only
the so-called second stege of neo-classieal production funection.
Furthermorc, Beady and Illlon { 1961 ) and Kiein ( 1953 ) have
atated that the Cobb-Douglas function compiotily disyegards the
existence of the third stage of production viich 18 charxacteri-
zed by zeTo and negative marginsl productivity. visregarding
zero and negative marginal productivity depides that as imput
we increases production increasec though at & decreasing

rebe ad infipitug 1,

in the case of Cobb.louglas funetion, the esiimates of
clanticitios, however, yemain unchangsd over the range of imput
levels to which the funetion is fitted and Lo whilch it right be
applied, .wch comstant elasticitiss are mori 1ikely not a true
reflection of the realevorld situstion, They are wmerely an
algebriec atiribute to the Cobb-Douglas model. Ieady and D1llon
{ 1961 ) arx of the opinion that provided over restrictions are
glco wet, the estizated clasticiiies do velidly yepresent the

5.
real.worid situation ab the geometric pean irpub leve

..Jouglas fungtion
esides, agcording to Hayemi ( 1962 ) the Cobi--oW .
' % factors are substitutetle and thezcfore,y on
ascues the otustion ~anctton 10

the geasibﬂity of eotimating 8
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factors is the more appropriate assumption. In this sense,
Heathfield ( 1971 ) suggested that Cobb-Douglus funetion
should be wed only to define the long-run relationship
betwveen factom.

Plaxico ( 1955 ) has however, stated thnt in spite of
the above weaknesses, the Cobbdb-Douglas functions are usually
selected s the appropriate fNumetion because it specifies
diminishing productivity and dizinisldng saryinal rates of
subs titution awong the factore, DIesides, according to Hodges
( 1969 ) and Tintner ( 1944 ), this function iz also easy to
fit because the coefficlents of the ordinary lesst.square
equations are the elasticities of production of the respective
factors, Hw.ay) 1952 ) contended that the Cobb-Douglas
function in the snalysis of Farw lanagement dota is due to 1ts
canformance to e¢conomic theory and ease of stetistieal
coeputat fon,

The elasticities of preduction of impuic odtained from
the Cobb-leuglas production function, thus, facllitate examina-
tion of yesource use efficiency on neo-classicnl eriterion that
each factor of production is paid equal to its rarginal predu-
cetivity, This examination of efficlency/imefiiciency in
resource use is always relevant at the averago level,

Rudra ( 1973 ) hes however, gquestiorec the whole
epuroach of exarining the allocative efficiency of farmers by
using Cobt-Ipuglas productisn funetion and judrine it on the
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critexrion of the equality of marsinal value pryoduet ( at
georetric mean of input ) to the market pricc of inputs,
vhich is relovant for the 'average farmms', It has been
cantended that » the equality of market pricc to the merginal
value productivity at average point direotly iuplies that one
section of fammers are goven.allocating the rosouree concerned
and the rereining under-allocating it. In otikr words, every
individial farr is - by the assuwption of model i¢self -
inefficlent ",

but according to Singh ( 1675 ) Af all the farus arve
equally efficlent, they would be expected to have the same
sige, sams input combimations end the same input-output ratice,
kith the result they would be on the sare peint in the input.
output space and hence there could be no pression, Jotopolous
( 1968 ) is of the opinion that apart from these pethodological
problexms there are reasons to deliswve that cwvon if all the
farwers try to paximige their profits, they may not be equally
efficlent in the use of theiyr factorys of preduction hecause of
ipperfections in the factor and preduct marketz and slaso because
of price and weather uncertainties resulting in wvidening gape
between expocted and actual retums, In spite of these limita.
tions, the test of allocative efficiency for the ‘aversge
farper' is quite relevant, at least, for knowving viether
agriculturel production of a region or a country could be
inereased profitalily to a sigmifieant extcnt by vaking adjust-
wents in the oxisting wie of the factors of »roduction,
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Besides, according to Agrewal and Foreman ( 1357 ), it 1s also
true that despite the known weakmesses and pitfalls in  the
pethods of analysis employed, no method of coticating resource
productivity and judging resource use efficicrncy whieh 1is
superior to Cobb-Douglas production function hes been developed
by econcuists,

Trere i8 enough empirical evidence 4o chow thal produstiorn
funetion studies for agriculture in developiyy cconomies have
asswed the Cobb-Douglas form to be logleally appropriate to the
data, Very little offort has beon made to verify the actumd
value of the elesticity of substitution with the eaception of
studies by Totopoulee gt al. ( 1971 ) and lewdy g% al. ( 1976 ),
In tke Cobb-.ouglas fort, the relative factor chaves remain
unchanged even with a change in rclative factor priecs and
foctor ratios ( substitution between factors | because the
elasticity of substitution betwesn inputs is foreed Lo unity.
rechnological change ie expressed in the Cobl~Jpuglas function
by a change in the pertial elasticities of production, and/or a
change in the intercept tem in the functlon (4 ). Technological
change alterw relative factor shares only when it changes the
ratios of the partial elssticities of production, Derdhan
{ 1973 ) hos recently tried to verify the clasticity of
sulstitution hetween land and labour by means of & " Kpenta
approximetion * feor seme of the nost-technolorienl change data
obtained fror the Farm lsnagerment Ctudies in Titar "radesh and
Tunjab of th» 'late sixties. The elasticitr of substitutlon
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between landi and labour inputs was found to be zignifieantly
difierent fron unity, This plomwering study throwt scome doubt
on the elasticity of substitution sassumption under.lying the
studies with Cobb-Douglas production funetion,

Arrow g% al. ( 1961 )} formlated the CEE ( Constant
7 1psticity of Substitution ) produstion function which elimdi.-
mates the aspurption of an elasticity of subctitution equal
te unity. CLryown ef al, ( 1963 ' end Brown nnd Vurray ( 1966 )
have shown that the relative shares of capitol and labour, in
terms of the CES funection, depsnd on the rmiip of lebour to
eapital substitution, on ecspital intensity, and clasticity of
substitution parapeters, They have derived thr ectirating o
of the equation,

In the present study, the changes in recourece produ.-
ctivity and rescuree use efficieney in agriculture in the
region over & period of time are exsmined by waking mse of
Cobb-Douglas production functicn, At the save time, the
changes in relative factor shares have becn cxamired in the
IS production function f{yemework, The spplicatlon of OIS
production function is , however, restricted % copltal and
lebour factors only.

27 Clasification and Agzsegatien of Jan Limuts for

In an attenpt te study resource productivity, a great
deal of caution is essentisl in the selection, clossification
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and aggregation of imput variables used in the preduction
process, lany a Uimes, new research workerc are canfronted
vith a probler of selection, classificetion and aggregation

of faru inputs as different research worker:, in the past,
have classified and aggregated farm inputs in different ways
suitable for their studies, Next few pager in this chapter
have, therefore, been devoted to discuss warious ways of
classifying and aggregating input variables in production
funetion studiss together vith a brief deseription of varisbles
used as explanatory variaties in the present study.

Land

Land i3 the most important explanatory variable in the
production function stidies, It has either beéen used in
ponetary tems or physical units, Gilson and Yeh ( 19%%9 ),
Awer ( 1961 ), Heady { 1946 ), Swamson ( 155 ), Heady and
Lwvanson ( 1952 ), Saunders { 1960 ), igrawsl and Foremen
( 1959 ) and 5ingh and &iyohd ( 1973 ) used cither dallar or
ruppe valué as 8 measure of land input. Exccpting the study
by Gilson and Yeh, in all other situdies the land input measured
in pomstary terss also incdude the valwe of farmr bulldings and
other permanent {ixtuyes,

uintana ( 1960 ) and Knight ( 1950 )} wesd physical form
( total heectares of crops ) as the besis of wnit on the logic
that sometary informmation, such as land value and value of
improvements associated, need not reflect the productivity of
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land services nnd also, it is swdject to blas frow the valwe
placed on land for attributes other than productivity.

Acharya ( 1965 ) wsed ' farm peak tons care', 1.e,,
tomage of cane accepted by the mills as the independent
variable measuring the land input, becasuse it 1s the most
precise measure of the ares of lend setuslly wed in producing
the required quantity of cane,

Agyawel ( 19%7 ), Acharya and Pawar { 1577 ), Bassk and
Choudhary ( 1959 ), Pewar and Pati) ( 1977 ., -adni ( 1969 ),
wacharias { 1960 ), Shah ( 1969 ), Khen and Ivipathy ( 1972 ),
Chawdhard { 1969 ), Sankmayan and Sipehi ( 1971 ), 1adl ( 1976 ),
pesad ( 1973 ), Singh 1976 ), and Rem Baren { 196+ ) used
total aren under creps as the unit of measuycmont of land,

Use of land input in physicel terws may vitiate the
results because siwple aoreage tends to ignore the fertility
differenecs smong and within the farms, To overcowe this
difficulty, Huo ( 1966 ), Redhakriskna ( 1962 ), Hanumardh Rao
{ 1965 ), Rajkrishna ( 196 ), Eopper ( 1965 ), Kbuwsro ( 196 ),
wen ( 1967 ) ond Singh { 1975 ) uwsed standaydiscd acres as unit
of land elther by taking land revens or land value as an index
of soll fertility,

In the present study, total cropped sres in hectayes has
been used s2 explanatory variable, Although, there are differ.
cnces in soil fertility within the village and also some
differcnocs among the villages, no effort cowld de nade to
control this soil difference, dus to lsck of information on
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that count. iesides, it bhas been contended thaot the difference
in fertility is not as great as to vitiate thx results in any
appreciable manner,

Bullgek Labour :

Animal dreught power fores an important source of energy
input in crop produstiom process, Come resenrch workers have
used total livestock as an indepondent variablc, vhile others
have used only dullock lebour in the analysiz. Gilson and Yeh
{ 1559 }, Swanton ( 19% ), Ssunders ( 1960 ) used livestock as
investment in terms of dollars. Rao ( 1966 ) and Radhekrishna
{ 1962 ) included livestock as an input variable in the form of
capital investment alongwith other forus of cnpital investment.
Krdght ( 1950 ) aggregated the livestock imput on the basis of
I.D.K, "representative unit" based upon the freding standsxds,
Bendy and Shaw ( 1955 ), Auer ( 1961 ) and scsal ( 1973 ) used
livestock with other capital items in the form of anmal costs
and no separate productivity of this input wvas weasured.
QWintane ( 1960 ) used total sannua) animal labour days ( of 1
hours each ).

Apong the research workers using bulllpck laobour a8 an
independent variable input, a fow are of the opinien that
Whlock labouy used as single varisble expresccd cither in
physical or value terms ashows high multicallireurity with
human ladbour, In order to avoid the probler. of mlticolli-
marity, Chaudhari et al. ( 1969 ), uriver and w~esal ( 1960 ),
Hopper ( 1965 ), Redhakrishna ( 1962 )4 Pawar ( 1970 ) have
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used bullock labour in torms of plough unit days consisting

of one peir of bullock labour day and one nz.an labour day
comprising one plough unit., Mathur ( 1960 ) used plough units
in terws of hours, But thiz also leaves osut Some of the human
labour wsed with bullock labour, There are certain operations
such as threshing and lifting water from wells by traditional
'hote' where one huvan labour ean work witd one, two or three
pairs of bullocks at a time,

Agrawal und Foreman ( 1969 ) measured human lwbour and
bullock labour as 2 single varisble expressed in teyms of
rupecs, Ran Laran { 196k ) and Singh and Sirohi ( 1973 ) wsed
bhulllock labour in wonetary terms to nessure itc productivity,
On the otber hand Rejkyishna ( 1964 ), Zacherias ( 1960 ),
Essak and Chawdhaxi ( 1959 ), Sankhayan and “irohi ( 1971 ),
Chaudhart et 2l. ( 1969 )} and Lal ( 1976 ) wed bulliock lsbour
in days and Xhan and Tripathi ( 1972 ), Singk ¢/ 1975 ), Acharya
and Pawar { 1977 ), Pavar and Patil ( 1977 ), singh ( 1976 ),
Pawar { 1971 ) end Sednd ( 1969 ) used buwllock labour in pair
days in the analysis.

In this study, bullock labour has bacn concidered as &
separate indepondent vardable and it is pessured in palr days.
Here one palr day means eight hours of work by one palr of
bullocks,

Human Labour ¢
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units of time or in value terms. Gilson and Ich ( 19%9 ) and
Auer { 1961 ) used family and bired labour in teyms of man
squivalent hours, Knight ( 1950 ) and Heady and Swanson (1952°
measured lsbour input in terms of monthe; while Acharya (1965)
measured husen labour in man weeks, KNadk ( 1965 ) and Shah

( 1969 ) used a1l human labour while Driver and Desal ( 1960 ),
Hopper ( 1965 ) and Mathur ( 1960 ) used all uruan labour
except those associated with plough units in value terus,
Pawar ( 1970 ) used residusl human lebour { not associated with
plough wit ) in adlt man days. Quintana ( 1960 ), Basak and
Chaudhayy ( 1959 ), Raj Krishna ( 196% ), T:nw anth Rao (1965),
Zacharias ( 1960 ), Acharya &and Fawar, ( 1977 ', Chaudheri et al.
( 1969 ), Pawar and Patil ( 1977 ), Khan and Tripathy ( 1972 ),
Desal ( 1973 ), Pawar ( 1971 ), Lal ( 1976 ), .ingh and Sirohi
( 1973 ), 8ingh ( 1976 ), Ssinmt { 1969 ), Singh { 1975 ),
Sankhayan and Sireld ( 1971 ) and Singh { 1974 ) have used all
huran lsbour in terms of adult-pan days,

In the present study, all human lebour . including
eperator's labour, hixed labour end other fziiily labour) require.
for diffexent operations from lend preparcbioc: to threshing has
becn wsed in terms of mane~days of eight hourc, The differences
in the efficiency of labour bave been taken inte account by
colverting ferale and child labour days into uan-days,

Manuyes and Fexrtilizeys :

Measurcnant of wanures and fertiligerc wvarishlie in
physical units poses s problem in the studics based on fam
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level deta collected through sample surveys. Tidz 1s because,
it goes difficult for the research worker: Lo kuow oexactly the
autrient content of wmanures and uptake of nutrients by plants.
In pany of the studies, research workers havi measured this
input in momstary teres. Nadk ( 1965 ), Acharys { 1965 ),
Perdkh ( 1966 ), Singh ( 1974 ) anéd £hah ( 1960 ) have wsed
chemieal fertiligers as separate variable, whille Basak amd
Chaudhary ( 155% ), Raj Krishna ( 196+ ), Acharyn and Pawar

( 1977 ), Sedinl ( 1965 ), Pawar ond Patid ( 1977 ), ‘ingh

( 1975 ), Senkhayan and Sirehi { 1971 ), sinyh [ 1976 ), lal

( 1976 ), Powar ( 1971 ) and Dessl ( 1973 ! hove used manpures
slongwith chemical feortilisers as an explanniory variadle,
Singh and Sirohl ( 1973 ) wsed value of mmnwrez and fertilisers
alongwith value of seed, vhile Chaudhari ¢t ol. ( 1969 ) and
Khan and Tripathy ( 1972 ) included walue of wamures and
fertiligeys undey working ocapital.

In the present study, the value of both mamyes ( howe
produced and purchased including oil eekes ; snd fertilisers
have been clubbed together as an explanatory variahile,

Other Working Capital !



W5

way have a small assoclation with preduction., Dut inciusion

of all these items as separate varlables woild greatly reduce
degrecs of frecdon. Keeping this point in visv, sowe research
workers have sggregated cither all these imputs or a fev of
ther in the regression mnalysis, whils others hovr totally
excluded these inputs from the anslysis. <inrh and Sirohd

( 1973 ) have aggregated expenditures on sced, pamre and
fertiliger end irrigation into a single wariakle, vhile Desai (leo7>
bas included all above items excluding expenditure on irrigation
but including value of Mallock labour inte ocnt varialle, e
Las used expenditure on iyrigation ss a ssparate wvariable.
icharya and Pavar ( 1977 ), Saimd ( 1969 ), Pawar { 1971 ) and
singh ( 197% ) heave considered expenditure on irrigation as a
separate variable input, Chaudhardi et gl, ( 1969 ) and Khan
and Tripathy ( 1972 ) have aggregated all thesc Inputs into

one variahle. Senkhayan and Sirohi ( 1971 ° have totally
excluded thie varishle from the analysis, tut they have used
guantity of seed as an independent varisbie. -inzh ( 1996 )

and Singh { 1074 ) bave defired expenditure on plaut protection
&t 8 separaitc imput,

In the present study the variable, other woriting capital,
ineludes expwnditure on the items such as socds, imsecticides
and fungicidec, land revenue, irrigation, repalrc and mainte-
nenee of implcments and machinery, yent on isnsed-in lard if
any, intersit on borrowed capitel for productiom.
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In the pmmm&ﬁﬁ’, several rescarch workers
have wed this varishle a8 the total Liwestment in flamd
capital assets such as implements, machinery, fare buildings,
ete, Livestoek 42 mot included in fixed eapital as bulloeck
labour is corsidered as an independent explanatory varialle,
Gdlson and Yeh ( 1959 ) and Knight ( 1950 ) have used farm
building as s separste variable, Quintana { 1060 ), Heady
{ 1946 ), Acharya ( 196% ) and Saunders ( 17G0 ) have used
valw of plant and machineyy to dofine fixed caplital varishle.
Khan and Tripathy ( 1972 ), Siagh ( 1975 ) and Chaudbari et al.
{ 1969 ) have aggregated investment in faru bBuildings,
iapleoments and machinery into & single explanatory variakle,
napely, fixed eapitel.

Agraval and Foreman ( 1959 ) have used this variglle
in the form of investment ower the snmus)l period to deterwine
its productivity. lal ( 1976 ) and Singh and Jirohd ( 1973 )
have used amual working expenditure on implorents and
uachinery to represent fized capital as sn Gxplanatory
varigble, Fowar ( 1971 ) has used this varishie in a
different meaner vherein he has addsd annual interest on
fixed eapitel to annual depreciation on fixed capital sssets
( namely, farmm buildings, iwplemsnts snd machinery ) and
designated it a8 ‘anmmlized capital inwestpens’',

In the present study, 'ammalized cepital investment'



W7

has bteen used 28 an explanatory variadle, It ingludes annual
depreciation on farm duildings, implements and machinery and
annual interest on the investment in these capital assets,

Yhis variable has been used only in production function for
farm business as a whole,
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Chapter 3

METHEODOLOGY

The present chapter is devoted to discuss in brief the
methodology adopted for the study. It deals with the type of
data needed, sources of data and analytical procedures adepted
to fulfil the objectives of the study,

3.1 The Data Reguirement :

Ag the study was related to estimats changes in the
resource use structure, resource productivity end allooation
efficiency in sgriculture, two types of data were needed for
the econcmic analysis contemplated in the following chaptere.
The data requirement was with respect to

a) Structure of the sample fayms,

b) Physical inputs and output of crews

¢) Prices of inputs and output of crope, and

d) Selected indicators of the agricWltural economy
of the district,

a) Structure of the Semple Faws

Data on the aspects like eoperational holding, land use
pattern, crop pattern, irrigation, investment in different
cepltal ascets, famlly sire and work force on fums were
required in order to provide background information with
regard to structural organization of the sample fayms.
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b) Physical Inputs and Output of Crops

The impub date included huwan lahourboth family labot
and hired lsbour (permanent and temporary), billlock labour
(owned and hired), inventory comprising of land, implements m
machinery, and operating capital such as seed, mamure and
fertiligers, plant protection measures, feed of dysught animali
and other expenditure sssociated with the crops grown on the

The output data included gress output of various creps
grown on the fawm,

¢) Prices of Imputs and Output of Crepe

Prices of inpuls imcluded wvalue of land imeluding land
improvements, wage ruies for hired labdour, irrigation charges,
cost of seed, wanuves, fertiligerc, insecticldes and fEn des .

Prioes of output included prices of various crop products
The ferm harvest prices for crop products were used for the
anslysis of the crops grown in the villages solected for this

EtW0
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pattem, irrigation, population, livestock, mainfall, tempera-
ture, average prices of fam commodities and average wage rates.

3.2 Sourees of Data ¢

Inadequacy of data in India 15 a Mg handleap for any
¢conomic rescarch work. It iz more so partiowiarly in the
sphere of farx management research, Fortunately, the Covernment
of India, recognizing the deerth of data irn fnm venegement
research, started farm wanagemert investigations in Indie in
the year 1954, The firet series of investigntions was started
in six different regions of Indin, It was contimed for thyee
comsecutive years i.e,, for the period frem 105455 to 1956.-57.
These investigations proved to be success N\l ir providing
sufficlent data base required for farmm mamegouent research and
formulation of appropriate polieies for econocvie developpent
of agriculture in the country. GHealizing the wsefuinees of
these investipations in the process of plamning for sgricultural
development, the Goverment of Indis startcd the secend series
of investigations in the year 1967. The sccond Seyies of
investigations were extended in £ixteen diffoycnt regions of Indig
it vae continued for three years in all the reglons excepting
for Haharashira State, wimre the inwstigation wes extended
for four yearc,

The firot series of farm manegement investigations mostly
related to the era of pre«technological change in Indian
agriculture, while the second series was started after the
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emergence of technologieel change in agriculture in India,
The data collscted under the two seriss of farm managewent
investigations thus represent the pre~technologicesl and post-
technological change pericds in Indian agricultize and comld
be made use of in measuring the effect of technological change
on econonla development of sgriculture for the respective
regions, in particular, and for the country a5 a whoele, in
gemneral ,

The primayry souree of data for the pryescnt study (s the
data obtained at fam level by the cost asdcounting wethod in
Ahpednagar district of llabhareshtya iitate under the two series
of the farn managenent investigations, The dobta with respect
to structure of the sapple farws, physieal inputs and output
of crops and prices of inputs and output of crops were cbtained
from the original schedules used for conducting fam uanagement
investigations under the two series. The datn on selected
indicators of egricultursl econcmy of the district were obtained
from the Office records of the Collsetorstc, Zilla Parishad and

Matrict Statistical Abstracts and Season snd Crop Keparts
putilished by the Bureau of Economies end Stetistics and the
bivectoratc of Agriculture of the State Govezment, respsctively,

{07 %o Teforene perlods,
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wore selected by a well designed sempling technigue. The
design of sampling adepted for the investigations was wvhat
is known as " multi.-stage stratified randem sempling ", with
village as a primary unit and operationsl holding as the
wWitimate unit,

The sampling unit was a fare which was terwed an
operated holding. It was defined as the arca comgisting of
all land operated either by a zingle cultiv-tor nlore or with
the assistence of others, irrespective of titlc of possession
or location ( i,e,, whether within the seleeted village or
cutside ),

The general procedure followed for sampling in each of
the two series of faryw manngement investigotions was as follows

a) celection of Districk(s) :
In the first saries of the fars manarovent investigations
tuo contiguous districts weye selected for study in each regilon
56 that they tepsesented the wost important sall-cTop-complexes
in the veglon or State cencernsd. Amﬁ@ﬁgﬂik
accordingly % represcnt

{ods vere selected
dlstyiets 4 ey State.

and wheet complex of the
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only and it, theyefore, represents the jowar-bajre complex

of the Ltate, The district on the whele yeprosents mainly
the dry farring area of Laharashtrs wherein jJownr and bajm
are the major crops occupying 41 per eent of the gross cropped
area in the State,

b} velection of Wllages

In onkr to facilitate proper selection of the villages,
the district was divided into tvo zones in thx first series,
These zones were dsmarcated to be a8 homogencous as possible
with regayd to agriculture and climatic conditions, From sach
of the two zores demmrcated in the first series, five villages
were selected at randop with probability proportional to culti-
vating population ss given in the cemnsus handbooks, In the
second seriss, however, fifteen villages were celected at
rendom froe: the four zones in prebability provortional to the
cultivated area in each gome. The location of the villages 1=
shown on the tap to indlicate the geographiecel distriution,
The importance of selecting fayms from different viliages lies
in the fact that different villages repyesent variation in the
egricuitural situation in the regiem,

e) Lelegtion of Farms ¢

RO AT O LA i LR8BS A e WA

While selecting the sample farms in tic fliret ceries of
the farx vamagement irvestigations, all the operuted holdings
in the indlvidual sawnle viilages were ran-cd in a descending
ordsr with respect to the 2ige of the operaled srea and then
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grouped into four grouwps each containing sn erual mmber of
holdings, Tvo holdings were wWltimately seleqted at randow
vith equal probability frem each growp for tlhc Smsple villages.

In the second seriss, however, the total holdings in all
the fifteen scleoted villeges were pooled together and arvanged
in an ascending oxder of their operetional utes. Tlese were
then divided into five strata in such a way bizt the cultivated
area in eech atratue was 20 pér cent, Five size group ranges
were thus fised and two holdings were selected at randon fyom
each stratu in each villege.

The in all 80 holdings snd 150 holdinge weye selected
from the 8 and 1% sample villsges, respectively, in the fiyst
and secend series of fare management investimtions in
Amednagay district, Besides, out of the 150 cample farws
sclected for the study in the second series, only 1h3 sample
forms responded well to the enquiry. The study in the sscond
soylies was.therefore. based on 1h2 =ample faawc, The distrie
bution of somple famms over selected villages, czohss amd
sige groups 1 presented in Appendix I and I. for the first
and second series ,respectively.

3.4+  Ths Techrdqus of Uata Collsotion

The coet accounting sethed waz used for collection of
the yequired data frem the sample farus seleccted wnder both
the seriss of fars manageoent investigations, buglly, the
head of the femily or the adult male pesber of tix family vhe
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was actively participating in faming was intervieved at home
or on the fare, The investigator vho wvas kert in each village
was expected to interview the selected farwers daily and fil1
in the schedules which were Specially devised for the inquiry,

3.5 Period of Study :

In foet, wnder the first series of thy farm ranagement
investigation, the ingquiry in Pembay State wor ocondueted for a
period of three agricwltural yeere from 10455 Lo 1956-57.
Under the second seriec, the inquiry was ecnducted for a period
of four agricultural years i,e,, for the yearc 1067-68, 1965-70,
167071 and 157172, However, in view of tix limitatiom of
time and recources avallaXe, 1t was not possible to cover the
total period of these inguiriss for the prescnt atudy, Only
orne agriculiural year was selectsd from each of the two series
of investigstions for the present study in such & way that the
performance of sgricwlture during these years was nmore or less
noweal in the respective periods, Accordinmiy, the dats
collscted for the agricultuml years 1956-57 snd 1970-71 were
used for the purpose of this study. This gzve & time.lag of
fourteen years to sstimate the changes in the fam eccncey and
efficiency in allocating resources on the part of the farwers
in the region,

3.6 Anaslytical Procedure

This scotion deals sainly with the rethodology adopted
for analysis of the data presented in the choplers that follow,
The ewphasis here is on the simple tadbular arplysis besed on
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mecns a8 well as on the milti.variate analysis of the produ-
ction funstion type.

3.,6,1 Classification of Sample Farms

In order to study agricultural productivisy in relation
to sige of the farm, the total ssmple farws were divided into
three sise groups viz,, fmall, mediur and lsrg:. It may be
Rept in mind that vhile serutindsing the date for the puspose
of the present study it was observed that 11 coses out of the
total of 13 sample famms selected under the rccond series were
lacking in the information on certain aspects of faru econoumy
bocause of wesk reporting and indifferent response. These
sanple farws are, therefore, dropped out fru: the present
anelysis. ihe sipge growpwise distribution of cample farms
finally selected for the study for the years 1056-57 and
1970-71 1s presented below :

D K A T

ééi.ze s 1556.57 ¢ w7 Ce7d
oups ; -
~dpo Nol.0f Sanple $ige In.0f sample
iivits  farms 1izdte farvs
{ha) (Be) |
imall  &,63 & below 27 %,59 & W low by
rediuws L.6h to 9,39 27 .60 to 18,75 ke
Large  9.40 & above 26 10.36 & above Ll
- 132

Total 80
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for estimating costs, returns and net retwns for the indi.
vidual crope grown on the sample farms, as well as, fam
business a8 a whole., Eventhough livestock production activity
was in prectice on the sample farms, 1t wvus orly Supplementary
to the regular crop production sctivity, In view of this, only
crop production activity has been considerced for the purpose of
fore: business analysis,

The present study is related to tw tice reriods with
a time~.lag of fourteen yeare, iuring thiz poriod prices of
edl the Inpuis as well as output of differvnt crops bave
undergone a tronendous chenge. The study of this kind 1s
aiways subjected to give misleading picturt cbout the farm
econony Af the effects of price changes ere not taken care of.
In the absencc of proper adjustments for price chanpes, the
changes in cosis and returns are both due te inereases in
physical quantities of inputs and output as well a2 rise in
prices of inputs and output. In order to overcomc the protlem
of price changes, the costs and retums for the year 1956-57
have besn Infleted at the prices that prevriied In the year
1970-71,

The method of evaluation and alloeation of costs is
discussed in Appendix III, The total input aosts have been
arrived at by four stages of costs i,e, Cost i1, Cost A2,
Cost B and Cost C on the basis of standardired concepts of
cost, Thesc conecepts of cost are discussed in brief in
Appendix IV, These concepts of coet facilitale pensurement
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of returns to different factors of production i.e., income
of individual factors of production, The conccpts of income
are ,therefore, discussed in Appendix V,

The costs and retumms for the fam bBuciness have been
estinated on por farm and per creopped heetare basis for the
individuel sizt groups. In casc of the crops grown on the
sample farws, the costsz and return: have been catimated on
per hectare basls.

3.6.3 w&gm Analyﬂ;ﬂ -4

It bas been felt that =ipple tabuleaer nnalysls based on
resns, frequeneies, ete,, suffers from some unjor limitatiors
2s it canmt precisely wmeasure the contribution of specifie
faeters in conbination with other factore which nye yesponsihle
for changes in the level of output a5 a conscruence of adoption
of new techmology. <‘he predustion funetisn apyromch does not
have this limitation, and therefore, the sarc ;o2 becn used in
this study. [Iroduction function anelysis iver the parginal
value productivity of respources at their respective grometyrie
zean levels, which is more meaningful in the context of
gcohoric deEviloment vhere the sim 12 to get raximur output
frov avallable rescurecs. It alse helps in Judcoing the
efficieney of resource use under different form cituntions as
well as under different technclopical enviraments,

a) Selection of Productien Iunetion :
The eppliriecal evidence {rou previcus studises suggests
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that the Cobb.ipuglas production function of tix type

Y = aX.“n tha sesae %m

is the most aypropriate one for studiee of this nature as it
permits eitheyr diminishing, ineressing or corstant returrs
vithout wing as many degrees of freedew as other Nmotionad
forme having the same charsotcristies wowlld, In this funetional
form 'Y 45 thw dependent variahle, 'Xis! nre fndependent
resource variables, ‘a2t 4s comstant represcniing intercept of
the production funetion and 'his' are the regression coefficlents
of the respective rescurce variables, The rcogression coefficl-
ents obtained from this funetion are also elasticitiss of
production vhich remain camstant throughout the relevant ranges
of inputs., The sum of coefficients i.¢,, = bls, indicates the
nature of returns to seale, When expressed in logarithmic

terms this function transforms into a linesr {imcetion of the

fallowing type,
log Y=loza+ b.‘lch‘ *bz 208 Tp * wver ¥ bn log -
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i) Output

The output 158 a dependent varisble and iz defined ax
the gross value of production of all ereps grown on a fam
in production funetion for fam tusinese as o viole, In case
of production functions for individual crops, the output i»
expressed in physical quantities in quintals cxcepting for
sugarcene where output is measured In tems of tonnes of cane.

11 lana

This input was used as explematory vrialile in produ.
ction functiona both for farw business a2 - vbole as well as
for individual crops. It was expressed as fotal cropped area
in hectares in the production functions for form business and
as avea under crop in heetares in the production functioms
derived for the individusl crops.

111} Bupan laboup !

This input was expressed in tems of man-days of eight
hours, It included all buwan labour ( including operator's
labour, hired labour - permanent snd temporary, and other
faudly labour  utiliged for performming difii yent farm opsra-
tions right fyow preparation of land to thrvching, The
differences in the efficlency of labour have lcen taken intp
account by converting female and child lzbour daye into ven-
days. Tor the purposs of converting femsle and child labowr
days into man-days, three female labour days wozc considoyed
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equivalent of two man-days and two child labousr daye a8
equivalent of one man-day,

iv) Bullgei Labour :
Bullock labour used for different fare opemtions was
consldered as a separate input end it wes pessured in  palr-

days, Hers one pair day means cight bours of work by one
palr of lllocks,

v) Mapuyes pnd Fertilisers

This input variable included expendituxe on fertilisgeres
and organic manmures locluding ferm yard wanuwre and cil calms,
it vag assued that the average prices for furtilisers and
BaIMres are similar for all faxms. Such an assumption 1s
tenatie for cross-sectional date of farms in a district,

vi) Other Vorking Capital

This variable was defined a2 expenditure on other
irputs, These inputs ave seeds, irrigation, imsecticides and
fungieclides, repalre (minor) and saintenansc of laplements and
machinery, land revenue, rent on leased-in land and interest
on borrowed vorking ecspital for preductien. All these inputs
were aggregated into only one varialle for the yeascn that each
of these itens individually way have a srall association with
production, and inclusion of all these items s separate
variables would greatly reduce degrees of frecdom.

vii) Annualiged Capdtel Invesiment
In order to estimte contridbution of fixed capital to
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productisn, a separate explamatory varisble was used in the
production funetion. For this purpose only that part of
capital used wp during the year and cost on total capital
investment { in the formm of interest ) were considered and
the input wus defined as “anminliged capital investment®,
This variakle thus included anmusl depreciztion on fam
bu{ldings, implepents snd sachinery and anmunl inteyest on
the total investment in these capital asset:. lince bullock
inbouy is corsidered as a separate explanatory voriasble and
other livestock 13 in no way direetly concerned vwith erop
production, the imvestment in livestock was not insluded in
total eapital investment while measuring thir verianle, It
may be noted that this variable is used only in nproduction
Tunetion for fam business as a vhole,

Production function analysis vas used oo the analytical
approach for estimating reacuree productivity end detersining
eptinal allocetion of capital smong the various categories of
inputs on the swall, medium and large farms, Cobb-Douglas type
of production functiom® were tried for the rugression analysis
both for fase business af a whols as well as for the individusl
crops grown on the fams, These production lunctions were
derived for the data of individual yeers cclceeted for the atudy.

1) Production Functions for Farm Business

Proaduction functione for fam businsss were estimated
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for the individusl size groups of famps a2 woll as for sll the
fars pooled together for both the years. Those fNunctiors were

of the fom
b1 »2 b3 Br B b6
Txoaky X Xy K 5 g

Where,
Y = Gross output in rupees.
Xy = Grosa cropped area in hectares.
}12 = iuman labour in mahedays.
Ka = Bullock labour in pair-days
%, = lxpenditure on mepurc and ferillisers in rupees.
Xs = Uither working cepital in rupeec, and
%g = -noueliged cepitel investment in rupses.

11} Production Functions for Crop interpriser

Proguction funetions have beca fitted for the following
crop enterprises in the two years,

Crop enterprises in 1956-57 Crop enterprises in 197071

i, Jowar (iUnirrigated) i. Jovar (Lnirvigated)
2. Jowar (Irrigated) 2. Jowar (irrigated,

3, Bajre (Unlryigated)
3. dajra (Lndrrigated.

) i ‘ . Bajra lLocal (Irrigated)
k., Wheat (Unirrigated. 5, Bajre Hybrid (Irrigated)
3. Wheat (Irrigated’ 6. wheat (drrigated’

6. ugarcane (Irrigated) 7. Vheat (Irrigated)

. . 8. Sugarcnrx (Irrigated)
7. Cotton (Irrigated’ 9. Cotton (Irrigated)
8, Gran (Vnirrigated) 10, Gran (Urdrrigated)

9. Groundnut {Unirrigated. 11, Growndnut {imirrigated).
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The formw of the production finmction was
b1 b2 b3 B b5
i = & 11 32 }‘3 %, 2\5
there ,

Y = Gutput in quintals ( in tomwes in case of sugarcane
Xy m Area under the ¢rop in hectari.
Ao = Ewnan labour in man-days,
»; = Eullock labour in pair-days .
%, = Lxpenditure on mamuire and ferillisesxe in rupees, and
)L5 = Other working capital in rupecs.

