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INTRODUCTION 



Chapter 1 
•mm • ii i w IMI ' mi .mmmmmtr 

I H T R O D U C T I O H 

1.1 Indian Agriculture During Pre~S*M*taologi«l Change Period * 
—— t • •••!••'. -iI —••—«——W—»—il—iMIIHIIIHW Mill'iill»W^PI«M^IWWWW»*WIII»iiMIIMW>WIWWM»«W»«« ' llHHUI I n — • * • • • • • • — • — — • — — • — — P H W W 

Itough the pnccis of aodeaoication of agriculture lias 

been started since th© tie ginning of India'* five Year Ham in 

early * f i f t ies , tin low productivity encountered on the faros 9 

In general, is acting a* a bottleneck in the ecoaoeic development 

of the country* Through the first thjee plan periods, Indian 

agriculture succeeded in meting roughly the growth in demand 

for food and in absorbing about th»e~ fourths of the growth in 

labour force. Bovever, during * fifties tte success of Indian 

agriculture was achieved largely without benefit of major 

technological change ( Hello?, 1972 ). The production Increase 

resulted ttm expansion of the total land area, and of the area 

under irrigation, and ftm increased notour ( ^hah, 106 }, The 

Indian agriculture during this period represented typically the 

traditional nature of agriculture in the developing countries, 

wherein the possibility of enhancing agricultural productivity 

at a substantial rate was reaote. while i t will not be quit* 

accurate to characterise the post-Independence as stagnation, 

i t cannot be denied that the inadequacy of agricultural production 

proved to be an obstacle to the overall eee&oede development 

( Dantvala, 1972 ). Moreover, technology and factor proportions 

in agriculture wradned relatively constant* Besides, in the 

absence of technological breakthrough, the various institutional 

reform, practiced during the * fifties,proved to be 'sterile and 
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imttectum* In the attempt to increase agricultural production 

{ Dantvala, 1970 }, AH the vhile the coontry was facing the 

problec of shortages of agricultural production, particularly 

of foodgraina, and bad to depend on iaporfcs In order to wot the 

Internal deoand, 

1»2 Trans forming Indian Agriculture ; 
iln tiiiiiiiiiiiiiWI—KW—WMWWmimiwJiw'iini i»wiwiMi^nwwi»iMi"iB6»iiliii'M»inWi' m ilium nm W 

A perceptible technological transformation, however, has 

been under vay in India during the last ft* year®* with the 

introduction of h i # yielding varieties of aoed0 In 196^65 and 

Increases In the availability of chemical fertilisers, Indian 

agriculture i s no longer traditional as i t vas Airing the ffifties, 

fhe state of the arts has changed significantly, The technical 

properties of the factors of production at the disposal of the 

cosiffunity hate altered and n»v usefta knowledge about factors of 

production has beccae available. In short, the costs and returns 

pertaining to alternative eooaosdc opportmities la agriculture 

have undergone a started Change. There Is enough evidence to ehov 

that the technological change ha* resulted In an toward shift In 

production fiaictions tmt aajor crops, especially for wheat. These 

technological improvements can be expected to diatiu* the stable 

state of long-run equilibxlu» of •traditional1 agriculture In 

India* The resulting disequillbria, according to schults (196**) 

i s "rooted In econoaie growth. It can persist for decades and 

is presently aost evident in soee of the countries In vhich 

agriculture Is technically in the vanguard*. 7he advent of the 

HI? technology combined vith a package of co*?pl*nentary inputs 
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baa undoubtedly contributed to increase in agricultural produ­

ctivity and brought about a reaarkable change in the approach 

and behaviour of tha Indian ftener. 

The year of 19#*~*5* which was nuked with the introdu­

ction of HX7 technology and which gave raal wamxtom to increasec 

agricultural production and productivity in India, may ba oomi-

dared aa tte tranaition joar dividing the post-independence 

econonic growth in Indian agriculture into pi^-techa&logical and 

poet-technological change periods, whereas pre~technological 

period was eharaeteriaed by stagnant agriculture, the post-

technological period indicated the soal hopes of attaining eelf-

sufficlency in Indian agriculture* 

1*3 The X&fffering Regional Impacts of Technological Change : 

There are, however9 eone doubts regarding distribution of 

benefits of new agricultural technology over the farm and regie; 

in India. Baliance on new agricultural technology has admittedly 

raised aggregate output y but at the eta* tiae i t has benefited 

only the large faroexv who peasess the requisite resources to use 

the new technology« On tha other hand, resource restifeints, 

particuiaxOy In regard to credit and working capital, and tha 

risks and uncertainties involved in shifting free traditional to 

BOdent inputs have COM in the way of wider adoption of the new 

technology by the snail fesMra ( sen, 1972 )» Besides, the 

influences of a wide range of hi^ily variable agro~cl£aatic 

factors hare earned considerable divexeity In the ispact of 
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technological Chang* over snail region* in India* Area* vith 

aiiiipd sî KLy of water hate benefited aove by new technology 

than by the dry fanning anas* Whereas high yielding varieties 

haw boon developed Iter irrigated areasy suitable varieties are 

s t i l l not available, vhioh can give high yields under rainibd-

condition* ( Kahlon, 1970 }. 

On the wholef the distribution of benefits anting the 

regions haw paralleled the existing resource endowment. The 

high yielding varieties haw boon observed to be the vest produ­

ctive in regions vith favourable natural ( aertwdlmatic ) 

conditions and/or with substantial past investment In infra­

structure development, such a* irrigation, reads and power. The 

gains free technology during the decade of *sixties haw benn 

maxlBum in the north-western states of Punjab, Baryana, Gujarat, 

Bajasthaa and peifcaps vostern Uttar Pradesh* The gains have 

been wore or lea» confined to wheat crop. Isolated rice area* 

have done well but area* deuinated by other cereals have not 

sate »ueh headway ( Jhat 1#% }. She inteiv re clonal disparities 

in the adoption of asv technology have proved that technological 

ittproTettente certainly ovcroosa many of the limitations inposed 

by natural conditions, but beyond a poiflb increases in producti­

vity or reoeval of uncertainties cannot be possible. 

By Interregional diversity both in reopect of natural 

conditions and past invests© nte in various developmental 

programmes iwplies that the success of technological bieakthrough 

in agriculture, as is observed in see* of the north-western 
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St&toat cannot bo generalised for the country ©0 & ^bole. The 

process of transformation of Indian agrleva taw t therefore, 

needs to bo analysed on regional hasia* 

! ^ the ProtOog of Agriculture In Maharashtra. 2 

She ctatc of Maharashtra i s one of the sovenl regions , 

in the Indian Union where technological advances *» agriculture 

have not Bade such headway in their contribution to increased 

productivity and production. The State has al l the while remained 

on the forefront In adopting various deeelopcontal strategics 

including institutional refers* in order to increase agricultural 

production. However, the contribution Bade by these strategies 

has been observed to be relatively sx»re conspicuous in the 

Halted areas endowed with irrigation facilities and/or assured 

rainfall where cultivation of sugarcane and cotton crops Is 

predominant, fhe Major areas of Maharashtra, however, could not 

ssake such progress 1A modernizing agriculture because of their 

excessive dependence on natural ( »gro-cll»a,tle } factors. Ibe 

crux of m prool** of nodeznisation of agriculture in these 

are** i t <a*e*t*4 to * ti .oeiat.4 with the availability of 

«* , -««***• effiel«i»y * tJXocstiag these ItelteA 

•esouross to * I O w * **•«, ***** * *<***»*** 

dlfi^rent W * •* ***** 



Xnudod&Ta&dp ©UWPis Strjfdopa Jtoj aatrrx^PIttS aap?A<ttd yr aotrf S 

paan aa oaxa £»n a®r|$ jo p&fgad * *a*0 aaeoitoaag j© s ^ W ^ 

-npoad at& trj ^dhrnp j© a8pat*<XH( aq$ *uor%?pp* «I #£*TAT*O 

-npojtd poanao a&oraaaas orjroada aq» a*aq* aaaia trj aaojcnosa* 

« n Su^TOT^rf J° MT̂ TTWTBood « $ staava 09 aiaaiaa Xonod 

aq« -&t ?*m m. *** »trpa«J jo aad£% an*|aa& aoj aaojmosw 

^u^iajj-tp jo ^A-nonpoxd jo ooffaotqiarr patr iae *U 

•XoaarTorjja MR aftmo^as 

jcâ ViftS aoj A M at& aa*j 04 n og s* *arej POT t x v p i Xon»d 

jo fo&*0£a mv*& at* a»tmp o-j. atH**T«ap «l Xvn *t *»a*xa %m&* 

0% POT ao0?*oa£fp facpi m a**®TP<*f 09 a&xaa Xam a*np irons *JE&AO 

-3JOH *a*f* jo po$£ad a *a*o ooan *na*a§£W o* uanaoott* *fa*C% 

POT aaojnoaas jo &%*{AS%3rQ*x& arf *apra **q* atrnuax^UTP aq* jo 

aoaap?&a twpXT*io «fOp|A&Kd aa*aBf*aa tpme j o roff?£*daoo aoa?@ 

*(T2"OZ6T pra ^£-9g6t i m t aq* aoj **a*i) a*T* J<* swfod o«$ $a 

Xpn*a aq* or pocsa tiaaq aaaq ea*aof *aa uor^oom tto^onpoxd *tx 

* n**3 *C* JO xat&ao© doio-rpo« aofan aq* s)UM«td^ £rt«OTd** 

*3|Jt**|1» ace *90T^iia jatatzpaaqy trf w r m s *ttoa£»wnrH o w i 
jo 00TJa« OA* txn aaptm pa*ovtto& »**P aq* «© paaaq sr £pn$ & 

« x *speptad iJtmga T^80T®^9*~**&d POT T^OT^oi^apa^-^td 

KR Supcnp ^xnj $qq, m aroi& uaqa* WRI **t* Xott̂ tOTJja aan 

aamoeat t*| ssdrmp a&Hprcai a*9?dap 4po*a **ta««d aqs 

*t*T*aadaxad yt»T<x 

a*T trp tzofSos <m m atfattjaotjeta jo mywM mi% pOT*fttapo& 0% 

japzo ut i«tOT0BjaqBH at mx*j ao jtouafouja vm*a©OTT® W» 

aa^piTVmp^^ 30JCno»« *ojn»otU** am aomosai or s»SttBqot 

9 
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strategies, and & measure of technological las confronting 

with the individual regions or far**. 

At tte aicro-level, an analysis of tte shifts in 

production functions and resource wo over a period of t i » 

would help the fteaiit who art confronted with the problem* of 

determining profitability t i t ter of increasing the use of 

capital resources or of reallocating IJsAted capital resources 

for production. The primary valu« of audi analysis l ies in the 

direct indications i t offer© of e cosmic equllibria/disequili­

bria in the we of capital resources, both at a specific tire 

period and cmv a period of ttea* Guc& quantitative evidence 

is essential in an attempt to improve or optimise the alloca­

tion of searos resources t i t ter within or between f a n s . 

On the whole,it is contended that such data ©ay enable 

us to assess the relative need for the intnjduction of wore 

advanced production proceseee and to decide th£ adoption of nev 

production function* wteee primary ais la to increase resource 

use efficiency within a given technological emiroxx&nb. 

!•* Objectivea : 

In tte light of tte above observations the &ain 

objectives of this study say be stated as under : 

1* To study tte changes in tte pattern of resource usa 

structure on different siae groups of faitna over a 

period of tlaa« 

2. Xo detean&ne relative chants in the profitability of 

faw# over a period of ttee. 
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3* To exwinft changes in elasticity of production of rarioua 

resources used in production of individual crop* ana fane 

business M a vitole. 

V» To study changes in seal* relationship for ialivldual 

crops a* wall at fare business as a whole. 

5* Xo deterolne and oowpar* marginal productivities of indi­

vidual resources and changes thereof smt a period of tins 

in respact of individual crops and f&ra business aft a 

whole• 

6* To find out eco&oelc optima levels of use of different 

resources in production of individual crops and fei» 

business aft a whole and probable reasons for a gap between 

the optinal and actual level* of resource use at two 

points of tim* 

7 • Xo estiatate changes in relative factor shares in 

agriculture over a period of tlfift* 

1»7 Conceptual Fraoework * 

The major problems of agriculture revolve 1x312nd supply 

functions and relationships of product output with factor inputs* 

These provide a fraoework for adjusting production and resource 

employment to prooote general ecoao»ic ^vclopwnt. One of the 

main object**** of % productive unit is to co-ordinate and utilise 

rt^oujoes of fwtore of production la &uoh a earner that together 

fo|, ,1*U to ***»* -» ~ • "**"* *£%? 
" ' * ' ' - jOCMSoeo are w x » » 
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improved and combined effectively to mastoid output and vhen 

the institutional environment U being modified to ensure that 

tha output is being mm& directly and indirectly for the well-

being of cultivator ftasHifts ( .vans sr«, 15*9 }, one of the 

isajor difacui t ies in Indian agriculture la the lack of detailed 

and systematic knowledge of input-output relations* A ©ore 

serious problem, and one vhleh baa not received t t e attention i t 

deserves, ariaee from t ie eooplax nature of teut-output rela-

tione in agriculture s complementarity «ong inputs is just about 

a« pexvasire as the phenomenon of ©ubetitutlon ( Kiahas and 

Vidyamthan, 1972 ). Exteneion of irrigation and fer t i l iser use, 

for instance, go together* whereas huaan labour and anteal draft 

power can substitute for machinery. 

Relative prieot of product output and factor inpute alao 

play an Important sola in the preeeas of economic development as 

they determine supply functions, combinations and substitutions 

in respect of output aa veil aa inputs. 'Jta an economy character 

rtaed by capital scarcity, population praa^urr and gerarol labour 

unemployment, the simply price of capital i s felgh relative to 

that of labour and the i« fore, economically vast affleleiii organic 

zatlon of acrictature laana in the direction of labour technology. 

Given s te l lar technical and aanagoMnt altiU^ unter labour 

technology, small fk*M can probably be just m efileient *# 

large farm* Bovever, aa economic dewlopt^nt progresses with 
* 

capital becoming relatively abundant and labour becoming 
relatively scarce ( agricultural production function* regaining 
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constant ), the relators prince ©f capital and labour resources 

turn to favour autotltutIon of machinery for labour (Seedy, 

1962 ). 

Um*ttm»f backwardness of the farc*r i s considered as a 

cause ior low prodttetlwlty in traditional agrxulture. However, 

the chief Iteration to increased afrifiHltiaeX production is 

not the backwardness of tlw farcer but rather inadequacy of the 

supply of current Inputs ( tfinhas and ^rinivasan, 1968 ). 

Inadequacy of capital resources and their inefficient use 

coupled with traditional techniques of production are soxe of 

the important causes of lev production per hectare on Indian 

farms. % long trial and error, "faroers reach a point after 

union they ean stake l i t t l e or no contribution to •eononie 

growth because there are few inefficiencies la the allocation 

of factors, the renofe! of which would increase current produ­

ction, and because laves leant nade to increase the stock of 

traditional factors would be a costly source of economic 

growth « (SetHOta, 1 9 * ). W» p*eposiU«* «mt a substantial 

rate of iaereeee in a fr l«at«» l pnoduettan ean fee achieved 

laff i ly ®mv& tbe *•*» •«••**•» «•« ©* *ese»w*» •a***** 

eem«ttted to m agrtfitfLteiral seetor end *** *** —»* 

M a m a * *** « • «*****• ******** o f * * * • w * l w l t t a r 
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Agriculture la mm? drreloping countries could not mem 

vortlarhile to bo extend** to the fan* re { Bepper, 1965 )• I» 

traditional agrictfiture, since the output la nainly derived 

fro© loud ( of vhoee supply is flaaed ) and labour ( of vho»e 

oarglnal productivity it alaest equal to »ro } input* ( Kellor, 

19^9 ) , output could not grow at a fleeter rate because of low 

elasticity of the production function restating ttm a f i » d 

land area and no development of noir techniques or resource foma. 

The only nay to atlwOate agricultural growth In the 

developing comtrles la to raise investment opportunities by 

supplying nav agriculture! factors that embody ls|>wve»enta In 

technology and axe therefore profitable for ftuwers to adopt 

< schults, l$fh )# Technological iepwreaent la a superior 

resource that will produce far the ecoooeqr a higher rate of 

return relative to it* coat than v i l l the < nonaal } established 

inputs employed In pi^duetion* The noat practical and econced-

cal approach to achieving alanine increases in agrictatUMl 

productivity and output, therefore* l ies In enhancing the 

efficiency of the existing agricultural tooiwy through the 

introduction of modern technology on a broad front1. Moderni­

sed agriculture etibodlftg the we of a profitable technology 

based on continuous and sustained research leading to higher 

productivity and higher returns to resources, 
!• • l 1 l l > i l | W M l l — • — • • I W I 1 I I H » I I H — — • « — < • • • I I 1 1 — 1— • • • — • I I I — — — HI I I III I I ill ••!•—• m i l 1 •II1—WWWI" I '11.1 r»l ' • > I I ' T W » I * M M ' » I » M « W » « » « — P — — 1 — — f W W — W » < — t 

1* E.H. H^iexander, eowsonts aade In a private discussion 
when he vaa In India aa an lamexi Acinar to the 
Kafcatma Phule Agricultural Omvexeity, Hahuxi 

(l̂ aharaabtra) in its early stages of estabHshnent. 
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Ko*ber ( 19$9 ) ba§ described fire sssentials ( transpor­

tation, maifeeting, nev lamovatione, aeeees to s**pplies aM 

But the prooees of t«u*fo»ation may start to chronic deficit 

nation* vlth the availability of profitable technology and 

needed inputs alone, Onoe tbi* process starts t the entire 

input structure and decision making on the $&m is KaJriced by 

substantial changes, 

Ihe aain characteristic© of aodern agriculture ia the 

application of »o» capital inputfi, consequent to technological 

changes such as nev varieties of seeds, fertilisers» pesticides, 

machinery, ate. t vhieb in their respective vaya raise the 

productivity of resources. It also enhances the scope to 

substitute inputs of elaetic supply such as fertiliser with 

these having inelastic supply such as land* Tim effective 

supply of capital for land and labour depends on relative 

prices as noil aa relative productivities and tmrglnal rates 

of substitution. Mtttfrtatrtng marginal productivity of 

conventional capital itens ha* alvaya bean offset by development 

of » v capital itens or technologies vlth greater marginal 

rates of productivity and eitostitution ( Heady, 1 0 2 ) , i*a»t 

shift of production function, 

Ibe p m n s of transforation of traditional agriculture 

into a modarniaad on* iaplies that with the process of change 

i t shifts the production surface upwards frois loner level of 

equilibrium to a higher level of equilibrists; ( Solov, 1956 and 
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Haioh, 1972 )• Coaeeptaally. the total i*preve©ant in the 

input-output relation <mn ho measured by ebifte la the aggre­

gate production Amotion ( technical change ) and aotoaents 

along the production function ( eoowe&ea of scale }# 

Changes in technology not only oaw© changes injproduct 

and inceee per imit of total Inputs Inst ttey also cause changes 

la the proportional eoablnatlong of the factors of production. 

The manner in which the relative laportanoc of the fkctore of 

production ( land, labour and capital ) will be* affected 

through vodemlaatloa ***?? depend upon the extent to which the 

new technology la labow/capital/land internirt or otherwise 

and the degree of elasticity of demand tor tte said factor*. 

Kodarniaatlon of agriculture and Its iwpnmsmnt with the help 

of technical advances necessitates a constant growth In capital 

investment par agricultural unit* Xhara la a feeling that the 

recent breakthrough in Indian agriculture and the notr ecoaoaic 

environs* nt have considerably affected the rate of capital 

formation and pat tarn of laves taonfc In agriculture. Duo to 

higher use of oapital resulting fro* technical advances, its 

absolute share la production would ineroase provided the elastic 

city of demand la vox* than unity* 

The shifting levels of technology change not ©*Oy the 

productivity of al l resources but alio they generate tisdng 

p ael&eas in scheduling required complementary resources 

{ Douglas, 1962 }. In fleet, the ccopleeent&ry resource* are 

frequently crucial to a detemiaation of the changing 
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productivities ( Heady, 1967 3* In India irrigation i$ the 

kay to the reform and development cosplez;t in that i t i s the 

chief means by which i t la poeaitOe to m #eal hop* of raiaing 

yielda and providing the secure basis needM far investment la 

the complementary inputs. Besides, the return to inraatecnt 

In technological change depend vary ttueh upoxi the nature of the 

underlying physical &mou*oae ( Bailor, 1972 ). Limitations on 

esxviron&istal control ptovent ffeaMJ* txm achieving the icuch 

higher yield potential* embodied in the xmt varieties of 

different crops. 

Since the endowment of resources hy nature to agricuiLture 

la not aqual over apaae, differential advantage will occur hy 

reglona as encouraged by changing xaaource and product prieee, 

and aa a l l i e d hy technical knowledge ( Beady, 1 9 ^ )* Ifedar 

the varying natural conditions, a development strategy which 

al&a at increasing the ua* of a l l kinde of impute at a tlaa 

Etska wry ww& to b*ca«s lass than optical in its husbanding 

with scarce recouroes* A eelectiv© strategy according to 

different regions, i» therefore EJOJ* l i te ly to mate the aoat 

of what the country ha* ( Dovrlng, 1972 )* 

It i s »o§t likely that depending upon %im factor and 

agro-economic variations, tbara aadata a traditional atage 

which liaa between traditional agriculture { with lower lavel 

of equilibrium ) and modem agriculture ( with hlgber level of 

equilibrium } la certain regions. 2bU phase i© characterised 

by the large ioequitiee in the re tuna of resources with their 

coats f resulting In disequilibrium. 
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1*8 Hypotheses i 

In the light of the forgoing theoretical propositions 

and the review of literature presented in the nest chapter, the 

following hypotheses are proposed to he tested for fulfilling 

the reqttir&E©nts of the objectives of this study* 

1* There has been a change in the pattern of resource we 

in agriculture In the region. 

2. She change la resource productivity of different factors 

of production la relatively ©ore prominent in case of 

the cropa grown under irrigated conditions. 

3. The si«e of fare la an Important factor to influence the 

resource productivity and profitability at the ten level. 

h* The returns to ecale ere constant i s agriculture. 

?• The marginal value productivities of conventional impute 

are low la relation to their acquis iticm/opportunity 

costc. 

6. The efficiency in resource allocation hm Improved 

daring the period. 

7. The relative factor shares with respect to labour and 

capital have undergone a change. 
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Chapter 2 

KV1EW 07 LITT RATD1E 

The a*** productivity per hectare of land in Indian 

agriculture, in comparison with otter eow*tries of the world, 

nas received the attention of cany eeontwlstr. It ia soBOttees 

attributed to the Inadequacy and/or inefficient vm of capital 

and other factor input*. Accordingly, cany of the economists 

recognised a need for estimating and cosparAiv the productivity 

of various fores of capital used on turn witSi a vi*v that such 

attempts would previa* relevant information to the policy makers 

and farcers who In turn nay assess the possiMlitios of intense 

lying the resources In areas vhere spoeifie resources conoand 

higher pioducUTity, xtey maintained that the knowledge of 

prices and ttoe Marginal productivities of ir&rious resources will 

serve afi m important guide to px«cribe the directions of the 

shift of ies©ureta free OBB vm to Mother on the *m* type of 

fu^s or trtm ow type of ftaw» or area* to another. 

2.1 Agricultural ProductiYity in India to *} ifties . 

Inrcjec BelatiowMp * 

Very few studies however, have been done in India in 

»fifties with the stein objective of ojsteaBintae the producti­

vity of tap*** » • * *» p w i a e t ^ ** «***• *** s t a d 1 * 8 to t n e 

economies of turn tmmsem* •**»•*** *f * » »>****** o f 

_* # t«^a in SIX S t a ^ has been one OJ: 
•aMto»« <m«e** f »** * n̂ ^* **«•*»**" 

th i» &***0*1'4® 
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ero»e tabulation analysis, correlation analysis and in a few 

cases regression analysis vith only ftew inputs have been used 

to estimate resource productivity. These studies proved to be 

very useftfl as in each of the s i x States f the regions uere 

selected in such a way that they represented the laost Important 

and typical soil-crop complexes in the State concerned. 

Realizing the usefulness of these studies, the second 

round of studies in economics of fans nanagement was completed 

i n late 'sixties in sixteen States of India. These studies have 

thrown out lo t of information on the resource us© structure and 

resource productivity on the farms. The comparison of the 

studies conducted in • f i f t ies and in * sixties provides relevant 

infonaation on the process of aodernization of agriculture in 

the country that has taken place during the plan period. 

Some attempts in this f ield have also been made hy some 

authors using either primary or secondary data available from 

Fans Management studies. Gome scholars and research workers 

tried to probe into this f ield on their mm accord and relied 

upon the survey data. She approaches of various authoxs varied 

considerably as seete of them measured the productivity of only 

major ls$u& factors such as land, kuaan labour, bullock labour 

and to sane extent manure and irrigation} while others included 

a few more input factors such as plant protection measures, 

capital assets, e t c . , in addition to the above input faetoi*. 

The et*>iee of forms of production function employed inthe study 

also varied depending upon overall significance of the functions, 
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ease in computation and tt* theory undeslylsc tfc© ptwfcfttlon 

prooeae • 

a r i w r and Basal ( 1959 ) »*d partial rtgrwaion 

analysis to detamiaa m&rglmi productivity of taan labour, 

bullock labour and manure input Air different crapa in tbe 

districts of AhiAdnagar and Kaalk vith the data ooUeeted by 

two isatboda, mmlyf Coat Accounting and vurv^y Netted, In 

.-hruednagar dis tr ic t i t va* surprising to find that tbc marginal 

value productivity of maura input was negative being Ra# ~G.38fc 

for uniwig&ted bajnu In 19$6~57 thay fitted Sobb-Pouglas 

function to the data to study productivity of inputs wad in 

various crops. 

Baaatt and Chaudhari ( 1959 ) fi t ted l inear functions to 

study the Influence of different factor* of pnwiuction in terms 

of tbeir pfays leal quantities for two Issportant crops t namely, 

Auan paddy and ju te . Out of tbe four independent variables 

considered for tbe study, namely, area in aeset*, iamm labour, 

bullock labour and manure, only s ta t is t ical ly ^ignifleazst 

variables wre* retained in the production function* Ihe variable, 

wusurss wa& found to be absent in »ost of tbe oguatlai* probably 

due to the association of the dosage of manure witfe fe r t i l i ty 

of the soi l . They concluded that less ftrtfie land required 

^>re manure than isore itertlle land for Urn S&PC acreage output. 

ZaehaAaa ( i960 ) used Cote-Iougla£ function to estimate 

marginal value productivity of different resources in selected 

crop enterprises in the distr icts of CoirJbato^ and Ealtn In 
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K&dras wtatc a t different levels of inputs. Jrcr the changes 

in the productivity restating trm change in t t e proportionality 

of the vari&iae inputs, ha concluded that a change in the 

composition of other inputs was required for t^axUstzing returns, 

^ aggwal ( 1957 ) determine a iaarginal value productivities 

of land, bullock labour and tean labour for taiti business and 

marginal physical products for irrigated wheat by f i t t ing Cobb-

Douglas function to tbs ¥mm Management data for the year 195^-

$5 in Uttar rradeah* Be eheerved a loir TBCLUD productivity of 

hi&an and lallock labour and CUB* to the carnation that any 

further addition would lead to a dselina in tlst returns and 

productivity of these resource, H& suggested that resources 

should be increased with an increase in the other associated 

inputs, A non-significant relationship vm ouaerveu between 

bullock labour and wheat crop yields a& well c& total fare 

returns and also between output and hu:en labour of wheat crop. 

An increasing return to *ccle war* found In east of fara bueineaa 

as a whole although deerca&l&g return to seal* vm noted for 

wheat crop* 

Rao C I966 ) studied resource use and productivity of 

farm inputs in wast Godavari dis tr ic t of Andhre Pradesh in 

1957-S8, He vosfced out th€ ©arginalv value products of 

different resources for the turns in Faddy and Xobaoc© sonee 

and alao in both zones combined, ijxcept land, the productivity 

of a l l the resources vm higher in oasc of Sot&cuo » a e . On an 

are rage, an additional rupee spent on 'promotion expenses* 
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gave a return of Bs* 1*36 and Rs* 1«90 for Paddy and Tobacco 

zone* respectively and Bs. 1.56 for both the sones ooert&ned. 

The oarginal folia productivity of an additional rupee invest­

ment ( excluding value of land ) was quite lev in both the 

acme, 

Mathur ( i960 ) wed Cobb-Douglas production function 

for different crops individually and multiple regrets ion 

equation* for cottoxwjowai^tur combinations, I* was handi­

capped in drawing conclusive Information frots the elasticities 

of production aa a l l the equation atteepted turned out to be 

statistically insignificant. 

Ram aaran ( I96W ) uaed production function approach 

to measure the productivity of agricultural Inputs by fitting 

Cobb-Douglas function to the input-output data obtained from 

the studies in the 'concedes of Fan Management, Bte fitted 

functions for f a n business as a wholef as vei l as for 

important crops, vlth the input variables nsaely, land in acre, 

bwan and bullock labour, working expenses ana taanure In rupees. 

He compared productivity of inputs, particularly capital 

services, between different regions and fbwd that in al l the 

three states, nawely Otter Pradesh, Andhra Pradrsh and Madras, 

the expenditure on use of ©enure and fertiliser, unteproved 

seed, etc . , could increase fttro inco&e. The only exception 

was paddy in Madras where lesser use of manure was needed for 

optinua allocation of resources, 

BhardvaJ ( 19A ) atteepted to exmiw relationship 
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betieoen fan sl«e and productivity by an approach based on 

souse broad characteristics of rural marietta m& the nature 

end extent of participation of different groups of paaaantry 

In then* eata free Fans Management studies in V*o«t Bengal, 

Bos&ay, Kadhya Pradesh, Punjab, Bfetar Pradesh and Madras wars 

used to the explanations already advanced regarding the 

inverse relationship betveen term sise and productivity and 

to ftiaggMt ho* the relation* between utilisation ( and piodu»* 

ctivlty ) of inputs and ffert slse ooULd be interpreted in 

taw* of unequal and dlvesae nature of market involvements of 

different groups of peasantry* 

Agratml and Jferenan ( 1959 ) studied resource produ­

ctivity in western Uttar Pradesh Iter ffem business aa a whole 

as w l l as planted sugarcane and wheat separately* They 

observed that profitability could ho increased by increasing 

use of b«san and bullock labour in sugarcane m& seed, manure 

and irrigation in wheat* 

Kan&i&nth Sao ( 196? ) studied caste and returns for 

fare business aa a whole and also fitted production functions 

to the data* He observed that on the average t l*»d is being 

cultivated now Intensively woag speller fame throu^i 

greater application of labour input, although labour s t i l l 

has positive returns, and that saseng larger fanes, where 

production elasticity of land la very loir, then? i» relatively 

greater scope fcap increasing output throutfi a ©ere intensive 

cultivation of land hy applying increases lak**ur inpi*e * 
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fiajkriatea ( 19& ) fitted Cobb-Douglae function to 

estimate marginal value proftetirity of inputs for Punjab 

fane. He uaad three aata of equations toy grouping «ooa of 

the input variables in order to remove wtttLcollinearity. 

Be concluded that the marginal value productivity estimates 

of fare input* are not so widely out of line vlth their 

acquisition costs as the usual references to the irrationality 

of Indian peasants Imply. 

Hopper ( 1965 ) studied the allocation efficiency la a 
i 

traditional Indian agriculture In 199+ in village Senapur, 

Sistxlct Jaunpux in Eastern Uttar Pradesh, wing the production 

functions of crops grown vith traditional method of production. 

he studied ope rations of *»3 fares managed by resident land 

owners in the peak period ( SeptembeaMJccemfaor ) and fitted 

Cofeĥ Douglas function for each crop, mutely, uaiiLey, wheat, 

pea and grim. By eandJiing the price Implicit in the alloc*-

tion of resources among various crops during the peak periods 

of agricultural activity, he found that the use of the resources 

was efficient within the static economic seeming of the tens* 

Xbe fkioers, on an average, appeared to haw successft&ly 

economised their scare* resources* 

aaheta ( 1968 ) studied resource allocation efficiency 

in Indian agriculture with the help of production functions 

fitted to pooled data for three years t 19JW0, 1955-56 and 

1956-57 collected under Fane hanagemsnt studies in six typical 

regions of India. Average and marginal productivity 



23 

differences vara derived for a ntafeer of Inputs in the 

production of differArt crops, acio** different regions, and 

ovar various fane sl*es» the results, on the vtaol«, do not 

lead to the rejection of the hypothesis that thai* are 

cowpaxatirely ftor insffieiftneie* in resource allocation in 

Indian agriculture, 

Nelk ( 1965 ) attempted to study inpaet of the different 

inputs on gross agricultural production through production 

function approach. Be fitted Cobfc-Iouglas function to the data 

obtained trm the sasgOe of faras in Antodia TlUap. The study 

revealed t&at the we of feu&an and bullock labour is relatively 

vary high on the faros 9 thereby resulting l&to low marginal 

Talus productivities In relation to thair opportunity costs* 

2.2 Inverse Relationship or Constant Re turns to Scale 1 

Xhe J are Kanageaent Studies of the «fifties and otter 

studies referred so far gave out 'inverse nlettonflhip between 

faw-sise and productivity'. The studies conducted by Sen 

( X962 ), S&ni»aatli Bao ( 1963 ) , sen ( 1966 .', ramrtav (1963)* 

Fagltn ( 1965 >, Budra ( 1968 ) , HanuBanth 1,90 < 19« ) t 

Kazuad&r ( 1965 >» Budra { 1?68 ) and Rao ( 1?6? » also 

exported the hypothesis of •inverse relationship between 

fans-siae and productivity* in Indian agriemturo. Koraover 

the phencBewm of the 'inverse relationship tet«#en far*-8ije 

and productivity. a« revealed by theee studies i* ft Batter of 

relationship between output ( output per aex* v and only a 
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single Input vithout holding other inputs constant. These 

studies, ©ostly lacJssyl ia Bstati^yarlatc analysis in an attempt 

to determine return* to scale Is agriculture Ihe taulti-varlatt 

analysis vas, hove^er, attempted in see* ot ter studies. 

Sal&i < I969 ) studied the i t i o m e we efficiency and 

returns to scale underlying ttgrtcaltural production on different 

categories of farce in Uttar Pradesh ( Meerut and Musaffamagar 

distr icts } and Punjab ( Aaritfiar and J^rosepwe distr icts ) on 

the basis of disaggregated 1km mnagetsent data for the yaars 

1955.^ and 1956-57* The study indicated eoaet&nt **5 turns to 

scale iqihe reborn. £t» study also wvealed that the fane** 

in the region vere seen to fee responsive to economic etlsit&iis, 

though there existed possibilities of increasing fans inoooes 

throu^i adjusteent i n resource mm9 

The studies conducted by Khusr© ( 19&* ) , Raj Krishna 

( I96*f ) and Cbennareddy ( 1967 } alee wve&led constant 

returns to scale in agriculture In the «ilftb»s in the 

respective n? clone „ with returns to seal* being cone tent , 

the •iisrewe relationship* can be explained sway in tews of 

the operation of the law of var£al&e proportions* 

2.3 She Deoade of 'Sixties Marked by technological Change : 
—•• •- — — T- i-*Tirmiitm-rH,iinn*-'»TrwiMir'imi»i rwrmnni • mi r« w • • • 11 • i - TIT mi rmi- • i m n m • mi n i «i» nnn nn i « nm • nnn— 111 -WK •» • i i .. irr 11 m i <mi 

Tt& Fare Management studies and other ctudiee conducted 

by various authors in the •fifties revealed Invcisc relationship 

betaken the siae of fare and productivity per acre of land. I t 

hue also been inferred free; the other studies that the fansers, 



MPKV LIBRARY 

2 5 T04702 

on the average, w fairly efficient in the use of their 

factox* of production, AH these findings oostly related to 

an era of stagnant technology in Indian agriculture. Recent 

technological breakthrough in agrieiature censed hy Bead-

fert i l izer-irr igation revolution has given rise to i m i t i . 

structural changes in the faro economy. 

Lince a l l the atu&JLea mentioned above pertained to the 
8 f i f t i es , i t vouia he worthwhile to exa&ine how efficiently 

the farcers were wing their factoid of production in the 

'aixtiea, 

Orewal and KaKLon ( 1973 } hare studied the fare ajtae 

and productivity relationahip in Ptmjah, ftey have ohserved 

that because of recent technological breakthrough in agriculture, 

the importance of the traditional inputs in the iaput-eix la on 

the decline and non~eonrentional inputs such u$ fert i l ise jw, 

pes t ic idea and machine power hate heoe^e important. ftaU seenas 

to hate altered the traditional faro a in© productivity relation­

ship, i a r # farw bate greater access to indivisitole technolo­

gical inputa such ae tractor© and allied fan cachinery. 

Crown and fiagadev&ra ( 1973 ) tr ied to teat the hypothesis 

that the opera tore of various-si^ed holdings tote iaprenred their 

level of ©concede efficiency during the *aixU0at directly with 

a mathematically rigorous sodel quantified with data collected 

under the auspices of Government of India's studies in the 

i conoEics of Fana Management for Punjab, Ottar Pradesh and 

Tanil $adu9 1956-57 and 1967*60* They observed that although 
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aU operator© hare probably beee&e »ore efficient, operators 

of larger f&ms improved «oei recpidly. Further, the rates of 

improvement shown by large Dam operators my bar* been suffi­

cient to sake ti»» relatively *s©» efficient than smell Ifem 

operators, thus reversing the traditionally accepted preposition 

concerning the superior efficiency of small f&w operator* in 

India* 

Bixkgb %M Patel ( 1973 } cxaiaiaad the validity of the 

hypothesis of inverse relationship between taxi &im and produ­

ctivity and returns to scale in the contest of recent techno­

logical developments taking place In India, uitfe particular 

reference to tteexut District of 'itter Pjadesh. To cxasirn the 

nature of re turn to scale, a Cobb-X&uglas type xunction was 

fi t ted to the data of 120 selected faros in the district* They 

concluded that increasing returns to scale prevailed in the 

selected fares of the d is t r ic t . The per hectare' productivity 

and fax*; s>lm relationship indicated that the hypothesis of 

inrerec relationship does not bold true undf r the new agricul-

tujRl technology in the area. 

Bardhan ( 1973 ) used individual fart level data for . 

nea&y 1,000 Indian fanss to analyse fans st^t and productivity 

relationship, returns to scale and imperfections in the labour 

market. Be observed constant returns to scali in predominantly 

wheat areas and diminishing returns to scale in predominantly 

paddy areas» In both paddy and wheat agriculture, however, the 

observed negative relation between output per acre and faro siae 
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i* likely to be the result core of an ixmmt relation between 

eiass and otter inputs than that of scale econoBieB. The produ-

ction uncertainty in agriculture and son* other factors involving 

the interlinked phenomenon of land and labour ©arfcet imperfe­

ctions might hare contributed to such an inverse relationship. 

^Singh and Patel ( 197V ) exastimd tht ^roduetlvlty of 

resources and allocation efficiency on differ at siaes of faaoa 

adopting new teebnolofflr. Tbsy fitted Cobb»**)Ugi8S functions to 

the input output data on par standard hectare• ?bey observed 

that in general the resources were efficiently used except for 

irrigation on &ediut and large far** and for httjsan labour on 

large fares, The opt laws allocation of the limited capital 

indicated an Increasing trend in tht returns over top existing 

returns with an increase in fans si**. Therefore, at the 

existing allocation of resources, the inefficiency in resource 

allocation was KaxUna on large fans mimd by mdim fara*. 

*«e* and Kahlon ( i m ) tmmnA ^ ^ ^ 

of tachnoi^. ^ ^ ^ P^tJ^T 

the data eollacted ft. . a a B n l e 7 T PTO~UCtl<*1 * * « « • to 

* * - U M value P r o d M t ^ / o f ^ T *"** * ^ ^ ^ 

technolosy. tt h l 8 t e * l e*»l of 



28 

i r r l ga t lon t land and capital assets eoB&and higher marginal 

value productivities in e l a t i o n to t he i r acqu i s i t ion 

opportunity costs , there exists scop© for incRasing fksst 

income fcy increasing use of those Inputs, 

sethuraiaan < 1971 ) examined resource mm efficiency 

and returns to scale in Indian agriculture with the help of 

production Amotion approach, He observed that the resources 

ax® being used eff ic ient ly and there prevails constant returns 

t o scale in Indian agriculture. 

Srivastava, Nagadevara and Beady ( 1973 > studisd the 

f a n level data for the years 1967*68 thxousl 1970-71 and 

observed that the technological change has resulted in an 

upvard sh i f t in production runet ions for major crops 9 

especially for wheat, 

Harrison ( 1973 ) attempted comparison of resource use 

efficiency on seal^knd large farms i n a wheat growing d i s t r i c t 

( Ferosftpur ) and a paddy growing d i s t r i c t ( Shanjavur ) . The 

results indicated tha t In general small fkxDer® adopt the new 

var ie t ies as rapidly and use caaiplementary inputs as intensively 

as larger faro©re. The crop production functions structured to 

Identify differences in levels of efficiency, output e l a s t i c i ­

t i e s and economies of semis for different lenpeis of technology 

and f a n size groups f revealed tha t large tmmt& are not 

s ignif icant ly core effective than ssiaUl farmers a t input-output 

confersion* 
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Pearaur end P a t i l ( 1977 > analysed s i r •efficiency 

relationships of small and large fauns in dry farcing area of 

Ata&dnagar Distr ic t in Kahar&ahtra. They observed that small 

scale failing is aa efficient as large scale faming in dry 

farming w i s , Ihe us© of different resource 5 coat of produ­

c t ion , gxoea returns and m t returns laorcw r , depended on tbe 

scale of f&raing. Even the ssarsinal value productivities of 

different resources did not show substantial difference on the 

tvo types of faros under the exist ing technology. 

Acharya and Pawar ( 197? ) have exafcinod the producti­

v i t y of resources by f i t t ing Cobt-^ouglas functione to the 

inmt-output data of a sample of 1^3 fauna i n hnednagar 

d is t r ic t* They observed that the productivity of resources 

are greater than t h e i r respective costs for tl< crops grown 

under i r r igated conditions* There was also ix* ffieicncy in 

resource allocation on the ample farsis, Tise use of bullock 

labour on faros vas observed to be in e access z-z i t s marginal 

productivity turned out to be negative. 

c A Technological Chang and Baglonal XMoualitlfts ; 

2 venthough tbe recent breakthrough in ocrioultural 

technology ha& enabled the ooantry in becoclnj self-sufficient* 

the perfomanee of agriculture is not even in difffer&nt regions 

of the country* Agraval ( 197^ } has observ <± that the 'New 

s t ra tegy ' of agriculture has contributed to £icjnifieattt 

increases in food production but i t s Impact i s Boat conspicuous 

in vheat and in regions with assured i r r iga t ion . 



30 

While examining the regional variations in production 

efficiency and accomplishments in the production of important 

foodgralns since the launching of the «Bew strategy*, Singh 

( 197^ ) has observed tlatt in spite of of forts to trans foro the 

traditional agrarian economy, the impact 1* incicnificant in 

large parte of India and agriculture la yet in a deplorable 

state* Tim prototype success as observed In wheat production 

in Punjab and Baryana la absent In the production of other 

foodgrain* such as rice and Jowar, These facts are highlighted 

with fiiiaplo cartographic techniques but affective methodology. 

Jha ( 197^ ) baa observed that the gains fro© technology 

during the decade of 'sixties have been sia&tauta in the north* 

western States of Punjab, Haryana, Gujrat, Bajasthan and 

perhapa western Uttar Pradesh. Tim gains have bean Bore or 

laaa confined to wheat crop. Isolated rice areas have done 

wall but areas dominated by other cereal* have not made ouch 

headway, 

Mellor ( 1969 } ha* identified the contributing factors 

for regional variation* In agricultural grmt&* According to 

hia, on the whole, the distribution of benefits assong the 

regions vould paraxial existing resource endowment. The high 

yielding varieties would be the roost productive In regions with 

favourable natural ( agro-climatic ) conditions and/or with 

substantial past investment In infrastructure development, 

such a* irrigation, road* and power* But these region* had 

already been in the forefront of agricultural progress and had 

already been prosperous* 
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Falcon ( 1970 ) has stated that the benefits to the 

regions with Inadequately developed agriculture! infrastru­

cture and natural resources axe exceedingly 01&&IX in comparison 

with the developed regions. 

1/ According to Raj ( 1969 ) thfc scope of high yielding 

varieties could be enlarged to a certain extent by extending 

irrigation facil i t ies to unirrigated areas • But the scope for 

a rapid extension of irrigation is severely limited, A large 

part of the more easily available water resources has already 

been exploited* Areas with proven resources of water that ean 

s t i l l be tapped with relative ease axe few* 

Kahlon ( 1970 ) and Rao and &ingh ( 1; A ) hove 

emphasised a need to develop such varieties of crops which 

give high yields under conditions of stress in areas with low 

rainfall» ladejlnsky ( 1973 ) has stressed the need for 

overcoming both narweade and natural inadequacies encompassing 

sk i l l s , irrigation faci l i t ies , allocation of resources and the 

whole gaaaut of physical inputs, research, organisation and 

communication* 

, Ketkar ( 197$ ) has made an attempt to measure 

inefficiency in Indian agriculture with the help of fare level 

data obtained from Maharashtra, Tamil Nadu, Punjab and Bihar, 

with respect to efficiency/inefficiency of resource use within 

each &tate, i t t uns out that the apparent high total 

inefficiency in Maluurashtra and Tamil Badu Is due to the 

adverse climatic conditions. In Punjab, the ©stent of 
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inefficiency la the use of agricultural resources is very loir 

and i t i s entirely due to excess ire diversification of the 

cropping pattern. In Bihar, on the other hand, the total 

inefficiency is on account of both excessive diversification 

and selection of less efficient processes. 

2»5 Technological Change and Relative Factor charts : 
»11 .1 -mi l llll III! I HWIWIIII' • l » ^ — m M — | l . I •IIIH ••»• J 8 5 — • • I • ! • • l l i i l l M l W W N — W M W I I I W I HI ll *i I W W U M — i ^ : • — • ! • i Mill I ! • * i l » 

Since the beginning of the technological transforation 

of agriculture In India, there has bean ine»a#ing detsand for 

non-conventional inputs. At the saw tiae labour employment 

and relative factor shares of labour and capital have bean 

disturbed to so©e extent. 

