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ABSTRACT 

OBJECTIVES 

1. To identify the dryl'ind technology developed by 

different institutions. 

2. To measure the variation in the prcjduction levels 

o£ selected crops, size-wise between adopters and 

non-adopters. 

3. To evaluate the income inequality among the 
different size groups of farms of adopters and 

non-adopters . 

4. To study the pattertv of rescurce use anci produ­

ctivity among adop>;er:f̂  and ruwi-ad':)pLe r s . 

5. To study the impact of firylind techno] i:)gy nn 

production, farm income and employment of adop­

ters and non-adopters. 



<_ To .^xaminf^ ^ ho ron sump t i on patterns of adopters 

and non-adopters. 

METHODOLOGY 

Maheswaram Watershed in F̂ anqa Roddy district was 

purposively selected because this watorstied was funded by 

world bank for the development of dryland farming and close 

proximity to the university. Six villages at the rate of one 

in each sub-watershed were selected. For the purpose of 

comparison 3 villages were selected in the area which is 

outside the watershed but well within the above vicinity. 

Finally 120 farmers in watershed area and 120 farmers in non-

watershed area were selected by adopting stratified random 

sampling propor t iana te to s t ra turn, s i 7<̂  . I'he information arir] 

data were collected from the re <•.[•( indr> n t ; through intiM'vif>w 

method in specially desitjried [i re - f f̂'-1 nd -cdierl u 1 r̂  . The 

reference period was 19B8-8K In irrive it valid conclusions 

in additions to tabular analysis, statistical tools and 

techniques such as Lorenz curve, (̂ ini concentration ratio, 

2 
Mahalanobis "D " Cobb-Douglas type of production function 

were the statistical tools and technigues used-

MAIN FINDINGS 

The following are the main findings wf)icl) emetge^i 

from this study. 

1. It was observed that tlie produ-tivity was higlier in 

adopters for all the crops raised when ^.-ompared to non-

adopters. The productivity of castor was 7.71 qt per hectare 

for adopters as against 5.01 gt for non-adopters. 



i: . The MVP to opportunity cost ratio's indicated high 

degree of resource use inefficiency on all farm size groups 

and for all the inputs. To increase profitability and 

returns on dryland farms, there is neod to reduce the useof 

human and bullock labour and increase the expenditure on 

seedi .fertiliser. 

3. The analysis on adoption of technologies showed that 

the adoption of improved technologies was much in the case of 

paddy, an irrigated crop than on dryland crops. The 

important technologies were adopted for casfor by almost: all 

the farmers. None of the farmers in non-adopters group 

adopted the cropping system of sorgtium (L) î  pigeonpea with 

high yielding varieties. 

4. Almost all the farmers used •^hemical fert:ili!^ers in 

adopters category whereas only M per c:ent of the non-adop­

ters used chemical fertilisers. 

5. The total income of adopters was Rs 18,7 35 per 

household as against Rs 16,5 36 in tdie case of non-adopters. 

6. The total family expenditure per annum per household 

was Rs.9,726 and Rs.5,882 or-i adopter and non-adopter farms 

respect ively. 

The findings of the stiudy wit rant;". the I o I lowing 

policy implications : 

]. Since the soil and nioisturr' rcu) n'^ r vo f: i on programmes 

involve large investments, thp "Government has to tak" up 

these programmes. In situ wat.er ha r ve ̂T t i rrcj tecfui i g iir> s may 

also be popularised for adoption. Peoples participation in 

this programme should be ensured. 



2. The State Agricultural Univprsity, the Department of 

Agriculture and the State Seeds Development Corporation 

should supply the quality seed to the farmers in time. 

3. The • input delivery system should be improved by 

utilising the existing institutions such as Cooperatives and 

Agro's Cost effective technologies and high value and low 

volume crops will have to be adopted by the farmers. 

4. Credit will have to be provided in a big way to 

dryland agriculture by financing institutions. 
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CHAPTER I 

INTRODUCTION 

A g r i c v i l l u r p i s T v i1 ;? l sr-'cior of (nit pconomy 

w i t h n e a r l y 75 p e r cpni. of I n d i a n p o p u l a t i o n l i v i n g i n 

r u r a l a r e a s and e a r n i n g a L i v e l i h o o d from a g r i c u l t u r e .md 

a l l i e d a c t i v i t i e s . As s u c h i t can v i r t u a l l y be c a l l e d 

t h e b a c k b o n e of o u r c o u n t r y ' s e c o n o m y . I t i s s a i d 

n o t h i n g moves i n I n d i a n economy u n l e s s a g r i c u l t u r e m o v e s . 