;31 the procduction functions were esui.mied using
oxdinary least squares with the help of Elecirunic Computer,
The values of i (coeffichent of multiple eormlatien ), K
( cocffioicnt of multiple determination ), standard errors of
regression coefficients ard ¥ ctatistic ( anniycis of verianee )
were also esticated for Judging overall significance of the
production functions and regresslon coefficicnis as well.

The velues of simple corrclations betwesn the values of
different voriables ranged from 2.0876 to 0,8157 in case of all
thc production functions., There was, thus, not serious prohlem
of mticollinearity due to high intercorrcliztion between any
twe or morc in?uts.

Ihe prollem of mlticallinearity is corious if the
inter-corrclation between different factore is very bigh, To
overcene tho problen of miticollinearity, lox and Conrey
( 19%% ) have suggested tiat the productisn function be estimated
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under restricted conditions by aggyegating hishly imtepr-
correlated variables as s btundle of inputs which showld be
varied in approximately comstant retio of each other, However,
the assumptions of the soconmic wodel wnderlying the tradi-
tional Cobb-Douglas production funetion analysis imply that
exnet pWiticollirearity should exist arong Lix Imputs, Doll

( 197% ) 15 of the opinion that restricted sctli-ation proce-
dures may leed to parameter estimetes with additionsl ecoromie
content, Conventional methods of input agzrc-ation and model
specification oy result in bimsed or misinterpreted estimates,
Besides, as stated by Heady and Dillon ( 1961 ), Multiecollinea-
rity vas consideved high 1€ the "' velue wes moye than 0,8.
According to Klein ( 1953 ), inter.correlaticn iz not mecessarily
g nrobler unless it is high relstive to overzll degree of
nultiple corrclastion among all the variables simuitameously,

another problem confreonted in the production fumetion
anulyels 1z the exdetancce of non-eignificant vurinbles, Some
resvarchers have suggested that such nopesicmficant variables
be excluded free the production function analy:ls. However,
sore other recenrcherz seen to be againgt thir view, To put
it in the worde of Johnston ( 1972 ), ezrlusion of non-
simificant variatles lowers the 52 value concidershly, This
152 becausc some regrussion coefficients espturc the explane-
tions provided by the omitted wariebles, It may also happen
that for sowe other coefficients the standaxi eyrors inerease
without a sizable increase in the coefficicuts themselves,
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The exclusion of non-significent variables cay ¢ause s bias in
cstivating the coefficlents of the remaining voriables, Also
exclus ion of mon-significant variadles would imply loes of),
although imprecise, infomation, Desides, the practice of
exclusion of non-signifiecant varisbles fror: come production
functions, and retaining the saxe in other nroductiom functions
on the ground that they are signifieant ( ac ls done in some
studies ), does not facilitate comparison zmong the fitted
production functions of the kind attempted in the present study,

d) lstivation of CES Production Fuction for Determination of
Changes in Relatiye Factor Shares :

The changes in relative factor sharcc with respeet to
labour and capital vere amelysed with spplicuiion of the
constant Elasticity of Substitution (CIS) production fwnction
framsvork, The CES production funetion of the form

was used for this purpose, In this funetional form Y, K and

L dencte output, capitsl and labour, respectively. The
variables Y and K werc measured in supees, vhile 1 was peasured
in man-days, ©Desides, in the CIS production function Y is a
tecinologioal paremeter, ¢ 13 a distribution pormweter and g
is the factor substitution parmmeter,

The parawetere of this funetion ‘Y,fond O ) eannot be
directly estimated dy Linear regression analysis, nor is it



ttage II 1 istipating o

To find § we now partislly differentiate (1) with
mspect to eapital to yield

9y . _r—.r'ed‘cig)““@) _____ e

ividing (2) by (%) ylelds

%(: %g(é)ue ______ C5)
nee we low @, (K) and (M) can

find '%T(f by ordinary regression mnalysis.

ifter knowing the valus of g—é«f‘f it is eazy %0 find value
of 4.
Ctage IT1 : Lgtimeting Y

Finally returning to eguation (1)
_ _o _o o-1/6
Yoy [ Sk CPhcr-dy L % ]

5inee we now know ©, &, Y, K and L, ve oan estimate Y
directly by regression,

In order to estinate changes in the relative factor
shares over = period of t¢ime, the C'E preduction funetions
were fitted to the data on the limes given above for both
the years and for individusl sire groups as well as for all
the fuarms pooled together.

3.6.4 Lgonomic Analysis
The estimated production Nmetione were used for
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econopic analysis with regard to estimetion of returms to seale,
marginal productivities of individual resocurcc factors and
optimal sllocation of diffeyent resources on the fams, The
differences in the values of these estimates gave an idea about
the changes in the productivities of resowrees and alloeation
effliciency of the farweys that have taken piccc in the reglon
over a period of time,

a) Lstimation of Marginal Valus I'roducts :

The varginal wvaelue produets ( marginal physieal products
in case of the crop enterprises ) of individucl reseurces were
estimated by taking partial derivetives of return® with respect
to the resourct conceynsd, at geometric mean levels of the
resources,

The steps involved in the estimation of }VPs ( MPPs 4in
case of crop enterprises ) of resources are a: fallows :

bn

bt b2
I = a x’ Xz Ttesan }s‘
Where,

Y = returmn in rupecs ( output in quintals/tonnss in
case of crop enterprises), and X,, X,, «vese 5y were the input
variatles, The partial deriwvative of retuwmm ") with respect
to the input iy is

b1-9 b2 b3 btn

= ab.' X1 }\2 X3 evase By

The MVP (MPP) of X, was then obtained by substituting the
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corresponding geowetric wean values of Xy Aoy ees-. X A0
the above ecuntion. In cese of the crop antornyises, the MPP
thue obtained was multiplied with per unit price of output
to get the IVF of the resource coneermed,

The efficiency of resocurce use was studied thpough the
compnrison of MVP of resouyrees with thelr respective acquisi.
tion ecosts, The significant diffvronces betuoen MVF of
resources ord their acquisition costs were {r:ztecd by computing
'Lt values, The 'L velue wae estimated as

MVP4 - Pi
g =

Calo of ¥vpL®
wheye, HVPLi 1z the marginal valus product of ith resource and
¥4 15 1ts sequisition cost.

b, i stimation of Retums &J Leale

In the Cobb-Douglag type of production funetion, returms
to ccale aye ueasured By adding elasticitics of all the inputs,
Thue for the production function

bt ® tn
Y = a}‘l.} X,a aoree XN

where, btl, b2 ..... n are the regrecsion coefficlemts
or clasticities of production, the returmns to sonle = = bis =
b1+ B2 + o, + bn, icpending upon the sw of the regression

+ Standayd error of warginal velue productivity has dbeen
worked out by taking the squarce root of
it e g .
LCY /%)% v b)) T
wheye, V(bi) denotes variance of regression coufficient of X4,
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coefficients as less than, equal to or greatey than unity, the
prevalling returns to seale may e considered a8 decressing,
constant or increasing, respsectively., GSinee the elasticity
coefficients are constant in the Cobb-Douglas production
function, the scale retuwns so indicated simply yepresent the
‘average condition' for the sawpie farms,

#£#) Deternination of Optimal Allocation of lesources

From the fitted production functions of Cobb-Douglas
type, the optimal allocation of resoureet was determined both
under wlizited and lixited eapital situations.

1) Unlimited Cepitel Situation :

The optimal allocation of resources under the unlimwited
capitel situation could be determined as follows

The profit function is
T
profit = Y- P -‘ZX§ + Pxt
(:

¥iere, by = Price per vnit of cutput.

Pﬁ- = Pﬂcﬂ ‘{ﬁ!’ \Bllt of mwb.



O irofit . .......QZ..... b . .
a1, 7 dx, %2
OProfit . QY %
- o= m Dy - - =
A “n A Xn

Thus =oiving the above egustlons for g1 By e Koy
the optinmumm quantitiss of resourecs are obtoimd., The yelation
between MVPs and priccs of the Lmputs obtalnc. from these
equations is

}‘mx 1 1 J?IJ}\ 2 @ 5 n

= B S48 B

1 Py ?oAy

i1 liemited Copital Gituation

A 4

The avallable limited capital was optinelly allocated
amohg different eapital imputs appearing in the preduction
function a¢ follows :

ihe marginal mte of substitution (Ii.. . between two
irpute vas"vorked out by teking the ratioc cf the marginel
preduct ( partial derivative | of the two irpubtc, The MR8
between two inputs was then equated to the ratle of the
prices of these two imputs, Therefore,
M of by for iy = MPPWI‘}A.‘ = j}:f / 23 = P}%/PX‘
2 !

ihus several such equatiorns weyre obtained., [l mwmber of
linearly independent equations were equal to w.o mmber of
input variables in the equation less one, in faet there
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vould be as many equations ms the nwber of varialles, dbut one
of these equations will be limsarly dependcnt on the other and,
therefore, redundant, In addition to the above, ome more
linear comstraint equation was also availalile, thereby the
mmber of sequations becoming equal to the mumlxry of unknown
(input variables), Tk¢ optimum values of thesc unimown (input
variables) were obtaloed Ly eolving these equntions simdta-
mously., An alternative method cowld be to waximisze & profit
funetion using lagrange-multiplier wvith the constraint equation,
For the produstion function

b1 B2 b3

T = a }L.‘ 42 X3

Wheye, Y 48 expressed in rupees, and comastreini = Flqedy +
th. )L2 * P}Ly x3 =4

there, C 18 firdte amount, the profit function is

b1 b2 b3 A 1 N . .
“w B8 }11 }&2 X3 -~ (F:‘Wv};“ * lfhzf-z(:: + ?-}\:3;4&3 - Cia
cebting the nortial derivatives of Z with respoet to .k.,, Xoy
X3 and ) equal to zere, we have,
dz 11 b2 b 1

—3-53; - b1 LIS s XS - Pag = I

and Lherefore,

Bt b2 b3 A o
b1 A )‘L1 23\2 -t“&3 - i‘ﬂ1.n\1 = g . B (lz

Lad

o ) Q:z
———  and

miﬁdlﬁ.!‘ly, fO!‘ v ————
Ax., o) A,

foan



Yis
b1 b2

b3
byady X, Ay = J;zma.xz-am.. (2}

b1 bz*b A
b3&u1 g by = PA3.13 2 5 saeas (3)

Zolving the tue equations (1) and (2)

b1 Lo . 7.53
"1"’2 B .y Ka AB - A bg P);’.&‘ = O

bt_b2 b3
b1b2 : ) .1\1 1(2 A} - b.‘ 1 han .&2 w O
( b1 i)»zgka -~ ba P%p%:} n G, wtﬂ A * ’Ot

Tmmfﬂm, 2&2 ] b PJ»1Q¢'\ / b1 g

S4md1arly, %y = by PiyXy / byPX,

Substitubing values of L, and X’B in

Lyl

X :
";3—' = pX1‘}u1 + szchz + sz*““s -C = o‘

h& haw’

) {bap 19}1-1} (bsiz"h .}u
P;\1.)a + P.. ,7-. R S M "" P SR T T S e =< c,

< (byh%y" 3 (byPig’
Therefore, the optimal quantities of i, &, And X, are,
b, C
1
:';-1 =

(b1tb2+h3) Pk1

b
W’Bg By) TRy
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b3 c

x3.
(b1+b2¥b3) PXB

d) Determination of Changes in Felative Facter Shares

In the fitted €15 production function
-0 - _
Y=vy[éK +(l'c§)L9:} e

Y 18 a techmologienl paremeter, ) 15 & distributien pare-
peter and O 18 the factor subgtitution paracter, The
ectimated values of these parapeters were used for determining
the share of labour relative to income., Erown and Marray
( 1966 )} have shown that the relative sharc: of capital and
labour incomes, in tems of the C & funetion, dcpend on the
ratio of lsbour to capital, on capital intcnsity, and elasti-
city of substitution paremsters, They derivid the share of
labour relative to capital undey marginal rroductivity equi-
librium from time-series data with the help of the squation -
q ) v

kheye, & = The rstlo of labour inceee to cupital lncows,

v = uwage rate per unit ¢f labour,

= [ental per unit of eapitsel,

1-6/5 = ledour intensity, ane

§ = llasticity of substitution = zog
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In the absence of time.series dats, the estiumnting equation
beoomes © Srivastave and Heady, 1976 ),

log (-§) = th{Jjé:—) + S l0g(g— +E

wheye ,

L = huwsan labour in man-days,

K = value of fixed capital ssscts on v form (which
includes valwe of land, machinery, and implements ),

v = wage rate in rupees ( derived by dividing total wage
bill by totel number of lsbour days ..

q = rental of eapital per unit in rupees { derived dy
dividing the share of espitrl in value added on each
fare by the total mmount of capital on the farmy the
share of capilal in value added hrs bBeen caloulabed
by substracting the wage 1l and expenditures on
intervediate Inpute such as seeds, manurc, fertilipers,
insecticides, mesiticides, irrigation, etc,, frou the
total output J,

E = Lrror tem,

The above equation was thue, estimatcd for all the sige
groups of farws in both e years. Further the logaritim of
the share of labour relative to eapital in wvalue added was
obtained by eubstracting log (-Z- } from the cutivated cquation,
The logarittm of the labour intensity parsmetor ( L;_fé ) vas
dexived fronm the estimmted intercept tem,
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Chapter b

ACGRICULTURAL ECONOMY OF THE STUDY ARLA

The pyesent study is besed on the Farmr HKanegement
surveys conducted in Ahmednagar district of I'aharashtra Stete
at two points of tiwe with a time Jag of fouwrteen years.,
Luring this period the agriculture in the dstrict wes subjle-
cted to variows (agricultural) development pmgreemes formu-
lated and administered at the disgtrict level under the wmilti-
level planming approach vhich enjoyed wide acceptance in
plamning for econcomic development, The stratcpy adopted for
this purpose was expected to bring about deszlrsble influence
at the fare level ag 1t included a resouree development
approach based on the gereralization of scientifie panagement
and development of productive resouwrce for suwsitained incresse
in the levels of living of the comrunity az z vhole, However,

(b@eame of & wide range of diversity in resgurces, climatic
conditions and imstitutional set.up, the agricultural economy
is inflieted wvith economie and techrmelogienl dualism dividing
it into modern lsading regions conflmed to Lyrigasted asyeas
pWlsating with impulses of growth and vast lagging regions
vhlah remain more or less isolated from the forces of develop-
peént and reguiye specisl development effort for putiting thew
on the path of sustaimed development. '\‘

In fact, Amednagar district in the State of Maharashtra
has Seen attempts by the Govermment to inerease agricultural
output for the last several ysarc, The sgriculture of this
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aistrict, however, exceplifies the complexity of the agricul-
tural development proeefs in an underdeveloncd avea, The
heterogencity of the physical envirormemt 1c largely resypon-
sikle for this complexity.

k,1  Geogrephy of the Distriet :

Amednsgar district is geographlically contrelly placed
in Maharashtre State and represent: e typisrd mwglon of egri-
cilturel conditions in the Ltate, The sgriculturel activity
in the district consists mainly in the production of cereals
like Jowar and bajra with limited minfell, ITherefore, the
distriet may be teken to represent the dry regions of the State
rather than the rice producing distriets in Xonkan on the
western coast, the rorth.eastem wing of Vidarbha and Kalhspuy
district in the nunth.( However, develomment of canal irrigation
in the northemn psrt has foreed two differrnt veclons in the
district. The southern reglon which is faced with recurring
searcity conditions is totelly different fror the northemn part
with its cansl irrigation and cash cyops like -ugarcane and
fruit crops. On the whole, the district ean b» sald teo
represent the Jowar-bajru oowplex whish iz the typleal crop
combinetion of the States, \

The dlstriet 1ise between 18%20% anc & “70* Lorth
latitude and 73°90' and 75°50' Last longitude. It 18 surrounded
by Bhir district in the cast, Osansbed and ‘clapur districts
to the South-east, Pune district to the coulh and south-west,
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Thana snd Nesik distriets to the west and north-woad, lasik
district to the north, and Aurangabed distriet to the north-east.

The district is Arregular in zhape and 1% appesars lile a
slanting crods. It 1g about 192 km long and 200 ko broad. The
ares of the distriet is 16,762.2 8q lm and itz population in
1971 was 22,69,117. In termss of area and population, the
distriet wakes 5.4 per cent and 4,50 per ccnit of the State of
tubarashtra, respsctively, For adkinistrative purposes, the
distriet is at present dlvided in thirteen L lasils,

It is situated partly in the uwper Codovard basin and
partly in the Bhima besin, PEroedly, the northerv half of the
distyrict comprising of Akola, Sangamner, Shrircapur, Kopergaon,
and Newass tchas iles, lies in the Godavari basin and 15 served
by Pravara and Mula rivers, the tributaries of Godawvard and the
Godavari river itself which flows along the rortheeast boundary
of the district. The southern half comprising of Pamer,
Ahuednagay, Fathardi, Karjat, and Shrigonds Tehasils lies in
the Ebime basin and is served by S4na, Kukadd mdtﬂhoc‘i, all
tributaries of Ehima and the Bhima river itsclf vhich flows
along the south.weat boundary of the district.

The whole district lies on the elevatcd table land of
the Deccan which has a geners] slope from weot to east, There
is only ome hill rangs of Sahymdri and ite olishoots in the
region. Uhe uwadin Sahyadrl range touches ikola tehazll in the
vest and its three spurs, nmmely, Kalsubal, DLoleshwar and
Harischandyagad stretch towvards the east, All the three main
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Fl
spurs decrease in height as they extend emstwards and forn
wvatershed arcas in the dlstrict.

The transition frow the hilly to Desh (plsin ayea) 18
rapid, frov the crest of Sahyadris vhere roinfull vayies from
3750 mm to 5000 un to the town of Akola, omly 32 kr away,
whire it averages 500 vw only, .he Desh aren of the district
presents an endless topographical vardiety. iz {iw noryth,
centre and eanst are the fertile alluvial plains of lopergaon,
vhrirempur, cahurl, Newass and Sheogaon lyimy in the valley of
Godevariy in the extreme south are the alluvizi but less
fertile plains of Shrigonda and Karjat lying In thw valley of
Ehimn, Letween the Godavari and Sldwa vallcy, there 15 every
covbination of base Blll and cuitivated delte ¢specially in
the tehasils of Sangemner, Parmer, Ahpednagar nnd Jamkbed.

The ¢hief kinds of s¢lls gemerelly fousd in the aistrict
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between rural and urban and other detalls of ropulation for
the distyiet for the 1951 and 1971 populstion ccnsuses are

presented in Table »,1

Takle 4,1 : Population and Other Detalls of Fonulation in
~hmednagayr Distriet for Selected Coxmus Years

- s

e -

Particilars Cenaus }’“f_.. é‘u ::mre:;:

_ 1951 171 period _

*opulation - Tersons IN10873 2269117 60.83
Fales 715763 1160209 62,09
Females 695110 1102 59.53

Urban population 24832 21500 A7.07

fural population 11960k1 2027€L7 63,69

Porcentage urban popuwlation 15,23 15,08

rercentage rursl population &, 77 88,92

ex ratie 971 576

Literate and educated persons 266655 822181 208, 33

1iteracy percentage ia.90C 36,23

xnsity of population (L.¢. 83 133

nunber of peysens per sq ku3

Hupbeyr of houscholds 282532 37973 $9.97

Average fomily sige 5.82 5.85

wource : Census Leports of Amednager District for the years

In 1951 the sex matio was 971 and it decreased to 956
during the period of 20 years. Nearly 85 pcy cent of the
perulation in shmednagar distriet was livine in rursl aress
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in 1951. .uring the period under rcference there has been
considerable lnerease in the rupral popilation, The rural
population formed 88,92 par cent of the total pornulstion in
the district in 1971, The density of pepwlaticn hes imcremsed
frop 83 perdons per sqg I to 133 persons per 8¢ o during the
peried, The inersase in the meber of houschelds has been
obseyyed o be in sgcordance with the 4nere-. ¢ in the population
during the period, s e result, the sverapy famlly sige hms
repoined elrost the same, The spread of educntion in rurel
aress have hed desirable effect on the litcracy percentage.
The literacy percentage hes inercased frae 15,90 to 36.23
during the period.

%+3  Livestock Population 1

Iivestock production forss an important activity mext
to crop production in the yural areas of Ahocdnapsr ddstrict,
The detalls of livestochk population in the years 1956 and 1972
are given in Table b2,

There has been an inerease in the tetal livestock
population fror 170 lalihs to 177 lakhs auring the peried,
This increase was mainly on account of inerec:c in the
population of sheep, goat and other livestook, Yhe total
buffalo population also incressed by 8,08 per cent during
the peripd. In case of the cattle popwlatini, however, there
was a decrecte by 6 per oent during the period, The poultry
rroduction sctivity seems to have galned popularity spong the



Table &,2 : lLivestock Pepulation in Almednagar iListrict in

1556 and 1972
1Livestoek Census year i?m@me
19%6 ig72 pergod

Cattle

¥ales gvey 3 years 372975 252600 - 5.6

Females over 3 years 275486 260645 - 539

Young stock below 3 years 29632 202706 - 7.71

Total cattle 868093 B15951 - 6,01
Buffalo

kales over 3 yesrs 4920 375 -23. 84

Fewales over 3 ysare hé 386 056 16,54

Young stock below 3 years 30430 30536 0,35

Total buffalo 81745 88 b 8.08
Total bovime o838 90297 - 4,79
sheep 228988 298722 30.45
Coat 501263 W7 000 9.12
other Livestock 20905 23048 10.25
fotal livestock 170006 1773067 b, 24
Total poultry 623537 773317 2,02

source : Livestock census Esports for the years

1997 snd 1972.
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people as the poultry popwlation hes inereased frow 6.25 lakhs
to 7.73 laihs ( almost by 2+ per cent ) during the period.

The bovine population consisted of 3.73 lakb Tallocks,
2.7% lakh cows, 0,56 lakh buffaleors and 2,50 laikhe of young
bovine steek in 1956, The yespective figures for 1972 vere
3.93 lakhs ullocks, 2,81 lakhs cowe, 0,54 lakh buffaloes and
2,32 lakhs of the young bovine stoeck, The murber of bmllocks
per 100 hectayes of sown area worked out to 20,88 in 1956 end
25.7% in 1972,

The cattle in the alstrict i3 malnly «f non-deseript
breed and is maintained for supply of MUlloch power for culti-

vation. The popular breed of buffaleo in the dlstyiot 45
randbarpuri.

LR Clizate snd Rainfall

There aye three seasons, Ihe rainy sencon starts from
June and lasts upto the end of September, when the mean monthly
temperature varies between 219C to 33°C. The rainy season is
followed by vinter frem October to February, ond duying the
seaton the tean wonthly temperature varies btetween 13°C to
33°%C, Summer starts in Mareh and lasts upto lay and mean
vonthly temperature varies between 17% to 39%.,

The major portion of the distriet lies in the zone of
low rainfall i,e,, 508 su to 635 mm ammually, testern parte
of Akola tehasil get the highest rainfall. Towards east it
drops down with very sharp transition, The monthwise rainfall
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distribution in Aloednagar distriet for the years 1955-56,
1956-57, 1969-70 and 1670-71 is given in Table &.3.

Table 4,3 @ Fainfell Cistribution in Ahmedneger Listrict

(:*Ii%imtl!l)
Momth  11985-5611956-571 Average11969-7011970-711 Average nomd
Yay 19.83  7.77 13,80 - - - -
Jupe £2,35 73.20 77.77 195.26 WI.7% 120,51 84-0a
July 66.85 14,53 110,60 140,17 36,95 88,42 so2¥
.apust 152,50 139.79 146,15 119,77 152.98 136,39 13735
ceptember 162,41 177.92 170,17 235.25 167.50 200,37 !99-24
Letober 158,60 132.42 145.51 103.%1 152.58 128,00 IB44ar
hovember 1,02 15,23 8.12 20,72 11.22 15.97 #45h
lecembery - - - - - - -5y
vanuary - - - - - - -
February - - - - - - -
Farch 3.56 5,85 W71 - 042 0.21 -
April 11.69 24,40 18.06 1,15 0,33 0% o038

Total 658.81 791.11 624.96 815,68 567.53 691.61 S74-v¢

Louree 1 Office of the District Inspector of Iand Records,
Almednagar idstrict,

The rains start frew sarly in Jume and last till the
widdle of October, The Antensity of rainfall is the greatest
in september, Though the major part of precipitation in the
district 1z experienced during June and Septcnber, the season
usually closes with some showers in Hovesber, Itiray instances
of thunder-showers in ¥arch and April have also been yecorded,
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It may be observed from the table that the amual
rainfall 15 not certain and varies from year to year , The
distriet being the dry farming area, low rainfall couses bad
effects on farping, Fany a tises kharif sowlngs are delayed
to a comsideralie extent because of scanty rainfnll from
south~.west wonsoon and the rabl crops are severely affected if
the rainfall is insufficient during October and Rovember, The
diztrict is, however, praminantly a rabi erep reglon,

A mention uay dbe uade here, that paytz of the district,
have been affected by scareity conditiorns from eariy times, The
'Fact Finding Committee' sppointed by the State Covernment in
1960 bas reported that the rainfnll 1s not derendable in the
following syeas and they sye likely to be afiected by searcity
conditions as shown below

Ayea Letimated Irequency of
_ Searcity
i, Shrigonds tehasil and Rashin Onee in three yearw
Circle of Karjat tehasil
2, Farper, Abnednagar and Karjat Once in six yenrs
(excluding Hashin circle)
tehasils
3., Sangamner, Pathardi and Once in ten years

Jamkhed tehasils,

7he romaining six tehaslls vis,, Akcla, Kopergaon,
Shrirampur, Rahuri, lNewass ard Shevgaon are cowparatively
sgriculturally betterof as the anmual rainfall is relatively
high and dependable,



4,5  £ise of Holding and Distribution of Cwitivating Households

The distribution of cultivating howseholds and area owned
by different siges of lsnd holdingsnee given in ‘sble %.b for the
years 1956-57 and 1970-71,

Table W, ¢t Distribution of Cultivating Howcholds in Almednagar
sistriet by Size of Iand Holding in 1956-57 and
1970-71

- et aphe———

1970-71

Numbter ofitArea owned:t.nteyr of: Area owned
households (hectares) houscholds (hectares)

W ke A

A

Size Group 19 56'?7 — :

SELNY " ]

. ———

-

Below 2 hectayes 89355 11850 116157 185119
(4+1,90)  (10.49) (PPN 7 (14,96

2 toc 5 hectares 55571 232420 82570 27145
(26,06) (21.M4; (3008 (22,07)

5 to 10 hectares ¥1869 33535 39309 3686253
10 to 40 hectaryes 2400 g 0607 20700 L5337
(11.72) (29.70) (.52} (27.8%)

Above 40 Wmctayes 17 90099 L4 Lo76
(0,68) (7.97) (0.2%) (3.67)

Total 213223 1290067 259458 1297530
(100.00) (100,00) (I00.00) (100,00)

(Tilgures in payentheses are the percentages to the total).
Source 1 Collsctorate, Almednagar District,

The information preczentsd in the tahle reveanls that there
has been structural change in the distribution of cultivating
households and area owned in different sizee of land holdings
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during the period. The succeasful implesmentation of Celling on
lLand Holdings Act and sub.division of land holdings due to
bBifurcation of farm families may be cited as tame of the reasons

for this change.
b6 Land Upe Fattemn :

puring the period under refeyence the total geographleal
ayes in the district kar reweinsd alwost the ~ure i.e,, 1701.60
thousand hectares., The details of land usc patiern in the
yeays 195657 and 1970.71 mre presented in Toble %.5,
Table »,.5 t land Utlligation in Almednagar _lsirict in 1956-57

end 1970-71. (tree in thousand bhectsres)
1and Use CIgHRaBy AGVOTI T E&"Eﬁnae;:
d
1. lorests 199,95 185,63 - 6,99

(13.73 $10,91 )

2, learrern and uncultlivabledand e, 50 16£,86 1,68
(8.9%5) {5.81)

3, land put to non-agricultural 1.2? 1,01 ~17.89
\ﬁﬁ i‘.}.w {4" }f

k, Cultivable wamste 12,78 7.36 -82.79
{116} T g3

5. Permanent pastures and other 29, 9 o PR -15,38
grazing hgd {170} {Llelthe.

6. lLand under nisc, trees, groves 0420 &40 100,00
qg&ncmp% not included in ayea (0,01) (7,029

7. &rrent fallow 23, 2% 15,89 -3.63
(1.37) (H.93)

8. rther fallow land . W7.05 70
{3:08 {277,

Y, Mot area sown 12u8,1 152 g:} 0.38
f73.3 : é 3
— 761,80 1T LD

b A (100,0) (100400) -

{Tigures in ntheses are the poroentage: Lo the total
geomphicma}.

vouree 3 Ofilee of the uigtriet Inspeclor of Iand Recoxds,
Mwednagey Distriet,
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The propvortion of net cropped ares to the totul geogra-
phiesl ares was slready as high a8 73,35 per cunt in 1956-%7
end it increased to 73,63 per ecent by 1970.71.

Curing this period there was considerchie redunetion in
the ares under forests, cultivable waste ares, pasture amnd
grazing land and current fallow land. However, at the sape
tize therye hus been remarkable increaste in ilx otber fallow
land and barren and uncultivadle land., Altkough a part of the
forest land, cwltivalle waste land, grazing land snd current
fallow land was brought undey cultivation during tix period
through various land izprovesent programses, an équel propor-
tion of met cropped area becaxe unfit for cultivatlion becsuse
of fleld drainage problem, sub-mergence of land wnder weier in
the dass and extension of road vwers in the rurel syess.

Although theye bas been expamsion in the net oropped
&rea by sbout 0,38 por eent during the period, the sape was not
conmensurate with the growth in the populaticn, 4s a result
the net cropped area per 100 persons in the distrlet declined
from 88,47 hectares im 1y56-57 to 55,22 hecturcs in 1070-71,
Yigures given in Table L4,6 to show the relationship between
irrigated and cropped ares in the distriet in the years 1956-%57
and 1970«71 alse indicate that ihere has bsen increase in the
net area lrrigated as well as gress ares iyrizated from 116
thousand eetares to 1h8 thousand hectares ard from 136 thousand
heetares to 17htheusand hectares, respectively, during the
period. The nroportion af net ares irrigatcd f{o the net



51

cropped aresn ineremsed from .27 per cent to 11,00 per cent
and that of gross ares irrigated to the grots eropeed ares
increased frem 10,30 per cent to 13.19 per eont during the
period, The extension in the gross cropped area wat only by
0.22 per cont indicating theyedy the possidility of allocation
of area additionally brought under irrigation to anmusl crops
like sugarcane and other peremnisl fruit cyomu. The crepping
intensity, in fact, has decreased slightly fyom 10%.69 per cent
to 105.52 per ecent during the period.

Table &,6 5 selstionship Between Irrigetcd nnt Cropped Area
in Abmednegar District in 1996.57 and 1970-71
(Aves in thousand hectares)

195657 157051 7 incresse

farticulare d“;e ggm B
Totel net ores irrigated 115.69 147,385 27.80
Tolal grost ares irrigeted 135.85% 1 42 23.39
Total net cropped ares 143,19 125291 0.38

0,22
Total gro#s eropped awes 1ne.21 132200

rea ilrvi~ 11,80
o ST o2 B

of gross ares irri- 10,30 13.19
105,92
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net aren irrigated from 115.69 thousand hectares to 147,89
thousand hectayes in ibmednagar distriet during the period

from 1956-57 to 1970-71. The break-up of the net ares irri-
gated according to source of irrigation is presented in Table 4,7,
Table 4,7 : Trogress of Irrigation by Couree in ‘heednagar

JAdstriet During the Ferted 195657 to 1970-71
(Ayez In thoussnd hectares)

19%56-57 17 371 I increase

during the
~OUree Qf xrrimtiﬂn mrgod
area irrigated by wells 62*68 103,95 58.27
{ 078) t?‘wo?’l)
iyen irriguted by Covi. capals ha.ge L3 10,54
(W2.16)  27.52)
Tea lrrigatcd by private canals 1.%3 2.26 -81,30
(1,006) 10.A7 )
iotal net arxes irrigated 215,69 147,39 27.80

(100,00) (1On.0n)
{rigures in payentheses are the percentages to the total net
arca irrigated),

curee ! Nfflce of the Listrict imspector of iand hecords,
Alrednagay Dlstrict,

Hells and Covermment canals forwed the major sources of
irrigation in the district; while private canals were the minor

source of irrigation. The proportion of aree iprigated by wells
gated increpsed frou 56,78 per cent to

to the totel nct area irrl .
of aves irrigated by censls ( bot

70,31 per csnt, vhile that
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irrigated by wells froc £€Y,68 thousand hectarcs to 103,65
thousand hectares, the area irrigated by cansis Las shown
reduction fyor 50,01 thouwsand hectares to 4%3.00 thousand
hectarez during the period., The main resson for rvduction in
the area irrigated by canals could be found in reallocation of
irrigation yesource to the orope like sugareane, cotton snd
fruit crope requiring higher quantity of irrigation water,

¥ell irrigation thus forws the iwportant tource of
irrigetion in the district. Table 4,8 prezcntc ianformation in
respect of number of wells and number of mochanized 14ifts on
the wells in Almednagar district for the yeurs 1956-57 and
197071,

Tatle k.8 : Humbsr of wells and Xumbher of uclmniged Lifts
in Ahmednagar District in 1950.57 -ad 1670-71

Item 195657 :i_;‘%?a-*?l % incrense
during the
period
Total nuwmber of wells for 5 ypakl 52
irrigation purposes 3663 ‘ 3.3
unmber of wells psr thousand L2, 50L76
H b i e 99 507
Number of wells used for W6003 69886 51.92
irrigation
lumber of wells pey thousand 36.86 55.78
heeotares
Nuwber of oli engines o812 13208 3,58
lumber of electric motors i B7% 7167.77

wource 1 Cfilce of the District Inspector ef 1and Records,
hAhmednagar District,

The nupber of wells used for irrigation has been
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gradually incyeasing during the perdod. Totel nmumber of wells

in the district was 53663 in 1956-57, Avallisbility of soft
eredit sinec the 'fiftles facllitated the construction of nev
vells in the district. The number of wells incressed by 32,52
per cent between 1956-57 and 1970-71 i,e., on an sverage 1247

new wells were added per year during this mcricod., The density
of wells wes 42.88 per thowsand hectares in 1450-57 and increased
to 56,76 per thousand eetares in 1970-71,

About 14,27 per cent welles were not in use in 19%6.%7,
ie facility cf lcame for repairs to old welle Lalpsd reduction
in the nubor of wells not in use, Dy 197G.71 tilxe preportion
of wells not in wse declined to 1,73 per cont,

The nusber of wells with mechanised 11i% in Almednagar
district was §933 ( 1.€.44 21,59 per cent of the wells ) in
1956-57. Thrre has becn a rapid increase in the mechanisation
of wella. About 12000 wells were fitted with mecherdped 1ifte
during the period froe 1956-57 to 1970.71, Uil engines have
been the malnstay for the weehanisation of wlis in the early
reriod. There were onlylZl electric pumps an againet 9812 ofld
sagines, idcause of intersification of electrifieation progra.
uwe in the district, nearly 8900 wells werc fitied with electric
pumps upto 1970-71.