Gravel and Kahlon ( 197*f ) studied the facte** influencing 

labour eiaploywnt in Punjab state in 1969-70 in five iarportant 

crop regions on a cross-section of fifty f a s situations free 

each crop region. They observed that production expenditure 

on yield increasing technology ( ssaiswes, ftrtillaere and plant 

protection ) and intensity of irrigation use incieased ht*nan 

labour employment in a significant manner both on E»ehanised 

and noAHMohanised farms, 

Kaul and Mehta ( 1972 ) studied wovoaent of relative 

shares of fctctox* of production in total agricultural inoow 

with the help of production function analysis for selected 

pi»4ab f&ms for 1955-56* 1966-67 and 1967-68. They noted a 

great disparity in the relative shares of various fttctore of 

production for 1955*56. This had lessened sot^vhat in 1966-67, 
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I s spite of the feet that wages bad risen, the relative share 

of labour in total faun incoe© did not show a corresponding 

trend. 

srivastava and Heady ( 19?6 ) studied th© changes in 

relative factor shares with application of Constant Elasticity 

of substitution (CES) production function framework- They used 

data derived from Fan lianage&ent surveys conducted on cross -

section sample of farcers in the Fexosepur { Punjab ) and 

liuzsaffernagar ( a t tar Pradssh ) districts a t two points of 

tiae $ the ©id » fifties and late ' s ix t ies , eonfowlng with an 

a priori classification of pre-technological and post-technolo­

gical change periods in Indian agriculture. Tim study revealed 

that there has been a decline inthe relative factor share of 

labour in value added. This decline ha* occurred despite a 

aaxieed increase in the va^e rate t particularly in peak season. 

I t seems to indicate that technological change has been labour-

saving m nature. 

2*6 selection of Production Function : 

Various algebrls foras could be selected for the 

production function to be estimated. Fxm the ?i&v point of 

production theory, me may select transeedcntal or log^log-

inverse Amotion. According to Haltar £& £U { 1957 ) tooth 

these functions Incorporate a l l the three stages of mo-

class leal Amotion. However, theory also says that the 

econooic opticus decisions l ie only in the second stage of 
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production function. Ibis i s , of course, true only under 

perfect competition. On the other hand, the Cobb-Douglas 

function provides a direct teat on the existence of rational 

production behaviour. This is because i t accounts for only 

the so-called second stage of neo-classical production function. 

Furthermore, Beady and Idllon ( 1961 ) and Klein ( 1953 ) have 

stated that the Cobb-Bouglas function e©*pl©ttly disregards the 

existence of the third stage of production ufcieh i s characteri­

zed by «ero and negative oarginal productivity, disregarding 

sere and negative marginal productivity Jjaplies that as input 

use increases production increases though at & decreasing 

rat® M ia£SsitA 1. 

In the ease of Cobb-liouglaR function, the estimates of 

e las t ic i t ies , bovever, recaaln unchanged over the range of input 

l ewi s to which the function is fit ted and to which i t right be 

applied, -ucfc constant elast ici t ies are se&t l ikely not a true 

reflection of the resl^veAd situation. 2bsy are uerely an 

algebrie attribute to the Cobb-Douglas » d e l . Bsady and Billon 

< I96I ) art of the opinion that provided over restrictions are 

also Mt , the «stl»attd eHitifli t tes do validly represent the 

****, ***** *• * * * J * exe ludes 

» y/MSm Of «*** * * " 
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factors la the Bore appropriate assumption, in this sense, 

Beathfield ( 1971 ) suggested that Gobb-Qouglao function 

should bo used only to define the long-run relationship 

between factors. 

Flajdeo ( 195? ) has however, stated tha t in spite of 

the above weaknesses, the Cobb-Douglas functions mm usually 

selected as the appropriate function because i t specifies 

dlndnjfiMne productivity and diisiniBhine marginal rates of 

subst i tut ion aaong the faetoxe* Besides, according t o Hodges 

( 1969 ) and Tlntner { l̂ Mf ) , th i s Amotion i s also easy to 

f i t because the coefficients of the ordinary least-square 

equations are the e l a s t i c i t i e s of production of the respective 

factors . Beady) 1952 ) contended that the <&bb~Dougia» 

function in the analysis of Fare $;anageiaent data is due to I t s 

conformance to aoonwlc theory and ease of s t a t i s t i c a l 

computation. 

The e las t i c i t lee of production of Ixput^ obtained fro© 

the Cobb~l>ouglas production function, tfcua, f ac i l i t a te examina-

t lon of resource use efficiency on ne©»eia§siCQl cr i ter ion that 

each factor of production la paid equal to i t o s&rcinal produ­

ct ivi ty* This examination of efficiency/in^filcl^ncy in 

resource use i s always relevant a t the averagt. l eve l , 

Eudra ( 1973 ) has however, questioned the whole 

approach of exaisining the al loeatlve efficiency of ffcnsars by 

using Cobb-Xfcugias productlem fmetlon and judetnt i t on the 
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cr i ter ion of the equality of marginal value product < a t 

geoeetrlc mean of Input ) to the aaifeet prior of Inputs, 

which la relevant for the 'average faros'* I t has been 

contended that » the equality of cmifcet prior to the marginal 

value productivity a t average point direct ly implies that one 

flection of farmers arc over-allocating the rnoure© concerned 

and the retaining under~allocating i t . In oii.^r words y every 

individual fan: i s - by the assumption of sodfcl i t s e l f -

inef i ie ien t »• 

But according to &ingb ( 1975 ) I f a l l the fascia are 

equally eff ic ient , they would lie expected to have the awe 

a laa , sass input combinations and the same input-output ra t ios , 

k i th the resul t they would be on the Bmm point In the input-

output space and hence there could he no ft groaaion* lotopolous 

( 1968 ) i s of the opinion that apart free t tesa methodological 

proKLaEJS there are reasons to believe that even i f a l l the 

farcers txy to Baxlfl&ae the i r p ro f i t s , they may not be equally 

eff ic ient in the use of t he i r factors of production baeauae of 

imperfections i n the factor and product ©aa&eta and alao becauae 

of price and weather uncertainties restat ing In widening gapa 

between expected and actual returns. In spi te of theae l imita­

t ions , the tctst of allocative efficiency for the * average 

farmer1 is quite relevant, a t l e a s t , for knovinr whether 

agricultural production of a region o r a eour&ry could be 

Increased profitably to a significant extent by caking adjust­

ments In the exist ing use of the factors of production. 
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Besides, according to A gravel and Foreman ( 195? J t I t Is also 

true that despite the known weaknesses and pi t fa l l s In the 

methods of analysis employed, no sethod of estimating resource 

productivity and judging resouree use efficiency which is 

superior to Cobb-Douglas production function has been developed 

by economists. 

The re is enough enplrical evidence to ahov that productior 

function studies for agriculture in developing economies have 

assumed tbt Cobb-Douglas torn to be logically appropriate to the 

data. Very l i t t l e effort has been made to verify the actual 

Talus of the e last ic i ty of substitution with the exception of 

studies by Ibtopouloe £jj &* ( 1971 ) and He?„uy && j&, ( 1976 ) . 

In the Cobb—Jouglas fores, the relative factor -bares remain 

unchanged even with a change in relative factor prices and 

factor ratios ( substitution betveen foctoit } because the 

e las t i c i ty of substitution between iapttts i£ forced to unity, 

technological change la expressed in the CohUJouglas function 

by a change in the partial e last ic i t ies of pZQ&uctinn, and/or a 

change in tbe- intercept t e » In the function (A), Technological 

changs alters relative factor shares only when i t changes the 

ratios of the partial e las t ic i t ies of production. Bardhan 

( 1973 ) has recently tried to verify the e last ic i ty of 

substitution between land and labour by ceam? of a * Ktoenta 

approximation » for secse of the post-tectaologicrJL change data 

obtained free* the Fares fenagcroent studies in TJfct&r ^radesh and 

Punjab of tfcr •late s ix t i e s . The e last ic i ty of substitution 
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between land and labour Inputs was found to be significantly 

different txm unity, This pioneering study throw some doubt 

on the elasticity of substitution assumption umiejvlying the 

studies vith Cobb-Douglas production function* 

Arrow si &L« ( 19&L ) fonaulated the GES ( Constant 

) laat ie l ty of substitution ) production function ^bich t l t o i -

nates the assumption of an elast ici ty of substitution equal 

to unity. C n m &$ ai# ( 1963 * and Brwm nnfi Hurray ( 1966 ) 

hare shown that the relative shares of capites! and labour, in 

teres of the CSS function, depend on the ratio of labour to 

capital substitution, on capital intensity* and elastici ty of 

substitution parameters. They have derived t&r estimating twm 

of the equation 

In the present study, the changes in resource produ­

ctivi ty and resource use efficiency in agriculture in the 

region over a period of t i » are examined by making use of 

Cobb-Douglas production function* i t the sa&® tiaae, the 

changes in relative factor shares have been exem irmd in the 

CBS production function fraoevork. The application of CBS 

production function i s , however, restricted to capital and 

labour factors only, 

* t»«—w—>—»» »—n, II.IIIUM wiiiilEi«iMW^»ii«iiwiiu1wi««ii.Mj|iaapiiiiiwiH^^ > ' •'! iiinii'r .urn. 11 »mn..<Killi«iw 1 niwm — 

In an attempt to study resource; productivity, a great 

deal of caution is essential in the selection, classification 
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&£& aggregation of input variables used In the production 

process* rany a times, new research woifcext arc confronted 

vith a pmWm of selection, classification and aggregation 

of faro inputs as different research voitert, in the past, 

have classified and aggregated farm inputs in different ways 

suitable for their studies. Next ftv pages in this chapter 

have, therefore, been devoted to discuss various i?aye of 

classifying and aggregating input variables in production 

Amotion studies together with a brief description of variables 

used as explanatory variables in the present study. 

Land 2 

Land is the woet ioportant explanatory variable in the 

production function studies. It has either been wed in 

monetary term or physical unite, Gilflon and %h { 1959 )$ 

&uer ( 19^1 ) , Beady ( X$fe6 )9 ^ vans on ( 195k }, Beady end 

twanson { 1952 } t Saunders ( i960 ), Agrawal and ^orenan 

( 1959 ) and Oingh and Sirohi ( 1973 ) used cither dollar or 

ru^e value as a measure of land input* Excepting the study 

by Gtlson and 2eht in a l l other studies the land input measured 

in monetary teres also include the value of f&m buildings and 

other permanent fixtures. 

Quintana ( i960 ) and Knight ( 195© } used physical fore 

( total hectares of crops ) as the basis of unit on the logic 

that moratary information, such as land value and value of 

improvements associated, need net reflect tho productivity of 
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land services and a l so , i t 1* subject to bias ttm t t e value 

placed on land for at tr ibutes other than productivity. 

Acharya ( 1965 ) wed f fartn peak tons case*, i * e . t 

towage of cam accepted by the is I l l s as tfce independent 

variable measuring the land input, because i t i s the isoat 

precise saeasure of t t e area of land actually used in producing 

the required quantity of cane, 

Agravel ( 1957 } t Acharya and Pavar ( 2977 ) t Baaak and 

Chaudhary ( 1959 >t *&*** and PatJJL ( 1977 \ c*inl ( 1969 ) , 

k*aebarla* { i960 ) , Shah { 1969 ) , Khan and rripathy ( 1972 ), 

Cbaudhari ( I969 ) t Sankhayan and Slrohi ( 1971 ) , i a l ( I976 ) , 

Doaai ( 1973 )$ Singh 1976 ) , end Item S i m C 196k ) used 

to ta l area under crops as the unit of laeaaurcBoat of land* 

Use of land input in physical tease may v i t i a t e the 

resul ts because simple acreage tt-nds t o ignort the f e r t i l i t y 

differences asong and within the fane* To overcome tfai* 

di f f icul ty , Bao ( 1 9 ^ )» Radbakrisfcna ( 1 0 2 ) , Banu&aiifcli Bao 

( 1965 ) f Kujkrishna ( I9&+ ) , Hopper ( I965 ) t Kbwi© ( 196k ), 

wen ( 1967 } and Singh { 1975 ) uaod standardised acres a* unit 

of land c i ther by taking land re-venue or land value as an index 

of s o i l f e r t i l i t y . 

In the present study, t o t a l cropped aiea in hectares ha* 

been uaed s$ explanatory variable. Although, there are differ­

ences in co i l f e r t i l i t y within the village and also ease 

differences among the v i l l ages , no effort could be made t o 

control thia s o i l difference, due to lack of information on 



M 

that count, Lesldes, i t has been contended that the difference 

in fertility is not a* gnat as to vit iate the results In any 

appreciable manner, 

Bullpck Labour t 

Animal drought power forms an important source of energy 

Input In crop production process, 3eex* research workers have 

used total livestock as an independent variable, vhile othese 

have used only bullock labour in the analysis. Qilson and Yeh 

{ 1959 ) , Sanson ( 19$* ) , Saunders ( i960 ) used livestock as 

investment in terns of dollars, Kao ( 1966 ) and Radhakrishna 

( 1962 ) Included livestock as an input variable in the form of 

capital investment alongtrlth otter foras of capital investment. 

Knight ( 1950 ) aggregated the livestock iiqxut on the basis of 

X.D«£« "representative unit" based upon the ftcding standards. 

Heady and Shav ( 1955 >» Ausr ( I96I } and i&ssl ( 1973 ) used 

livestock with other capital items In the fersa of anmal costs 

and no separate productivity of this input was e&asured. 

Quintans ( i960 ) used total annual animal labour toy* ( of lo 

hours each )« 

Anong the research woritew using bullock labour as an 

independent variable input, a fev are of the opinion that 

bullock labour used as single variable expressed either in 

physical or value teres shows high ttulticollirearity vith 

human labour* In order to avoid the problet of multicolli-

nearity, Chaudbarl £t gl« ( 1969 )» driver and vesal ( I960 ), 

Hopper ( 1965 )» Hadhakrishna ( 1962 H Pawar ( 1970 ) hsere 
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wed bullock labour in tems of plough unit days consisting 

of one pair of bullock labour day and one ISIUBI labour day 

comprising mm plough unit* Hathur ( i960 ) med plough units 

in terms of hours. But this alto leaves out &mm of the bmsan 

labour need vlth bullock labour. There are certain operations 

such as threshing and l i f t ing water frees veils by traditional 

'Bfefite* whe» cam bu^an labour can woxk v i t t onef tvo or three 

pairs of bullocks at a t i s* . 

^graual and Foreman ( 1969 ) measured huisan labour and 

bullock labour ae a single variable assessed in tews of 

rupees. Racs taran ( 196k ) and &ingh and -Irohi ( 1973 ) » e d 

bullock labour In monetary tejsas to oeaaure i t s productivity. 

On the otfcer hand RaJkrlBhna ( l$h )f Zach&ri&s ( i960 }y 

Uasok and Chaudhari ( 1$59 >» &aiflchayan and firohi ( 1971 ) t 

Ch&udhari £fc &U ( 19*9 ) aal Lai ( 19?6 > «@d btfllock labour 

In days and Khan and Xripathi ( 1972 )* Slngb '' 1975 }y Acharya 

and Pavar ( 1977 )» Psa&r and Patil { 1977 >, 3 in# ( 1976 )f 

Pawar ( 1971 ) and Ssini ( 1969 ) used btfOoek labour in pair 

days In the analysis* 

In this study* bullock labour toe been considered a© a 

separate iMepend*nt variable and i t Is aesoured in pair days. 

Here one pair day wans eigjit besom of *©*& by one pair ©f 

bullocks. 
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units of tin* or in value terns, Gils on and Iteh < 1959 ) and 

Amr < 1961 ) uaad ftunULy and hired labour Us terras of out 

equivalent houxa. Knight ( 1950 ) and Beady and atmmon (1952' 

oeasured labour l^put in tcros of months $ virile Acbarya (1965) 

measured hwan labour in ©an waete • Naik ( 196? ) and shah 

( I969 ) used aH hustan labour while Driver and Seaai { i960 ), 

Hopper ( 19$5 ) and Hathur ( i960 ) used a l l hmm labour 

except those associated with plough units in value terms. 

Pavar ( 1970 ) uaad residual human labour C not associated with 

plough unit ) in ad&t tsan days, Quintana < i960 } t Baaak and 

Chaudhary ( 1959 )f R*3 Krishna ( 19#* )* Il-iintanth Bao (1965), 

Sacharias ( i960 )t Aeharya and Favar, < 1977 "1 Ohaudharl £t &L-

( 1969 ) , Pawar and Patil ( 1977 ), Khan and Sripathy { 1972 )» 

Desal ( 1973 )* Pavar < 1971 >t &*& ( 1976 >* * i&gh and Sinahi 

< 1973 >• ^ i n # ( 1976 ) , saini ( 19^9 ) , atneft < W?$ >t 

Sankbayan and SireWL ( 1971 ) and Singh ( l«7*f ) have used a l l 

human labour in temfi of adulUcan days. 

In the present study, a l l bucan labour •' including 

operator's labour, hired labour and other f&uily labour) require 

for ciifffertnfc operations from land preparation to threshing has 

been wad in terms of &a&»days of eight hourc. Xbe differ©noes 

in the efficiency of labour have been taken into accovwt by 

converting ft* ale and child labour days into ^on-days. 

Manuyea anfl gsj^Wkiga : 

Measurement of tenures and ferti l isers variable in 

physical units poses & problem in the s tudio based on fkna 
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level data collected through eaEple surveys * Shia is because, 

i t goes difficult for the research voricen: to team exactly the 

nutrient content of manures and uptake of nutrients by plants. 

In cany of ttaa studies, research wesfeezts him. s&aauxed this 

Input in tnomtary t an s* Katk < 1965 ) t Aehasya ( I965 ) t 

Parlkh ( 1966 ), Singh ( 197** ) and Shah ( I969 ) ime wad 

chemical fertilisers as separate variable y while Baaak and 

Ghaudhary C 1959 )* Raj Krishna ( 19®* >• Aab&rawt and Pavar 

( 1977 >• &aiai ( 1969 ), Pavar and Patil ( 1977 )» Ingh 

( 197? )» Sanfchayan and Girohi ( 1971 )» sta^s f 1976 ) t i a l 

{ 1976 )f Paw&r ( 1971 ) a»d Besai ( 1973 * taivr used manures 

alongvith chemical fertilisers as an «3cplamtory Tariahle, 

Singh and Slrobi ( 1973 ) wed value of raastt»£ and fert i l isers 

alongvith value of seed, while Ch&txihari $& Bl* ( 19^9 ) and 

Khan and Tripathy ( 1972 ) included value of nanureB and 

fertil iaeie under voricing capital, 

3S* the pieaent study, the value of both wmm* ( boe*e 

produced and purchased Including oi l cakes } m& fertilise** 

haw been clubbed tog*tbar as an explanatory variable. 
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xaay have a small association vlth production. But Inclusion 

of a l l those items a» separate variables wetOd gxeatly reduce 

degree a of freedom. Keeping this point in view, SOB* research 

voxfcars have aggregated either a l l tbece inputs or a ftv of 

the* In the regression analysis, while ottert havt total ly 

excluded these inputs trm the analysis. ^An-h and Sirohi 

( 1973 ) have aggregated expenditures on seed* manure and 

fer t i l i ser and irrigation Into a single variable, vhile Desaicia/-

has Included a l l above item excluding expenditure on Irrigation 

hut including value of bullock labour into one variable. Ete 

has used expenditure on irrigation as a separate variable. 

Acharya and lawar ( 197? >* SaitfL ( 1969 ) , .avnr ( 1971 ) and 

Singh C 197^ ) have considered expenditure on irrigation as a 

separate variable input. Chandhari fi£ fll. ( 1969 } and Khan 

and Tripathy ( 1972 ) have aggregated a l l tteae Inputs into 

one variable. Sankhayan and Sirohi ( 1971 • ha?e totally 

excluded this variable frost the analysis, but they hanre used 

quantity of seed as an independent variable, ~ln^i ( 19^6 ) 

and Singh ( 1971* ) have defined expenditure on plant protection 

as a separata input* 

In the present study the variable t ether writing capital, 

includes expenditure on the item such as soed^, insecticides 

and fungicides, land revenue, irrigation, repairs and mainte­

nance of implements and machinery, rent on leaded-In land If 

any, Interest on borrowed capital for production. 



MS 

F i » d Capital i 

function ^ _^ 
In tfc# productioni%Lnaly«lEt several research noxtexa 

ham wed this variable as the tota l investment in f l » d 

capital assets such as l&plesessts, machine *y, fane buildings» 

e tc . Livestock la not included in Used capital aa bullock 

labour la considered aft an independent explanatory variable. 

Qllaon and Xeh ( 1959 ) and Kfci#it ( 1959 ) hiart used flaw 

building as a separate variable* Quintam ( i960 )» Beady 

C 1#*6 ) , Acharya ( I965 ) and Samters ( i;-CO } hare uaed 

value of plant and machinery to defim fla&d capital variable. 

Khan and Tripathy ( 1972 )« ^ln#i ( 1975 ) and Chaudhari i t Al-

< 1969 ) have aggregated investment in £&m buildings, 

implements and machinery into a alngla explanatory variable, 

maaely, fiaed capital* 

Agrawal and Foreman < 1959 ) bare used this variable 

In the fona of investment over the annual period to determine 

i t s productivity* Lai ( 1976 } and Singh and -irohi ( 1973 ) 

have used amual voAing expenditure on impairments and 

machinery to represent flamd capital aa an es$lanatoxy 

variable• Favar ( 1971 ) has mad this variable in a 

different Banner uhereln he haa added annual interest on 

fixed capital to annual depreciation on timd capital aeaate 

( naiaely, Hem bui ld ing, implements and machinery ) and 

designated i t ae ' annualized capital invesf&ent*. 

In the present study, 'annualized capital investment * 



**7 

h&a teen u»& a* an explanatory variable, i t include* annual 

depreciation on fluea buildings f toplenei&fi and taaehinery and 

annual interest on the Imastnant in these capital aasets. 

2bLa varial*U has been wad only in production Amotion for 

faro business as a whale. 
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Chapter 3 
m •mm imwini— in i 

H B I E O B O I O C I 

The present chapter Is devoted to discuss in brief the 

methodology adopted for the study. I t deals vitb the type of 

data needed, sources of data and analytical procedures adopted 

to fu l f i l the objective© of the study, 

3.1 The Data Requiy5Benfr i 

As the study was related to estimate changes in the 

resource we structural resource productivity end allocation 

efficiency In agriculturet two types of data we» needed for 

the economic analysis contemplated In the following chapters. 

The data requirement was with respect to 

a) Structure of the sample faros, 

b) Physical inputs and output of erotM 

e) Prices of inputs and output of crape , and 

d) Selected indicators of the agricultural economy 

of the district . 

a^ structure of tfte Saaple Faipa s 

Data on the aspeets l ike operational holding, land we 

pattern, exop pattern, irrigation, tares toent i n diffferent 

capital assets | family size and work force on farms were 

required in order to provide background inforoation with 

regard to structural organisation of the sample AUKS* 
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b5 Physical Inputs and Output of Crops t 

The Input data indudad haean labou^tsoth fmSly label 

and hired labour (permanent and temporary), bUUocIt labour 

(ovmd and hired) f inventory comprising of land, legp&e&azsta ai 

machinery, and operating capital such as *m&9 mmmm and 

fer t i l i sers , plant protection measuresf ffead of draugjbt anixaaJj 

and other expenditure associated vith the crops grown on the ft 

The output data included gross output of various crops 

grown on the fa»* 

c) Prices of Inputs and Output of Crops i 
I»I i m ^ i i w i i w i - l—aniil i li »!!• II i mi W — W W — >,•,«•« . •. • ! 'W •• i i»»i 11 nil I M U W I HI * IIWIMII—BI WHIM )l MW»WW> 

Prices of inputs included value of laM including land 

iEiprowoentst wage rates for hired labour, Irrigation charges, 

cost of seed, nanuses, fer t i l izers , insect icide and f^feieldes. 

Pricet of output included prices of various crop products 

The far* harvest prieas *©r e*op products were me& tor %»© 

analysis of the eropt grown In the v i l l age ©tleeted tor this 

study. 
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pattern, irrigation, population, livestock, rainUall, tempera* 

ture, average prices of fane commodities and &mm$p wage rates. 

3.2 Sources of Data t 
• W W — • » — » « « I I i l - l • ' III 1 MWi 

Inadequacy of data in India is a big handicap for any 

economic research work* I t is ©ore so particularly in the 

sphere of faro management research. Fortunately, the GovensBsnt 

of India, recogniaing the dearth of data in fern mnage&ent 

research, started fans management Investigations in India in 

the year 195^. The f i rs t series of investigations vas started 

in six different regions of India. It was cent law d for three 

consecutive years i . e . , for the period f r » 1 9 ^ 5 5 to 1956-57. 

These investigations proved to be successful in providing 

sufficient data hase required for faun taanagstsent research and 

foraulation of appropriate policies for eoonoric development 

of agriculture in the country. Bealistng the usefulness of 

these investigations in the process of planning for agricultural 

development, the Qovexment of India started the second series 

of investigations in the year 196?* 2b© second series of 

investigations were extended in sixteen different regions of India 

I t was continued for three years in a l l the regions excepting 

for Maharashtra State, where the investigation was extended 

for four years. 

She f i rs t series of f a n raanagecient investigations aostly 

related to the era of pre-technological change in Indian 

agriculture, while the second series was start&d after the 
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eiaereenee ©f technological change m agriei&tutt la India, 

I te data collected under t te tvo aeries of faw mnsgtuent 

Investigations thus represent the pre-technological and po»t» 

technologies! change periods i n Indian agriculture and could 

be made use of In measuring t te effect of technological change 

on economic development of agriculture for the respectiw 

regions, in particular, and ftor the country m a wtele, in 

general a 

The prlciary Source of data for t te present study is the 

data obtained at f a n level fey t te cost accoumting dotted In 

Ate&dnagar distr ict of Haharasbtra tftat* uiafcr t te two serlas 

of t te farm raanageicent investigations, Tte data with respect 

to structure of t t e sample farms, physical input® and output 

of crops and prices of inputs and output of crops were obtained 

tvm t t e original schedules used for conducting faro management 

investigations under the tvo series, Tte data on selected 

indicators of agricultural oconeey of t t e dtefcriet wore obtained 

from t te offioe records of t te Col lec tor^ • 2333A parUted and 

Bil i r ic t Statistical Abatrae^ **** ***** " * Qmp E e p 0 r t * 
p u t t e d by t te Bureau of E^wmies and Statistics and t te 
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were selected hy a well designed sanpllng tecihni<jtte. The 

design of sasipllag adopted for the lavestig&tIons was what 

is known as » aiat^stage strat if ied randes s a i l i n g *, with 

village as a primary unit and operational holding as the 

ultinate unit. 

The saiapiing unit was a faze which was termed an 

operated holding. I t was defined as the arc- eons Is ting of 

aH land operated either by a single ealtlvctor alow or with 

the assistance of others, Irrespective of t i t l e of possession 

or location ( i . e . , whether within the selected village or 

outside ). 

The general procedure followed for sampling in each of 

the two series of fare, oamgement investigations was as follows : 

a) aflectlpn o,f Msfrricfts) : 

In the f i r s t series of the faro imaaceosnt lavestlgations 

two contiguous diatriet t were selected for study in each region 

SO that ti*y jepJtwnted the wet* lapwrfcani soil~cr«i>-co*«i>l*»» 

4a tin njm o* at* mm***. n»*!»>L**J»* 

, , ^ ftld Bombay «•**» 
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only and i t f therefore, represents the jowarwbajra cowplex 

of the Otate, The district on the whole represents mainly 

the dry farcing area of I&barasbtra wherein jon&r and bajra 

ate the major crops occupying hi per cent of the gross cropped 

area In the state. 

h) selection of Villages : 

In order to facilitate proper selection of the Tillages, 

the district was divided Into two zones in thr first series. 

These acnes were demarcated to be as bmsogenoous as possible 

with regard to agriculture and climatic conditions. Fran each 

of the two senes demarcated in tho first series, fire villages 

were selected at randan with probability proportional to culti­

vating population as given In the census handbooks. In the 

second series f however, fifteen villages were selected at 

random free: the four sones in probability proportions! to the 

cultivated area in each sew. The location of the villages is 

shown on the t&ap to indicate the geographies! distribution. 

The importance of selecting tanas from different villages l ies 

In the fact that different villages represent variation In the 

agricultural situation In the region* 
e ) f l ec t ion of Farms s 

while selecting the sample farms in tte fixet series of 

the fane management Investigations, al l thr* ope rated holdings 

in the Individual sample villager were mn>t& in a descending 

order with respect to the sic© of the operated area and then 



LU 
i 

Q. 
S i— 

f£ CO 
LO z Q 

LU ,^ 01 
X ^ < 

1 - ^ CD 
CD < 

U_ < 2 
o 
o 
< 

(J 
o 

I 
z 

H=» LU 

< 

V 

2 H 
til 
0 

(y 
• » IL 

< 
o 

Ul 
•9 a 

= < 1* Q o p P K a ^ ^ 

to « 

Bwg«i 

wiu St* 

SSdJQ 

£fc o 0 
i » a- W H 



! * 

grouped into four groups each containing en erual writer of 

holdings. Two holdings were ultimately sslecteci at msdoss 

with equal probability trm each group for the cwspie villages. 

In the second aeries, however* the total holding* in al l 

the fifteen selected villages were pooled together and arranged 

in an ascending ostler of their operational &»&. These were 

then divided into five strata in such a way that the cultivated 

area in each at rat WE we 20 per cent* Five nis& gro&|» ranges 

were thus fised and two holdings were selected at randan tnm 

each strata in each village. 

Thus in a l l 80 foldings and 1?0 holdings were selected 

free the 3 and 15 s&iaple villages, respectively, in the first 

and second series of tBxm mnageroent investi:ptioca in 

Ahniednagar district. Besidest out of the 1$Q aa&i&e faiws 

selected for the study in the second series, only 1^3 aenple 

faros responded well to the enquiry. The study in the second 

series was .thereforephased on 1**3 saisple ite&s. The distri­

bution of eaople fans* over selected villages, mmu and 

else groups is presented in Appendix X and I- SOT the first 

and second series ^respectively. 

3A The technique of JUata Collection $ 

The cost accounting wtbod was used for collection of 

the required data fro* the sample fame selected tader both 

the aeries of faro manageewnt investigations* dually, the 

head of tte family or the adult ©ale member of tte ftusily who 
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was actively participating; in faming was interviewed at heme 

or en the tnm. The Investigator vbo was tept in each Tillage 

was expected to interview the selected farcers dally and f i l l 

in the schedules which note specially devised for the Inquiry, 

3*5 Period of Study i 

In fact, loader the f i rs t series of tfe: farm tranagtrsent 

Investigation* the inquiry in Bombay stat& tm: conducted for a 

period of three agricultural Tears trm 19$*-$$ to 1956-57* 

Under the second ser ies , the inquiry was conducted for a period 

of four agricultural year* i*e*t for the ysarc 1967-68, 1969*70, 

1970-71 and 1971*72* However, in -view of tl^ Iteit&tiow of 

t iae and resources arailaKLe, i t was not possible to cover the 

total period of these inquiries for the present study. Only 

one agricultural year was selected free each of the two series 

of Investigations for the present study in such a nay that the 

performance of agriculture during these yearo was mote or less 

nonal in the respective periods* According ? tfee data 

collected for the agricultural years 1956*97 end 1970-71 * • » 

used for the purpose of this study. This mvo a ticse-lag of 

fourteen years to estimate the changes in th& f a n eeoncey and 

efficiency in allocating resources on the part of the fttrmers 

in the region. 

3*6 Analytical Procedure : 

This section deals aainly with the wthodology adopted 

for analysis of the data presented in the chapters that follow. 

The einphasis here is on the siapie tabular analysis belied on 
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mom as well as on the nulti-varlaU analysis of the produ­

ction function type, 

3,6*1 Classification of Sample Fanas t 

In order to study agrtcKLtiml productivity in relation 

to siae of the f a » f the total sample faros mm divided into 

three siae groups viz*, small, ©ediiSB and lugr*, x t &ay to 

Kept in Kind that while scrutinising the data for the purpose 

of the present study i t was observed that 11 cases out of the 

total of 1**3 sample ffete® selected under the cooond series wars 

lacking in the information on certain aspects of faro economy 

because of weak reporting and indifferent response. These 

sanple faxes are, therefore, dropped out £KK the present 

analysis, ifee aise groupvise distribution of ^asrple fans 

finally selected for the study for the years 1 9 ^ 5 7 and 

1970-71 is presented below s 

&ise 1 1956-57 t Z9?0~71 
Groups cisse Ko*of saasple Sis* lb*of saaple 

limits fanas llmlte faitra 
Cha) (Ha) rMMHOUHMMnuw-WW* 

soaU. ^,63 & fcelov 27 Kf9 & telow ** 

he<Hi» M k to 9.39 27 »>.60 to i o . : J M* 

Large 9.M3 & afcyve 26 10.36 & sfee*® ** 

Total 80 132 
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for estimating costs, returns and net returns for the indJU 

visual crops grown on the saesple forks, as veil mf faun 

business as a whole* Eventhough livestock production activity 

was in practice on the sample farms, I t was only supplementary 

to the regular crop production activity* In view of this , only 

crop production activity has bean considered for t&e purpose of 

fare business analysis. 

The present study la related to two tim porlods with 

a time-lag of fourteen «ears. Busing this period prices of 

a l l the inputs as well as output of difinr^nt crops have 

undergone a tm&ndous change. The study of this kind is 

always subjected to give misleading picture about the fkrm 

economy i f the effects of price changes are not token care of. 

In the absence of proper adjustments for price* changes, the 

changes in costs and returns are both due to increases in 

physical quantities of inputs and output as woll as rise in 

prices of inputs and output. In order to ov^rcom; the problem 

of price changes, the costs and r^tusnas for the year 1956-9? 

have been inflated at the prices that prevailed in tht year 

19?0*71. 

The method of evaluation and allocation of costs la 

discussed in Appendix I I I . The to ta l input costs have been 

arrived at by four stages of costs i . e . Cost At, Cost A2, 

Cost B and Cost C on the basis of standardised concepts of 

cost. These concepts of cost are discussed in brief in 

Appendix IV. these concepts of cost facilitate &easu2event 
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of returns t o different factors of production l*e*9 income 

of individual factor© of production. The concepts of inecsse 

a re , therefore, discussed in Appendix 7# 

The costs and returns for the fam business hare been 

estimated on per farm and per cropped hectare basis for the 

Individual nlm groups. In east of the cropa grown on the 

sample fious, the costs and returns have be©n estimated on 

per hectare bas i s . 

3.6*3 Regression Analgia : 

I t has been f e l t that simple tabular analysis based on 

scans, frequencies* e t e M sofftx© from SOBC oojor limitation* 

as i t cannot precisely measure the contribution of specific 

factors in combination with other factor- which ore responsible 

for change in the level of output as a cense ruenct of adoption 

of new technology* She production function approach does not 

have this l imi ta t ion , and therefore, the sarr hoc been used in 

th is utudy, Production function analysis cltcc the marginal 

value productivity of resources a t t he i r respective gcosaetric 

isean leve ls , which is ©ore ceaningfUl in the context of 

economic devtaop&ent where the aim is to get : axicun output 

frees available resources, I t also helps in Judging the 

efficiency of resource us© under dififcxent farm nituations as 

v e i l as under different technolocieal envirorawnts. 

a) E lec t ion of Production Function s 
Tlr"-T"JifrTTiiiri "nfiirtl1J'ii11"riMfliMmr»'"iiTiw- I T T J TI I T-HMMMJ ~r~ *mt n f i n i i nm-m^nu n i— m.\ —i-i dtr-AAitma* 

The eciplrical evidence from previous studies suggests 
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that the C&bb-i&ugla* production function of the type 

b1 b2 te 
Y m a 3^ Xj, .*..* 3^ 

Is the most appropriate one for studies of this nature as i t 

permits eitl&r diminishing, increasing or constant re turn 

without uping m many degxeea of freedom a$ otiscr functional 

fores having the some characteristics wouiu. In this Emotional 

form *Y* is the dependent variable, 'Xis* aw Independent 

resource variables, •&» i s constant representing intercept of 

the production function and 'bis* are the r rprscion coefficients 

of the respective resource variables. The regression coeffici­

ents obtained free this function axe also elast ici t ies of 

production which remain constant throughout the relevant ranges 

of inputs. The tarn of coefficients i«e#, < bis , indicates the 

nature of returns to scale. When expressed in logarithmic 

terns tfcla function tram fame into a linear function of the 

following type. 

log T * los a + Kleg X- * fcg log Xg + . • » • * • * » log J^* 
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i ) Output * 

The output is a dependent variable end is deamd as 

the gross value of production of a l l crops grown on a turn 

in production function for faro business as a vhole. In case 

of production functions for Individual crops f the output is 

expressed in physical quantities in quintals excepting for 

sugarcane where output is s&asured in terns of tonnes of cane, 

i i ) land * 

This Input was used as e^&anatory Tr iable in produ­

ction functions both for fare business as a vtelc as vail as 

for individual crops* I t vac expressed as total cropped area 

in hectares in the production Amotions for fan? business and 

as area under crop In hectares in the production functions 

derived for the individual crops. 

This input was expressed in terns of Eaowdays of eight 

house. I t included a l l btttaan labour ( including operator's 

labour, hired labour - permanent and temporary, and other 

family labour } util ised for performing difiXnnt fans opera* 

tions right from preparation of land to thxo£hing« She 

differences in the efficiency of labour liavt Leen taken into 

account by converting female and child labour days into t&an~ 

aays. For the purpose of eenferiing fenalc and child labour 

days into Ban-days f three Nasals labour days ueic eeJKidsted 
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equivalent of two tcaa-daye and two child labour days as 

equivalent of out laaiwday. 

IT) m*m w ŷr * 
Bullock labour wad for different for© operations was 

considered as a separate input and i t was treasured la pair-

d&ya* Hese ana pair day tseens eight boors of vark by one 

pair of bullocks. 

^5 Hanuagos and Bertflllaexe s 

Ihia input variable indudsa expenditure* * fo?tlli«ere 

and organic tenures including flans yard tsanure and oi l cafce*. 

I t vas aaawed that the average prices for fert i l isers and 

jaamree are s te l la r for a l l farsys. Such an assumption la 

tenable for cross-sectional data of fasas in a d is t r ic t , 

^ Other Working Capita?, t 

Thia variable vas defined aa expenditure on otter 

inputs. These input* are seeds, irrigation, insecticides and 

fungicides, repair* (s&nor) and maintenance of implements and 

machinery, land revenue, rent on leased-in land and interest 

OB3 borrowed working capital for production* AH these inputs 

ware aggregated into only ona variable for t t e mmm that each 

of these items individually ©ay have a a&all association with 

production, and inclusion of a l l these ltes& m> separate 

variables would greatly reduce degxees of frec-doB. 

v i i ) &nuj&lfiftft Capital Inyes jp+jft t 

In order to es t imte contribution of f&ssd capital to 



production, a separate explanatory variable was wad In the 

production function. For this purpose only that part of 

capital wad tip daring the yaar and cost on to ta l capital 

investment ( i n the fonc of intarast ) n©rt considered and 

the Input was defined ae "annuallaed capital invvstusiit"* 

This variable thus included annual depreciation on fium 

bu&dlnp, topiemantfi and eachinery and anta&a. interest on 

the to ta l inwataent In these capital asstfe # : ince bullock 

labour i# considered as a separate explanatory variable and 

other livestock la m no way directly concerned with crop 

production, the investment In livestock was not included in 

total capital investment while measuring tblc variable* I t 

may ha noted that this variable la used only In production 

function for fasn business aa a whole. 

Production function analysis was used m the analytical 

approach ftor estimating resource productivity and determining 

optical allocation of capital among the various categories of 

inputs on the small, mediwa and large Auras. Cobb-Douglas type 

of production function were triad for the regression analysis 

both for faitc business as a whole as well m for the individual 

ezops grown on the fares. These production junctions were 

derived for the data of individual years selected for the study. 

i ) Production Functions for Fara Business * 

Production functions for f&» busings mm estimated 
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for the Individual &im groups of fanas as mil as for a l l the 

ffexu pooled together for both the ?eare. Those function* vara 

of the f o » 
bt b2 b3 * 15 ta6 

I . a ^ X j ^ \ X, * 

where9 

¥ * Gsoas output in st$eea. 

X- * Gro«s cropped area in hectare© * 

}U * liuEian labour in ©an~daye. 

X3 v Bullock labour in pair-days 

\ » Laqpenditure on staniire and fterttllaBre 1B ntpees. 

Xj » ufcfaer working capital i n r^pee^, and 

^ * -4322ualia$d capital lnwstaaent in rt^pees. 

il> Production Functions for Cs»p Interpriser * 

Production lUncticma have been fitt* a for the following 

exop enterprises in the two years. 

C»p enterprises in 1956-57 Crop enterprises in 1970-71 

1. Jovar (unirrigated) I« Jovar (Lniwigated) 

2. Jotmr (Irrigated) 2* * " • * « « * • * • * * 

3. liajra (tor&rxigated 
3, Bajm ItfrtiLnlgated) 
$*. Bajra local (Irrigated) 

hm Wheat (Ifcimarted) ? # ^ ^ 1 I ? t s r4d ( i r r i ^ t e d ) 
5« wheat (irrigated; 6. t&eat U ^ r l g a t e d ) 

6, sugarcane (Irrigated) 7« **•** ( I * 1 * * * * 
3 . Gugansiw 'Iirigated) 

?, Cotton (Irrigated) ^ ^ ^ ( t t t l i B | t d J 

0. Gran; (^irr igated) 10. Gra& (Uniirigatcd) 

9, Groundnut (ttnirrigated, 11. Groundnut (ItairvLgated). 
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The fore of the pxo&ictlon function was 
b1 b2 l»3 * bj 

Y m a X1 ^2 x3 \ :v5 

Y s Output in quintals ( in tomes In eaae of sugarcane 

X1 » Area under tbe crop in hectare . 

X2 » Human labour in ©an-days. 

X̂  m Bullock labour in pair-days . 

y^ m expenditure on aanure and ftrtUIscxe in rupees, and 

Xe * Other woriting capital in rupees, 

AH Ike production functions were esblunted using 

ordinary least squares vltb tbe help of Electronic Computer. 

Tbe values of u (coefficient of isultiple correlation )» Br 

( coefficient of icultiplG determination ), standard errors of 

regression coefficients and F s ta t i s t i c ( analysis of variance ) 

were also estimated for judging overall sigitLfle&nce of the 

production functions and regression coefficients as well* 

Tbe values of staple correlations between the values of 

different variables ranged froet 0.0876 to 0.8157 in eaae of a l l 

the production functions* There was, thus, not eerious problem 

of nttfLtlcoHiaearity due to higfr intercorrtlatlon between any 

two or core inputs. 

The problem of nuiticollinearity Is serious i f the 

Inter-correlation between different factors i s very big*. T0 

overcocse the problem of oulticollinearity, los and Conney 

( 1 9 ^ ) have suggested that the production Amotion be estimated 
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tuader restricted condition by aggregating; fcit^ily inter-

correlated variables as a bundle of inputs viiiefe shoitLd be 

varied In appiw&mtely constant ratio of each ot ter . However* 

the assumptions of the economic model ucicberlying the tradi­

tional Cobb-Douglas production function analysis imply that 

exact mi&ticollinearity should exist ocong tfcr inputs, Ooll 

( 197^ ) i s of the opinion that restricted estfcation proce­

dures may lead to parameter estimates with additional economic 

content* Conventional methods of input aggregation and model 

specification may result In biased or misinterpreted estimates. 

Besides t as stated by Heady and I ' i l l on < 19&L ), Kulticolllnea-

r l ty vas considered high if the *rv value \m isore than 0.8. 

According to Klein ( 1^53 )» inter-eorwlation is not necessarily 

a problem unless i t is higft relative to overall degree of 

multiple correlation among a l l the variables citftfLtaneously. 

/another problem confronted In tte pro&iction function 

analysis i s the exlstancc of nonsignificant vuriobfUs* Some 

researcher© have suggested that such noiwic^fieast variables 

be excluded fvm the pxodtwtion ftoction ansl^ls* Howver, 

soro other researchers seeta to be against thlr vtm9 To put 

i t in the vord© of Johnston { 1$?2 )s eselueior. ©f non­

significant variables lowers the B2 value considerably* This 

is because some regression coefficients capture the explana­

tions provided by the omitted variables # I t *nay also happen 

that for ^ote other coefficients the standard errors increase 

without a sizable increase in the coefficients tbeeseives. 
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The exclusion of non-significant variable© o&y cause & bias in 

estimating the coefficients of the miainine variables* Also 

exclusion of nonsignificant variables would i&qpay loss of, 

although imprecise, inforoation* Decidest the practice of 

exclusion of non-significant variables froc cme production 

functions, goad retaining tha saw In other production functions 

on the ground that they are significant ( as is done in sane 

studies ), does not facilitate comparison mong the fit ted 

production functions of the kind atteepted in the present study, 

d) 1 stimation of CES Production Fuction for Determination of 

Changes In Relative Factor S hares * 
• H I 1 1111 i — J B w — 1 • • 1 >• n i n i i i - • m i — 1 1 — • .in i ' 1111 — • » . , * w n " i — — w • • L- i » . n « i i i i 

lbs changes in relative factor shares vith respect to 

labour and capital utta analysed vith application of the 

constant Elasticity of Substitution (CIS) production function 

frauavorfc* The OES production function of the form 

was used for this purpose. In this functional fore Y, K and 

L denote output, capital and labour, respectively. The 

variables x and K were measured In rupees, vhile L was measured 

In ©an-days. Besides, In the CEB production function y i s a 

technological parweter, cf is a distribution parameter and Q 

is the factor substitution parameter. 

The paraoetere 0f this function 'Y,cf«o<l Q ) cannot be 

directly estimated by linear regression analysis, nor Is i t 
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Stage II i stimating rf 

To find 8 we now partial ly differentiate (1) with 

respect to capital to yield 

SK d C y J - C4) 

dividing (2) by (>0 yields 
W" = i-cT ^ _ ^ ) i + 0 C 53 
J" (j Y 

. lnee we taow 0^ CK-) <mA C — ) ^ 

i-cf find ~rr by ordinary regression analysis* 
l-S 

After knowing the value of ~ r - i t J* easy to find value 

of cf • 
Ctage I I I J Estimating Y* 

Finally returning to equation (1) 

sinoe we now k m ©, cf, Xf K and tf we can estimate T 

directly toy regression. 

In order to estimate changes in the relative factor 

stores over a period of t l s e , the GT£ production Amotions 

were fitted to the data on the lines given above far both 

the years and for individual else groups as rail m fbr a l l 

the Aires pooled together. 

3.M- %Wylft Analysis : 

The estimated production functions were used for 
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economic analysis with regard to estimation of returns to scale, 

marginal productivities of individual resource factors and 

optimal allocation of different resources on the fauna. The 

differences in the rait** of these estimates gave an idea about 

the changes in the productivities of resources and allocation 

efficiency of the faneie that have taken -piece in the region 

over a period of time* 

a) Estimation of Marginal Valos Products * 

The marginal value products ( marginal physical products 

in ease of the crop enterprises ) of individual resources were 

estimated by taking partial derivatives of returns with respect 

to the resource concerned, at geometric mean levels of the 

resources. 