I t can a l s o be s a i d t h a t a g r i c u l t u r e c a n n o t move u n l e s s 

w a t e r m o v e s i n t o a g r i c u l t u r a l f i e l d s . A l o n g w i t h 

i r r i g a t e d l a n d s d r y l a n d s s h o u l d n l s o l-n̂  g i v e n e q u ; i l 

i m p o r t a n c e , a s i t c o n s t i t . u t e a b o u t fi8 p e r cen t o f t h e 

t o t a l a r a b l e a r e a of Wt' i .S T n i l l i o n h n r t n r e s i n I n d i a . I t 

i s e v i d e n t f rom Repc)rl on N a t i o n a l Coinmi s s i on on 

A g r i c u l t u r e t h a t out ol t l ip N a t i o n ' s food b a s k e t , a b o u t 

A3 p e r c e n t of t h e food r e q u i r e m e n t , in t h e c o u n t r y i s met 

t h r o u g h d r y l a n d s . Even w i t n a l l p o s s i b l e e f f o r t s t̂  o 

b r i n g more a r e a u n d e r i i r i g a t i o n by 20(10 AD, a b o u t A 5 p e r 

c e n t of l a n d w o u l d s t i l l be r a i n f e d . T h e s e d r y l a n d s a r e 

c o n s p i c u o u s w i t h low p r c d u c t i v i t y wt i ich i s due t o d r o u g h t . 

s p e l l s , low f e r t i l i t y , a b e r r a n t wp.Hh ' - r e t c . K e o p i n g in 

v i e w t h e g r o w i n g p o p u l a t i o n in I n d i a , t h e r e i s e v e r y nned 

t o e x p l o i t t h e p r o d u c t i en p o t e-it. i a V i t i r>s from d r y l a n d s by 

a d o p t i n g new t e c h n o l o g y i n o r d e r t o meet. t h e food 

r e q u i r e m e n t of t h e c o u n t r y . 



1. RESEARCH ON DRYLAND FARMING 

1.1. Earlier Research Efforts 

Thp parlipsl rpsparch pf forts dnti^ back Lo 19 21 

when Tamhane seL up small scalp plots at Majri. Kanitkar 

SPt the pacp in 1926 by formulating morp comprphpnsiVP 

resparch programmp for improving crop production on 

drylands. Dryland fanning rPSParch has bppn rpcpiving 

aLLention of the Impprial now Indian Council of Agricu­

ltural Research) from thp parly 1930's ind it took roofs 

between 1933 and 1935 a'. Rohtak in F^uniab, Solapur and 

Bijapur, in thp formpr Bombay StatP, Raicfiur in prstwhilo 

Hyderabad StatP and Hap,ari in prstwhijp Madra.s St at P. 

The dryland research programrrp at tlipsp stations had a 

total life span of abotit 10 vpirs, as thp programme 

having been terminated in 19A3 . 

As a result of thpsp pf forts a spries of useful 

dry farming practicps ci^mmonly known as thp 15ombay dry 

farming practices, thp Hyderabad dry farming practiCPR 

and the Madras dry farming practices vjpro evolved. 

The basic ingredients of .ill p r a r t i c PS lay in 

soil and moisture consprvation measures. However, these 

practices were able to increasp thp yipjds by IS to '_>{) 

per cent only. This did not enthusp the farmprs to ado|)t 

R.P. Singh (1982). "Dryland Research in Retrospect and 
Focus in the Seventies" Published in A Decade of 
Dryland Agricultural Rpsparch in IncHT iQ7i_30, TCAR. 



t.hpm a s ihp p a y o f f v̂ -i s m ' j r g i n - i l r^i 1 v . T h ^ m a i n 

c o n s t r a i n t . w a s t h p ab5-.pru-p (if b i o 1 f j 'J c a 1 m a t p r i . ) ! r <̂ '-

p o n s i v p Lo m a n a g P t n p n l anci i n p u t , 

Ypt a n a n o t . h o r a t t pmpt f o r i ' n p r n v i n ^ t h e p r o i i ' i -

c L i v i L y on d r y l a n d s w i s iho p« i a h ] i s ITIU'nt o[ p i j ' , h t s o i l 