L8 Crop Fettern ¢

uvistribution of area under different crops in the

district for the years 1956-57 and 1970-71 & wresented in
Inble k.9,
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Table 4.9 t Area Under Different Crops in Almednagar Distyict
in 1956-57 and 197071  (,1eq {n thouwsand bectares -

: m ¢ im : % change
Crop 1 Arer P:.;gan? hrea :P%n' : dgrj‘njﬁdtm

Paddy 8.h2 006"' 7 67 0,58 - 8,91

.heat k’? ¢9" 3.,63 “"9.% 3-71 2-3"
Jowar S6h.g7 42,83 507.92 3842 10,10
Bajra 30,83 23,11 370,69 28,04 2,61
Cther ceyeals 15,60 1.18  12.% 0.97 -17 .69
Total ¢tyeanls 9“"1 76 7339 oh8,18 71.72 0.68
Gram Zo?“‘ 2.10 20,18 1. 53 «17 925
Horee grem 2,90 3,25 N.63 2,30 -16,17
Tur B, 1 1.39 22,07 19& 20.9"
Othey pulses k3,3 3,32 WM 3.51 5.96
Total pulses 132,76 10,06 120,30 Ded 3 -9.38
Total ceyeals £ pulses 1074,52 81,45 1068.48 50,82 ~0,56
v U arcans 28,70 2,17 51.75 3.02 80,11
Condiments and 8‘91@8 1.97 0.15 3. 59 0.27 82,23
Frults and vegctables 8,00 0,61 9.15 0,69 14,38
Total food crops 1113.19 94,38 1132,97 85.70 1.78
Groundmib 5‘103’ 3.13 23.09 1075 0‘0’4‘.15
Safflower 53.9’ k., 09 56-75 14'029 5."0'1
Other clilseeds 8,22 0,62 5e75 Oul3 -30,05
Total ollseeds 103,40 7.8+ B5.59 6w 17,22
Cotton 3°o% 2,28 31.@. 2.”‘ 3-16
lobaeco 0.6% 0.05 0,26 C.02 =59 47
tiise, non-food crops 71.92 5M45 72,26 5.7 0,47

Total non-food crops 206,09 15,62 189,12 1W,30 -8,21

Cross cropped area  1319,21 100,00 1322,00 100,00 0,22

Soures : Season and Crop Reports for the yoars 1956-57 amd
1970-71.
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Areund 81 per cent of the total ares sown wvas wder food-
graing in both the years. Ihe area under cercals remained almost
the same during the period., Although there has been reduction
in the ayea under Jowar, paddy and other cercals, the area undsr
vheat and bajre has shown inerease duying tihc period, Jowar and
bajra are the important foodgrain cyops in th district and
torether they shared a little over €6 par cunt of the total 2own
area. The proportion of area under pulses ubich was 10 per cent
in the total Sown arce declined to 9 per ccnt during the period.

Theye has boen a continuous ineyeaste in the area under
sugarcane, condimsnts and spices, fruits and vepgetables, cotton
and saffiower in the district during the pericd. This shows
developuent of commercial owtlook among the faming commwmity,
The area undeyr sugaroane cultivation has increased from 28,70
thousand hecteres to 51,75 thousand hectares i.z,, alwost by
80 per gent during the period. 7The increasc in the srea under
sugarosne over the period has been mainly under the impulse of
extension of well irrigation and reallocation of canal irrige-
tion o sugareane crop in response of seiliny um of co-operative
sugar-factories in the distriet. Vhile sugarecone cultivatien
is being extended, there has been some decline in other crops
grown under irrigated conditions,

Groundnut s one of the lmportant oack crops in the
district. 1w propoxtion of arca under groundnut in the total
sown ares has however, declined from 3,13 per cent to 1,75 per
gcnt over the period under consideration,
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.9 Productivity and Production of Importent Crops

it would be now appropriate to examine the juwpact of the
developmentel efforts on the peyformance of agriculture in the
district. Development in sgricultural activity will have to be
reflected in the impruvement in sgriculturel productivity. The
only quantitative indicator of agricuwltural productivity about
vhich inforsation is available is the yisld per hectare. The
pexr hectare yields of sowe of the lmportant craps are presented
in fable 4,10 for the years 1956-57 and 147071,
Table 4,10 1 Average Yield Per BHectare of Importent Crops in

shmednagar Ulstrict An 195657 und 197071
{ Xilagrern por heetare)

Crop 1956-57 177771 | change
o
e
Paddy 662 775 17.07
. heat 425 pzeal 22,59
Jowar 366 L35 18,86
Bajra 20 339 61.143
Cram 35% 312 -11.86
Tur 551 Ly 18,51
{ ugareane {(gur) 9928 7898 ~20.45
Sotton (lint, 61 153 150.82
Croundmt 669 558  -19.01
Tobaceo né 39% 25,00

gz

Houroe t Jcuson and Cyop Feports for the prars 1956.57 and
1970-71,
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There has been significant improvement in the yleld per
bhectare of bejra during the period. The yicld incyreased from
2,10 quintals per hectare to 3.39 quintals per hectare, almost
by 61 per ecnt. The major factor respomsiblc for this isprove-
ment was the spread of lnproved seeds of bajm.

The mer hectare yilelds of paddy. wheat and jowar also
showed improviments during the period., The inerense in per
hectare yiclds was fromw 6,62 quintals to 7,75 cuintals in case
of paddy, frem 4.2% quintals to 5,21 quintals in wvheat ard from
3,66 gquintsls to 4.35 quintals in jowar, Tihe improvement in
yields of these crops during the period way be attributed to the
introduction of improved varieties and agroncrie practices,

The performance cf gram, tur, sugarcint and groundnut
has been observed to be disappointing ee tls pér hectare ylelds
of these crops have declined considerably during the werdod.
Cigndficant improvemsnt in the yields of coilon and Lobmcoo i8
noted during the period,

Tatle b,11 presents total production of major crops in
the district in the ysers 1956.57 and 1970-71,

The total foodgrain production has increased frow 2.7%
lakh tonnes to 2,95 lakh tonnes i.e., by 7,17 per cent during
the period. The major contribution to inercacc in tke total
foodgrain production wes from the increase inthe production of
vheat, bajre, horse grap and some vinor cercals like maize ,
™gl, ete, The decline in the produetion of Jowar, grem and
some minor pulses bas been noticed during tix period.
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Table &,11 : Production of Major Creps in Ahmednagay Distriet

in 1956-57 and 1970.71
(in hwndred tonnes’

Grep 1956-57 1970-71 gu ?i:,f‘?h'
period
Paddy 62,01 62,18 - 0,37
» heat 28,00 27,12 15,76
Jowar 2,21 138,82 «5.90
De jra 671,09  9%8.58 2,8
Cther cereals W, O 63,91 3%.86
Total cereals aho0,79 2700.61 20,64
Gram 125.27 65.8% ~5,03
Horse grem 33.58 40.5% 20,76
Tur 96.97 7.2 0.25
Other pulses 56,0 W7.71 -1 48
Total pulses 11,86 &y 32 -20,06
Total foodgmeins 2752.62 2949.93 7.17
Sugareare (gur) 26669  W135.87 55.19
Cotten (lint) 30.8 132,87 330,19
Growdut 270,58 150,10 - 53
Safflowey 22,00 3:.83 76,50
Other ollseeds 8.0 13.93 h8,20
Tobacco 2.80 2,63 ~6,07

——_

{ource 3 Scasen and Crop Reportz for the years 19%6.57

and 1570-71,
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Among the cash erops, there has been simificoant inorease
in the production of sugareane, cotton and safflewer. The pro-
duction of greundnut has declined cornsideradly during the peried.

¥,10 Agricultural Implepents and Machiperico

Agricultural implements and machirerics forwm one of the
contributing factors towards development of syricuiture in the
district, Figures presented in Iable L,12 zive an idea about
the progres: made by the cultivators in acquizitiion of agricul-
tural loplesents and wachineries during the wrlod under consi-
deration,

Table 4,12 s Agriculturel Implesents and hachineries in
~heednagar District in 1956-57 and 107091

el

Twpleme nts/wachineries 1556-57 1o7.=71 ;;;e g:g;?he
wooden ploughs 26223 2567 6.65
Iren ploughs h352% W5aey 7.68
Bulloek carts 59697 67334 12.79
041 engines 9812 13205 .58
ilectrie motors F- a7 7167.77
Tractore 191 Zo2  162.83
L ugareans crushers 1692 1100 -3

e -

-ource § Office of the Listriet Inspector »f land Hecords,
Almednagar District.
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Therc has bdecn significent dewelopment in mechaniea-
tion of wells during the peried. Ihe nuber of tractors
also increszsed from 191 to 502 during this period. During
the period under reference.the number of traditional imple-
ments like wooden ploughs, iron ploughs and Mliock earts
hes shown irncrense by about 7 to 13 per eeni, The masber
of sugarcare cyushers has,however, declindd from 16952 to
1160 during the period. The decline in the mumber of
sugareane crushers may be mainly on account of inecreasing
tendeney smong the sugarcane growers to divert cugareamns to
sugar factoriss rathor than crushing the swe for production
of gur ( i.¢., jaggary ).

4,11 Agricuwitural Prices 3

O of the fectors adjudged to be of cruelsl irportance
for efficicat farming 1s the prices obtained by the cultivatoms
for agricultursl produce, During the peried undcy considers.
tion, the prices of almost all the agriculturyl conmodities
have shown an iacressing trend, Table 4,13 »yecents average
annusl prices of important agricultural cormoditiss in the
years 1956-57 and 1970-71,

“he prices of cereals like Jownr, bajra and wheat have
nearly doubled curing the pericd. In case af [roundmut the
increase in price was by about 139 per cent, while the prices
of gram, tur, sufflower and gur have incresscd by 202 per gent



102

to 207 per cent during the same period, It may be noted that
in order to mect the challenges of foodgrain shortages and curb
the prices of foodgrains, government had adoptoed policiss like
moropoly procurement, statutory rationing snd zonal yestrictions
on movement of foodgrains, especially, Jowar, paddy, bajre and
vheat. i3 a result, prieces of these commdities increased at a
slow rate, There were no restrictions of an: kind on the prices
of other commodities.

Table ,13 1 Average Amnual Frices of Important Agricultural

Commodities in 1956-57 and 197071
(in rupe & mer gquintal)

Agricultural Commodities 165657  1670=71 [ increase

during the
e
Jowar e, 6 95,84 103.58
Bajre Yh, 92 B85.47 90,27
wheat £1.26 102,20 99.38
Gram 30,10 110,% 266,68
Tur 35.&7 AL W0 227.19
sSafflover 3.93 1147 201 .8%
Grounamit 58.97 140,65 138.52

Gur 39.43  l23.32 25.15

Tourge : [csson and Crop Reports for the vears 1956.57
and 1970.71.

In the early stages of development of agricaalture,
labour forue the mejor item of Gost of productior of crops.
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Table 4,1% gives an idea about the wages of 114 labourers

and the other workers prevailing in the yesrs 1956-%57 and
197071,

Table 4,1% 1 Aversge Dally Wages of Field Labourers and
Other Vorkers in Alrednagar Distriet 4n
1956-57 and 1970-71.

. { in rupcer |
Item 19%6-57 - 1970-71 5 increase
during the
period
Fleld labourers :
Men 1.13 2,k0 200,89
Women 0.72 Rel5 226,39
Children 0.72 1,55 115.28
Herdsmen :
ken 1,07 3615 194,39
Lomen 0. 56 2405 266.07
Children R 1e25 193.48
{thers 3
Blackordith 2.7% 750 172.73
Carpentay 2.87 7.85 173.52
Cobbler 2,59 .80 162.5%
Bullock palr 2.%8 8,20 175.17
—

Lrich.
wouree 1 Collectorate, Ammednager D18
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Theye has been considerable increase of about 226 per
cent to 266 per cent in the weges of the woten labowrers
during the period, The wages of men labourcr:s have nearly
trebled during the pertod, while that of child labour by
119 per cent, The wagee of other workers like Liamcismith,
carpenter and cobbler have increased by 163 oy o to
17% per cent, respectively. The increase in the wages of
bilock palr was by a little over 175 per cent during the
périod under consideration.






STRICTURE OF THE SAMPIE FARIMS



Chapter 5

o )

STRUCTURE OF S8AMPIE FARMG

In the process of modernization of agr.culture, the
improvement in production efficicncy at the foym level 1s
largely dependent, among other factors, on Lix changes in the
farm structure and organigational ability of the fareers,
uring the preriod under consideration, verious agricuitural
developmert programuwes were formmulated and ivpiepented in the
aistrict. The waripws irstitutions catering to the reeds of
the agriculturists also trame formed their activities paking
ther more production-orienmted. Improvements in mayketing
systom, changes in prieces, availabllity of crcdit, technologlcal
advancement, land yrefom measures, ¢te,, ousht to have exposed
the agriculturists in the distriet to various advancements
forcing them to change their value systers and adopt modern
nethods of sgriculiture,

Ag a nrelude to the madn amalysis conce rning deployment
and use of famm resourees, their productivitics and techmologieal
change, some important aspects of the styructure of farms and
thelir organization in the distriet at two points of time vay be
briefly examined in this chapter. The aspécis canmdred in the
discussion that follows relate to siss of holdings, farw
family sige, irrigation facilities, lend use pattern, capital
investment and crop pattemn at two polnts of time.
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5.1  Ares Operated and Sise of Fayms @

i

The distribution of sample farps agcording to different
size groups is presemted in Table 5,1 for the yoars 1956-57
and 1970-71.

There were 80 sawple farme in the esrlier period and 132
fayms in the latter year., Out of the 80 smmplc fayws in the
former year there were 27 farms in the ssall sige grouwp, 27 in
the wediw sige group and 26 in tbe large <igc group, wheress in
the latter year each of the thrve sige-groups bed equal nmumber
of farvs i.e,, W+ in eanch size group. The distribution of ares
smonget the different size groups roveals thot thepye was grester
concentration of area in the higher sige groups. The small sipe
group operated a little ower 10 per cent ares wheress thd sediwm
Bize group operated a little over 27 per ecnt. The coneendration
of area in the large sise group was a little ower 62 por cent.
The trend in the distridution of culitivebls arcs amongst the
different size group® was observed to be in accordanee with the
distribution of opsrated area in the yespective sige groum
during both the years.

It cay be noted that during the period under considera-
tion, variows land refore weasures like tenancy legislation,
dand esiling act and comsolidation of holdings act were in
operation. However, there has besn herdly sny affect on the
distribution of ayea amongst the diffeyent cize groups,

5.2 Temurial Situations
Although the distribution of area swongzt the different




Table 9.1 1 _igtridution of Sample Farms by ‘ige Groups in 1956-%7 and 1070=71

——— s

Farticulars $ 195657 s : 197 071 3

"1z Groum Total 1z Grouws ot
1 Jmall 3 Medimm ¢ large ¢ t Spall :ledlen @ large
Eumber of 7 /4 26 80 Ly il iy 132
boldings (33.95)  (33.75) (32.50) (100.00) (33.33) (33.33) (33.33° (300.00)

Total operated  75.33 202,77 459,06 73736 113,52  3@.W0 0 693, 1108.36
area (18Ctare® (10,220 (27.51) (62.27) (100.00) (10,24} (27,19} (62.57) (100.00) g

lotal cultivable 72.63 187.38 410.80 €70.81 108.24  285.12  629.6% 1023.00
area(bectares’ (14 g4y (27,93)  (61.2%) (100.00) (10.98) (27.87) (61.55) (100,00)

Average sipe 2.79 751 17.66 G2l 2,75 T 23 17.48 9.1%
cf holding
‘hectares )

- —

(I'igures in parentheses are thc percentages to the totsl).



o8

aige groups remained almost the same during the poriod under
cots ideration, there was sigrificant effect on the cwrership
of lond, Table 5,2 gives information regarding the extent of
aren owned, lsased-out snd lsssed-in during the years 19%6-57
and 1970-71.

It will be seen frow the deata that in the yesr 19%6.57,
the proportion of ownsd ares in the total orerated area was
78,1% per cont at the overall lewel, The nroportions of owied
ayea in the total operated area.hovever, declincd frem 9,98
per cent to 72,72 per eont over the siee groups, indiceting
thereby relatively hMgher concentration of lcesed-in syea in
the higher sige groups. It is obvipous that Locause of the
better financial and social positien and catnand over rescources,
the farpers belonging to higher sise groups appear to bave
suecceeded in enlarging the operated area through leasing-in
practices., There were also a fowv cases whercin seme of the
saxple fares bhad leased-out a part of owned land, The propor-
tion of ovned lund lsased-out was, however, higber i,e,, 5.02
per cent in the small size growp, In case of the medium and
large sige groups the preportion of owned land leased.out vas
almost neglizible,

The ploture was distinetly diffeyent in the 1070.71
sarple farss, There waz not a zingle ease of leassed.out or
leassed-in arca and the entire area operated-hy the smmple farss
was ovied, This trewendous change in the tenurial situwation in
the two samples may be attridbuted teo the effcetive implementation



Table 5.2 3 ixtent of Area Owned, leased-Out s leased-In of Semple Farms in 19%-57 amd 1970-71

{Hectares"
1 (e
Particulars 3 956 57 1 Zotal 1 1970-71 ! Total
Size Groups o Eive Groups
: Swall : Mediwm : Large ) t Seml]l s Hediluwm @ Large 1
Area owmed 71.5% 170,64 233.0% 6.03  113.52 0 6930 1108.36
(9%,98) (8W,15) (72,72) (78.1%) (100.00) (100,00} (100.00) (100.00)
Area leased-out 3.78 .08 1.56 6,42 - - - -
(5.02) (0.53) (Ou ¢} (0.87 )
Area lessed.in 7.56 33.224 126,78 187.55 - - - -
(10.08) (16.38) {27.62) (22.73}
Net ayea 3.78 32.13 125,22 161.13 - - - -
leased-1n 6§.02)  (15.85) (27.28) (21.86)
Total operatcd 75,33 202,77 50,06 7%.16 113.52 300D 693k 1108.36
aros {100,00)  (100,00) 10-.0C) (10C.00) (100,00) (1T .07} (300,00) (100.00)

4 ——

(Figures in poyentheses aye the percentages to the total operated area).
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of tenancy abolition act in the state with c¢ffect from 1419097
a8 o result of which the tenanks of the iand beempe ovmeys and

thereafter land ownwrs yefrained from the lund lsasingeout
practices.

5.3 land Use Pattem

The land use patiterns prevalling on forms in different
eige-groups during the years 1956-57 and 137071 are presented
in Teble 5,3,

It is clear frox the table that the land use pattems
rersined almost the sawe during both the years, At the overall
level, there has been a slight change in the jand use pattern
wvherein the proportions of fallow ares and currcnt fallow area
in the total operated area have declinsd by ie5s than one per
cent. The size groupwise land.usc patterns weIw practically
the ssme in both the years. On the vhols tix preportions of

tﬂmmmmammmwwmamtmw

. pige in
operated ares inerensed vith the inoyeass in holding



Table 5,3 : Awerage Land Upe Pattern on Sample Farws in 1956.57 and 1c570-71

{(Bectares )
m;artimlars ! 19%56-57 H t 1970-71 :
Slee CGroups Overall size Croups Overall
t Cmel}l : Mediwm 3 large t Small : YMeddw : large 3
Total epeyatcd 2,79 7.51 17.66 ¢33 2.75 723 17,48 9.15
area {100.00) (100.,00) (100,00} (106,00) (100.00; (107.,00) (107%.00) (100,00)
Total fallow 0.10 0.57 1.86 0.83 0.17 0.38 1.7% 0.76
area (3.58)  (7.59)  (10.53) (9.01)  (6.18)  {5.26) (9.9%) (8.31)
Total cultiveted 2,69 6. 15.80 8,38 2.58 (e85 15.7% 8.39
area (96,12, (9241 (89.47)  (90.99) (93.82) (7% (90.08) (91.69)
Anmuasl current 0.1“" 9;&’2 1:53 5079 0,12 303? 1-"“5 9-65
fed dow (5.02)  (5.59)  (8.95)  (7.60)  (4.36)  {(5.J1) (8.30)  (7.10)
Fet cropped 2.5% é.52 e, 22 7468 246 E.48 .29 77
arca (53.40) (86,82) (80.52) (83.39)  (89.46 (59.63) (B1.75) (8h.59)

(Figures in parentheses aye the percentages to the total operatcd syea),

E
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As yegards the anmusl current fallow land, it may be said that
lov fertUity of soll and insufficient and untimely rainfall
uwsugally impose a constraint on bringing this land under culti-
vation., Uenerally.thesc lands are situated cither on the slopes
or at the fool of hills and aye rocky and shallow,

5-‘* Im?,ﬂ.oﬁ $

Inforvation regarding extent of irrigation on the sample
farms is presented in Talle 5.4 for the years 1956-9/ and
1970-71.

Avallability of irrigation is the major corstraint with
regard to modermization of agricwiture, There was however, an
fzprovement in the extent of irrigation on the fayms, At the
overall level, the proportion of met area Lfrripated in the net
cropped area incressed from 15.89 per cent to 28,29 per cent,
vhile the ircrease in the proportion of grees area irrigated in
groBs croppod area war from 17.86 per cemt to 32,26 per cent
during the period. The supply of canal irrigation remaliming
the samm, the reason to be adifuced for suech vhenonensl inereasée
in the extent of irrigstion may be found in the participation
of farseys in the well sinking, well repair and well energise-
tion progrmmes sponsored in the district vith the help of
necesiary finance through the land Development Dank, There has
been, however, differential ircresse in the extent of irrigation
between the sige groups, 1In 1956-57, the fare belonging teo
spall sige-growp were relatively better endowed In termmz of
extent of irrigation. The proportion of irrigated ares in the



Tab-le S @ . xtent of Irrigation and Intensity of Crepping on Sazpple Farms in 1956-57 and

1970-71 {Bectares)
pParticulars ; 195697 ' s imom ,
Slze Croups Overall - Tzt Groups Overall
t feall ¢ hedlum 3 Large 3 + Small 3 ledium : large
Ket clﬁppﬂd aren 2-55 6.% 1“!& ?a& 2.“‘6 6,39.3 1“"29 70?1}'
Fet avea ir:igated 0,70 1.08 1,90 1.22 0,69 2,32 3.56 2,19
Peyoen of et N5 16,56 13.3% 16,80 28,05 35.80 X091 28,29
area irrigatod to
net cropved area
Gross cropped ares 2.7 7.02 15,23 8,23 .15 7465 15,33 8,71
Gross ares irrigated 0.81 1.28 2.37 1.7 0,96 3.07 L | 2.8
Pereen of gross 29,89 18,23 15.% 17.86 308 k0,13 2B.77 32.26
area gated %o
gro8s cropped area
Intensity of cropping 106,27 107.67 107.3C 107.16 12,06 118,06 107.28 112,53
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cropped ares showed m tendency to decresse as the faym sipe
increased, In 1970-71 however, the extent of irrigation has
repained almost the same in the small sige.group, while it has
nearly doubled in the medium and large size grotipe, The
differential capacity of farmers to self-finance and debt.
finance the well-sinking snd snergisation projects and possible
scale scononies of these projects on larger farxws way be looked
into as the ressons for differences in inoyeasc in the extent of
irrigation smong the sige groups during the: period.

5¢5 Family Sige and Fars Family labour :

Takle 5.5 gives the sige of fww famlly in relation to
sige of farm in both the yeays, JFurther break-up of the family
wembes into earmeye and dependents is giwen in Appendix VI,
vhereas the picture yegarding svallability of femily woriere
and anmual farm servants for work en the furw 1= presented in
Appendix VI1,

It is evident from the talles that the farn fawdly sise
inersased an the fare sige increased in hoth the yesys, At the
oversll level, the size of the famm fumily in the year 1970.71
gxceeded the farym famlly size in 1956-57 oxlly by 0,69 pereons,
it was furtler revealed that the pattern of composition of the
fars families in diffeyent sige groups remained the same in
both the years with alight variation, in that the proportien
of women in the family increased while that of childyen
declined during the period.



Table 5.9 : Composition of Average Fare Family in 1956-57 and 157071

W A e o

Family ¥ 1956-57 H s 10 L t
e T Overall -- e Croups Overall
: Small : Mediws : Large H ! Small ¢ ledium 1 lawge ¢

(27.,83) (2B.76) (27.36) (27.86) (2729, (20,09 (28.41) (7.32)

Women 1.63 1,63 2.7 1.8% 1.91 2.30 2.5% 2.2%
(27.17) (26,337 (24,07} (25.62) (28,85) (28.01L) (28,98) (28B.59)

Children  2.70 2,78 b, 58 3.3 2,89 3.77 3.75 3.7
{(55,00) (Me91) (48,57 (46,52) (3,66) (5,927 (82,61) {h,09)

Total 6;% 6’19 9-"’3 7 «18 6.62 Bedd 8.80 7o 87
(100,07) (100,002 (100,00) {100,00) (109,00) (L0 .0:) (100,00) (100,00)

(Figures in parentheses aye the percentages to total).

(444
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Ap regards the break.up of the femily membere into
earmeTs snd dependents, it was observed that at the cverall
level, the muber of earners in the fanily incyeased while
that of dependents degreased during the perisd, The number
of sarnere in the farm family showed an inexeasing tyend over
the sige groups in both the years. The mmher of fawily workers
engaged in fearw vork slso incressed over the sige groups, It is,
bowever, evident that the aveilabllity of femily workers for
farm vork was relatively higher in the latter year in all the
sige groups,

The relative strength of the vorimrys, incinsive of family
pepbers and anmal fars servants, avallable for fam: vork is
presentod in Teble 5.6, For purposes of standardization, all
the figures are given as sdwlt male equivalents'.

Table 5.6 Mm Availability of Famx Family bosuers and

Farz Seyvants enm & Parus B sed a8
Adult m quvmu in 1996-57 and 197071

sige 1570-71
Groups m% mi‘fo squivaieits of AGUIt rals eqUiVelents of
uh: Totad — Fami Ty himael 1 Totel
wrkwr# workess faym
umb servants

toall 2413 Q. 2e22 2:22 .07 2,29
(95:95) (hg) (100,00) (93.9’) (3.06) €109.00)
lediwm 2 0 2450 2.

(96'82‘%) (9:%3) {130.%0) (93-13‘ (6.&) (1 .GO}

L
are (a’?.‘a?) (12.73) (mg:m) (7’8;3?) (21.23) (%OQ.OG)

Tovermll | 2,41 0.25  2.66 ] O 3,13
530%0) (023 (15060) (BE Ry (Mnice) (355200)

(Figwes in parentheses are the peroentages to the total),

1. One and a half sdudt fewele and two children respeetively,
have been reckoned as equivalent to one pdult wale.
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It is clear from the table that there was a tendency for
the strongth of wvork foree avallable for farm worit to inerease
with the inerease in the sige of fam: in both the years, At the
st time it is evident that although the strength of workers,
both of family membeys and annual fars servants, showed s tendeney
to ineresst a8 farw size increases, the proportion of family
menbers contributing te fam work tended t¢ decline over the sise
groups, The figuves further reveal that the strength of the
vorkere avallable for fure work was gelstively higher in the latter
year in all the sise groups.

In order to get & clear ides about the changes inthe land.
man relationships, Table 5.7 gives the average owltivated area per
hesd of fapily wmember, family fare worker and dotal farm worker in
all the sige groups in beth the yeams,

Table 5.7 ¢ Average Cultivated Ayea Per Head of Family Members,
Fapily vorwers and Total Workers in 1956-57 and

1970-71 (Hectares per head’
T WA,
Particulare L Size am 2;;“1‘“ sige —éﬁ 0::{..
: Sma~: Hedi-: s s L ﬂ%di-t& !
1 w  ge 1w ge

Cultivated area 005 1,12 1,68 1.17 0,32 0,83 1.79 1.07
r mad of
11y meuter

Cultiveted area 1,26 3,06 5,62 3.8 1,16 2.50 5,11 3.12
per head of

adlt sale equi-

valent of femdly

worke rs

Cultivated axes 1,20 2,78 1,90 3,15 1.13 2.35 .01 2.68
per head of adult
pale equivelert of
totsl workers
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Although it is obviow that availability of cultivated
area per hsad of family worker a5 well as form vorker incyeased
with the incresse in the sise of the farm, there has been a
decline in the svailability of cultivated aven per mad of
fopily sember and per fare worker during the perded.

5.6 Investwent on Fayws 1

In ordey to exavine the changes in patierns of farm
investment in different size groups during the period, the
investment in fixed assets on the famws, per fay: and per
cultivated hectare, aye shown in Tebles 5.8 and 5.9, 1espe-
ctively., The fiaed assets on farss include itens like land,
well, farm structures, implexents, machinery and livestock,

It i3 evident fyox the figuyes given in both the tables
that the investament in farmw assets in the ysar 197071 is almost
five to eight times higher than that in the year 1956-%7, This
phenomenal inceresse in the quantum of investcent may be attri.
buted partly to added ecapital fommation that night have taken
Place through pew investments and partly to the rise in the
prices of certain capital assets during the period. The former
reason is true in case of the caplital asseti 1ike wells, farm
structures, implements, zachinery, ete,, vhereas the latter
reasen 15 more appropriate in case of the land, As noted
earlier, there has been no inorease in the sipe of the fam
during the period. Howewver, at the overall lowel, wvalue of
land has ineressed by a 1ittlie over eight times, 4is a matter
of fact, land i2 by and large, the coetlisst iten, secounting
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for nearly 69 to BO per cent of the total investment on the
fuorms, and the effect of change in its price necessarily
infiwences the aggregate eapital investment on the farmms., If
land 13 left out of oconsideration, then the ocostly ssset-items
on the fars as a whole are well and livestock in 1956-57 and
vell, farm structurss, livestock and machirery in 1970-71. The
picture decopes more glear when the value of fixed assets iy
cons idered on per cultivated hectare dasis.

Asong the silgze-groups.the value of &ll the capltal
assets showed a tendency to increase a8 the farm Sige increased
in both the years. However, looking to the figures given in
Table 5,9, it is seen that the per cultivataed hectare walue of
different capltal assets is relatively Mgh in the small size
group and declined a3 the farw sise increascd, The very fact
that the pexr oultlivated hectare velue of land is higher in
spalley size.groups indicates that these farms possessed land
vwith high fertile sofls, GSimilarly, because of indivisiddlity
of capitsl acseets and spaller sige of bolding the per cultivated
hectare value of different capital essets, other than land, is
relatively high in case of the smaller sige.groupz.

9+7  Animel Dpaught Power ¢

The main source of draught power, resulred for perforwming
different farz operations, wes Pullock lsbour in both the years,
The inforwetion in respect of average mmber of Dillock pairs
own&d by sample fams is given in Table 5,10,
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During the peried of fourteaen years there has been
decrease Iln the average mmber of dDuwlleck palre in al) the
oige groups of farms, As s result of thiz, there has been
increase in the per Duwllock palr cultivated arez, net sown
area and groas creppsd area during the period on all the fars.

5.8  Cropping Pattem

Factors like fertility of soil, availability of irriga-
tion, rescurce endowvsent of the farm, decision-making ability
of the cultivator under the situations of changing prioe
structure, relative prices of owtput of diffeyent erops,
rainfall and other agro-economic factors together influence
the cropping pattern on farms te a greater extent. Changes
in any of these factors have got a direct Mwaring on the
cropping pattern, It 1s evident frew the dlscussion attempted
o far, that some of these facters were subjected to change,
although the degree of change varisd ocensidcrahly, vhile other
factors remained unchanged during the period. The changss in
cropping patiern, a5 a wvhale, are therefore, obwious, In vievw
of this the cropping pattemns prevalling on farms in different
8igs-groups at two polints of time are presented in Tabls 5.11.
The break-wp of area wmdar each erop into irrigated and
wmirrigated areas 1s shown in Appendix VIII and IX for the
yoars 1956.57 and 1970-71, respectively. Iurther the propor-
tion of ares irrigated to total area under each orop and the
percentage slmres of ares irrigated wndsr each erop in the
gross irrigated area are set out in Talbls 5,12,
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Table 5,32 reveals that the share of foodgrain creps in
the gross cropped area, onh the vhole, remaired slmest unchanged
at a little over 87 per cent during the period. 7The pleture
vas quite different betweon the sise groups. I1In case of the
sxall and large sisge groups the proportion of ayea under food-
grain creps in the gross cropped area increased frem 87,08 to
87.95 per cent and from 86.75 to 89,82 per cent, respectively.
The proportion of ares under foodgrain orops to groés cropped
area, bowever, declined from 88,61 per eent to 81.83 per cent
in eaze¢ of the nxedium sime group. As noted carlier, the
extension in area irrigated vas almost meglisible on smller
farmups and theyefore there has bdeen no inereasc in the area
under non-food and cash erops during the periscd, Cn the contrary,
in order to meet the need for food, there has been substitution
of staple food crops for wmiscellansows non-food crops, particu.
larly fodder crop, to sowe extent in case of the small sise-
group., Jimilarly, becaust of inerease in the prices of food-
grains, extent of sssured irrigation sexaining the asme, there
has been substitution of foodgrain crops for fodder and other
non-food ¢rops grown under rainfed conditions on larger farwms,
in case of the medium sise.greup, however, dm to assured
irrigation recource endowment, substitutien of cash crops like
sugarcane and cotten for foodgrein crops has taken place,

looking to the sres shares of individunl crops it is
seen that jowar iz the mest important crop grovn in rabd season.
At the oversll level, the ares undar jowar increased frem 42 to



Table 5,12 : [ roportion of Area Irrigated in Total Area Under Variome Crops on Sawple Fayms in

1956-57 and 1970-71

(Pereentages @
_) : 157671 ;

Crop "m Grougd Overall Zige Groups oversil
. : Mediuer Large : s t ledium :Large :
Jowar 3+ 14,55 4,75 16,76 29.85 25. 33 -15

(W6.92) {(37.50) (37.97) (39.Z6} (41.67) (38.‘?&) (M8.07 (‘t-3.
Bajra 1. 1.2 1.61 12,63 13.16 15.7‘*

(3.733 (L%‘ (2.96) (2.73) (12.50) fﬁ.n) (18:21J (11.03)
wheat 69.23 78.13 Wy Lk .38 65.00 7. 60.00 68.00

(11,12) (19,53 (10.13) (2.933 (13.%%) m.?.%», (12.2%) (12,10)
Gm -.)*.29 20. 2 ‘m EB.W 5’01-00 aoa

?1.233 ?6.%?.« (s, gi (4476) {2.08) (1.,30" (1.36) (1.2?2)
Other cereals - 10. 7. 1%, 16;& 17.28 17.02
amd pulses g.gg‘ %; (3.40) (z.g;?» (1.95 (3.17) (2.85"
Total cereals 21.61 kL9 | 10.8 11.56 25.32 &.79 2,04 26,28
and pulses (62.97) (68, (60. (63.28) (73.98 ‘Oh.B82) (75.06) (71.17)
Frupts and 100,00 100,00 100,00 100,00 77.78 gk oy 81.82 82.71
vegetables (13.58) 7.03} (7.17} (8.16" (7.29) {5.53) (2.04) {.27)

Sugarcane 100, 00 100,00 100,00  100.00 100.00 100,00 100,00 100,00

(6.1-7) (706"} (9.28} (B.J-é} (6.25) il?.ﬂ) (13’38} (13.&)
Groundnut - - - 60.00 15.18 2,00 az
(3.12) {1,30) (l.ﬁ) (l. )

Lotton 75,00 62.50 21,.9% .00 71 68,00 86.11 78.26
(3.70} (7.8 (3.80) ?2.76) (5. {Sa5) (7.03) (6.2
Other ¢ 8,62 -/ 41 e L0, 00 . 80. 20,00 47,06
Tops (13.58) ?3.333 (15.41) (15, %.ﬁ) (6.%) (1.13) (2.85)
“Total 29,89 1B.23 1508 17.86 30,48 40,13 B,77.  32.26
(100,00) (100.00) (100,00) (100,00) (100.00) (10 .os) (100,00) (100,00)

(Iigures in parentleses indicate the percentage shares of irrigated area under each crop in the
gro8s irrigated area:.
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S2 per cont of the gross cropped area during the peried, There
has alsc been an increasze in the percentage area sShare of
snotler rabi erep i.¢., visat frec 3,89 t¢ 5.74% per cent during
the period. The incresee in eyes under Jowmr snd wheat has
beon posslhle partly because of subetitwtion of jowar and wheat
for grex and other miscellaneous non-food erops grown in rabi
reason, partly dus to reduction in the area wnder bajra which
wvas lept fallow in kharlf season and cultivated in rabl reason,
and partly, due te dewble cropping, wherein culiivation of wheat
after cotton was possihle to soms extent,

Ihe other important foodgrain crop enterprise is bajrs,
vhich ocoupied 30 per cent of the gross cropped area in 195657
at the overall level, The crop, however, suffered dus to downy
mildew and ergot disease in sulweguent ysare, Its share in
groas cropyed aren was reduced to 22,62 per cent duping the
perdod, Sizilar set back bas been cbserwed in case of pulse
erops,

Bugareamne, cotton, groundnut snd fruits and vegetables
are the important cesh c¢rops grown on the sagplc famns, At the
overall level, the proportien of ares under these croph in the
gEross cropped area increased from 6 to nearly 11 per cent during
the perfiod. The increase in ares under cash Crops hes been more
epparent in case of sugarcame as the proportion of erea under
this crop alome increased by 3 per oent,

Botween the sizv-groups, the incressc in area under
fruits and vegetables, sugareane and groundiat has been
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srelatively high in case of the medium size group.