The steps Involved in the estimation of HTFs ( Kppa in 

case of crop enterprises ) of resources are a$ fellows : 

bl b2 bn 
* - a X 1 *2 *n 

wheref 

Y * return In rupees ( output In quintals/tonnes In 

case of crop enterprises), and X<p X^ .•*.. '^ were the input 

variables. She partial derivative of return '"') vlth respect 

to the input X̂  Is 

b1-1 b2 b3 bn 
- ab1 ^ % X3 # # „ . ^ 

The MVP (HPP) of X1 was then obtained by substituting tbe 
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corresponding geometric man values of X^ X ,̂ • *•** 2^ In 

the above equation* In east of the crop enterprises* the MP? 

time obtained was multiplied with par unit price of output 

to gat t t e IW? of the resource concerned. 

The efficiency of resource use was studied through the 

comparison of K¥F of resource© with ttaeir respective acquisi­

tion costs. The significant difi&ronoes beteron KTO of 

resources and their acquisition oasts vert touted by computing 

•t» valuer The *t« valut was estimated as 

K¥Pi - Pi 
t V * w w n i m n « w — m i ••IIHIIHHIIIIHIIM m 

£.i« of lOTl* 

fcbtre, MVPi iM the ciasginal value product of i i h resource and 

Pi i# it© acquisition cost. 

b) i stiroation of Return* b<J &eale ; 

In the Cobb-Douglas type of production function, returns 

to scale are treasured by adding elast ici t ies of a l l the inputs. 

Thus for the production function 

bi t e bn 
x >* a /** AJI * • * •« An 

where, b1 f b2 . . . . . bn axe the mgm®&im coefficient* 

or elast ici t ies of production, the returns to aeale * 5E.bis * 

b1 * b2 + *, . + bn. spending upon t te su& of the regression 

* standard error of marginal value productivity has been 
wotted out^by taking the square root of 

Z-Cy/xT)2- vcboj 
UTm&tf V(bl) denotes variance of regression coefficient of Xi. 
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coefficients as less than, equal to or greater than unity, the 

prerailiag returns to scale »ay he considered as decreasing, 

constant or Jaereasing, leapeet imy. stece the elastici ty 

coefficients are constant la the CoBo-Douglas production 

function, the scale returns so indicated sirmly represent the 

'awrage condition' for the aample fams. 

f) Deteralnatioa of Optiaal Allocation of Besourees : 

Ivm the fit ted production functions of Cotrt>-:>ouglac 

type, the eptteal allocation of weourees vm detexsdJied both 

under taaltoited and limited capital s i tua t ion , 

1) Unlimited Cap it©! situation • 

The optiaal allocation of resources under the ununited 

capital situation could be determined as fellows ; 

The profit function Is 
n 

profit « y . p Y - ^ X t • Pxi 
J hi 

i . Price *» - » f ***• 

w ******** of O P ^ ^ ^ rf ^ ^ 
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d Profit 
« Py 

oXn 

drxofit 
m Vy 

j y 

• I <2 

Thus solving the above equations for 1 ? Xg, * . , , ^ , 

the opt ima quantities of resources are obtaia2d* The relation 

between CTPs and prices of the inputs obtatee *1 f%m these 

equations is 

K?PX1 liVPXg i-V -
» l . 

p x1 F x2 r ^ 

i i Llrdteu Capital Situation : 

The available limited capital was optimally allocated 

ajnong different capital inputs appearing in the production 

function aa follows : 

The isargtnal rate of subst i tut ion (12^ j between tiro 

inputs was'worked out by taking the rat io of the marginal 

product ( pa r t i a l derivative ; of thu two inputc* The I*S 

between two inputs was then equated to the r a t io of the 

prices of these two inputs. The TO fore, 

CJY / dz 
m® of ^g for X, m MPPXg/^PA, « ^ j — / «ji— * VXg/VX^ 

I hue several such equations were obtained, ibe number of 

l inea r ly indapendent equations were equal to tix* number of 

input variables in the equation leas one. l a fact there 
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would be aa many aquations as the mesber of v&rial&es 9 but one 

of these equations will ba lineaily dependent on the other and, 

therefore* redundant. In addition to the above, one sore 

l inear constraint equation vas also available, the why the 

number of equations becoming equal to the mauler of unknown 

(input variabiles), Ibe optimues values of these unknown (input 

variables) vtrc obtained by solving these equations? simulta-

neouely. &n alternative taetbod could be to tmMui» a profit 

function using lagrange-iaultiplier with the constraint equation, 

For the production fitnctlon 

bt b2 b3 

where, X i s expressed in rupees, and const mini; a *X̂ »X̂  + 

where, C i s Unite aiaount, the profit function i s 

b1 b2 b3 * 
2 « a X1 Xg X3 * } \ (PX^Xj «• PJNJ.X^ * ?^3*x3 ~ c^* 

Letting the partial derivatives of Z with reapoet to Xp X^ 

X~ and \ equal to sero, we hav@, 

« 3* 
KJ A* L / 1 - I WrfT M 

* . h PXJ d*, mh ^ 
/ 1 - I WrfT M 

* . h PXJ 

and therefore f 

b1 
b^ a X1 

b2 b3 
}i2 ; 3 * /I 3rX«sX« 

oisdJarly, for 6 l 
— j ~ — and "ax. 

V * # « » ^ * L * 
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fe1 b2 b3 
h2 a *1 *2 ^3 " -A W ^ * 2 « 0 •»••• (2) 

b1 b2 b3 / 
b , a *.j Xg X« - -4 PX-.X- • o »*.,• (3) 

solving the two equations Q) and (2) 

b1 t a b3 
b-bg a ii- X- X, - J> b , r^-.JL » 0 

b1 b2 b3 
b«b. a /« X- A- - A b,. ik^.£p « o 

( b t l ^ . X j - b 2 PX1,X1) » 0, but J) ^ o. 

Therefore, X2 * b 2 P X ^ ^ / b ^ X ^ 

s i e i l a r l y , X- « b 3 PX1,x1 / b.jPXy 

Gubstitufclnc values of X̂  and X, in 

• J T - * PX1#>I1 + px2.x2 * PX3 .X3 - c « o. 

He have, 

(bgPX« .X*} (b,i X* .X-, 
px-.x- + P :~ — + PX, — - — - — * c, 

Therefore, the optimal quantities of X.,, X;, nnd X. axe, 
b 1 C 

\ M Wi— •••.iiniii'n—iiwwiiwwi.*. mi IIIWIIII—1»i * i 

1 ( *1*2**3* pk1 
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V 
^ <VVV PX3 

d) Deterainatlon of Changw 1A ablative Factor uhares 

In the fitted CIS production fraction 

Y la a technological parameter y <£ la a distribution para­

meter and 0 ia the factor substitution parw®ter, The 

estimated values of these pa rase tore were ueed for determining 

the abate of labour relative to incase. Brow, and Hurray 

( I966 ) have shown that the relative share £ of capital and 

labour incomes, in terma of the £i& function, depend on the 

rat io of labour to capital, on capital Intercity, end e las t i ­

city of substitution parameters*, They derived the abate of 

labour relative to capital under Marginal productivity equi­

librium fxoei tiraeseries data with the help of the equation -

v 1 1- £ q ^»i 

Where, S * The ratio of labour income to ergjital income, 

v m wage r a t a p&r u n i t of labour* 

q m rental per unit of capital * 

1-S/S * labour Intensity, and 

<T « l l aa t t c t ty of substitution * ^ y 
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In the absence of tjjae-aeries data, the eette&ting equation 

becooes srivastava and Biady, 1976 }, 

log H | > « <Tlog <-*T^-> + <T log ( J—* • E 

where, 

I * buaan labour in man-days, 

K « value of fl*d capital as acts on the fart; (which 

Includes value of l«adt machine ty t and implenents }, 

V » nag® fata in rupees { derived by dividing total nage 

b i l l by total nutater of labour days >-

q * rental of capital per unit in rupees ( derived by 

dividing the share of capital in value added on each 

fax& by the total amount of capital on the famj the 

share of capital in value added hae bet n calculated 

by subtracting the wage M i l and expenditure* on 

intermediate inpute such an seeds, canurc, fert i l i sers , 

ineecticidee, pesticides, irrigation, etc*, twm the 

total output )• 

E * I rror tera. 

The above equation vas tfaue, eetlaatcu for a l l the si*e 

groups of fane in both the years* Further tbc logarithm of 

the share of labour relative to capital in v&lue added was 

obtained by subtracting log C JJ ) txm the estimated equation. 

delived twm the estimated intercept tew* 



 
 
 
 
 
 
 
 

 



AGRICUTURAL ECONOMY OF THE STUDY AREA 



Chapter h 

ACSaCULTUPAL ECONOMI OF THL GTUDY AH.A 

The present study Is based on the Faro KanageMnt 

surveys conflicted In Abmedn&gar d i s t r i c t of 1 aharauhtra State 

a t two points of tftge with a t i n lag of fourteen 2*are, 

1 urlng this period the agriculture i n the d i s t r i c t was subje­

cted to various (agricultural) development pmgmam& foimu 

lated and ad&tnis tared a t the d i s t r i c t level under the multi­

leve l planning approach which enjoyed viae acceptance i n 

plaimlng for economic development* The strategy adopted tor 

t h i s purpose was expected to bring about desirable influence 

a t the fare* level as i t included a resource dcvelopnicnt 

approach baaed on the generalization of sc ient i f ic mmgessent 

and development of productive resource for sustained increase 

in the levels of l iving of ttoe coemtunity as a ^hole« However, 

^because of a vide range of diversi ty In resources, cliin&tic 

conditions md ins t i tu t iona l set-up, the agricultural economy 

i s inf l ic ted vi th economic and technological dualism dividing 

i t into fflodera leading regions confined to i r r igated areas 

pulsating vi th inpulses of growth and vast lagging regions 

which wasain sore or lass isolated frwt the forcee of develop­

ment and requins special development effbrt for putting thee 

on the path of sustained develops* n t . \ 

In fact , Ahoedmgar d i s t r i c t i n the s ta te of Maharashtra 

has iseen attempts by the Government t© increase agricultural 

output for the l a s t several years. The agriculture of th is 
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d i s t r i c t , however, exeiopllfU© tha eo&f&exity of the agricul­

tu ra l development process i n an un^rdevelc^ca area. Tim 

heterogeneity of the physical environment la largely respon­

s ib le for this co»pl*aity. 

***1 Geography of the s t r i c t : 

Ahnednagar d i s t r i c t i s geographically centrally placed 

In Kaharashtra State and represents a typictJ. region of agri­

cul tural conditions in the - t a t e . The agricultural ac t iv i ty 

i n the d i s t r i c t consists mainly i n the production of oswals 

l i t e jovar and bajra vi th Ha l t ed r a i n f t l l . I t e re foR f tee 

d i s t r i c t may he taken to gsprsssnt the dry regions of the State 

ra ther than the rice producing d i s t r i c t s i n Sonltan on the 

western m a s t , the i*>rtb~eafltem wing of Vidnrbhe and Kolhapur 

d i s t r i c t i n the south*/ However, dsvalopts&nt of canal i r r igat ion 

i n the northern par t ha* ftomad two different regions in the 

d i s t r i c t . The southern xagion which is f&oed idth recurring 

scarci ty conditions i s t o t a l l y different fror tha northern part 

with i t s canal i r r iga t ion and cash crops l i t e u,-^ircano and 

f ru i t crops. On the wholet the d i s t r i c t car; b^ ©aid to 

represent the Jovar-bajra complex which i s tfwt typical crop 

combination of the Sta te . \ 

The d i s t r i c t 11MS fcstwaan 18°20* ami 1 °;G« Kofth 

la t i tude and 73°90f and 75°50* East longitude. I t is surroimded 

by Bbir d i s t r i c t in the cas t , Opuanahad and i,2opur d i s t r i c t s 

to tha South-east, Puce d i s t r i c t to tha ^oatb and south-veet, 
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Xhana and Ivaslfe d i s t r i c t s t o the vast and nor thwest , Kaaik 

d i s t r i c t to the north, and Aurmngabad d i s t r i c t to the north-east. 

The d i s t r i c t la i rregular In shape and i t appeal* l ike a 

slanting cross. I t i s about 192 k» long end 200 im broad. The 

area of ttoa d i s t r i c t tm l6f?62*2 sq to and I ts population In 

1971 vas 22,69,117. In tanas of aica and population, the 

d i s t r i c t mkm 5*^7 par cent and *f«5G par c* HJ« of the state of 

haharaBhtru.i^^peotively# For administrative purposes, the 

d i s t r i c t is at pxeseat divided i n tbirfcaan tUiaal l s , 

I t i s si tuated part ly in the upper God&vari basin and 

par t ly tn the Bbiiaa basin* Broadly, the northern half of the 

d i s t r i c t comprising of AKoiaf Saiagamner, at^amsapttr* Kopergaon, 

and 3te*asa teh&s&s* l i a s i n the Godavari m&lxi and la aarvad 

by Prexvara and HiHa rivers t the t r ibutar ies of Godavaii and the 

Godavari r iver i t s e l f which flovs along the r^r th-east boundary 

of the d is t r ic t* Xhe south©» half eompriaiiig of rarner , 

Ahtiednagar, l a tba rd i , Karjat, and Hhrlgwada lebaails l i a s In 

the Bfataa ba&in and Is seared by Sinn, KUk&di an dG hod f a l l 

t r ibutar ies of Bhiaaa and tba Bhima r iver i t s e l f which ilows 

along the south-west boundary of the d is t r ic t* 

The whole d i s t r i c t l i e s on the elevated table land of 

the Deocan which has a general slope from vo&t t o eas t . There 

la only one h i l l range of Sahyadrl and i t s offshoots in the 

region. Xhe main Sabyadri mng& touches Akola tehas i l in the 

w©£t and i t s three spurs, na&aly, Kal#ubaif mlmbwxT and 

Barischandragad s t re tch towards the aas t . All tfafc three sain 
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4 

spttrs decrease la hel$st m they extend eastwards and form 
watershed areas in the d i s t r i c t . 

Xbs t ransi t ion fro» the h i l l y to Deal; ^Isln area) i s 

rapid, fro* the cres t of Sahjadri® vfcert ratoffCM, varies froc 

3750 sa to 5000 sw to the town of A kola, onl- 32 te, away, 

where i t aw rates 500 tm only. ihe £>este crsa of the d i s t r i c t 

presents an endless topographical variety, In tht north, 

centre and mm% are the fe r t i l e a l luvia l plai&s of Kopergaon, 

i briraapur, i.ahuri, livvmu and obeogaon lying 1A tfce valley of 

Ckadsvarlj i n the extreme south are the a l luvia l hut less 

f e r t i l e plains of bhrigonda and I&rjat i y i ^ ' to the valley of 

Bfainu tefcweea the Oodavari and Btdrna val ley, there is every 

coBhtoatlaa of t s se M i l and cultivated del ta especially in 

the Uhasi l* of StngMuasr, Paraer, Aiwednagar a»d Jastehed, 

Tbt & U f klnde of §«13« l«B*»Hy ftw* ** « » d i s t r i c t 

tt» te*. « " . * • * " « • « * the grey of ******* * * * * 
^ ttlABK, *• d i a t r i c t U M 1» thS 
laelsdlag ****** * ***** *•** ° 

^ of XP »lrtrtl t» t *« 5» • « * *» 
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between rural and urban and otter details of population for 

the dis tr ic t for the 1951 and 1971 population censuses art 

p r i n t e d la f a&Le W,l 

Table h*l t Population and otter Details of Population In 
nhwdnagar District for selected Cera us Yearn 

Particular© 
Census f»ar 

1951 1W1 

fi increase 
during the 

period 
Population - raisons 3M0873 2269D.7 60.83 

Kales 715763 1160805 62.09 

Psealos 695H0 1103 912 59.53 
Urban population 21^32 251500 17.07 

Rural population U960V1 20L7C17 68.69 

percentage urban population 15.23 11.06 

Percentage rural population 8V.77 88.92 

;ex ra t io 971 m 
l i t e r a t e and educated persons 266655 822X81 208,33 

l i t e racy percentage 18.90 36.23 

Density of population <i #e. f 
nianber of persons per eq km; 

33 133 

fluster of households 2*»*B2 387973 59.97 
Aw rage fwally s i t $ 5.82 5.85 

Source s Omaua s p o r t s of Atesdnagsr District for the years 
1951 and 1971. 

In 1951 the sex ratio was 971 and i t decreased to 956 

during the period of 20 jtaxe * KeaxOy 85 prr cent of the 

population In hmednagar dis tr ic t vas l i f t e r in rural areas 
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i n 19&* -urLng the peiiod under reference there haa been 

considerable increase In the rural population* The rural 

population formed 83*92 per cent of the total population in 

the distr ict in 1971» the density of population has Increased 

ttm 83 persons per »q K» to 133 persons per £? to String the 

period, The increase in the number of taeipehc&ds has been 

observed to he in accordance wit& the increvt in the population 

during the period* *\s a result, the avemor family sia© has 

remained almost the &wm. The spsr&d of education in rural 

areas have had desirable effect on the literacy percentage. 

the literacy percentage hm increased frt» IS.5?© to 3&»23 

curing the period, 

J+-.3 Livestock Population 1 
* W M W — » • —mill 1—nininwmiH—>—*. vimnffn—1 n n»u' m . m * « f i » 

Livestock production force an Ittport&nt activity next 

to crop production in the rwa l areas of Ah©eninsc&r dis t r ic t . 

The details of livestock population in the s^ars 1956 and 1972 

are given in Table *n2. 

Then: hae been an increase la the total livestock 

population fvcm 1?0 lakhs to 17? lakh* during the period. 

Xhis increase v?ms mainly on account of increase in the 

population of sheap, goat and ot ter livestock. Yha total 

buffalo population also increased by 8.OS $$r cent during 

the period* In case of the cattle population, hovever, there 

was a deeie&a* by 6 per cent during the period, The poultry 

production activity aa@&a to havf gained popularity among the 
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Table W-,2 t livestock Population in Atoedrag&r bis tr ic t In 
1956 and 1972 

livestock Census year % change 
during the 

period 
«•» ^m w ^r^r W ^ W ^ n 

1956 1972 

% change 
during the 

period 

Cattle 

Kales crwr 3 yeas® 372975 352600 - 5.V6 

Fewalfis over 3 years 275^6 2606^5 - 5.39 

Young atock below 3 years 2X9632 202706 - 7.71 

Total cat t le 368093 815951 - 6*01 

Buffalo 

Kales over 3 yeaw *929 375V -23.8V 

Femles over 3 yeaie V6386 5N>56 16.5»* 

xoung stock below 3 years 3*30 30536 0.35 

io ta l buffalo SI?1*-? 3S3**6 8,08 

Io t a ! boviae 9*9838 9OV297 - V.79 

obeep 233988 298722 30.V5 

Goat 501263 ^7000 9.12 

Other Livestock 20905 230N8 10.25 

l o t a l livestock 170099V 1773067 V.2W 

Total poultry 623537 773317 2V.02 

source 1 Livestock census Bsports for the years 

1957 a»& 1972. 
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people as the poultry population has increased fro© 6#25 lakhs 

to 7*73 laMba ( almost by 2M- par cent ) during the period. 

The bovine population consisted of 3*73 XaJ* bullocks, 

2*75 !&*& cow f 0*56 lakh buffaloes and 2*50 laKha of young 

bovine stock in 19$6. Xhe respective figures for 1972 were 

3*53 lakhs bullocks, 2,61 lakhs cove, 0#5V lakh buffbloas and 

2#32 lakhs of tha young bovine stock* The auct^r of bullocks 

per 100 hectare© of «own area worked out t o 29#38 in 19$6 and 

2$*7S> in 1972. 

The ca t t le in the d i s t r i c t i s ©airily of non~d«script 

bread and is maintained for supply of bullock power for cu l t i ­

vation. She popular bread of buffalo in the d i s t r i c t i s 

1 andharpurl. 

bjk Climate and Rainfall 1 

there are three saaaons* Tim rainy season s ta r t s froc 

June and las t s upto the and of September, lAan the mean monthly 

temperature varies between 21°G to 33°C, The rainy season is 

followed by winter frem October to February, and during the 

season the maan monthly temperature varies betoeen 13°C to 

33°G. Suoner s t a r t s in March and l a s t s upto r*y and mean 

monthly temperature varies between 17°C t o 39°^ * 

She major portion of the d i s t r i c t l i e s in the zone of 

low ra infa l l i*e . f 508 mm to 635 mm annually, estern parte 

of Akola tehasi l get the highest r a in fa l l . Towards oast i t 

drops dovn with vary sharp t rans i t ion. The ©onthwise ra infal l 
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distribution in Ahraednag&r dis t r ic t lor the jfcars 1955-56, 

1956-57, 1969-70 and 1970-71 i* given in Sable U-.3. 

Table W.3 t I ainftOl Distribution In Abroednagar Listrict 
(KlliBMttexB) 

Month tl955-56tl956-57*A"»«i»ftil969-70tl970-71» Arerag* M™»« 
-»-— p i T i - w n H'IIWITMM 111 n:. "'mir • n m y t n - -i • -| - " i in • «•«••« mmmiwiiwii ' •••• •• !•••••> ww——rnwimiwii i i m f j p w w *•< « m i ' -P n • n — • I M » H I ••<• Ji IHIVH 

l a y 19*83 7.77 13.80 - - - — 

June 82#35 73.20 77.77 195.26 ^.75 120.51 8*-09 

Jt&y 66,85 2 * . 53 IIO.69 i»*o#ia 36.75 mte SO'%8 

. UgttSt 152*50 139.79 1^6.15 119.7? 152*98 136.39 1*7 3*-

teptetsber 162.^1 177.92 170.17 235.25 167.50 201.37 tft *U> 

October 158.60 132.**2 1^5.51 1 0 3 M 152.58 128.00 UlrAr 

lioverober 1.02 15.23 3.12 20.72 11.22 15.97 |A-*» 

iieeeiabar #* - - - - - *V£} 

January ««* - . - - - *» 

February - - • » - _ - M » 

l a r c h 3.56 5.85 ^ .71 - 0.^2 0.21 W 

ApxH I I . 6 9 2N-.M) 18. Of 1.15 0.33 0.7^ © • 3 * 

• « • —iiwi'W i' .iiinniuiwiiiii'nwiiwwun kitmrm iim*mmmt*m**m'm^*+**m*<**'><i'nmmi\'m*"0»m>*mm,m*tm^»*'™«mH^t*nm''< • — X i n w n nnlmii'ww.. tw*-w ••^•••M.—I•mum urn • • i n — — — • w > » 

Total 658.81 ^ H . l l 62^.96 815.68 567.53 691.61 sfytt 
IUI11H 1 W I 1 W — — I — — — ^ M ^ ^ ^ . l W W ^ » ^ — — . » . — — M i l W I M I J W M — M M J — — I • • .ai»^«lfc"ll11 •»i<m»«W'W1llMi'».11<IWW^a>^-»-^-«^»l,|.a»i-^^iM^«.^. .11 i.» -.,- I M I . I IH I I I IH I I - . I ' I - — • 

Source 1 office of the District Inspector of land Records, 
Afamdnagar d is t r ic t . 

The rains s ta r t trm sa&Ly in June and las t t i l l the 

middle of October, The- intensity of rainfsll is the gxaatest 

In September* Though the major part of precipitation In the 

dis t r ic t is experienced during June and SeptK.nber, the season 

usually closes with seise showers in Kcrcosber. tray Instances 

of thundeiwahoweie in March and April have al io baen recorded. 
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It may be observed tvm the table that the annual 

rainfall Is not certain and varies free year to y*ar , The 

distr ict be ins the dry fferoing area, low ratafaH causes had 

effects cm failing* Many a tidies khartf sowings ate delayed 

to a considerable extent because of scanty rainftOl from 

south-vest eoneoon and the rabi crop* aio ©avorely af ibcted i f 

the rainfall is Insufficient during October and iioveober. The 

d&trict Is , however, proeiinantly a rabl crop region, 

A isention nay be mte tmt®f that parte of the district , 

hot* been afffected by scarcity conditions frets early t i w s . The 

'fact Finding Coms&ttee* appointed by the Stat* Government in 

i960 has reported that the rainfall la not dependable in the , 

following areas and they are l ike ly to be aflscted by scarcity 

conditions as shown below t 

Area Lctiaatea mouency of 
&©ardty 

1, sfcrigonda tehasll and Eashtn Once i n three years 
Circle of Karjat tehasll 

2* lamer, Abeednagar and Karjat One© in s ix yean 
(excluding Baahin circle) 
tehasll© 

3* Sangamner, Pathardi and Once in ten years 
Jamkbed tehasl ls . 

The retaainine six: tehaails v i « . f Afcola, Kopergaon, 

Ghrirampur, Baburl, Hewasa and Sbevgaon are comparatively 

agriculturally betterof as the annual rainfall la relatively 

high and dependable* 
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W.5 Slge of Holding and Distribution of Cultivating Households 
IM • i« i i m i i i u p — — i i — n i l — H I ••—mm Mr mi in • n — i»«w m a i i n n 11 ' -anuiw.-'i •*> * . « . •»——wmm 1 M% m n -— n •• • • m m 

The distribution of cultivating households and area owned 

by different sisesof land holdings**> given In able hjk for the 

years 1956-57 and 1970-71. 

Sable V.V t Distribution of Cultivating Households In Ahoednag&r 
District by size of land Boldine In 1956-57 and 
1970-71 

iise Group 1956-57 970*71 

: Number oftAraa ovnedt^tnb^r of: Area owned 
household*) (hectares) households (hectares) 

Below 2 hectares 

2 to 5 hectares 

5 to 10 hectares 

10 to **0 hectares 

Above ho hectares 

89355 1185*- 116157 185119 
(Vl.90) (10.V9) (,;.oC (1^.96) 

55571 232*f20 32570 2731^5 
(26.06) (21.W) (3P*^8 (22.0?) 

WI869 3^3535 39390 389253 
(1^.6*0 <30.*tf>) (1?, A^ (31.W) 

2M98I W90607 20709 W*93f 
(11.72) (29.70) (9.52) <27.Sfc) 

11^7 90099 &21* h$Wb 
(0.68) (7.97) (G.2**> (3.67) 

Total 213223 1290067 
(100*00) (100.00) 

259^5B 1297530 
C00.00) (100.00) 

(Figures in parentheses are the percentages to the total ) . 
Source 1 Collectorate f Ahoednagar District* 

The Information presented in the table rtycals that there 

has been structural change in the distribution of cultivating 

households and area owned in different si«e& of land holdings 
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during the period. Jhe successful teplsaentation of Celling on 

Land Holdings Act and aub-diYifiion of land holdings due to 

bifurcation of far* ft*ili*a ©ay be cited m $m® of the reasons 

for this change. 

**•« ianQ ,̂,, mum « 
Poring the period wider yeftieaei the total geographical 

area in kit® d is t r ic t 1ms msain0d almost the z-xt& i*e . , 1701.60 

thousand heetmree. Tim details of land me pattern in the 

yea» 1956*57 and 1970-71 are presented In Tcble V«$» 

table ***? t tend Utilisation In Abwdaagar -ietariet in 195&~57 

and 19?©*71* ( A j M t ^ fchoiseiisd bectaree) 

period 
1. loreats 199.5? 185.63 - 6.99 199.59 1S5.63 

(11.73) ' 10.91 > 
2. larren and uneultiYabl^land l^J.50 166.86 1N-.68 

(8.55) (%8L) 
3» land pat to non-agricultural 1.23 1.01 -17.89 

use (0.07) * %06) 
if, CtatiTame waate 19.78 7,36 -62.79 

(1.16) '<Vf3> 
5. permanent pastures and other 2S.$fe A-.**f -15.38 

grazing land (1.70) U . M K 
6. land onder nlsc. t ieas , g n w i 0,20 0.M3 100,00 

and crops not included i s area (0*01) ?%02'> 
7. SurrW fallow 23.2V 15.89 -31.63 

CI.37) <n.93> 
8. r « » r xallo*? land 3«f.93 **7.05 3**.70 

(2.06) (%77; 
y. Urt area sow 12»*8.19 1252.91 0.38 

12«*®.:w 1252.91 
f73.35) '73*63) 

T^oXlo—l^cOo' 

(Figures to parentheses are the percentages to the total 
geographical area). 

i-ouroe 1 Qfiice of the dis t r ic t Inspector of land Eeeorda, 
Ahmdnagar District, 
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The proportion of net cropped area to the t o t a l geogra­

phical area vw already as high aa 73*35 P©r « » t in 3-956-5*7 

nM i t increased to 73.63 p*r cent by 1970*71 # 

During th is period thaw was considerable reduction in 

the area under forests , cultivable waste ar ra , pasture and 

gracing land and current fallow land. However, a t the eae* 

t&m there baa been remarkable Increase la tl*. other fallow 

land and barren and uncultivable land. Alt&iouc^ & part of the 

forest land, cultivable vast* land, grazing land and current 

fallow land was brought under cult ivation during tin period 

through various land &aproves*ent pmg&ms&Bf m equal propor­

t ion of net cropped area became unfit for cult ivation because 

of f ield drainage probleE, atfb~i&r&rae£ of land is&de? water In 

the fam and extension of road wox&e in the rur^l areas* 

Although there lata been expansion in the net cropped 

area by about o,38 per cent during the period, th& $m* was not 

co&c&nsurate with the growth in the population. 4s & resul t 

the net cropped area per 100 persons in the d i s t r i c t declined 

fan® 88*^7 hectares in 1956*97 *© 5%S2 hectares in 1970-71* 

ligureii given In Table ht6 to show the reiatlt^nshlp between 

i r r igated and cropped area in the d i s t r i c t in the year® 1956*57 

and 1970*71 alao indicate that ther* haa Xmmi increase in the 

net area irr igated as well aa groaa area irr igated fro© 116 

thousand hectares to 1**S thousand hectares and frm 136 thousand 

hectares to 17M***waad hectares, respect ively during the 

peiiod. Ibe proportion of net a w a irr igated to the net 
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cropped area increased fw» 9.27 P»r cent to 11.00 per cent 

sad that of gross area irrigated to the gross cropped area 

increased tvm 10.30 ^»r cent t© 13,19 per ©cat during the 

period. The extension in the gross cropped area was only by 

0.22 per cent indicating thereby the possibility of allocation 

of area additionally brought under irrigation to annual crops 

l ike sugarcane and other perennial fxuit cross. lb* cropping 

intensity, in fact, has decreased slightly tsm 105.69 per cent 

to 105.52 per eent during the period. 

Table *«-.6 1 i«lati©i»hip Between Irrigated ar-d Cropped Area 
in Ahsnednagar District In 1956-^ and 1970-71 

(Area in thousand hectares) 
i r r r i 1 win 1 • »»i •iiim-m i mnntin mum " I I IM I I I I— HMHIII* •••n——•—n—iiTrriitninnrniiriitiiiiiifiniinnii-w.in i "T i—i t " • • • • • " '•- r — ~ T T — • • ' • - - T T — — - » — — — — « . 

^ „4 , 1956-57 1970-7X 1 increase 
rarticulaie during the 

period 
I'otal net area irrigated H5.*9 lV/,35 27.3° 

Total gsoss &*ea irrigated 135.85 r^M 23.39 

total m% eioppea «©a 1*3.19 1252.91 ° ' 3 8 

loW. gio»s croppsd »»* * ' • * 

?««*•* ^i£EtS& 9,47 ^-30 

gated to net cropped "** ?* 
13.W 
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net area irrigated from 115*69 thousand hectare to 1**7.85 

thousand hectares in Ah&ednag&r dis tr ic t during the period 

ttm 195&-57 to 1970*71. 2he break-up of the net area i r r i ­

gated according to source of irrigation is presented in Table h.7< 

Table *f#? $ rxogress of Irrigation by Couree in Ataeanagar 
P a t r i o t J3aring the Period 193ft~3V to 1970*71 

(Area in thousand hectares) 

1956-57 i;;3-71 £ increase 
.ource of .rrtg&tten d U j5&d l * 

•II—lUMii. •*-•» 

*r@a irrigated hy wells 65.68 103.95 58#27 
(56.78) (7C.SL) 

Area irrigated fey Govt* canals **8«78 **3*6k ~10.5*f 
C**2.16) '2%52> 

*T0a irrigated by private canals 1,23 0.26 -81.30 
(1.06) '0.17 J 

lotal net area irrigated 115.69 1M?.35 27.80 
(100.00) (100.0c) 

WW*i HW • • » • 

(xignres iii parentheses are the percentages to the total net 
area irrigated). 

ource t office of the Listrict inspector a£ l^ed Beeords, 
Aht&dn&gar Distr ict . 

Wells and Goversffient canals fonsed tbr major sources of 

irrigation in the d i s t r i c t vbiie private canals wre the minor 

s e W of m i c t i o n , ttm proportion of a « a irrigated by +0J* 

to the total *% »*** 1 * 1 * * 4 * « — * ^ 54.78 per cent to 

. ^ « . **** *f ue& irr lmted by <&**&* ( to 
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irrigated by veils free; 65*68 thousand hectares to 1G3#95 

thousand hectares, t te area irrigated by canals has shown 

reduction faoss $0,01 thousand hectares to W3.9O thousand 

hectares taxing t te period* fbe sain reason for reduction in 

t te area irrigated by canal* could be found in reallocation of 

irrigation resource to t t e crept* like sugarcane, cotton and 

fruit crops requiring higher quantity of irrigation water. 

well irrigation thus forae the important source of 

irrigation in the dis t r ic t , Sable h96 presents information in 

respect of nwber of veils and nucber of oeer:an-Ued l i f t s on 

t t e veils in Masednagar dis tr ic t for the ye^w 195&~57 and 

1970-71. 

fable h*B ; Hunter of wells and dumber of IieehaiiUed l i f ts 
in Ataednagar District in 195&-57 ^ d 1970-71 

Item 195&-57 1070-71 % increase 
during t te 
period 

Total nuaber of veils for 53663 7111** 32,52 
irrigation purposes 

Number of wells per thousand ^2.99 5^*76 
hectares 

Hunter of wells used for 
i r r igat ion 

H6003 69086 51.92 

Uuffiber of vei ls per thousand 
tec tares 

36.86 55.78 

Hutster of o i l engines 9812 13205 3^.58 

dumber of e lec t r ic so tors 121 379V 7167.77 

ource t office of the District Inspector of Land Beeords, 
Ateednagar District. 

t t e nutter of veil* used for Irrigation hm been 
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gradually increasing during the period. T&U2 nuaber of vei ls 

Hi the d i s t r i c t was 53663 in 1956*57» Availability of soft 

credi t since the ' f i f t i e s fac i l i ta ted the const ruction of new 

ve i l s in the d i s t r i c t . The number of ve2l0 m®mm%& by 32*52 

per cent between 1956-57 end 1970-71 i*e*. on an average 12M7 

new vei ls vere added per year during this p^ilod* Tim density 

of ve i l s v » ^2.38 per thousand hectaass in ly56-57 e»d increased 

to 56.?6 per thousand hec ta re in 1970-71* 

About 1***27 per e^nt vei ls vere not in use in 1956*57• 

Xte fac i l i ty of loans for repairs to old w i l e helped reduction 

in the numter of ve i l s not In use, By 1970-71 the proportion 

of ve i l s not In use declined to 1.73 P®ar cent. 

The number of well* with tacchaniced l i f t In Atoednagar 

d i s t r i c t vms 9933 ( l«e« t 21*59 per cent of t t e vei ls ) i n 

1956*57- rher© has been a rapid increase in the mechanisation 

of veils* About 12000 vei ls vere f i t ted vi th mclienised l i f t s 

during the period frws 1956*57 to 1970-71* c i l engines hare 

been the aaln&tay for the mechanisation of vc-xis in the ear ly 

period. There vere onlylZL e l ec t r i c pumps m against 9812 o i l 

englnea, l^eeauae of intensif icat ion of e lec t r i f ica t ion progra­

mme in the d i s t r i c t* nearly 8300 ve i l s ver& f i t t ed with e l ec t r i c 

punps up to 1970-71. 

^•8 Crop Pattern t 

d is t r ibut ion of area under different &?op& in the 

r i i s t r ic t tor the years 1956-57 and 197&-71 i* J?I**9I)tffl &2) 
Xable V*9* 
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Table V.9 s Area Otader Different Crepa in Ahtiednagar District 
in 1956-57 ««1 1970-71 ( A r e a to t ^ ^ stares 

Crop 
. l95*-5? , 19\ 
t Arc* i gJJ*»! Area .Pereen-, 

" tags * 

% change 
during the 

period 

Paddy 8.V2 0.6V 7.67 0.58 - 8.91 
beat V7.9V 3.63 V9.O6 3.71 2.3V 

Jovar 56V.97 If 2.83 507.92 38.V2 -10,10 
Bajra 30V.83 23.11 370.69 23.0V 21.61 
other cereals 15.60 1.18 12.8V 0.97 -17.69 
Total mreals 9V1.76 71.39 9V8.18 71.72 0.68 
Gran 27.7V 2.10 20.1S 1.53 -17.25 
Horae gran V2.90 3.25 31.63 2.39 -16.17 
Tur 18.31 1.39 22.07 1.67 20.5V 
Other pulses V3.8I 3.32 V6.V2 3.51 5.96 
Total pulses 132.76 10.06 120.30 9.10 -9 .38 
Total cereals £ pulses 107V.52 81.V5 1068.V8 80.82 -0 .56 
sugarcane 28.70 2.17 51.75 3.92 80.31 
Condisents and sploes 1.97 0.15 3.59 0.27 82.23 
Fruits and vegetables 8.00 0,61 9.15 0.69 IV. 38 
Total food crops 0113.19 8V.38 1132.97 85.70 1.78 
Groundnut V1.3V 3.13 23.09 1.75 -VV.15 
oaf flower 53.8V V.09 56.75 V.29 5. VI 
Other oi lseeds 8.22 0.62 5.75 0.V3 -30.05 
Total oilseed* 103.V0 7.8V 85.59 6.V7 -17.22 
Cotton 30,06 2*28 31.01 2.3V 3.16 
Tobacco 0.6V 0,05 0,26 0.02 -59 .V7 
ttisc, non-food crops 71.92 5.V5 72.26 5.V7 0.V7 
Total noiwfood cxops 206.09 15.62 109.12 IV. 30 -8 .23 

Gross cropped L area 1319.21 loo .oo 1322.09 100,00 0.22 

Source % Season and Czop Keports for the years 1956-?? and 
1970-71. 
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Around 31 per cent of the total area sown was under food* 

grains In both the years. The area under cereals remained almost 

the same during the period, Although there has been reduction 

In the area under Jowar, paddy and other cereals, the area under 

wheat and bajr* has shown increase during the period, Jbvar and 

bajra are the important foodgrain crops In tb district and 

together they shared a l i t t l e over 66 per cent of the total sown 

area. The proportion of area under pulses which was 10 per cent 

In the total sown area declined to 9 per cent during the period. 

There has been a continuous increase in the area under 

sugarcane, condiments and spices, fruits and vc-getablesf cotton 

and safflower in the district during the period. This shovs 

development of oonaercial outlook mom the faming oeenm&ty. 

The area under sugarcane cultivation has increased tmm 28.70 

thousand hectares to 51*75 thousand hectares i«e«9 alaoet by 

30 per cent during the period. The increase in the area under 

sugarcane over the period has been mainly under the latptOee of 

extension of ve i l irrigation and reallocation of canal Irriga­

tion to sugarcane crop In response of sell ing nr> of co-operative 

sugar-factories in the distr ict , KhU* sugarcane cultivation 

la being extended, there has been sooe decline in other crops 

grown wider irrigated conditions. 

Groundnut Is one of the important cash crops in the 

dis tr ict , Dm proportion of area under groundnut in the total 

sown area has however, declined fro» 3*13 p^r cent to 1*75 per 

cent over the period under consideration. 



97 

V.9 Productirity and Production of Important C»ps s 

I t would be notr appropriate to examine the inspact of the 

developmental efforts on the performance of agriculture in the 

d i s t r i c t . L*velopc«nt in agricultural activity will fcgte to be 

reflected in the improvement in agricultural productivity. The 

only quantitative Indicator of agricultural productivity about 

which infoa^atlon i s available Is the yield per hectare. The 

per hectare yields of sow of the important crop© are presented 

in latole KlQ for th© y«aa* 1956-57 aad 1970-?!* 

fable W.10 s Average Yield Ver Hectare of Important Crops in 
AtaednagMr dis t r ic t In 195&-$7 m& 1979-71 

( XUogmrn per hectare) 

Cxop 1956-97 lf*?(V?l ;• change 
during tl 

period 

Faddy 662 ?75 17.07 

.heat «*25 ?a 22.59 

Jowar 366 »*35 18.86 

Bajra 210 339 61A3 

Gra» 35** 312 -11.86 

Tver 551 *"r"^™3 -18.51 

rugarcan® Cgur) 9928 7398 -20.W-5 

Cotton ^Unt ; 61 153 150.82 

Groundnttt 689 558 -19.01 

Tobacco 3X6 W$ 25.00 

Source i reason and Crop Beporta for the years 195&-57 a&d 
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There baa bean significant inprownent in the yield per 

hectare of bajra durijog the period. The yi&ld increased fro* 

2#10 quintals par hectare to 3*39 quintals par beeta*ef almost 

by 61 per cent* She major factor responsible for this improve­

ment vafi the spread of isapwfed aeeda of bajra. 

The per hectare yields of paddy.wheat and jovar also 

shoved iBpxoY£ttents daring the period, Xhr increase in per 

hectare yields was free 6.62 quintals to 7»75 quintals in case 

of paddy, ttm U-.25 quintals to 5*21 quintals in wheat and froa 

3*66 quintals to **#35 quintals in Jovar. Ttoe improvement in 

yields of these crops during the period cay be attributed to the 

introduction of improved varieties and agroncrlc practices. 

The performance of g im f tur, sugarcane and groundnut 

has been observed to be disappointing as t& p*r hectare yields 

of these crepe have declined considerably during the period, 

significant teprove&ent in the yields of cotton and tobacco is 

noted during the period. 

Table i f . l l prssente total production of major crops in 

the district in the years 1956-57 and l97<v,a# 

The total foodgraln production has increased ttm 2*75 

lakh tonnes to 2.95 1&& tonnes i«e# 9 by 7*17 per oent during 

the period. The major contribution to increase in the total 

foodgrain production was fro© the increase inthe production of 

wheat, bajra, horse g r a and setae fcinor cereals l ike naijse , 

ragi, etc. The decline in the production of jowar, grm and 

sooe sdnor pulses has been noticed during tht period. 

http://if.ll
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Table i*»Xl i Production of Major Crop* : 
l a 1956-57 an* 1970-71 

in Ateednagar P i s t r i e t 

( I s hundred tonaM) 

Crop 1956-57 1970-71 % change 
during the 

period 

Paddy 62.V1 62.18 - 0.37 

heat 2V8.0V 287.12 15.76 

Jovar 1V12.21 1323.82 -5.90 

Bajra 671.09 953.58 V2.8V 

Otter cereals V7.0V 63.91 35.86 

Total cereela 2VV0.79 2700.61 10.6V 

Grao 125.27 63.85 -V9.03 

Horaa g n s 33.56 V0.55 20.76 

Tujr 96.97 97.21 0.25 

Other pulses 56.0V V7.71 -lV.Ve 

Total pulsee 311.86 2*9.32 -20.06 

Total foodgraina 2752.62 29^9.93 7.17 

sugarcane (gar) 2666.9V U13S.87 55.19 

C o t t » ( l i n t ) 30.8V 132.67 330.19 

Groundnut 270.56 150.10 -Vf.53 

safilowor 22.00 3&.S3 76.50 

Other oilseeds 8.05 11.93 VS. 20 

Tobacco 2.80 2.63 -6.07 

v ouree t &aaaen and Crop Baporia for the s^ars 1956-57 
aad 1970-71. 
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Among tbt caab crops, there has been si^iificant inerease 

in the production of sugarcane, cotton and safHover, The pro­

duction of gxoundnut has declined considerably during the period. 

Jf.10 Agricultural Itaplsinents and Machineries $ 

Agricultural iiaplesentB and machineries fore one of the 

contributing factors towards develops* nt of &; j ictature in the 

district* I inures presented In Xabie km12 give an Idea about 

the pit>gi«Sb made- by the cultivator* In acquisition of agricul-

tural ispat^cnts and machineries during the period under consi­

deration. 

Table h.12 t Agricultural Icple^onts and tarcldzttr&es in 
> haednagar District in 1956*57 and 1970-71 

tepl«»©nfcs/mdhlaerle« 195&-57 197>71 / change 
filing the 
period 

Wooden ploughs 26223 2?9®? 6*65 

Iron plou^as ^ 3 5 ^ *>6867 7*68 

Sttlloek carta 59697 6733V 12,79 

Oil engines 9812 13205 3^.58 

1 l e c t r l c motors u a 379^ 71«7.77 

Iractow 191 502 162*33 

: ugarcam crushers 1692 1160 ~3L.V* 
* • ' « * • f* 11—WiXliW—BwMW MHHWMIttiiHii Mm \*f* •«E» l M*t t<^»<lM—«*1** * t f 'g *— l < ! * * • < • * 

ource i Office of th© District inspector of Land Becords, 
Atecdnagar District. 



101 

The i t has bean significant development in machanlg&-

tion of veils during the period* The number of tractors 

also increased from 191 to 502 during this period. During 

the period under reference.the number of traditional Imple­

ments like wooden ploughs, Iron ploughs and bullock carte 

has shovn increase by about 7 to 13 per cent. The mafcer 

of sugarcane cruehere has,hovever9 dedindd from 1692 to 

U60 during the period* The decline i n the number of 

sugarcane cruehere may be mainly on account of increasing 

tendency wong the sugarcane grove re to divert sugarcane to 

sugar factories rather than crushing the s&a© for production 

of gur ( !•©.» jaggary }. 

V # l l Agricultural Prices t 

One of the factors adjudged to be of crucial importance 

for efficient farming i s the prices obtained by thi* cultivators 

for agricultural produce. During the period wider considera­

tion, the prices of almost a l l the agricultural OGBiaedities 

have shovn an increasing trend* Table *f.l3 presents average 

annual prices of Important agricultural eogmodities in the 

years 1956-07 s»d 1970-71. 