C o n s p r v a t i o n R p s p a r c h O n t r p s i n I Q ' J ' t . Appro\7Pci s o i l 

c o n s p r v a t i o n p r a c L i c P S h a s b f p n t h u s ' ^ v o l v p d . F a i - t o r s 

p f f p c L i n g c r o p p r o d u c t i o n on di-y l a n d s canip i n t o s h a r p e r 

f o c u s . C l i r a a L o l o g i c a 1 a i - : i l v s i s v ; h i c h w a s f i r s t a t t p m -

p t p d i n Lhp D p c c a r i p o s t - r n r i v s p a s o n b r o u g l U rPcogT>i f i o n 

o f Lhp f a c t t h a t o n l y l h p \ ' a r i p t , i p s t h a t r i i a t u r p w i t h i n a 

p p r l o d o f 1 0 0 - 1 2 0 d a y s j ' i v<> h i g h v i f l d ' - on d T y l a n d r ; w i t h 

l i m i t p d m o i s t u r p a v a i l a b i l i t y . A l t h o n j . h npw v i s t a s o f 

c r o p p r o d u c t i o n on d r y l a n d s WTM'P t h u s o p o n p d , i h o s f ' 

p f f o r t s t o o d i d n o t m a k p much oi' a dp i i t on c r o p p r o d u ­

c t i v i t y d u p t o n o t ! - a v a i 1 a b i 1 1 t y of s u i t a b l p p l a n t 

m a t P r i a l . 

I n t h p l a t P s i x t i p s , h i g h y i o l d i n g v a r i p t i p s of 

w h p a t a n d r i c p w p r p i n t . r o d a c p d i n t o t h o c o u n t r y . 

H y b r i d s o f s o r g h u m a n d j ) P a r l mi 1 fpt V;PI-P p \ ' o L v P d . T h p s r -

v a r i P t i P S a n d h y b r i d s | ) p r f o r m e d wr̂  II on ( i r y l . n i d s i u c/iofi 

r a i n f a l l y p a r s a n d u n d p r p,oo{i ma i n I'/'imMit c o n d i i i o n . s . 

A n p p d f o r conip r p h ' M i s i \ 'p m i l l i - d i •; c i p i i ti;i r y r o s f - i r c h 

p r o g r a m n i p t h u s b p c o m p o b v , o u s . T I T I n d i a n C o u n c i 1 of 

A g r i c u l t u r a l R p s p a r c h c a m p f o r w a i d by l a u n c h i r i } : , a 

c o m p r p h p n s i v p r p s e a r c h p r o g r a m n i p on ( h - y l a n d a g r i c u l t u r p . 

T h p A i l I n d i a C o o r d i n a t. f̂ d R p s p - i r c h P r o j p r t fny [ " t rv lTiui 



At3xri-=viLt.i^« (ATCRPnA) was f.hus b o r n i n 1970 w i t h a c t i ^ p 

c o l l a b o r a t i o n of t h p GovprninpnL of C a n a d a . Thp d i s t i n ­

c t i v e f p a t u r e s of t h i s p r n i pc t 1 i p i n i t s rnu 1 t i -

d i s c i p l i n a r y y a p p r o a c h in i r'pnf i f y i np, a rid a n a l y s i n ; ^ 

(?OnfiLrainLS l i m i t i n g c r o p y i p l d s i n t h p spml a r i d uul 

s e a s o n a l l y d r y a r e a s of t h e c o u n t r y and i i l t i m a t l p y 

d e v e l o p i n g a r e l e v a n t l o c a t i o n - s p p c i f i c fpchno lop^y f o r 

d r y l a n d s . 

The p r o j e c t s t a r t e d w i t h 23 c o o p p r a t i n g r e s e a r c h 

c e n t r e s l o c a t e d u n d e r d i f f e r e n t a g r o - c 1 in ia t i c r e g i o n s of 

t h e c o u n t r y . A g r o - e c o r i o m i c r p s p a r c h was i n i t i a l e d at 16 

c e n t r e s i n 197 5 - 8 0 . P a s t i i r p r p q n a r ' h v;ar; t a k e n up at '3 

c e n t r e s i n 1 9 7 5 - 8 5 . O p e r a t i o n a l R p s p a r c h J ' rogrammps 

w e r e I n i t i a t e d a t 5 c e n t r e s t o b n g i n w i t h . A T r a i n p r s ' 

T r a i n i n g C e n t r e was e s t a b l i s h e d at t l m c o o r d i n a t i n g c e l l 

a t H y d e r a b a d . Wi th t h e i n i t i a t i o n o! r e s p a r c h p rog ra rnmps 

a t t h e 23 c o o p e r a t i n g r e s p a r c h cen t r e s w e r e s e t \ip 

s i m u l t a n e o u s l y . C u r r e n t l y , n i n p D r v l a n d O p e r a t i o n a l 

R e s e a r c h P r o j e c t s a r e o p e r a i i n g at v a r i o u s p l a c e s i n 

d i f f e r e n t s t a t e s . 