Table 5,12 presents s clear plcture with regard to
allecation of avallsble irrigation ressuree to different crops
grosm on the fares, Different crops were grown under irrigated
a8 well a8 rainfed conditions. The proportions of area irrigated
in the total area under individual crops, howover, varied consi-
derebly from ¢rop to orop in both the yemrc and between tiw
sige-groups, It may be noted thaet the type of irrigation
provided for the crops like Jjowar, bajre, grax, other cereals
and pulses and other miscellaneoue crops like fodder was merely
protective, These crops weye irrigated durdng peried of
protracted drought, This irrigstion, bowewer, not only pretected
the erops but alse, a8 could be seen in next chapter, helpsd in
increasing the output of orops.

From the percentage shares of area lyrigated of individual
crops in the grose irrigated area, it 48 reverlicd that mearly 79
per cent of the grose irrigated area wa2 undcr foodgrain crops
and other miscellaneous crope in the yesar 1956-57. This propor-
tion decreased to 7% per cent during the pericd wnder considera-
tion, indigcating thereby a larger proporiion of gross irrigated
area devoted to cash crops in the latter year, It is also
evident frex the table that the shifte in allocation of irrige-~
tion amorg the crope are wmore presinant in laspe &lge-groups,

5.9 lntemsity of Crepring @

The creation of irrigation fecilitis:s on faws provided
gpportunitiss for mwitiple cropping. NHowever, because of limited
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and scanty irrigation supply, therxe has becn g limitation on
the extent of dowble cropping, The detadls of intensity of

eropping preveiling on the sample farms in the years 1956.57
end 1970«71 have already deen presented in Talle %.hb,

The intensity of cropping on the wholc, incressed from
307,16 per cent to 112,93 per cent during tho period, Between
the sige groups there has been remaykable increasse in the
intensity of cropping in smiller size.groups, The intensity
of eropping, vhich was around 107 per cent in e¢age of the small
and pediu sige groups in 195657 increased toc 128 per cent
and 118 per cent, yespectively in 1970-71, 1In case of the
large sige group, thé intensity of cropping remained almost
unchanged during the peried,
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CHANGES IN HESOURCE EE STRUDIUME, COSTI8 ARD
FETURNS OX FARIE



Chapter 6

CHAN(ES IN FESOWRCE BE STRUCTUHE, COSTE AND
RFTURIE ON FARM

There have been sufficient indications to show that the
nature of Indian sgriculture is undergoing a change in the reeent
years. DBy implication, changing agricuiture peans that at the
moro level a farn is subjected to changes in restouyoe e
structure over a period of time in yespense to technical advance-
ments, price changes, and agricultural infra-structure dsvelop-
uwent 4in the region, The costs and returps of the farmm business
and individual crop saterprises are also influcncsd largely
depending upon the degree of change taking place in the resource
uae structure at the farm level. The purpos. of this chapter is,
therefore, to analysze and better understand tix chanhges in
resourcs use structure, costs and retums o fames in the region
over a period of time, Moreover the framswork for snalyzing
changes in costs and returns et farw level, reswiting freom
structural changes in resource wec, must be delineated be fore
one can exsmint changes in resource productivities and allocation
efficiency in agriculture, Accordingly, an attcent has been made
in this chapter to enalyse in some detail tlr changes in rescurce
use structure, costs and returne both for fam business o a
whole as well a2 for Individual crop enternrises on the selected
farms in each of the three sample categories. It may be remember
€d heye that as mentioned in Chapter 3 the costs end returns of
the base year ( i.e,, 1956-57 ) have been inflated to those of
the year 1970=-71 in order to overcome the effvets of prioe
changes and to drav peaningful comparison.
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6.1 Changes in fResource Use Etructure :

The changes in profitabiliity of fer Waciness can be
deduced fram the changing relatlionship between the costs
incurred in running the business and the retumns asccruing frow
it. In regerd to changes in costs, prices M inlning unchanged,
these mostly stenm from changes in the type of 1cscourees employed,
the mesource-mix and the extent of thelir employment. The
primary foous of this section ia,therefore, on structural
changes in resource use for the erop production bHusiness as a
whols and for individual orop enterprises as well.

6.1,1 Changes in Regource We Structure for the Total Crop
P irss

A8 pontiomed eaxlisr, the farme in th: reglon weye
subjected to the influences of technological advangement and
other external factors, As a resuit, there had been changes
in the crepping pattem and method of cuwltivation of different
crops, This might have led to changes in i rcsourve use
structure depending upon the extent of transinrtation at the
farm level, These changes can be readlly visucliised by
couparing the type of resource.mit employed ot tle sasple farms
at the two poims of time, Accordingly, the utiligation of
different rezources hos been presented in Iable 6.1 on per fam
and per crupped Mectare bezis for the years 19%.-57 and 1670-71
for all the thyee sigc-classes of the sample farms,

The figures given in Table &,) reveal that there have
been structural adjustments in the pattern of resource use on
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the fars, At the overall level, the per crepped hectare use

of hupan labour has incressed by over 30 per cent (i.e., from
45.70 to 59,55 man-days ) during the peried. Thc reason for
more humsn labour use in the latter period was the change in
cropping pattern associated with intensive cultivation practices
adopted on the sample farms, In feect, transioming agriculture
should have caused the substitution of capital for labour.
However, the type of tramsformation that has tai®n place at the
farm level exhibited more or less the low stages of economic
developuent characterised with large supply of labour at low
price, As discussed in Chapter 5, it 1= also true that because
of limited scope for off-farmm employment the work forcoe on the
farms has increased during the period, The cumlative effect of
all these factors was seen in incressed use of human labour on
the sample farws,

The per eropped hectare use of bullock labour, however,
has decressed durxing the period, 4t the owversll level, the per
eropped ectare use of bullock labour decrcas:cd frem 19,10 to
13.93 pair-days (1,e., by 27 per oent) mainly tecause of the
encrgizsation of irrigation wells with oil engines and electric
motors. The emergization of irrigation wells must have relessed
same bulllock labour required for lifting water from wells causing
theredby substitution of pump-szets for bullock labour to some
extent,

As for the use of farm yerd msmuye and fertiliger
resources, it is seen that, at the overall level, the use of
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farm yard manure has deqreased almost by 34+ per eent from 2,39
cart-loads per cropped hectare and that of fertiliser has
increased by twenty-one times during the periods. (The farm yard
manure, now-a-days, has becawe a Scarce ceemiodity end its supply
15 inelastic, and theyefore, farms have to depond more on fam
produwed farm yard manure and purchased fertilisers for obtain-
ing better crop yiclds. \The increased use of fertliser resource
not only indizates substitution of organic mgmure by inorganic
plant nutrients but also the response of the frums to new fam
technology during the latteyr pericd.

As between the famms in different sluc.clasces, the per
farm use of different resources, generally speakling, increased
with the increase in farc sige during both the peried, VWhen
compared on per cropped hectare basis, 1t was observed thet
excepting for fertiliser resource, the use of gli other
resources decreased as the farm size incressed, The per eropped
hectare comsumption of fertilizer was relatively higher on the
fares in the mediun sige-class as compared to the other two
size-classes, It is also true that the structurml changes in
the use of resources in the individual sigc-classes were of the
type observed at the overall level., Eowever, the extent of
change in the use of individual resources varied considerebly
betveen the fares in different sige classes. ibereas, the per
eropped heetare use of Iman labour increascd by 28,93 per eent
and 20,29 per cent and that of bulleck labour decreased by
20,94 per cont and 36,04 per cent on the famet in the small and
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large sigo-classes recpsctively, the use of these respective
resources incressed snd decyemsed by 45.19 per eent and 9,63
per cent on the farws in the medium sige~class during the
period. This ashows that the famus in the mdiuwm slge-class
have tended te become moye labour intensive as compared to
the farmes in the other two sige-classes,

Tahle 6,2 gives a further idea of tix siructursl adjust-
wents in the resource use on the famms, in that it depicts the
proportions of owmed or farm produced and hkired or purchased
recources employed on the farms during both @ time periods,

In both the tire periods family labour was swpplepented with
Mred lsbour vhenever necessary and there was very little change
in the pattem of employment of family and hired labour at the
overall level. The proportion of family huwen labour decreased
by only 2 per cent from 71 per eent while that of owned bulloek
labour yemained almost the same at % per ecnt during the psriod.
There has, however, been 2 wajor shift in the use of fare yard
manure, Bocause of high cost and non-mvailabil ity of manure,

the farms hed to depend solely on farm prodused manure for its
reqitiyement during the latter period.

It s fuyther observed that during both the time periods,
the large farmg tended to product with a hisher nyroportion of
hired human labour and lower propertiors of hired bullock labour
a1nd purchaged farm yasd menurce than did the spadl farms, The
deereasing proportions of owned lmumsn labour on larger sised
farms during both the time periods indicate zoneral preponderance



Table 6,2 : Proportions of Owned or Fars Produced and Eired or Purchased Inpuits iIn Total
Inputs Uscd on Sample Farms im 195657 amd 1970-71

{(Percentages
hesource %mgﬂ : 1956-57 t e t ; 1970-72 ' ove
: Small : Mediwm : large @ s Cmall s Medium : large ¢

Human Cuned A0 81 .84 63.%3 70.92 85.55 76.57 65.48 72.93
labout  ;ireq 25.29 18,16 .57 29,08 1Mz 2343 M52 .07
votal 100.00 100,00 100,00 100,00 103,03 100,00 100,00 100,00
Eullock Owned 92.46 W.H 9340 P29 90,87  91.B3 98,25 P76
lebowr i req 7.5 2,66 6,60 571 9.3 817 175 5.2
Total 100.00 100,00 100,00 100,00 100,06 107,00 100,00 100,00
Seed {vned 90,61 87.37 86.53 87.53 .07  72.32 78.53 76.90
Purchased .39 12,63 131w 1247 17,923 27.68 2147 23.10
sotal 100,00 100,00 10G,00 100,00 10,05 100,00 100,00 100,00

Farm m‘d <8I pmﬁmd 65."1 S'B o@' ‘90‘“‘0 ? 5;7 3 1C .C; 99« 32 100.060 100,00
WEMPE  purchased = .59  41A6  9.60 2427 - 0.68 - -
Totad 100,00 105,00 100,00 100,00 102,0 100,00 100,00 100,00

9t T
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of Kred labour use in preference to wse of fardly lsbour, At
the sape time, it is slse true that the inereaced dewmand for
husan labour in the latter pericd has been largely et vith
through incressed use of family labour,

Tables 6.3 and 6.4 further demomstrutc how the structural
adjwtzents in resouroe use took place on the sawple farms during
the period in producing irrigated and unirrigated erops, respe-
ctively, As seen from Teble 6,3, the buman labour required to
product a hsctare of irrigated jowar, sugarcone, unirrigated
wheat and unirrigated grem has deciimed substantially ( by about
10 to 30 per cent ) during the peried, while for lrrigated cotton,
unirrigated jowar, unirrigated bajre and wiyrigated groundnut
has increased by about b to 32 per cent., In case of irrigated
wheat, the uwse of himan labour per hectare hes resained more or
less the same during the period.

43 for bullock labour, it is sesn that the per hectare
ue of this rezource hes deciined substantially for all the
crop enterprises, 1Ihe decline in the use of bulleck labour is
obesrved to be relatively wore in case of the irrigated crop
entsrprises. The bullock labour required to nroduce a hectare
of Jowvar, wieat, augarcans and cotton grown under irrigated
conditione has declined by about 30 to 59 per cent during the
period, On the contrary, the per hectare uso of Ballock labour
haz declined by about 1 to 10 per cent for all ths reinfed
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Table 6.3 $ Per Hectare Utiligstion of MAfforent Farm Hesources
for the Crop Interprises Produced Under Irrigated
Conditions on Sample Ferws in 1956-57 and 1970=71

“Crop Year 3 K;man 1Bullock ! sced” : Yarm 1 Fertili-
Labour Labour Yard -} o
(Man- ‘Paip- (ke Yanuye
days: days) (cart-loads ) (kg’
Jowar 1956-57 77.02 n.9% 1.7 2,96 -
1570-71 62,39 17,15 10,89 2,61 2,46
(’19005> ("’4‘603“‘ ' K'Bc?l ) (1095:'
Bajra 1356~57 - - - - -
1570.71 43,55 15,81 6,08 2.3 h,76
H rm 1 - Ld - - -
Bﬁn 95657
157 Q=71 92,18 15.15% 4,98 1.67 30.95
~heat 1956-57 93.05 7,18 65433 2.99 -
1970=71 93.65 25.79 58492 3.07 28,02
(0.60) (W9 ) («9,81) (2.68)
;‘;ﬁ‘;{:ﬁ“" 1956-57 Z/5.83 W3.,78 k.18 28,96 173.01
g 1570-71 195,98 17.81 5.00 12,47 386,32
(-23.95} ("'59n32 ! &1“22062 ("5609") (123.293
Gotton 1956"57 113“’7 30u75 8.61 7005 13071
1970-71 156,89 2,5 8.0% 5.82 50,46
{3243) (=20.,89 =6, [(«17.45) (455,18)

e —

{(Figures In parentheses indicate percentage variation during the

period;,

* Seed input in omse of sugarcane 18 measured in temmes,
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¢rops excepting wheat in whose omse the decline was as high

as 5 per cent., The resson for this substantial decline in the
use ¢of bullock labour in producing irrigated erops may be found
in the substitution of pump-sets for bullock labour used for
irrigation purpese,

With regard to seed rate, it is seen that the sape has
declined during the period dy about 3 to 10 per cent for crope
such as Jjowar, wheat and cotton grown under irrigated conditions
and gran and growndmut grown under rainfed conditiems, In
contrast, there has been a tendency to wse a higher seed rate
for the minfed crops such a& jowar, bajra end vheat in order to
ensure againet the uncertainty of rainfall.

The wse of fam yard manure hag been observed to be
relatively more in case of ¢ash erops such a2 sugayeane, cotton
and groundnut during both the periods, However, bDecause of
limitations on the supply of farx yard memure, its use in
producing these crops has declined substantially (by about 17
to 57 per cent ) during the period. In case of the other erop
enterprises wheye the use of farx yard mamire wvas already at a
lower level, there has bsen no effect of limited swpply of this
TesSQuUree .

A8 for the fertilizer resource, it i seen that ita use
was selective during both the periods. In tix year 1956-%7, the
use of fertiliser yesource was restricted to only high pay of
crops such ns sugarcane end cotton. During the latter period,
as the fertiliger technology became lowwn, theyc has been an
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Table 6.+ 3 Per Hectare Utilization of Differcni Jarm Resources
for the Crop I nterprises Predueed Under Unirrigated
Conditions on Cample Faxms in 1956-57 and 1970=73

Crop Year : Human :Bullock 3 Seed ¢ lawm :Fertili-
labour Labouyx ?;ard ey
(Men-doys’ (Pair-days)(kg) (Uarteloads) (kg)
Jowar 195657 24,76 11,38 7«66 1,18 -
1070-71 23,50 11,32 R 11 1.6% -
(15.11) (-0,53) (28,59 {39.83)
Dajra 1656-57 31,02 11,27 7 66 1.16 -
1?7&71 32018 10.:26 Bc‘i'Q 1'& -
(3e7%) (=8,96) (9,92 (41,38)
L h‘at 3-95& 57 3""-17 2""- 3" ""80 % 0- % -
1970-71 26,13 11.17 g2.h2 213 -
(=20,65) (=56,11) (7,99 (117,.35)
Gram 1956-57 26,% 1,20 53.€5 1.72 -
197071 24,30 10.9% 8,02 1 -
(‘9.80) (-2'23) («-10‘1"33 ('33033)
Groundmut  1956-57 51.39 17.80 74479 546 -
1970-71 67.36 16,42 73.18 3.75 5.87
(31,08) (=7.,80) (=2,15 (=131,32,

{( Iigures in parenthescs indlcatc pereentage voriation during
the period ..
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increasing tendency to spply fertiligers %o othex crops,
However, even in the year 1970-71 the use of fertilisers was
restricted only to those crop enterprises produced wnder
irrigated conditions, The usc of fertiliszers was totally
aboent in ease of 811 the reinfed cropsd excepting groundmat,
The main reeson for nmot using fextilimre in producing rainfed
crops 1s obviously the scanty and irregillar rainfall received
in the reglon, looking to the guantum of fertilisers used for
producing a hectare of different crop enterpriscg 1t 1s seen
that there existed a great variability in alleecating fertilizer
resource smomg different crops. The allocation of fertiliger
resource amemg dlfferent crops seeums to have beon governed wore
by prodictivity and output price expectations rather than any
other considerations,

It is further obsmeyved that excepting for seed rescurce,
the per ectare use of all other resources was rclatively
higher for the crop enterprises produced under irrigsted condi-
tions than that for rainfed crop enterprisec during both the
time periods,

6,2 Changes in Costs Structuze on the Samplc fayms @

The structural adjustoments in the usc of resources bring
about changes in the total cost aticture to the extent to which
these adjustments tale place at the fam Jowli. The gquantum and
proporiions of out-of-pocket expenses and impubed costs in the
total cost structure either incivase or decresse depending won
changee in the use of different resocurees and substitution of ome



L2

foru of resource for snother. The proportion of cash expendi-
ture in the total cost of production of diffcrent crop enter-
prises also increases as, in the process of trarsformation,
farms depend more on purchased resources and less on owned or
farm produced yesources,

I'Ton the earlier discussion, it 1s evident that during
the period under reference there have been ciructural adjustuents
in the wie of resources for the farm business o2 a vhole as well
85 in producing individual erop enterprises. Ib is, therefore,
proposed to exemine in detall the economic impact of these
structurel adjustments on the cost styucture of the farws,

6.2.1 Changes in Costs Structure of Total Crop Prpduetion
Business

Table 6.5 presents per fam and per cromped hectare
eost of cultivation at diffeyrent cost lewvels /(i,c., Co8t A1,
Cost A2, Cost B and Cost C whose descoription iz given in
Appendix IV) together for all the crop enterprises grown on
the sawple farms in the years 1956-57 and 157071, The takle
slsc includez the per faym and per cropped hectare actusl cash
expenditure incurred in producing creps (i,¢,, mometization of
inpute ) on the farms during both the periods.

A close examination of these figures rovesmls the
economie impact of the structural adjustmentc of resouree use
on the cost structure of the sample farws, /i the ovemll
level, the total cost of cultivation per fwys: (l.c., Cost C)



Table 6.5 1 Pey Farm and Per Cropped Heetare Unsi of Cultivation of Urops on Lample Farms in

19,6-57 and 1970-71

(Rupees)

Goat R U =4 ; i 7 g

: Lmall : Mediwe s Larger :Overpll : Spall :lvdium :large  :Overall :uww
gt over-

- . — . e8ll level

Cost A1 Per fam  070.23 1843.5¢ 3301.490 2022.57 1002.10 2660.20 4003.23 2555.68 26.36
Per cropped 358.02 262.61 216.77 595 N8N }7L73 0 261.0% 29342 19.40
bectar (53,30 (49.50. (56.57° (53.71) (W7.17) (CL,03) (56.4) (53.25)

Cost 42 Per farm  989.80 1929.48 3519.92 229,02 - - - - -

Fer eropred 365.09 274,85 23.11  258.68 - - - - .
heetare (. 350 (51.90) (00.31) (56.5%) - . - . .

Cost B Ter farm 1490.85 3066.95 4526.00 4139.13 1627.19 Waw7.1k 585%.52 3909.79 24.55
per eropred 550,13 136,89 323.%% 3@.M2 516,57 555.08 381,90 448,89 17.69
Bectar (a4y 06) (82.50 (B4.40) (83.36) (76.52) (CLA2) (80.98) (81.46) g

Cost ¢ Per form 1820.41 3717.29 5236.81 3765.89 212(.36 5216.30 7055.05 W799.41 27.45
Per cropped 671.7%  520.53  383.2%  W57.97  675.03 &R, 0.1 5R.03 20,43
heetare  (150,00) (100.07) (100.00) (100.00) (107.00) (179..%) (107.00) (100.00)

Foreti- Per foarm 303,68 648,77 13243 7A7.99 2.3 1230.73 1889.56 11%.2 .1

Iy ioutier cropped 112,06 92,52 86.17 90,89 108.68 160.98 123,26 132,52 145.80

hﬁc ﬁ- (16,&}

-17.45:  (22,48) (19.86) (16,10} (23.95°) (26,78) (24.05)

(Figures in parentheses ar: percentages to Cost 'C' per cropped hectare ..
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increased frem Es, 3765,.8%5 t0 Rs. W799.41, which is s little
over 27 per cent, during the peried, On per cropped Mectare
buasis this inorease was 20,43 per cent free 1o, W57,57., Tie
cost of cultivation at Cost A1, and Coet B lovels increased by
26,36 and 24,99 per cent on per farm basis and by 19.40 and
17.69 per cent on per cropped hectare basic, yecpsctively., The
incyesse in oot of cultivation at Cost B Jowel was thus
relatively lesser than that of Cost A1 and Coaxt G, The tendency
of Cost A1 and Cost C to increasc at a faster rate than Cost B
indicates the fact that during the period wnder reference
variable eosts bypassed the rate of growth of fixed costs.
Looking to the proportions of Cost A1 and Cost B in the total
cost, it 1s further olserved that the proportion of Cost A1 in
the total cost remaimed more or less the sawe around 53,50
per cent, wheyeas that of Cost P declined from 83,36 per cent
%o 81,46 per cent. The proportion of cash expenditurs in the
total cost has, however, inereased from 19,86 per cent to
24,05 per cent, The per cropped hectare each expenditure has
increased substantially by about 46 per cent during the paried,

As for the indivicdual sige classes, the data reveal that
per farm a5 well as per oropped hectare cost of cultivation at
different cost levels has increased in all the sige-classes of
fams during the period., From the intre-faru cosparison it is
observed that the per farmw cost of cultivatiion of creps
increased with the increasc in farm sisge in boti the yoays, The
comparison of eost of cultivetion of crops o 1ad cropped
hectare bagis,however, gives a diffiyent pictwe, in that in the
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year 1956-.57 the per cropped hectare cost of cultivation of
crops at different cost levels declined contimiously as the
fare sige incressed, indicating theredy certain economiss of
scale, In the year 1970-71, however, the por cropped hectare
cost of cultivation of crops increased from swall to wedium
sige classes and again declined for the large sige class where
these costs were 3till lesger then those of srall size-class,
The cost of cultivation of orops seems to hove increased rela-
tively at n faster rate in the mediup sige-clasc as compared to
the other two sise-classes, So fur as per farr and per cropped
hectare cesh expenditure on crop productien aye concerned, the
trends were of the sixilar order as observed for the cost of
cultivation, However, the propertions of cash expenditure in
the total cost increased with the incresse in fam sige during
both the periods,

In order to got & clear idca about the changes in iten-
wise coet of cultivation, the break-up of totzl cost of culti-
vetion 18 given in Appendix X and Appendix I on per farm and
per cropped hectare basis, respsctively. The proportions of
individual items of ecost in the total cost arv, however, set
out in Talble 6,6,

It oan be seen from Appendix X that at the overall level,
the per farw cost on account of all the item: of cost excepting
form yard mazuire was higher in the year 1970-71 as compared to
that of 1956-57. By and large, this was trwe for the individus)
sipe~classes elso. It is, however, interesting to mote that in
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capital and intereat on fixed capital in the total cost have
remained more or less same during the perlod. .s for the
individunl sige classes, the preportions of individual items

ol cost in the total cost varied in the manner similer to that
observed at the overall level, The intre.slipc.class comparison,
however, did not show any specific trends with regard to the
proportions of individual items of cost in the total cost during
both the periods,

6.2.2 Changes in Cost Structure of Individual “rop Interprises :

The dlscussion in the preceding paragrapls has made 4¢
clear that during the perlod under referencc there have been
changes in the cost structure of the crop production business
of the sample ferms commensurate with the structural adjustwents
in the use of farm resources. It will be of sone interest to
unders tand what erop enterprises in particwlar did contribute
to these changes during the period. The per Itctare costs of
cilltivatlion of different crop enterprises groun umier irrigated
and rainfed conditions are given in Tables 6,7 and 6.8, respe-
ctively for both the years.

The data presented in Tables 6,7 and (6,8 reveal that
excepting the Jowar crop grown under irrigatcd conditions, the
per hectare cost of cwWlitivation of all the ¢crops Las increased
during the peried, The per hectare cost of cwitivation of these
erops ineressed by 10,51 to 108,27 per cent during the period,
the lowest and the highest being, respectively, for groundnut
erop grown under rainfed conditions and cotion crop grown under
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Table 6,7 ? Per Hectare Cost of Cultivation of Different Crop
oyberprises Produced Under Irrigated Conditions on
Semple Fayss in 1956-57 and 1970-71

(Rupses )
Wcrep Year Cost AtiCost A2:1Cost B {"’ém CsMonet i~ 1%
zation in cos
of 4
inputs pe
J 1 6" .81 0.1 8 8 -
over  1956-% BN (B cg’o,zsss A% T m.uzn
l 0"’ 2“ » - =fe
-7 cu.‘:'ogg (93..05; jﬁ.ag) (Zh 25) 739
Eajra 195697 - -
1567071 " - 2. kn,.gs 35 K .4 -
7 (?935 % ﬁa 100,00) (19.77)
I{Fbﬂd 195&57 hud L L4 -
Bajra 1m0 288,26 0 - Mﬁ %ces 168.63 -
(53.30) (82,107 (100.00) (31.18"
vheat 1556- 72 25,60 151.58 -
* 96T B3hE (33kS (Faon fri‘.%g';mma.m
1970.71 % « B 665,03 828,97 23.09
(??92:’ (8022 i;mts.em (2 .‘m

.ugaresns-1956-57 1666,72 2103, » 5 -
91;‘:“& ? (€5.09) (32.123 .0”})( L00)

RS - B ARREY,

Cotton 1956‘ &6" - 1!-12;0% 20, 06 02
57 &l (79.23) (ga@.ae)(laﬁka)

1970-71 562 h»l - 98,09 1083.13 108,27
51'?3 4 Z (1”&&) 31533)

1

( Figures 1in parentheses sre the perecntages to Cost C ),
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Table 6.8 : Per Hectare Cost of Culltivation of Different Crop
snterprises Produezd Under Uniryrigated Conditions
on bampls Farms in 1956.57 and 197071

(Rupees )

Urop Year 1Cost At:Cost A2: Cost I Cost Etﬁ:ﬁ%ﬂ?ﬂ hax
C dur-
Wtﬁ mzﬂ:ge

Jovar 193657 Aoud &35 & (as. v (SB0ib0) (ob3)
WER MuY T e di gl P
T B G S R BB
mon ARE - ER RY, B

‘hest 1957 BNE B%Y e, oty 32
197 (1;273?9;? l (g.ﬁ? G258, (32108 12.25

Gram 19567 13353 S B zfégi?a} 3830 )
W 83 - %Y IR B P
aap s AT BB @0 Baen heron 5
WL B T et Shak, 1, R

( Figures in parentheses aye percentedes te Cost C ),
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1rrigated conditions, It is further obwerved that in ease of
foodgrain crops, the per hectare ¢oit of cultivation has
increased by about 12 to 33 per oont, wvhereas in case of high-
paying crops such af sugaroane and cotton this increase was by
about 48 snd 108 per ssnt, yespectively., The per hectare cost
of ewltivation of Jowar crop grownm under irrigated conditions
hes, in fact, declined by morve than 7 per cont during the period.
Based on the relative chenges in the per hectare cost of culti.
vation of different erop enterprises it may B¢ sald that during
the period under refeyence, the farms in generel hawve responded
to high paying crops not only by vay of inerensing screages
undgr these erops Wt also through increased use of different
resources for obtaining higher yields.

6,3 Changes in Oross Retums and Output on the Farm

The structurel adjustmentz in the uz: of resources not
only bring sbout changes in the cost structure bubl also the
output and gross returne of orop enterprises are squally
influsnced to the extent to which such adjustpents take place
at the farxm level, MHoregver, the proessus of structursl adjust-
ments in the use of resouress is based, among; other factows, on
the changing natume of produgtivitiesz of individual resources,
singe the latter call for further improvments in the allocation
of resources lesding to increased output and gross retumnms on
the farme, The changes in output and gross roiurns yeswlting
from the structural adjustments in the use of farz rescurces
over a period of time, therefore, provide indlcatiors of the
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nature of transforming agriculture in the regilon, An attempt
iz, therefore, made to analyse the changes in gross returns and
output of the erop production usiness of the sample farus,

6.3.1

Teble 6.5 presents the per farx and per oroppéd heetare
groes retume {rom crop production business for the years
195657 . and 1570-71 for all the thiee categorie: of sample farus,
ot the overall level, the per farm gross rciumis have increased
by about #4 per cent (l.z., from lL.s, 424,19 to is, 657,01 )
during the peried. On per cropped hectare basis, the gross
returns ineressed by sbout 46 per cent frow ..., 515.70. It is
seon fyom Table 6,5 that at the overall lewel, the per fam
total cost of cultivation of all the crops inoressed by 27,5
pér cent during the same period, That means the structural
adjustments in the use of resourpes have moulted in more than
proportionate increase in gross returns on the semple farss,
Table 6,9 ¢ Per Farm and Per Cropped Hectay: Gress Returns from

Cyop Production Business of Sample Farms in 1956-57
and 19570=71 (Rupees )

- tiross yeturms 1 tUroBs returns 3
size Crowps per fare Peroen~ per sropred Percent.-

change —
11956571197 0=711 $1956- 571197 0»711

suall 1762,50 2267.32 28.6¢ 650,37 719,78 10,67
Kediws 4251,99 6810.36 5%.07 605,70 864,10 &2,66
large 6813, 10760,56 %7.99 MWW7.36 702,19 56.96

overall W19 650 M P27 H5.70 75171 45.76

o
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As for the individusl sipe-classes of farms, it is
revealed frow the table that the pereentage changes in the per
far and per cropped leetare groe: retums varied comsideredly
over the sige.clagses. The per fars gros: returns increased by
28,6k per cent, 55.47 per cent and 57.99 per cent in the small,
wediun and layge sige-classes, respectively during the period,
indicating tharedby the tendency of groas returns to inerease
wore than proportionately with the increase in fapu sige, It
is further otserwed that the per fare gross retions increased
with the increase in fam sipe during both tde years, The
gross retuyms per crepped lectare, however, daclined from
Rs, 650,37 to o We7,36 with the incresse in farmu siwe in the
year 1956-57. In the ysar 1970-71 the same incresscd from
g, 719,78 to Rs, 864,10 froe small to medium sipe-clasees and
then declimed to Rs, 702,19 for the large sisc~class, The
well-lnown inveyse relatiomship between farr s4;¢ and per
hectare gross returms of the ‘{iftees thus sccus to have been
altered to soume extent in the early 'seventicc, particularly
in the first two size-classes of the semple L{ayms,

6.3.2.

From the data presented in Tables 6,10 and 6,11 in
respact of per hectare output and gross returns and cost of
production per unit of output of diffeyent crop emterprises

PWQ in Yotk the years wmder irrigated end yainted condi~

pectare output
tions, respectively, 1% is vevealed that the per
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Table 6,10 : Per Hectare Output and Oross B turna of Different Crop
I.nterprises Produced Under Irrigated Conditions on
Sample Farms in 19%56-57 and 197071

Crop Tenr t0ut otavﬂm of : Value ofy Gross Per Quin-
u&n by valus of tal total
pmmt produet production oost of
Stion
(fuintals) (Rupees) (Hupeess’) (Rupees) (Rupees’
Joway 195'6“97 60@ 5%- 99 197.82 76"180 681 97
157 0u7d 7.4 583,00 ig.00 764,80 58.53
(1%.99) (8,51)
Bajra 1956-57 - - - - -
1970-71, 4,39 105,83 152,15 597 .98 71.50
Hybrid 1956-57 - - - - -
Bajra
1970-71 10,21 779,86  I47.87  927.73 e, 53
wheat 195657 6.03 6, 37 17.26 631,63 108,64
(88,56) (83.7%)
WM‘ 1956-57 59,70 5671,50 90, 00 5761,50 k2,22
1970.71 72,8 6919.60 108,00 7027.80 43,20
(22,00} (21.58)
Cotton 195657 3.18 640,55 27.60 668.15 156,79
197071 7.5 1657.09 D.830 1702.89 139.1
{137.7%) (15%.87)

( Figures lu parenthescs indieate percentage variation during the
peried
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Table 6,11 : Per Hectare Output and Gross leturns of Different
Grop Enterprises Produeed Under Unirrigated Condi-
tions on Sample Fuyms in 1956-57 and 1970-71

Crop Year :.Oug;u; of: Value of: Value of: Gross 1Per Quin-
® wmain by value of tal total
product produst preduet production cost of

produ-
etion
(Guintals (FRupees) (Rupees' (Rupees) (Rupees)
Jowar 1956.57 2,07  139.46 102, 24,70 70,46
1570-70 2,23  157.47  1Z.20 28467 83.99
(7.73) (17.78)
Bajra 1956-57  1.52 83,13 96,45 179,58 88,02
197071 3,03 226,72 120,  }6.W 71,07
(100,66 {(93.22>
heat 195*"% b= 95 390% &.“"3 301,87 19"9 22
197071 b,12 353,89 23.32 417.20 126,42
(39,66) (38.2)
Cran 1556.57 2,62 24,76 42, 06 267,72 104+, 39
197271 2,32 201 8 234 230,78 1v7,73
Growndnut 1996.%7 5,06  7hoM2  152.30 902,22 100,86
1970-71 6.78 10°5.86 6.26 146,12 87 .89
(33.99) (27.03)

( Figurez in payertheses indicste perccatage wvnriation during

the period ),
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as well a3 gross returms of all the crop exterprises, excepting
gram, have increased during the period. The retc of increase,
however, varisd conaiderably among the crop snterprises, The
produetivity of the erop enterprises produced under irrigated
conditions seems to hawe Been inereased at a faster rate than
that of the crop enterprises produeced wunder reinfed conditions,

looking to the ocost of production per wnit of output of
different cxop enterprises, it is observed that the samxe has
dsclined comsistently during the period for the erop enterprises
such a8 jowar, vheat and cotton prodiosd under irrigsted condi-
tions and bajra, wvheat and groundmit producecd undey rainfed
conditions, The cost of production per unit of output of jowar
and grax crep enterprises produced under rainfed conditions
has, however, increased during the period) wheress that of
sugarcane has remainod more or lsss unchanged,

6.4  Changes in Net Returns on the Sample Fams

It i3 cleay frow the earlier discussisn that there has
been simltansous ineyease in gross yeturns slongwith incressed
cost of caltivation on the farms resuWiting frem the structural
adjustments in the use of fam resources during the period. The
gross returns have, howsver, increased more than preportionately
as compared to the inerease in the cost of ciltivation of the
exwps, Tie very fact, that gross vetumms ineresse at a faster
rate than cost of cultivation does, indicatec that the stmctu.
el adjustoents in the we of farm yesources have ocontributed
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to increased profitablility of erop produetion businsss on the
sapple farme, This section is, therefore, devoted to obwerve
and explain the change: in mt retums of tetel erep production
businsss and individuml erop enterprises during the peried,

6.+,1 Changes in Net Returms of Total Crop Production Business:

Tables 6,12 shows the por far and ped eyupred hectaze
net yetuwrme from the totel erop production business for both
the years, Here the met returns themsclves are of four types)
(1) faxm Dasiness incose, (11) family labour income, (4il) net
income, and (iv) farm inveztment income, 4 close examination
of this taliie revenls that the per farw as well a5 per cropped
hectare net roturns of all the four types have increased signi-
flcantly during the period in all the size-clasces of the
sample farms. At the overall lewel, the per crepped hectare
farm business income, family labour income, net income and fam
investment income have insroased dy 78.%1 per cend, 125.5)1 per
cent, 25,23 por cent and 96,41 per cent, recyectively. As for
the individual sige-.alasses, the incresse in net rotums was
relatively more in the large ¢lsc-class followed by oedivm sise.
class in respect of farmm dDisiness inocome and farmr inwestoent
income and By zmall sise.class in respect of faxily labour
income and Mt income. This shows that the nrofitadility of
erop production business of the large 2izc-olnss has increased
relatively at a faster rate Quring the perisd aa campared to
that of small and mediwn sige-classes.