The prices of cereals like jovar, bajra and vbeat have 

nearly doubled curing the period* In case of groundnut the 

increase in price vas by about 139 p©r cent, vhile the prices 

of gram, tor, sufflovcr and gur have increased by 202 percent 
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to 267 per cent during the sane period* i t smy be noted that 

In order to peet the challenges of foodgrain shortages and curt 

the prices of foodgrains, ©oveiwtent had adopted polioses like 

monopoly procuxenent, statutory rationing and sonal restrictions 

on Kovewent of foodfrains, especially, jovsx, paddy, bajra and 

wheat* As a result , prices of these oonodltiea increased at a 

slow rate . There vers no restrictions of m kind on the prices 

of other eoBaaodities* 

Table ^#13 1 Average Annual Prices of Important Agricultural 
Comeditiee in 1956-51? and 19?3-7I 

(In rvp**> & per quintal) 

Agricultural Consodities 195S-57 19?»V7i /* Increase 
during the 

period 

Jovar M*.6V 90.80 103.58 

Bajra ¥••,92 B5M 90.27 

heat 51.26 102.20 99.38 

Grw 30.10 110,37 266,6s 

Tur 35.37 115.W 227.19 
Safflover 36.93 121M 201 .SN-

Groundmt 58.97 l»f0.65 138.51 

Gur 39.13 123,32 215.15 

ource % Reason and Crop Beporte for the yearo 1956*97 
and 1970-71* 

*f.I2 

In the early stages of drnOop&eat of agriculture, 

labour foms the ssajor item of cost of production of crops. 
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Table "f.11*- glares aa idea about t te wafes of tiBl& labeare» 

and the other vorisars pjwr?alling In the y*a*3 1956-57 and 

1970-71. 

labia h.lh i ATcr&gc Daily wages of Field Laliewrs and 
other Workers in Alraadaagar l i s t r i o t in 
1956-57 and 1970-71 

C l a napcec ' 

IUffi 1956*57 ^1970-71 % inesaaaa 
during the 
period 

Field Labourers i 

lien x»X3 ?.M 200.89 

Woisen 0.72 2.35 226.39 

Childapen 0,72 1.55 115.28 

Bcrdaa&n ; 

hen 1.07 3»15 19^.39 

\,-o£ien 0.56 a, 05 266.0? 

Children 0.U4 1.35 193.*«€ 

c<tbe» ; 

HLatite&lth 2.75 ?.5o 372.73 

earpcnt&r ' 2,87 7.85 173*52 

Cottfler 2.59 6.80 162.55 

BttUockpalr 2.96 8.20 175.17 

;*WN* , cdlMMHM. • * • " * ' B " t t l e t 
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There has been considerable increase of about 226 per 

cent to 266 per eent in the wagee of tbe wor^n labourers 

during the period. Tbe wages of taea labourtw hsrc Marly 

trebled during the periodt while that of child labour by 

115 per cent. Tbe wages of other workers ilk** blae&snith, 

carpenter and cobbler hare Increased by 163 ^ r ctat to 

l?h per cent, respectively. Jbe increase i& the* wages of 

bullock pair w&# by a l i t t l e o ^ r 175 per ê &i during ttee 

period under consideration. 



 
 
 
 
 
 
 
 

 



STRUCTURE OF THE SAMPLE FARMS 



Chapter 5 

STRUCTURE OF SAMTIS FAiUS 

In the process of modernisation of agriculture, the 

improvement in production efficiency at ttse fare level 1* 

largely dependent, among other factors, on the changes in the 

farm structure and organisational abil ity of the* ftenwiv* 

During the period under consideration, various agricultural 

development programmes wore formulated and issplesjented in the 

district* The various institutions catering to the needs of 

the agriculturists al*o transformed their activit ies making 

them sore production-oriented. Improvements in marketing 

systoo, changes in prices, availability of credit, technological 

advancement, land wfona measures, e t c . , ought to have exposed 

the agriculturists in the district to various advancement* 

forcing then to change their value systeta m& adopt oo4*fn 

methods of agriculture. 

As a prelude to the ®ain analysis conc< vning depOLoysient 

and use of fare resources, their productivities &n# technological 

change, acme important aspects of the structure of f&rm and 

their organisation in the district at two polnte of tlae may he 

briefly examined in this chapter. The aspects csaiained in the 

discussion that follows relate to eiae of holdings, fans 

family slat* irrigation f a c i l i t i e s , land use pattern, capital 

investeent and crop pattern at tiro points of Um* 
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5*1 Area Operated and sige of Faro* t 

The distribution of eanple farce according to different 

slse groups is presented In Table 5*1 for thr yeare 1956-57 

and 1970-71* 

There were 80 aaspOe farae in the *a£Ll$r period and 132 

fame in the latter year. Out of the 80 S8$p3£ fares in the 

former year there were Zt term in the **al2 ®im group, 27 i s 

the eaedim also group and 26 in the large* sigt group, whereas in 

the latter year each of the three siae-groups had equal niviber 

of farce l»e*f kk in each *i*e group* The distribution of area 

asong&t thr different alee group® reveals that tb^re was greater 

concentration of area in the higher si«e groups. The small sire 

group operated a l i t t l e our 10 per cent area whereas th* aedlun 

alae group operated a l i t t l e over 27 per cent. The concentration 

of area in the large alia group vae a l i t t l e owr 62 par cent. 

The trend in the distribution of cultivable area aoongst the 

different size groups vae ebeerved to be In accordance with the 

distribution of operated area in the respective aiaa groups 

during both the years. 

It my be noted that during the period under considera­

tion, various land xefbrv maauree like tenancy legislation, 

land ceillnc act and consolidation of holdings act ware in 

operation. However, there has been hardly any effect en the 

distribution of area anongst the different else groupe, 

5*2 icnurial situations s 

Although the distribution of area anonget the different 



Table 5*1 * ictributlon of Saerple Fans by rise droops In 1956-97 an£ 1970-71 

Particulars * 1956-9? * * 1970-71 
i.iae Croups 

s 

80 

c Ise Croupe "~ AOtoflLL 

i S&all a Medio* 

2? 

t targe 

26 

s 

80 

: Steall 1 i.edtuc t Large 

W 

t 

Ember of 27 

a Medio* 

2? 

t targe 

26 

s 

80 W 

1 i.edtuc t Large 

W 132 
holdings (33.75) i (33.75) (32.50) (100.00) (33.33) (33.33) (33.33* (100.00) 

Total operated 75^33 202.77 V59.06 737 J-6 113.52 301.^0 693.VV 1108.36 
area ( o c t a v e s (10.22) (27.51) (62.27) (100.00) (10.2V) (27.19; (62.57) (100.00) 

l o t a l cultivable 72.63 187.38 V10.80 670.81 108.2V 285.12 629.6V 1023.00 
area(hectares) (10.83) (27.93) (61.2V) aoo.oo) (10.56) (27.87) (61.55) (100.00) 

Average s ice 2.79 7.51 17.66 9.21 2.75 7.23 17.V8 9.15 
o f holding 
hectares) 

(Figures in parentheses are the percentages to tbe total) 
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siae groups remained al&oat the same during the period under 

com iteration, there was significant affect on the ownership 

of land, fable $#2 gives infon&ation regarding the extent of 

area owned, lea»ad~out and leased-in dating the yeas* 195&-9? 

and 1970-73* 

It will ha aaan ttm tha data that in the yaar 19$&-??, 

the proportion of owned area in the total operated area was 

78#1**> por cent at the overall level. The proportions of owned 

area in the total operated area,however, declined fxt» 9̂ *98 

par cent to 72*72 P*r cent over the aise gnotJpc, indicating 

thereby relatively higher concentration of Icwtd-m area in 

the higher $i»e groups, i t is obvious that C&CGUB© of the 

better financial and social position and cct^and over resources, 

the faroers belonging to higher else groups appear to have 

succeeded in enlarging the operated area through leasing* in 

practices. Xhere v*re alao a ffew casea wherein son© of the 

cample fa»s had leaaed-out a part of owned land* The propor­

tion of owned land leased-out was, however, higher i«e*9 5.02 

par cent in the small also group. In cas«? of the mdim end 

large siae groups the proportion of owned land leased-out waa 

The picture was distinctly different in the 1970-71 

samp&e farns* There was not a single ease of leaaed~out or 

leaa@d-*in aroa and tht entire area ope rate tWhj tbe sample fame 

was owned* This tres&ndew change in the tnurlal situation in 

th© tvo saiBplee may he attributed to the effective iaplenwntation 



Table 5,2 * iztes& of Area Owned, Ies»«d~Out sad Leased-In of SaqpiLo Farns In 1956-57 and 1970-71 
(Hectares 

P a r t i c u l a r s 1 1956-5? 1 

- total 
mm 

t 

t 1970-71 3 

SljS© 

£ & a l l 

Groups 

; KediUE 

1 

- total 
mm 

t 

t 

£1SBC Group* - Tota l 

* 

SljS© 

£ & a l l 

Groups 

; KediUE s l a rge 

1 

- total 
mm 

t 

113.5a 

5 i^aioB t Large s 

Area ovosd 71.55 170.0* 333*9** 576.03 113.5a 301.%0 693.Mt 1106.36 
t9"§,»5® <* <8*K15) (72.72) C78.2*) (100.00) (100.00) (100.00) (100*00) 

Area l«a*e&-out 3.7® 1.08 1.56 6#H2 «w * » MM w 

(5 .02) (0 .53) <0#3*) (0.87) 

Area l e a sed - in 7.56 33-21 126.78 167.55 • ~ ~ *» 

( lo . ek) (16.38) (27.62) (22.73) 

Het a w a 3.7® 32.13 125*22 161.13 ** *• «• «* 

leased^ in •5.02) (15.85) (27.28) (21.86) 

Tota l operated 75.33 202.77 »f59.06 737.16 113.52 3CE.MJ 693.W* 1108.36 
area {100.00) (100.00) ao-oc) (10C.OO) (100.00) (10 . 0? ) (100.00) (100.00) 

(Figures i n p&xonti3M#£ aie the percentages t o the t o t a l operated area). 
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of tenancy abolition act In the state with effect ttm I-W19?? 

as a result of which the tenants of the land becace owners and 

thereafter land owners refrained from the lead leas leg-out 

practices. 

5,3 Land Vte Pattern * 

fee land use patterns prevailing on fexw in different 

si®e~gw>ttp8 storing the years 195&-57 and 1970-71 ar* prasented 

In Sable 5.3. 

It la dear frees the table that the land «se patterns 

re«atn»d alsost the see* daring both the year®. At the overall 

levsl , there has been a slight change In tte land w pattern 

wherein the proportions of fallow area and euarreat fellow area 

In the total operated area bate declined by 2M» man one per 

cent. The sue gro«pwi»e lai*M»e patterns mm practically 

the • « • la both the year*. On the vtole tat vm***»m e f 

* _L„aBM,,t failair area la the total 

la 



Table 5*3 £ average Land Use Pattern on Sample I arses i n 19$6-?7 afid 1570*71 
(Hectares) 

Particular© i 195&~S7 * * 1970*71 i 
* • » • • • Wit"Mil ^ll.WW 

&i»e Qro««» owimll ^ ^ are*** 0w*a l l 
• • m m w — 

i S B B H t MtditK $ Large t i SmXL s tfedlw : Large 

t o t a l *pe»te4 2.79 7.51 17.66 9.21 2.75 7.23 17.V8 9.15 
(200.00) (100.00) (100.00) (100,00) (100.00) (1QC.00) (10 .00 ) (100.00) 

l o t a l fallow 
area 

0.10 
(3.58) 

0.57 
(7.59) 

1.86 
(10.53) 

0.83 
(9.01) 

0.17 
(6.235 

0.38 
(5.26) 

1.7* 
(9.95) 

0.76 
(8.31) 

Total cult ivated 2.69 
**** (96A2; 

6.^-
(92AD 

15.80 
(39.V7) 

8.38 
(90.99) 

2.58 
(93.82) 

6.85 
CA.7V) 

15.7* 
(90.05) 

8.39 
(92.69) 

annual curfent 
fallow 

0.1V 
(5.02) 

0 > 2 
(5.59; 

1.58 
(8.95) 

0.70 
(7.60) 

0.12 
(^.36) 

0.37 
C501) 

1A5 
(8.30) 

O.65 
(7.10) 

Bet cropped 
area 

2.55 
(91.^0) 

6.52 
(36.82) 

1V.22 
(80.52) 

7.68 
(83.39) 

2.V6 
(89.^6; (89.63) 

IV. 29 
(81.75) 

7.7^ 
(Sfc.59) 

(llguxes In parentheses axe the percentages to the t o t a l operated a rea) . 
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As regards the annual current fallow land, I t wqr be said that 

lov fe r t i l i ty of soi l and insufficient and untirsly rainfall 

usually Impose a constraint on bringing this land under cul t i ­

vation. Generally,these lands are situated e l t o r on the slopes 

or a t the foot of hi l ls and are rocky and shallow. 

$•** Irrigation i 

Information regarding extent of irrigation on the saople 

faros la presented in Table 5*h for the years 1956-9? and 

1970-71* 

Availability of irrigation la the major constraint with 

regard to inodernisatkm of agriculture. ftere was however, an 

improvement In the extent of irrigation on the Dams* At the 

overall level, the proportion of not area irrigated In the net 

cropped area Increased from 15*89 por cent to 28t29 p^r cent, 

while the Increase In the proportion of gross awa irrigated in 

groee cropped area wa* frott 17*86 per cent to 32,20 ^mr cent 

during the period. the ewpply of canal irrigation remaining 

the earn, the veaeon to be adduced for such pheiaat&enal increase 

In the extent of irrigation may *** fo*md In the participation 

of farmers in the vei l sinking, well repair and well energisa­

tion ptogra&aec sponsored in the district vitb the help of 

necessary finance through the land Development Bank. There has 

been, however, differential increase in the extent of irrigation 

between th@ slse groups. In 1956-57, the farm belonging to 

email uise. group were relatively hotter endowed In term of 

extent of irrigation* The proportion of irrigated area In the 



I&b-le %h i * xtent of Irrigation aaad Intensity of Cnoppixtg on Sagrplc laws l a 1956-9? aod 

o-y/1 v y * (Hectares) 

P a r t i c u l a r % 1956-57 
- Overall 

s 1970-71 » 

i Size Group* - Overall . ize Chroma - overall 

i smOl t hediHE i larfps t i Oraall t 1 edlujs t large : 

Bet cropped area 2.55 6.52 J«*r#ZZ 7.68 2.W 6.*f8 l»f.29 7.7** 

M% area i r r iga ted 0.70 1.08 1.90 1.22 O.69 2.32 3.56 2.19 
percentage of se t 
area irr!gaU;a to 
net ctoptred as«a 

27.^5 16.56 13.36 1$.89 26,05 35.80 2N-.91 28.29 

GTOBS cropped area 2.71 7.02 15.23 3*23 3.15 7.65 15.33 8.71 

Gross area Irr igated 0.81 1.28 2.37 1M 0.96 3.07 Wf l 2.81 

percentage of gross 
area i r r igated to 
gxoss cropped araa 

29.89 18.23 15.56 17.S6 30.H8 1*0.13 28.77 32.26 

Intensity of empping 106.2? 107.6? 107.10 107.16 128.05 113.06 107.28 112.53 
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cropped area showed & tendency to decrease m the t&r® else 

increased, In 1970-71 towwr, the extent of irrigation has 

remained almost the a as** in the small sis©~ group* while i t has 

nearly doubled to the ©edias and large *tm pMpi. The 

differential capacity of fannex* to *elf~finance and debt-

scale economies of tbeae projects on larger faros may he looked 

into as the reasons for dlflfereneee in increase in the extent of 

5*$ Family &im and Fa» Family Labour s 

Table 5*5 glfes the alee of ftum fbaULy in relation to 

*l«e of f a » la tooth the ye ax*. Further be*«k»4$ of the fteily 

cambers into earners end dependents is glpen In Appendix VI, 

whereas the picture regarding availability of family vorfaeie 

and annual fans sextants for vork ©n the fens ie presented In 

Appendix VX1, 

It i t evident tram the tables that the. fb» faadly fiiee 

increased ae the £*m *!*» increased In bath the year*. At the 

overall level* the alae of the faw ftsaily in the year 1970*71 

exceeded the tmm faaily size In 1956-97 only by 0.69 persona. 

I t was further revealed that the pattern of owspeeltion of the 

fare faaUlea in different else groups regained Hie sane in 

both the years vith s l i # t variation, In that the proportion 

of mmn In the faaily inereaeed while that of children 

declined during the period. 



Tafcle %$ % Composition of Average Faro Fanily l a 1956-51? and 1970*71 
• • l—Wll t l illMHWn 

Family 

Men 

l9?6-57 
• M — i ^ i i . i . i i i M i i * i i i i m i i i n i H " « i 

8ia© Groups 

t % 

• OteiaH 
19Trw7i 

S I * * * * * * * * * * * * 

•a© Cx«>^p» 
• W I I I I I . . i n . 

s mall t $&<&m t Large i Saal l s rcdlun s Large 
• frntm^"- — '»ii—a m 

1.67 1.78 2.56 
(27.83) (28.76) (27.36) 

1.63 1.63 2.27 
(27.17) (26.33) C2MJI7) 

2.00 
(27.86) 

1.32 
(2?.»*9; 

1.8»f 1.91 
(25.62) (28.85) 

Children 2.70 2.78 ^.58 3 . * 2.89 

(2&.07 

2.30 
(28.01) 

3.77 3.75 

OVBTBOX 

2.50 2 ^ 5 
(28.1a) (27.32) 

2.55 2.25 
(28.98) (28.59) 

3A7 
( ^ . 0 0 ) <V«..91) (i»8.57> (H6.52) («t-3.66) (H-5.92) (H-2.61) ( ¥ K 0 9 ) 

vn 

Total 6.00 6.19 9 > 3 7 0 S 6.62 8.21 8.80 7.87 
(100.0-}) (100.00) (100.00) (100.00) (100.00) (10 ' .0") (100.00) (100.00) 

MHWB.U—'—in m* iimi — " 

(Figures In paumtbeaes are the percentages t o t o t a l ) . 
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Am regard** the break-up of the family mmtmre into 

aarners and depandenta. It ma observed that at the overall 

l eval , the number of earners In the f tal ly increased *hile 

that of dependants decreased during the paries, The mnsber 

of earners in the far* f u l l y eteyed an Increasing trend o n y 

the alga groapt In hotto the yarns** The Wtoher of faidly vorfcere 

engaged In ftam vork alao inareaaed over the aiae groups. It I s , 

however, evident that the availability of family worfcere fbr 

f a » wortt was relatively higher in the lat ter year in a l l tbs 

else groups* 

The relative strength of the workers, inclusive of family 

taenbaj* and annual fans eervants, available for ffc» vork la 

pa&aent^d in fahle 5*6* For puipoees of standardisation, a l l 

the figure* mm given aa adtfLt sal* equivalents * 

Table 5.6 $ Far Fa» Availability of fmm I teHy feMfeere and 
Annual Fax* Servant* aft aaapla Faros Bxpreased aa 
Adult itela I quiralonts in 1 9 ^ 5 7 and 1970-71 

— ^ M j j y i^6»y i 
fi$3»Jja » f • w i n , iiw I M ^ I III i M I H wttt <mtmmmpmmmma*Ti*miwrmm«wm\*fmmm-&mMniumwimm'mmmm^ wmmmmKm u IMIIIIW IIIIIIIHI m i — » - a — M > 

CmUDB Adult ©ale equivalents of Adult male equivalent* of 
* V w j » myiiH|i>mija i .w»i«-ii»v-«MM^« I I M»-aiii • mm mm**mg<w<m> • m*"** .• n m w i i i m n i w MI m n n . i — I . « W . I I . U I 1 I I I . , W . I M - . -.mn.i.g.ii n ion I«MH 

sPamilyt Annual : Total t FaadlysAnraal t Total 
uorfeere farts woifcens f a » 

•ervante servant* 
»•«»-<«• I'lirm W I I I B I I — — — > — W » M W I . H . » » I I M . M « I I I I I I B » I » I I » I « I « . I ^ I I I ^ I M I I I I W I I M I « « I » ^ ^ — • . • m m i m , m^wii—mmm—«——•——••mi.i iwn » • • • m w n w w — H M » 

Small 2.13 0.0? 2.22 2*22 0.07 2.29 
(95.95) (*.05> (100.00) (96.9V) (3.06) ClOO.00) 

' ed i l* 2.27 0,23 2.^0 2.73 0.19 2.92 
(90.80) (9.20) (100.00) (93.M?; (6.51) (100.00) 

large 2.81 0A1 3.22 3.08 0.8? 3.93 
(87.27) (12.73) (100.005 (78.37) (21.63) (100.00) 

•W-W" «¥-• III, I MMWlWMWl^»lll«W»'«M*«MMtl»»IIMMMI'™w»l^^ IWI11 I - ^ W l — M K M M M f c — » ^ « » — ^ W 

OwrsOl 2 A l 0.25 2.66 2.69 ©.¥• 3.13 
(90.60) (9>0) (100.00) (85.9%) (1^.06) (100.00) 

a** Mm*m**iF'*i*ii*»mmim*m*'ll****mim>m — I ^ W W I ^ W M » » ^ I — W . — W — w i i i m <»i.»iiiMww'«w''wi»'*wi»M»«H>MM'iMwi«wa»WM'^WM^^ r u i i i i n — i M m m i l ' — « • * — 

(Figurae in p&rentheaee are the percentage* to the total). 
nnwi 1. 11 imtmt*imm^miim**m*m'^m'>wiii»^m*i**m~mm*^wit imi*i«m***'*mHm,iim-iii i<»^»M«»«i>MB«wMMw»MwwM«pi.«»i"iinwww'MTwî ^ 

1, One and a half adult ftessala and Wo children respectively, 
have been reckoned aa equivalent to one adult mala* 
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I t i s clear fin the table that thare mm a tendency fbr 

the Etrength of work ibrce available far fare mm to Increase 

vith the Increase in the slae of team in both the 7care. At thr 

see* tin* i t is evident that although the strength of workers, 

both of faacily ©eisbei* and annual f a n servants, showed a tendency 

to increase as f a » else increases, the proportion of fteily 

laefflbers contributing to fare work tended to decline over the siae 

groups* The Hguxes further repeal that the etrength of the 

worker* available for ffcw work was lel&tlyely higher in the latter 

year in al l the ai&e groups. 

In order to get a dear idea about the changes iitthe land* 

man relationships, Table 5.7 gives the are rage cultivated area per 

head of fauily aeiaber, ftaily f a » woxker ami total funs waiter in 

al l the siae groups in both the years. 

Sable 5*7 1 Average Cultivated Area Far Bead of Family Members 9 

Family workers and Total Workers in 1956-5^ and 
1970-71 (Hectares per head) 

site Groups Q^*- stgi Ogpape °*ff-

11 UE ge 11 m go 

cultivated area 09k$ 1,12 1.68 1*17 0.39 0.83 1.79 1.07 

Sir head of 
icily master 

Cultivated area 1,26 3.06 $.62 3.H8 1*16 2.51 $.11 3.12 
par head of 
adult sole equi 
Talent of fondly 
workers 

Cultivated awa 1*21 2,78 Kn 3.15 1.13 2.35 *.0i a-6® 
per bead of ad\at 
sale equivalent of 
total voi»«« _ 
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Although It lo obvious that availability of cultivated 

area per head of family voifeer as vei l 00 fas© woxfter increased 

with the inetaaae In the aloe of the fam, tbere has been a 

declins in the availability of cultivated area per head of 

f » i l y aseri?er and par fax* vort*r during the period* 

5,6 Investment on Fawa 1 

In order to eaamine the changes in patterns of flam 

investment in different sige group© during the period, the 

investaant in fined assets on the fat©*, per tens and par 

cultivated hectare, aw shonn ia Tafcles 5*8 and 5.9* respe­

ctively, fhe &a*d aaaots on fa»s include ito&a l i t e land, 

vallv fas* structures, inpleuonts, machinery and livestock. 

I t is evident tmm the figure* given in both the tables 

that the laves taient in fare aaeeta in the ya&r 1970-71 i* alssost 

five to eight tiiaes higher than that in the 3*ar lf5&~$?. This 

phenomenal increase in the quanta of imrasteent say ha attri­

buted partly to added capital fonation that flight have taken 

place through nev inveetsamta and partly to the rise in the 

prices of certain capital assets during the period. Xbe fciwer 

reason la true in case of the capital ass*te like wellsf ftira 

structuresf i&|0es*ntst machine 17, etc*, whereas the latter 

raasen is ©ore appropriate In case of the land* 4a noted 

e a s i e r , there has hem no inosease in the nim of the ten 

during the period. However, at the overall level, value of 

land has increased by a l i t t l e over eight t ime. As a Batter 

of fact, land is by and large, the costliest i&ecs, accounting 
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for marly 69 to 80 par cent of the total inyestoent 00 the 

f a n s , and the affect of change; in i t s price necessarily 

influences the aggregate capital inveatmnt on tte faros. If 

land Is left out of consideration, than the costly Meet-ite** 

cm the faxtts aa a whole arc vail and livestock in 1956-57 and 

well, fan structures, livestock and maehinary in 1970-71* The 

picture becoees ©ore clear when the value of fixed aaaata la 

considtred on par cultivated hectare basis. 

Among the stze-grpufce.tfae value of al l the capital 

assets showed a tendency to increase as tho fare alaa inereaaed 

in hoth the year* • However, looking to the figures given in 

Table 5.9, i t ia aean that the per cultivated hectare value of 

different capital assets ia relatively hi$t in the asall ai«e 

group and declined as the f&ro sis* laefeaaed* The very fact 

that the per cultivated hectare value of land ie higher in 

scalier sise-groups indicates that these farce poaaeaaed land 

with high ffertlle soi ls . SJallaiflLy, because of indiviaiMlity 

of capital aaaeta and smaller aiae of holding the per cultivated 

hectare value of different capital assets, other than land, ia 

relatively high In case of the scalier aias~ groups* 

5»7 Animal Draught Fewer « 

The main source of draught power, required for performing 

different fare operations, was baCLlock labour in both the years. 

The inforaation in respect of average nunber of fe&lock pairs 

owned by saaple fawa la given in Table 5#1G. 
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During the period of fourteen years there has been 

decrease in the average naber of bullock pnlre la e l l the 

sis® groups of fares, AB a result of this, there has been 

increase In the per bullock pair cultivated aw a, net sown 

area and gross cropped area during the period on ali the fares. 

£*8 Cropping Pattern t 

Factors like fertility of so i l , availability of irriga­

tion, resource endovaent of the f e n , decisionmaking ability 

of the cultivator wider the situations of changing psiee 

structure, relative prices of output of different crops, 

rainfall and other agro-econooic feetoxs together influence 

the cropping pattern on fares to a greater extent* Changes 

in any of these factor* have got a direct bearing on the 

cropping pattern. It i s evident ttxm the discussion attested 

so far, that SOBS of these factors vere subjected to change, 

although the degree of change varied considerably, while other 

factors remained unchanged during the period* The changes in 

cropping pattern, as a vhole, arc therefore, obvious. In viev 

of this the cropping patterns prevailing on fens in different 

aise-groups at Wo points of tls* are presented In Table 5.11. 

The break~qp of area mdar each crop into irrigated and 

unlrrlgated areas is shown in Appendix VIII and IX fer the 

years 1956-57 and 1970-71, respectively. Further the propor­

tion of area irrigated to total area under each crop and the 

percentage shares of area irrigated under each crop In the 

gross Irrigated area aso set out In Table 5#12. 
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Table 5.11 revenla that the share of foodgraln crop* In 

the grata cropped area, on the vhole, remain d nlaost unchanged 

at a l i t t l e onrer 87 per cent during the period. The pictuia 

va* quite different between the alee grappa* In ©aee of the 

snail and large alee groups the proportion of area under food 

grain crop* In the gross cropped area inereaaed free* 87,08 to 

87*95 per ©en* and fren 86.75 to 89*82 V** cent, respectively, 

the proportion of area wader foodgraln eiops to groee cropped 

area, however, declined free 88.61 per emit to 81*83 per cent 

in case of the teediu* else group* As noted eaiaier, the 

extension In area irrigated va* alnoet negligible on snail* r 

forms and therefore there ha* been no increase in the area 

under non-food and cash crops during the period* On the contrary! 

in order to seat the wed for food, there has been substitution 

of staple food crops for miscellaneous non-food crop* t particu­

larly fodder crop, to some extent in eaae of the email alne-

group, ^imilarljr, because of Increase In the prleea of food-

grains, extent of aeawred irrigation remaining the asase, there 

haa been substitution of foodgraln crops for fodder and other 

notvfood crops giovn under rainfed conditions on larger farms. 

In eaae of the Bedim sis*-group, however, due to assured 

irrigation resource endowment, substitution ^t cash crops like 

sugarcane and cotton for foodgraln crops haa tahen plaee. 

Looking to the area shares of individual crops i t la 

seen that Jowar is the aost important crop grc*ra in rahi season. 

At the overall level, the area under jovar increased from k>2 to 



Table 5.12 : I roportion o f Area Irrigated in Total Area Under Various Crops on Sample Faros i n 
1956-2? and 1970-71 (percentages 

Crop xfi&W 
sisr cize 

% H e ftPr Overall 
Larjge 

Iff*?* 
igg droop* 

i S m a l l t Medina Larjge 
Ore ra i l 

Jowar 

Bajra 

wheat 

G: 

Otter cereals 
and pUlaea 
Total cereals 
and ptilses 
Fruits and 
vegetables 

sugarcane 

Groundnut 

Cotton 

Otter crops 

"total 

3V.86 
(V6.92) 

3.75 v 
(3 .70) 
69.23 

(11.12) 
lV.29 
(1.23) 

21.61 
(62.97) 
100.00 
(13.58) 
100.00 

(6.37) 

75.00 
(3.70) 
$+.62 

(13.58) 

1V.55 
(37.50) 

3-0? 
(1.56) 
7 8 0 3 , 

(19.53> 

6^25) 
9.W 

(3.90) 
I V 4 5 

(68.7V) 
100.00 

(7.03) 
100.00 

(7.0V) 

62.50 
(7.81) 
29.27 
(9.38) 

1V.75 
(37.97) 

1.V2 
(2.96) 
W . W 

(10.13) 

8 * 
S3?) 
10.83 

(60.3V) 
100.00 

(7.17) 
100.00 

(9 .28; 

21.95 
(3.80) 
Vl .W 

(19.V1) 

16.76 
(39.V6) 

1.61 
(2.73) 

( 
>.38x 

:.93) 
25.00 
(C.76) 

11.56 
(63.28) 
100.00 

(8.16^ 
100.00 

(8.16) 

8£> 
Vo.00 

(15.6V; 
29.89 

(100.00) 
1 8 . 2 1 

(100.00) 
15.56 

(100.00) 
17.86 

(100.00) 

29.85 
(V1.67) 
12.63 

(12.50) 
65.00 

( 1 3 . ^ ^ 
28.57 
(2.08) 

(3l?0) (Vl?7 
25.63 

(73.96) 
77.78 
(7.29) 

100.00 
(6.25) 
60.00 
(3.12) 
71.V3 
(5.21) 
36.36 
(V.17) 
30^8 

30.33 
Q8.VV) 
23.68 

(11.73) 
37.50 

(11.V0) 
50.00 
(1.30^ 
16*22 
(1.95) 

•St82) 
Cftfc k k 
^ r . ' f "I1 

(5.53^ 
100.00 
,17.27) 
10.18 
(1.30) 
68.00 
(5.5V) 
80.95 
(6.5V) 
T&3J 

25.33 
(V8.07) 
13.16 x 

(10.21) 
60.00 

(12.25) 
22.22 
(1 .36) 
17.28 
(3 .17) 
2V.0V 

(75.06) 
81.82 
(2.0V) 

100.00 
(13.38) 
2V.00 
(1 .36) 
86.11 
(7.03) 
20.00 
(1 .13) 

(100.00) (20^.00) 
28.77~" 

(100.00) 

27.15 v 
(V3.77) 
15.7V 

(11.03) 
68.00 

(12.10) 
28.97% 
(1.V2) 
17.02 
(2.85) 
26.28 

(71.17) 
85.71 
(V.27) 

100.00 
(13.88) 
23.53 
(1.V2) 
78.26 
(6.V1) 
V7.06 
(2.85) 
32.26 

(100.00) 

s 

(Xigures i n parentheses indicate the percentage s tares 
gross irrigated area>. 

o f irrigated area nadsr aadb crop in the 
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52 per cent of the gross cropped area during tb* period. There 

has also teen an increase In the percentage area share of 

another rabi crop i . e . , wheat Aran 3,89 to 5*7**- p** cent during 

the period* The increase in area under Jowar and vheat has 

been possible partly because of substitution of jowar and vheat 

for p » and other siseellaaeotts no n~ food crops grown In rabi 

season, partly due to reduction in the area under bajra which 

was Kept fallow in kharif season end cultivated in rabi reason, 

end partly, due to dotfcle cropping, wherein cultivation of wheat 

after cotton was possible to seme extent* 

The other important foodgrain crop enterprise is bajra, 

which occupied jo per etnt of the gross cropped awa in 195&97 

at the overall level. Tbs crop, however, suffered due to downy 

mildew and ergot disease in subsequent yeare* Its share in 

gross cropped area was reduced to 22.62 per mm% during the 

period, sisi lar set back has been observed in ease of pulse 

crops. 

Sugarcane, cotton, groundnut and fruits and vegetables 

are the important cash crops grown on the sesiple fans*. At the 

overall level, the proportion of sjea under these crops in the 

gross cropped area increased fro© 6 to nearly U per cent during 

the peslod, Tim increase in area under cash crop* has been wore 

apparent in ease of sugarcane as the proportion of area under 

this crop alom increased by 3 P®? cent. 

Between the slgs~gr0upe, the Increase in area under 

fruits and vegetables, sugarcane and groundnut has been 
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relatively high In ease of the radium siae group* 

?abl* 5*12 presents a clear picture vltfa regard to 

allocation of available irrigation reaouwe to different crops 

grown on the fares. Different crops were grown under irrigated 

as well as rainfed conditions. The proportions of area irrigated 

in the total area under individual crops, however, varied consi­

derably tvm crop to crop In both the year& and between the 

slge-groins, i t say be noted that the type of irrigation 

provided for the crops Ills* Jovar, bajra* grs&, other cereals 

and pulses and other aiscellamo*! crops like ladder was sorely 

protective* These crops were irrigated during period of 

protracted drought. This irrigation, however, not only protected 

the crops hut also, as could he seen In nasi chapter, helped in 

increasing the output of crops* 

I roc the percentage shares of area irrigated of individual 

crops in the gross irrigated area, i t is rtvedLoA that nearly 79 

per cent of the gross irrigated area was imd^r foodgrain crops 

end other miscellaneous crops in the year 19%-57 • This propor­

tion decreased to ?h per cent during the period under considers-

tion, indicating thereby a larger proportion of gross irrigated 

area devoted to essh crops in the latter je&r. I t i s also 

evident ftoe the tahle that the shifts In allocation of irriga­

tion among the crops are sore procsinant in large $ige~groups, 

5*9 Intensity of Cropping s 

The creation of irrigation f a c i l i t y cm fki&s provided 

opportunities for etfltlpie cropping. However, because of lis&ted 
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and scanty irrigation supply, there has teen a limitation on 

the extent of doifcle cropping* The details of Intensity of 

cropping prevailing on the saasple fanes in the yeaxe 1956-57 

and 1970-71 hove already bean presented in teHHet J#V» 

The intensity of cropping on the whole, Increased free 

107*16 per cent to 112*53 P*r e®»t during t te pexlod* Between 

the size groups there has teen reraaifcahle incre0.se in the 

intensity of cropping in *ws&2*r sixe-groups* The intensity 

of cropping, vhich was arctmd 107 per cent In case of the snail 

and mdiufi sia» groups in 195&-57 increased to 12S per cent 

and 118 per cent, respectively In 1970-71* In case of the 

large a is* group, the intensity of cropping remained alrost 

unchanged during the period. 

http://incre0.se


 
 
 
 
 
 
 
 

 



CHANGES IN RESOURCE USE STRUCTURE COSTS AND 
RETURNS ON FARMS 



Chapter 6 
* » • • • • • • ii i ' • • 

CHAH0S6 IN If&OtRCB W& SEUJCTUSB, COSTS A8D 

wmim OR FARHJ 

Tbcro hare been sufficient indications to show that tbe 

nature of Indian agriculture la undergoing a change in tbe recent 

years. By implication, changing agtte«&ture seans that at tbe 

micro level a faro la subjected to changes in resource us* 

stricture over a period of tiae In response to technical advance­

ments, price Changes t and agricultural infrastructure develop-

cent in the region* Tbe costs and returns of tbe fare business 

and individual crop enterprises are alao influenced largely 

depending upon tbe degree of change taking place in tbe resource 

use structure at the turn level. The purpose of thJ* chapter i s , 

therefore, to analyse and better understand the, cbanp* in 

resource we structure, costs and returns on fares in tbe region 

over a period of tia*. Moreover tbe framevoife for analysing 

changes in costs and returns at fan level, resulting free 

structural changes in resource use, must he delineated before 

one can examine changes in resource productivities and allocation 

efficiency In agriculture. Accordingly, an attaint has been made 

in this chapter to analyse in some detail the changes in resource 

use structure, costs and returns both for tnrt business as a 

vbole as well as for individual crop enterprises on tbe selected 

faros* in each of tbe three sample categories. It may be remember 

ed here that as mentioned In Chapter 3 tbe coets saad returns of 

tbe base year ( i . e . , 1956-57 ) bate been Inflated to those of 

the year 1970-71 in order to overcome tbe effects of price 

changes and to draw meaningful comparison* 
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6,1 Changes in resource Use Structure % 
w r w tin HBHIMI n i w I Wi H n i •» m i I — M H I ' I H I M M H — » • » I M » I " H » H » H I - I I I H I m n > I I I In im IM»li' 

The changes in profitability of t&m \8Mixma& can be 

deduced frees the changing relationship between the costs 

Incurred In running the husin&ss and the returns accruing from 

i t . In regard to change In costs, prices rrusdning unchanged, 

these mostly stem from chants in the type of resources employed, 

t t e resource-mix and tfee extent of their e^ployn^ift* The 

primary focus of this section is,therefore* en structural 

changes in resource we for the crop production business as a 

whole and for individual crop enterprises as well, 

6.1#1 (tames in Besource Ehe Structure f&r t te Total Crop 

Production Buainecp : 

As mentioned taxSLl*r9 the ffcrme in t& mgim were 

subjected to the influences of technological advancement and 

other external factors, AS a resiflt, then had been changes 

in the cropping pattern and method of cultivation of different 

crops. this might have led to changes in the resource me 

structure depending upon the extent of transformation at the 

flam level* These change* can be readily visualised by 

comparing the type of resource-mix employed on the sample f&rms 

a t the two points of t ine. Accordingly, the utilization of 

different resources has been presented in Table 6,1 on per f an 

and per cropped hectare basis for the years 19%-57 and 1970*71 

for a l l the three Bicc-dassee of the sample? fansae. 

The figures given In Table 6.1 reveal that there have 

been structural adjustments in the pattern of resource use on 
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the f*w*. At the overall level, the per cropped hectare use 

of tu&an labour has increased by over 30 per cent (!.«•, fron 

V5*70 to 59,55 man-day* ) during the period. 2hc reason for 

more hwan labour use in the latter period vs3 the change in 

cropping pattern associated with intensive cultivation practices 

adopted on tte savple ferns. In fact, transforming agriculture 

should have caused the substitution of capital for labour. 

Eovever, the type of transformation that has taSsen plaoe at the 

f a n level exhibited oore or less the loir stages of economic 

development characterised with large supply of labour at lour 

price. Aa discussed in Chapter 5* i t is also true that because 

of limited scope for off-fara employment the work force on the 

faros has Increased during the period* The cumulative effect of 

a l l these factors was seen in increased use of hunan labour on 

the sample fans . 

The per cropped hectare use of bullock labour, however, 

has decreased during the period, At the overall level, tte per 

cropped hectare use of bmiock labour decreased from 19.10 to 

13*93 palrwdays ( i . e M by 2? per cent) mainly because of the 

energisation of irrigation veils with o i l engines and electric 

motors. The energisation of Irrigation veils gsust have released 

seme bullock labour required for lifting water free veils causing 

thereby substitution of puop-set* for bullock labour to sons 

extent. 

As for the use of fans yard manure and fertiliser 

resources, i t i s seen that, at the overall level, the use of 
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fare yard manure has dearaaaed almost toy 3k per cent from 2*39 

cart-loadc per cropped hectare and that of fertiliser ha* 

Increased by twenty-one time© during the peilod^ (The flan yard 

manure, nov~a-daya, haa become a aoaroe c«B*r*odity and its supply 

is inelastic, and therefore, farms have to depend taorc on fan 

produced fare yard nanuxe and purchased fertilisers for obtain­

ing better crop yields. The increased use of fertiliser resource 

not only Indicates substitution of organic taarture by inorganic 

plant nutrients but also the response of the ffcunss to new fan 

technology during the latter period. 

Ae between the fares in different s i^-classes , the per 

fan use of different resources, generally speaking, increased 

with the increase in fans sise during both the period. When 

compared on per cropped hectare basis, i t was observed that 

excepting for fertiliser sesource, the use of oil other 

resources decreased as the fara size increased* The per cropped 

hectare consumption of fertiliser vas relatively higher on the 

fares in the taediitt siae-das© as compared to the other two 

size-classes. It i s also true that the structural changes in 

the use of resources in the individual siscclasses were of the 

type observed at the overall level. However, the extent of 

change in the use of individual resources varied considerably 

between the fan* in different sise classes, Uxsreas, the per 

cropped hectare use of human labour increased by 28*93 per cent 

and 20*29 per cent and that of bullock labour decreased by 

20*$t per cent and 36.0** per cent on the ftess in the small and 
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large sis©-classes respectively, the me of these respective 

resources Increased and decreased by U$91$ P6* omt and 9*63 

per cent on the flaws in the medlna si*e~claiss during the 

period, This shove that the fame in the mdium eiae-dase 

haw tended to become nose lehour intensive m compared to 

the forms in the other two sise-classes. 

Table 6,2 gives a further idea of the structural adjust-

ments in the resource me on the farms, in that I t deplete the 

proportions of owned or farm produced and hired or purchased 

resources employed on the fares during both the time periods* 

In both the ttee peiiods fasily labour vw supplei^nted vlth 

hired labour whenever necessary and there vm w r y l i t t l e change 

In the pattern of employment of family and hired labour at the 

overall level* The proportion of family txmm labour decreased 

by only 2 per cent fro© 71 p*r oent while that of owned bullock 

labour remained almost the same at $fe per &m% during the period. 

There has, however, been a major shift in the use of team yard 

manure. Because of high coat aid nonavailability of manure, 

the fauns had to depend solely on f a » produced manure for i t s 

requirement during the la t t e r period* 

It U further observed that during both the time periodsf 

the large farms tended to produce vith a h i t te r proportion of 

hired human labour and lower proportions of hired btCLlock labour 

and purchased f a n yard manure than did the ara l l farms. The 

decreasing proportions of owned bujsan labour on larger sited 

fans during both the time periods indicate general preponderance 



Table 6.2 i Proportions of Owned o r f a r e Produced and Hired o r Purchased Inputs in Tota l 
inputs Heed on sanpK- Fares l a 1956-57 and 1970-71 

(Percentages 

I.esouroe Owned/Hired 
o r purchased 

1956-57 

t a s a U 1 Madlm 1 Large s 
- Overal l - 1970-71 

Overal l 
t ' ' o a l l t maim t Large 

Quean 
labour 

Bullock 
l abour 

Seed 

Guned 
Kired 
i 'o tal 

oirncd 
El scd 
Scfcal 

cured 
Furcbaaed 
l o t a l 

7V.71 
25.29 

100.00 

92.V6 
7.5V 

100.00 

90.61 
9.39 

100.00 

81.8V 
18.16 

100.00 

97.3V 
2.66 

100.00 

87.37 
12.63 

100.00 

63.V3 
36.57 

100.00 

93.VO 
6.60 

1OC.00 

86.53 
13.V7 

100.00 

70.92 
29.08 

100.00 

9V.29 
5.71 

100.00 

85.5s 
iv.Vs 

103 . 0-") 

90.8? 
9.13 

103 . C-

37.53 01.07 
12.V7 13.93 

100.00 lO-'.CO 

76.57 
23.V3 

100.00 

91*83 
8.17 

IOC. 00 

72.32 
27.68 

100.00 

65.V8 
3V.52 

100.00 

98.25 
1.75 

10D.0O 

72.93 
27.07 

100.00 

9V.76 
5.2V 

100.00 

78.53 76.90 
21.V7 23.10 

100.00 100.00 

u» 
OK 

Fare yard 
E amine 

i-tae. produced 65.V1 53.8V 90.V0 
Purchased 3V.59 Vl.16 9.6O 
Sotal 100.00 100.00 100.00 

75.73 10 . 0 ; 
2V.27 

100.00 103.0 

99.32 100.00 100.00 
0.68 

100.00 100.00 100.00 



137 

of hired labour use in preference to use of tally labour. At 

the sas* ttae, i t ia also true that the Increased <teoand Jbr 

human labour in the latter period has been largely m% with 

through increased use of faaily labour* 

6.1*2 Chances in the Resource Use Stouetuae tor Individual 

Crop ^ntexprisea : 
— « • • • ii Mint ••m n inilimimniii mi «m LIMIH iininiiinnmnMiai 

Tables 6*3 and 6 > further demonstrate bow the atruetural 

adjustments in resource use took place on tte sasple turn during 

tte period in producing irrigated and unimg&ted crops, respe­

ctively. Aa seen free Table 6.3, the toman labour required to 

produce a hectare of Irrigated jovar, sugarcane, unirrigated 

wheat and mirrlge&ed gran baa declined substantially ( by about 

10 to 30 per cent } during tte period, while for irrigated cotton, 

unirrigated jowar, tsiizrigated bajra and uninlga&sd groundnut 

baa increased by about V to 32 per cent. In case of irrigated 

wheat, tte use of human labour per hectare ba# regained ©ore or 

leaa tte aane during tte period. 

Aa for bullock labour, i t ia seen that tte per hectare 

use of tibia resource has declined substantially for al l tte 

crop enterprises. The decline in tte use of bullock labour is 

observed to be relatively nor* in case of tte irrigated crop 

enterprises. Tte bullock labour required to produce a hectare 

of Jowar, wheat, sugarcane and ootton grown under irrigated 

conditio!* has declined by about 30 to $9 per cent during tte 

period. On tte oontrary, tte per hectare mm of bullock labour 

has declined by about 1 to 10 ̂ T cent for a l l tte rainlbd 
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Table 6.3 J Per Hectare Utilisation of Different Faro Desourees 
for the Crop tntcrpriaea Produced liader Irrigated 
Condition on Sample Faroe in 1956~57 and 1970-71 

Crop Ifear J Hucjan i Bullock t Seed s Faro i FertI l l -
Labour Labour lard uer 
(Man- >Pair- (krO 1 anure 
days) days) (cast-loads ) (kg) 

Jovar 1956-57 77.02 31.96 l i . 3 1 2.56 « B 

1970-71 62.35 17.15 10.09 2.61 2.V6 
(-19.05) (-!•£.3V v-3.73v (1.95; 

Bajra 1956-57 - - - - mm 

1970-71 ^3.55 15.81 6,03 2.31 K76 

Hybrid 
Bajra 

1956-57 

1970-71 52.18 15.15 ^.98 I.67 30.95 

wheat 1956-57 93.05 W7.18 65.33 2.99 -

1970-71 93.65 25.79 58.92 3.07 28.02 
(0.6V) (-V5.3V) (-9.S1) (2.68) 

.ugarcane-
planted 

1956-57 

1970-71 

275.83 

195.98 

W3.78 

17.81 5.00 

28.96 

12.««7 

173.01 

386.32 
(-26.95) (-59.32 > a^.62 (-56.9*0 (123.295 

Cotton 1956-57 118.V7 30.75 3.61 7.05 10.71 
1970-71 156.39 21.56 8.05 5.82 59.W 

< 32.1*3 > (-29.89 '-6.;(V< (-17 M) (»>55.18) 

(Figures in parentheses Indicate percentage vnrlatlon during the 
period). 