C o n s e q u e n t l y O M U r i 1 R p s p / i i r h I n s t i t u l o f o r 

D r y l a n d A g r i c u l t v i r p (CRII)A^ ramo i n t o p x i s t a n c p vn t.h 

e f f e c t from A p r i l , lf)85 a t H y d p r a b a d . 'I'hp m a n d a t p f o r 

t h i s i n s t i t u t i o n i s t_o f i n d out s o l u t i o n s for t h e v a r i o u s 

p r o b l e m s of d r y f a r m i n g in t h p c o u n t r y . In d e v p I o | ) i n g 

t h e m e t h o d s , w h i c h a r e s i m p l p bu t b a s e d on l o c a l l y 

a v a i l a b l e r e s o u r c e s w i t h a low mone t a i -y i n p u t , t h e I n d i a n 



scientists have rpceived s\ibs t, ant, i a 1 assistancp from 

Canadian Pxpprts for a y;>eriod of 17 years, in thrpe 

phases, from 1970 to 1987. Thp a ch i p vpnipn t s covprpd soil 

and water conservation, crop production and aJtprnati\'p 

land use systems and il war; ptfn'Of] cone 1 n?; i vp I v thai 

adopting the practices reconirnpnded would result in a 

significant increase in yield. Tlie current research 

thrust seeks, inter alia, to identify cropping systems 

and management practices that will raise and stabilise 

productivity of drylands and workout suitable alternative 

land use systems that will maximise biomass production in 

arable and marginal lands. It also aims to develop farm 

implements that will\_cost effect ivp and mept thp twin 

objectives of time liness and precision in fipld 

operat i ons. 

Similarly, International Croj) Researcii Institiitp 

for Semi Arid Tropics 'ICRISAT) has also donp valuablp 

work during last 15 ypars. However, it has yet to reach 

to the farmers of India, wlio are considered pnou>;h 

enlightened to adopt \'^^a\ they rpally find uspful. It is 

a land mark in the historv of Indian agriculture that 

such an effort of mutual intprpsi is hping ])ut into 

action for the cause of dryland farmers. 

Transfer of Technology 

Transfer of technology act ivities have bepn a 

part of dryland project since its inception. The network 

of cooperating centres in AlCRPDA facilitated transfer of 
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technology across Lhp country. Right from thp parly days 

of Lhe projpcL, it has bppn its ov/n sharp of pxtpnding 

the transfer of technology to farmprs through thp activp 

collaboration of t hn Statp I)npa r t inptil -i of A)̂ , r i en 1 i u rp in 

22 pilot development- pro)pct.s in thp country. At 

headquarters, transfer of technology activitips bppan to 

be formalised into specific progranimes in the 1970's. 

The first CI DA sponsored AH^RPDA Opprational Res parch 

Project was started in 1976. The following year, farmers 

training became institutionalized with creation of Krishi 

Vigyan Kendra (KVK) and facilities local Pfi at the 

Hayatnagar Research Farm. Ir 1978 the Trainers Training 

Centre (TTC) offered its first course to extension 

personnel involved in farmpr training. In 1 9 /'̂t a 

specific transfer of technology programme called Lab to 

Land (LL) was added. The watershed devplopment programme 

was started at hi centres under different agro-climatic 

conditions by ICAR throgh CRI DA and CSWCRTI in 1983. 

1.3 The Lab to Land Programme 

The Lab to 1 and |.iT"og,i ammp was launched as yet 

another major step to cMntribulp in lransf<M^ of 

technology. The scier-t, is's of CRIDA are act ively 

involved in the adoption of spjected farm holdings for 

testing on appropriate improved dryland technology 

including popularisation of improvpcl farm machinery. 



The Lab to Land programmp of t.hp Krishi Vigyan 

Rpndra at Hyderabad has been imp 1pmented in nine villages 

of Ranga Reddy district and nine \'i] lager? of Medak 

district in Andhra Pradesh covering 1,600 farm families 

till date. 

1.4 Operational Research Programme 

The Operational Research Programme on dryland 

agriculture began with a Proiect at Indore in 197A with 

collaboration and was augmented with the addition of h 

more CIDA sponsored ORP's in 1976. The Operational 

Research Project has been engaged in testing of prfiven 

technology on farmer's fif ids so as to identify the 

constraints in the adoption of technology and to obtain 

the feed back for research workfrs to rpdesign and 

needing technology suiting to farmers conditif)ns. 

Efforts for extending thp research rr^sults to the actual 

users are being attempted under this programme. At 

present 9 ORP centres on dryland agriculture are 

functioning and the work is b*nng carried out on 

different aspects of dryland ag r i cu 1 ttire at the centres 

viz., Hyderabad, Bangalore, Hanchi, llosh i a r pur , 

Anantapur, Solapur, Indore, Ar ] i a in(] lli.s-sar. 