Table 6,12 s Fer Famx and Per Cropped Hectare Farm Busimess Inecme, Family labour Income, Net
Incows and Farm Investment Income From Crop Production Bwmimess of Sample Farms
in 195697 and 1970.71

(Rupees )
Incone 1956-57 ’ 1970-71
t Small : ¥edium tlarge :Overall : Small : Mediux t large : Overall
Farm per farm 773.10 2322,51 3293.32 2215.17 1268%.22 3350,16 6,33 3991.73
foeiDesd rer cropped 285.28 330.85 216.25 297.02 MWL 516,37 W05  W5B.29
hoctare (40,68, (56.07) (103.95) (78.31)
Fapily Fer farm 271.6% 1185.06 1837.2% 1105.06 640,13 2363.22 Wwq10.0k 2637.62
1,:""’”"',,, 7er cropped 100.2% 168,81 123.92 1M.28 203.7 308.92 320,29 302.82
hectare (102,82 (33.00) (15887 (125.51)
Net Per faxm  -57.91  934.P0 976.k3 W78.%  1M0.96 13%%.06 3709.51 1748.00
incoM® . r cropped -21.3 7637 64,12 58,13 W75 182,23 M1.98  200.68
hcctare (20901 (139.3% (277.39) (M5,23°
Farm in- Per fame M3 % 1672.17 2382.50 1M88.85 765.05 294,00 5%60.80 3102.11
ves twent Fer md 163007 238.21 1%-"‘5 180.87 2"2.& ﬁgam 362-?' 3“-15
income ). tave
(#8.03) (63.59) (13.86) (96.91)

(Figares in parentheses indicats percentage variation dwring the psried ).

85T
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It is further observed that the per farxe net returns of
all the four types had a tendency to ineressc with the incresse
in famm sipe in both the ysars. VWhen comparcd on per cropped
hectare basis, they,however, behaved in a difforent manmer, In
the year 1956.57 all the four types of net returns initially
increased from small to mediunm sirs.glasses and sfterwards
dsclined for the large sige.class, In the year 1970.71, such
behaviour pettemns were chesrved anly in emsc of fawm dmimess
ineore and fare investoent income per crepped Mectare, The per
ocropped hectare family labour income and vt inccoe, however,
ineveased eentimuously with the inerease in fawm sige,

If we consider per hectare net retwms of all the types
as the measures of efficiency, it may be seid that though there
have been inecreases in the net returns in all the size-classes
of the samle farps, thwe mediun siged farms have proved to de
relatively wore efficient in deriving increased net retwrns over
paid-out costs and fars investment costs, ac compared to the
farss bdelonging to the other two sige-classes, The large sised
farxs have, however, proved to be relatively weore efficient in
economizing the wie of lman labour and thereby increasing
fexily labour inecoms and net income per eropped hectare.

It hes bDeen revealsd from the earlicr discuwssion that
during the period under reference there has been ineressc in
the gross retums, family labour ineomwe, farc business income,
ete, , alongwith simultansous inerease in employvent of labour,
capitel investment and ocvst of produetion of different erep
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enterprises. These changes need further examiration to under-
etand improvements in the efficiency of the sample fams in
menaging the crop production bwsiness, GSo for the measuyes
of farm-efficiency Such as per cropped hectare gyoss retuwns,
farc business ingowe, fasdly lebour incowe, net income and
farx investeent income have sufficiently supported the faet
that efficiency of the farms has improved during the period.
Ialkle 6,13 presents other altemmative moasures of fam-effici-
ency such as, value of gross output per man.day, retums per
Ban-day of family labour and total labour arxd percentage
c¢apital tumwsover, paid out cost per it of output, total
cost per wnit of output snd output per unit of total cost for
the years 1956-57 and 1970-71 for all the threc sige.classes
of zample fapms,

The various peasures of fame-efflcicncy presented in
this table geveal that therxe has been sigdficsnt improvement
in the efficiency of the sample farws in mana;ing the crop
production business. At the cverall lewel, value of gross
output per man-day has increased from Rs, 11.29 teo hs, 12,62,
Ihe retums per man-day of family labour and that of total
labour have increased fyom Ls, N,k to Rs, 6,97 and frem
I3e3.62 to Ita, 5,64, respeotively., The capital turnover has
ghowed an increase frem 5.86 per cent to 6,42 per eent.
SdrDerdy the variows ratics in respect of costs and output
indieate defimite si s of improverent in the farm-efficieney
during the period,
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As for the individual size.classes, it iz otserved that
the fram-efficioncy has improved relatively at 2 fuster rate in
case of the large siged farss,

6,4.2 Changes in Ret Returns of Individual Crop Enterprises

Tables 6,14 and 6,15 present per hectare net retums at
various cost levels aleongwith output-input retics at total cost
level in respect of diffeyent crop enterprises produced under
irrigated and rainfed conditions, respectively, during both the
years, Frem the figures presented in these talles it is revealed
that the per eeotare met retumns of all the erop enterprises
prodused under irrigated conditions have ineressed during the
period, The mate of increase in net retums, however, varied
cons iderakily among these orop enterprises, JApmonp the erep
enterprises produced wnder rainfed conditions, the per hectare
net returns have indreassd only in ease of bajre and growndnut
crop enterprises, Wheyeas, JSowar, vheat and gram crop enter-
prises produced under rainfed conditions aid not yield any
surplus retuyns even in the year 1970-71. On the contrery,
there had bDeen increased deflcitz in the production of these
e¢rop enterprises over the total eost. The oubpub-imput ratios
estinated at Cost C level also indieate similay trends,

From the discussign attempted so far it is clear that
the structural adjustoents in the wse of farm resources have
resulted in inereased cost of eultivation, incressed retumms
snd nst retums during the period from the erop production
busimess, The changes in the coct of ewdtivation, returns and
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Table 6.1% 3 Per Hectare Set Retums Fror Individual Crop Faten
prises Procduced Under Irrigated Conditicns on Sample
Farus in 1956-57 and 1670-71

(Rupees )
- Crop Year Het Retumms Ovey ' g“tg?-
. t Cost A1 ¢t CoBt A2 ¢t Cost B 1t Cost C .-.r;ti.o
a
Coat C
Jower 19%% 399099 ﬂh 67 225'% 10?.33 1.18
1970-71 520,81 - 62N a1.22 1.38
{30.21) (35.92. (96.79)
Bajre 1956-57 - - - - -
197073 3,0 - 185.66 126,042 1.29
Hybrid 195657 - - - - -
Bajr
wheat 195657 294,91 27243 106,03 -hl.Be 0.9
1570.71  705.2 - 5,50 31.%6 1.40
(139.13) (367,32 (792.%5)
ilw- 195657 WG%,78 - 3657.93 3200.0% 2.2%
1970=71 WM}, 97 " hate,20 BN 24,20
(18,25%) (16.3%> (19.71)
cotm 1956'57 '.'37011 - 256@11 1“3009 1:-3
197071 110,46 - Suls, e 619.78 1.57
(160,91) (268,92) (318,52)

( Figures in parentheses indicate perecintage variation during

ths perdiod ),
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Table 6,15 : Per Bectare Het Retums From Indixidfaal Crop Enter.
Prises Produced Under Unirrigated Conditioms on
Sample Farmz in 195657 and 197071

(Rupees )

- Crop Yesr - Ket Returme Over t Outp&:tw

s Cost A1:1 Cost A2 1 CoBt B ColtCsntie
Cost ©

Jowar 1956'% 1?‘%% 115079 304,43 =ll,08 9096
1970-71 143,39 - ~1,60 =53,92 0.8k
Bﬁdu 1956*57 l"? 065 "‘aw 93 "9? 095 *1W » 55 0.63
1970-72 45.75 - 71.99 17.42 1,08
W&t 195& 57 55: ﬂ ml 25 -110. 61 -189. ﬁ 9.51
1W &71 1%o 95 - "52*% —'13} .ll-ﬁ 0476
Oran 195&97 1;’1\ K- ] 118,09 12, &5 "SB‘M .82
19?&?1 53.&55 - -3.2‘5. m ﬂlﬁl glg 0& 59
Groundnut 1956-57 520,99 S2.8 .1 287.79 1.7
19’79’71 ?36069 - 537 .&9 thh' ; 3 -67

{ Figayes in parenthesed indicate percentaze varistion during
the peried ),
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net retwns, however, varied considerably among the individual
erop enterprises, The variations in the rate of change in the
costs of and returns free individual crop enterprises aye, in
fact, of greater sigmificance a8 they Influence direstly the
profitability of the erop production businees s& a whole., It
is therefore, necessary to exmmine the changes in relative
shares of individual erop enterprises in the gross crepped area,
total input cost and gross returns from the orop production
business as & whole, Table 6.16 presents the proportions of
individual crep enterprises in the gross crepped area, total
input cost and gross returns of the seample faws for the years
1956-57 and 1970.71.

A close examination of the figures presemnted in this
takils yeveals that eventhough the proportion of gress crepped
area allecated to foodgrain eryep enterprises has increased from
79.59 to 82,69 per cent and their share in total input cost
has increased fyom 55,02 to 61.29 per osnt, the contribution
uade by these erop enterprises to the gross returns has
increased only by 3,29 per eent from 42,12 per cent during the

poriod, mthewrlr}.'mmhtmlumummpd

significant reds in enhaneing gross Ieturns of tis sumple

farcs, A8 ageimt Uw inerease in the proportions of aves
.md snd total faput cost distriputed to eash crops frow
glloca

to 32413 7RT gent, reSpe-
% and from 11,90 ! ed
62 Yo 907 POF O (don to gross retuImt 1o iner

etively, the i cont
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Table 6,16 : Relative Shares of Individual Crop interprises in
the Oross Cyopped Area, Total Imput Cost and Gross
Retums ¢of Semple Farms in 1956.57 and 107071

Crop 1 mmnta? ayea ) Peroentage dis5. 1 Perec contyd -
shares o tribution of bution of diff-
differcnt crops  Letal ut cost exent crops to

over d rent groks returns

crops
11956=57 11970-71 1195657 t 1977=72:19%6-57 s 1970=71

Jovar L2004 52.00  28.75 3.7 26,20 26,07
Bajre 30,26 22,62 18,63 k.89 10,37 12.%3
Wheat 3.89 5o ¢ 1% L 7.62 3478 6.36
Gram 30 1,61 2.2 1.15 1.76 045

Croundnut 0.73 1.9% 0,98 1.83 1,28 2,05

Sugarcane- 1,46 I 48 8,16 26,33 16,30  318.M¢
plantad

Cotton 243 2.64 2,76 3.9 3.15 hel5
others 15s79 2.95 33.08 6,58 3715 9,95

Totsl 100,00 100,00 100,00 100,0¢ 100,00 100,00




. 1 [ b w AN
I T T 37
o 1«7 3:.»(.1 i) ORI FETWA AWEY

Broundriat

‘ugareane

Totinn

tthe s




167

froz 20,73 te Wh,6h por oont during tie period, 7he propor-
tions of other crops in the gress cropped aren, total imput
cost and gross returns have, howevey, declined during the
period,

It may be concluded that tie extent and effect of
structural adjusteents in the uee of furm IESOUTONS were
relatively more promivent in cssc of the aash erops us
compared to the foodgrain and other crops. This 15 so
because, & major proportion of the foodgrain and other erops
is produced under rainfed conditions vhere minfull 1is seanty
and uneverly distributed, These conditioms, in fact, have
proved to be the major censtraints in the prooess of
modernization of agriewiture in the reglien,
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Chapter 7

CHANGEE IN IEGEOURCE PRODUCTIVIIITE ARD AlLLOCATION
EFFICIERCY ON FARMS

The enalysis presented in the previous Chupter related
te the changes in the resgurce wse structurc, costs and returns
on the ssuple farss in the region over s period of fourteen
years. There had been, however, some limitations of tie type
of analysis attempted as 1t cannol messure the contributions
of esch specific resouree in combinmation with other resources,
responsible for changes in the output level duping the specific
time periods a2 well ag changes therein over & period of time,
Horeover, preductivities of individual resourccs Wndergo &
ghange becmise of complementarity and substitutablility of
resgurces resulting from changes in resourcee e $tructure,
The changes in resouree use structure in tum indicate the
improvements in allocation efficisncy of the fams as the
latter is dependent, besides priess of Lmputs and oukput, on
preductivities of resources assoclated with tochnologieal
change in sgriculture, The present chapter is, therefors,
devoted to underetand changes in the resourec productivities
ahd allocation efficiency in agxicuwlture in the reglon during
the period under reforence by way of miltivariatc analysis of
the production precesses of the sample farms at two points of
tine,

The study of changes in resource productiviiies and
allocation efficiency is based on a comparison of the pmduction
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functions estimated from the farm management data of the sample
faxrws for the years 1956~57 and 197071, Gize groupwise and
cropwise ocomparison of preduction functions it alne atiempted
to study resource use efficiency in different catepgories of
farmé snd creps, Further, production funetion estimates aye
deployed o tstimate the retwmns to senle undexiying agrievd-
tural production in the vegion at two points of time end to
suggest soonomic optima 4in the alloceation of resources to
maximize farm earmings, An gttempt is also wnde at the end
to study changes in relative factor shayes esulting frowm
technologlionl change in agriculture,

The postiiated preduction relationshipy in agrioulture
is reflected in the sigebric form of the Nunotion. 'Functions
estimeted from farm sampliss oxdinarily have beon of power form
begsuse of the smaller mmber of degrecs of fyedor invelved in
estivating the parameters, and pertly becawsc & multiplioative
modsl hat seencd loglcally apprupriate*(Heady and Dillon,1961).
Te Cobb-Douglas production funetion stated in the following
equation has, theﬁfare, been chosen for this purpcse.

b2 b3 e b5 b

A N

The logelineay trems formation of this produetion
function is stated ss
log ¥ = lest¢b1hgx1+‘b21¢g?&2*33hsl3

+h\r1esiu*"51°5x5*wmgxﬁ
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Where,
Y = Gross value of output of crops (iis, ).
Xy = Grots cropped area (hectares ..
i, = Iman labowr (man~days ..
Xy = Bullock lsbour (pairedays).
X, = lenures and fertilisess (Bs, Je

X = Other working capital (Fs.)
Xy = Annualiged capital investment (iis,).

Production functions with the above varialiles ame
sstimated for the crep productior business of the smmple fayms,
soparetely for the years 19956-.57 and 1970-71 both for the entire
sample of faxms and for the individusl categories of the sample
fazme, In case of the individusl ciops, however, the last input
variable, i,¢,.,, anmualisged capital investmsnt is exdiudsed from
the anslysis and the dependent output variable 'i' is messured
in physiosl wdts,

In produstion function anmalysisz bascd on cross sectional
data, there often exiats high correlation between some of the
explanatory variahles lsading to problems of nulticollimearity.
48 a first step to ascertain the problem of mudticollimarity,
& sero-order correlation matrix for all the explanatory
varishles was obtained for e¢ach function, The follewing rule
vag applisd to visualize the magnitude of multicollinearity.

* The correlatiotnt coefficient detween a pair of sxplamatory
variables vas considered serlows 4if it waz grxeater than 0.8 "
( Heady and Dillon, 1961 ). The gero-ordsr corvelation makrix
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for all the explanatory varisbles is given in aAppendix X1

for sach function, 1t was found that in ossc of majority of
the paire of explanatory varisbles the cormlailon coefficient
wves less then 0,8, In osse where correlation coefficient was
greater then 0,8 alse nulticollinearity was not a probler as
the correlation coefficient corresponding to them wes not high
relative to the overall degree of multiple correlstion among
all the varisbles simultamously ( Klein, 1953 ), tlas satis-
fying ron-teriowusness of the prohlep of multicollimearity in
the analysis,

Use of different statistical tests of significance wes
alse wade to Judge efficiency of the Individual regression
coe fficients and coefficients of mlitiple corselation in respect
of all the production fMunctions. TFurtder, ytums to scale and
éifference between the marginal value produchk of inputs and
their priees have also been tested statisticmlly, The procedure
adopted for estimating different statistical tests of signifi-
cance is glven in Appendix XIII, Lastly, changes in the rela-
tive factor shares resulting from technological change in
agrculture ayre estimmted by Atting C.E.8, { Comtant Elssti-
city of Subetitution ) modsl to the data, The results thus
obtained from the production functien analysis are discussed
below,

7.1  Changes in Resgurce Produetivity on isxvs st the

The estimated parameters of the produwetion functiors of
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the crop praduction bucimess are presented in Table 7,1 for
the years 1956-57 and 1570-71 at the aggregats lovel of the
sample farms,

The velue of R? ( coefficient of muitiple determination |
turne out to be quite high and is statistically significant
beyond 1 psr gent level in both the years, The included
varisbles sxplained 84,71 and $2,27 per cent of the variations
Ain the logarithee of the gross value of crop output in the
years 1956-57 and 1970-71, respectively,

The regression coefficients of all the inpub variables
except bullock labour are found to be pesitive and significant
in both the years, The regression coefficicnt of bullock
labour is positive dDut 4t is non-aignificant, probably because
its use might have becn far beyond the critical maximum level
wvhere dimindshing marginal returns must have started. Among
the imput variables,the regression ecoefficicnt of land in
1956-57 and that of human labour, mamures and fertilizers,
other working capital and anmualired capital invesizent in
197071 aze significamt at 1 per cont Jevel, The regression
cotfficients of human labour, ssnures and fortilisers, and
other vorking capital in 1956-57 and that of land in 1970.71
tum owt to e significant at 5 per cent level, whereas in
1956~57 the yegression coeffisient of amnualized capital
inves twent i3 chserved to be significant st 10 per cenmt lewel.
The significant and positive coefficients of all the input
variables sxzeept bullock labour clearly indicatc that land,
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husan labour, menures and fertilisers, other working eapital
and annuslized capltal inwstiment exsrt significant influsnce
on the gro#s valus of crop cutput.

The production elssticities of a11 the imput varisbles
were less than wnity in both the years, isplying decremsing
marginal preduetivity of factorndinputs, This mearw that if
cther inputs are fired at a specifisd level and only one input
is incressed, the gross returns will incyease at a diminishing
rate.

A ¢lose examination of prodnciion electicities of indd-
vidual input varishlies yeveals that land and Imsnan labour were
the important inputs to which output was kighlly responsive 4in
agriculture of this region in the 'fifties, The sitwation
seere to have changsd during the early ‘'sevenides as the
production elasticity of othey working capital has not only
insreased but is greater than that of land and hwman labour.
It i3 found that the production elasticities of land, Iaman
labour and bulllock labowr inputs have declined,while those of
panures and fertilisers, other voriking capital and amualiged
eapital investment increased during the period. The decrease
in the preduction elasticities of land snd lsbour (both human
and bullock) olearly supports the hypothesis that the relative
impertanoe of land and labour would dedline in the process of
trans formation of sgriculture fror traditional to wodem
methods, On the other hand, the inerease in the production
elasticities of wamuyes and fertiligers, othor working capital
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{ vhich inciudes expenditure on seed, iyripgation, plant prote-
ction measures, etc,,) and ammuelized capited investment indi-
cates that theye i a greater scope for intensifying applics-
ticn of manures, fertiligers and plant protectlon messures,
adoption of Mgh ylelding varieties of seeds, use of Lrrige-
Wdon resource and investment in capital sescts in agricultural
production of this region, Moreover, based on higher produ.
ction elasticities of pon-conventional inmputc during the latter
period, it wvould be more corvect Lo say that the rrocess of
trans forming agriculture in the region places a higher premium
on invertment in technclogienl changes.

7.2 Faro Sipe and Changes in Resource Preauctivity

-

The foregoing analysis was based on tie sntire sample
of farme, The estimated productiom functions indieated, on an
cverage, the type of changes in resoures productivity that
have been experienced in agriculture in the ropion during the
period under consideration. These estimatez, though valid en
an avernge, might tend to iron out and therchy concesl sowe
of the differences vhich may prevail between forms belanging

to different styata of semple. Nany a time:s, Tesgusce prodi-

;:.nty and resource use efficiency are greally influsnced by
mm:ncm. Besides this, the rate of sdoption of ney
logy is dependent, to some extent, on fay
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farm, the Wwe of laboWr input is excessive on Small farus,

To study the faym size and resource productivity rels-
tionship and changes thereof in the region, the production
function analysis has been attempted by farn size for both the
years separately. Thés would indiecate whetler or not there has
been change, if any, in economiez of scale in agriculture in
the reglon during the period.

The results of the production functione estimated froem
farr level observations fer the three sipe groups of fams vie,,
spall, pedium ond large are given in Tables 7,2 and 7.3 for ithe
years 1956-57 and 1970-71, respectively.

The value of k2 4n all the cases 18 quite high and ranges
between .BOY1O and .92992. The F-test statistic for the respe-
etive production funetions i significant at 1 peor ccnt level
in a1l the eases, indicating therby the owrill signifloance
of the estimated production functiome, Tikx variation in the
logarithe of gross value of crop output explsimed by the
included input variables ranged between 80,92 to 83,14 per cent
and between 83,36 to 93,99 per ecnt over the sige groups in the
yooars 1956-97 and 1970.71, respectively., It is further observed
that the proportion of wariation in the dependent variable
explaimd by the included input varisbles insreased from
82.71 40 88.67 per cent in small zize growp =nd frem B80.92 to
93.99 per ecnt in wedium size group, whereas it remained arownd
82 per cent in large sige group of sample fars duxing the
period.
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Except for anmwalised capital inwestment in small sige
growp and bullock labour in medium size group of fams in
1956~.57 and bullock labour in small sigze group of farws in
1970-71, the regression coefficisnts of all the input variadles
turn out to be positive in all the three aipe groups of farms
in both the years, The regression co®fficicntes of mma
capite) investment in small size group and bllock la'bour in
medivwn sige group of farms in 1956-57 and that of il look
ladour in small size grovp of farms in 1970-71 have negative
sign dbut are found to ¢ non-significent, indicating that they
do not exert significant influence on groes value of crop
output. Moreover, the use of these resourccs secens %o have
been higher than required for obtaining the optimum level of
output in the respective sige groups of smmple farms, The
positive regression coeffinisnts of all other input variables
are statistioally significant in all the thyec sige groups of
farus exospting that of WMllock labour in large sise group of
farms in bDoth the years, The regression cosfficient of
ammual igzed cspital investment whiech was negetive in small sige
group in 19%-57, however, tums out to be positive and signi-
ficant in 1970.71, indicating theyeby relatively greater
efficiency of the swall sipe group of sampis farms in under-
taking capital investment of a productive nature.

A oritical examimation of the production elasticities
of individual resources in different sise groups of fams at
the two points of time revesls an intsresting relatiomship
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between the fary sipe and productivities of individual resources.
In that, 1t is found that in the ysar 1956-57 land and lsbour
inputs remained to b the important inputs to vhich output was
highly respensive in all the categories of farms, In the year
1970-71, however, the relative importance of these inputs in
influencing cutput seems to have declined in all the three sige
groups, This indieates that other input variablesz liks wmanures
and fertilisers, other working ecapital and amnmuzlised capital
investment have become moye prominent in the crop preduction
business of all the sise groupe of sample farms during the
latter period,

More than this, the production slasticitics of individuml
resources indicate specific and sowevhat different trends over
the sige groups of sample farms, In the year 1956.97, the
production elasticities of land and armualissd capital invest-
ment indicated incressing trend over the size groups of sample
farms, As against this, the production elasticities of human
labour and panures and fertilipsrs inputs decreased as the farm
sise increased in the sape ysar, Also barring mediux sige
group, the production elasticities of dullock ladbour and other
wvorking cspital indicated an inverse yelationship with the farmw
sipe, Together, these tyends give a notewvorthy feature of
agricudture in the 'fifties in which contributions made by
dand and eapital investment inputs to output were relatively
higher and that of Iaman labour, bullock labouwr, manures and
foertilizers and other working capital lower on the large fares
in the region, and vice-versa.
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A quite contrasting picture is, howewer, noticed in the
sarly ‘seventies, The production elasticitics of land and
capital investment inputs decresssd and that of nanures and
fertiligeys incressed with the ineresse in fare sige in the
year 1970-71. In case of luman labour and other working
capital Inputs, their preduction elasticities firstly decreased
through spall to wedium sige groups and again incressed vith
fuprther increase in the fam sige, These findings neoessarily
imply that owing to the ability of the large farms to command
financial and other resources they made mlatively more progress
in transforsing their crop production dusinessc during the
‘sixties, In case of farms belonging to the =mall sige group,
eventhough the production elasticities of other working capital
and snrwalised caplital investment have inereascd during the
period, land and human labour inputs occupy rclatively e more

prominent place in M\lam:lm farm output.

The values of the intercept tem i,¢,, constant (log 13)
obtained for the individual production functions further
indicated that there has been techmologioal change in agriculture
during the psriod om all the sipe groups of fams,

7.3 Returmns to Ecale in the 'Fifties and the "arly 'Ceventles

Az pentioned earlier, the regression coefficiente in the
Cobb-Douglas production fNmetion are production elesticities and
their sum indicates the retums to Scale. It retums to Scale
arc¢ increasing, constant or decreasing according ss the swm of
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regression coefficients is greater than, ¢qual to or less than
unity, Table 7. gives the sume of regression coefficients
derived fremw the regression equations eatimated for individual
sige groups as well a3 at the aggregate level of sample fayms
of the respective yeare.

Table 7.4 : Retumns to Scale in DA fferont Size Creups of Fams

And at the Aggregate level of Ssole Famms in
1956-57 and 197071

Sige Groups ' 195657 t 1970-71
; Sum of | Retums . “um of , heturms to
e 8 to scmle’ ryepye- T scale indi-
coeificients indleated ci § cated by
i by t-test coeifi-¢ t.test
cients
3 1 $
Small 1,08513 Constant 1.00071 Comstant
Medium 1.03%97 Constent 0,99765  Constant
Large 0.99%82 Constent 1,03857 Corstant
~11 fayms 1,01307 Constant 1.02913 Constant

At t¥: overall level, the 2ums of remwasion coefficients
wepe 1,01307 and 1,02913 for the years 1956-57 and 1970-71, res.
pectively, Over the size groups of the samplc farms, these sums
of yegression coefficients ranged between 0,59582 and 1.04%513 in
1956-57 and between 0,99765 and 1,03857 4in 167971, The swms of
regression coefficients were fuprther tested for their deviation
fror wmity, Ihe t-test indicated censtant retums to scals in
al)l the eases, This finding confirms the mzulis of sowe recent
investigations ( Kmsro, 196+ and Rejkrisimz, 1956+ ) indicating
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constant retumse to scale in indisn agricuiture, The emergence
of constant retumms to seale is alseo of particuar interest in
the context of the much discussed 'inverse rciationship between
fare size and productivity' (suggested by Farm Mansgepent
Gtudies) of the 'fifties vhich clearly 15 a matter of relation-
ship between output (output per acre) and only 2 single input
(acreage) without holding other inputs comstant, iith returns
to scale being constant, the 'inverse relatlonship' can be
casily explained awvay in temms of the operation of the law of
variatile proportions,

7.4  Changes in Resource Use Lfficiency at the Aggregate

Lovye H

The eztimated production Nmetions underiying crop
production activity enable us to proceed furtier in an
evaluation of the effisiency of prevalent factor proportions
in sgriculture in the region, The production function anxlysis
has been generally used to determine scomonic efficisncy of
resouree usc, which requires estimation of marginal velue
products of resources, A resourec or input iz comsidered
to be used most orrm;u 1f its parginal value product is
Just sufficient to offset its cost, Egquality of warginal value
produect to factor cost is, therefore, the basilec condition that
nust be satisfied to obtain efficient reaocurce use,

Agoordingly, the marginal valws products (at gecometric
mean lovel) of the individuel resouroes arc wvorked out at the
aggregate level of sample fame Separatcly for the years
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1956-57 and 197071 and the same are presented in Table 7.5
along with the per unit acquisition costs of the respsctive
resouroes. The differences between the warginel value products
of the rescurces and their per unit aequisition costs are
tested for thelr significance with the help of 't!' test, The
differences between the marginal value products of the indivi-
dual resources obtained from the preduction functlons of the
individual years are also tested for thelr significmnee with
the help of *tt test., The geometric means of individual
resouyces and gross retums are glven in Appendix AIV,

At the aggregate lewel, the marginal volue produstivity
of land has incressed frow ks, 142,07 to Rs, 150,11 during the
period. Altdlough the difference between thr marginal wvalue
producte of land imput odtained from production functioms of
the two years is non-cignificent. tbe slight incresse in the
narginal value productivity indicates that the type of techno-
logical changs,that has taken place during the pexriod, has
contributed towards increased preductivity oif lend imput in the
reglon. Besides, in both the years thd merginal velue product
of land 13 greater than the jmputed rental of lamd, However,
the differcnece between the marginel value preodust of land and
its imputed rental twned out to te non-signifigant in both the
years, which clearly indicates that, on an average, land input
was used at its optimum level in the region,

The comparison of marginal velue preducst of human labour
and wage rete indicates that in the prooess of transformation
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Table 7,9 1 Compariscn of Marginal Value Products of Fam
Resources With Their Prices for Crop Froduction
Iusiness a8 a Whole of A1l Farms in 1956-57 and

1570-71 (Rupecs per unit of inputs)
Items 1956-57 1970-71
Ko, of observatiom 80 132
Iﬂ*’VP at Gk, 142,07 150,11
Trice (per unit’ 123,07 140,02
vifference 19.00 10,09
S 52,76 71.82
Eugan ur
at G,r, 2,09 2,41
Pricc (per unit) 2.35 2,37
idfference -0,26 0.0%
Sel ded2 0.77
Sullock labour
¥VP st GM, 2.0 2,85
Price (per wnit) 6.55 7.58
Liffeycnce a1l Ay, 7 3ue
Sel, 2,55 2,86
Manuyes and Fertiligeye
MNVP at G MK, 1,76 1,6k
Price (per unit) 1.00 1.00
Differcnce 0,70 0., 6hne
Lok, 0,98 0.3
Other Working Capital
MVP at G.H, 143 1.88
Price (per unit) 1.0 1,00
Difference 0.13 0.88¢
S.l. 0.59 0,62
MVP at G,M, 1,02 1.31
Price (per wunit) 1,00 1,00
A fference 0.02 0.31
=3 S 0.71. 0.23

* and ** Sigrd ficant at 10 and § per cent lewveis, respectively,
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rationality of vaintaining tullocks on the ferus, OSo also,

it 15 difficult to sugpest any further rcduction in the use of
Pidlock labour on the famt for maximizing net retums, The
suggestion: for either ineoressing or decreazing the resource
use in response to the difference between marginal producti-
vity and factor cost could easily be wmade in ease of human
lsbour and other eapital inputs as their wec pattem is chara-
cterized by price ( wage in case of hired lmrmn labour ),
clasticity of dewand and factor substitutablliby., ocifficulties
in paking such suggestiors arise mainly in cnsce of land and
bulleck labour esources as the former i= a scarve input in
nature and the latter, as stated earlier, 1o charscteriged by /
speeificity and indivisibllity, BSesides thic, the farss have
to maintain Mllocks for performing differcnt operations as
farw mechanigation has not wade much head way in the region
and timely farm operations would becowe difficult if farms are
to depend on hired bulleck labour for optimizing its use,

Under such & situation we cannot attach mich importance to the
estimates of warginal valuwe product of bhulleck labour as there
seoms to Le the sensitivity of the production fNnction analysis
( Anderson and Jodhs, 1973 ) which gives roiulis removed frow
reality. Begides, it has been found that the mgyession
coefficient of dDullock labour input is non-cignificant in the
production funetions of both the yenys evin ot 10 per cent

lewvel,

In the case of manures and fertiligers input the
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warginal volue product has tended to be quite high in relation
to its price in both the yeays, It 1s intarecting to note that
the parginal value product of pamures and feriiligers input has
remained almost the same ( i.e,, RE, 1,70 in 1956-57 and Rs,1,6W
in 197071 ) during the psriod inspite of the fact that its use
has alrost been doubled on an average samplc farw. This may be
0051ly explained by the feot that in the year 1956.57 this inmput
consisted wore of warmres and lesg of fertilimys and in the
subsequent period the incyease in the imput wos vainly due to
fertilizers. /48 a yesult of this, the marginal value preduct
wes influenced pore by mapures in 1956.57 and by fertiligeys in
1970-71 wherein the use of latter was much below the optimum
level, In short it may be said that the use of menures and
fertiligers input in egriculture in the region wvas much below
the optimum level in the 'fifties and continued te be low even
in the early 'seventies., lMoregver, sines ppriculture in the
region in generel, 13 mpore of dry faming naturc in the State
farmers pefrain frok wing fertiligers for the crops grown
under unirrigated conditions because of wecrtainties of monsoot

The marginal value product of other working capital
vorked out to be Rs. 1,13 and Re, 1,88 in the years 1956-57 and
197071, sespectively, The difference betwecn the narginal
value product of other working capitel and itc price was non-
cigmficant in 1956-57, indiceting theyeby zn optimm Jevel
use of this input in agricwlturc in the 'fiftics, In the
year 1970-71, however, the marginal value product of other
vorking capital was significantly much higher than its price
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inspite of the fact that its use increased almost by 70 per
ecnt during the perded. This inerease in the rarginal produ-
stivity of other working capital during the ‘sixties is of
great significance from the viev point of meximizing net
retums, 48 stated earlier, other working eanilal included
expenditures on seed, plant pretection meesurcs and irrigstion.
The increased marginal productivity of other vorking eapital
therefore, calls for sdoptiom of seeds of hich yielding
varietiss of ¢rops, exploitation of ifrrigation recource and
inecreased we of plant protection measurez. This clearly
indicates that the process of modernigation of agriculture in
the region is gt in the early stage and needs to bde geayed
up in the jmpediate future., It may, however, be noted that
the region, being a dry farming ares dependent upon lov rain-
fall, has got several limitations in this regavd.

The mwarginal value product of anmuslized capital
investoent has increased from Bs, 1.02 to s, 1.3 during the
period inspite of the fect thet the annualizcd capital invest-
ment has increased almost by 61 per cont on an average sample
farm, By comparing the margina) value product of thi= tnput
vith its acquisition cost it is found that tho technologieal
change has brought about an upward shift in tlhe use of fixed
capital asselz from the Jow level equilibrium nosition in the
'fifties to a high level disequilibrium position In the early
tseventies. It may be said that ss agriculture in the region
was 5t1]1 pyacticed on tyeditional lines in the 'fifties with
a mear absence of wodemn implements and famm pnochineries, there
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Table 7.6 1 Couparison of Karginel Value Products of Fam
fesourees Yith Thelr Prices for Crop Production
Business as a Whole of Small, ledium and large

Farms in 1956-57 (Rupees per wnit of inputs’

Teers Smadd. ?%ﬁ%gﬁ
27 5

_Bioe of observations

Land

¥VP at Gk, 13,78 153.47 128,83
Price (per unit) 176,46 160,74 95,10
JAfference -32.68* -7 o 27 33.73
bl .Li 251-06 97«91 59.22
Iumen lsbour
“HVF at G,M. 2,78 3.16 1.62
Fricc (per uwalt) 2,35 £e39 2.35
Hfference 0.3 0.81  =0.73
SQE. 1|58 10?9 o.""
Bulleck Labour
HVP at G.M, 4,06 «le32 1.77
Frice (per unit) 7.58 7.58 574
Difference 3452 -3,50%%% .3,97%
S.E. 2,76 2470 1.73
' 2 2,20 1«6& 1;51
rr:.ee (per unit) 1,00 1.00 1.00
vifferenes 1.20% Je66 0,51
0,88 NeT0 0.86
. 0,78 1,40 0,52
?riua (per wdt' 1.00 1,00 1.00
Di fference =0,22 D40 -0hBe
o i 0,59 Ua75 0.36
i - 00055 1-13 1.29
Price (per unit) 1.00 1,00 1.00
vAfference «1.99 Del3 0.29
S.E. 1.7 De7h 0,86

+y ** and 0¥ Sipndficant at 10, § and 1 pey cent levels,
respeotively.
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Table 7.7 : Comparison of Marginal Value Producta of Fam
Lesources With Their Prices for Crop Froduction
Business as a Whole of Small, Medium and large

Farps in 1970-71 (Fupses per unit of inputs )

Items Size Croups
i " Tuell Tediup  Large
__No.of observations Ly I Il

mﬁ‘ﬂf ab Gl 183,13 50,9 118,93
Price (per unit} 17%.90 .23 109,58
vifference 7423 «20.27 %.35
M 83.55 63.50 74,60
%m%mn. 2.23 2,65 kRN
Frice (per unit) 2.7 b X 243
Miference -0, 0 Ce 1.0
§4E, i, 1,38 1,83

LT s v ALY

F£X ql’{u “3!53"‘ }‘Faja‘* ‘h95
Price (per umit) 7.29 Tel2 8,03
Lifference «10,82%0% 2. 20 -3,08

Sk, k.03 3,05 B. U5

3 ; ';4 - 1.60 1066 2;20
Price (pﬁr wmit ) 1.00 1600 1,00
vifference 0,60 0,660 1,208

Seli 0.52 Da 35 0.52

- X 243+ 177 23"
viffe renee 13%es 077 1, 37ne

Dolhy 0.56 0,40 0.81

TLVP at GoM, 143 1.38 1.19
rrice {per unit, 1.00 1,00 1,00
Afference 00‘*3‘ T 38 0,19
Eoboe 0,27 0,60 0.£69

-

tyv* and *** Simificant abt 10, 5 and 1 por cont levels,
respectively.