• Seed input in case of sugarcane is measured in tomes. 
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crops excepting vb»at In whose case the decline was as hi#i 

aa 56 par cent. The reason for tibia substantial decline in the 

use of bUllock labour in producing irrigated eitsps may be found 

in the substitution of pttsp-aets for bullock labour wad for 

irrigation purpose. 

with regard to aaed rate, i t la aaan that the aame has 

declined during the period by about 3 to 10 par cent ftwr oropa 

such aa Jowar, wheat and ootton gram under irrigated conditions 

and gran and groundnut grown under ralnffed conditions. In 

contrast, there has been a tendency to use & higher aead rate 

for the rainftd crape such aa Jowar, bajra and wheat in order to 

ensure against the uncertainty of rainfall. 

The use of fans yard manure has bean observed to be 

relatively more in case of cash crops aueh as sugarcane, ootton 

and groundnut during both the periods, Hovercr, because of 

limitations on the supply of fane yard manure, i t s use in 

producing these oropa has declined substantially (by about 17 

to 57 par cent ) during the period. In case of the other crop 

enterprises vbere the use of fare yard manure was already at a 

loner lavel, there has been no eflfeet of limited supply of this 

resource. 

As for the fertiliser resource, i t i s soon that its use 

vaa selective during both the periods. In the year 1956-57* the 

use of fertiliser resource was restricted to ct&y high pay of 

crops such as sugarcane and cotton. During the latter period, 

as the fertiliser technology became known, there has been an 
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Table 6 A i Iter Hectare Ut i l i za t ion of Different Fans Resources 
for the Crop i n t e r p r l s e s produced Under Un i r r i g a t e d 
Condition* on Emple Faros i n 1950-57 and 1970-71 

Crop Sear : Huoan 
Labour 

(Men-days 

tBullock t Seed 
Labour 

' (Pair-days)(kg) 

t larn t 
Yard 
lianure 

(uart-loac 

1.18 

i F e r t i l i ­
ser 

la) (kg) 

Jovar 1956-57 2V.76 11.38 7.66 

t larn t 
Yard 
lianure 

(uart-loac 

1.18 •» 

1970-71 28,50 11.32 9.05 1.65 -

< 15.11) (-0.53) (38.59 (39.83) 

Eajra 1956-57 31.02 11.27 7.66 1.16 «• 

1270-71 32.16 10,26 8#*K? 1.6V • 

(3.7V) (-0.96; (9.92 (Vl. 38) 

i. heat 1956-57 3V.17 2V.3V V3.5V 0.98 -

1970-71 26.13 11.17 JB.V2 2.13 _ 

(-29.65) (-56.11) (7.99"' (117,35) 

Gram 1956-57 26.9V 11.20 53.^5 1.71 « 

1970-71 2V.30 10.95 V8.Q3 1.1V MM 

(-9.80) (-2.23) (-10.V0, ' (-33.33) 

Groundnut 1956-57 51.39 17.81 7V.79 5.V6 • 

1970-71 67.36 16.V2 73.18 3.75 5.87 
(31.08) (-7.80) (-2.15 (-11.32) 

( figures in parentheses indicate percentage variation daring 
the period ). 
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increasing tenancy to apply ^fertilise*© to ©tor wops* 

However, aven in the year 1970*71 the we of Jtertilisers was 

restricted only to those crop enterprises produced wider 

Irrigated conditions. The use of fertiliser* was totally 

absent In case of a l l the rainfted caasps excepting groundnut. 

The main reason fbr not using fertiliseze tot producing rainfted 

crops is obviously the scanty m& irregular rainfall laceived 

in the region, Looking to the quanta of fertilizer® used for 

producing a hectare of different crop enterprise s i t la seen 

that there existed a great variabili ty in allocating fert i l iser 

resource among difftrent crops. The allocation of ftrtiliser 

resource asmg different crops aeeiss to have been governed nore 

by productivity and output price expectations rather than any 

other considsrations* 

I t i s further observed that excepting for saod resource, 

the per hectare use of a l l other resources m& sxlatively 

higher for the crop enterprises produced under irrigated condi­

tions than that for rainfted crop enterpriser Outing both the 

time periods* 

6,2 Changes in Costs Structure on the Sattplc Iai*s : 
——— •• , : lT r rr— 11 n--r -ri -T 1 in - nn i n mil i i 111 • inn m i in nT n in I I I I J U M 

The structural adjustments In the use of resources bring 

about changes in the total oo&t structure to the extant to which 

these adjustments take place at the faro level* The quantwa and 

proportions of out-of-pocket expenses and ispi&ed ccasts in the 

total cost structure either increase or decrease depending upon 

changes in the use of different resources and 8institution of ow 
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fore of resource for another. The proportion of cash expendi­

ture In the total cost of production of different crop enter­

prises also increases as , in the process of transfoxmation, 

Ikms depend » r e on purchased resources and less on owned or 

fares produced resources, 

I foe the ear l ier discussion* i t is evident that during 

the period under reference there* have been structural adjustments 

in the use of resources for the f&xo business m a whole as veil 

m in producing individual crop enterpriser I t ±sf therefore, 

proposed to examine in detail the econooic inpact of these 

structural adjustments on the cost structure of the fkms, 

6.2*1 Changes in Costs structure of Total Crop F induction 
*mm'\m-llt*'*m*mmm-*m&l**K*ml«vimilim'\*<mr^atmmmtmims+*~m*>m*^^mim**ll ,«• I !• ' • • W W — — — M H W W " * l l I BID1 W'l'l I'""' 'llWfw—<"'••! Ml m i l I—<l 

— > a»«3BB»WI l W W I 

Table 6*5 presents per f a » and per c r t^ed hectare 

cost of cultivation at different cost levels ( i . c M Cost A19 

Cost A2, Cost B and Cost C whose description is given In 

Appendix 17} together for a l l the crop enterprises grown on 

the sample farms in the Tears 1956-57 and 1970-71, %*& tal&e 

also indices the per few and per cropped teet&re actual cash 

expenditure incurred in producing crops (i.*-*t iaoneti«ation of 

inputs } on titie fassss during both the periods* 

A close examination of these figures mvenls the 

economic inpaet of the structural adjustments of resouroe use 

on the cost structure of the s maple farms. At the ore m i l 

level , the total cost of cultivation per t*m (i«c* t Cost C) 



Table 6.5 * Per far® and Per Cropped Hectare Gost of Cultivation of Crop& m tanpie Fairos in 
19>6"57 and 1970-71 (E*$©«a) 

owt . i»-S7 , 1970-71 .s^Sr 

at orer-
... , _ _ _ „ . ,. . „ _ _ _ _ a l l l e y e l 

Cost A1 Per faxta 970,23 18^3.58 3301>9 2022.57 1003.10 2660.20 »*Q03.23 2555.68 26.36 
Per cropped 353.02 262.61 216.77 2*5-75 &BJ* 3^7.73 26LJh 293.**2 19.*t0 
hectare (53.303 (1*9.59. (56.57^ (53.71) (»*7.17) <5U«) (56.7*»0 (53.25> 

Cost A2 Per farm 939.H0 1929.H8 3519.92 2129.02 - . . . . 
Per er©K*d 365.09 25%.85 231.11 ' 258.68 - -
hectare ( ^ . 3 5 ) (51.90) <Go.3l) (5&.0O - -

Cost B Per fara 1.1*90.8$ 3066.95 ^ 2 6 . 0 0 J139.13 162?.19 *2**7.1* 585^.52 3909.79 2»*.55 
Per cropped 550.13 ^36.89 323.** 3SL.t2 516.57 555.1ft 381.90 M»8.89 17.69 
bec t a* <82.90) <82.50 (8W1O) (83.36) (76.52) (CW»2: (82.9B) CO..**) 5r 

CostG Per f i a t 1820A1 3717.29 5536.31 3765.85 212C.36 53.6.30 7055.05 *«799.**1 2 7 M 
Per crapped 671.?^ 529.53 383.2** »«-57.57 675.03 601.07 **60.21 551.03 20.^-3 
hectare {i00.(fe) (100.0:) (100.00) (100.00) UOr.OQ) ( r » . . » ) (103.00) (100.00) 

fconetl- per fans 303.68 6^8.77 1312.W3 7^7.99 3**2.3fc 1230.73 1889.56 115^.21 5*.31 
o f t l ^ t t t S e r c r W ^ 112.06 92.^2 86.17 90,89 108.68 260.OS 123.26 132.52 M-5.80 

boetr.se ( 1 6 # 6 8 ) . jy . i^} (22.1*8) (19.86) (16.10) (23.5 0 (26.78) (2*f.05) 
^"•"-*»«M««^.^W'^»»*»Wfc .^»M»W»^WMW«Mll» i l l tJ l i lWWIM«lW»- l |W™M^01^^WMM^MW—•W.^J^. -M' .^MI . I iM. ' t l i '• Mil — I I H . I I H M W 1 — . • nil II Jl l i l i H ^ W — » M . * . ^ i » . W . — W » ^ — — l ^ » W — * — • • • • • I - — H U m HI—Mull • I HUJI m u l l I l l i m W W > — — • * — " I I W ^ M — ° — i ^ 

(Figures i s parentheses are percentages to Cost 9 C per cropped hectare ,. 

http://boetr.se
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Increased free* Rs. 3765.85 to Rs* ^799>1, nhich la a l i t t l e 

over 27 per cent, during the period. On per cropped hectare 

basis this increase was 20>3 per cent fwss I.&• **57#57. The 

cost of cultivation at Coat Mf and Cost B levels Increased by 

26,36 and 2^.55 p&T cent on per flam basis and by 19.W0 and 

17.69 par cent on per cropped hectare basl£, respectively. Tha 

increase In east of cultivation at Cost B l#vc2 tms thus 

relatively lesser than that of Coat A1 and Cost G, The tendency 

of Coat A1 and Coat C to increase at a ftuster rata than Cost B 

indicates the fact that during the period under reference 

variable costs bypassed the rate of growth of fixed coats, 

Looking to the proportions of Coat M and Coat B in the total 

cost* i t la further observed that the proportion of Coat A1 in 

the total cost remained sere or less the aane around 53.50 

per cent, whereas that of Coat B declined fxra 83.36 par cent 

to 81.^6 per cent. The proportion of cash expenditure in the 

total cost has9 however, increased from 19.86 per cent to 

2**.05 per cent. The par cropped hectare cash expenditure has 

increased substantially by about V6 per cent during the period. 

AS for the individual elae classes, the data reveal that 

par fluv as well aa per cropped hectare cost of cultivation at 

different coat levels baa Increased In e l l the eiee-classea of 

fans during the period. Fro© the intra-ffem coop&xlson i t is 

observed that the per fan coat of cultivation of crops 

Increased with the inereaae In fare siae in bot& the years» The 

ooBpaxieon of coat of cultivation of crops mi j&x cropped 

hectare basis,however, givea a different picture, In that In the 
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year 1956-57 the par cropped hectare cost of cultivation of 

crops at different coat levels declined continuously a* the 

fans else increased, Indicating thereby certain econosdas of 

scale. In the year 197&-71 v hovawr, the por cropped hectare 

cost of cultivation of crops ineraaaad froo small to medium 

alee glasses and again declined for the large ui^ class where 

these costs were s t i l l lesser than those of stall s lse-dass . 

The cost of cultivation of crops seems to hem Increased rela­

tively at a tartar rate in the mediae sire-class as compared to 

the other two siae-daeses, o0 f^T te pgr j ^ ^jxd per eropped 

hectare cash expenditure on crop production arc concerned, the 

trends were of the sisdlar order as observed for the cost of 

cultivation. Hovever, the proportions of cash expenditure in 

the total cost increased with the increase in fan size during 

both the periods. 

In order to get a Clear Idea about the changes in item-

vise cost of cultivation, the break-up of totel oost of culti­

vation is given in Appendix X and Appendix XI on per far© and 

per cropped hectare basis, respectively. The proportions of 

individual items of cost in the totel cost are, however, sat 

out in Table 6*6. 

It can be scan from Appendix X that at the overall level, 

the par faro cost on account of al l the item of cost excepting 

farm yard manure was higher in the jaar 19?0~?1 as compared to 

that of 1956-57. By and large, this vas trm for the Individual 

siae-dafisee also* It i s , however, interesting to note that in 
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capi ta l and in te res t on fixed capi tal in the to ta l cost bare 

reoalnsd ©ore or laaa sane during the peaAod* --s for the 

individual Btm classes, the proportions of individual i t e m 

of cost in the total cost varied in the manner similar to that 

observed a t the overall level* The in t ra-sUc-cla^s easparlaon, 

however, did not show any specific trends witto regard to the 

proportions of Individual items of coat In the to ta l cost during 

both the periods* 

6*2*2 Changes in Coat structure of Individual Crop Enterprises : 

The discussion i n the preceding paragraphs has sade i t 

c lear that during the period under reference there have been 

changes in the coat structure of the crop production business 

of the sanple fame conuemurate with the s t ructura l adjustments 

in the use of f a » resources« I t wil l be of $ o » in te res t to 

understand what crop enterprises i n par t icular did contribute 

to these changes during the period. The per hectare costs of 

cult ivation of different crop enterprises gxo%m under i rr igated 

and r&infted conditions are given i n Tables 6.7 and 6*8, respe­

ct ively for both the yeai^* 

The data presented In Tables 6*7 and 6.8 reveal that 

excepting the jovar crop grown under i r r igated conditions 9 the 

per hectare cost of cultivation of a l l the crops has increased 

during the period. The per hectare cost of cult ivation of these 

crops increased by 10*51 to 108,2? per cent during ths period* 

the lowest and the highest being, respectively, S&T groundnut 

crop grotm rader rainfed conditions and cotton crop grown tinder 
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Table 6.7 * P t r Hectare Cost of Cultivation of Different Crop 
-nterprlBea Produced t&s&r Irr igated Condition* cm 
SaapXa Fawa in 1956-97 and 1970-71 

(BtiptM) 

Crop 

Jovar 

Bajra 

Ejfcrid 
Bajm 

beat 

l w w . * ^ ; . < mUM-WP,—m i l l 

Year iCoat AtiCo*t A2tCost B i Cost CtHonetl-J* change 
satlon In eo»t c 
ef Jw*»# the 

Inputs period 

p 3. anted 

Cotton 

1956-57 

1970-71 

1956-57 
1970-71 

1956-57 
1970-71 

1956-57 

1970-71 

1956-57 

1970-71 

1956-57 

1970-71 

30V.S1 

(kk 

10,13 M7®.85 5^7.7^ l»«6.pl 
02) (53,58) (80.15) (100,00) (2k>3) 

M*8.66 553.59 7.8.89 
2 * $ 

l*?90) 

8,66 ?: 
(81.05) (105.00) (2.V.2J0 

86.27^ (100.00) (19.77) 

2B8*26 
(53.30) 

(^.00) ( 
M .̂33L 

(5*. 92) 

1666.72 
(65.09) 

ZL85.83 
(68.39) 

231.0»* 

562 Ml 
(51.93) 

&B 
82,10) 

525.60 

665.63 
80.22 

2103*57 
82,165 

5»K).85 168.63 
(100.00) (31.M) 

673A7 151.58 
(100,00)(22.513 
828,97 203.03 

(2hM (100,00) h9) 

2560.W6 998.6V 
(100,00) (39.00) 

&# W&fffi ) 

79.23) 
758.05 
69.99) 

520,06 357.02 
(100.00) (2V.W2) 
1083.11 3 ^ . 7 1 
(100.00) (31.83) 

-7.39 

23.09 

2>*f*»82 

108.27 

( iiguras la pareBtbeees are t t e percentages to Cost C ), 
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Table 6,3 t ¥QT Hectare Cost of Cultivation of Different Crop 
enterprises Produced Under tfcimg&tcd Conditions 
on waopl^ Farms i a I95&.57 m& 1970-71 

Crop Year iCost AtiCost A2* Cost Bi Cost CiMoroti-:^ change 
nation ta cost 
of C dor-

Inputs ing the 
period 

Jews* 1$$&»9? 

1970*71 

Bajlra 1956-57 

197©-?! 

heat 1956-57 

1970-71 

C-raia I f 96*5? 

1970-71 

Gxound- 1956-9? 
nut 

1970-71 

IW.afc 225*91 211.67 252.78 97.93 
th2M) 0*9.81) (83.7^^ £100,00) (22,92) 
1M.28 

<*H.73 > 
286,2? 338*59 26.95 

C8k«ftP< (100.00) C7.96) 

130#53 136.65 237.^3 ^ 7 ^ 3 **8.37 
<W»§) <*«7»59) (82,69 (100.30) (16,85) 

(39.82) 
275.00 329.57 35.35 

C83.Mf (100.00) (10.73> 

251.50 289.62 Vl2.»»® U91.V5 89.58 
(51*18) (58.935 (83.93' (100.00) (18.22) 
270.26 

(H6.99) 

133»» l«j:9. 
(*K3.93* (^5.93 
179.23 

(W5.7»-) 

(60.30) 

*taM 551.67v 83.08 
(85.1V (100.00) (15.06) 
255.07 325.78 31.37 

(78.30 (100.00) (9.63? 
359.86 m « e s 35.23 

(91.83^ (100.00) (8.99) 
5^.0.91 63tA3 1^.38 

(88.03) (100.00) (25.13' 
609.03 678.981 169.73 

(89.70; (100,00) (25.00) 

33.95 

1»K78 

12.25 

20.29 

10.51 

( figures in parentheses ape percenta<§es to Cost C ) . 
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irrigated condition*. I t Is further observed that in one of 

foodgrain crops, the per hectare cost of ci&tiv&tloii hop 

increased by about 12 to 33 per cent, whereas in case of his&-

paying crops such as sugareaae and cotton this increase vas by 

about **8 sad 106 par cent, respectively. Ttm ^mt hectare cost 

of cultivation of Jowar crop gro*m uncler irrigated conditions 

has, in fact, declined by wore than 7 per mmk during the ptilod. 

Based on the relative changes in the per hectare cost of cul t i ­

vation of different crop enterprises i t may be said that during 

the period under reference, the faros in gentry! bene responded 

to high paying crops not only by way of increasing acreages 

u a # r these crops but also through increased u*e of different 

resources for obtaining higher yields, 

6*3 Changes in Gross Betums and Output on the Farm s 

fha structural adjustwnts in ths use of resources not 

only bring about Ganges in the cost structure but also ths 

output and gross returns of crop enterprises are equally 

influenced to the extent to which such adju&toents tabs place 

a t the faitt level . Moreover, the proems of structural adjust-

sent* in the use of resources is based, *mmg other factors, on 

the changing nature of productivities of individual resources, 

since the l a t t e r call for further itBprofo&ents in the allocation 

of resource a loading to increased output and gross returns on 

the faros, Xhe changes in output and gross tvturns resulting 

faros the structural adjustments in the us* of ftun resources 

over a period of t ioe, therefore, provide Indications of the 
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nature of transforming agriculture in tbr region. An attempt 

i s , therefore. Bade to analyse the changes in poss returns and 

output of ttot crop production business of t&i sewple fearns. 

fable 6*9 presents the per fait and per cropped hectare 

gross returns free crop production business for the year* 

195^-57.and 1970*71 for al l the throe categories of saaple ftutns 

At the overall level, the per ffcsta gross retrain have Increased 

by about ^ per cent (!•©.. fw» La* *«2M*,19 ta im* 69*7 M ) 

during the period* On per cropped hectare bmUf the gross 

returns increased by about W6 per oeat trtm ^ * $LJ?»70* I t i s 

seen fxofc Table 6*5 that at the oterall level* the per fana 

total ooet of cultivation of al l the crops increased by 3ff9k$ 

per cent during the same period* That teeans thi structural 

adjustments in the use of resources have sesvCUod in ©ore than 

proportionate increase in gross returns on the sample fares* 

Table 6*9 * P®* Farm and Per Cropped Hectare Qro&s Boturm frgei 
Crop Production Business of Saŝ pX© Faros in 1956-57 
— I * * * ! (Rupees) 

tl956«57»1970-71* «1956-57i 1970*71* 
<wi"i»-"'H—ww—•• » * I » H I I M • • • • a n 1 in i 1—•m*m~m*—•••••mm » m » n mmiiir n • n ' l i n u m nimni i—mm———>—WHHWMI'MHUUI• •« 'n» • < < • — — » « w > — i ^ ^ w — w w w — ^ — ^ i w » 

bMOl 1762.59 23*7,32 2B.6V 650.37 719.78 10.67 

F.PdiWB V251.99 6410.36 55.1*7 605.70 3 ^ - 1 0 W8.66 
twffi 6813.JMQ^.56 57.99 W»7.36 702*19 56.96 

Ofewll *a*,19 69^ M * ,27 53-5.70 751.71 **5»76 
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As for the individual siee-classes of farce t It i» 

revealed frest the tattle that the percentage changes in the p«r 

ftw end per cropped hectare groee returns rari^d considerably 

over the s left* Masses. She per farm gross returns incteaaed by 

28.6** per cent, 55,*<7 per cent and 57.99 P&? cent in the ncall, 

medii*. and large si*e-cla*sesf respectively during the period, 

indicating thereby the tendency of gross returns to increase 

note than proportionately with the Increase in fans else. It 

i s further observed that the per farm gross returns increased 

with His ineiease in i*m else during both the yeas®. The 

prose returns per cropped hectare, however, declined fro» 

He. 650#37 to &«• V#7»36 with the increase in team else in the 

year 1956*57* to the year 1970*71 the *mm increased free 

Be* 719*78 to He. S6fe>*19 fire snail to Bedims $l#e-da*ses and 

then declined to Bs. 702*19 *fc* the large s i^-c lass . The 

well-known inverse relationship between fare size and per 

hectare gross returns of the 'fifteen thus mevs to have been 

altered to &etse extent In the early •seventies, partiei£Larly 

in the first two sise-daese* of the ssnple HUMS, 

iaMarMHft <<m Nfl«yfffi»fp > 
FIVE the data piwesled la Tatt.«s 6.10 said 6.11 to 

respect of per hectare output and gases returns and eoet of 

pn>duction p.r unit »f output of different «rqp eak**f>*»*«* 

t lO», IMP"*"*1*' » » " " 
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Table 6*3.0 : Per Hectare Output and Gro*s St turns of Different Crop 
I nterpriaes Produced tinder Irrigated Conditions on 
ccuaple Faros in 19^-57 and 197C-ZL 

Crop Usar s Output ofs7alu* of i ¥alu© oft 0ro»s sper Quin-
tmin ©ain by Yalu* of t a l total 

product p»duct product production cost of 
p indu­
ction 

(Quintals) (Ettpaaa) (BtqpMM) (fiupeet) (Kupeae 

Jowar 1956*. 9? 6.27 506.99 197.®. 70V.80 $8.97 

1570-71 7 . a 
(1*.99> 

583.00 131.80 76*.80 
(8.51) 

Si. 53 

Bajra 1956-57 - - - «M> -

1970-71 *.39 *05.83 158.15 597.98 71.50 

Hybrid 
Bajra 

1956-57 - - - - MB Hybrid 
Bajra 

1970-71 10.21 779.86 1*7.37 927.73 **.53 

heat 1956-5? 6.03 61*. 37 17,26 631.63 108.6* 

1970-71 11.37 
(88.56) 

U23.77 30.72 3160.53 
(83.7*) 

70.60 

Lugarcane- 1956-57 59.70 5671.50 90.00 9761.50 *2.22 
y«M3t#*V*»U 

1970-71 
(22.01) 

6919.60 108,00 7 027.80 
(21.98) 

*3.20 

Cottoa 1956-57 3.18 6*0.55 27.60 668.15 156.79 

1970-71 7.56 1657.09 *f?.S© 1702.89 139.*1 
(137.7*) U5*.87) 

( ligure^ in parentheses indicate percentage variation during the 
pariod }, 
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fabl* 6.11 J Per Hectwe Output a»d ON*» Latum* ©f t&ttemnt 
Crop LnterprlBec Produced O&der Itolrrlgatad Condi­
tions cm S3Ug&* Farms in 19^-^7 and 1970-71 

Crop laax * Output oft Value of* Value of J GTOM iper Q&it~ 
sain aaln by ralue of t a l total 

product product p»duet pinduction coot of 
produ-
otlon 

(Quintals) (Ritpaea) (Hupe^s ̂  (Bupeau) (Bupeae) 

Jovar 19%-57 2.07 139.V6 102.^*- 2W1.70 70.»»6 

1970-71 2.23 
f7.73) 

157.W 137.20 28W.67 
(17.78) 

83.99 

Bajra 1956-57 1.51 83.13 §6.1^ 179.58 88.02 

1970-71 3.03 
(100.66) 

226.72 120.2? 3W6.99 
(93.22) 

71.07 

I'heat 1956-57 2.95 279.M* 22*V>3 301.87 1JW.22 

1970-71 >**12 
(39.66) 

393.89 23.32 W17.22L 
(38,23.) 

126.W2 

Gras 1956-57 2,62 2 ^ . 7 6 We. 96 267.72 iow.39 

1970-71 2.32 
(-11A5) 

201.8»f 23, $&- 230.78 
(-13.80) 

1W7.73 

Groundnut 195&*57 5.06 7%9.**2 152.80 902.22 100.86 

1970-71 6.78 
(33.99) 

1005,86 1W0.26 11W6.12 
(27.03) 

87.89 

( Figures in parentbasaa 
the period ). 

Indicate parecntag© variation during 
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as v i l l as gross return* of al l the crop enterprises, excepting 

gran, have increased during the period* She rate of incroase, 

however* varied considerably aaong the crop enterprises. The 

productivity of the erep enterprises produced under irrigated 

conditions seeas to beef* been increased at a f&ftter rate than 

that of the crop enterprises produced wider rained conditions. 

Locking to the cost of production per unit of output of 

different exop enterprises, i t la observed tfeat the saeae has 

declined consistently during the period for the crop enterprises 

such as Jowar, wheat and cotton produced taa*r irrigated condi­

tions and bajra, wheat and groundnut produced under rainftd 

conditions, fhe cost of production par unit of output of jowar 

and grass crop enterprises produced under raiafed conditions 

ha?, however, increased during the period} whereas that of 

sugarcane tee remained acre or loas unchanged* 

6*V Change© in Hot Returns on the Sonde Tzm* i 

It la dear f**» the earlier discussion that there tee 

been simultaneous increase in grots returns slongwith increased 

cost of cultivation on the faros restating froc the structural 

adjustments in the use of fare resources during the period, me 

gross returns have, however, increased wore than proportionately 

as coopared to the increase in the coat of cultivation of the 

crops, fhe very ffcet, that gross returns increase at a faster 

rate than coat of cultivation does, indicates that the structu­

ral adjustments in the use of far* resources have contributed 
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to Increased profitability of crop production business cm the 

•ample fans* This section ia9 therefore, doro$ed to observe 

iM explain the changes in » t returns of total crop production 

business and individual crop enterprises during the period, 

6 A#l Changes in Bet Returns of total Crop Production Business g 

T&bto 6*12 shows the par fon and p«r cropped hectare 

not returns from the total crop production business for both 

the years, ifere the » t returns theuselves are of four types| 

( i ) f an business inoooa, ( i i ) faaily labour incest ( i l l ) aet 

Incase, and (lv) farm tnyestneist Incooe. A close examination 

of this table reveals that the par farm as w^ll as par cropped 

hectare not returns of al l the four types tmm increased signi­

ficantly during tba pariod in al l the si»e~cXaes<5s of tbs 

saapla Aust, At the overall level* the par cropped hactara 

f a n business inco&e, fonily labour income, not Insane and fan 

investwmt locoa* hate increased by 78,31 per cent, 125*51 par 

cent, 2*5*23 p*r oent and 9&«$2> pe* oant9 respectively. As for 

the individual siae~dlasse&, the increase in not re tunas vas 

relatively ©ore in the large else-class followed by wdiuai si*e~ 

class in respect of fan business inocme and f a » investment 

inco*e and by small si*e-claas in respect of family labour 

incoee and net incests* This show that the profitability of 

crop production buainass of the large sisc-class has increased 

relatively at a foster rate during the period as compared to 

that of small and nedtua sise-elasaes. 



Table 6*12 i Per Fan and per Cropped Hectare Fax* Business Incocjc, Faaily labour Incone, Set 
Incoe* and Fam Investment Xneove Fxo» Crop Production Bmiaesa of Sesple Fan* 
l a 195&-57 and 1970-71 

(Rupees) 
1956-57 1970-71 

t SnaJl s Mediae tLarge sOverall t Snail t Mediae t large * Ore rai l 

Fare 
Bueiaesa 

ftastlly 
labour 

Per fira 773.10 2322.51 3293.32 2115.17 126fc.22 3950.16 676L.33 3991.73 
rer cropped 285-23 330.85 216.25 2 # . 0 2 *C0L.3fc 516.37 VH.©5 t5ft*29 
heetaie 

$$T 271.65 1185.0* 1887.2fc 1105.06 
123*92 13fc.2B Per cropped 100.J& 168.81 

heetaee 

(¥0.68^ (56*07) (103.95) (78.31) 

6*+0.13 2363.22 *t9L0.(fr 2637.62 
203.31 308.92 320.29 302.82 

(102.82 (33.00) (158A7 (125.51) 

Set 

iUB la­
ves taent 

Per fam -57.9a 53V.*0 976.V3 V78.3N- lVO.96 139V.06 3709.51 17V8.00 
Per cropped -21.37 
hectare 

76^7 6VU2 58.13 

Per f a n W^3.5^ 1672.17 2382.51 1VS8.V5 
Per cropped 163.67 238.21 156.V5 180.87 

W.75 182.23 2V1.98 200.68 
(209.V1; (139.2V (277.39) <2^5.23' 

765.05 2981.00 5560.80 310201 
88 389.68 362.7V 356.15 

(V8.03) (63.593 (131.86) (96.91) 

(Figures in parentheses Indicate percentage variation during the pexlod ). 
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I t i s further observed that the par feaa not returns of 

a l l the four types had a tendency to Increase with the increase 

in f a » sise In both tha years. whan compared on par cropped 

hectare basis, they,ho*rver, behaved in a different eaanar. In 

tha year 1996-57 all tha four types of net returns Initially 

increased txm small to medium sise*slasses and afterwards 

declined for ths large sise~&ass# In the year 1970-71 • such 

behaviour pattern* vera observed only In case of fan business 

Incassc and fare investaent ineoae per cropped hectare. The per 

cropped hectare fasdly labour ineone and net iacoroe, however, 

Increased ecntinuously with tha ineicase in fern sis*. 

If we consider per hectare net returns of a l l the types 

as the oeasures of efficiency, i t may be said that though there 

hate been increases in the net rtturas In al l tha sise-classes 

of the sample fens, tha ©ediue sleed faros have proved to be 

relatively mw* efficient in deriving increased nst returns over 

paid-out coats and fane investaent coats t as compared to tha 

fan* belonging to tha other tvo olae-claesses* The large alsed 

fans have, however, proved to be relatively ©ore efficient in 

economizing ths use of human labour and thereby increasing 

faacily labour income and net inces* per cropped hectare * 

It has been revealed free the earlier discussion that 

during the period under reference there has been increase in 

the gross returns, fasdly labour ineose, few* business incase, 

etc*, along*ith simataneeus Increase in eagOoytoent of labour, 

capital investaent and coat of production of different crap 



160 

enterprises. Xbeee change© need further examination to under­

stand improvements in the efficiency of the eaag&e farro in 

isanaging the eiop production busimee. go fer the measures 

of fkro-^ffiaiency »uch a* per cropped heetage grow return*, 

fan& business ineo»et fanny labour iacotB*, not incotae and 

fane investment incoro hwm sufficiently Bi^jported the fact 

that efficiency of the fame ha* improved during the period, 

fable 6,13 pseeenta other alternative measures of f&ne-efflci-

ency such as, value of grees output per Baa-day, returns per 

ean-day of faally labour and to ta l labour a*#i percentage 

capital tuatwover, paid out cost per w i t of output, total 

em* per unit of output m& output per unit of to ta l cost for 

the years 19^S7 and 1970-71 tw a l l the three slse-classes 

of saisple ffews, 

She various erasures of fam*ef£ici€£icy presented in 

this table reveal that there has been significant improvement 

in the efficiency of the sasiple fare* in icanac;ing the crop 

production business. At the ore r a i l level, value of greee 

output per man-day has increased fro© Bs« 11*29 to lis. 12.62* 

The returns per roan-day of Ib&Hy labour and that of total 

labour have increased txm Be, h*lh to lis. 6*97 and trm 

i s . 3.62 to Be. 5»6^, respectively. The capital turnover baa 

shoved m increase free ?.86 per cent to 6.^2 per eent* 

StaUaily the Tarious ratio* in respect of cost* and output 

indicate definite eigne of improvement in the ffcr»-efficifiney 

during the period* 
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As for the individual sise-dasaes, It Is observed that 

the ftma-efficisney has proved relatively at 4 faster rate in 

case of the large sl$ed f&nsa, 

6> .2 Changes la Bit Returns of Individual Crap Enterprises $ 

Tables 6.1*+ and 6.15 present P&T hectare net returns at 

various cost levels alaagvith output-input ratios at total cost 

level In respect of different crep enterprise© produced under 

irrigated and rainfed conditions, respectively, dosing both the 

years. Free the figures presented in these tables i t is revealed 

that the par hectare net returns of al l the crop enterprises 

produced tsitier irrigated conditions have Increased during the 

period* fist rate of increase in net returns, However, varied 

considerably sneng these crop enterprises. Among the nop 

enterprises produced under rainftd conditions, the per hectare 

net returns have Increased only in ease of h&jra and groundnut 

crop enterprises. Whereas, jov&r, vheat and gram crop enter­

prises produced under rainfed conditions did Bet yield any 

surplus returns even in the year 1970*71* On the contrary, 

there had been increased deficits in the production of these 

crop enterprises over the total cost. The output-lig>ut ratios 

estimated at Cost C level also indicate ei»ilar trends, 

Froa the discussion attempted so ftur It is dear that 

the structural adjustments in the use of fare resources have 

resulted in increased cost of cultivation, increased returns 

and net returns during the period trm the crop production 

business. The changes in the cost of cultivation, returns and 
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Tablt 6.3J-> t Per Hectare Bet Heturtai From Individual Crop Fntejv 
prl*e* Prodacsd 3nder Irrigated Conditions on Eaaple 
Faros in 1956-57 and 1970-71 

(RllpOM) 

Crop Star 1 S»t Returns over 1 Output-

* 

Star 

1 Co«t A1 t Coet A2 t Cost B * Cost C xnpuv 
1 rat io 

at 
Coat C 

xnpuv 
1 rat io 

at 
Coat C 

Jowar 1956-57 399.99 38^.67 m.& 107.33 1.18 

1970-71 520,81 
(30.21) 

• 3l6jL»f 
(39.fa: 

•aaaaapanvaai* aft aaaaaBB*. 

(96.79) ' 
1.38 

BaJ» 1956-57 - an - • -

1970»71 321.0*+ M t 135.66 126A2 l»2!y 

Hybrid 1956-57 

1970-71 639.*«7 m H83.70 jwP^^#f lp—» 1.72 

Wheat 1956-57 29V, f l 272*^3 106.03 •"*PaV»«»*r 0.9»» 

1970-71 70$#22 
(139.13) 

* >*95.50 
(367*32) 

331.56 
(792.55) 

1.^0 

sugarcane 
planted 

i- 1956-57 H09^.78 - 3657.93 32GU0M- 2.25 sugarcane 
planted 

1970-71 H#H.97 » V252.20 3931.6V 2.20 
(18.25) (16*2%} (19.71) 

Cotton 1956-57 *37.11 • 256*11 1^6.09 1.28 

1970-71 ii^-o. we « 619.78 1.57 
(160.9EL) (268,92) (318.52) 

( Figures in parentheses 
tte ptxlod )• 

indicate percentage variation during 
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Table 6*15 s Per Hectare Bet Return* Frws TnrtlTlrtteeJ Cwp Ejrteiw 
Prices Pwdaeed Qad«r tfairelgated Conditions cm 
Oaaple FMtw in 1956-57 « 4 1970-71 

(Rug***) 

Xe*r Hot fifttttxos &mr 1 Output Xe*r 
s Cott Alt Cost A2 t Cost B a Coat C t ratio 

at 
Coat c 

t ratio 
at 

Coat c 

Jovar 1956-57 Iĵ ^wfc 125*79 3©#©3 -11.06 0.96 

1970.71 1^3.39 ** -1.60 -53.92 0.8W 

Bajra. 1956*57 Hf,05 ^2.93 -J7.«5 -107.5? O.63 

1970^71 a 5 . 7 5 . 71.99 1 7 . ^ 1.05 

wheat 1956-57 50.37 12.25 -110.61 -189.5& 0.61 

lf70»71 1*»6.95 . •52.^6 -13V.W 0.76 

Gran 195^$> 13V. 3§ 118.09 12.65 -58.06 0.82 

1970-71 5J-.55 *» Ĵtf&po* 9® -161.10 0.59 

Grouadnut 1956*57 520.99 5L2«#f 361.31 » 7 . 7 9 l.**7 

1970*71 73^.69 ww 537.©9 *ME*^ #JL*i* 1.67 

( Flgun&s In parentJsese* indicate percental Tmri&tion during 
the period ) . 
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net returns, However, varied considerably anong the individual 

crop enterprises. The variations in the rate of change in the 

costs of and returns froc individual crop enterprises * » , to 

fact, of greater significance as they influence directly the 

profitability of the crop production businaer, as a whole. I t 

i s therefore, necessary to examine the changes to relative 

shares of individual crop enterprises in tic gross cropped area, 

total input cost and gross return* frost the crop production 

business as a whole. I able 6.16 presents the proportion* of 

individual crop enterprises to the gross cropr*d area, total 

input east and gross return* of the sample £&mm for the yeare 

1956-57 «nd 1970-71. 

A close exaaittation of ti» figures presented to this 

tahls reveals that even-though the proportion of grass cropped 

area allocated to foodgrato crop enterpriser has toersased from 

79*59 to 82.69 par cent and their share to total input ©est 

bat increased free 55.02 to 61.29 P** cent, the contribution 

Baa* by thate crop enterprises to the gross returns has 

increased oBiy *y 3*29 ptr «*»* ***• ^JL2 pe* ©*«t *»ing the 

fa***. *» « • » » A«.arla«tsd to **** crops fro» 
*ii*at*d and t o t * **»* «*% dl*tri!**«d w» 
s 5 1 e C * A M i i 90 to 32.13 1** mn%* 

otlvely 
^ j , contrmtton 
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Table 6,16 i R^latire Sba»a of Individual Crop I nterpri**n in 
the Gro*& Cropped Area, Total Ij^put Cost and Gross 
Returns of Sa«rpl« Farw in 193&-5? sad 1970-71 

- * 1 ' 1 — — W " — W W W 1 •' • ! i Hi mi • ii - W I I I W * — » • — < — W — I M I I i . i i i • i ill i Hi • • i M M — * M w m iii'»i»ii|WI«» w wwi •>.• —•• 1' in i H I i — m i i i m m — i — — W W W 

Cipp s Perecnta« area t Percentage die- i Percentage eontri-
shares of tvHstttoa of bution of diff-
difffercnt crops to ta l input coat a pent crops to 

O P ? d i f fe rn t gross returns 
crops 

«195&-57 tlf70-71 «1956-57 « l97M1:19%-57 i 1970-71 

Jowar V2.0V 52.01 23.75 37.57 26,21 35.07 

Bajra 30.26 22,62 18,69 1^,89 10.37 12.53 

&fc»at 3.8$ 5.7* 5.16 7.63 3.78 6.36 

Gra» 3.**0 1.61 2M 1.15 1.76 0 M 

Groundnut 0.73 1.95 0.98 1.83 1,28 2.05 

iugarcam-
planted 

l.»*6 KM 8.16 26,33 16.30 38.** 

Cotton 2A3 2,6V 2.76 3.97 3.15 ^.15 

Others 15.79 8.95 33.08 6.^8 37.15 9.95 

to ta l 100,00 100,00 100,00 100,00 100,00 100.00 
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twm 20*73 to W l̂fc per cent during the period. The propor­

tion© of other cropa In tte grots cropped aaw&a, total Input 

ooet and gross return* hove, however, dicltod during the 

period. 

I t may bt concluded that the extent and effect of 

structural adjustments in the use of fawa wmwm* were 

relatively aere prcednent in case of the cast crop* at 

compared to the foodgrain and other crops. This in so 

because, & najor pneporilon of the foodgrain and other ewps 

is produced under ralnlted condition* where xminl&ll Is scanty 

and unevenly distributed. Thase conditions, la fact, haw 

proved to be the najor oenstralnte In the process of 

modernisation of agriculture in the region. 



 
 
 
 
 
 
 
 

 



CHANGES IN RESOURCE PRODUCTIVITIDS AND AILOCATION 

EFFICIENCY ON FARMS 



Chapter 7 
• M M p a w M M M M M P 

CHANGES IN RESOURCE PRODUCTIVITIDS AND AILOCATION 

EFFICIENCY ON FARMS 

The analysis presented in the previous Chapter related 

to the changes in the resource we structure, costs and returns 

on the sample fares in the region over a period of fourteen 

years* There had been, however, seme limitations of the type 

of analyst* attempted as i t cannot measure the contributions 

of each specific resource in combination with other resources f 

responsible for changes in the output level during the specific 

time periods as veil as changes therein over a period of t i w . 

Moreover, productivities of individual resources imdergo a 

change because of complementarity and subetitutability of 

resources resulting from changes in resource use structure. 

The changes in resource use structure in turn indicate the 

improvements in allocation efficiency of the f&iw as the 

latter is dependent, besides prices of inputs and output, on 

productivities of resources associated with technological 

change in agriculture* The present chapter i s , therefore, 

devoted to under*tand changes in the resource productivities 

and allocation efficiency in agriculture in the region during 

the posted under reference by way of multivariate analysis of 

the production processes of the sample faros at two points of 

time. 

the study of changes in resource productivities and 

allocation efficiency is based on a comparison of the production 
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lunctione esttaatod frots the fere, ssanago&ant data of the sample 

farw for tl» yaars 1956-57 and 1970*71* 51«B gxouwise mi 

cropvise oovpa&aoct of production functions to also attempted 

to study reeource use efficiency in diffferent categories of 

fares god crops # Further, production function estimates are 

deployed to estimate the returns to foals underlying agricul­

tural production In tbc region at t&o points of tlxae and to 

suggest •oonomic optica in tfaa allocation of xaaoiaroas to 

maximise fa» earnings. An attempt 1* -al*o m&& at the end 

to study changes in rolatlv* factor shades x^ultlng fiow 

technological chang* In agriculture 

XI* postulated production relationship I s agrtculture 

4* reflected in the algefcric fore of the ftinctlon, "Functions 

astiwtttd froffi fam samplas ordinarily htm bam of power form 

bee&ws of the scalier nite^r of degrees of free doc involved in 

estimating the parameter**, and partly tecausc a multiplicative 

model has seeded logically appropriate "(Beady and DUlan1196l). 

Tim Cobb-Î ou&Las production function stated in the following 

equation has, ther*foret tofcan chosen for this purpose, 

M t2 b3 A 1$ t»6 
Y « a X* Xg 3U 3Ŝ  X< X̂  

fl» $e#*2ii*ia* i»wfflwatlos of thia production 

function is atatad aa 

log 1 m log a * M log 24 • *» ^ x 2 * * 3 ***E *3 

+ ^log^^5^x5^1 '6^S X 6 
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? * Gross value of output of crops (Es#)* 

X1 » Grots cropped area (hectares • 

X2 * Buaan labour < ©an-days). 

X3 » BtfLlock labour (pair^daye). 

3^ a Manures and fertilisers (KB. ). 

X~ u Other vos*ing capital (Rs.) 

^ * Am&aHaed capital Investeent < a O . 

Production functions with the above v&riatELes MO 

eetijaated fbr the crop production business of the sample fares, 

separately for the year* 1956-57 and 1970-71 both for the entire 

sample of ffcws and Iter the individual categories of the saaple 

fame. In ewe of the individual emps, however, the last input 

variable, i*e#f aunualleed capital investment is excluded frost 

the analysis and the dependant output variable 'X1 is wasured 

in physical units. 

In production function analyala bated on croas sectional 

data, there often exists high correlation betaken some of the 

explanatory variables leading to problow of aulttcollinearity. 

As & first step to ascertain the problem of ©Ultieollinearity, 

a seio-order correlation s»trlx fen- al l the explanatory 

variables was obtained for each function* The* following rule 

was applied to visualize the roagnitude of EUlticollimarity* 

° Xhe correlation coefficient between a pair of explanatory 

variables was considered serious i f i t was greater than 0.8 " 

( Beady and Dillon, 1961 ). The *©ro-order correlation nafcrix 
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for al l the explanatory variable la given in Appendix XXI 

for aach function. I t HAS found that in erne of majority of 

the pairs of explanatory variables the correlation coefficient 

vaa less than 0,8. In eas* vhere correlation coefficient vaa 

greater than 0*8 alao multicollinearity vaa not a problem as 

the correlation coefficient corresponding to the© vaa not high 

relative to the ore n i l degree of Multiple correlation asaong 

all titia variables simultaneously ( Klein, 1 0 3 ), thus satis-

fying non-seriousness of the problem of multiceOlinearlty In 

the analysis. 

Use of different st&tifltical teste of significance vaa 

also ffiad* to judge efficiency of tte individual regression 

coefficients and coefficients of etfltlple correlation in respect 

of al l the production functions • Further, retusm to aeale and 

difference be too en the marginal value pro&uet of input* and 

their price© have alao been tested statistically. The procedure 

adopted for estimating different statistical teats of signifi­

cance is given in Appendix XIII. Lastly, changes In the rela­

tive factor shares resulting fro* technological change in 

agriculture are est!sated by fitting C«E«S» ( Constant Elasti­

city of substitution ) model to the data. The results thus 

obtained f r» the produotion Amotion analysis art die cussed 

be lev* 

?*3. 9mm® *** » i w py^tfoity ^ I I B & J | J 9 » 
Aggregate Leveft ? 