1.5 Krishi Vigyan Kendra 

At the Krishi Vigyan Kendra, dryland farmers and 

farm women are gi\'en nepdbased and skil loriented 

vocational training in t,he Latest techniques in improved 
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crop production practicRS. Follow-iip nipasurps for 

providing on the spot giiidancf and imparting noc^ssary 

skills to thp farmers also forms an integral part of thp 

training programmps of thp Krishi Vigyan Kpndra. 476 

training programmps wprp conductpd on Crop Production, 

Soil and Water Consprvation, Animal Husbandry, Farm 

Machinery and Implpments, Horticulturp and Homp Science 

in which so far 10,990 participants were trained. 

1.6 Watershed Programine 

In 1983, thp Central Research Institute for 

Dryland Agriculture, Hyderabad, Andhra Pradpsh was 

entrusted with the rnp pons i b i 1 i t v ef j'J'-'ing technical 

backstop to 31 of thp 6 7 ICAR Modf] Watersheds. Jhr> 

Model Watersheds are spread n^'pr :M districts in 13 

States viz., Andhra Pradp.sh, Bihar, Cnjarat, Haryana, 

Jammu & Kashmir, Karnataka, Hadhya Pradpsh, Maharastra, 

Orissa, Punjab, Rajasthan, Tanil Nadu and Utt.ar Pradesh. 

These watersheds are distributed in different agro-

climatic zones with varying topograpiiy and soil typps. 

This provides appropriate conditions for evaluating the 

performance of dryland tec'Tnology. Thp main thrirst '^f 

the watershed programme is consprvat i (m aru! devp lopmnnt 

of two basic resourcps, nampfy latu! and watpr through 

appropriate technologies and managprnent practicps and 

also optimum utilisation of thpse rpsourcps for ovprall 

improvement in productivity of wafershpd besidps crop 

management. 
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The World Bank funded Watprshpd Projpct has 

initiatpd in Ranga Rpddv District in coordination wi t:h 

Andhra Pradpsh Agricultural llnivpisity, CRIDA and Dirp-

cLoraLe of AgriculLurp in 1983-8/4. Thpsp institutions 

laid adaptive research trials, demcins t rat i ons Pt c . , not 

only to verify the research findings but also to demon­

strate the superiority and profitability of dryland 

technologies to the farmers and to motivate and 

facilitate the adoption of technologips at the fipld 

level. 

1.7 PROBLEM SETTING 

Dryland agriculture ;s clia rac t pr i s pci by low land 

use intensity, uncertain weather conditions, adoption of 

traditional and age old [u-act i cp.s , nim adopt inn of 

improved technologies, low capital invpstmpnts, high risk 

situation etc. Conspquently the proiiuction and producti­

vity in dryland farming arp not only low but unstablp. 

As a result of this a lot of dryland farmers who form a 

significantly large proportion of cultivators, has 

remained far from satisfactory livinp,. The emploympnt and 

income of the people dppending on dryland farming are at 

very low level. Hence in order to iinprovp t hp pconomic 

conditions of thp dryland farmprs, spveral programmps 

have been launched. Onp of thp most import^ant programme 

is the transfer of dryland techno logv at field I P V P I , It 

has been estimated from the v^arious rpsearclips conducted 

that it would be possible to increase thp dryland prodvi-
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cLion by three times with the existing level of 

technology. The transfer of dryland technology at field 

level has been taking place, specially during the last 

two decades. However, the adoption and spread of 

technology has not been to the desired extent. It is 

therefore necessary to correct ly est. imate the oxtent of 

adoption and the reasons for non adopt ion of t^echnology 

and also the impact on product ion, income and employment 

in the dryland farming regions. However, not many 

evaluation studies were condvicted to assess t,he impact of 

dryland technology on income and employment . Therefore 

the present study was cont emji la t ed . 

1.8 OBJECTIVES 

The overall object ive of the study is to 

evaluate the impact, of dryland farming technology on 

production, income and employment. 

The Specific Objectives of the study are: 

1. to Identify the dryland technology developed 

by differ'^nt institutions, 

2. to measure the variation in the prociuct ion 

levels of .solf'ctfMl orop.s, si 7.0-wise h(Mwf-(>n 

adopters and non adop I. or 5; , 

3. to evaluate tlie income inequality amc^ng t,he 

different size J-K OUps of farms of adopters 

and non - a d o p t e r.', , 
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1.9 

4. to study thp pat tern of rpsourcp U S P and 

productivity amcng adoptprs and non-

adopters , 

5. to study thp impact of dryland tpchnology on 

production, farm incnmp and pmploympnt of 

adopters and non adoptprs, and 

6. to pxamirip Lh"̂  consumption patterns of 

adopters and non-adopters. 

Scope of the Study 

Thp study attempts to assess the impact of 

dryland farming technology by comparing adopters with non 

adopters. The impact of study encomf>a ss ess the cropping 

pattern, cost structure, production and productivity. 