+indieates that ¥VFPe of the input estiusicd for two years

are significantly Gifferent frow each other.
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it has remained constent on medium farms and declined on large
farms., In the year 1970.71 the parginal value produet of land
wes the highest on small farms and tended to decyease with an
increase in the fam sigze, indiecating thereby wore intensive
use of land on swaller farms, It is further observed that
exeept for suell faxwe in 1956-57, the diffexrences between the
sarginaldelue product of land and its imputed rental were non-
significant in respect of all the ecategorie: of sample farms in
both the years, indieating thereby optimum usc of land in all
the size groups of sample farme, In case cof small farwe, the
zmarginal value produst of land was sigmificanily lower than its
imputed rental in the year 1956-57, meaning thereby its
inafficdent we on small farms, In the proecsa of wmoderniga-
tion, small farws have proved to be relatively more efficient
&3 they have moved from grester than optimsl lovel in the use
of land input to optimal level. through intensive cultivation.

In case of Muman labour, barring larze forme in 1956-57,
the marginal value products are observed to be invariably
greater than the wage rate on all the farms in both the years,
However, it is nroteworthy that the differences in the marginal
value product of himan labour and wvage rate ai¢ non-é ignificant,
wvhich peans rational use of huran labour on the farms inspite
of the fact that the dulk of labour force canc from the fam
fanily itself,

The marginal wvalue products of bullock labour tumed out
to be negative on medium fayms 4in 1956~57 and on small fams in
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1970-71, On the other fames though the marginal value products
of Pullock labouyr weye positive in both the years, the same
wore much less than the aequisition coets, .lds indicates
unecononic uwse of billock power on all size. of form in the

region,

e marginal value products of wanums and fertilisers
have tended to be greater than the cost on all the farme in
both the years, However, the differences butwcen the marginal
value produnt of mamires and fertilisers immut and its cost in
the tvo years indicate that the smell faxé have pade possible
adjustuents and woved towards optimum lewel in the use of this
resource during the period., As the marginal value produet of
nantees and fertilissye was significently greater than the cost
on wedius and large farks in 197071, it meant that there 15 o
creater scope for incressing the use of this resource for
naximeing net returns,

The marginal value products of other woiiting eapital in
the year 1970-71 weye greater than those oltoined in 1956-97
in all the size groups of sagmple farms, Bosides, in the year
1970-71 the marginal velue pyoduct of other working capital
was significantly greateér than its cost on 21l the farrs, This
indicates that there is a need for increacin; tix use of other
vorking ceplitsl on all the feixs so as to raximize net returns,

The marginal value product of annualixCd capital invest.
went wvhich was negative on smell farus in 195~57 turmed out to
be positive and significantly greater than itz coast in 1970-71.
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Crops grown in 1956-%7 Crope grown in 1970-7)
L. “beat ‘Unirrigated 4, Bajre~-locnl (Irrigated’
¢, Lheat {xmgawdx 5Q Bgre~-lybrid (Irrigated:

) , . 6, Wwheat (Unirrigated
6; uum—plantedgln‘!.@.ﬂ'd 7. wheat (m‘igﬁtﬁﬁ;

7. Cotton (Irrigated’ 8. Sugarecnc-planted(Irrigated
8., Gram (Uniyrigeted’ G, Cotton (Irrigated’

) . 10, Gram (Unirrigated)
18 Groundnut {Wﬂrﬂsa‘h%d} 11. Crowndnub ;Ih’l' of @ted:’

The variables ocpnsidered for the production function
analysis aye :

¥ = Qutput of crop in quintals (temnes in caze of sugarcane ).
Xq = Ares under crop in hectares,

X, = Hupan labour in wen-days.

iy m Bullock labour in pair-days.

%, = lManurcc and fertiligers in rupees.

Xs = Other wvorking capital in rupees.

The ecorrelation matrixz in yespeet of Indlvidual produ-
oction fiumctions 1is given in Appendix XV, The cotimates of
srodiction functions awe presented in Tablos 7.3, 7.9, 7.10,

7.11 and 7,12, recpectively for Jowar (umirrigated and irrigated;,
Bajve (unirrigated and irrigated), Wheat {uniyrrigsted and
irmigated), Sugareane-planted and Cotton (both irrigated),

and Gram and Croundmit (both wnirrigated) for the years 195657
and 1070-71., The geometric means of output and inmput variables
are given in Appendix XVI,



Table 7.8 : xgression Coefficients, Standard lrrors and Coefficient of Kultiple Determination
ior Jowar (Unirrigated’ and Jowar (Irrigated) in 195657 and 197071

it

Year [Conitant” Tand  , Huwan | Bullock VFanures & Ctber o of 5 . e
Clog e ° labour © labowr fertili- ° worsin, ‘regressii R value
10) capital coefficients

Zexs
{Bectares "(llan-days J(Pair-days }(Rupees ) (Rupees .’

1956=57 -.80832
e
E=50 (.35752)
1970-73  -,33650
L 34
H=88 (£ 200035 )
1956-57 « 26571

Haiie

N0 { MO2ME)

1970-71 21753

5l (,23053

Jovar (Unirrigated’
+ 25003 53403 «11913

L05943  .06130 1.02w 82245 40.7622°""

*» "
(L17528) (.24323, (.199800 (.07087) (.0k392.

lmmwwm Q.W% 'CQ&.SW

w2 b Hel

(.10206) (.11960) (.13378.

Jowar (Irrigated;
263 Jwee 09875

Ko

L L 3 3 .
A vpﬁu ? n OH.N?V m er,Oﬁr...,

48010 w102 . 02679

T # NS,

(073375 (00867, (.07868.

L2571 L0517 1.0M103 .5y 72.0065"°°

e R.G. -
.02889. (.08210} ]

10979 ,02255 1.072%  0,82220 31wkse™tt

*

N
(.06839; (.11323

17297 .09706  .B8095  .B6581  77.7MG5ews

LE ¢

(.02767) (.03972}

(Figures in parcntheses are the standard error of respective regression coefficients ).
*, ** and *** Significant at 10, 5 and 1 per cont lewvels, respectively,
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Table 7.10 -

Irgression Coefflcicnts, ttandard Lrrors and Cocefficlient of Hultdple Determination
For (heat (Unixrrigated’ and Lheat (Irrigated) in 195657 and 1970-71

Conr tant . Humen Buliock VManures &, OLher -um of 2 ]
Tear (lor a @ 188 2 jonsur ! labour ‘fertili- ‘lomkins ‘re gressioh : ;Sw
157 zerys capital coefficients
(Eectares ) ( (¥an-d2ys ) (Pair-deys J(Rupees) (Lapees
beat (Unirrigpted’
1956-57 -.%330% J+32%0 <18k -, 06070 163 L0200 33062 82479 13.1812¢¢»
E » ® HQG -« =
Nw20 (31777 (.30090) (21766 (.19558) (.07960° (,09857
1970-71 17223 L7013 .0375% - 2000.6 . 09048 03735 .33571 82227 13.8792%%+
Ee .o il Nola * » H.b.
N=21 (.92668) (.20183) (.27362  (.15642 (.06072) (.27592° §
theat (Irrigated:
1956=57 «.7814%; .352236 - 59622 -.23233 .20523 J15219 1.97367 7923  22.605p%
b4 * wnd K5, . H.5,
Kah0 (.55523. (.23692) (.219h%) (.20098. (.08937' (.22005
197071 -, 24649 268135 «36351 0522 16228 « O7WL 92076 «87207 106.0664**e
H.d » g *en X.5, Bl *
=69 (20044 (.10887. (.00602.) (.07813. (.03599. (.0MMO2;

(Figures in percntheses arc the standard error of respective regression coefficients).
*, ** and *** Slgndficant at 10, 5 and 1 per cent levels, respectivcly.



iable 7.11 : legression Coefficients, Standard i rroys and Coefficient of MiQtiple Determination
Ior . ugarcane-ilanted {Irrigated) amd Cotton (Irrigeted  .n 1056=57 ard 157071

Yeap .comatast | [ .7 . Hugen | Dullock HNanures & Other . ub of - e

2oy w. * labour ° labour Fertui.- ! workin; ‘re ssion " wyalue
G capital cocfficlents
(Heetares J(¥an-days ) (Palr-days : {RWB ) (Rupees )
zUgaresne-planted (irrigated)

199657 ~.10430 28415 .0B910 Jd13123 L4030 .09191 . 98023 95371 169, 33ubree
' P » RS
w2l (W60, (.18736 (.26h13. (.08623 (.18539) (.06091)

1970-71 m:_zé .29877  JW766 09685  .32097  .11670 .9009% <7648 365.k031m§

Newe o bl L) e .
lin50 (+2%105. (.08032° (.06792° (.05641) (.07332) (.OM942"
Cotton (Ilrrigated’
1956-57 -.2671% 67692 .20011 ~-07264  .22337 LO9155  1,7932  .800139 1k4,7923%+*
Nl * S NG,
o (JXIEY (L32895) (LIN961, (.3 (L1519 (L173

1970-71 11759 « 50673 - 29399 . 3.227 1219 +05109 .98518 92601 63,6225%0+

o8 wes . P sk )

> S
=39 (.2313) (.082%7. (.10502) (.0595%) (.ou281) (.OM568)

(Figures in parentheses arc the stundard error of respective regresgion coeffiecients).
¢, ** and *** ipnificant at 10, 5 and 1 per cent lewvels, respectiwvel;.




Ifable 7,12 s iu ression Coefficlents,Ctandard i rrors and loefficicnt ~f I"ultiple Determination
Tor Gram (Undrrigated) and Groundnut {(Unirrigated) in 1076-57 and 1970-71

Year . Constent, land ~ |, Human  Bwllock ) amures &, Other ;Cun of | p2 . 5o
‘(los e labour ‘labour ¥ ertili— ‘working 88 Lot value
13} - ecapital mf lelents
) ’iiectamﬁ,(ban—ds.ys)(Pair-day"s)(mes: (hupees
1956-57 -,03%1 « 37266 - a5k 5661 Jd00h  -,1989% 01630 73902 17.4300%%e
H‘Q}. L » ] :S.
=33 (60365  (.30633; (.09196. (.23007) (.10902) (.bIhol
1970=71 -#403G1 7686 L2697 -.17198 11591 32253 1.01279 .98956 98.0586%**
» R % . t 11 3 ™
Ra2} (2292° (,16297" (.199MA& (,10128) (.0398k) (,1276%: N
Croundnut (Usiryigated’ .
1956=57 «.22009  .61759 A6 09590 L7266 0331 .S 83173 B83.94hEvs»
* " B.o ® Ll o Here
N=22 (15955 (08729 (.10288° (.05613, (.01268) (.09113

197071 - b2 65675 08899 -,05321 128732 03732  .E9B22 85615 4.1 39nes
-1 2

R‘u . * H.$. bl r‘.*.
N=23 (5902 (.22126) (.05925. (.08273) (.05230) (.22903)

(Iigures in parcntimses arc the standard error of respective regressian coefficients ).
*, ** gnd se* _Jontficant at 10, 5 and 1 per cent levels, respectiwcl).
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Further, in order to study changes in famer's alloca~-
tive efficiency of agricultural resources for different crops,
comparisons of the marginal value products of farm inputs were
wade with thelr respective per unit scquisition coste, The
parginal valuwe products ( at the geopetric wean level ) of all
the inputs found significent in the equations ( presented in
Tables 7.8 thmugh 7,12 ) wvere cowpared with their respective
per Wit acquisition costs to test the efficicney of their
utiligation in the production of different cros., The differ
enges betwesn the mmrginal value producté and per unit acquisi-
tion costs were tested, for thelir significance with the help of
't test, The results thus obtained are presented in Tables
7413y 7.1y 7,15, 7.16 and 7,17 for Jowar (unirrigated and
irrigated), Bajra (unirrigated and irrigated’, 'heat (unirriga-
ted and irrigated), Sugarcane-planted and Cotion (both irrigeted®
and Gram and CGroundnut (both unirrigated), rcspectively, The
results of the estimated production functiong and the compari-
sors of marginel value products of different inputs with their
per wmit aggquisition costs in wespesct of indiviiual crops are
discussed below separstely.

7.6,1 Resource Froductivity of Farm Inputs for Diffeyent Crops :

It can be made out from the data prescntsd in Tables 7,8
through 7.12 that the mltiple correlation coefficients of all
the production funotions estimated for Aiffvrent crops grown in
the ysars 1956-57 and 1570-71 weye statistioelly cignificant at
3 per oont probabdllity level, indicating that the fomwm of the
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production fmetions gives a good fit, An cxepination of the
coefficlents of multiple determination (EZ) of produetion
functions for all the erops indicates that lsni, humen labour,
bullock labour, manures snd fertiligers and other working
capital explained together about 7 to 95 per cent and 81 to

9% per cent variation in the logarithm of cutput of different
crops grown in the yssre 1956-57 amd 1970-71, respectively.

The perecntage variation in the logarithw of sutput explained
by the included input variables seems to have teen incressed
during the pexiod in ease of all the erops grown under irrigated
conditions ( exespting lajra ) and zrem growvn under wmirrigated
conditions, wiereas in case of all the other crops it has
remained woye or less the same,

The regression coefficients of land wer: found to be
significant for all the crope grown in both the years, The
regression coefficients of human labour werc zignificant for
all the erops excepting sugarcane planted (irrigeted), cotiton
(1rrigated), Gram (unirrigated) and Groundnut (unirrigated)
grown in 1956-57 and Wheat, Bajra and eramﬁ?tau unirrigated)
grown in 197071, The probable resson for non-sipgnificant
coefiiclents of this inmput for the sbovementioned creps may be
that the wse of human labour for these creps was nearly uniform
or varied vithin a very narrovw range. The regression coefficd-
ents of bulloek labour were found to be significont only in the
production funetions for Cugareanc-planted (irrigated) and
Gram and Grouwdnut (both unirrigated) grown in both the years,
and Wheat and Bajra (both unirrigated) grown in 107071,
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The regression coefficients of manures and fertilizere were
sigmificant in alwost all the production functions sxeepting
for Jowar and Gram (both unirrigated) grown in 1956.57 and
Groundnut (unirrigated) grown in 1370.71, 2tker working capital
vas not found to be significant for Jowar, Lheat, Cotton ( all
irrigated), and Groundnut (unmirrigated) creps grown in 1956.57
and Jowar, Bajrs, Wheat, Gram (all unirrigatcd) end loesl Bajra
and Cotton (both Lirrigated) crops grown in 197071,

The elastiocities of output with respect of land, human
iabour, manures and fertiligers and otber working capital were
positive in all the eyops grown in both the years excepting for
otheyr vorking capital in Grasm (unirrigated) grown in 1956-57
vieye it was regative, The elasticity of output with respect
t0 bullock labour turned out to be negative in the production
functions estimated for Jowar (unirrigated), .heat (irrigated
and unirrigated) and Cotton (irrigated) eropt pgiown in 1956.57
and Gram and Groundnut (both uni.rruat,ed), crown in 1970-71, The
megative elanticity of output with respect to bullock labour for
these crope indicates that there was probailly an exoessive use
of this input. But the negative elasticity of output with
respect to biulllock labour was hewever found to be statistically
non-significant in case of the crops grown in 1956-%7,

An examinat ion of the selasticities of pioduntion of
different inruts with reference to all the crops grown in both
the years indiestes that the elasticity of produstion of indivi-
dual inputs were less than unity, implylng deereasing marginal
productivity of factorinputs.
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The elasticities of preduction vere highest for land,
foliowed by huxian labour and menures and fertilivess in ease of
usjority of the crops grown in 1956-57, Lven in the year 1970.71,
the elasticities of production weye Lighest for land in all the
crops but they were fallowed by manures eng fortilizesrs in some
cropd and huren labour and other vorking eapital in other crops.
These elasticities indicate that the output recponse to a given
increase in land input was greater than frov o sisilar increase
in the wse of other farm inputs ( given the we of all other
inputs ) in both the years, Besides this, it is found that the
slasticity of production of land input hag increased during the
period, particularly for all the crops grown under unirrigated
comxiltions and jowar grown under irrigated conditions, The
production elasticity of land input has decgrcased during the
period in cese of Balra, Wheat and Cotton crops grown under
irrigated conditions, vhereas it has remained the same in case

of Sugarcanc-planted.

The elagtieity of proeduetion of hman Ilabour input
secms to have decreased during the period in vejority of the
crops excepting Sugarcane-planted and Cotton (bobth irrigated),
and Cram (unirrigated)., fThe elasticity of nyoduetlion of

builock labour bes decressed during the period in all the



206

elasticity of production of other working cospital has increased
in Jowar and Sugarcane-planted (both irrigatcd), and Gram
(unirrigated), vhile it has decreased in Wheat (irrigated and
unirrigated) and remained the sarme in case of Jowar, Bajra and
Croundnut (21] umirrigated) and Cotton (irrigeted) crops.

An exsmination of the suns of regression coefficients
obieined for the individusl production functions reveals that
there existed inerepsing retums to scale for Jowar {irrigated),
wheat (irrigated) and Cotton (irrigated) ercps grown in 1956-57,
Jearly constant returns to scale have been nocticed for Sugarcane-
planted (irrigated) and Jowar (unirrigated; crops grown in both
the years snd Oram (wndrrigated) grown in 197071, In case of all
other crops grown in 195657 and 197071 thorc prevailed decreas-
ing retums to scale, The retums to seale were found to have
been improved only in case of Bajra and Grax (both unirrigeted),
vhereas there was downward movement in the roturns to seale
during the period in case of gll other crope cxeepiing Sugareane.
planted {irrigated) and Jowar (unlrrigated.; in whose case the
constant returns to scale remained unchangec,

The comparison of the values of the intercept term
reveals that there has becn technologiesl chonge in production
of majority of the crop enterprizes excepting Jowar (both
irTigated and unirrigated), Grasm and Growmdmit (both unirrigated).
The degrec of tochnologleal change, however, veried consideraily

apang these crop enterprises,
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7.6.2 Couparison of Marzinal Value Product of Inputs With
Their Prices Fopr Differcnt Crops
Based on the data given in Tables 7,13 through 7.17, a
couwparison is made below betwesn the marginal value products
( at the geometric mean level ) of all the imputs found signi-
ficant in the equations (presentcd in Tablec 7,8 through 7.12°
with their per unit prioes (acquisition costc) to study changes
in famer's allocative efficiency of agriculturs] resources for
different craps over the period under refercnee,

1) Jowar (Unirrigated :

The marginal velue products of land end dbullock labour
inputs were 2ignificsntly lower than their prices. in both the
years, This indicates that both the inputs werce not optimally
used in both the years, The differences betwoon the marginal
value produsts of mman labour and other vorking capital and
their prices were found non-significant, thus shoving the
optimum wic of these inputs in both the yearc. /43 against this,
the use of manures and fertilizers, which wuc found to de
optimal in 1956-57, was 1ess than optimum in i970-71. This
veans that the yeturms could be increased by increasing use of
vamires and fertilizere for Jowar (Wmirrigated..

11 Jowar (Irrigated) :

The comparison of marginal value products of inputs with
thelr prices indicated that land, bumen labowr and other working
capital were optimally used for Jowar (irrijated in both the
years as the marginsl vealue products of these inpiis were not
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Tadble 7,13 1 Couparison of Marginal Value Produets of Farm Inputs
Lith Their Prices for Jowur {Unlrrignted) and Jowar
(Irrigated) in 1956=57 and 197071

‘Itcm H Lupees per unit of imputs
t Jowar(Unirrigated’: Jowar (Irrigated)

1 1956~57 & 1970-71 : 1956-57 1 1970-71

——

il0,0f observations 50 88 40 Yos
Aang
1LVP &t Geii 29,81 89.73° 207.95 218,1%
rriee (per umdt) 100,77 132,46 156,53  175.63
vifference «7G.96%0® 42 732 ) Lo b2,51
. 20,89 16.2% 957 37.67
Lugen Lebour
1VE at Gk, 2.50 1,64 3e26 1.20
Frice (per wnit) 2,32 2,32 2416 2.16
L4 ffe yenee 0,18 -0,18 1,10 -0,96
Dol o i LY 0,67 RS | 0,83
MVP at G.M, 1.25 -0,58 1,78 0,63
Trice (per unit) 6.52 7472 491 7.02
vifference «§,27%3%  o8,30%%* 3,13 «6, 39"
Cebe 2.09 1,90 2o 1.80
¥VP at G.X. 1,08 1,62 2430 L, 38"
rrice (per umit) 1,00 1,00 1400 1,00
nifference .08 0, 627* 1,30+ 3,380+
Sel o 1.29 0.37 N.93 0.70
Other Woridng Capital
HVP at G,li. 0.78 1,28 CeSd 0,84
Irice (per unit) 1.00 1,00 1,00 1,00
Mfference -0,22 0.28 -0s 09 ~-0.16
LeE, 0055 .61 '4-.5')' 0.55

2.%¢ and *** cigpifieant at 10, 5 and 1 per cont levels,
respectively,
+, indicates that the marginal value gmdwbs of the input esti-
r.ated for twvo years are signifleantly dificxrni frox each otler
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Table 7,14 : Comparison of Marginel Value I'roducts of Faru lnputs
vdth Thedr Prices for Bajre (Unimigated) and Bajra-
local and Hybrid(Irrigated) in 1956-57 and 1970-71

3 Rupees per wit of inputs

teom tBajra(Unirrigated} : Dajra (Irrigated)
1970=71.
:1988.6% ¢ 1970=71 :"'iocng 1 Hybrid _
No.of cbservations (7S 55 a7 W

w’rp at GC.l. 48,78 o1,1% 152,02 23,56
Price (per unit) 99,32 128,32 126,05 144,80
uiffeyence =50, Serer .37 200 29.97 98,76
'm'o:E’o 19\037 2"-99 53081"

B‘%’%{&%f ‘e 1.9 0,62 2,47 1.83
srice (per unit) 2.1% 2% Ze¥3 2,36
Jitfercnce «0,957t o] Ga%s Do Ot «0.53
el e O 0.72 1.21 1.31

B

“W 0. 7% b, ol" 2,35 5.35
'rMce (per wit) 6.30 6.95 o 7 7.86
Uif ferenece «5,56%ee  .2.11 -5+02 -2,51
Sel s 1.5% 2.0 4,02 4,87

I 5 &

‘%ﬁﬁm 1.79 1.56 1.2% 2,03
Price (per wnit) 1,00 1,00 ie Q0 1,00
Jdfference 0.79 0,56+ 0.1 1,03**
Lol 0,79 0.36 Ce?73 0.51

Other Woriking Capital
EVP :t G.t, 2 0.71 0.85 ~.18 1.9%
Triee (per unit) 1,00 1.00 1,20 1.00
Jifferenge -0,29 ~0.15 0,18 0.9
uek . 1,09 0,96 107 1.32

*,#¢ and *** Sionificant at 10, § and 1 per ccnt lewels,
respectively.

+ indicate: that 1I'VPs of the input estimated for two years are
“ lgnificently different from each other,
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significantly different from their prices, The parginal value
product of bullock labour wes negative in both the yars and the
difference between the marginel velue prodict and its price was
found to be significant. Tiis indicates thet {ke bBullock labour
input was used in excess, The marginel veluws »roduct of manuyes
and fertiligers was significantly higher than its pyice in both
the yearsj indieating theredy lower than optinurm level use of
manyes and fertiligers for the crop., In otlrr words, there
existed a scove for incrvasing returns from Jowar (irrigated) by
increasing usc of manures and fertiligers in both the years.

134 Bajm {(Unirrigated) 1

In case of Bejra (unirrigated) the marsinal walue products
of land and hucan labour were significantly lower than their
prices in both the years, which meant exces: Lvc use of these
inputs, The marginal value product of dulloel labour was signi-
flioantly lower than its price in 1956-57, btut the difference
betweon 1ts marginal value product and priec woo non-significant
in 1970-71, 7This indicates that the use of Liullock ladbour for
Bajra (unirrigated) has become optimal during the period. The use
of manures and fertilizers and other vorkinr capital in 1956-57
and that of latter in 1970.71, was found ftc be optimal a8 the
differencos betweon their marginel value products and prices
vere non-significant during respective years, The marginal value
product of manures and fertiligers, however, was found to be
signdficantly higher than its price, There was, thus, a need
for incweasing its use for maximiging returnc.
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Iable 7,15 : Comparison of Marginal Velwe Ireducts of Farw Inputs
- 1th Their Prices for theat (Urirrigated) and Wheat
(Irrigated) in 1956-%7 and 1970.71

Items

. Tupessz per unit of inputs

:_wheat{ Unirrigsted): ' beat(Irrigated’
2 1956-57 3 1970=71 : 1956-57 ¢ 1970~71

Fo,of obtervations 20 2 ho 69

Land

T FYP at G,L. 96,69 222,46  105.69 305,75
Price (per wnit) 1% .9  1s7.86 1ok, 68 126,83
ffeyenoe 58,25 W, 60 -38,99 118,92+
ek e 67,26 95051 73..07 92.11

E vy & oFe 1.73 ‘3052 l.91 3090*
Irice (per udt) 2,83 .1 Seld 2,15
wiffeyrenen =)0 -2a79 - g2l < 1,75%*
Lo 1,18 382 D470 1.0%

. 1 at Gobe 0,99 6.62* wle?% 0e22
*rice (per unit) 5.3/ 8,61 Yal? 6.45
sAfference -6,32%*% 1,99 -5, 06uee L6, 23ex
»L.I:-. 2.63 5017 3-055 3036

L‘%"i’a Hpe;:;m@m 1.5% 1,56 2488 2,42
rrice (per unig) 1,00 1.00 1,00 1,00
Afference 0.59 6.56 L.88* 1,2
Colo 1.06 1,05 1.30 0. 5%

e o, 1.21 0.27 1,51 0,56
crice (per umit) 1,00 1,00 1,00 1.00
A ffercnee 0.2% ~0473 D51 iR
Eoly 0. 84 2,00 el9 0.3

%, %% and e** ignificant at 10, 5 and 1 per o nt levels,
respectively,

+ indicates that the KWs of the lnput esliicw.. for two years
are signifiecantly different from each other,
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iv) Bajra (Irrigated)

In case of Bajra-local (irrigated) grown in 1970-71 the
differences between the marginal value produets of sll the five
categories of inputs and their respective priccs were found to
be non-signifieant, indicating thereby optimal level use of
these inputs, The usc of human labour, bulleck labour and other
working capital inmputs was found to be optimal in case of
Bajre-Hybrid (irrigated) grown in 1970-71, Therc, however,
existed greater scope for increasing returme frov Bajre-Hybrid
{irrigated) by increasing use of land and manures and fertiligers
inputs a8 the marginsl value products of these inputs were found
to ke sigmificantly higher than their prices,

v) Lheat (Unirrigated) :

The difference betwveen the marginal valus nroducts of all
the categories of inputs wsed for Wheat (Unirzigated) and their
prices was found non-significant in both the yeers. This reveals
that there was optimum level usc of these imputs, The only
exception to this was bullock labour used in 1956-57, vhose
marginal value product was signifieantly lowcy than its per
unit price, indicating theredy excessive wse of this input.

vi) ibeat (Irrigated’

|

The @ fference between the marginal v=lue products of
land, hwman labour snd other vorking capitel inputs and trelr
per unit prices vas nonesignifiesnt in 195657, which means
that these inputs were used optimally for thkc crop. The
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marginal valus producst of bullock labour was significantly
lower than and that of vanmures and fertiligers greater than
their vespective prices in the sape year, This shows that the
use of bullock labour was in excess and that of mamures and
fertilizere below the optimal Jevel for the crop grown in
195657, In the year 197071, however, the varginal value
products of land, human labour and manures and fertilisers
inputs were significantly higher than their respective prices,
ingicating theyeby less than optimal level wsc of these imputs
for the crop, As against this, the marginal velue products of
billock labour and othér working capital werc found %to be signi-
ficantly lower then their prices and thereforc these inputs seen
to have been used in execss for the erop., 1he cowparison of
sarginal velue products of all the inputs and their prices
clearly reveals that there existed greater scope for incressing
returns frow the crop through optimael level use of these imputs
in 197071, The returns could be inereased by inereasing we of
land, human labour and mapures and fertiliger inputs and by
decreasing the use of bullock labour and otlwr working capital
imputs, The inerease in the warginal productivities of land,
human labour and manuzes and fertiligere during the period may
be attributed to the improved secé variety of the crop sown in
1970-71.

planted (Irrigated.) &

cugareane 18 perhaps the only cerop whrein no change
in the alloeative efficlency of the sample farws 1s observed
during the period, The marginal value products of land and
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Table 7,16 ;: Comparison of Marginal Value Products of Fam
Inputs With Their I'rices for “ugzreane-Planted
Irrigated) and Cotton (Irrigatcd) in 1956-57

anéd 1970-71
\ Rupees per it of uts
Itons hi%r-gavgqtegc ,botton (:ix.:gigatedﬁ
$1956=-57 1 1970=71 . 1956-57 1 1970-71
Ho.0f oboervations 24 50 A 39
Lmﬁvx at G.h, 245,13 W70, 320,20 899.58"
Price (per wnit) 365,70 581,59 163.33  177.26
DAffercnee 1775.43* 188G,35%¢* 131,96 722,32%%*
Lok 130,76 639,57 19,468 132,60
gm p st oi’io 308"' 50!"6 10é3 2059
rriee (per unit) 2,41 .3 2,19 3.12
piffevence 1.43 2415 e 90 ~0,93
-.3.}‘;. 5093 2."*2 ‘r.03 0.8‘#
Sullock labour
iXT at .., 18,66 19,66 ~1,33 0,99
Price (per unit) 6.50 11,74 700 6.30
Difterence 12,16 792 -7 37 '5!31
Lok s 13.91 il.08 5-87 "’037
! 8 ;
Mll&l%i a%.lﬁm %.68 2.95 P. 04 2.51
Frice (pﬂr mt) 1.00 1,00 107 1,00
L3 fference by, 68** 1,95%¢+ 1.0 1,510
S.Ee 2.51 0,63 1439 0,80
N i i i'iam ..;,M 1.b 1,21 1,09 1.39
Trice (per unit) 1,00 1,00 1.00 1,00
Liffercnee Ok 0,21 Ce9 0.39
o O 0,84 0.9 3470 1,12

srmoreeie

*,%* and **= Sizmdficant at 10, 5 and 1 pexr cont levwels,
respectively.

+ Indieates that the I'VPs of the input estirated for two years
are significantly different from each other
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panures and fertiligers inputs wore found to be signdificantly
higher than their per unit prices during bot:: the years, This
indicates that there existed greater scopt for inareasing
returns frean the crop during both the years by inereasing the
use of land and manuyes and fertilisers inputc to the optimal
level, The difference between the marginal vedue products of
himan labour, bullock labour and other working capital snd
their respective pay unit prices was non-significant during
both the years, which meant that there was optizmal lsvel use
of these imputs, It may, however, be noted that limitation
on availability of irrigation resource will not permit diwersion
of additional land for sugarcane cultivation for maximiging
returns,

vili) Cotten (Irrigated) @

The difference between the marginal valie products of
2ll the categoriss of inputs and their per Wit prices was non-
gignificent in the year 1956-57, indieating theredy optimal
level use of these inputs. In the year 197071 also, the
difference dbetween the marginal value produsts of htman labour,
bullock labour and other working capital inputc and their per
unit prices was non-sigmifieant, The marginal walue products
of land and huran labour imputs, however, arc found to be
signiflcantly higher than their respective priers in the year
1970-71, veaning thercby less than optimel Jevel use of these
imputs, The returnz from cotton culltivation could, therefore,
be increased by increasing use of these inputs, The comparison
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Table 7,17 : Comparisen of Marginal Value Procuctz of Farw Inputs
.ith Theiy Irices for Gram (Unirrigated) and Ground-
nut (Unirrigated) in 1956-97 and 197071
T Rupees per unit of inputs

i Grem( Brrigated: Groundnut(Unirrigated)
: 19 1 19 " 165057 ¢ 1970-71

——-—

No,of observations 33 7 2 23
M’VP at G,M, 80.62 091,73 L6379  755.84
Price (per unit) 117,27 163.91 139,33 180,1%
UAfference «36,65  ~72.,18% 32L Lh2ved 575 700
wek o 65.3#5 3.2/ 6E,06 390‘. 63
Husan Labour
iVP at G.K, 1,24 1.99 1.hh 1,57
Price {per wnit’ 2.9 291 2.17 214
vifference =1,70 «0,92 w73 «0,57
Lele 2.% 1.48 R 2,45
Bt o - :
NP ab Geh, 10.50 l b 4,56 -3.51
Frice L’per unit) 5.02 7.23 5167 6,10
vitferenee 548 ~8,69¢% .7 .71 -9, 61**
L7 529 0.86 2467 545
* 3
ML LLBE | 0 2.3 s
Price (per unit) 1.00 1,00 1.00 1.00
i e ronece 0.88 ~0s33* Le3gte® 3,59+
wel, 2.81 0.23 R Y 1.87
pther Vorking Capital
KEVP at Gk, -0,83 0.89" 0429 0,20
Friee (per unit) 1,00 1,00 1.00 1,00
vifferenece wl B3¢ .0,11 wla71 ~0.80
. D08 0.35 {1478 1.22

*y¥¢ mnd *ox Sipnificant at 10, 5 and 1 per cont levels,
respectively.

+ indieates that the VPs of the input estirated for two years
are significantly different from each other.
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of marginal veluws preoducts of all the categories of imputs
reveals that the technnlogical breakthwough in cotteon culti-
vation has contributed to inoreased procductivity of all the
inputs during the peried.

ix) Cram (Unirrigated’ :

The wse of differyent imputs for Orar (unirrigated)
presents a guite different picture, The optimm reseurce
allocation for the crop was found in casc of all the catego-
ries of imputs { excepting otber working ecepital ) in 1956-57
and hugan lebour and other working capitel inputs in 1970.71.
The wuse of other wo'z‘king eapital in 1956.57 and that of land,
bulllock labour and manures and fertilisers in 197071 is found
to be in excess,

x; Growndnut (Unirrigeted) 1

The parginal value produets of land end remures and
fertiligers ave found to be significantly higher than their
respective prices in both the ysays, indiecating theyeby less
than optimal level use of these inputs, That weans, there
existed grester scope for increszing returns through increased
usc of land end manures and fertilisers inpuic during both the
years, The difference tetween the marginal wvalus products of
hupan lsbour snd other working espltal and thelir prices was
non~signi fleant during both the ysars, indicating thereby
optimal level use of these inputs, The we of bullock labour
input which was found to be optimal in 1956-57 secms to have
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becows sxoessive in 1570=-71 a8 its marginal value produet ves
sigdficantly lowver than its per unit price during the latter
year,

As discussed above, the marginal value produet of land
input was found significantly higher than ite pricc (average
jmputed rental of land) in case of Sugaremnc.planted (irrigated)
and Groundnut (wnirrigated) crops grown in both the years and
Bajra~-Hybrid, Wheat and Cotton (al)l irrigated) crops grown in
1970-71, As against this, the margima] value produect of land
input was found to be significantly lower than 1ts price in case
of Jowar and Bajra (both unirrigated) erope grown in both the
ysars and Oram (unirrigated) grown in 1970-71. These findings
indigate that the expansion of area under cultivation would be
more profitgbis in majority of the crops grown under irrigated
conditions, Another conclusion that fallows fro the evidence
i8 that the high yielding varieties of Bajre, .L.beat and Cotton
grovn Wder irrigated conditions bave playcd s premiment role
in the year 1970.71 in incressing the margirsal productivity of
land input,

The human labour input was found to be optimally used
for almoat all the oreps grown in bLoth the years excepting for
Bajra (unirrigated) grown in both the years and Lleat(irrigated’
grown in 197071, Thw use of hman labouy input vas found to
be in excess for Bajra (umirrigated) in both the yeare, wheress
there existed a scop® for increasing returms fyom Yhwat
(isrigated) in 1970-71 through ingreased use of huan labour

ingut.,



a9

The marginal velue producet of Taulleck labour inmput was
lower than its per umit price in all the crops (exeepting
Sugsreans.plantsd), although the differences wore non-sipgni-
ficant in seme of the eases, The marginal velue product of
bullock ladour input was signifieantly lower than 1its per unit
priee in case of Jowar (unirrigated), Jowar (irrigated) and
Wheat (irmgated) creps grown in beth the years, Bajra
(undrrigated) and Wheat (unirrigated) grown in 1956-57, and
Graz (wirrigated) and Groundnut (wnirrigated) grown in 1970-71,
This indigcates higher than optimal level us¢ of bulleck lsdbour
input for majority of the orops in both the years.