She estimated parameters of the production functions of 
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the crop production business are presented in fable 7.1 fi>r 

the years 1956-57 and 1970-71 at the aggregate leve l of the 

The value of R2 ( coefficient of multiple determination ; 

turne out to be quite hi^a and i s s tat i s t ica l ly significant 

beyond 1 par cent level In both the yaaxe * The included 

variables explained 8^,71 and 92*2? per oast of the variations 

i n the logarithm* of the gross value of exop output in the 

years 1956-57 and 1970-71* respectively. 

The reneasien coefficients of e l l the input variables 

except bullock labour are found to be positive and significant 

in both the yeare. Tb* regression coefficient of bullock 

labour is positive but i t ia non-significant, probably because 

i t s use might have been Ifer beyond tbe crit ical fsas&nun level 

where diminishing marginal returns oust hav® started. Among 

the input variables,tbe regression coefficient of land in 

1956-57 and that of hussan labour, manures and fert i l i sers , 

other working capital and annualized capital infoatnent in 

1970*71 are significant at 1 per cent level , The regression 

coefficients of buma labour, nanures and fer t i l i sers , and 

other working capital in 1956-57 and that of land in 1970-71 

turn out to be #lgnifLcant at 5 per cent leve l , uhexeas in 

1956-57 the regression coefficient of annualized capital 

investment ia observed to be significant at 10 per cent level* 

The significant and positive coefficients of a l l the input 

variables except bullock labour d e a A y indicate that land, 
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hmm labour, mrnsraa and fertilisers, other voicing capital 

and annualized capital lmwstaient *a*rt significant influence 

on the groaa value of crop output. 

The production elasticities of al l the Input variables 

ware lass than unity in both the yaars* iaplytog decreasing 

marginal productivity of factor inputs, Thia iseai* that i f 

otbar inputs are fixed at a specified lawl and only out input 

i s increased, the gross returns will incwase at a diminishing 

rata. 

A close examination of production elasticities of indi-

vidua! input variables fsveala that land and hiwe* labour nova 

the important Inputs to which output waft higt&y raspon»ire in 

agriculture of thia region in the • fifties . The situation 

seen* to hem Ranged airing the early 'seventies as the 

production elasticity of other working capital hm not only 

•w>P^flwsa**ap^^^^as* a^^^*^F « p w ^H^p^^^^a^^^^S' ™ F S • • a * e a ap»a^M^'" ^BF^P iBp^aappaM* ^Bwwwfr iwe^sewwiepw *sMpsa^^Fswa a 

It ia found that the production elasticities of land* isasan 

labour and bt&loek labour inputs have declinedtwhile those of 

manures and ffertiliaers9 otbar working capital and annualized 

capital investment increased during the period* Tim decrease 

in the production elasticities of land and labour (both hianan 

and bullock) da ally supports the hypothesis that the relative 

importance of land and labour wotfLd decline in the prooaaa of 

transforation of agriculture tvm traditional to laodeisi 

sethods* on the other band, the increase in the production 

elasticities of manures and fertilisers, other working capital 
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( which Includes expenditure on need, irrigation, plant prote­

ction measures, etc . , ) and annualized capital investment indi­

cates that there i s a greater scope for intensifying applica­

tion of mantras, fertilisers and plant protection measures, 

adoption of high yielding varieties of seeds, we of irriga­

tion resource and inv*8t**nt in capital assets in agricultural 

production of this region. Moreover, hated on higher produ­

ction elasticities of non-conventional inputs during the latter 

period, i t vould be acre correct to say that the process of 

transfowing agriculture in the region places a higher pxenlttt 

on Investment In technological changes. 

7.2 Fans aiae and Changes in Resource Productivity t 
w m i i i i i . * * - w —-**m^ » I I I I W I I I » » I « ' W — w — i " " " " w •!•—n» in i "mm——»imi-pi—m,iia=iiHi nw—mi wuwnmmSm' 

The foregoing analysis vas based on the entire sample 

of farm*. The estimated production functions indicated, on an 

average, the type of ohangss in resource productivity that 

have been experienced in agriculture la the reside during the 

period under consideration. These estissates, though 'valid on 

an average, might tend to iron out and thereby conceal sot* 

of the differences which may prevail between tarns belonging 

to different strata of sample. Many E ttogg, rtiiQUTSe pj^h-

«<I*i*ed lor opti*ieati«n «, J ™mg ******** 
"pwmaation ©*• ̂ ^ re tame A. * ^ 

4» the absence 0 f alternate « ' **** *" > 
*#«»"«* mertomxum off the 
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far©, the use of labour Input is excessive on small faros. 

To study the fans sise and resource productivity rela­

tionship and change* thereof in the region, the production 

function analysis has been attempted by fana si&e for both the 

yeaxe separately. This would indicate shatter or not there has 

been change t i f any, in eeeneeles of seals in agriculture in 

the region during the period* 

The results of the production functions estimated froo 

f a n level observations for the three &im groups of fame vie»» 

stiall, ©edlm and large are given in Tables 7*2 and 7,3 for the 

years 195&-57 and 1970-71* respectively. 

The value of R2 in a l l the cases is cjuitt high and ranges 

between .80919 end .93992. The X-test s t a t i s t i c tor the respe­

ctive production functions is significant at 1 fsr cent level 

in a l l the easest indicating thereby the overall significance 

of the estimated production functions. The variation In the 

logarithm of grass value of crop output explained by the 

included input variables ranged between 30,92 t o 88*1** per cent 

and between 83.36 to 93*99 per cent over the si te groups in the 

years 1956-57 and 1979*71f respectively* I t i s farther observed 

that the proportion of variation in the depcwleiit variable 

explained by the included input variables increased tram 

82.71 ft» 88*6? per cent in snail siase group and ttm 80,92 to 

93*99 per eent in medium sise group, whereas i t remained arotmd 

88 per cent in large sise group of sample fsjt.s during the 

period. 
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Except for annual tgad capital infeatacnt In soall sise 

group and btfLlock labour in vediun aisa group of fauna in 

1956*57 and bullock labour in avail aiz© group of fltrvs in 

1970*711 the regression coefficients of al l tbe Input variables 

turn out to be positive In al l the three Bim groups of fans 

in both the years. The regression coefficients of annualized 

capital invests*nt in avail alga group and bullock labour in 

vediuv alee group of fan* in 1956*57 and that of bullock 

labour In avail alga group of fans* in 1970*71 haw negative 

sign but axe found to ba non-significant, indicating that they 

do not evert significant influence on grow value of crop 

output. Moreover, tha uae of these resources seems to have 

boon higher than required for obtaining the optlvuv le?el of 

output in tha respective else groups of aauple faros* Tha 

positive regression eoaffioianta of al l other Input variables 

are statistically significant In al l the three si*e grappa of 

farms cvoepting that of bullock labour in large siae grotty of 

faros in both the years, Tha regression coefficient of 

annualized capital investment uhieh was negative in avail size 

group in 1956-57t bouever, tuna out to be positive and signi­

ficant in 1970-71, indicating thereby relatively greater 

efficiency of the avail slge groqp of saopls faros in under­

taking capital investment of a productive nature, 

A critical examination of tbe production elasticities 

of individual resources in different sire groups of ffcws at 

the two points of tive reveals an interesting relationship 
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between tbe fa» slai and productivities of Individual resources. 

In that, i t is found that 1A tbe joar 195&-57 land and labour 

inputs raalned to be the important inputs to vhich output va* 

highly responsive In al l tbe categories of fan*. In the year 

1970-71, however, tbe relative Importance of these inputs in 

influencing output soens to have declined in a l l tbe three else 

groups. This indicates that other Input variables like ventres 

and fertilisers, other vosklng capital and normalised capital 

investment have be cone note prosdnent in the crop production 

business of al l tbe alee groups of sanple farms during tbe 

latter period. 

More than this , tbe production elasticities of individual 

resources indicate specific and eea»vhat different trends over 

the slge groups of saaple fans . In the year 1956-97, tbe 

production elasticities of land and amuallaed capital invest-

sent indicated increasing trend over tbe size groups of sa^&e 

fane . As against this , tbe production elasticities of bwan 

labour and namtres and fertiliser* inputs decreased as tbe fax* 

sis* Increased in the erne year. Also hawing nedlw slge 

group, tbe production elasticities of bullock labour and other 

vosklng capital indicated an invexee relationship vith tbe tux* 

slge. Together, these tiende give a noteworthy feature of 

agriculture in tbe 'fifties in vhich contributions made by 

land and capital invostasmt inputs to output vers relatively 

higher and that of human labour, bullock labour, manures and 

fertilize** and other vosklng capital lover an tbe large faros 

in tbe region, and vice-versa* 



A quite contracting picture ia f hoverrtr, noticed in the 
eax!Ly •serentlos. The production elasticities of land and 

capital inveat©ent Inputs decreased and that of nannies and 

fertiliser* increased vith tte Increase in f&» sise in tte 

year 1970-71* In case of human labour and otter worthing 

capital inputs f their production elasticities firstly decreased 

through small to sodium size group* and again increased vith 

further increase in tte fans si»e» These findings necessarily 

imply that owing to tte ability of the large f&r&s to coroand 

financial and otter resources they wade relatively more progress 

in transforming their crop production business during tte 

•sixties, in case of fans belonging to tte siaall sis* group, 

eventhough tte production elasticities of otter writing capital 

and annualized capital lovoatnent have increased during tte 

period, land and buoan labour inputs oeei$y relatively a ©ore* 

prominent place in influencing farro output* 
0 

Tte values of tte intercept t e n i . e . , constant (log a) 
10 

obtained for the individual production functions further 
indicated that there has teen technological change in agriculture 

during tte period on al l tte sise groups of fftgw* 

7.3 Betums to Scale in tte 'Fifties and tte ' arly Seventies z 

As mentioned earlier, tte regression coefficients in tte 

Cobb-Douglas production function are production elasticities and 

t te ir sun indicates tte returns to scale. Ste returns to scale 

axe increasing, constant or decreasing according as tte nm of 
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regression coefficients is greater than, equal to or less than 

unity. Table 7«*t gives the sua* of regress 1cm coefficients 

derived fro© the regression equations estimated for individual 

else groups as veil as a t the aggregate level of sanple faws 

ef the respective years* 

fable ?9h t Returns to Scale In Different Sis® Groups of Faros 
And at the Aggregate level of Sas^Le Fans* in 
1956-57 end 1970-71 

mm GKM^I i 1956-57 i 1 9 7 W 
j s i a o f ! itetuxws &WB of c Itetuxw to 

regression to scale reipce- scale lndi-
coefflcients indicated uzlm t cated by 

1 by t - tes t coeffi-i t - t es t 
! eients 

Small 1»0V513 Constant 1.01071 Constant 

Kediua 1.03597 Constant 0*9976$ Constant 

Largs 0.99582 Constant 1.03857 Constant 

^11 faros 1.01307 Constant 1.02913 Constant 

At t£& overall level, the suns of regression coefficients 

vere 1,01307 and 1,02913 for the years 19?6-^ and 1970-Tlf ***-

peetlvely* Over the si*e groups of the swsple fanso, these *ms 

of regression coefficients ranged between 0.59532 and 1.0^513 in 

1956-57 and betveen 0.9976? and 1.03857 i a 19"*-71« The ewe of 

regression coefficients vers further tested for their deviation 

froc wl ty . the t - tes t indicated constant returns to scale In 

a l l the eases. This finding confirms the reatats of sosse recent 

investigations ( Kfausro, 196^ and Rajkrlslsia, 196k ) indicating 
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constant returns to scale in Indian agriculture. The ensrgsnce 

of constant return* to scale is alao of particular interest in 

the context of the audi discussed 'inverse relationship between 

fare size and productivity* (suggested by T&m Manageeent 

Studies) of the ' f i f t ies which clearly Is a matter of relation­

ship between output (output per acre) and only a single Input 

(acreage) without holding other inputs constant, Kith returns 

to scale being constant, the 'inverse relationship* can be 

easily explained away in t e n s of the operation of the lav of 

variable proportions. 

7.V Changes in Besource Use Efficiency at the Aggregate 

leycjl i 

The estimated production functions underlying crop 

production activity enable us to proceed further in an 

evaluation of the efficiency of prevalent factor proportions 

in agriculture in t te region. She production Amotion analysis 

has been generally used to determine economic efficiency of 

resource use, which requires estimation of marginal value 

products of resources. A resource or input is considered 

to be used most efficiently if i ts marginal value product is 

just sufficient to offset i t s cost. Equality of marginal value 

product to factor cost i s , therefore, the basic condition that 

must be satisfied to obtain efficient resource use. 

Accordingly, the marginal value products (at gecnetrie 

mean level) of the individual resources art vortoed out at the 

aggregate level of sanple faros separately for the rears 
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1956-57 and 1970*71 and the same are presented In Table 7.5 

along with the pep unit acquisition costs of the respective 

resources. The differences between the Barginel value products 

of the resources and their per unit acquisition costs are 

tested for their significance with the help of *t» teat. The 

differences between the marginal value products of the indivi­

dual resources obtained txm the production inunctions of the 

individual year* a n also tested for their significance with 

the help of *t* tost* The geometric n a m of individual 

resources and gross returns are given in Appendix XI7, 

At the aggregate level, the marginal vs&ue productivity 

of land has increased free Be. 1^2,(57 to Us. 1J0.11 during the 

period* Although the difference between thr marginal value 

products of land input obtained from production functions of 

the two Tears is nonsignificant, the slight increase in the 

marginal value productivity indicates that the type of techno­

logical change,that has taken place during the period3has 

contributed towards Increased productivity of land Input in the 

region* Besides, in both the years fcba marginal value product 

of land is greater than the imputed rental of land. However, 

the difference between the marginal value product of land and 

i ts Isrputed rental turned out to be nonsignificant in both the 

years, which clearly indicates that , on an several, land input 

was used at i t s optima level in the region* 

The cossparlsan of marginal value product of htsaan labour 

and wage rate indicates that in the process of transformation 

http://1J0.11
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xable 7,5 t Comparison of Marginal Value Products of Fain 
Resources with Their Prices for Cxop Production 
Business aa a Whole of All Faros in 1956-97 and 
1970-71 (Rupees per unit of inputs 

ItSKB 1956-57 1970-71 

No, of otoMnratlom 80 132 

IdSBi 
I?VP at O.K. l>f2.07 150.11 
Price (per unit) 123.07 1U-0.02 
Difference 19.00 10.09 
& . I . 52.76 71.82 

Eiaaan Labour 
m aTS.X 2.09 2.M 
Price (per unit) 2.35 2.37 
difference .0.26 0.0»f 

£ . 1 . 1.12 0.77 
rju?i!ff?K IftW^f 

KVP at G.M. 2 M 2.85 
Price (per unit) 6.55 7.58 
I-if fere ace - > f . l l * -V.73** 

2.55 2#86 
Manures and Fertiliser* 

MVP at G.K. 1.70 1.6W 
Price (per unit) 1.00 1.00 
Difference 0.70 0.6V** 
*>.£. 0.98 0.3^ 

Other Working Capital 
MVP at O.K. 1.13 1.88 
Price (per unit) 1.00 1.00 
Difference 0.13 0.88* 
S.L. 0.59 0.62 

Annual** Capital InyeiftBen* 
MVP at G.K. 1.02 1.31 
Price (per unit) 1.00 1.00 
I&fferenee 0.02 0.31 
* • • ! . 0.71 0.23 

* and ** significant at 10 and 5 per cent levels. respectively, 
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rationality of maintaining bullocks on the Jterxs* So al*o t 

i t is difficult to suggest any further reduction in the use of 

bullock labour on the faros for maximizing not returns. The 

suggestions for either increasing or decreasing the resource 

use in response to the difference between marginal producti­

vity and factor cost could easily be cade in ease of hwan 

labour and otter capital inputs as their use pattern is chara­

cterized by price ( wage in case of h i n d buc&n labour ) 5 

elast ici ty of demand and factor sUbstitutability, difficulties 

in making such suggestions arise mainly In ci&e of land and 

bullock labour resources as the foraer i s a sc&roc input in 

nature and the l a t t e r , as stated earlier , la characterised by j 

specificity and indivisibility. Besides thir , the faros have 

to maintain bullocks for performing different operations as 

faiti wchanlsation has not made ouch head w&jr in the region 

and tl&ely fain* operations would become difficult i f farms are 

to depend on hired bullock labour for optimising i ts use. 

Qtoder such a situation ve cannot attach such importance to the 

estisiates of marginal value product of bullock labour as then 

seems to be the sensitivity of the production function analysis 

( Andei^on and Jbdha, 1973 ) which gives reculte amoved free: 

reality* Besides, i t has been found that the r^gweslon 

coefficient of bullock labour input is norvs: ignifleant in the 

production functions of both the yeare evtn at 10 per cent 

level. 

In the case of taanures and fertil ise re input the 
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marginal value product ha* tended to he quite high in relation 

to i ts price in both the years* i t is interesting to note that 

the marginal value product of manures and ffertilieers input has 

remained almost the ease ( i , e , f Es» 1,70 in 1956-57 and Hs,l,6*f 

in 1970*71 ) during the period inapite of the fact that i ts use 

has almost been doubled on an average sample faro* This stay be 

easi ly explained by the fact that in the year 1956-57 this input 

consisted move of manures and less of ferti l isers and in the 

subsequent period the increase in the input vac mainly due to 

fer t i l i zers . As a result of this y the marginal value product 

vas influenced ©ore by manures in 1956-57 and by fert i l ise!* in 

1970*71 wherein the use of latter vas much below the optima: 

l eve l , in short i t may be said that the use of memoes and 

fert i l isers input in agrictatuze in the region vas much below 

the optlBOto level in the * f i f t i es and continued to be low even 

in the early * seventies. Moreover, since agriculture in the 

region in general, is no** of dry faming nature In the State 

faraers refrain from using fert i l isers for the crops grown 

under laxirrlgated conditions because of uncertainties of monsoot 

The marginal value product of other wxkin& capital 

worked out to be Re, 1,13 end Rs, 1,88 in the year© 1956-57 and 

1970-71, xespectlvely. The difference between the marginal 

value product of other vorieing capital and i tc price vas non-

£ igK&fXoant in 1956-57, indicating thereby an optimist* level 

use of this input in agriculture in the ' f i f t ies* in the 

year 1970*71, however, the marginal value product of other 

working capital vas significantly much higher than its price 
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Insplte of the fact that its use Increased almost by 70 par 

cent during the period. This increase in the marginal produ­

ctivi ty of ot ter working capital during the •sixties la of 

great significance free the view point of maximising net 

re tunas, *a stated earlier, otter working capital included 

expenditures on seed, plant protection mmw&B aisd irrigation* 

The increased marginal productivity of other vot ing capital 

therefore* calls for adoption of seeds of hi$* yielding 

varieties of crops, exploitation of irrigation resource and 

Increased use of plant protection measures. rfcis cleaAy 

indicates that the process of fflodernijeatIon of agriculture in 

the region la yet in the easily stage and needs to he geared 

19 In the imaediate future. I t may, however, ha noted that 

the region, being a dry tanning area dependent upon loir rain­

fa l l , has got several liad tat ions in this regard. 

• 

The marginal value product of a n n u a l l y capital 

Investment has increased frees Bs. 1.02 to £$• 1*31 during the 

period Insplte of the fact that the annualize! capital invest* 

nsent has increased almost by 61 per cent on an average sample 

faxes* By comparing the ©arginal value product of this input 

with i t s acquisition cost,i t is found that the technological 

change has brought ahout en toward shift In the me of f i » d 

capital assets from the loir level equilibriun position in the 

•fifties to a hlgi level disequilibrium position in the eaxly 

• seventies, I t may be said that as agriculture in the region 

vas s t i l l practiced on traditional lines in the ' f if t ies with 

a near absence of oodem impleroents and faro naehineries, there 
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labile 7*6 s Comparison of Marginal Value Products of Fan 
lie sources with Their Prices for Crop Production 
Business as a Whole of Small, ifciiun and large 
Faros in 1956*57 (Rupees per unit of inputs) 

I tec* 
Scsall 

,. SIM* CJâ WWI 
Scsall ¥fc$£m large 

Ho* of observations 27 27 & 

laQd. 
WTP a t C#h# 

l»«-3.78 153 M 128.83 
Price <p©r wait} 176,»*6 160.7^ 95.10 
Difference -32.68* -7.27 33.73 
* - • & • 25.06 9?*% 59.22 

T̂ i|pff>p labour 
MVP a t G.M. 2.78 3.16 1.62 
r r lcc (per unit) 2.35 -.35 2.35 
Difference 0M 0.81 -0.73 
S#&# 1.58 1.70 0.9* 

$0taft. %<&§m 
I-IVT a t G.K, h.0t> -1.32 1.77 
Price (per uni t ) 7.58 7.58 5.7»* 
Difference 3.52 -3.90*** -3.97** 
S.E. 2.76 2.70 1.73 

**»%«g 1$*^ 2.20 1.66 1.51 
rr lee (per unit) 1,00 1.00 1.00 
-iffereiice 1.20* J.66 0.51 

0.88 •%?o 0.86 
attar |g3rfete $ra&fci3L 

0.78 1.1*0 0.52 
Price (per unit" 1.00 1,00 1.00 
Difference -0.22 O.U-0 -0,»»8* 
M*i^« 0.59 o.75 0.36 

:*mm3±m& CapitaJ. Iflffesfiae^ 
MVP at 0«H« -0.55 1.13 1.29 
Price (par uni t ) 1.00 1.00 1.00 
*&f&rtnce -1.55 0.13 0.29 

1.7^ 0.75* 0.86 

*, »• and *** significant at 10, 
respectively. 

5 and 1 per cent levels t 
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Table 7*7 £ Comparison of Marginal Value Products of I arm 
resources With Their Prices for Crop Production 
Business as a Whole of Snail, KediWB and Large 
Saw* i n 1970-71 (unpegs par uni t of Inputs ) 

Items Siae GTOUDS 

r*s01 Lie dims Large 
No.of observations Mf 

Lie dims 
Mf 

MVP a t O.K. 183.13 15C.96 118.93 
Prte*5 (per uni t ) 175.90 *. Jv*« **J 109.58 
JifH»renot 7.23 -29*27 9.35 
w^E. 83.55 68.50 A . 60 

Susan Labour 
Z»23 2*65 3#H*4* 

Frlee ipar uni t ) 2.27 t-i.H'l 2A3 
Difference -Q.Cfc S.Sfe l . oa . 
S#E, i.ca 1.33 1.83 

-3.53+ ^.32+ V.95 
Price (per unit) 7.29 7.12 8.03 
inference -10,82*** -2.80 -3.08 

^.03 3.05 8.W5 

K7P a t G«M» 1.60 
• 

1.66 2.20 
Prico (per uni t ) 1.00 1.00 1,00 
Lifferenoe 0.60 0.66** 1.20*** 
s^is. 0.52 0.35 0.52 

2M* 1,77 2.37* 
Price (per un i t ) 1.00 1.00 1,00 

ulfitereao* l.»i-3*»* 0.77* 1.37** 
& • & * 0.56 0.1*9 0.81 

imB^^gj^OrraUHiil ite 1.38 1.19 
Price* (per unit} 1.00 1.00 1,00 
aLff&r&nee 0A3* 0.38 0.19 
£•£• 0.27 0.60 0.69 

%** and • • • signif icant a t 10 f 5 and 1 per cent l eve ls , 
respectively, 

vindicates that the KVps of the input e&tiu&U a for two years 
are slgniUcantly different fro$ each other. 
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i t ha* revalued constant on wditto farms and declined on large 

farms. In the year 1976-71 the marginal value product of land 

was the highest on snail faros and tended to decrease vitto an 

increase in the fan sloe, Indicating thereby taore- Intensive 

use of land en smaller fares* It is further observed that 

except for small fares In 1956-57 f the differences between the 

laarginaHralUB product of land and its loputed rental vera non­

significant in respect of all the categories of sample fans in 

both the years, indicating thereby optlnun u&o of land in al l 

the sige groups of saaple ffcnne. In case of s w l l fores, ths 

marginal value product of land was significantly lover than its 

imputed rental in the year 1956-57, meaning thereby i t s 

ins f a d e nt use on small fares* In the process of modernisa­

tion, small fans have proved to be relatively more efficient 

as they have moved from greater than optlsal level in the use 

of land Input to optical level, through intensive cultivation. 

In east of human labour, barring largr fares in 1956-57, 

the marginal value products are observed to be invariably 

greater than the wage rate on a l l the t*xm in both the years, 

However, i t is noteworthy that the differences in the marginal 

value product of human labour and wage rate are non-significant, 

which mans rational use of human labour on the fans lnspite 

of the fact that the bulk of labour force cane from the fan 

family itself* 

The marginal value pxoducts of bullock labour turned out 

to be negative on medin fares in 1956-57 and on small fans in 
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1970-71* On the other fa»s though the warginal value products 

of bullock labour were positive in both the year®, the same 

v«re ouch less than the acquisition eoBts* ,2d.e indicates 

uneconomic use of bullock power on a l l sizet of fans In the 

region* 

The taarginal value products of manun t and ferti l isers 

have tended to be greater than the eost on a l l the faros in 

both the years. However, the differences but ton the marginal 

value product of nanurea and ferti l izers irz^ut and its cost in 

the two years indicate that the small fait^ &&vo uade possible 

adjustaenta and Boved towards options level in the use of this 

resource during the period. As the marginal value product of 

manures and fert i l isers was significantly greater than the eost 

on medium and large fanes in 1970-71* i t want that there is a 

create r scope for inereafiing the use of this i t source for 

^asiBdzlng net returns, 

The marginal value products of other working capital in 

the year 1970*71 were greater than those obtained in 1956*97 

in a l l the sise groups of saapie faros. Besides, in the year 

1970-71 the marginal value product of other working capital 

was significantly greater than i ts coet on a l l the farts. This 

indicates that there is a need for increacinc the use of other 

writing capital on a l l the fares so as to ' taxici^ net returns. 

Xhe marginal value product of annual i^-d capital invest*-

sent which was negative on ssal l f&r&s in 1956-57 turned out to 

be positive and significantly greater than its cost in 1970-71* 
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Qropa grovn in 195&-9? Crops grmm In 1970-71 

*f. *<teat 'Unirrigated *f« Eajra^locta (Irrigated' 
5. Ibeat (Irrigated^ 5# Ba4ra^Ejb*id (Irrigated) 

6* wheat (JhirrigatGd; 

6. sugareane^plantaddrrigiitra^ ? # u f e a t ( ^ i g a t e d ) 

7. Cotton (Irrigated' 8, su^rcc^^plantedCIirlgated 

8. Gram (Shiwigated; 9* C o t t 0 n «»*•«*•* ' 
10* Gram (Unirrigated) 

9. Groundnut (I&irrigated) n # Q ^ ^ ^ ; m i n t i a t e d ) 

Xbe variables considered for the production function 

analysis are i 
1 m Output of crop In quintals 'tonnes in oaae of sugarcane). 

3^ " Area under crop in hec tare . 

Xg « Bu&an labour in man-day* • 

X 3 . M U 0 * l * « t t ! » ! » i ! w * j . . 

^ * Manures and ferti l isers in rupees. 

X* » Other working capital in rupees* 

The correlation matrix in respect of individual produ­

ction functions i* given in Appendix XV. The estimates of 

production functions aw presented in Tables 7#3, 7.9i 7*10, 

7*11 and 7*12$ respectively for Jovar (aairrieated and irrigated), 

Bajra (unirrigated and irrigated), Wheat (^ i r r igated and 

irrigated), sugareane-planted and Cotton (both irrigated), 

and Grain and Groundnut (both unirrigated) for the yeare 1956-57 

and 1970-71 • ?h» geewetrle Mans of output and input variables 

are given in Appendix XVI. 
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Table 7.10 • regression Coefficients, standard trrors and Coefficient of Multiple Determination 
For uheat (IMrrlgatcd) and i.heat (Irrigated) in 1956-57 and 1970-71 

Sear Bullock .Kanures & .Other „»t*a of" lourtout . j . . ^ . Hunan «»*.««,- r-c»«— « . v - w * ,»-«.„* R, 
'f loe a ' ^ ^ * labour labour ' f e r t i l i - horkinc 'regression .CO zexe 

(Hectares )((Kan-dajs )(Pairwd£3« /(Rupees) (Rupees 
capital coefficients 

value 

1956-57 ->3305 

K«20 

,Jf3250 .318W* -.06970 .116$* .1^20>f 

(.31757; (.30090) (.21766^ (.1955&) (.07960 (.0985? 

.93962 .82M79 13.1812*** 

1970-71 

H«21 

1956-57 

IfafcO 

.17223 

(.5206?) 

-.781H7 

.»»7ai3 .03759 .2003.6 
• 

.35236 .59622 -.23233 

.090^8 .03735 *33$71 .82227 13.8792*** 

(.20183) (.273^2 (.156**2) (.060725 

.20523 
* * 

H.fc. 
(.27592 

(.55523. (.23692) ( .219^) (.20098; (.08937' (.22005 

3 
.15219 1.07367 .7923^ 22.6058*** 

1970-71 - . 2 ^ 9 

n«69 

.26838 .36391 .05221 .1622** .07^01 .92076 .87207 106.066W*** 

» • ' . *** *** H.S. »*» * 
(.280IA-) (.10887) (.09602) (.07813) (.03599^ (.0»*92: 

(Figures in parentheses are the standard error of respective regression coefficients) 

*, ** and *** significant at 10, 5 and 1 per oent leve ls , respectively. 



lable 7.11 : regression Coefficients, standard 1 rrors and Coefficient of Multiple Determination 
l or ugarcane-Planted (Irrigated) and Cotton (Irrigated* ,±n 1956-57 and 1970-71 

Year 

1«21 

.Constant T~T 7H»»Mn . Bullock (Hanuzes &, other . U B O ? ~ 7 ; 
Uoi a. * 4 * n o • labour ' labour :Forti l i - * working regression * 

1C zers capital coefficients 
(Hectares )(Kan-days) (Pair-days)(Hupees ) (Rupees) 

« ! • • 
value 

1956-57 -.lCkOG .28W-5 .08910 .11123 .kojeh .09191 .90023 .95371 i69.33fc6*** 
*•"» * BUS. * * • * 

(.>»62&9, (.18736) (.1»&13 (.08613,' (.18539) (.O699I) 

1970-71 

ii»5o 

1956-57 

B«21 

1*39 

.12136 .29877 .IV766 .09685 .32097 .II670 .9309^ 

(.2*105- (.08032- (.06792 (.056V1) (.07132) ( . 0 * 9 ^ 

.26?15 .67692 .20011 
* * * 

.0726* .22337 .05155 1.07932 
• 

(.73?1$) (.32895) (.1*961, (.30972) ( . 1 5 W (.17*32 

,9?6*8 365.M)31***g 
o 

.80139 1*.7923*** 

1970-71 .11759 .50673 
K.J * * • 

29399 .01217 .12119 

(.21912) (.082*7) (.10502) ( .05990 (.0*281) (.0*5&6 

.05IO9 .98518 .92601 63.6225*«* 

(Figures In parentheses are the standard error of respective regression coefficients). 
*, ** and *** rdgnlfleant at 10 , 5 end 1 per cent l e v e l s , respectively. 



fable 7.12 » **-cression Coefficients,Standard l rrors and Coefficient of Multiple Deteminatlon 
Ice Graa Clfairrigated) and Groundnut (Unirrigated) In !•;?€-• 57 and 1970.71 

Sear 

u»33 

. ConstejaV," land . HuEan "Bullock,1 anuria *. other „Uaa o f " 3 
'(io^; « * * labour 'labour ' l e r t i l i - 'workine 'xae»a\aL 

10) ssers - capital coefficients 
'Hectares / (kan-d&ys)(Fair-days 5(Bapees ; (hupees' 

value 

1956-57 -.03061 .37166 ,lH69»t- .»*566l .1MX* -.1969V .5X630 .73912 17.^302*** 

(.6C&85 (.30633) (.09196. (.23017) (.10902) (.MC91** 

1970-71 

H«27 

1956-97 

ti*22 

-»M>36l .»»7686 .269^7 -.17198 .11591 .32253 1.01279 .96956 98.0586*** 

(,2»f292^ (.16257 ' (.1997V (.10128) (.039*-) (.12789) 

-.22079 .61759 .10161 .09590 .07266 .03371 
* • * 

( . 1 ^ 5 (.08799' (.10268^ (.05613; (.01268) (.09113 
J*»i 

•921.̂ 7 

8 p 

83173 83 9M»6**» 

1970-71 -.**&*/2 

M*23 

.6567S 06899 
* 

05321 .12832 .03732 .85822 .85615 7V.1V39*** 
l i , ^ . * • • * i f .S , • * B. . 

(.5902% (.22126) (.05925: (.08273) (.05230) (.22709) 

(figures l a parentheses arc t ie standard error of respective regression coeffL&eats). 
*, •* and *** significant at 10, 5 and 1 per cent l eve l s , respectively. 



202 

Further, in order to study changes In fa»ser*s a l l oc s 

tive efficiency of agricultural resources for different crops, 

comparisons of the marginal value products of fastr, inputs were 

&ad& with their respective per unit acquisition coats. The 

marginal value product* ( at the ge ore t r ie tx-tm level ) of a l l 

the inputs found significant in the equations ( presented in 

Table* 7.B through 7*12 ) vere compared with their respective 

per unit acquisition costs to teat the efficiency of their 

uti l isation in the pro&aetlon of different e r a s . The differ 

eness between the uarginal value products and per unit acquisi­

tion costs wre tasted, for their significance with the help of 

*t* test* The restate thus obtained are presented In Tables 

7.13» 7.1k* 7.l5t 7.16 and 7*17 Ibr Jowar (unlrrigated and 

irrigated), Bajra (unlrrigated and irrigated)9 iheat (unlrriga­

ted and irrigated), sugarcane-planted and Cotton (both irrigated' 

and Gran and Groundnut (both unlrrigated), respectively. The 

results of the estimated production functions and the compari­

sons of marcinul value products of different inputs with their 

per unit acquisition costs in respect of individual crops are 

discussed below separately. 

7.6*1 Fie source Productivity of Dan Inputs for Different Crops : 

I t can be made out frees the data presented in Tables 7.8 

through 7*12 that the s&tlple correlation coefficients of a l l 

the production functions estimated for different crops gram in 

the years 1956-57 and 1970-71 vere s ta t is t ical ly significant at 

1 per sent probability level# indicating that the fore of the 
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production Amotion* gives a good f i t . An ordination of tbe 

coefficients of KUltiple determination (H2) of production 

functions for a l l tbe cropa indicates that land, husan labour, 

bullock labour* manures and fertilizers and other woxking 

capital explained together about fa to 95 V®* cent and Si to 

95 par cent variation in tbe logarithm of output of different 

cropa grown in tha years 1956-57 and 1970*71 * respectively. 

The parentage variation in tbe logarithm of output explained 

by tbe included input variables *e*m to bare been Increased 

during tbe period in eaae of a l l the crops grown under irrigated 

conditiona ( excepting Bajra ) and gran grown \mxter tsiirrigated 

conditions, whereas in case of a l l tbe other crops i t tea 

remained note or less tbe came. 

Tbe regression coefficients of land 'were found to be 

significant for a l l tbe ereps grown in both tbo years. Tbe 

regression coefficients of human labour wore significant for 

a l l tbe crops excepting sugarcane planted (irrigated), cotton 

(irrigated), Gram (unlrrigated) and Groundnut (unirrigated) 

grown in 195&-57 and Wheat, Bajra and Ground (a l l unirrigated) 

grown in 1970-71* The probable re aeon for nonsignificant 

coefficients of thia input for tbe above»en&loned exops Kay be 

that tbe uae of buaan labour for these craps was nearly uniform 

or varied within a very narrow range. The r&grfc&sion coeffici­

ents of bullock labour were found to be si^Ofieaat only in tbe 

production functions for Sugarcane-planted (irrigated) and 

Graio and Groundnut (both unirrigated) grown in both the years, 

and wheat and Bajra (both unirrigated) grown in ls?0-7l. 

file:///mxter
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The regression coefficients of oanures and f t r t i l i sew vara 

significant In alnost a l l the production functions excepting 

for Jowar and Oram (both unirrigated) grown In 195&-57 and 

Groundnut (unirrigated) grown in 1970-71. Ot&er wortclng capital 

vaa not found to be significant for Jowar, ! beat, Cotton ( a l l 

i rr igated), and Groundnut (unirrigated) crops grown in 1956*57 

and Jowar, Bajra, Wheat* Gram (a l l unirrigated) and local Bajra 

and Gotten (bote irrigated) crops grown in 1970-71. 

fh© elast ici t ies of output with respect of land, huoan 

labour, manures and ftertlllgeie and other working capital were 

positive in a l l the crop* grown in both the years excepting for 

other working capital in Grass (unirrigated) grown in 1956-57 

where i t was negative* Xbe elas t ic i ty of output with respect 

to bullock labour turned out to be negative in the production 

functions estimated for Jowar (unirrigated), -heat (irrigated 

and unirrigated) and Cotton (irrigated) crops grown In 1956-57 

and Gran and Groundnut (both unirrigated), &mm in 1970*71* The 

negative elast ici ty of output with respect to bullock labour for 

these crepe indicates that there was probatay an excessive use 

of this input* But the negative elast ici ty of output with 

respect to bullock labour was fcow&ve? found to be s ta t is t ica l ly 

non-significant in case of the crops grown in 19^6-57. 

An examination of the elast ici t ies of production of 

different inputs with reference to a l l the crops grown in both 

the? years indicates that the elast ic i ty of production of indivi­

dual inputs mm less than unity, implying decreasing marginal 

productivity of fact or-inputs. 
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She elast ic i t ies of production vere highest for land, 

followed toy Ismm labour and manures and fertilia&rs in case of 

najority of the crop* grown in 1956-97. imn in the year l970-7l t 

the elast ici t ies of production were tigjbest for land in a l l the 

crop* but they v*re followed by manures and fert i l isers in eotce 

crops and hu&an lafcour and other writing capital In other crops. 

these elasticit ies indicate that the output secponse to a given 

increase in land input was greater than fret a similar increase 

in the use of other f a » input* ( given the uos of a l l other 

inputs ) in both the years. Besides th is , i t i s found that the 

elast ici ty of production of land Input has increased during the 

period, particularly for a l l the crops grom under unirri gated 

conditions and jovar grown under irrigated conditions. The 

production elas t ic i ty of land input ha* decreased during the 

period in case of Bajra, Wheat and Cotton crop© grown under 

irrigated conditions * whereas i t has retr.ained the &am in case 

of Sugarcane-planted. 

She elast ic i ty of production of ta»an Inhour input 

aeee» to have decreased during the period in majority of the 

crops excepting sugarcane-planted and Cotter. Chotb irrigated), 

and Gra© (iwirrigated). Tim e last ici ty of production of 

W2&& 1*** to mmmt dutftag tht ?«** m an the 
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e l a s t i c i t y of production of o t t e r vorking capi tal has increased 

in Jovar and -ugarcane-planted (both i r r iga ted ) , and Gran 

(unirr igated), while i t has decreased to wheat ( i r r igated and 

unirrigated) and remained the a cane to case of Jovar, Bajra and 

Groundnut ( a l l unirrigated) and Cotton (Irr igated) crops. 

An examination of the suss of regression coefficients 

obtained for the Individual production functions reveals tha t 

there existed increasing returns t o scale for Jovar ( i r r iga ted) , 

heat ( i r r igated) and Cotton ( i r r iga ted) crops grown in 1956-57. 

Nearly com tant returns to scale have been noticed for Sugarcane-

planted ( i r r igated) and Jovar (unirrigated) crops grown in both 

the years and Graa (unirrtgated) grown in 1970-71. In oase of a l l 

other crfcps grown in 195&-S7 and 1970-71 there prevailed decreas­

ing returns to sca le . The retains to scale vere found to have 

been Improved only to case of Bajra and Gra& (both unirr igated), 

vhereas there was downvard nove&ent in the returns t o scale 

during Use period to cast of a l l other crops excepting Sugarcane* 

planted ( i r r igated) and Jovar (unirrigated) to whose case the 

constant returns to scale remained unchanged* 

The comparison of the values of the intercept term 

reveals that there has been technological change to production 

of majority of the crop enterprises excepting Jovar (both 

I r r igated and unirr igated), Graa and Groun&sut (both unirr igated). 

Zb» degree of technological change, bovever, varied conaider*w.y 

tfcdSg tt*ft® ^ ^ P enterprises* 



207 

7*6.2 Coaoarlsoo of Marginal Value Product of Inputs Kith 

Their Prices For Different Crops : 

Baaed on the data given in Tables 7»13 through 7.17• a 

Co© par Is on U made below between the marginal value products 

( at the geometric wan level ) of al l the inputs found signi­

ficant in the equations (presented in Tables 7.8 through 7*12^ 

with their per unit prloes (acquisition coste) to study changes 

In fanner's allocating efficiency of agricultural resources for 

different crops over the period under wfercnoe, 

l> foy<y (^irrigated : 

The marginal value products of land and bullock labour 

inputs were significantly loner than their prices. In both the 

years. This indicates that both the Inputs were not optimally 

ueed in both the years. The differences between the marginal 

value products of bu&an labour and other working capital and 

their prloes were found non-signtfloant, thus showing the 

optimum use of these inputs In both the years. As against this, 

the use of manures and fertilizers, which was found to be 

optimal In 1956-57* was less than optimum in 1970-71. This 

wans that the returns could be increased by Increasing use of 

manures and fertilisers for Jowar (unirrigatecu* 

l i ) immx (Irrigated^ : 

The comparison of marginal value products of Inputs with 

their prices indicated that land, human labour and other working 

capital were optically used for Jowar (irrigated in both the 

years as the marginal value products of these inputs were not 
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Table 7,13 i Comparison of Marginal Value Products of Fane Inputs 
1th Their Prices for Jbvar (Unlrrigated) and Jdwar 

(Irrigated) in 1956-57 and 1970-71 

Itens i Bupeee per unit of inputs 

t Jownr(0n irrigated ; 

I 1970-71 : 

t Jbvar (I 

. 1956-57 

rrlgated) 

« 1956-97 

irrigated ; 

I 1970-71 : 

t Jbvar (I 

. 1956-57 1 1970-71 

llo.of observations 50 88 Vo 7V 

la&A 
I.VP at G,U# 29,81 89.73+ 207.95 218.lV 
Price (per unit) 100.77 132.U6 15*.53 175.63 
ulffterenee -79.9**»* -V2.73*** 51 .V2 Vs. 51 
^«E« 20.89 16.2*+ 95.V7 37.67 

Iluecxi Labour 

}VP at 0.fc. 2.50 1.8V 3.26 1.20 
Price (per unit) 2.32 2.32 2,16 2.16 
Llffexenee 0.18 -0.V8 1.10 -0 .96 
•** ••*- • 1.1V 0.67 1.V1 0.83 

î iM^"*HBa3iiiPB f̂tBi ftriP^^jWijiSai-

KW at 0»H, 1.25 -0 .58 1,78 0.63 
price (per unit) 6.52 7.72 V,91 7.02 
Difference -5.27*** -8.30*** -3.13» -6.39*** 
w«E. 2.09 1.90 ?.3V 1.80 

» 

FVP at G#K# 1.08 1.62 2.30 V.38+ 

Price (per unit) 1.00 1.00 1.00 1.00 
A)ifferenc<? 0.08 0.62** 1.30* 3.38*** 
S # l . 1.29 0.37 0.93 0.70 

Otter Working Capital 
MVP at C.ii, 0.78 1.28 0,91 0.8V 
Trice (per unit) 1.00 1.00 1.00 1.00 
Difiterenee -0 .22 0.23 -0 .09 -0.16 
L.E. 0.55 1.61 K55 0.58 

,** and *** signlfleaat at 10, 5 and l per cent levels, 
respectively. 

it tbe marginal vaiue p; 
r.ated for two years are significantly diffirrnt fro*, each other. 

+ , indicates that tbe marginal value products of the input es t i -

http://218.lV
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labia 7.1*f * Comparison of Karglzial Value Products of Farts Inputs 
ritfe Their Pricee for Bajra (Ohirrigated) and Bajra-
Local and Hybrld(Irrigated) in 1936-97 and 1970*71 

I tees s Rupees pe r unit of inputs 
1 BaJ ra(tfoirr igated) 

J1956-57 8 1970-71 
1970-

t local 

Irrigated} 
•71 

1 BaJ ra(tfoirr igated) 

J1956-57 8 1970-71 
1970-

t local i Hybrid 
No.of observations 0* 55 

91,11* 

27 m 

^Tv? at CK. 

0* 55 

91,11* 152.02 2»f3.56 
Price (par unit) 99.32 128.32 126.05 lMf.80 
i>iffe*enoe -50.51**** -37. a * 25.97 98.76* 
w#& • 19.37 2M-.99 53.8V 

Human Labour 
KVP a t 0#K. 1.19 0,62 2.^7 1.83 
Price (per un i t ) 2.1>+ 2 ^ <>,k3 2.36 
difference -0.95** -1.52** G.0V -0.53 
w«L# OM 0.72 1,21 1.31 gi,mra? 0.7** V.aV" 2.35 5.35 
Trice (par unit) 6.30 6.95 7.37 7.86 
idflterenee -5.56**» -2.11 -5.02 -2.51 

i.afc 2.M) >+.02 V.87 
2-anufec and l e ^ ^ a y a 

IVP at 0*K. 1.79 1.56 l . lV 2.03 
Price (par unit) 1.00 1.00 i .00 1.00 
i4.ffereace 0.79 0.56* 0.1»f 1.03** 

0.79 0.36 0.73 0.51 
Other Working Capital 

KVP a t G.K. 0.71 0.85 1.18 1.9V 
Trice (p«r unit) 1.00 1.00 1.00 1.00 
Difference -0.29 -0.15 0.18 0.9V 
^«£ • 1.09 0.96 1.57 1.32 

%** and •*• significant at 109 $ and 1 par cent levels, 
respectively, 

• indicates that lift's of the Input estimated fear two years are 
significantly different free each other. 