The study also attempti. to ev^aluate the impact of 

technology on income and 'Employment on adnpter;^ compared 

with non adopters. The resource use efficlpncy v.î-> also 

studied among different categories of farmers in both 

adopter and non adopt-'r'r gror^ps. 

The result, s of the .study would help the resear­

chers, policymakers and administrators in ev(Tlving 

various developmental proi'.rammos based on technology 

transfer and other aspects nf dryland farming pract ices. 

1.10 Limitations of the Study 

As to that of all similar studies this investi­

gation also suffers from certain limitations. 
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One of thp important li Tni tat i ons of thp study is 

Lhat datcT pertains t-O a single agr i cu 1 I virr> year 1988-89. 

What one gets from this dat.CL is a cross secLional picture 

aL one point of t:ime. Thereforf^, the generalisation has 

Lo be made caut.iously. 

Secondly, the data were collect.ed through survey 

method by interviewing farmers. Therefore, the 

objectivity of the data is limited to the extent the 

farmers were able to rec:ollect from their memory as they 

do not maintain any records. 

Finally, the dry farming tfchnology is location 

specific and time specified. Hence caution is to be 

exercised in implementing tho suggest ions to areas other 

than those under study. 

1.11 Organisation of the Thesis 

Chapter [ deals with IntroducLion 

encompassing identification of the problem; formulation 

of objectives, scope of '.he study, Limitations of the 

study. In Chapter II, Review of Literature is presented. 

The Material and Methods used in the study are discussed 

in Chapter III. Agro-Econoraic features of the study 

area are presented in (Chapter IV. Chapter V is cf>v̂ ered 

with the Results and Discussions oi the study with a 

view to drawing specific inferences tor policy. Summary, 

conclusions and suggestions are provided in Chapter VI. 



REVIEW OF LITERATURE 



CHAPTER 11 

REVIEW OF LITERATURE 

The review of literature is presented under the 

following parts: 

PART - I DRY LAND TECHNOLOGY AND ITS COMPONENTS 

PART - II RESOURCE USE EFFICIENCY/RESOURCE 

PRODUCTIVITY AND SCALE RETURNS 

PART - III IMPACT ON INCOME^ EMPLOYMENT AND 

PRODUCTIVITY 

PART - I DRY LAND TECHNOLOGY AND ITS COMPONENTS 

The Indian Ccjuncil of Aqr i cu 1 t ura 1 Research 

(1938) conducted cost studies in the principal sugarcane 

and cotton growing regions of the country by using cost 

accounting method. 

The National Sample Survey (NSS) (1960) during 

1951-52 and 1952-53 conducted cost studies of paddy, 

wheat, jowar, bajra, barley, ragi, maize, gram, millets, 

cotton, jute, minor cereals, pulses, sugarcane, oil­

seeds, potato, spices and tobacco in its 5th, 6th, 7th 

rounds and covered the entire country, except .Jammu and 

Kashmir and the Andaman and Nic:obar Islands. The NSS 

adopted survey method in the enquiry. 

The Indian Council "f Agricultural Rf^senrr-h 

(1953) in collaboration with the Indian Central Cotton 

13 
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Committee and the Indian Central Oilseeds Committee, 

conducted a pilot study during 1952-54 on cost of produ­

ction of cotton and rotation of crops (Jowar and 

groundnut) in Akola district. This study provicied 

guidance £or planning large scale surveys to determine 

cost of production of different crops. The procedures 

adopted in these studies were not uniform and also were 

not generally accepted. 

The Directorate of Economics and Statistics 

(1954-57 to 1962-65), Ministry of Food and Agriculture, 

Government of India, conducted cost studies through Farm 

Management Studies. Some of the earlier studies were 

conducted by survey method while tfie latter were 

conducted by cost accounting method. The data were 

useful for providing guidelines for formulating agricul­

tural policy and for extension work. 

Deshpande (1960) reported tfiat the yield of 

cotton was mainly dependant on manures and seeds. Human 

labour and bullock labour a'-counted for 26 per cent 

variation in yield, whereas 9 per cent variation was due 

to the size of holding. The variations were due t'̂  

combination of manures, seed, t)ul]ock and human labour. 

Governemnt of Andhra F'radesh (1963) conducted a 

study on production of rice, lowar, ragi, sugarcane and 

groundnut covering 54 0 holdings in 1 fiistricts. 
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George e_t a_l. (,19̂ '0) studied the net re h u m s 

from dry farming under existing practices and suggested 

a plan of improved practices in some villages of Elissar 

district. The suggested plan showed increases in income 

by 221, 148 and 194 per cent on sma 1 J , medium and large 

farms, respectively. The success of new technology 

calls for effective extension service and suitable 

institutions to provide credit for meeting the increased 

capital requirements. The Linear Programming Technique 

was used for the analysis. 