As Tegards manuyes and fertiligers input, it was found
that its marginal value product wvas significantly higher than
its price in 4 out of § crops grown in 1956-57 and § owt of
11l erops grown in 1570-71., This indicates that, inspite of
the higher wse of manures and fertilisers imput in the latter
year as compared to the former, there is further scope for
increasing spriication of mamires and fertilizers for different
eropt in order to optimise its use and ineresasc returns,
Adoption of fertilizer yesponsive Idgh ylelding varieties of
some of the erops and better irrigation control wmight be some
of the reasons for such a change. Considering the possible
higzh potential for inereasing crop ylelds through inaoressed
use of wamures and fertilisers, it may be said that the farws,
in general, vere loss cfficient in using this imput at the
optinal level, particularly in 1570.71, may i< duc %o limita-
tions on evallability of mquired fumds for this purpese,
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The difference betwsen the warginal value product of
other vorking capital and its price wes non-significant in all
the crops grown in both the years., The only exception to this
was found in Oran (unirrigated) and Wheat (irrigatod) grown in
1956-57 snd 197071, respectively, in vhose case the marginal
value produets of otler working capltel were significantly lower
than ite priee. It may be concluded that, on the whole, the
othey working capital imput waz optimelly used In both the years.

The comparison of marginal value preduets of different
inputs with their priess for diffeyent crop: indicated that the
marginal velue produets of inputs were significently different
from their prices in 15 cases out of the W5 couparisons made in
1956-57 and in 2% cases out of the 5% cosparisons in 1970-71,
These findings suggest that the degree of efficiency of alloea-
tion of sgriswiturasl resources was relatively higher in 1956.57
than that in 1970-71, Ikis particular finding is a alear indi-
eation of the fact that, since agricwlture in the reglon 45 in
the transitional phase of development it was in a state of
disequilibrim: 4in the early 'seventies, and may be, it might
takté¢ several ysars to atiain a mew equilibriux at a Mgher level,

7.7 Economic Optimal Levels of Imputs for Liffercnmt Crops :

It has been ohbserved in the previous cection that there
existed sore fnefficiencies in the allocation of farm resources
in both the years, Keeping this in visw, sn sttempt has been
unade to study the economic optinmal lewvel of farm imputs in the
production of individual crops under limitec capital (sctual
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used) constyaint, The main objective of such anslysis is to
see the extent to which existing level of input use deviated
from the optimal level and find out the possible ingreasse in
the output lsvel of individugl erops threugh realloeation of
limited espital.

land 15 the madn resource of the faysers in the produ-
ction process, The foregoing dizcussion ke chown that the
marginal value produet of land s much higher than its rental
value in majority of the erops, This suggesis that the area
under cultivation should be inereased for ite optimal use,
However, land being a fixed yesoures, it i= not possiltie for
the fammers vith their limited capital to extend the area under
cultivation, Therefore, any suggesticn on desirebility of
increasing the wse of land resouree would not be of practical
use, The consideration of econouie¢ optimal ievels of farm
inpute has beoy therefoye, limited to huxan labour, bPullock
lebour, pamures and fertilisers and other vorking eapital.
The economic optimal 1lavels of these inputs have been separately
estinated for the individual crops grown in both the years on
per hectare basis, While estimating these lewvels, the levels
of land and other non-significant inputs have been fized at
the geometyic mean, The estimated existing end optimel levels
of farm inputs snd output per hectare are given in Tables 7,18,
719, 7.20, 7.21 and 7,22, vespsctively, for the crops Jowar
(unirrigated and irrigated), Bajra (unirrigated and irrigated),
wWheat (unirrigated snd irrigated), Sugarcane.planted and Cotten
(both irrigated) and Gram and Groundnut (both unirrigated) grown
in 1956-57 smd 1970.71,



Toble 7,18 1 Lxisting and Optimal levels of Fayrsm Inputs snd
ouwtput Per Beotare of Jowar (Uniyrigated) snd
Jowsy (Irrigated) in 19%6-57 and 197071

Items sJovar{Unirrigated) : Jmlﬁ“d)
— $ 1%;5:5‘} ) Igm 3 3
. Eagntaliﬁmted{ks o) Ry ?3&& » 23

Eupen Labour (Van-days)

Lxisting levsl 25,40 28,32 62.09 54,35

Optimel level 2642 2,30 5761 29.63

Differenece 1.02 .02 W8 2,72
Bullock Labour (Pair-days)

Existing level - - - -

Optiral level - - - -

Differenee - - - -
¥amyes and Fertilireve(Rs.)

Lxisting level - 12,36 23.2% 17.93

Optimal level - 21,68 2.9 76.87

Difference - 9.32 9466 58, 9%
Cther Working Capital(Rs,)

Ixisting level 9.48 - - 30.90

Optisal level 7.09 - - 25,36

Nd.fference 2,39 - - o SN
Qutput (Qquintals)

Ixisting level 1.55 2,06 £,03 5462

Optimal 1,56 2,10 408 6457

V4. fe rence 0.01 0.0 0405 Ce99

lereentage inerease 0.65 1.9 083 16,90
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Table 7,19 ¢ Lxisting and Optimal levels of Fam Inputs and
Output Per Hegtare of Bajre (Unirrigated) end
Bajra-local and Eybrid (Irrigated) in 1956-57 and
1570=71

Items 1o Jra(Unirri gated’ M
3 195657 1 1970-71 : %ﬁ‘%’

Gwim alloceted(Rs, ) 68,82 87.19 135035 209,33

Eum Han J
I xisting level 29,08 - 39.16 62,63
Optimal level 202 - 3777 N,
Difference 5.07 - 1.3% .06
Bulloek lsbour(pair-deys)
I xigting level - 9,53 - -
Optizal level - 7410 - -
M fference - 2.3 - -

T Existing level | 6.59 20,9 4069 61,52
Optizal level 17 .00 .a 4%, 08 81,0
Difference 10,85 16.85 339 19,52

Other Working Capital(Rs,)
Txisting level - - - W2,66
Optimal level - - - 53.79
Difference - - - 11,13
Qutput (quinteis’
1 xisting level 1.59 2,75 e 52 10,17
Optimal level 1.65 2479 Y57 10,37
A fference 0.06 0o OM 0405 0,20

Fereontage inerease 3.77 105 1,11 1.97
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use of human lsbour in 19557 and bulleck lshour in 1970-71 and
more manures and fertilisers in both the years for obtaining
3,77 and 1,49 per cent increasc in existing level oubtput during
the respective years,

iv) Bajre (Irrigated) :
The astinntes yelating to optimel rescurec use levels in
the production of Bajre~Local (Irrigated) in 1970«71 indicate
that there was Mot much difference in the optimal and existing
levels of wse of Yawman labour snd mamires and fertilissers inputs,
Feallosation of fimds in favour of more masures and fertilivers
end Jess hamsn labour oould have comtributed to 1,11 per eent
ingrease in the existing level omtput, Similarvly, in case of
Bajre-Hybrid (irrigated) grown in 197071, it 1s found that
there vas the possibllity of obtaining 1,97 per cent increase
in the existing output level through reallocation of funds in
favour of more manures and fortilissre and other wosking capital
and less nnsan labour,

v) ¥heat (Umiyrigated)

The comparison of tlw optimel and existing Jewvels of
inputs in the production of Wheat (unirrigated) indteates that
less investeent in human labour snd more on canures and ferti-
ligers and other vorking capitel could heve contributed to
increase in the existing level output by 16,24 per oent in
195657, 4s agalmet this, theye existed the pozzibility of
obtaining 1,62 per esnt increase in the existing level output
in 1970-71 through realleecation of funds in fuvour of more
panures and fertiligers and lesz dullock labour,



227

Table 7,21 : Lxisting end Optimal Levels of Farx Inputs amd
Output Per Hegtare of Sugsreanc.-ilanted(Irrigated’
and Cotton (Irrigated) in 195657 and 1570.71

T Ierer G I ":.-?ié.ggaa ,Cotton(Trrigated”
(a WEWWW
_Capital allecated (Re 3586 2906.52 179.23 715.02
supen Labouy (s ye
" Ixisting level - 23.50 %816 200,68
Optimal level - 190.72 38.67 162,28
Diffeyenos - 32.83 1949 39.40
Bulleck Iabouri{Pair-daye)
Lxisting level W5, 40,7 - -
Optimel lsvel 0,51 35.27 - -
24 ffeyence b, 50 G o7 - -
Kanuyes and Fertilipere (Bs,)
: xisting lewel 536,40 900.81 51..86 B5.78
Optimal level 955.98  1372,27 S, 208,71
Difference 419,58 W1.M6 h2,68 122,93
Othe r Working Capital (Ra,’
Ixisting level 606,89 797.10 - -
Optimal level 217,57 ko8, g - -
Difference 38%.32 293,46 - -
Qutput”( Quintals)
I xisting level 76.51 83.83 2,38 8.10
Opticzal level 95,30 92,10 3.00 8.6
L iffeyence 18,79 8.2/ 0,62 0.36
Pergentage increase 24,56 9,87 26,05 R

*Output of Cugarcane 18 measured in tonnes,



vl ivhegt (Irrigated) :

The difference between the optimel and existing levels of
inputs suggests that less investsment should have been sade in
huzan labour sad more on mamiyes and fertiligsre in 19%-57 to
ocbtain 12,50 per osnt increase in the existing output level of
+heat (irrigated), In the year 1970-71 also there existed the
poss {bility of obtaining 58,08 per cent increasc in the existing
output level of this corep through reallocation of funds in
favour of more msnures and fertiligere and human labour and less
other working eapital. Ihe optimigation of ocutput exerelse
indicates that the existing allocation of resources widely
deviated from the desired optimsl lewel in the production of
Iheat (irrigated) in both the years.

vii) Sugsrgene-pPlanted (Irrigated) :

In the productiondf Sugaroane-Planmted {irrigsted) orep,
the comparison of the optismal and existing levels of output
indieates that there wvas the need for realloecation of Nmds in
fevour of moye manures and fertiligers and less for all other
inputs in both the years for optimising returms. Sueh realloeca-
tion of limited funds could have contributed to increase in out-
put to the extent of 24.56 and 9,87 per oont over ths existing
level of output in the yars 19%.57 and 1570-71, respectively,

viii) Cotton (Irrigated. :

The estimated optimal lewels of respurces in the pmdu-
ction of Cotton (irrigated) in both the yerys indicate that
there was te need for & lower level use of huan labour and
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Table 7.22 : ! xisting and Optimal levels of Jarms Inputs and

output Per Heetare of Grem (Unirrigated) and

Groundmut (Unirrigated) &n 195657 and 197071

37 Growmdnat (Unlrrigated

t 1956-57 t 1970-71 ¢ 1986-%7 & 197071

Capital allocated (Rs,)} 137,37 180,% 112,50 172,26

Human Labour (kan-days)

bxisting level 25. 1 26,22 - 65 .\

Optimal Jevel 9.63 23.62 - 2,20

Pifference 15,491 2,60 - 41,20
Bullock Labpur (Pair-days)

L.xisting level 9.29 - 15.8 -

Optinmal lsvel 175 - 12.75 -

Dif ference 8.29 - 3k -
hKames and Fertilipeys (Rs,)

1 xisting level 15,5 33.73 22,86 32,22

Optimal level 2,02 29,57 48,49  101.72

D4 fference 508 4,16 25.63 69.50
other Working espitel (Rs,)

Existing level - 70, 5% - -

Optimal level - 82,27 - -

Iifference - 11,73 - -
Output (Quiptais)

Existing lewel 2.7 2,5 5406 7.76

Optizal level 2,83 2,49 5. 8.23

Diffe rence 0,36 0.2% 0,18 0,47
Fercentage incresse 2,57 11,16 3.56 6.06
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pore of manures and fortilisere input than thedr existing levels
of use to optimise the yeturms, The covparison of the opfimal
and existing levels of output indieates that the former ves
higher by 26,05 per cent in 1956-57 and L+ per cent in
1970-71 than the latter,

ix) Gram (Unirrigated)

In the production of Gram (umirrigated), the comparison
of optinmal output vith existing levels indicates that investable
funds should have been wsed in faveur of more dWlleck labour and
nanures and fertiliseys and less husen labour in oxder to
paximize the returns in the year 19%6-57., In the year 1970-71,
however, there wvas the peed for realloesation of fundz in Mavour
of more other working capital and less Mixsn labour and menures
and fertiligers inputs to optimise retums, These sdjustments
could have resulted in increasing the output by 14.57 and 11,16
per oent in the ysars 1956-57 and 1970.71, respectively,

x) Croundnut (Unirrigated) :

The estimated optimal output levelz for Croundnut
(uniyrigated) crop indicatc the need for reallocation of funds
to permit increased purchase of manures and fertilisere in
both the years by way of using less dullgek labouyr in 195657
and hwan labour in 1970.71, These adjustmends in the ipvest.
vent funds could have reswited in incyeascd output by 3.56
and 6,06 per cent over the existing level cutput in the yeays
1956-57 and 197071, respectively.
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7.8  Economie Optimal levels of Farm Respurces for Farm

Business g8 a Vhole :

Couparizons of marginal value productz of farm resouroes
vith their priges, in respeet of individual crops as well as
for the fam businesz (total corop productisn’ as a whole, have
indicated that there existed some inefficiencics in the allocs-
tion of faru reseurces during toth the yesrs. The analysis
regarding estuation of optizmal level use of farm rescurces for
different crops has also supported the fact that there prevalled
the possidbilities of inereasing oubtput and gross retumms of
Individual erops in both the years through optimal reeallocation
of farm presourets. Sinilar stiempt is made in this ssctiomn to
dactermine sconomic optimal wse levels of farz rescuroes for the
total erop prodiuction Dusiness of the ssmple faxs at two points
of time and to study changes thérein over a pEricd of time, The
¢conomie optimal uie levels cof different farw rescuross are,
however, determined both wnder uwnlimited end linited capital
6ituations,

a) Lconowmic ths.ul lLevels of Farm Resguree: Under Unlimited

The estimated economic optimal use levels of different
farw resources (under wmlimited eapital situmtion) with
referenoce to each sixe grouwp of farms and at the overall level
of sample farws are given in Talkls 7,23 alang with their
existing use levels in the years 1956-57 and 1970.71,
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The comparison of the optimml and existing wee levels
of faru resourees indicated that at the overzll lewsl, the
optimal level use of land (gross cropped area’ exceeded the
existing level in both the years. The difference betwaen the
optimal and existing levels of land we, however, narrowed
dowm during the peried, implying thereby the economie rationa-
1ity in the we of land resource during the latter period. The
estimated optizal we level of buman labour is found to be
lower than its existing wse level in 1956-57, However, in the
year 1970-71, the difference between the eoptimal snd existing
use levels of mman labour wvas alwost negligihle, This mpeans
that during the perieod under reference the avernge famer in
the region has attained the squilibrium position in the wse of
huzan labouy yescures, In c¢ase of dPwllock ladouy, the optims-
1ity exercise indicates that its wse was econcrieally irrs-
tienal in bYoth the ysars, It 43 seen that there was greater
scops for dascressing the wse of Bullock labour to naxizize net
fare retums, The optimal we levels of manuyes and fertilisers
other working capital and ammialized capital investaent arve
found to be higher than their existing use levels in both the
years, showving thereby the need for increasing the use of
these resources for maximixing fara returns in 1956=57 as well
as in 1970=71. The sceps for inereasing farm returns through
increased use of these resources was, however, relatively more
in the latter period, The evidence qlsarly indicates that the
technnlogical changs, emdodying the use of hish ylclding
varieties of some of the crops, has mecessarily pushed up the
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demand for irrigation resource, marmres and fertiligers, fam
zachineries, ete,, during the early 'seventies,

Looking to the existing and optimal wme lewels of farw
resources vith refeyence to different sire groups of farms it
is seen that the oxisting lewvel wse of land resource was lower
than its optimal use level on large farms in 1956.57 and smalld
and large farms in 1970-71, The existing uwse lewvel of land
resourcs was higher than its optimal use level in case of
pedium fazes in Doth the years end smell famue in 1956-57. This
fact reveals that, because of intenmsive cultivation, small
faras bhave suaceeded in incressing produetivity of land during
the period, whereas in the cste of Jarge farms there prevalled
the poesibilities of deriving economiss of large scale farming
in both the years, The optimal use level of mman labour is
found to be Bigher than 168 exiating use level in all the size
groups of fays exoepting large farme in 1956-57 snd 2wall
farws in 1970-.7), The axisting we level of Mlllock labour was
far beyond its optimal use level on all the fayms in both the
years, The examination of optimal and existing wse levels of
senures and fertilisere, other vorking capital and snmualiged
eapitsl inveitnent clesarly indicstes that there wns greater
seope for maximizing fare returns through increased wse of
these resources on all the farws in doth the years,

b) Loonemic Optimal levels of Farm Resourees Under Limited
Capitud situvation 1

The setimates of sconomie optimal wsc levels of farw
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resources under unlimited oapital situation mxe of limited
practical we in the short-run period. 7This is so hecawse,
linitations on the savailability of required capital do not
peruit immwdiate drestic changes in the resource use pattern
in the direction of optimisation of farm resources. In that
sense, theae estimates weyely indicate the potentialities of
inereasing farm returmd in the region, Undeyr the situation
of limited eapital, the fam returna could, however, be maxi-
wimd in the short.run period through realleeantlon of limited
eapital ssong different farm resources in such a way that the
marginal rate of substitution between two inpubs was equal to
the ratio of their prices, In visv of this, the eccnomic
optimal Jevels of individual resources have becn astimated
wdsr linited capital situstion, VWhile doing so, land and
buwllock labour inputs are held constant at their geesetric
nean levels for the resson that the former iz a scarce input
and the regression cosfficients of the laticr are found to de
mon-signifiesnt in majority of the production equations.
£isdlarly the last iLmput variable viz,, amnualiped capital
investment (representing fixed capital assets on the farws )
15 also eld eonstant (at its geometric mean) in the analysis
with an sssuzption that imwdiste adjustments in the we of
this maource aye not possilble, The exercise regarding
resllocation of limited ospital in the direetion of optimiza-
tion of respurce use is, therefore, restricted to orly three
other resources, namely, huean labour, spanures snd fertilizere
and other vorking capitel. The optimal levels of use of
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these yeaourges and gross yefurns under limifed empital
situstion arc given in Table 7.2% nlcaa';with thedy existing
lewels in individual size groups of farms snd st the overall
lavel for both the years,

It ean be seen fyom the tahle that at the overall level,
reallocation of limited capital in favowr of wore manures and
fertilisers snd other working capital and less aman labour
could have opntyibuted to an ineresse in the existing level of
gross yeturns to the extent of 7,87 and 3.19 per eent in the
youre 1956-%7 snd 1970-71, respeotively. “hen individual sige
groups are consideyed, it is found that the existing wee level
of human lsbour was higher than its optimal use level in all
the sige groups of farms in both the years, This sugpests
that the wse of human labour sheuld bave been decyeased to its
cptimal level and extra funds resulting therefrew should have
been diverted for purchases of other resourccs, The optimel use
Jevel of mmures and fertiligzers tuxmed out to be higher than
its existing wee level on all the famms in bDoth the years, As
against this, the optimsl uwse lewel of other working eapital
was highsr than ite existing use level on large farns in
19%6-57 and on all the fams in 1970-71, Based on these
findings, 1t way be coneluded that msallocatins of funds in
favour of more manures and fertiliigers and othey werking
capital and less human labour could have contriduted to an
increase in the gress returns on large farms in 1956-57 snd on
all the farwms in 1970-71, Whereas, in case of smell and mediwn
farms in 1956-57 funds should have been realiceated in favour
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of more mamures and fertiligers and less huxan lebour and

other working eapital. The reallocation of fumds, a8 suggested
above, ocould bave made it possible to inorease exizting level
of gross retums to the sxtent of 3.30, 0,19 emd 10,12 per cent
in 1956-57 and 5,86, 1,46 sand 3,19 per cent in 1970-71 on small,
medius and large farms, mespectively, By cocparing the possible
perosntage increase in the gross returme, resulting from resllo-
cation of farn resources undsyr limited capitul situstion, it is
found that these possibilities were relatively more on small
and large faxms as cempared vith medium fammz in both the years.
This means that, as far ss allocation of avallakle (limited’
capital is concermed, the wedium farms were relatively rmore
efficient in Jjudicious use of farm resources in both the years
followed by suall farmé in 195657 and large fzms in 1970-.71,

7.9  Techmpliogicsl Changs and lelstive Factory cheyes in

Agricwdture 1

It has bteecn revealsd from the foregoing discussion that
during the period under reference agricultize in the region has
shown changes in yesource use structuxe, vresouree productivities
and faymsris allocative efficiency. Adoption of nev technology,
vherever possible, and intensive cultivation have resulted in
improvewents in the produstivities of individual resources. The
importance of individual farm rescurces has nlso undsrgone a
change a8 a st of tachnclogleal transformation of agricul-
ture in the region. As tramsforwing agriculture neosssarily
brings adout changes in relative factor sharcs, an attempt is
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pade in this section to stwdy changes in relative factor shares
in egricultuye in the region Guring the period of fourteen years
( 1956-57 to 1970-71 1.

The analysis attempted in the previous sections sssumed
CobbeDouglas form of production function to be apprepriate for
studying factor-product relationshbips in agriculture, The
anslys 15 besed on Cobb-louglas fremework has shown that there
has Wmen techrological change in agricwlture in the region as
the elasticiiies of production snd intercept ter: have underygone
& warked change during the period, However, this snalysis d4id
not throw sufficient light on the changes in yelative factor
shares because, in the Codb-Douglas framework the relative factor
shares, by sssumption, rexain unchanged even with a change in
relative factor prices and factor ratios (substitution between
factors) as the elasticity of substitution between input factors
is forced to wmity, However, ss evidenced by the study,the
relative a8 well a8 adbsolute prices of labour and capital inputs
and their ratios have undergond & change during the period, Under
these circunstances an attenpt is made to study empirieally the
changes in relative factor shares in sgriculture with the belp
of Constant ilasticity of Substitution (C,i.5,) funetion which
elininates the assumption of an elasticity of factor substitution
equal to unity. The (.1.5. funetion used for this purpose is of

the following form 1/
-8 e VA
QR = Y[J K +(1-8) 1 ] .»s{€quation 1)

vheve, Q, ¥ and 1 denote output, capital and laboup, respectively,
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Y is a technological parsmeter, J 15 a distridution parsmeter
and & is the factor substitution paremeter. The values of the
paremeters in the C.E .5, funetion have been esticmted on the lines
elaborated in Chapter 3 for the individual sige groups of farms
and at the overall level of sample furms, separntely for both the
years, The yesults are presented in Tabls 7,.25. Further by
zmaking use of these paremsters, the logabithe of the share of
labour relstive to cspitsl in value added under wmarginal produ-
ctivity equilibrium has been estimated by deriving the following
equation 1

Log(s) = Log (k‘) = & log (-—%év )+ (6 =1) lon (*é-) +£E

s evesfBqQuation 2°
Where,
Huzan labour (ran-days ;,
Velue of farm assets in rupees,
rage rate per day in rupees in respective years,
Eental of capital per unit in rupees,
lehour intersity,
Blasticity of substitution (1/1-9:, and
T rror teru,

B oW oo

1-6/0

3
E

The estimated parsseters of equation 2 are presented in
Talle 2,26,

It can be seen from the table thet there has been a decline
in the labour intemsity ( Jjé:) on medium and large fayms during
the period., Similarly, there has been & decline in the factor
price ratio (1) in the same perfod on all the types of farms,

The decline in the labour intensity and factor price vatio has
been found to be relatively higher on large farms and mediwm
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farms , respectively, There has, however, becn an inerease in
the elasticity of substitution between oapital and labour on
small and pedium farme, As the decline in the parsmeters of
labour intensity and factor prige ratio and an increese in the
elasticity of subgtitution (vhen labour intensity snd factor
price ratics are less thean unity) caume decline in the shave of
labour relative to capital ix value added, it may be sald that
during the period under yeferenece the income share of labour
relative to empital has gone down in agriculture in the region,
An attempt is also made to dstermine the impertance of
forees affecting the relative income shares. TFor this, the effect
of it change in each of the thyee parmmeterc - ¢lassticity of
substitution (o), factor price ratio log (y-) and labour
intens ity log (‘:%-i) - o log & (ratio of labour share to capital
shaye ) vas evaluated, Thes results are presented in Table 7.27.

Teble 7,27 t Computed Partial Derivatives of Log (§) in Respect
of Different Sige Oreupe of Sample Fayms 4in 1956-57

and 1970.71
sige Year  OLogF 0 letF O log 5 _
Greups 0 & J Log(a5%) J Log(-3)
v
Small 1956'57 - t913é +1208 - 8792
1970'71 "’14 m . 352-9 "’om
Hediwm 1956-57 -+ 5860 1134 -.8886
197 0—71 "‘1.3322 -1‘.‘27 ‘-3”3
Lm 1956"% “o“m um "‘ivm
1970.71 -.9236 091 -+ 5059
ﬁwml 195&*% "05597 nm - ‘Wﬁ
1570-71 =1, 0490 . 2020 -+7980
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It vaz found that a wnit change in ¢ vas the wost important
factor contributing to change in the relative chare of labour
followed by log (3—) and log (1:5-6), reapectively, The relative
jmportance of the individusl factors in affecting the relative
incone shares pf labour and capital, however, differed a8 betwecn
the thyee sige groups of sample fayrme,

Lastly, the marginal value products of lsbour and cepital
and the rate of technical substitution between labour mnd capiteal
have been estimated within the C. L&, funetion {ramewvork and the
sape aye presented in Teble 7.28,

Table 7,28 1 HKarginal Value Products of Capitel and Labour and
Ante of Technieal Eubstitution for Hifferent Sise
Croups of Sample Farms in 1956=57 and 1970-71

sigze Year fate of techni-
Oroups cal substitution
Swall 1956-57 K 7 1,9553 +1911
197 0=71 6590 %5725 1ML
Hediw  1956-57 8099 2.2793 +3553
197071 . 7TWh0 5. 560 13%
Large 1956-57 «+88%7 1.738% 5095
1970.71 9518 5. 3143 1791
Cveradl 1956.57 Ok 2.085% % DL
197 0-71 85 5.5953 J1k63

* The ave absolute wage yutes weye Rs,.)l,1) and Ls,340
in 1956=57 end 197071, respectively.

It can Ye seen from the table that the marginal valwe produ-
ets of both the factors hawe increesed duping the period, However,
as there wae similar increase in the aversge absolute wage rate, it
may ¢ said that the evidence presented above confirms the decline
in the income share of lsbour relative to eapitel in value added,






SWMNARY AND CONCLUBIONS



Chapter 8

SMARY ANP CONCLUSIORS

A pereeptible technological transformation has been
under vay in Indian agriculture since the mid-'sixties. The
new high yielding agricwlitural production tcchnology has
resulted in an upward shift in the preduction functions for
rajor crops, disturbing theredy the steble long.run equili-
brivum of traditional agriculture, There arc, however, some
doubts regarding distribution of benefils of new agricultural
technology over the farms and regions in India, The distri-
bution of benefits among the regions have parslleled the
existing resource endowwent., The inter-regioml disparities
in the adoption of nev techmology have proved that technological
irprovements certainly overcome many of the limitations impesed
by natural conditions, but beyond a point, inerease in produ-
ctivity or rgmval of uncertaintics camnot Ix possihle,

The state of Maharashtra i8 one of the several regions
in the Indign Undon viere tecimological advances in agriculture
have not wade much head’uy in their contribution to increased
agriclltural productivity and production. e crux of the
problen of modernization of agriculture inm the State ia observed
to be associated with the availebility of eapital resources,
efficiency in allocating these limited resources to different
wes, nature of techmelogy end sxtent of it adoption detemmined
by agro-econonig considerations on differenmt typcs of famms,

The main purpose of thiz study iz, therefore, to under-
stand the growth of agriculture in the region by way of
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estimating relative changes in yespurce use ptructure, resource
productivitics and allocation efficiency on furms during the pre-
technological and post-technologleal change periods. The study
is based on the data collected under the two scries of Famm
lManagement utudies in Alwednagar District. The dlstrict is
geographically centrally placed in Maharashtra State and typleally
represents the major soll-crop complex of the State, During the
period bcwn the two series of Farm Managemont studles, the
agriculture in the district wvas subjected to various ( agricul-
tural ) development programwes formlated and sdministered at
the district level under the multl-level plamning approach for
econoulc developimgnt

Based on the farm level data for the agricultural years
1956-57 and 1970-71, the present study atterpis to evaluate the
changes in cropping pattern, crepping intenc ity and yesourge
endowment on different sire groups of fayme, It also studies
the changes in the structure of resource usc, farm income,
slasticity of production of farm resources and allocative effi-
clency and scope for mreallocation of fam rescurces for the total
crop production busimeas of different sirzre groupe of sample farms
and for the individuel crop enterprises of all farcs, Finally,
this study addresses fitself to the changes in relative factor
shares thet have oceurred during the period as a result of
technological change in agriculture in the region,

Frimarly, tabular analysis based on simple peans and
percentages has been wsed in this study. Froduetion function
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analysis using Cobdb-Douglas fremework has becn attempted to show
changes in recource productivities and alloention efficiency of
farm resoupces, For the above analysis, the costs and returns
data corresponding to the first time period have been inflated

to the 1970.71 ( second time period ) prieer in order to overcome
the prodblem of price rise, Lastly, the usc of Constant Elasticity
of Gubstitution (C.E,u.) model (using originzl data® has alsc been
nade to study changes in relastive factor share:,

The comperison of the farmm structure &b twe points of
tice revealed that the various institutionsi reforms and other
development programmes of the period seswm to bave Inflvensed the
farn structure, directly or indireetly, to zome extent, The
tenurial system has undergone & trecendous change duying the
pericd, 4z there was a ocommon practice of cither leasing-in or
leasing-out land in the Mid- 'fiftics, the owmed arec of the sample
fams 4in 1956-57 was a 1ittle over thyee-fourth of the total
operated area, However, becawsebf successiul imnlementation of
Tenaney Abolition Act of 1997, tenants of land beecame owners and
thereaftervards land ovmess refrained from the lend leasing-out
practices, As a result, the entire arca wae owner operated by
the sawple farms in 1970-71, Besides, thouch the land use
pattern has remained the aame during the period, the proportion
of net area irrigsted in the net cropped ar:o has increased frow
15.89 to 28,20 per cent, The fammers hawve \ndertaken well sink-
ing, well repairs and well energization progremmes with the help
of necessury finance through Co-operative Land Jevelopment Bank,
ihe outlook of the sample farms in underteking investments in
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capital assets seems to have changed to a gieater extent., The
investment in fixed ocmpilal assets has not cnly inereased by five
to eight times, but also the preportion of imvesitment on produ-
ctive asscts in the total capitxl mssets has increased during the
period, Gimllarly, though there was deeresse in the aniwal
drought power during the period, there has been inerease in human
labour work foree on the fams,

The crop pattern on the farms has undergone a marked change
during the period. Although the proportions of ayes wnder food-
grain and non-foodgrain crops yemalned more or 1ess the same, the
axea shares of individual crops have changed to n greater extent.
The area shares of jowar, wheat, sugarcene, cottom, groundnut,
fruits and vegetadble orops have inereased, vhercos those of
bajra, pulses and fodder crops have decresscd curing the period,
The intensity of oropping, on ths whole, hat inereased from 107
to 113 per cent during the period, ihe incrcase being prominent
only on sszall and medivm farws,

The amalysis yegayding resource-pix epmloyed on the
sample fayms in both the ysare indiecated that there have been
structural sdjustuents in the pattern of resource use on the
farms, At the overall level, the per cropped hectare use of
bunan laboupr increased by 30 per eent, while that of biulleck
labour decressed by 27 per eent, The change 1in crepping pattemmn
accowpanied with adoption of intensive cultivation practices has
reculted in sn upward shift in the demand for nzxan ladour,
vherees energization of irrigation wells witk pump-sets has
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substituted seme of tiw bPullock labour used for lifting water
from wells for irrigation purpose. G&ince th' farm yard manure
has become & searoe commodity and its swply belng inelastic,

the uee of this resource has decreased Dy 3+ per ocnt during the
period. A8 ageinst this, there has been a phenomenal inerease in
the use of fertiligers., The per cropped hectare use of fortili-
gers has increased almost by twenty-one tipes during the periods
indicating theyedy vesponse of the famse to new farm technology
during the latter period.

The structuyal adjustments in the usc of farm resgurces in
different sige groups of farws were more or 1oz of the same order
ar observed for all fams., The per cropped hectare use of all the
faywm resources excepting fertilizers, howevcr, decreased with an
incresse in ferw sige in both the yeare, The uze of fertiliger
resource was relstively higher on medium farms as cempared to
spall and large farvs, It was alseo found that during both the
tive periods large farmms tended to produce with a higher propor-
tion of hired human labour and lower propertions of hired Wullock
labour and purchased faruz yard manure than did the small farvs,
The decreasing proportions of family hRupan labour on larger farue
indiecate a general preponderance of hired humen labour use in
preference to family man labour, It i3 also otserved that the
increased dewand for Muman lsbour in the latter period has been
largely met with through increased use of ferily labour.

It wvas also found that these structurzl adjustments in
the use of furm resources were more prominent in cace of the
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erop enterprises produced under irrigated conditionc, Over the
period, the structursl sdjustments in the usc of differcnt famm
resources for various crop enterprises seem to have been influ-
enced more by considerations of relative prices, yield potentials
and type of cultivation practices required in respect of Indivi.-
dual crepe, There has been, in general, & tendency of the fammers
to allocate limited fzrm yard manure more in favour of cash crops
end to use lower seed ratc for the erops grown under irrigated
conditions. Though the application of fertilizers was extended,
besides sugaryeane and cotton crops, to other crops during the
period, 1tz we was restricted to only thosc orop enterprises
produced under irrigated conditions. The mein reasen for not
using fertilissrs in the production of rainfed crops 1s obviously
the scanty and irregular rainfall received in the region,

The strmetural adjustments in the we of farw resources
have had an economic ixpact on coste and retums of total crop
production business as well a8 of individusl crop enterprises
of the sample farms. At the overall level, thc per famm total
cost of cuitivation incressed from Fs, 3766 to iis, 4799 and gross
returns frow fc. b2k to Rs, 6547 auring the period. The increase
in per fam gross retumma was by S per cent as against 27 per
cent increase in the total cost of cultivetion, the percentage
ineysase in gross retuims as well a2 cost of cultivation being
relatively higber on larger farwes a8 compare. to smaller farms,
iz a result of increased use of different ferm resources, the
variable costs have increassed relatively at o foster rate than
the fixed eosts, Similarly, the proportion of cash expenditure
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in the total cost structuye has increased from 20 per cent in
1956-57 to 2 per cent in 1970-71, The analysis of costs and
returns further indicated that the per eropped hectare farm
business incowe, fawily labour income, net incone and farm
investment income have ineyeased by 98, 126, X5 and 97 per
cent, respectively, during the period. The increase in timse
incowes wa: relatively higher on large farmes as compared to
suall farms.