2X0 

significantly different ttm their prices, The oarginal Talus 

product of bullock labour was negative in both the years and the 

difference between the marginal value product end i ts price was 

found to be significant. Ibis indicates that the bullock labour 

input nas used in excess, The narglnal valus product of nanures 

and fertilisers was significantly higher than i ts price in both 

the years f Indicating thereby lower than opticus level use of 

manures and fert i l ise its for the crop* In ot ter words, there 

existed a scope for increasing returns fuses «fevar (Irrigated) by 

Increasing use of manures and ferti l isers in both the yeas*. 

i l l ) Bajra. {Unirrigated) s 

In case of Bajra (unirrigated) the &arslnal value products 

of land and bucan labour were significantly lower than their 

prices in both the years, which meant excessive use of these 

inputs. The marginal value product of bullock labour was signi­

ficantly lower than i ts price in 1956-57* but the difference 

between i ts marginal value product and price was non-significant 

in 1970*71* Ifcia indicates that the use of bullock labour for 

Bajra (unirrigated) has become optis&l during the period. The use 

of manures and fert i l isers and ot ter working capital In 1956-57 

and that of la t te r in 1970-71, was found to be optical as the 

differences between their marginal value products and prices 

were non-significant during respective years. The marginal value 

product of manures and fert i l isers t however, was found to be 

significantly higher than i t s price, There w f thus, a need 

for increasing i ts we for maximising return;. 
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labia 7*15 « Comparison of Marginal Value Products of Ears Inputs 
\ itfe Tt&tT Prices for i>b»at (^irr igated) and Wheat 
(Irrigated) in 1956*57 a»d 1970-71 

Items , Eupe @s per u n i t of inputs 
i v.iieatdJnlrrigated) 
» 1956-57 * 1970-71 

i * h§a t ( In 

1*0 

r igated) 
J 1970-71 

So,of observations 20 21 

i * h§a t ( In 

1*0 69 

Land 
MVP a t G.IU 96.69 222.1+6 105.69 305.75* 
Prto© (per u n i t ) 15^*9^ 187.86 19V.68 136.83 
difference -58.25 3K60 -88.99 118.92* 

67*26 95.51 71.07 92.11 
Hinaan Labour 

1.73 0.52 1.91 
.*. 

~ a t M f 1.73 0.52 1.91 3.90+ 

Frio© (per w i t ) 2.83 3.31 , ' .15 2.15 
Difference -1 .10 -2 .79 —0#2H" 1.75** 

1.18 3.82 0.70 l.Ofc 
Bullocfc jUtteow 

-0 .95 6.62* -1 .79 0.22 
Price (per u n i t ) 5.37 0.61 V.17 6,>*5 
riffle re»ot -6.32** -1 .99 -5.96*** -6 .23** 
£-•£•• 2.68 5.17 1.55 3.36 

K7P a t a j i . i # 5 5 1.56 a . 88 2 > 2 
Price (per w i l t ) 1,00 1.00 1.00 1.00 
Difference 0.55 0.56 2.88* 1.1*2*** 
r T 1.06 1.05 1.30 0 .5^ 

' W f t 5 8 ^ 1.21 0.27 1.51 0.56 
I r i ce (per u n i t ) 1.00 1,00 1.00 1.00 
Jiffter^ne© 0.21 -0 .73 0.51 -O.Vf* 

0.81+ 2,00 <"«19 0.3^ 

% ** and *** ^igrtLfieast at 10, 5 and 1 per cent lavels, 
respectively. 

* indicates that the KWs of the input eetfa&wU for two years 
are significantly different fro© each otter* 
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l v ? Bajya (Irr igated) s 

In case of Bajra-Local (Irr igated) grovn in 1970-71 the 

differences between the marginal value products of a l l the five 

categories of Inputs and the i r respective prices vara found to 

ha non-aignificant t indicating thereby optimal level use of 

these Inputs* The use of hucan labour, bullock labour and other 

working capi ta l Inputs vas found to be optical In case of 

Bajra-Hybrid ( i r r iga ted) grown in 1970-71, there*, however, 

axis tad greater scope for increasing r e t u r n from Bajra-Hybriti 

( i r r iga ted) by increasing use of land and manures and fer t i l ize re 

inputs aa the Ejarginal value products of these inputs were found 

t o be s ignif icantly higher than the i r prices* 

T ) v:hea.t (Unlwigatad) 8 

The difference between the marginal vrJLue products of a l l 

the categories of inputs used for wheat (Ehirrigated) and the i r 

prices vas found non-significant in both tho j c a r s . This reveals 

that there was optimise level use of these inputs. The only 

exception to this vas bullock labour used in 1956-57» vhose 

marginal value product urns signif icantly loutz than i t s per 

unit pr ice , indicating thereby excessive use of tibia input. 

•*) Mltftl ( i r r igated) 
* 

The difference between the marginal value products of 

land, hu&an labour and ether working capital inputs and their 

per unit prices vas non~signifleant in 19>6-57* *&ich means 

that these inputs vera used optimally for the crop. The 
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marginal value product of bullock labour was significantly 

lover than and that of manures and fert i l isers greater than 

their respective prices in the sac* year, fbis shows that the 

use of bullock labour was in excess and that of manures and 

fert i l isers below the optimal level for the crop grovn in 

1956-57. In the year 1970-71 * however, the marginal value 

products of land, human labour and manures and ftertilisei© 

inputs were significantly higher than their respective prices, 

indicating thereby less than optimal level use of these Inputs 

for the crop* As against th i s , the marginal value products of 

bullock labour and other working capital were found %o be signi­

ficantly lower than their prices and therefore these inputs seem 

to have been wed in excess for the crop* The comparison of 

marginal value products of aU the Inputs and their prices 

clearly reveals that there existed greater scope for increasing 

returns from the crop through optimal level use of these inputs 

in 1970-71. ihe returns could be increased by increasing use of 

land, human labour and manures and fert i l iser- inputs and by 

decreasing the use of bullock labour and otter working capital 

inputs* 2Jbe increase in the marginal productivities of land, 

human labour and manures and fertil ize re during the period may 

be attributed to the improved seed variety of the crop sown in 

1970-71. 

v i i ) Sugarcam^glanted (Irrigated) 1 

sugarcane i s perhaps the only crop vhcrein no change 

in the alloc at ive efficiency of the sample f a»s Is observed 

during the period. The marginal value product:; of land and 
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labia 7.16 1 Comparison of Marginal Value Products of Faun 
Inputs Viltb Their Prices for sugarcane-Planted 
Irrigated) and Cotton (Irrigated) in 1956*57 
and 1970-71 

I teas s Rupees per uni t of 
jOdttcn < 

Inputs 

î ^gf̂ * 
uni t of 

jOdttcn < [ I r r iga ted) 

J1956-57 J 1970-71 • 1956-5? 
21 

320.29 

' i 1970-71 
i o . o f oteerrations £ '""" 50 

2V70.9* 

• 1956-5? 
21 

320.29 

39 

Of* a t G.K# 21»»-5.13 

50 

2V70.9* 

• 1956-5? 
21 

320.29 899.58* 
Pr ice (per u n i t ) 369.70 581.59 1&3.33 177.26 
Difference 177 5 > 3 * 1889.35*** 12U96 722.32*** 
t̂  *E# 1301.76 639.57 15;'.68 132.60 

^Sfe^Ei. 3.8fc 5M 1.63 2.59 
Price (per un i t ) 2 . M 3.31 2.19 3.12 
difference l . V j 2.15 •o«56 -0 .53 
uJB. 5.98 2 , If2 v.03 0.8W 

mullock labour 
LVP a t G#il. 18.66 19.66 -1 .33 0.99 
Pr ice (per u n i t ) 6.50 11.71* ; . 9 9 6.30 
Difference 12.16 7.92 -7 .37 -5 .31 

13.91 11.08 5.87 >*.37 
lanuies and P e r t t l i a e w 

MVP a t O.K. 5.68 2.95 P.OV 2.51 
Iri.ce (per uni t ) 1.00 1.00 1.00 1.00 
Liflterence If, 68** 1.95*** 1.0V 1.51** 
S.B. 2.51 0.63 1.39 0.80 

^^fe^ty52^ l.lW 1.21 1.09 1.39 
t r i c e (per u n i t ) 1.00 1.00 1.00 1,00 
Llffercnce 0 . 1 ^ 0.21 0,09 0.39 
• • * • * * • 0.8W 0.»f9 3.?0 1.12 

*,** and *** Significant at 10 t 5 and 1 per cc^t lewis ̂  
respectively. 

+ indicates that the i VP& of the input estimated for two years 
are significantly different from each other 

http://Iri.ce
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manures and ferti l isers inputs were found to be siffxlfleantly 

higher than their par w i t prices during bofcl the years* This 

indicates that there existed greater scop© for increasing 

returns tgm the crop during both the years by increasing the 

use of land and manures and fert i l ise re inputs to the optimal 

level* The difference between the marginal Ttduo products of 

human labour, biflloek labour and other working capital and 

their raspeetive par unLt prices was non-significant during 

both the years, which meant that there was optical level use 

of these Inputs, i t may, however, be noted that limitation 

en availability of irrigation resource will net permit diversion 

of additional land for sugarcane cultivation for maximizing 

returns, ^ 

v l i i ) Cotton (Irrigated) i 

The difference between the marginal volue products of 

a l l the categories of inputs and their per unit prices was non­

significant *& the year 1956-57» indicating thereby optimal 

level use of these inputs, i n the year 1970-71 also, the 

difference between the marginal value products of human labour, 

bullock labour and other working capital inputs and their per 

unit prices was nonsignificant. The marginal value products 

of land and human labour inputs, however, art found to be 

significantly higher than their respective prices in the year 

1970-71, meaning thereby less than optimal level use of these 

inputs. Tim returns from ootton cultivation could, therefore, 

be increased by increasing use of these input: „ The comparison 
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Table 7.17 s Comparison of Marginal Value Products of J&re Inputs 
Mth Their Prices for Gre® (Unlrrtgated) and Ground­
nut (Onirrigated) in 1956-57 and 1970-71 

I tens Rupees per ua l t of Input* 
t GraoC dbirxigated! Grouadnui(Unirngated 

i I 9 W I "* l95*-57 1 1970-71 
Ho.of observations 33 27 22 23 

I,and 
KV* a t S.M. 30.6a 91.73 W3.75 755.8** 
Price (per wt i t ) 317.27 163.91 139.33 180,l»f 
difference -36.65 -72.18** 32**A2*** 575.70** 
i-»«£# 66A5 3w»***/ 66,06 25^.63 

Bitten Labour 
t,¥F a i G«K« XftcH* 1.99 X,*r** 1.57 
Price (per unit) 2 . * 2.91 2.17 2 .1^ 
Difference -1.70 -0.92 -0.73 -0,57 
* • • £ • 2.?* 1.1*8 A.W6 2M 

"w^ig 10,50 -1.H6** h»% -3 .51* 
Price (per unit) 5.02 7.23 5.67 6.10 
Idffterence 5.**® -8.69**» ***«.§ JU*> -9.61** 
6J5. 5.29 0.86 2,67 5M 

MTT at C.M, 1.88 0,67 2.39 »*.59 
Price (per unit) 1.00 1.00 1.00 1.00 
liffter^nee 0.88 -0.33* 1.39*** 3.59** 
- . E . 2.81 0.23 0.1*2 1.87 

other Working Capital 
KVP at G.K* -0.83 0.89* 0.29 0,20 
Price (per uni t ) 1.00 1.00 1.00 1.00 
viff t re nee -1,83*** -0.11 -0.71 -0,80 
*»»!*• 0.1*8 0.35 0,78 1.22 

%** and •«• Significant at 10, 5 and 1 per cent levrie f 
re^pectiwly. 

* indicates that the KVps of the input estimated for two years 
are significantly different from each o f e r . 



217 

of marginal value products of a l l the categories of Inputs 

reveals that the technological bteakthsough In cotton cult i ­

vation haa contributed to increased productivity of a l l the 

inputs during the parted* 

ix) Qrag (Ohirrigated* $ 

The use of different inputs for Qtm (us&rxlgated) 

presents a quite dlfIterant picture. The ©ptiaaUB resource 

allocation for the crop was found in case of a l l the catego­

ries of inputs ( excepting other working capital } in 1956-57 

and huoan labour and other woriting capital inputs in 1970-71. 

The uee of ot ter working capital in 1956*9? and that of land, 

bullock labour and manures and fert i l isers in 1970-71 la found 

to be in excess. 

* Qroiaidnut (Unlrrlgatad} i 

The marginal value products of lend and @amires and 

fertil izers arc found to ha significantly higher than their 

respective prices In both the j*are y indicating thereby leaa 

than optical level uee of these inputs. That mawf there 

existed greater scope for increasing returns though increased 

uac of land and manures and fert i l isers inputs during both the 

years. The difference between the warglna2 value products of 

human labour and other worthing capital and their prices was 

non-significant during both the years, indicating thereby 

optimal level use of these inputs. The use of bullock labour 

input which was found to be optimal in 19$6~57 seow to have 
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becoee excessive in 1970-71 ai its marginal value product was 

significantly lower than Ita per unit price during the latter 

yean 

Aa dieetiaaed above, the marginal value product of land 

Input was found significantly hl&er than ita price (average 

Imputed rental of land) in caac of SugarcaxK^pianted (Irrigated 

and groundnut (wiirrigated) crepe grown in both the years and 

Bajra-Hybrld, wheat and Cotton (all Irrigated) crops grown in 

1970*71* A* against this, the amrginal value product of land 

input wee found to be significantly lover than lta price in case 

of Jowar and Bajra (both unirrigated) orope grown in both the 

years and Oreo (unirrigated) grown in 1970-71* Ibeae findings 

indicate that the expansion of area under cultivation would be 

nere profitable in majority of the eropa grown under Irrigated 

conditions. Another conclusion that follows free the evidence 

i s that the high yielding varieties of Ba4rev Lheat and Cotton 

grown wader irrigated conditions have played a prominsnt rale 

in the year 1970*71 In increasing the laargLn&l productivity of 

land Input. 

Tba toman labour input vae found to be optimally used 

far alnoat al l tba crepe grown in both the ye&ge excepting for 

Bajra (unirrigated) grown in both the years and t beat(irrigated 

grown in 1970-71. The use of human labour input mm found to 

be In excess for Bajra (unirrigated) in both the years, whereas 

there exlated a scope for Increasing returns from Wheat 

(irrigated) in 1970*71 through increased uae of human labour 

input. 
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The narglnal value produet of bullock labour Input was 

loner than Ite per unit price in al l the crops (excepting 

sugarcane-planted), although the differences weie noiwsigni-

fleant In set* of the eases. The narglnal value product of 

bullock labour Input vaa eigoifieantly lower than lta per unit 

price in eaae of Jowar (unirrigated), Jowar (irrigated) and 

wheat (irxLgated) crop* grown In both the years, Bajra 

(uttLrrigatcd) and wheat (la&rrlgated) grown in 1956-57» and 

Gra» (wdrrigated) and Groundnut (unirrigated) grown in 1970-71. 

This indicates higher tlutn optiaal level uet of bullock labour 

Input for snjorlty of the mope In both the yoare # 

Aa regards aanurea and fertiliser* Input, i t wae found 

that lta carglnal value product ma significantly higher than 

its price in h out of 9 crops grown in 195&»57 end 0 out of 

U crops gram in 1970*71* This Indicates that, inspite of 

the higher use of wanes and fertilisers input in the latter 

year aa eonpased to the forcer, there la further scope for 

increasing application of nanuses and fertilisers tor different 

crops In order to optimise i t s use and increase returns. 

Adoption of fertiliser responsive higja yielding varieties of 

sow of t3he crops and better irrigation control eight be sem 

of the reasons for such a change. Considering the possible 

high potential for increasing crop yields through incrsased 

use of manures an! fertilisers, i t may bs said that the fanis, 

in general, were less efficient In using this input at the 

optimal level, particularly in 1970-719 *&y no due to linit*-

tions on gyai.1 ability of required fimds for this purpose. 



220 

The difference betvaen the marginal value product of 

otter working capital and it* price was non-t l^iflaant in al l 

the crops grown In both the year*. The only exception to this 

was found 1B GraE (urdrrigated) and Wheat (irrigated) grown in 

1956-?7 and 1970»71t respectively* in whose east* the Barginal 

value products of otter working capital 10m significantly lower 

than its price* It may ha concluded that* on the whole, the 

other working capital Input was optically used in both the yearn. 

The comparison of marginal value products of different 

inputs with their pilots for different cropa Indicated that the 

marginal value products of inputs t e n significantly different 

ttm their prices in 15 eases out of the ^ comparisons made In 

1956*57 and In 25 cases oat of the 55 comparisons in 1970-71. 

These findings suggest that the degree of efficiency of alloca­

tion of agricultural resources was relatively higher in 1956-57 

than teat in 1970-71. Sbia particular finding Is a dear Indi­

cation of the feet that, since agriculture in the region Is in 

the transitional phase of development i t was in a state of 

disetittUibriste In the ea&y »seventies, and may be, It might 

take several yeare to attain a new equilibrium at a higher level. 

7*7 Sconodc Optiaal Levels of Inputs for ^liferent Crops : 

It has been observed in the previous section that there 

existed s©e* inefficiencies in the allocation of farm resources 

in both the years. Keeping this in view, an attempt ha* been 

Bade to study the econoaic optimal level of fare: inputs in the 

production of individual crops under Halted capital (aotuel 
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used) constraint. The Gain objective of such analysis is to 

•«« the extent to which .Hating 1«TE1 of input use deviated 

from the opttaal level end find oat the possible increase in 

the output level of individual crop. throu# reallocation of 

Land is the sain resource of the farcers in the produ­

ction process. The foregoing discussion has shotm that the 

marginal value product of land la ouch higher than its rental 

value in isajoritjr of the crops. This suggests that the ana 

under cultivation should he increased for its optical use* 

However, land being a f l »d resource, i t i s not possible for 

the farcers with their lio&ted capital to extend the area under 

cultivation* Therefore, any suggestion on de&irability of 

increasing the use of land reeouroe would not he of practical 

use# The consideration of economic optimal levels of 2fc» 

inpute baa bee^ therefore, Uadtad to his&an labour, hullock 

labour, ssannres and fertilisers and other working capital* 

fhe eoonoKio optiaal level* of these inpute have been separately 

eetiaated for the individual crops gxovn In both the years on 

per hectare hasis. while estimating these levels* the levels 

of land and other non-significant Inputs have been f ind at 

the fewetrle man. The estimated existing and opt teal levels 

of flan inputs and output per hectare are given la Tables 7.18, 

7.19» 7*20, 7.21 and 7.22, respectively, ffer the crop© Jovar 

(unirrigated and irrigated), Bajra (unirrigatcci and irrigated), 

V heat (uninigeted and irrigated), ugaroane-planted and Cotton 

(both irrigated) and Grata and Groundnut (both utxirrigated) grown 

in 1956-9? and 1970»71» 
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Tabla 7•IS s ous t ing and Optimal Levels of F t p Inputs and 
Output For Hectare of Jovar (Qtoirrigaied) and 
Jovar (Irrigated) in 1956-97 and 1970-71 

Item J Jovar (Unirrlgated) ; 
i MLR * i976~7l t 

Jovar<Irxigat«d} 
if5"6-57 • Wo-frl 

Capital allocate d(Rs.) 68.V0 7@.©6 157.36 166.23 
Human Labour (Keavdaye) 

i-xliting level 25.M) 28.32 6a .09 5^.35 

OptimL level 26.W2 2fc.30 57.61 29.63 

Difference 1.02 V.02 *^#*W 2V.72 

Bullock Labour (Paijvd&y* ») 

1 a&atlng level - - •M *» 

Optical level - M» ** -

Difference - * • - *» 

«Wff» *H F e ^ ^ e w < 8 a . ) 

Existing level - 12.36 23.25 17.93 

Optimal level - <CJL«OO 32.91 76.87 

Difference - 9.32 9*66 58.9V 

Other Working Capital(Rs, . ) 

Ixisting leve l 9M - - 30.90 

Optical level 7.09 - - 25.36 

Difference 2.39 M» . V.5V 

©W|p^ (Qrtfll^e^ 

l xlstixtg level 1.55 2.06 £.03 5.62 

Optimal 1.56 2.10 0.08 6.57 

£>ifiteaeeno& 0.01 O.Cfc o.05 0.95 
lercentage increase o.65 1.9* 0.83 16.90 
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Tabic 7,19 i Existing and Optimal lavala of T&m Inputs and 
Output Par Btatara of Bajta (*drrlgat«d) and 
Bajra-Local and Hybrid (Irrigated) la 1956-57 and 
1970-71 

tUm iBa4»(i»itm|a»ad5 

s 1956-57 * 1970*71 

HgrnTCfrcSi pated tUm iBa4»(i»itm|a»ad5 

s 1956-57 * 1970*71 iSWfr 
Capital allocated(Hs#) 68*82 87.19 135.85 209.33 

SMNfrJ^ftK .f^jkflff; 

1 slating i m l 29.06 - 39#16 62.63 

Optimal leve l rfCTftOdL - 37.77 31.57 

Difference 5.07 - 1.39 31.06 

Btm?ek J^^^pai^dajw,; 
l adating level 4 » 9.53 . -

Optical level «* 7.10 - *» 

Difference - ZM - « P 

MHH&eff. jflft Mttt t* l»<A> •) 
Existing level 6,59 20.96 1+0.69 61. 52 

Optimal leval 1 7 M 37.81 •W**08 81,0V 

Difference 10.85 16.85 3.39 19.52 

Otter Woiklsg CepltaKRs. 
i xlatlng lavel 

J 
*» — V2.66 

Optioallaval - - . 53.79 
Dlfftrence - - » 11,13 

9 1 % ^ (fttfffifcala? 
1 slating laval 1.59 2.75 ^•52 10.17 

Optima level 1.65 2.79 **.5? 10.37 
Difference 0.06 O.Ofc 0.05 0.20 

percentage increase 3.77 1.^5 l « U l 1.97 
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me of hxmnn labour In 1956*57 and bollock labour in 1970-71 mud 

more manures and fertilises* In both the yeare for obtaining 

3*77 and 1>*> per cent increase in eadsting level output dining 

the respective years. 

i v - Bair& (Irrigated) t 

She estimates relating to optimal resource use levels in 

the production of BajrtwLecal (Irrigated) in 2970-71 indicate 

that there was tot wueb difference in the optical and existing 

levels of m* of bwsan labour and nanurea «MI fertilisers inputs, 

Reallocation of funds in flavour of now sara&es and fertilisers 

and less taaesn labour could have contributed to 1.11 per cent 

increase in the existing level output, Sisdlai&y, in ease of 

Bajra-Hybrid (irrigated) grown in 1970-71, i t la found feat 

there wan the possibility of obtaining 1.97 !>** sent increase 

in the existing output level through reallocation of f*wds in 

favour of nore manures end fertilisers and otter nosking capital 

and less huean labour. 

• ) Wheat (Onlrrigated) t 

The comparison of the opttoal and existing levels of 

inputs in the production of Wheat (unirrigated) indicate* that 

less investment in toucan labour and sore en mmx** and iferti* 

1 leers and other working capital could have contributed to 

increase in the existing level output by 16,2V per eent in 

1956*57. 4s against this, there existed ttr possibility of 

obtaining 1*62 per cent increase In the existing level output 

in 1970*71 through reallocation of funds in tmmr ef more 

manures and fertilisers and less bullock la&our. 
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Table 7*21 t I ads ting and Optical Level* of Fan Inputs mnd 
Output per Hectare of Sugarcane^! lantcdC Irrigated 
And Cotton (Irrigated) in 19%-?? and 1970*71 

Xt*©e Tsugareanc-Planted , Cotton( irrigated" 1 IrrtgaUd s 

Timmri"\§5&~m W?Q2?I 
Capital allocated (Us,) 3fc35.s6 293.6.53 179.23 715.02 

•w «^^-«»l»WII«lllliW|»WMWIW*M*WM«W«M«^^ '• ' '—• —I I' l .nn—W 

i xlstlng level 

Optimal level 

Diffextnon 

1 xisting l * w l 

Optical level 

s&fffe renee 

Manures and Fertilise re (Be„) 
—. Mi i K in** iiwii Mwi 11W i Mini i • i • * i f «mnm •IIIM—MMH.UIWI. g . — i i > . i . l . * . J . i i i i n . m in 

xlstlng level 536***0 

OpUGftl level 955*96 

Difference *&9*5§ 

Other hoiking Capital (Ra«) 
ixlflting level 

Optimal level 

Diftferenee 

OirtpiA JQutntala) 
I xlsting level 

Optical level 

L'lfJhrenee 

Percentage increase 

- 223.59 58.16 201.68 

- 190.71 38.67 162.28 

- 32.3S 19**̂ 9 3 9 . ^ 

k5.Ctt kOt^* ~ • 

-0.51 35.27 - •» 

M0 5 . ^ t » -

606.89 

237.57 

389.32 

76.51 

95.30 

18.79 

2^,56 

90C.BI 51.86 

1372.27 9V.5* 

h>?lM ^2.68 

797.»*0 

83*83 

92.19 

8.27 

9.87 

2.38 

3.00 

0.62 

26.05 

85.78 

208.71 

122.93 

8.10 

B.l+6 

0.36 

*0vrtput of Sugarcane i s measured in tonnes. 
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•* Vft*jt (Irrigated) t 

The difference between the optimal and existing levels of 

inputs suggests that XMI investment should have bora wade in 

human labour and BOS* on matures and fertiliser© in 1956-57 to 

obtain 12*90 par oent Increase In the existing output level of 

vheat (irrigated). In the year 1970-71 also there e ads ted the 

possibility of obtaining 8*06 per oast Increase in the existing 

output level of this crop through reallocation of funds in 

favour of acre manure* and fertilisers and htm&n labour and lass 

other vorfcing capital* Ihe optimisation of output exercise 

indicates that the existing allocation of resources widely 

deviated from the desired optimal level in the production of 

wheat (irxlgated) in both the jeers. 

• * i > Si*1MrB#*Hfcf^fl (Irrigated) t 

In the production6f Sugarcane-Planted (irrigated) crop, 

the comparison of the optical and existing levels of output 

indicates that there was the need for reallocation of fends in 

ftevour of more manures and fertilisers and less for a l l other 

inputs in both the years for optimising returns, such realloca­

tion of limited fends cotild have contributed to increase in out­

put to the extent of afc.5* and 9*8? per cent over the existing 

level of output in the jeare 1956-57 and 1970-71, respectively, 

v i i l ) Cotton (Irrigated) 1 

Ttm estimated optimal levels of resources in the produ­

ction of Cotton (irrigated) in both the roars indicate that 

there was the need for a lower level use of htftsan labour and 
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Table 7.22 s i slating and Optical Levels of Fares Inputs and 
output Per Hectare of Gran (Ontrrlgated) and 
Groundnut (Unlrrigated) in 1956-57 and 1970-71 

T t f t H 1- GraB(aairrigated) ,Groundnut(ttnirrigated 
t 1956-57 » 1970-71 • 1956-57 * 1970-71 

Capital allocated (Hs,) 137.37 180.57 112.50 172.26 

Etnas* Labour (Man-day*) 
i-listing lcre l 25.»* 26,22 4fr 65.Mf 

Optimal lere l 9.63 23.62 *» •?V'«a9r 

Difference 15.31 2.60 - M.20 

i ad* ting l a w l 9.29 m. 15.81 *. 

Optimal laTel 17.5* - 12.75 «M 

Difftpenoe 8.25 MB 3.1k -

Manure «p4 ^JF^^IMSLSMMI 
i ad«tlng X m l 1%?* 33.73 22* Bo 32.22 

Optlaal lairel 21.02 29.57 101.72 

Di«*j*noe 5.0* V.16 25.63 69.50 

OthOT WfffWflg 9apit«^L (BaitJ 
fexlating l*f*l 

1 

70. £* «• «• 

Optlaal level - 82.27 «* -

x&fffcxano* - 11.73 - -

Existing level 2.*»7 2.3* 5.06 7.76 

Optlaal l eve l 2.83 2.V9 5.2fc 8.23 
Difference 0.36 0.25 0,18 0A7 

Percentage increase 1*.57 11.16 3.56 6.06 
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©ore of NKtmft and ftrtiliaers Input than their existing levels 

of use to ©ptlalae the teturna. The comparison of ISfce opfiMl 

and ea&a&ng 1/avel* of output Indicates that the fonaer was 

fairer by 26.05 par oent in 1956*57 and **•¥* par cent In 

1970-71 than the latter. 

lx) fiJBB (ttei«±§ated) i 

& the production of Gran (unlrrigated), the comparison 

of optical output vlth existing levels indicates that investable 

funds should have boon wad In f&rour of core bullock labour and 

manure** and fertilisers and laaa huran labour In order to 

maximize the wturas in ttoa year 1956*57. In tte year 1970-71, 

however, there was the need for reallocation of funds In ftivour 

of nore other working capital and laaa human labour and ©enures 

and fertilisers inputs to optimise returns. These adjuetmnta 

could have resulted In Increasing the output by 1 ,̂57 and 11*16 

per oent in the yaars 195&-97 and 1970~71» respectively. 

*> Groundnut (Unlrrlgated : 

The estimated optinal output levels for Groundnut 

(unlrrlgated) estop indicate the need for reallocation of funds 

to permit increased purchase of nannies and fertilla&is in 

both the j*&*B by way of using leas bullock labour in 1956-97 

and hunan labour In 197Q-71* These ad^uetasents in the invaet-

mnt funds could hare resulted in increased output by 3.56 

and 6.06 per cent over the ex i t ing level output in the years 

1956-^7 and 1970*71f respectively* 
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Comparisons of marginal value products of fara resources 

with their prices, la respect of Individual crops a* veil as 

for the flu* business (total c»p production) as % i&ole, have 

indicated that there existed sesft ins file ienciefi 2a the alloca­

tion of fare resources during both the year-. The analysis 

regarding estimation of optisail level use of faro resources for 

different crop* baa also supported the fact that there prevailed 

the possibilities of inereasing output and gxoes letuxn* of 

individual crops in both the years through optiisal reallocation 

of fam reseurets* similar attempt la mads In this Motion to 

determine eeonoa&e optical use levels of ten resources for the 

total crop production bus lass s of the saaple fares at two points 

of tins ant to study changes therein enter a -period of tine. The 

&eenoftie optical use levels of different f&m resources are, 

w^Br w»*i* W^F Sp • e^ *̂̂  ̂ ĵ ep* eft •^HeMM^r vie se îffewe™ eeiis^ii^^ SP :^waew»*e^eipBt ̂ ^^e w* asppeiift adsnwBep*Bfref* VP* W^̂ SJSJF w^enaew 

situations* 

a) i coaonlc Optical Levels of fam Besouroes ttader Dhllnltsd 

The estimated eeonenlo optiaal use levels of different 

fara resources (under wlladLtftd capital situation) vith 

refterenoe to oash alas graiqp of farms and at the overall level 

of savple farms are given in Table 7.23 along with their 

existing use levels in the years 1956*9? and 1970-71* 
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The ooeparison of tte optlael and exi t ing use levels 

of fan resources indicated that at tte overall level t tte 

optical level uao of land (gross cropped area exceeded tte 

existing level in both tte yaaie. Tte difference between tte 

optinal and existing levels of land we f however, narrowed 

down during tte period, implying t tew by tte econooic rationa­

l i t y in tte me of land resource during tte latter period. Tte 

aatiaatad optinal use level of hunan labour is f&md to te 

lower than ita existing uao level in 1956-57. However, in tte 

year 1970-71, tte difference between tte optical and existing 

use level* of huoan labour was alvost negligible. This Mans 

that during tte period under reference tte average fasner in 

tte region tea attained tte equilibrium position in the we of 

human labour resource. In ease of bullock labour* tte opttea-

l l t y exercise indicates that its use was economically irr*» 

tional In both tte years* It i s seen that there was greater 

scope for decreasing tte use of bullock labour to staslalne net 

fan retains. Tte optima use levels of manures and fertilisers 

otter woitting capital and anmtaliaed capital investment are 

found to be higher than their existing use levels in both the 

yean | showing thereby tte need for increasing tte use of 

these lesouroes for aerial atng fa*» returns in 1956-97 as well 

as in 1970-71* The scope for increasing turn returns through 

increased use of these resources wast however, relatively no re 

in the latter period. Ite evidence clearly Indicates that tte 

technological change, embodying tte use of hi£h yielding 

varieties of SOBS of tte craps, tea neoaesarlly pushed up tte 
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demand for irrigation resouroe, manures and fertil isers, farm 

machineries, e tc . , during the early *sevestt&&* 

looking to tin existing and optiaaal we levels of fare 

resources with teferenoe to different alee groups of ftuw i t 

la seen that the existing level we of land resource was lover 

than its optlaal wo level on large fame In 19^6-57 and raoll 

and large fan* In 1970*71* Tho extating wo level of land 

resource was higher than i t s optinal we level in owe of 

mdlw faros in both the year* and snail faros in 1956*57* Xhls 

foot reveals that, heoawe of Intensive cultivation* avail 

fanss have suoeoedted in increasing productivity of land during 

the period* whereas in the ease of large fams there prevailed 

the possibilities of deriving economies of large scale faming 

in both the years* The optiaal use level of hmmm labour is 

found to he higher than its existing we level In a l l the sise 

groups of Dun excepting large faros in 1956*57 and small 

fares in 1970-71. The existing we level of bullock labour was 

far beyond its optimal we level en all the faros in both the 

years, the exasdnation of optiaal and existing we levels of 

manures and fertil isers, otter working capital and annualized 

capital imestwmt elear&y indicates that thert was greater 

scope for ©sxittising Dam returns through Increased we of 

these resources on a l l the fares in both the years. 

b) Xconeeio Optiaal Levels of Faro Besonvoes Under Limited 

Coital sitwtion i 

the estlmtes of eooaonie optimal we levels of turn 



23$ 

resources under unlisted capital situation i n of Halted 

practical use in tto short~ntn period. This is so because, 

limitations on the availability of required capital do not 

pemlt lnaediate drastic change* In the resource use pattern 

in the direction of optis&sation of faro xesouroes. in that 

sense, these estimates wcrely Indicate the potentialities of 

increasing Ham returns in the region* Undtr the situation 

of liadted capital, the fara returns could, tovrpr, he naati-

deed in the short~run period through reallocation of Halted 

capital anong different f a n resource* in such a nay that the 

aarginal rate of substitution between tvo Inputs was equal to 

the ratio of their prices* In vi*v of this, the eooaonic 

optlaal level* of individual resources have been estinated 

under lia&ted capital situation, while doing mf land and 

bUUock labour Inputs MO held constant at their geometric 

©can levels for the reason that the foneoer i s a scarce Input 

and the regression coefficients of the latter are found to be 

non-significant in oajority of the production equations. 

ciiailaily the last i*s>ut variable viz . , annualized capital 

investnent (representing fixed capital assets on the fanes ) 

i s also held constant (at i t s gees&txie seen) in the analysis 

with an as suction that InssdUte adjustments in the use of 

this ares cures are not possible* The exercise regarding 

reallocation of United capital In the direction of optimisa­

tion of resource use i s , therefore, restricted to only three 

other resources, namely, ia&an labour, manures and fertilisers 

and other working capital. The optimal levels of use of 
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these resources aM gro*& returns wider Halted capital 

situation are given in Table 7.2*f alcnprith their existing 

levels In Individual slse groups of farm* and at the overall 

level for both the years* 

It can he seen free the table that at the overall level, 

reallocation of limited capital In ftrour of mm manures and 

fertiliser* and other voilcing capital and leas hwtan labour 

could bate contributed te an increase in the existing level of 

gross returns to the extent of 7.87 ami 3.19 per cent in the 

years 1996*57 *nd 1970-71, respectively, when Individual else 

groups u e considered, i t la found that the existing use level 

of toaaan labour was higher than its optinal use level in all 

the slge grotqpe of flaron in both the years. This suggests 

that the we of htnan labour ehould have been decreased to its 

optlnal level and extra flmds resulting therefrom should have 

been diverted for purchases of other resouroet • The optlsial use 

level of manures and fertilisers teamed out to be higher than 

Its existing use level on all the turns in both the years. As 

against this, the optimal use level of other working capital 

was higher than its existing use level on large ftuma in 

1956-57 end en all the f ens in 1970-71* Based on these 

findings, i t say be concluded that aeallooation of fmtds in 

favour of sore manures and fertilise i* and other walking 

capital and loss bucian labour could have contributed to an 

increase in the gross returns on large fttws in 1956-57 and on 

al l the fferos in 1970-71* Whereas, in ease of small and mediisn 

fane in 195&-57 ftaad* should have been reallocated in favour 
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of nose manures and fertilisers and less btaean labour and 

other working capital. The reallocation of funds, as suggested 

i t e i i , could hare made i t possible to Increase existing level 

of gross returns to the extent of 3.30, 0*19 and 10*12 par cent 

in 195^*57 and 5*86, 1.1*6 and 3*19 par cent in 1970-71 on small, 

medium and large farms, respectively. By comparing the possible 

percentage increase in the gross return*, restating from reallo­

cation of faro resources under limited capital situation, i t la 

found that these possibilities were relatively more on small 

and large faxt& as compared with medium faros in both the years. 

This means thatt as far as allocation of available (limited) 

capital is concerned, the medium fans were relatively more 

efficient in Judicious use of farm resources in both the years 

followed by small faro* in 1956-57 and large farms in 1970-71. 

7.9 Tt&mtegUffl Change and ae^tfrye Fpfffar &*$** lfl 

Agriculture : 

I t has been revealed from the foregoing discussion that 

during the period under reference agriculture in the region has 

shown changes in resource use structure, resource productivities 

and temper's alloeatlve efficiency. Adoption of nev technology, 

wherever possible, and intensive cultivation have resulted in 

improvements in the productivities of individual resources. The 

importance of individual ffcim resources has also undergone a 

change as a result of technological transformation of agricul­

ture in the region* As trans forming agriculture necessarily 

brings about ehangss In relative factor shares f an attempt in 
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s&ada in this section to study changes in relofclvo factor shares 

In agriculture in the region during tto« parted of fourteen yaare 

( 1956-57 to 1970*71 )» 

Iha analysis attanpted in the previous sections assiwsd 

Cofeb~Pouglas fo» of production function to bs appropriate for 

studying factor-product relatione hip* In agriculture. The 

analysis based on Cobb~L>ouglas frs&avork has $mm that there 

has hian technological change In agriculture in the region as 

the elastic i t las of pxtwiuction and intercept tern haw undergone 

a marked change daring the period* However, this analysis did 

not throw sufficient light on tim changes In relative factor 

shares because, in the Cobb-Douglas fretwork the relative factor 

shares 9 by assumption, regain unchangsd &mn vith a change in 

relative factor piloes and factor ratios (substitution between 

factors) as the elasticity of substitution feetaoon input factor* 

is forced to mity. However, as eridencad by the study, the 

relative as wall as absolute prices of labour and capital iqputs 

and their ratios have undergoes a change during the parted. Under 

these circumstances on attempt is node to study empirically the 

chants in relative factor shares in agriculture vith the help 

of Constant elasticity of Eubatitution (C#S#&#) function which 

eliminates the ass option of an elasticity of factor substitution 

equal to unity. The C#1*S. function mod for this purpose is of 

the following form 

q m Y L° K • < 1 *<5> t J •..(aquation 1) 

where, Q, X and L danota output, capital and labour* respectively, 
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VIA a technological parameter, $ Is a distribution parameter 

and 9 la the factor substitution parts* ter. fhe values of the 

parameters tn the C*E«s* function hare been estimated on the lines 

elaborated In Chapter 3 &? the individual §im group* of ffcn* 

and at the overall level of saicpl© fans , separately fbr both the 

years. The testate are presented in table 7*25* Further by 

caking we of these parameters, the logarithm of the share of 

labour relative to capital in value added under marginal produ­

ctivity equUibrluiB has been estimated by deriving the following 

equation s 

Log(c) * log (§-) * eriog (~£zA~ ) 4 (,r-!3 u>n c^p) +£ 

•••..(equation 2" 
Where9 

1 * B w a n labour ( m a - d a y » } 9 

K at Value of faro assets In rupees, 
v * Wage rate per day in rupees in respective yearef 

q m Bental of capital per unit in rupees, 
irS/S m labour intensity, 

<T m iOasticity of substitution (1/3MPH «& 
£ * Irror term* 

Tim estimated paan&tesa of equation 2 are presented in 

TeUe f ,26# 

It can be seen ttm the table that there has been a decline 

in the labour intensity < -^~~) on ©ediuju and large fares during 

the period* i ia i la i ly , there has been a dteciln© in the factor 

prlee ratio (5-; in the s u e period on all the types of fonts. 

Tim decline in the labour intensity and factor prioe ratio has 

been found to be relatively higher on large fares and aedliK 
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f u s s , respectively. There ban, however, bocn an increase la 

tlit elasticity of substitution between capital and labour on 

snail and nedHat fares. A« the decline la the pareaoeters of 

labour intensity and factor price ratio and an Increase la the 

elasticity of substitution (when labour Intensity and Actor 

price ratios as* loss than unity) cause decline la the share of 

labour relative to capital la value added, It may be said that 

during the period under reference the ineoas store of labour 

relative to capital has gene down la agriculture in tbe region. 

An attempt i s also made to determine the importance of 

forces affecting the relative lncce* shares,. For this f the effect 

of unit change la each of the three pares* text- * elasticity of 
sufc.titutlc C O f factor price ratio log (#-} and labour 

intensity log (~^) - on log s (ratio of labour share to capital 

share) was evaluated* The results are presented In Table 7*27* 

labia 7*27 s Computed Partial Derivatives of log (|~) la Respect 
of Qiffereat »%» Oroupe of Sample Fans la 1956-57 
and 1970-71 

SBBII 1956-57 -.913* .1208 -.8792 
1970-71 -1.00W .3519 -.6W82 

Mediae 1956-^7 -.5860 .lH**- -.8886 
1970-71 -1.232* JJ«7 -.8573 

i.a*f» 1956-57 -A338 .2©*f2 -.7998 
1970-71 -.9236 .0*Vl -.9059 

aH—W.fc-^w•» 1 .Mil 1 — w w 111 n 11 —11 »WM«W»»I *»—w^»^—«—w—nMW•——m—mw i i tmWM^MIW————— • i n n i-nminiu..«wmm". I«IIIWIIWIWMMI———naw^ti—I 

ovmU. 1956-57 -.55©7 .0922 -.9078 
1970-71 -1.0\90 .2020 -.7980 

mm*Mm.umimm^mm\ • • i l ium— mi • m m — i i u i m — — • • • • » » — i ^ w — • — • — • — m w m —w»—•H—IWIW•MIIIIIIIMII^^.IIIII'<^WI>IMM».I»MM^MW^IWI—*—w^M»^tM*-«<»>w»*.ii .^» 
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I t was found that a unit change in <f vm the most important 

factor contributing to change la the relative share of labour 

followed by log ($~> and log (̂~W~ ) t reapeetlvely, The relative 

importance of the individual factors in affecting the relative 

incase shares of labour and capital , however, differed as between 

the three sise groups of sample farm* 

Lastly, the marginal value products of labour and capital 

and the rate of technical substitution between labour and capital 

have been estimated within the C*K.S, function fraoeworic and the 

saoe are presented in Table 7.2B. 

Table 7«28 s Marginal Value Producte of Capital and labour and 
±tate of Technical Substitution for Different sins 
Groups of SsnpJe Fa&ns in 1956-57 and 1970*71 

— • • 1 •—'MPIIPJUHIPI i—IMH—•*•mniwini imni i iwiwwi l i—iw»WTfi">mwiwi iwi i inMwi iy iwwin - • •• n i~ - • mi -wrr T T ' l t n r m m rt r~\ • -\ i i 

Qmvm CaiAtal L«*»®w* c o l ®ufc t i tu t lon 
«I.W.«pl«»PJIPP»pMP^PPPJPM»W»«<»*JP»PPPPMw«IPMPIIp»M^^ Mil • ! IMP 

s w l l 1956-57 .3736 1.9553 .1911 
1970-71 .6590 *.9r& . lwa 

MediuB 1956-57 .8099 2.2?93 .3553 
1970-71 .7»*0 $.$0*Q .1337 

t a r g * 1956-57 .S857 1*7385 .5095 
1970-71 .9518 5*33fc>3 .1791 

•awMPpppppppMiipi iiiiMi»w»w»ip»a*)MP»wppip«Mpwpjii»ii<pppw*»wpwpwai«pp^ in 1 — — 1 it mtw*mm**mwi <<vt»mm»m*m*m*m*m*mmim*+m'mm •IIIPI • • i — i 

Overall 1956*57 • W f 2 .08^ .30^ 
1970-71 #8185 g*g9?3 .1*»63 

<* The overage absolute wags rates were Bs.l.13 ntd ES#3*AG 
in 1956-5/ and 1970-71* .respectively. 

I t can be seen fron the table that t*te marginal value pn>du-

eta of both the factoi* have increased during the period. However, 

&s there nas s te l la r increase in the average absolute vage ra te , i t 

may be said that the evidence presented above confirm the decline 

in the income share of labour relative to capital In value added. 



 
 
 
 
 
 
 
 

 



SUMMARY AND CONCLUSIONS 



Chapter 8 

SDWt&RX hSD COKCiB&IGBS 

A percepUbla technological transformation has been 

under way in Indian agriculture since the la id- ' s ix t ies . The 

mv high yielding agricultural production technology haa 

resulted in an upward shif t i n the production functions for 

major crops, disturbing thereby the stable long-m* equi l i ­

b r i a of t radi t ional agriculture. There a re , however, some 

doubts regarding distr ibution of benefit® of mv agricultural 

technology over the fame and regions in India* The d i s t r i ­

bution of benefits mong the regions have paralleled the 

exist ing resource endowment. The i n t e r r eg iona l dispari t ies 

i n the adoption of new technology have proved that technological 

improvements certainly overcome many of the l imitat ions imposed 

by natural conditions, hot beyond a point, increase in produ 

c t i v i t y or removal of uncertainties cannot be* possible* 

The &tate of Maharashtra la one of the several regions 

in the Indian Union where technological advances in agriculture 

have not iaad£ much head way In the i r contribution to increased 

agricultural productivity and production. The crux of the 

problem of modernisation of agriculture in the state I s observed 

to be associated with the ava i lab i l i ty of capital resources, 

efficiency in allocating these Halted resources to different 

uses | nature of technology end extent of it& adoption determined 

by agzo^eeonoede considerations on different types of fares. 

The main puipose of this study i s , therefore, to under­

stand the growth of agriculture in the region by way of 
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estimating relative change© in resource use structure f resource 

productivities and allocation efficiency on f&ns during the pre. 

technological and post*technological change periods. The study 

is based on the data collected under the two series of Fara 

Banagenent studies in Aheednagar District. She dis t r ic t is 

geographically centrally placed in Maharashtra State and typically 

represents the major eoil-crop eoeplex of the state* During the 

period between the two series of I ana Management studies v the 

agriculture in the dis tr ic t was subjected to various ( agricul­

tural ) development programs** fonulated and administered a t 

the district level wader the saati-level planning approach for 

economic developiatf^fe 

Based on the fare level data for the agricultural years 

1956-9? and 1970-71, the present study attenpte to evaluate the 

changes in cropping pattern* crapping intensity and resource 

endowment on different si&@ groups of fex&£# I t also studies 

the changes in the structure of resource ueef faze inccoe, 

elast ici ty of production of fare resources and allocative effi­

ciency and scope for reallocation of fen resources for the total 

cxop production business of different si&e groups of sample fans 

and ft>r the individual crop enterprises of a l l f a n s . Finally, 

this study addresses i t se l f to the changes in relative factor 

shares that have occurred during the peiiod as a zesuit of 

technological change in agriculture in the region. 