Shukla (1970) worked out the optimum crop 

combination for a sample of rainfeci farms in Jabalpur 

district, under traditional and advanced technologies. 

The potential increase in income tfirough optimal crop 

combination with existing resources and techniques was 

around 10 per cent. While th^ inrrr^asn through optima) 

crop mix improved technology was of the order of 42 per 

cent. The optimal crop combination, however, involves 

speci1isation in wheat and paddy to maximise income. 

This assumes certainity conditions and ignores the 

present practice of crop diversification as an insurance 

against an uncertain weather. 

Mighaniss ind Singh (1971) have reported that 

crops like local bajra, pulse, gram and barley could 

withstand drought conditions and had more stable yields 

in unirrigated areas in P'erozpur district. Kahlon and 

Sandhu (1971) expressed that the n^p of f f̂  r t i 1 17:e rs was 



16 

insignificant on dry farms of Pubiab. Parthasarathy 

(1972) stated that the cost of cultivation of rice as a 

whole varied from Rs 472 to 576, with an overall average 

of Rs 498 per acre in West Godavari district. The gross 

return per acre on an average was found to be Rs 1956 

while the net returns per acre varied from Rs 479 to 591 

with an average of Rs 567. The cost benefit ratio 

showed a direct relationship with farm size. 

During 1971-72, a comprehensive scheme for 

studying the cost of cultivation of principal crops in 

different States was sponsored by the Government nf 

India. This provided (iata for fixing prices ff)r impor­

tant crops and for working out the '-ost of production 

indices from time to time. 

Par thasara thy (19'̂  4) reported that human 

labour, manures and fertilizers, cattle labour and seed 

were the most important cost if:ems and these costs 

together accounted for 55 to 66 per cent of total cost 

per acre of sugarcane prociuction in Andhra Pradesh. 

Subramanyam (1975) in his study on "Adoption of 

new technology on small farms, the role of credit and 

its requirements stated that; (i) the provision of 

credit for small farms in most cases resulted in the 

introduction of paddy into optimum crop plans (ii) 

provision of credit helperl in increasing the area of 

high yielding varieties of paddy on the farms where it 
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was already grown and (iii) credit requirements differ 

between different agro-c1imatic zones due to difference 

in the cropping pattern and capital use. 

Pawar and Pati] (1977) analysed size efficiency 

relationship of small and large farms in dry farming 

area of Ahmednagar f]li strict in Maharastra. They 

observed that small scale farming is efficient as 

large scale farming in dry farming areas. The use of 

different resources, cost of production, gross returns 

and net returns depend on the scale of farming. Even 

the marginal value productivities of different resources 

did not show substantial difference on the two types of 

farms under the existing technologies. 

Patel (1978) observed that the rental value of 

land accounted for the large=;t share of total cost anrl 

human labour constituted a little less than one fifth of 

the total cost for all sizes of farms in Anantapur 

district. 

Rastogi (1979' reported that investment on 

seed, manures, fertilizers and plant protection measures 

was generally very low. At Anantapur , the cash invest­

ment for setaria was nearly 7 p̂ r̂ cent of working cost 

and varied between 32 and S8 per cent for groundnut. Fie 

further stated that plant protection measures were nf)t 

used for most crops and wherevpr adopted, were 
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inaaequaue. under farmers' management as reflected by 

the cultivation practices followed the level of inputs 

used and the yields of all crops were extremely low. 

Reddy and Chowdry (1979) found that the rental 

value of owned land constituted a lion's share o£ 3 7.07 

per cent and 21.94 per cent of the total cost in the 

case of Jowar and groundnut respectively in Cuddapah 

district. Reddy (1980) staterl that the plant protection 

was a neglected input and has? no significant difference 

in cost 'C among different sizes of farms in drought 

prone areas of Mahaboobnagar district. Suryanarayana 

(19 80) reported that the cost of cultivation for local 

jowar per hectare was about Rs 10^3 in kharif season. 

He observed that fixed cf)st of cult ivatir)n per hectare 

of jowar was more than the operational cost of cultiva­

tion in Prakasam and Ma habootjoa ga r d i'i t r i c t r-, . 

Reddy and Rastogi (1983) -nncluded ttiat the 

economic conditions of farmers in ^iryland tract were 

poor inspite of so many pro jec ts/sctiemes implemented to 

uplift the rural folk. The efforts are yet to be made 

to make farming from subsistance Level to commercial 

level in our country through improved perfect dryland 

technology, generating employment for human and bullock 

labour and developing dairying to ameliorate the condi­

tions of rural farmers. 