The estimated fam efficiency messurcs indicated that
there has been significant improvexment in the efficlency of the
sample farss in menaging crop production Mueliness, The efficiency
of wmanaging the crop production business, hovaver, seems to have
inproved relatively at a faster rate in the case of the larger
farns ,

The costs and retums in respect of individual erop
enterprises have also undergone considerable changes in response
to structural adjustments in the use of farnm resqources for these
crops, The analysis chowed that, excepting for jowar (irrigated’,
the per hectare cost of cultivation of all the crops has increesed
during the period, the inerease being relatively higher in the
easc of sugarcand-planted and cotton erops. The per hectare
oltput and gross returne of all the crop enterprises have
increased during the period, the only exception to this being
grap crop enterprise produced undey wnirrigated conditions, The
productivity of irrigated crop enterprises heve, however,
increased relatively at a faster rate during the period e
compared to the unirrigated crops. The cost of production per
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unit of output has declined consistently during the period in
case of all the crop enterprises excepting wheast and grem
produced under unirrigated conditions, The per hectare nest
returns havs increased during the period in the case of all the
crop oenterprises produced under irrigated conditions and bajra
and groundaut produced under unirrigated conditions, However,
there have been incressed deficits in the production of jowar,
vieat and gram enterprises produced under unirrigated conditions,

The proportions of individual crop enterprises in the
gross cropped area, total input cost and gross retums from
total crop production business of the ssmple farms revealed that
eventhough the proportion of groes cropped area sllocated to
foodgrain crops has increased from S0 to 83 per osnt and their
share in the total input cost increased frow 55 to 61 per cent
during the period, their contribdution to gross returns has
ingreased only by 3 per cent fyom 42 per cent, On the contrery,
eash crops seem to have played s significant rele in enhancing
groes returnms of the smmple farws, A2 against the inerease in
the proportioms of area allocatsd and total input cost distri-
buted to cash crops from 5 to 9 peyr cent and frow 12 te 32 per
cent, respectively, thelr contridution to gross returns has
incyeased free 21 to 45 per coent during the period, The extent
and effect of structural adjustments in the use of farm resources
were, thus, relatively more prowinent in easc of the cash crops
a8 compared to the foodgrain and other crope,

The changea in the resouree use structure, costs and
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returmns have indicated that agriculture in the yegion 48 on the
move from its traditional stage to modernization, However, its
greater dependence on reinfall ( which is penerslly sesnty snd
urevenly distributed ) for cultivation of feodgrauin and other
erops ( together ocowpying nearly three-fourth of the gross
eropped area ) has proved to be the major constraint in the
process of modermization of agriculture in the reglom.

The examination of preduction functions for the total
crop production business of the sample fayms in 1956-57 and
1970=-71 revealed that land and human labour were the important
inputs to which output wes highly respansive in agriculture of
this region in the 'fifties, The situatiom sesems to have changed
during the periocd, as in the early 'seventics the production
elasticity of other working capital was found to be higher than
that of land and human labour. The production elasticities of
land, hupan labour and Dulllock labour imputs have declined, wvhile
those of manures and fertilisers, other working capital and
anmial iged capital investment ineyeased during the period, The
deereasc in the produstion elasticities of land and labour
clearly supports the hypotlesis that the relstive importance of
these inputs would decline in the process of podermigation of
sgriculture, On the other hand the higher production elastiecities
of non-conventional inputs, during the latter period, have clearly
indicated that in the process of tramsfomation of agriculture in

the region theye was higher premiun on investment in techmologieal
changesa,
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groups of sample farws in both the years, Iihe wvariation in the
logaritia of gross value of orop output explained by the inecluded
input variallies ranged between £1 to 88 per cont and between 88
to 9+ per cent over the sige groups of sample famus in the years
1956-57 and 1970-71, respectively,

The estimated production functions for the individusl
erop enterprises of both the years revealed that during the
period under reference the production elasticity of land has
increased for unirrigsted crops, while it decreased for irrigatec
erops excepting sugarcane-planted (Srrigated) vhere it remained
the same. The production elasticitise of hunan labour and dulloc
labour have decreased for majority of the crops., The relative
differentials in the levels of use of manures and fertilireres and
other working eapital inmputs of the period scem to have detemmine
the magnitudss of production elssticitics of these resources amor

the crops,

To exsuire the changes in resource wse efficlency on the
farcs during the period, the marginel wvelue produets of different
farg. resources have been estimated ( at geozetric Dean level )
and conpared with their per wnit prices. The comparison of
marginal value products of fam resources with their per unit
prices revezled that at the overall lewvel, land and lnwman labour
were optimalliy used in both the perieds, Although the difference
between the marginal value product of mwman labour and wage rate
wai non-significant in both the yars, it is found that the use
of human labouy has approached the squilibriw level during the



257

poriod from its disequilidriue position in the base year. The
use of bullock labour was found to be in excess on the farms in
both the periods. The differences between the marginsl value
products of manuyes and fertilisers, other working capital and
ammialioed expital invesiment and thelir prices were non-signifi-
cant in 1956-597, indieating thereby optimal or near optimal level
use of these yesources in agricwiture in the 'fifties, On the
contrary, the marginal value products of these yesources weye
ilgnificantly Mgher than their prices in 1970-.71 Lispite of the
faet that their use incmased trenendously dwring the period.
This finding indicates that the new teclmwlosy in agriculture has
resulted in o shift in the lov level equilibriun in the use of
these resources to & high level disequilibrium pocition, in vhich
there prevailed a greatsr scope for increasing farm returns
through increased use of these farx resgurect,

The inter-farw 5iz¢ comparison of marginzl velus products
of different resources with theiy prices indicated that the
pattermn of change in the resocures use efficicney in the Indivi.
dual sige grouws of farms was more or lests of the same order as
hgs been found for all faurcs, The small fan.d have suoceedsd in
optinizing land and manuyes and fertilisers inputs during the
poriod, However, thwse famms proved to be ineificient in optimi-
zing the wse of bulleck labour and also fallsd to take advantage
of vaximizing farw returns by inoressing the use of other vorking
capita)l and anrmalised cepital investment inputs, For them, non-
evallability of sufficient funds was the bottleneck in rationali-
sing use of these inputs, The use of bBulloel: lebour input tended
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to approach the optimal level on medium and large farms., Theee
fars, however, could not take advantage of naximizing fam
retums through ineressed use of mamures and fertilisers and
other vorking espital imputs during the latier period.

The changes in allocative efficiency of farms were studled
by couparing marginel wvalue produnts of farm resgurces used in
the preduction of different cyop emterprises in both the years
with their per unit prices, These comparisons yevealed that
hupen lsbour and other working capital resourves were optimally
alloeated to majority of the crop enterprises in both the years,
vhereas the use of bullock labour input was significantly higher
than its desired optimal level for these greps. The farms werc,
however, found to be inefficient in alloecating land and manuyes
and fertiliseys inputs to majority of the crop enterprises pro-
Gueed mder fxrigated conditions in both the years, There was
the need for expanding area uder cultivation and applying higher
quantities of menures and fertiliszeye for these crops for obtain-
ing Mgher retums, It vas found that the marginal value products
of inputs were significantly different frem thelr prices in 15
cases out of the 45 comparisons made in 1956-457 and in 25 cases
out of 55 couparisons in 1970.71. This suggested that the degree
of efficiency of allocation of agricultural recources was rela~
tively higher in 1956-57 than that in 1970-71, This particular
finding 18 a clear indisation of the fact that since agriculture
in the region is in the trensitional phase of development it was
in & state of disequilibriun in the early ‘scventiss, and may be,
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it mipht take sowe t$me to attain a nev equitlibriuve at a higher
lewel,

The study indicated that there were c¢crtuain imfficiencies
in the wic of ferx resources and, therefore, there existed a
greater scopt for increasing returns from crop production through
optimiring the use of different farwm resourecs, However, limita-
tions on the swalliability of required ecapital will not permit
such drestic changes in gptimization of yesouree use on the farms,
in view of this, an attexpt was made to sstimate esconomie optimal
levels of inpubts under limited ecapital situation and to find out
the possible increase in the output/gross returms levels through
reallocation of limited ecapital, While estinating these levels,
the levels of land and other non.signifieant inputs were fixad
at the gecomstric mean in case of individual crop enterprises and
those of land, bullock labour and anmualiszed capitel investment
in case of the total c¢rop production busines:,

The comparison of the estimated economlic optimal use
levels of dffeyent farm resoureces with their existing use
levels revesled that there was the possibdlity of inereasing
per hectare output of different erops thiough reacllocation of
limited capital, It was found that the existing use level of
penures and fertilizers input was lewer than the desired optims
devel in the preductisn of all the crops. Thn reallocation of
limited capital in favour of more manures and fertilimsers ( fox
all the crops ) and other working capital ( for the creps grown
under irrigated conditioms), and less hwman labour and dMllock

Zabour is, therefore, advisable to optimise returms frem erop
production.
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The estimated economic optimal use levels of different
fars resources (humen labour, manures and fertiligers and other
vorking eapital) under cspital constraint slce indieated the
need for reallocation of limited capitel in favour of wore
maures and fertiligere and otber vorking sapitel and less human
labour during the 'peventies in order to maxivise net returns
from agriculture in the region.

Finally, the analyeis of changes in relative factor shares
in sgriculture yevealed that there has been a Geelime in the
relative factor share of labour in value added. Techmological
change in sgriculture thus seems to have failed to improve
relative income shares of agricultural labourers in the region.

Thus, the conclusion of this study is that agrioultuye
in the region 16 in the proecess of transferuation frow its
traditional stage to modemnizaticn., The mew agricultursl
technology and institutional reforms have definitely made
contrdbutions for the development of agriculiure to some extent,
However, natural fasctore and limitations on avallablility of
required eapital are the major constraints holding back the
development of agriculture, 54wilarly, a5 yegion 15 a pajor
dry famming ares, there is, therefore, a noed for evolution
<nd adoption of Dev &ry farming tecnology i the immediaSe

future,
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Appendilx I

vistribution of Semple Farms Over Selected Viliages, Zones
end Sige Groups in ithe First Series of Farn Kanagement
Investigations in ihmednagar District

- -

Zone Villsge No,of Faxus in Sige Orowps(Heet. . . .,

I I L.X IV

h.25 W, 25 6,70 10,97

and to to amd

below 6,69 10,96 above
1 +*1, Chandanspuri 2 2 2 2 8
2. Chedgnon 2 2 2 2 8
*3. lingdeo 2 2 2 2 8
*, Kesar-Uimpalgaon 2 2 2 2 8
5. Wakadi 2 2 2 2 8
Toteld 10 10 10 10 ) Lo
I 6, Bhalawani 2 2 P 2 8
*7., Goregaaon 2 2 2 2 8
*8, Gundegaon 2 2 2 2 8
*9, Nagardeola 2 2 2 2 8
*10, ¥adhe Vadgmon 2 2 2 2 8
Total 10 10 10 10 40
Craxd Total 20 20 20 20 a0

* These villages are covered in the second s¢ries of famm
panagerent investigations,
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Appendix Ii

Uistribution of Semple Farma Over Selected Villages, Zones and Sige
Groups in the lecond Series of Fammn Monmgement Investigations in
Abpednagar Listrict

Lone Village Ko. of Farms 4in Sige Groups(Hect.) Total
I 11 111 Iv v

4,25 b,25 7.08 10,717 16.39

and to to to and

below 7,07 10.71 16,38 above
1 1, Takalidbhan 2 2 - i 2 7
#*2, Bhalawani 2 2 2 1 3 10
*3. Goregaon 2 1 3 2 2 10
+i4, Kasay Pimpal- 2 2 2 2 2 10

gaon
Total 8 7 7 6 9 ¥

17, 5, Eade 3 1 1 2 3 10
6, Guha 2 2 3 1 2 10
7. ohingave Tukal 2 b 1 1 2 10
8, Warur (Bk,) 3 3 b § 3 - 10
Total 10 10 é 7 7 0
I111.*9. Nagavdeola 5 3 1 1 - 10
*]10. GCundegaon 1 3 2 2 2 10
=11, Madhe Vadgaon 3 2 1 - 1 7
12, Suregaon 1 1 2 2 - 10
13. Chapedgaon 2 2 3 - 2 9
Total 12 15 9 5 5 W6
IV.*14, Chandanspuri Y 2 2 b 1 10
*19, Lingdeo 3 i K} 2 3 10
Total 7 3 3 3 b 20
Grand Total 37 39 25 o R 25 23

* These village: were covered in the first series of fare menmgewent
investigations.
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Appendix I

Ivaluation and Allecation of Coste
a) Lvpluation of Costs :

1) Crops : Both main and by-products evaluated at prices
preveiling in the village at the tive of harvesting,

2) Humgn lebour : Casusl hired lsbour evaluated at the
agtusl amount paid both in cash and kind, the latter at harvest
price, Perzanent hired labour (annual faye servant ) evaluated
at the actual smount paid in cesh and kind (inclusive of meals,
clothes and other perguisites), The total amount paid is cash
and kind is divided by the tota)l nuxber of working days to
arrive at wage rate per day. In case of farily lsbour, the
valuation waz dane at the wage retes prevailing in the village
for hiyed labour,

1) Pullock Labour : The Higed bullock lebour evaluated i
awordﬁ.ngtemtmlmunbpnuinwhmm. owned bulloc

1sbour on e Dasil of cost of ualntemamee,




iv

6) Inteyest on Working Capital  This was charged at the
prevaliling bank mte of interest en creop loanc,

7) Inteyest on Fized Capital : This was charged on value
of agriowWltural capital assets excluding land at the rate of
7.5 per cent.

b) Allocation of Costs Over Crops !

1) Depreciation : Depreciation on farm tulldings in
proportion to the value of output of a erop was allocated,

Depreciation on dbullock drawn implements was alloeated according
to mmber of pair-days of bullock lsbour used for a erop, while
eriterion of hwan labour input was used for slloeating depre-
ciation on other implemsnts., In case of the fam mmchineries,
the depreciation was allocated aeccording to their use for
different crops,

2) Renta] Value of land : The ealowlatcd remtal value
of land wvas allocated to the crops grown on a particular pisce
of land, In case of doudls cropping, the rent was allocated
aeccording to lifs period of the concerned orops.

3) lsnd Reyenue : Proportional to the area under crop
to total cropped ayea was allocated.

') Inteyest on Fized Capite]l ! Allocated in proportion
of the depreciation charged for individual crops,
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Appendizx IV

e

Gomepts of Coat

The costs of inputs wed in production of erops are
arrived at according teo four cost concepts l,c., Coat AT,
Cost A2, Cost B and Cost C, The four coats Iinclude items as
follows

togt A 1: This covers

1) Valueé of hired human labour,
11) Valus of hired bullock labour,
i11) Value of owned Bullock ladbour,
iv) Value of seed (farm produced and pusrehssed’,

v, Value of manures (farmm produced and purchased’
and fertiliesr=,

vi) Value of insecticides and peatieldec.
vii) Expenditure on irrigation.
viil’ Land revere and other taxmss,
ix) Depreciation,
x) Hiseellaneous expenses,
x1) Interest on working capital,

Cost A 2 1 CoBt A ¢ + vent pald on leased-in land

GoBL B : Cost A 3 + yental value of ownwd land + interest
on owned fixed capitel (exeluding land).

Cosk C : Cost B + imputed value of famidy Iabour,
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Appendix V

Coneepts of Income

i) Gross Incowe : Value of main product and by.preduet at
the rate prevalling at the time of hayvest,

ii) Farm Business Income :
Gross Income - Cost A 1 (Cost A 2 in ease the
leased-in land)

11i) Family labour Income :
Grose Income - Cost B,
iv. Fet Income ( Profit or lose ) :
Gros: Income -~ Comt C .

v) Farm Investment Incose :
Ket Income + rental value of owned land + interest
on owned fixed eapital.

it is the same s
Farm Business Income - Imputed value of family labour.



Appendizx VI

~orkors and Dependents in the Aversge Farw Family in 1956-57 and 1970-71

( FAigures in parentheses arc the percentages to the totsl),

Workers/ 1556-57 . _ 157071
Dependcnts Sige Groups ‘overaly ° 5438 Croups *overall
Spall : Yedluw : large 2 f Small 3y Nedium 3 layge H
workers : Men 1.% 1,63 2.38 1.79 1.77 2,05 2432 2,05
\\omen 1.11 0.96 1,00 1.02 1.8% 2,00 2.32 2.05
Children 0,33 007"‘ 0 .'-i-ﬂ 0.5%0 9.25 Tedd 0.18 0.18
Total 2.3 333 3.80 <3 3.86 4,16 %.82 4,28 >
(%6.83) (53.80) (40,30) (1-2.10) (98,30 (50,67) (M.77) (5%.38) |wo
Lo ]
Dependents: lien 0,30 0.5 0.20 0.2 0405 7¢09 0.18 0.0 |2
.omen 0.52 0.67 1.27 0.82 0.07 Ue 30 0.23 0.20 o
Chlidren 2.37 2.0 .16 2.9 2.5 3.66 3.57 3.29 v
Total  3.19  2.86 .6 3,87 2,76 b.05 3,98 3.59 "
(53.17) (26,20) (5‘3.?3) (53.50) {(41,69) (849.33. (¥5.23) (45.62) =
Crand Total 6.00 6.19 9.43 7.18 6.62 8.2 8.80 7.87
(100.00) (100.00) (109.00) (100.00) (100.00) (100.00) (100.00) (100.00)

TTA
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Appenddizx VIIZ

Awerage Cropping Pattern of the Semple Farms in 1956.57 L.ith Break-up Into
Irrigated and nirrigated A:ua (Hectarves |
§In Groups

Crops Overall
%ﬁ Mediwm
am Iiﬂéd 10Nl - :'I%m?ir :Tr:.ia :Uizigé-
ted igated ga rige- ga 4.4
o fas tod
1, Jowvar 0,38 0.71 o.b8 2.82 0,90 5,20 0,58 2.88
(h6.92 37.50) (37.97) (39.46)
2., Bajra 0,03 0.77 o.oa 1.80 0,07 W87 0,0 2,45
! (3.70) (2,96 (2473)
3, Ubeat 0,09 0«0 o.ag 0.07 0.2 0,30 0.19 0013
(11,12 {19.53) (10.13) (12.93)
L, Other 0,02 0,02 0,02 0,05 0.0 0.03
cereals (-—) (1.56) (0. 84} (0,68)
5. Gram 0,01 0,06 0.8 O3 0,07 0,21
’ (1,23} 8% 0 gy > (4, 76)
&, Other - 0.25 0.0 048 0,09 32.93 0.0+ 0,55
pm‘ﬂ ("‘) (2. ) {3080) (2072)
?. Gmmt - 0.02 - 0005 - 0.11 - ot“
(=) (=) {~) (=)
8. Cotton 0.03 0.0 0ed0 Q.% Oa .32 O 0.13
(3,70 (7.81) (3.%) (‘n’%ﬁ
» 5 m 0. - - 0022 -— 0.12 -
9. e (é.log) (7.2) (9.28 (B.16)
i0s Iyuditse 0.03 - 0.1 - Gom. - 0.02 -
(3,70° (0,78 (0.,8%) {1.36)
ll. VegEtablil OQM - 0.m - 0.15 - 0.10 -
(9.88) (6.25) (6.33) (6.80)
12« Todder 0.08 0,02 0.07 0,0 0,26 Yo 16 0.1k 0,08
(9.88) (5.07) (10,97 . (9.52)
13¢ Mi'cocm 0.0B - 0.05 0.2‘.’ °u2° 0.“’9 0.09 002"'
v (3.70} (3.91) (8,0 ) (6.12)
Total 0081 1090 1.28 5‘7‘.’ 2.37 1‘?4& 1..'7 6.76
(100,00, (100, 00) (100,00} {(100,00)

( Flgures in parentheses are the percentages to the groks irrigated

AYES .,
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Appendix IX
Average Crepping Pattern of the Sample Farms in 197071 L.1th Break-up

into Irrigated and Unirripgated Ayeas (Hectares
Crops —ﬁﬁ; ’ Overall
E& E%;ﬂ T - 1 Uni :_Trrl- TUni T
gated gated gated rigatad gated ri gated riga.
: Jm [+ '4-0 9"‘ 1.18 20?1 2-12 6!25 p 23 3| 30
00, ALARIC i 1 07 (43,77 )
2. Bajra 0.31 0.6% 0089 0,22 2,32 0,21 1,29
J (11.46) 2035 P sy 3,
3. lybrid Bajre 0,01 0.8 0,05 0,27 0,23 0,65 0,10 0,3
(1404) T (1063) (5222} (3.56)
4, Lheat 0.07 0.0% b 0436 Ou M 0.16
cmﬁ) (158) (a5zs) " (0)
5, Other 0.09 0,06 0,08 0,4 0,30 0,08 016
cereals (*h.l?) (1.95) (3617 (2,85)
6. Cram 0,02 0,05 0,00 OB 0,06 0,21 0,0h 0,10
(2,08) (1,30) (1,36 (l.42)
7« Othey pﬁlﬂea - 0.08 - 0.23 - 0.37 - 0.23
(=3 (=) {e) (=)
8. Groundmut 0.03 0.02 0,0+ 0.18 0,06 0,19 0,0+ 0.13
(3.12) (1.30) (1.36) {(L.W2)
9, Lotton 0.05 0.02 0,1 0.08 .31 0,05 0.8 0,05
(5.21) (5e5hs (7,03} (6.41)
10, Lugarcane 0.06 - 0'53 - 0.5 - 0,39 -
& (6:25) 13237 (130 (13.88)
11, Fruits 0. 02 - 0.0 - 0,03 = 0,03 -
(2,08) (3,30) (0.68) (1,07}
12, Vegetables (0,05 0.02 0,13 0.0 0,06 0,02 0,09 0,02
{(5.,21) (»,23) (136} (3.20)
13, Todder Do O 0. 0,10 0,02 0,05 2,12 0.06 0,05
(b y37) (3.26) (Led3] (2,1%)
1L"o Hisﬁacropﬁ - QQGB 0.&7 0.02 "~ O;m 0.02 G.Ok
Total R 9 3 .58 LM 10, 2,81 5
’ <1m?6m) m?)%m (105,0*"} % (100,00)

( Figures in parentheses axe percentages to the grose frrigated area’,
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Appendizx

xI

Itenmwise Fer Cropped Hectare Cost of Cultivation for Total Crep I'roduction Business on Sample
Farms in 1956~57 and 1970-71

(Rupees ;
Item of Cozt ¢ 1956-57 v 197071

s ~2all ¢t Fediuwpt Large :0verall: rall :Medlum :large :Overall
Hired huwan labour Li, 28 20,57 38 323 26,35 M.29 33.99 33.16
Bullock labouy 207.96 139.56 102.63 125,00 1%2.23 118,42 91,79 105,67
Seed 27,47 16,29 1L.51 16,7 3240 3B.h1 33.85 Pk
kaye yard mamuye 29.26 27.08 18.29 22.05 20.82 15.89 12.68 14.60
}ﬂmw' l¢85 2.& Q.lﬂu 1.11 130?? 330& 17.% am%
Insecticides and pesticides - - - - U 50 0062 0,39 RS |
Irwm 13#67 3‘-.55 is.18 19.52 :ﬁa% %M ﬁa” 325&.
iepreciation i7.%8 15.12 17,10 16,59 .25 F.I 2591 30.28
land revenue and taxes 3.63 5.89 l.82 3.8 5.7% 10.67 7.23 8,06
Iterest on working capital 15,2 1.1 S.% 10,5 1371 w97 1128 12.63
Cost 4 9 358,02 262.61 206.77 M5.75 aMe W7.73 260.1% 293.W2

Rent 7.07 12.2 1. P  12.93 - - - -
Cost & 2 365.09 285 231,11 293.68 Fakb  P7.73 261.1% 293.42
Interest on fixsd capital 15.65  13.% 11,57 12.60 22.23 2,22 11.18 1545
Rental value of owned land 166,39 1M48.% 80.76 110.,1h 175.90 186.23 109.58 140,02
Cost B 550,13 #36.89 323.Wh 311 .2 56.57 555.18 381,90 Mu3.89
owned husan labour 121,61 92.68 55.80 76.15 158.46 126.69 78.311 102.1h
Cost C 671.7% 529.53 383.24 W57.57 675.03 681.87 #60.21 551.03
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Amendix X

Zeyo Order Correlation Matyices for Cress Retiyns From Totsl Crep
Production Busirmess of Suwple Fayms in 1956-97 smd 1970-71

Grose 1 Grose : Human Btﬁleekmmmn $ thr :Armueld -

Eeturns Cropped Labour Labeour god capi-
Area tartnin cgpt tm:pt
yes n
(Fs.) (Heetares)(Man-days J(anuytﬁﬁs. (8s,) (na. )
¥ X X2 3y %, X Xg

All Farws 1956-%7

1.000 0,663 0,903 0.760 0,528 0.802 0,632
1.000 0,748 0,800 0,182 0,612 0,405
1.000 0.972 0488 0,735 0,695

1.000 O.347  C.7%  0.729

1,000 0,463 0,519

1,000 0,689

1,000

SR FS

A1l Farms 1970-71

1,000 0,732 0,831 0,659 0.792 0,900 0.793
1,000 0,703 0,779 0,6 0640 0,563
1,000 0.79% 0.682 0,720 0.6

1,000 0,53 05 0.2

1,000 0,690 0.656

1,000 0.73%

1,000

RO Ul A% ol ol



Appendiz XII (Centd,)

LR LI "R e b, 1 g 3 X
Emall Farus 1956.57
Y 1,000 0,53 0,98 0,763 0,577 o068 0,68
% 1,000 0.6/ 0,761 0,205 0.505 0.5%1
Xy 1,000 0,80+ 048 0779  0.6%99
Zy 1,000 0,373 0,782 0,802
My 1,000 0,358  0.553
hg 1,000 0,75
4 1,000
Medium Farme 1956-97
Y 1.000 0,060 0,802 0,310 0,970 0,778 0,602
X 1,000 0,197 0,325 0,005 0.1 0.1
Xy 1,000 0.678 0,558 0,669 0.779
Xy 1,000 0,178 0,251  0.693
X, 1,000 0,653  0.%00
Xg 1,000 0,588
b 1,000
Large Farms 195657
Y 1,000 0,499 0,837 0,737 5,630 0,812  0.643
Xy 1.000 0.%75 0.620 0,2% 0,350 0,212
o 1.000  0,7%9 0,657 o780  0.647
X 1,000 o628 0,702 0.685
A, 1.000 0,603 0,88
Xg 1,000 0,649
Xg 1,000
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L S T e ...
Swall Farms 197071
Y 1,000 O,5%+ 0,778 0,586 0,769 0.820 0,72
X 1.000 0,508 0,707 0,24 0,398 0,33
3 1,000 0.7% 0,670 0,616 0,593
Xy 1,000 080 0,3 0,17
By 1,000 0,993 0,665
I 1,000 0,533
> 1,000
Medium Farme 1970=71
Y 1,000 o, 0,682 0,782 0,748 0,9@ 0,689
X 1.000 0,366 0,7 0,25 0,7 0,132
X, 1,000 O.M4 0,522 0,626 0,393
Sy 1.000 0,151 0,113  0,18%
My 1,000 0,630 0,9
x5 1,000 0,616
g 1,000
large Tarms 1970-71
Y 1,000 0,610 0,718 O0W0 0,0 0,85 0,71
Xy 1,000 Oo.,5%% 0,615 0,398 0,536 0,507
X, 1,000 0.669 o,M08 0,%5 0,382
3y 1,000 0,346 0,177 0,159
N, 1,000 0,557 O b
Xg 1,000 0,783
Xg 1,000
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Appendix HH
Statlrtlical Tefo »f Sjg&fIMMt

1. ODet of Signlifiettio* of Deviation of SMB of the Elwticltles
(N fct) fraB Otoity -

t *
S1.of (A M)

\] $(C114C,,4C33* .....acx™ac, 3" ¢,3

SOB of squares due to «rror
Where,
Ko« of degrees of freedom

« Variance estimate,
(Bote i O"5 cyp ¢..-C1y .., are the variance (elewent* of>»
Covarlanoe iaverae matrix )e

2* Xest of Significance of the Dif ft renee of J&rginal Value
Product (KVP) of Input With Its Price -
KVp*l « price aa
gu. of MVPd
Where, syt. of HVPIl « \| Attjj? V <bX)

AVr refer© to average value product.

3. Seat of significance of the X&fftrenee of Tw HTPe ocviitg

fro© Two Lquationa -
M xI.1 . HWP XU2

Sr.. of <MVP*UL - :n?21>*U2)
Vi, S.L. of (WPxl.l - KVPX.12)
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Appendix XV
iero Order Correlation Matrices for Different Crops Grown on Sample
Fams in 1996.57 =nd 197073
. Human Bullock  anures & Other
Teld @ land 4 yahour ‘Latour 'fertilis-' Vo

ers Capd
(Quintals ; (Eectares )(an.days )(Puir-days ){Rs,) (Ks.)

Y R % % %%

Jowar (Unirrigated) 1956-57

Y 1,000 0,723 0,520 0.605 0,688 0,732
3y 1,000 0,791 0,806 0,400 0,770
B 1,000 0.785 X 0.752
Ay 1,000 e 303 0.737
X, 1,000 0,438
"3 Jowar (Unirrigated) 1970-71 1.000
Y 1,000 0.75%% 0,726 0,710 097 0,635
i 1,000 ©.638 0,759 0,615 0.8
Ys 1.000 0,78+ 04250 0,53
2y 1,000 0e12% 0.685%
%, 1.000 0,17
X 1.000

Jowar (Irrigated) 1956-57

Y  1.000 0.762 .83 0,655 0,751 0,633
3 1,006 0,739 O 7%  oM92 0,758
X, 1,000 0,68k 0,589 0,746
) 3 1,000 0,499 0,89
Ty, 1,000 0,408
4g 1,000
Ji I d) 1970-
Y 1,000 0.766 0,627 0.5%52 0,759 0.528
Xq 1,000 0,617 0,683 Qe 307 0,583
y 1.000 0.723 055 0.2+
xs 1,000 0,302  0.158
. 1,000 0,303
" 1.000

;"\; Appendix ZW (Contd.)
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Appendix XV {Contd,)

xviil

' 3 Y

: X:l. H X2 X3 Xg‘, p |
Bajre (Uniyrigated) 19%6-57
I 1,000 0.717 0.798 0.77% C.611 0,740
xl 1,000 0.75% 0.762 0,338 0,780
X, 1,000 0.753 0.512 0.753
3y 1.000 0,8 0,756
}h lhm 0.3”
ks 1,000
Bajra (t!mm&nted? 197071
Y 1.000 0,816 0,743 0.779 0.826 0,659
Ry 1.00C 0,780 0.778 0,957 0,745
Xg 1.000 0.0 0.52% 0.670
}‘,3 1.000 0,507 0,681
}L# 1.000 OQM
:zs.s 1,000
Bajra~local (.rrigeted) 1970.71
Y 1.000 0.79%92 0.866 0.780 0,790 0,632
Xy 1,000 0.662 0.688 0,632 0.623
Xz 1,000 099 0,70% 0, 48
‘513 l.wﬁ *'3.599 Gs39§
M, 1.000 0.531
)Ls 1,000
Bajre.Hybrid (Irrigated) 19707}
Y 1.000 o, B 0,746 0.697 01,669 0.750
3, 1,000 0,86 C.798 G432 0.785
}“2 1.000 0,786 0e9539 0,655
iy 1,000 Oe 59 0.637
k‘l‘ 1,000 0.399
x5 1.0@

Appemilx ¥ (Contd,)
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y;xlgxaax:,g}g*zxs

Lbeat (Unirrigated) 19%-57

b 1,000 o818 0,863 C.787 0,737 0.817
Xy 1,000 0,750 0,732 0605 0,77

g 1.000 0.73 0706 0.753
3&3 1.000 9!650 0,703
My 1.000 0.639
35 1.000

Wheat (Unirrigated) 1970-71

1,000 0,771 0.763 0.747 0.550 0,748
1.000  0.723 0.7 £.133 0,780
1.000 0,786 O 0he 0.736

1,000 0,263 0.772

1.000 0.237

1,000

w

Wheat (Irrigated) 1956-57
I 1.000 0724 0,815 0,703 0,283 0,65

hq 1.000 0.803 0.760 2,058 0.78%
Yo 3..000 0.807 Oedl? 0,702
3513 1,000 04088 0,689
X, . 1,000 0.309
}‘15 1.000

kheat (Irrigated’ 1970-71

b 1.000 0.828 0,803 0.575 0,888 0,765

Ay 1.000 0,815 0,636 0.688 0.767
X, 1.000 0,753 0.6 0,700
Yy 1,000 0.536 0.356
A, 1,000 0.638
g 1,000

Appendix XV (Comtd. )
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X s J(1 H x2 H 13 $ Xu s l,).
Sugareane-Planted (Irrigated) 195657
¥ 1,000 0.978  0,93% 0.,93% 0,90 0.971
Xy 1,000 0,769 0,755 0.763 0.7%2
3‘? 1,000 Gom 0,701 0,720
}3 l'm 0*705 007m
X.._ 1,000 0,776
Xg 1,000
Sugarcans-Flanted (Irrigated) 1970=71
Y 1,000 0,968 0,90 0.807 0.977 0.703
Xq 1,000 0,725 0,807 C.7%9 0,702
Xq 1,000 0,790 0.71% 0,716
Xy 1,000 0,656 0,552
> oY 3,000 0.6%9
Xg 1,000
Cotton (irrigated) 1956-57
' 1,000 0.8% 0,770 0.603 0.68% 0,070
%y 1,000 0,798 0. %1 RS 0.00%
iy 1,000 0,732 0.4a2 0.121
Xy 1,000 0. 377 0,020
Xy, 1,000 0.1%
Xg 1,000
Cot N O
Y 1,000 0,849 0,858 0.406 0.72% 0,53
Xy 1,00 0.696 0, Pkt OoltleS 0. 28
X, 1,000 WRRW S 0,665 0.77
X3 1.000 0,279 0,104
%, 1,000 0.391
X-5 1nm

Appendix XV ( Contd, )
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L

Y 11 : x2 : x3 x,*
‘n (Unirrigated) 1956-57
I <00 0.670 0.698 0.736 O 30 0,672
A 1.000 C.718 0,782 0. %78 0,800
}.2 1.000 00790 Go"53 00771
3 1,000 0400 0,74
4, 1,000 0.528
by 1,000
Gra(Unirrigated) 197071
T 1.0 0.976  0.971 0,905  0.649 0,967
Ay 1.00  0.772 0.508 0.553 0,740
"2 1-090 3.730 0.6& 0.719
3y 1,000 0,596 0.702
N, 1,000 0.57%
%g 1,000
Groutnut (Unlrrigated) 1956-57
Y 1,07  0.977 0,969 0.90 2.6 0,93
}\1 1. 000 0. 7'72 0.72’ G.%E aum
g 1.000 0,750 2519 0,748
:‘\,3 1;% Otm 0'7&
1,070 0.3%
335 1.“
Y 1.000 0,968 0,882 0.768 0,809 0.952
X 1,000 0,800 0.768 0,760 0.770
X, 1,000 0,733 0,728 0,768
}*3 1.000 0.681 0.753
X, 1,000 0.790
rg 1,000
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Appendizx XVI (Contd.)

ceoxetyic leans of Imputs and Output of Different Crops in 1956~57 and 1970-71

Crops 3

(Bectares ) (tan.days HPair-dave ' .m.uw..an (Rapownl

Year

. whoob (urdrrigated) 195657
1970-71
8, LUSETCAne- mwmﬁmn 1956-57

9. Cotton {Irrigated, 195%6-57
197071

10, Grem (Unirrigated) 1956~ 57
197071

11, Groundnut{airrigated) 1956-57
1970-71

g
BRI H g : Bdoar
0.27 131,17 L 48
0,61 20,97 e.68
040 .60 17.89
0.60 135.2% A, 65
QIH.N W:a FQ&?
olrvm WH..!% @Qg
0.3 8.65 3,16
0.37 9,70 8,43
02 22.43 6,71
0.45 29.45 7.86

4o 56
16,67

213.22
el 99
5.80
38.91

Te2
12.48

9.70
1,50

7.12
39.64

21,24
482.43

3.79
29,66

17.%
26,09

37.04
96.12

@ ] ua‘:”'ur‘v

0,64
3.0C

30,41
50.72

0.0
3.67

0.8
0.83

2.1%
3.50

% Gutput of Lugarecane is zessured in tonnes,

Xipusddy

ert—
I/A& hY

( "PUOn)
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