Fzl&axily. tabular analysis baaed on staple Mans and 

percentages has been used in this study. Production function 



analysis using Cobfc~i>ottglas framework has been at s# opted to show 

changes In resource productivities and allocation efficiency of 

fane resources. For the above analysis, the costs and returns 

data corresponding to the f i rs t tLse period hear® been inflated 

to the 1970-71 ( second ttoe parted ) prieet in order to overcome 

the problem of price r ise . Lastly, the use of Constant Elasticity 

of Substitution (C,E,&»} s&del (using original data) has also been 

Bade to study changes in relative factor sharr:, 

The comparison of the f a n structure at two points of 

t ire revealed that the various institutional 2$foxes and other 

development programmes of the period aaem to hove influenced the 

f a n structure, directly or Indirectly, to &om extent. The 

tenurial system has undergone a tremendous change during the 

period. As there was a common practice of either leasing-in or 

le&sing-out land in the Kid- ' f i f t i e s , the owned area of the sasiple 

f ans in 1956-27 was a l i t t l e over thne-fourth of the total 

operated area. However, becaue<*6f successful implementation of 

Tenancy Abolition Act of 1997* tenants of land became owners and 

thereaftezvards land ownei* refrained frost the land ieaslng~out 

practices, AS a result, the entire area wm ovner operated by 

the sassple fans in 1970-71* Besides , though the land use 

pattern has remained the sane during the period, the proportion 

of net area irrigated in the net cropped asca has increased frtac 

15,89 to 28.29 V*r cent. The farcers have undertaken veil sink­

ing, veil repairs and veil energisation progmasnes with the help 

of necessary finance through Co-operative Land Sevelopoent Bank, 

The outlook of the sample fans in undertaking imrestoents in 
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capital assets seems to have changed to a greater extent. The 

investsent in Used capital assets has not only increased by five 

to eight tls&s, but also the proportion of investment cm produ­

ctive assets in the total capital assets has increased during the 

period* Siodlasly, though there was decrease in the aniiaal 

draught power during the period, there has bean increase in human 

labour voxfc force on the fax&s. 

Tim crap pattern on the fares has undergone a marked change 

during the period. Although the proportions of area wider food-

grain and noiwfoodgrain crops regained aore of isss the *mm$ the 

area shares of individual crops have changed to a greater extent. 

The area shares of Jovar, vheat9 sugarcane, cotton, groundnut, 

fruits and vegetable crops have increased, ^mttm those of 

bajra, pulses and fodder crops have decreased during the period. 

The intensity of cropping, on the whole, has increased fron 107 

to 113 V** <^nt during the period^ the increase being proninent 

only on small and medifflB fares • 

She analysis regarding resource-nix employed cm the 

sample faxsn in both the yeans indicated that then have been 

structural adjustments ia the pattern of resource use en the 

farms. At the overall level, the per cropped hectare use of 

hwsn labour increased by 30 per cent, vhile that of bullock 

labour decreased by 27 per cent. The change in cropping pattern 

accompanied with adoption of intensive cultivation practices has 

resulted in an inward shift in the deoand for hwan labour, 

whereas energisation of irrigation Mils vith ptsnp-sets has 
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subatttuted seese of the bullock labour wad for l i f t ing water 

from valla for irrigation purpose • Since Vh> faro yard manure 

has becooe a scarce coe»odity and it* supply being inelast ic, 

the use of this resource has decreased by 3M> per cent during the 

period* As against tills, there has been a phenomenal increase in 

the use of fert i l ise re. The per cropped hector use of fertili­

zers has Increased almost by twenty-one tine** during the period; 

indicating thereby response of the fares to new fare technology 

during the l a t t e r period* 

The structural adjustments in the use of fart resources in 

different else groups of fares vers ©ore or le&s of the same order 

a£ observed for a l l fame* The per cropped hectors use of a l l the 

farto resources excepting fer t i l i sers , however* decreased with an 

increase in fans else in both tht years, Ibc we of fer t i l izer 

resource was relatively higher on medium farms as ccerpared to 

small and large fame* I t VGS also fbund that during both the 

t i re periods large fana tended to produce with a higher propor­

tion of hired hman labour and lower proportions of hired bullock 

labour and purchased funs yard manure than did the small fares. 

The decreasing proportions of family hican labour on larger fares 

indicate & general preponderance of hired burser* labour use In 

preference to faadly human labour* I t is also observed that the 

Increased demand for human labour in the l a t t e r period has been 

largely set vith through increased use of flsr.ily labour* 

I t was also found that these structural adjustments in 

the use of fans resources vera store prcsdnent in case of the 

http://flsr.il
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crop enterprises produced under Irrigated conditions* over the 

period, the structural adjustments in the use of d if ft rent fans 

resources for various crop enterprises seen to hssre bam influ­

enced acre by consideration* of relative prices, yi^ld potentials 

and type of cultivation practices required in respect of indivi­

dual crops* There has bean, in general, a tendency of the fanners 

to allocate limited far© yard manure more in favour of cash crops 

and to use lower seed rate for the crepe grown under irrigated 

conditions. Though the application of fert i l isers was extended, 

besides sugarcane and cotton crops, to otter crops during the 

period, i ts use was restricted to only those crop enterprises 

produced under irrigated conditions. The ssein reason for not 

using fertilijsere in the production of rainffcd crops is obviously 

the scanty and irregular rainfall received in the region. 

The structural adjustments in the use of faro resources 

have had an economic iapact on costs and returns of total crop 

production business as veil as of individual crop enterprises 

of the saaple faxes. At the overall level, the per flam total 

cost of cultivation increased fro© Es* 3766 to Its* **799 and gross 

returns frort Bs« *f2Mt to Be* 65^7 during the period* The increase 

in per f a n gross returns was by 9+ per cent as against 27 per 

cent increase in the total cost of cultivation, the percentage 

increase in gross returns as vei l as cost of cultivation being 

relatively higher on larger fame as compared to smaller fanna. 

AS a result of Increased use of di fife rent ffe.ra resources, the 

variable costs have increased relatively at a faster rate than 

the fixed costs. Similarly, the proportion of cash expenditure 
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In the total cost structm* ha* increased ttm 20 par oent la 

1956-57 to 2^ per cent In 1970*71. Ibe analgia of coats and 

returns further Indicated that the per cropped hectare tarn 

business income, fasdly labour Income* net incope and fax© 

investment income haw increased by 98, 1261 2^5 and 97 par 

cent, respectively, during the period, Ths increase in these 

incomes was relatively higher oft large farms m compared to 

small faxms« 

The estlsiated fans efficiency measures indicated that 

there has teen significant improvement in the efficiency of the 

sample faxes in managing crop production business. The efficiency 

of managing the crop production business, however, seem to have 

Improved relatively at a faster rate In the case of the larger 

faxins. 

The coats and retuna in respect of individual crop 

enterprises have also undergone considerable changes in response 

to structural adjustments in the use of fans resources for these 

crops. The analysis shoved that, excepting ®&r jowar (irrigated), 

the per hectare cost of cultivation of all the crops has increased 

during the peilod, the Increase being relatively higher In the 

case of sugarcane-planted and cotton crops. The per hectare 

output and gross returns of al l the crop enterprises have 

increased during the period, the only exception to this being 

gram crop enterprise produced under im&relgatcd conditions. The 

productivity of Irrigated crop enterprises have, however, 

increased relatively at a faster rate during the period as 

compared to the unirrigated crops. The cost of production per 
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wdt of output ban declined COM latently during the period in 

case of all the crop enterprises excepting wheat and gran 

produced under unirrigated conditions. The per hectare net 

returns hare increased during the period in tte caee of al l the 

crop enterprises produced under Irrigated conditions and bajra 

and groundnut produced under unlrrlgated conditions* Hovever, 

there have been increased deficits In the production of Jovar, 

wheat and gra& enterprise* produced under unlrrlgated conditions, 

I be proportions of individual crop enterprises in the 

gross cropped area, total input cost and gross return* fron 

total crop production business of the ewiple faros revealed that 

eventbough the proportion of gross cropped area allocated to 

foodgrain crops has increased fron 80 to 83 y&T oent and their 

share in the total input cost increased fvm 55 to 61 per cent 

during the period, their contribution to gross returns has 

increased only by 3 per cent froo *f2 per oent. On toe contrary, 

cash crops sew to have played a significant role in enhancing 

gross returns of the smpie fare©, AS against toe increase in 

the proportions of area allocated and total input cost distri­

buted to cash crops frost 5 to 9 per cent and fron 12 to 32 per 

cent* respectively, their contribution to gross returns has 

Increased free: 21 to k$ per cent during the period* The extent 

and effect of structural adjustments in the use of turn resources 

were, thus, relatively acre prominent In ease of the cash crops 

as compared to the foodgmin and other crepe* 

The changes in the resource use structure, costs and 
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retain* toave Indicated that agriculture la the region Is on the 

note fron Its traditional stags to stodonHaatlon, Bowser, its 

gio&ter dependence on rainfall ( which is generally scanty and 

unevenly distributed ) tor cultivation of foodgrain and other 

crops ( together occupying ntax&y three-fourth of the gross 

cropped area ) has proved to he the uajor constraint in the 

process of nodexnization of agriculture in the region. 

She examination of production functions for the total 

crop production business of the sample feme in 1956*97 aad 

1970-71 repealed that lend and tou&an labour wre the important 

inputs to vhich output was highly waponsivc in agriculture of 

this region in the • fifties # The situation soeos to have changed 

during the period, as In the early * seventies the production 

elasticity of other woiklng capital vas found to he higher than 

that of land and human labour, the production elasticities of 

land, bwan labour and bullock labour inputs hove declined, while 

these of nanares and fertilisers, other voxfelag capital and 

annualized capital investment increased duxlag the period* The 

decrease in the production elasticities of land and labour 

clearly airports the hypothesis that the relative importance of 

these Inputs would decline In the process of modernisation of 

agriculture. On the other hand the hi#*r production elasticities 

of aon-oociiventlonal inputs, during the latter period, hare clearlj 

indicated that in the process of transforation of agriculture in 

the region there was higher p*enittt on inrestsient in technological 
changes. 
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giT>up* of sajaple funs la both the years. Ihe variation in the 

logarithm of gross value of crop output explained by the Included 

input variables ranged between SI to 83 per cent and between 88 

to Sfe per cent over the sis* group* of saaple faxes in the ycare 

1956-57 and 1970*71, respectively* 

The estimated production functions for the individual 

crop enterprises of both the years revealed that during the 

period under re ft re not the production elasticity of land has 

increased for uairrigated crops, while i t decreased for irrigatec 

crops excepting augarea»c.planted (irrigated; vhere i t remained 

the sane* The production elasticities of fatten labour and bulloc 

labour hate decreased for majority of the crops. The relative 

differentials in the levels of use of tenures and fertilisers and 

other wortcing capital inputs of the period seeta to have determine 

the magnitudes of production elasticities of these resources anion 

the crops* 

To essoins the changes in resource use efficiency on the 

fams during the period, the marginal value products of different 

fane resources have been estimated ( at geometric taeeaa level ) 

and compared with their per valt prices. The comparison of 

marginal value products of faro resources with their per unit 

prloes revealed that at the overall level, land and faisnan labour 

w w optimally used in both the periods, Although the difference 

between the taarginal value product of human labour and wage rate 

was nonsignificant in both the jears, i t is found that the use 

of human labour has approached the equilibxitto level during the 
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period frees i ts disequilibrium position in the base year. The 

nee of bullock labour was found to be in eauseee on the fame in 

both the periods. The differences between th& taarginal value 

products of manures and Ibrtillsere, other worthing capital and 

amsaaliaed capital investsient and their prices were non-signifi­

cant In 195&-57, indicating thereby optical or near optimal level 

uae of these resources in agriculture in thr * fifties. On the 

contrary, the marginal value products of these resources were 

significantly higher than their prices 1A 197 0-71 inspite of the 

fact that their use increased tremendously during the period. 

Ibis finding indicates that the nev technology in agriculture has 

resulted in a shift in the low level equilibrium in the uee of 

these resources to a high level disequilibrium position, in which 

there prevailed a greater scope for increasing farm returns 

through increased uee of these faro resoureet* 

The inteiwfaim sis* comparison of marginal value products 

of different resources with their prices indicated that the 

pattern of change in the resource uee efficiency in the indivi­

dual else group* of fanes was nose or leaa of the sawe order as 

torn been found for al l flaxfc*. She small f&xius* have succeeded in 

opUaizing land and sanmee and fertilisers inputs during the 

period. Bovver, these fanes proved to be inefficient in optimi­

sing the we of bullock labour and also failed to take advantage 

of aaifiBlag farm returns by increasing the use of other wo iking 

capital and annualized capital investaent inputs. For tfae»» non­

availability of sufficient funds was the bottleneck in rationali­

sing use of these Inputs, The we of bullocl: labour input tended 
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to approach the optical level on aediwn and large &*«»«• These 

farcs, however, could not take advantage of frayimlslng fans 

returns through Increased use of manures and fertilisers and 

otter working capital inputs during the latter period. 

The changes in allocative efficiency of imm nere studied 

by comparing marginal value products of fair, resources used in 

the production of different crop enterprises in both the years 

with their per unit prioes, These comparisons revealed that 

human labour and other working capital resource© were optimally 

allocated to majority of the crop enterprises in both the years v 

whereas the use of bullock labour input was significantly falser 

than Its desired optimal level for these wops* The farms were, 

however, found to be inefficient in allocating lend and manures 

and fertilisers inputs to majority of the crop enterprises pro­

duced under irrigated conditions in both the years. There was 

the need for expanding area wider cultivation end applying higher 

quantities of manures and fertilise re for these crops for obtain­

ing higher returns. It was fbund that the marginal value products 

of input© were significantly different from their price® In 15 

eases out of the **5 comparisons cade in 1956-57 &$& in 25 oases 

out of 55 comparisons in 1970.71* This suggested that the degree 

of efficiency of allocation of agricultural resources was rela­

tively higher In 1956-57 than that In 1970-71. This particular 

finding is a dear indication of the fact that since agriculture 

In the region is In tl* transitional phase of development i t was 

In a state of disequilibrium in the early 'seventies, and may be, 
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i t might take sc©e tic* to attain a new equilibrium at a higher 

level. 

The study Indicated that there vase certain inefficiencies 

in the use of f an resources and, therefore, there existed a 

greater scope for increasing returns frw crop production through 

optimizing the use of different fan resource, However, limita-

tlons on the availability of required capital will not peradt 

such drastic changes in optimisation of resource use on the farms. 

In view of this, an attempt was made to estimate economic optimal 

levels of inputs under limited capital situation and to find out 

the possible increase In the output/gross tetu»s lewis through 

reallocation of United capital, while estimating these levels, 

the l ewis of land and other non~si#iifleant inputs were fixed 

at the geaaetiio mean in case of individual crop enterprises and 

those of land, bullock labour and annual i as d capital investment 

in ease of the total crop production business. 

The comparison of the estimated economic optimal use 

levels of different farto resources with their existing use 

levels revealed that there was the possibility of increasing 

per hectare output of different crops through reallocation of 

Halted capital* It was found that the existing we level of 

manures and fertilisers input was lower than the desired option 

level in the production of al l the crops. The reallocation of 

limited capital in favour of acre manures and fertiliser* ( for 

a l l the crops } and other working capital ( for the crops gwwn 

under irrigated conditions), and less huoan labour and bullock 

labour i s , therefore, advisable to optimise return; froa crop 
production. 
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The estimated economic optimal use levels of different 

team resources (hutan labour, manures and ffertiligew and otter 

working capital) under capital constraint alee indicated the 

need for reallocation of lia&ted capital in favour of more 

manures and fertilises^ and otter voricing capital and less human 

labour during the • seventies in order to SM&a&mi&e m% returns 

from agriculture in the region* 

Finallyf tte analysis of change© in relative factor shares 

in agriculture revealed that there has teen a decline in the 

relative fector share of labour in value added. Technological 

change in agriculture thus seems to have failed to improve 

relative income shases of agricultural labourers in the region. 

Ttei£t the conclusion of this study i s that agriculture 

in the region Is in the process of transformation free i ts 

traditional stage to modernisation* The new agricultural 

technology olid institutional reforms have definitely made 

contributions for tte dawlopmaiit of agriculture to sow extent. 

However, natural factor* and limitations on availability of 

raquixad « $ i t a l aw tte •ajsr ooaatmints holding back tte 

development of agricitttw. Similarly, as region i s a major 

dry Uwtot mm, there la f ttertf*^, a » a d tor *roi*tlon 

„ * , * » « * . Of M «W t*** * * * * * «» * » *—*» 

future* 
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APPENDICES 



A p p e n d i x 

.Istributloo of Saispie !hiw Over Selected f i l i a t e s , Zones 
and Size Groups In the f irst Series of Farm Kanagepent 

Investigations in Ahmednagar District 

Zone Village Mo.of Bun* in Siae Groups <»c t . 
Total 

Village 
I 

^.25 
and 
below 

*.25 
to 

6.69 

111 
6.70 
to 

10.96 

IV 
10.97 
and 

above 

Total 

I »1. Chandanapuri 2 2 2 2 3 

2. Chedgaon 2 2 2 2 3 

• 3 . Llngdeo 2 2 2 2 8 

* > * . Kasar-riBpalgaor i 2 2 2 2 8 

5. Wakadi 

Total 

2 2 2 2 8 Wakadi 

Total 10 10 10 10 ho 

J »6, Bfaalavani 2 2 2 2 a 

*7. Goregaoti 2 2 2 2 8 

•8 . Gundegaon 2 2 2 2 8 

*9. Nagardeola 2 2 2 2 8 

•10. Kadhe Vadgaon 

Total 

2 2 2 2 8 Kadhe Vadgaon 

Total 10 10 10 10 k-0 

Grand Total 20 20 20 20 80 

* These villages are covered in the second series of faro 
management investigations. 
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A p p e n d i x II 

Distribution of Sample Farms over selected Villages, Zones and Slse 
Groups in the second aeriee of Fare Kanageiaent Investigation* In 

Afcaednagar District 

kone VUla^ Ho* of laws in a«& 8sro«pa(Bect.) 
' ' ' • • -—-»-•••"«» • • « , . . , T o t a l 

x xx i n r? v 
^.25 ^.25 7*08 10,71 16.39 
and to to to and 
belov 7*0? 10*71 16,38 above 

I 1. Takalibban 2 2 1 2 7 
*2. Hh^^^ynn^ 2 2 2 1 3 10 

*3. Goregaon 2 1 3 2 2 10 
*h. Kasar Iimpal-

gaon 
Total 

£ade 

2 2 2 2 2 10 Kasar Iimpal-
gaon 

Total 

£ade 

8 7 7 6 9 37 

IX. 5. 

Kasar Iimpal-
gaon 

Total 

£ade 3 1 1 2 3 10 
6. Guha 2 2 3 1 2 10 
7 . ^hingave lukai 2 h 1 1 2 10 
8, Warur (Bk*) 

t o t a l 

Nagardeola 

3 3 1 3 - 10 Warur (Bk*) 

t o t a l 

Nagardeola 

10 10 6 7 7 wo 

i n . * 9 * 

Warur (Bk*) 

t o t a l 

Nagardeola 5 3 1 1 <M> 10 
•10. Gundegaon l 3 2 2 2 10 
•n. Madhe Vadgaon 3 2 1 - 1 7 

«L&* Sure gaon 1 5 2 2 - 10 
1 3 . Chapadgaon 2 2 3 - 2 9 

Total 

Qtendanapuri 

12 15 9 5 5 W6 

IV,*l»f. 

Total 

Qtendanapuri h 2 2 l 1 10 
*15. llngdeo 

Total 

rand Total 

3 1 1 2 3 10 llngdeo 

Total 

rand Total 

7 3 3 3 h 20 

G: 

llngdeo 

Total 

rand Total 37 35 25 21 25 1^3 

* These village were covered in the f i rs t series of f an management 
investigations. 
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A p p m d l i l i t 

l valuation and Allocation of Coats 

a) Evaluation of Coats : 

1) Crepe s Both main and by-products evaluated at prices 

prevailing in the village at the time of harvesting. 

2) Huosa labour : Casual hired labour evaluated at the 

actual aaount paid both in cash and kind, the latter at harvest 

pries, Permanent hired labour (annual fax* servant } evaluated 

at the actual amount paid in cash and kind (inclusive of steals, 

clothes and other perquisites). The total amount paid is cash 

and kind is divided by the total nwbsr of writing days to 

arrive at wage rate per day. In ease of fteily labour, the 

valuation was done at the wage rates prevailing in the village 

for hired labour. 

3) Bullock Labour t the htted btiUoefc lr tow evaluated 

labour en m YtftftH ot COlt of BtttMIM** 



Iv 

6} Interest on ^pricing Capital This vac charged at the 

prevailing bank rate of Interest en crop loam* 

7) Interest on flaed Capital J a i a was charged on value 

of agricultural capital assets excluding land at tte rata of 

7.5 par cent, 

b) Allocation of Costs Over Crops s 

1) Depredation i Depreciation on faro buildings in 

proportion to the value of output of a crop was allocated. 

Depreciation on bullock dravn lmplaoanta was allocated according 

to nunter of paixvdaye of bullock labour usad tor a e»p , while 

criterion of hunan labour input was used for allocating depre­

ciation on other isplenents. In case of tte fans machineries, 

tte depreciation was allocated according to their use for 

different crops, 

2) Rental Tali* of land : The calculated rental value 

of land was allocated to tte crops grown on a particular place 

of land* In case of doti&e cropping, tte rent waa allocated 

according to l i f t period of tte ooneeroed cropc. 

3) LandKevomy : Proportional to tte area under crap 

to total cropped area was allocated* 

**) Xateaeaat on Fj»d Capital t Allocated in proportion 
of the depreciation chared for indiTidual crops* 
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A p p e n d i x IV 

Concept* of Cost 
MMWlm— rr • i HIT ijffnr'THr'W"T~~*———*~—^——— 

The costs of inputs uaad In production of crop* an 

arrived at according to tour coat concept* l*e*f Cost A1, 

Cost A29 Cost B and Coat C, The four coats Include items as 

follow t 

gffll A ,1 i 3Me oo*e» 

i) Value of bis*d bunan labour* 

11) Value of hirea bullock labour. 

i l l ) Value of otmed brillock labour. 

iv) Value of seed ( fan produced and purefcseed). 

v) Value of manures (ffers produced and purchased) 
and fertilisers* 

• i ) Value of insecticides and pestleidee, 

Til) Expenditure on irrigation. 

Tilly Land revenue and otter taxes. 

Is) Depreciation* 

x) Miscellaneous expenses. 

xi) Interest on vortting capital. 

Cost A a j cost A f i rent paid on leaeecUln land 

ffoflft ft • Cost A a • rental tains of owned land + interest 
on owned fixed capital (excluding land)* 

Sfi&lLfi t Cost B + imputed value of ftatfly labour* 
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A p p e n d i x 7 

Concept* of Incow© 

1} Gross Income : Value of Bain product and by-product at 

the rate prevailing at tHa time of heunrast* 

11} Farm Businass Incase : 

Gross Incooe - Cost A 1 (Coat A 2 in eaaa t&a 

lsassd»ia land) 

i l l ) Family Labour Incoasc t 

Grose Incocje - Coat B« 

iv) Hat Incotoe ( profit or Lose ) t 

Groas Income - Coat C * 

v) Para Investment Incoea : 

Het Income • rental value of owned land + interaat 

on ovmad f i n d capital. 

I t is the ease as 

Fare Bualnaaa Incoce - laputad valm of family labour. 



A p p e n d i x VI 

Workers and Dependents i s the Average Fans Family In 1956-57 and 1970-71 

uwtoei*/ ? 1 9 # >-57 
OUD* - :0veral l 

1.79 

1 f 1970-71 
Dependents *.,, Slase & 

>-57 
OUD* - :0veral l 

1.79 

t 

t sna i l 

1.77 

1 
1 Large 

•*0verall 
t t S sa l l » Kedluo 

1.63 

t Large 

2.38 

- :0veral l 

1.79 

t 

t sna i l 

1.77 

J I&diUBJ 
1 
1 Large 

•*0verall 
t 

Workers t Men 1.37 

» Kedluo 

1.63 

t Large 

2.38 

- :0veral l 

1.79 

t 

t sna i l 

1.77 2 .05 2.32 2.05 
Woara 1.11 0.96 1.00 1.02 1.8V 2.00 2.32 2.0? 
CMJUiren 0.33 0.7"* 0.1*2 0.50 0.25 1.11 0.18 0.18 

l o t a l 2.81 
(V6.83) (53.80) 

3 .80 
cvo.30) c«»lao) 

3.86 
(58.31' 

V.16 
(50.67) 

> . 8 2 
(5V.77) 

V.28 
(5V.38) 

> 

Dependents: lien 0.30 0.15 0.20 o.a 0.05 0.09 0.18 0.10 
'..otaen 0.52 0.67 1.27 0.62 0.07 0.30 0.23 0.20 0> 
Children 2.37 2.0V V.16 2.8V 2.6V 3.66 3.57 3.29 1* 

Total 3.19 
(53.17) 

2.86 
(V6.20) (59^70) 

3.87 
(53.90) 

2.76 
(V1.69) 

V.05 
(V9.33 

3.98 
(V5.23) 

3.59 
(V5.62) 

M 

Grand Total 6.00 6.19 9.V3 7.18 6.62 3.21 8.80 7.87 
(100.00) (100.00) (100.00) (100.00) (lOO.OO) (100.00) (100.00) (100.00) 

( Figures in parentheses axe the percentages to the total ) . 
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A p p e n d i x VIXI 

AT©rage Cropping Pattern of the Sample Faros in 195*-57 1 i th Break-up Into 
Irrigated and Ehlrrlgated Areas (Hec 

Orei 

stares) 

Crops s Sise Groups 
(Hec 

Orei >»T1 Crops 
t Swall t Median i 

i r r l - tUnir-i 
gated rlga-

(Hec 

Orei nuji 
: InrfU 

gated 
•.Unlrw 
igated 

Median i 
i r r l - tUnir-i 
gated rlga-

irr iga- tUnir 
ted riga-

i I r r i ­
gated 

tUttlrri-
gated 

1 . Jowar 0,38 0.71 0.V8 
(37.50) 

2.82 0.90 5.20 
(37.97) 

0.58 
(39.V6) 

2.88 

2 . Bajra 0,03 
(3.70) 

0.77 0.02 
(1.56) 

1.81 0.07 V.87 
(2.96 

o.ov 
(2.73) 

2.V5 

3* 'heat 0.09 
(11.12) 

0.0V 0.25 
(19.53) 

0.07 0.2* 0.30 
(10,13) 

0.19 
(12.93) 

0.13 

fc. Other 
cereals (-O 

0.02 0.02 
(1.56) 

0.02 0.02 0.05 
(0.8V) 

O.OQ. 
(0.68) 

0.03 

J, Gram 0.01 
(1.23) 

0.06 0.08 
(6.25) 

0.1V 
< « * ) 0 • ' , 3 

0.07 
(V.76) 

0.21 

6. Other 
pulses ( - ) 

0.25 0.03 
(2.3V) 

O.VS 0.09 0.93 
(3.80) 

O.OV 
(2.72) 

0.55 

7. Gzoundxait 
( - ) 

0.02 
(-") 

0.05 0.11 
( - ) (-") 

0.06 

8, Cotton 0.03 
(3.70) 

O.OQL oao 
(7.81) 

0.06 0.09 0.32 
(3.80) (^76) 

0.13 

9, sugarcane 0.05 
(6.17) 

- 0.09 
(7.0%) 

- 0.22 
(9*28) 

0.12 
(8.16) 

tm 

20. iruLts 0.03 
(3.70^ 

m* o.ca 
(0.78) 

- 0.02 
(0.8V) 

0.02 
(1.3*) 

-

11 , Vegetables 0.08 
(9.88) 

- 0.08 
(6.25) 

m* 0.15 
(6.33) 

0.10 
(6.80) 

-

12. rodder 0.08 
(9.88) 

0,02 0.07 
(5.V7) 

o.05 0.26 0.16 
(10.97: 

0.1V 
(9.52) 

0.08 

13* Misc*crops 0.03 
(3.70) 

- o.05^ 
(3.91) 

0.2V 0.20 O.V9 
(8.VV) 

o.w 
(6.12) 

0.2V 

Total 0.81 
(100.00) 

1.90 
i 

1.28 
(100,00) 

5.7V 2.37 12.86 
(100.00) 

1.V7 
(100.00) 

6.76 

( ligures in parentheses are the pereentages to the gross irrigated 
area,. 



A p p e n d i x DC 
Average Cropping Pattern of the a ample Farm in 1970»71 uitto Break-up 

Into Irrigated and Unirrigated &»ae (Hectares 

rops W.flEWMB gffi Ova raH 
.__.,tttt i i iant 

slrri- t\$3L#- i iteri-«Unite s i rr i - jltair-
gated gated rigated gated riga- gated riga-

i i »—i urnJBSUHLIi • ••••—urn • inm—Minft!m, i n 
1. Jowar 

2* Bajra 

0,V0 
(Vl.67) 

0.11 
(11.V6) 

3. Iljfcrid BaJrn 0.01 
(1.0V) 

V. ..beat 

5. Other 
cereals 

6* Gram 

7. Other pttlses 

8. Groundnut 

9. Cotton 

0.13 

o.ov 
(V.17) 
0,02 

(2.08) 

< - ) 

0.03 
(3.12) 

0.05 
(5.a) 

10. Lugarcane 0.06 
(6.25) 

U . Fruits 0.02 
(2,08) 

12. VegetaM.es 0,05 
(5.21) 

13. Fodder 

IV. hisc. Crops 

lo ta l 

,0.0V 
(V.17) 

(«0 
O.96 

(100,00) 

O.Sfc 1.1B 
(38.W) 

0.65 O.jSL 
(10.10) 

0.18 0.05 
(1.63) 

0,07 0.35 
(11.V0) 

0.09 0.06 
(1.95) 

o.o5 o.ov 
(1.30) 

0.08 
( - ) 

0.02 0,0V 
(1.30) 

0.02 0.W 

(5.£) 
0.53 % 

(17.27) 
O.OV 

(1.30) 
0.02 0.13 

(^.23) 
O.OV 

0.03 

0.10 
(3.26) 
0.07 
(2.28) 

2.19 3.07 x 

(100.00) 

2.71 2.12 6.25 1.23 % 3.30 
(V3.0?; (V3.77) 

0.89 0.22 2.32 
(V.99) 

(5.22) 

0.05 O.Sfc 0.36 
(12*25) 

0.08 

O.V 

0.23 

0.08 

0.21 1.29 
(7.V7) 

0.10 0.37 
(3.56) 
0.3V 0.16 

(12,10) 

0.1V 
(3.17) 

0.06 
(1.36) 

< - ) 

0.18 0.06 
(1.36) 

0,30 

0.21 

0,37 

0.19 

0.08 
(2.85) 

o.ov 
(1.V2) 

( - ) 

O.OV 
(1.V2) 

0.31 
(7.03) 

0.59 
(13.38 

0,03 x 
(0.68) 

0.05 0.18 
(6.VD 

0.39 , 
(13.88) 

0,03 
(1.0?) 

0.16 

0.10 

0.23 

0.13 

0,05 

O.OQL 0.06 0,02 0.09 0.02 
(1.36) (3.20) 

0.02 0.05 0.12 0.06 0.05 
(1.13) (2.1V) 

0.02 - 0.08 0.02 O.OV 
<-) (0 .7D 

V.58 V.Vl 10,92 2.81 5.90 
{100,0^ (100.00) ( figures in parentheses axe percentages to the gross irrigated area). 
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A p p e n d i x XI 

Iteicvise Per Cropped Hectare Cost of Cultivation for Total Gxvp FrodEB&lon Business cm Saaple 
Tarns In 1956-57 m& 1970-71 (Rupees} 

l i e s of Cost s 1956-57 t 1970-71 
t -Ball t Medltass Large :Ore rail 1 ~mUL : Median : Large 

33.99 

: Overall 

33.16 Hired human labour v i . i s 20.57 jT%*m*W& 31.23 26*35 

: Median : Large 

33.99 

: Overall 

33.16 
Bullock labour 207.96 139.56 102.63 125.01 1WJ«23 US.V2 91.79 IO5.67 
Sead 2?.V7 36.29 1V.5&. 16.V7 32. vo 36.V1 33.85 3V.V2 
I are yard assure 29.26 27.08 18.29 22.05 20*82 15.89 12.68 IV.60 
f er t i l i s er 1.85 Z*4Sl O.Vl 1.11 13.77 33.81 17.06 21.58 j > 

Insecticides aM pesticides •* - - «» 0.50 0.V2 0.39 o.vi «v4 

Irrigation 13.67 2V.55 18.18 19.52 28.66 V5.V8 26.99 32.61 
depreciation 17.58 15.12 17.10 16.59 3V.25 37.37 25.91 30.28 0 
land revenue and taxes 3.63 5.85 1.32 3.18 5.75 10.67 7.23 8.06 ia. 

I ate re et on working capital 15.V2 H.3DL 9.3V 10.58 13.71 1V.97 11*27 12.63 

Cost A % 358.02 262.61 216.77 2V5.75 318.W 3N7.73 261 .IV 293. V2 * 

Bent 7.07 12.2V IV. 3* 12.93 • • • «M IK 
Cost A 2 365.09 27V .85 231.11 253.68 318. W 3V7.73 261.IV 293. V2 

Interest on fixed capital 15.65 13.5V 11.57 12.60 22.23 21.22 11.18 15.V5 
Rental value off ounad land 169.39 1V8.50 80.76 110.1V 175.90 186.23 109.58 1V0.02 

Coat B 550.13 >f36.89 323.W 3B1.V2 516.5? 555.18 381.90 VV8.89 
Ovned htssan labour 121.61 92.6V 59.80 76.15 158.V6 126.69 78.31 102.1V 

Cost C 
i • 1 . 1 n f . . I - I . . . i 

671.7V 529.53 383.2V V57.57 675.03 681.87 V60.2L 551.03 
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Zero Ordar Correlation Matrices tor Groaa ac turns From total Crop 
Production Bsaslwsa of SaagOa Faraa in 1956-57 and 1970*71 

Groee s Gross $ Huaan * BunoeksMaatiraa s otter :Anmiali-
Returns Cioppad Labour labour aa& korkiflf sad capl-

Area fert i l i - Capital tal in* 
jeata Tee teent 

(Ra») (Baetarea )(Man-daya)(Fair-day* }(Rst) (Ro,) (Ea*} 

1 *1 *2 X3 \ 
Xg h 

A H w&xm 1956-57 

I 1.000 0.663 0.903 0.760 0.528 0.802 0,632 

% 
1.000 0.7V8 0.800 0.282 0.612 o»if05 

X2 1.000 0.972 0.V88 0.735 0.695 

Xg 1.000 0.3V7 0.73V 0.729 

\ 
1*000 0.V63 0.519 

X5 1,000 0.689 

*6 1.000 

All ftUPM 1970-71 

X 1.000 0,732 0.830. 0.659 0.792 0.900 0.793 

*X 1.000 0.703 0.779 0.5i6 0.6W0 0.563 

1.000 0.79V 0*182 0.720 0,627 

1.000 0.5$ 0.51V o.»«V2 

1.000 0.690 0.656 

\ 1,000 0.73V 

H 1.000 

H 



adLv 

Appendix IM (Contd.} 

X t 31̂  1 l j I X j 1 \ I Xr • h 
Sasall fenac 1956-57 

X 1.000 0.536 0.8NI 0,763 0.577 0.681 0.618 

H 1,000 0.67^ 0,761 0.295 0.505 0.551 

% 1,000 0*80** C##rl"tB 0.779 O.699 

*3 1.000 0*373 0.782 0.802 

\ 1.000 0.358 0.553 

x 5 1.000 0.75* 

*6 1.000 

Mfidlw Faiw 19J6-57 

T 1.000 0*160 0,802 0.310 0.RFO 0.778 0.602 

*1 1,000 0.197 0.325 0,095 0 4 * 7 0.lMf 

x2 1,000 0.678 0.55S 0.669 0.779 

*3 1.000 0.178 0.251 0.693 

\ 
1.000 0.653 0.500 

x 5 1.000 0.588 

*6 
Large Warm 1956-57 

1.000 

I 1#000 0,^99 0,837 0.73? 0.630 0.812 0.6V3 

h l .ooo 0.575 0,620 0.227 0.350 0.212 

2 1.000 0.7**9 0»657 0.781 0.6M7 

X3 
1.000 0,616 0,702 0.685 

^ 1.000 0.603 0.W68 

Xj 1.000 0.6V9 

*6 1.000 

Appendix H I (Contd,) 
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Appendix XH (Contd,) 

x l ^ , Xg « JU t \ * *5 » *6 

sea l l F a n s 1970-71 

I 1,000 0 . 0 * 0.778 0.586 0.769 0.820 0.72V 

*1 1.000 0.508 0.707 0.2V8 0.398 0.331 

*2 1.000 0 . 7 * 0.670 0.616 0.593 

X3 
1.000 o.Heo OM3 0.V17 

\ 1.000 0.593 0.665 

x 5 
1.000 0.533 

H 1.000 

Median Farms 1970-71 

i 1.000 0.2VV 0.682 0.782 G.71* 0.901 0.689 

A*» 1.000 0.366 0.377 0.2M 0.317 0.132 

\ 1.000 0.W6 0.511 0.626 0.393 

*3 
1.000 0.151 0.113 0.185 

\ 1.000 0.630 0.51W 

^5 1.000 0.616 

*6 

fcfflHL * « w 1970-71 

1.000 

X 1.000 0.610 0.718 O.MfO 0.670 0.856 0.71V 

*1 1.000 0.5Mf 0.615 0.398 0.53* 0.507 

H 1.000 0.669 o.vee 0.JSD5 0.382 

h 1.000 O.3V6 0.177 0.159 

\ 
1.000 0.557 O.VMf 

x 5 
1.000 0.783 

H 1.000 
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A p p e n d i x H H 

Statlrtlcal Teg% »f Sjg&flMMt 

1 . ODest of Signlfiettio* of Deviation of SWB of the Elwt ic l t l e s 

( ^ fc±) frotB Otoity -

t * 
S.1 . of ( ^ M) 

Where, 

\js(c114C224C33*....+ac12^ac:L3^c23 .. 

SOB of squares due to «rror 

Ko« of degrees of freedom 

• Variance estimate, 

(Bote i 0^5 c 2 2 • . . - C 1 2 % . . , are the variance (elewent* of>» 

Covarlanoe iaverae matrix )• 

2* Xe»t of Significance of the D i f ft re nee of J&rginal Value 

Product (KVP) of Input With Its Price -

KVp*l « price aa 

sju. of MVPal 

Where, s # t . of HVPil « \ | At t j j 2 V <bX) 

AVr refer© to average value product. 

3. Seat of significance of the X&fftrenee of Tw HTPe ocviitg 

fro© Two Lquationa • 
M¥p x l . I . HVP XU2 
S.r.. of <MVP*U1 - :n?I>*U2) 

Vih»W, S.L. of (WPxl.l - KVPX.12) 



xri l 

A p p e n d i x Xy 
lero Order Correlation Matrices for Different Crops G»vn on Sample 

Fa»* in 1956*57 &«d 1970*71 
Yield Land 1 15mm 

labour 
(guiatrOsy (Hectares )(HtuMtay* 

. »— 

^ulloek J'anuraa i . Otter 
*L&to©OT ' fcrt i l i r 

art 
HPa±iwdaya)(Ba.) 

3£~ 

Wortcing 
Capital 
(Ra.) 

A 3 

-1 

*3 

h. 

*5 

*1 
h 
h s 

Jovar (Unirrlgatad) 1956-57 
mnn.ii w.i, —i mii.i»w«i"iwj. »I,I»II—miiBh>ii.—wiiii.i - imdJin M iJirfn 

1.000 0.723 0,520 
1.000 0.791 

1.000 

Jovar (Qalrrlgated) 1970-71 
1.000 0.751* 0.726 

1.000 0.638 
1.000 

Jovar (Irrigated) 1956-ff 
1.000 0.762 %831 

1,000 0.739 
1.000 

Jftvar (Irrlfiate4) 3-970-71 
1.000 0.766 0.627 

1.000 0,617 
1.000 

% 

0,60$ 0*688 0.732 
0.806 o***oo 0.770 
0.785 o«53fc 0.751 
1,000 0.313 0.717 

1*000 O.V38 
1.000 

0.710 0#*ifc9f 0.635 
0.759 0.615 0.81V 
0,78V 0.250 0.53V 
1.000 0.125 0.685 

1.000 0.»O.7 
1.000 

0.655 0.751 0.633 
0 . 7 * 0.V92 0.75» 
0,68V 0.589 0.7V6 
1.000 O.V99 0.6V9 

1.000 o.»f08 
1.000 

0.552 0.759 0.528 
0.683 o»3V? 0.583 
0.723 O.V55 O.2V9 
1.000 0,302 o a 5 8 

k 

1.000 0.303 
x.000 

j (Ooatd.) 
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Appendix XT (Contd.) 

J 1 t ^ t %2 1 h 1 \ : X 

BaJist (Unirrigatad) 1956-57 

* 1.000 0.717 0.79s 0,775 0.611 0.7M3 

h 1.000 0.755 0.762 0.336 0.780 

h 1.000 0.753 0.512 0.753 

h 1.000 o,¥»e 0.756 

s 1.000 0.338 
*Jf 1.000 

Bajra (Unlrrlsated) I970.7I 

7 1*000 o.aa.6 0.7^3 0.779 0.826 0.659 

X l 1.000 0.780 0.77S ©•^S7 0.7V5 

x 2 1.000 O.TM) O.525 0,670 

A * 1.000 0,567 0*681 
1.000 0.5*9 

x5 1.000 
Bajra^ioeal ( . m g a i e d ) 1970 >»71 

0.781 0.790 I 1,000 0,792 0*866 
>»71 

0.781 0.790 0.632 

*1 1.000 0.662 0.6*8 0,632 0.623 
X2 1.000 0.795 0.705 0.9*8 
x3 1.000 0.689 0.395 

w 
^ 1,000 0.531 

*5 1.000 
BaJw-Hjferid CIrriisated) 1970-71 

0.669 X 1.000 O.S#fr 0.7** 0.697 0.669 0.750 

H , 1.000 0.616 0.798 0,^32 0.785 
A2 1.000 0.786 0.539 0.655 

•5 1.000 o.**59 0.637 
*$.#\^JO 0.399 

% 
1.000 

App**lix N7 (Contd.) 
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Appendix XT (Contd.) 

X t X^ s Xg 1 *3 t 3^ j Xj. 

..beat (Unlrrigated) 1956-57 

X 1.000 0.818 0,863 0.787 0,737 0.817 
3^ 1,000 0.750 0.712 0.6*5 0.77* 
:vg 1,000 0.731 0.706 0.753 
A.** 1.000 0,650 0.703 

1.000 0.639 
X~ 1.000 

nbeat (Unlrrigatsd) 1970-71 

I 1,000 0.771 0,763 0.7*7 0.550 0,7*8 
X2 1,000 0.723 0.7*1 0.133 0.780 
Xg 1.000 0.786 o.*o* 0.736 
A H 1.000 0*263 0.772 

1.000 0.231 
^tf 1.000 

Wteat (Irrigated) 1956-57 

2 1.000 0.72** 0.815 0.7©3 0.283 0.657 
J^ 1.000 0.803 0.760 0.058 0.785 
Xj 1.000 0.80? 0.107 0.702 
x 3 1.000 0.088 0.689 

\ & 1.000 0.309 
X^ 1.000 

khaafc (Irrigated) 1970*71 

X 1.000 0.828 0.803 0.575 0.888 0.765 
X2 1.000 0.815 0.636 0.688 0.767 
X2 1.000 0.753 0.65* 0.700 
X3 1,000 0.536 0.356 
\ 1.000 0.638 
W 1,000 

Appendix XV (Confcd.) 



Appehiix x? (Contd.} 

X I 7^ * *2 * h « \ ' *5 

Sugarcane-Planted (Irrigated 5 1956-57 

0.93V Y 1.000 0.978 0.935 0.936 0.93V 0.971 

h 1.000 0.769 0.755 0.763 0.752 
*'*fy 1.000 0.7V* 0.701 0.720 

H 1.000 0.705 0.708 
1.000 0.776 

*s 1.000 

Sugarcane-Flanted (Irrigated) 1970-71 

X 1.000 0.968 0.9V0 0.807 0*977 0.703 

H 1.000 0.725 0.807 0.7^9 0.702 

ht 1.000 0.790 0.71^ 0,716 

•̂ 3 1.000 0.656 0.552 
\ 1.000 0.699 
Xj 

cotton ( irrigated) 1956-57 

1.000 

X 1.000 0.8JM- 0.770 0.6V3 0.685 0.070 

h 1.000 0,798 0.7V1 0.V2V 0.0V5 
X2 1.000 0.732 0.1*01 0.121 

1.000 0.377 0,020 

\ 1.000 0.1J2 

*5 
C&ttga Urrlfflrted; X970-71 

1,000 

X 1.000 O.8V9 0.858 0.1*06 0.72V 0.531 

H 1.00C 0.696 0 . 3 * 0.VV5 o.*5 
Xg 1.000 0,W6 0.663 0.V77 

*3 1.000 0.279 0.10V 

\ 1.000 0.39a. 
&rf 1.000 

Appendix XV ( Contd* ) 



AppendixXf (Contd.) 

1 1 Xj 1 JL, 1 *3 t X^ t 

na (Unlnlgated) 1956-5? 

1 ÔO 0,670 0.698 0.736 0.38V 0.672 
H 1.000 0.718 0.782 0.378 0,800 
>k2 1.000 0.790 0.V53 0.771 
h 1.000 o.Voo 0.7VV 
\ 1.000 0.528 

^ 1.000 

Gra(tteirrlgated) 1970-71 

Y 1*0 0.9? 6 0.971 0,905 0.6V9 0.967 
h 1.000 0.772 0.808 0.553 0.7V0 

'2 1.000 0.730 0.601 0.719 
An 1.000 0.596 0.702 

\ 1.000 0.575 
Xj 1.000 

Gromnut (Itolrrifiated) 1956-57 

I 1.00 0.977 0.969 0.951 0.6(0. 0.93V 
x l 1.000 0.772 0,728 0.1*82 O.7V7 

>'2 1.000 0,750 3.519 O.7V8 

*3 1.000 0,1*8 O.76V 

\ 1.0?0 0.39V 
x5 1.000 

/ ifi&twd.) 1970-71 

X 1.00C 0.968 0.882 0.768 0.819 0.952 

* i 1.000 0.800 0.768 0.760 0.770 

*2 1.000 0.733 0.728 0,768 

'3 1.000 0.681 0.753 

\ 1.000 0.790 

^ 
1.000 
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