Reddy (1987) analysed the economics and 

adoption levels of improved dryland technology in t hf̂  
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case of local sorghum in Andhra Pradesh. The total per 

hectare working cost involved in the production of local 

variety and hybric] variety of sorghum were Rs 1290 and 

Rs 1993, respectively. The corresponding figures for 

yield levels were 2.69 quintals and 4.71 quintals. The 

proportion of material costs, human labour and bullock 

labour in the case of local variety of sorghum were 11, 

57 and 32 per cent of the tfital cost, respectively. The 

corresponding figures for the tiybrid variety of sorghum 

were 14, 51 and 35 per cent of the total cost of produc­

tion. In both the var-ieties, the labour formed the 

major component of total cost. The gross returns and 

benefit cost ratio (BCR) in the cas^ of local variety 

and hybrid variety were Rs 596 and Rs 686 respectively. 

Mruthyunjaya (1989) reported that the cost of 

production ranged from Rs 1101 in muncjhmn to Rs IS 29/ha 

in guar due to the application of fertilisers and 

higher outlay on plant protection. rho unit of produf.--

tion is the lowest in pearlmillet bajara (Rs 760/t) and 

the highest in sesamum (Rs 2090/'t). A better variety 

(B J 104) of pearl millet and v; i de 1 y tested production 

practices offered a yield cf at^out l.S t/tia, and helped 

reduce the unit cost of produr^tion. Despite their low 

yield potential, pulse and oilseed crops, like mung bean 

and sesamum, had a higher net, income than pearl millet 

on account of their t>igher jn i t value and their- B-C 

ratios were nearly twice as high as that of pearl 

millet. 
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2. RESOURCE USE EFFICIENCY, RESOURCE PRODUCTIVITY 

AND SCALE RETURNS 

Much importance waî ; paid to the qua n I; i t a h i ve 

and statistical methods. Many attempts were made to 

establish economically important relationship between 

input and output to derive a production function -- A 

mathematical model (Khan, 19fil). The credit for defi­

ning the algebraic nature of production function went to 

Mitecheri lich in 1909. The productivities of different 

inputs can be derived from the production function which 

indicates the efficiency of individual resources; when 

used in varying quantities and proportions. 

An infinite number of fun(~tionaL forms are 

possible in productivity studies sur-h as Cobb-Douglas, 

power function, Spill man function, Quadratic ff:)rms etc-. 

Cobb and Dougla? (1928) devoloped in the indus­

trial field an exponential type of production function 

X 
in the form of y = ab . 

This equation can be changed into linear form 

by using logarithms and is represented as log y -

Log a f X log b. 

This type of production funct ion is widely used 

in the field of agriculture because of its greater 

flexibility and applicability. 
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Heady (1954) fitted two production functions, 

one for crop enterprise and another for livestock to 

measure the marginal value. 

Suryanarayana (1958 1 has pointed out that dimi­

nishing returns to scale were prevailing with respect to 

land, labour and capital services on the Telangana 

farms. 

Agrawal and Foreman (1959) measured farm 

resource productivity in Meerut and Muzaffarnagar 

district in western I'ttar Pradesh based on the Cobb 

Douglas function for 1955-56. The estimates of marginal 

value productivities of different resources at geometric 

mean level of inputs were: :iross cropped area Rs 34.55 

per acre, human and bullock labour Rs 0.5 per rupee 

spent; seed, manure and irrigation charges Rs 1.80 per 

rupee spent and farm implements Rs 4.4 3 per rupee spent. 

Bradford and Johnson (1962) fitted a production 

function of Cobb Douglas type to survey data of 30 

farmers in Marshal County, Kentucky, USA. They 

expressed gross income as a function of land, Labour, 

machinery, investment, forage production investment and 

other expenses (all current expenditure except that of 

hired labour, taxes, insurance and maintenance of 

bulding and machinery investment). The forage and live­

stock investment were complimentary and were combined. 
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Hanumantha Rao (1963) studiecJ costs and returns 

for farm business as a whole and also fitted production 

function to the data. He observed that on an average, 

land is being cultivated more intensively among small 

farms through greater app1 i -a I ion of labour input, 

although labour still have pDsitive returns and that 

among larger farms, when production elasticity of land 

is very low, there is relatively greater scope fcjr 

increasing output through a more intensive cultivation 

of land by applying increasing labour input. 

Reddy (1967) fitted production function for 

data collected in the year 1957-5H in West Godavari 

district and calculated the regression coefficients 

required to obtain a ratio of MVP/MFC of 1.0 for each of 

the variables viz., land, human labour, capital other 

than land and production expenses. The coefficient from 

the regression analysis was then tested for statisti­

cally significant difference from the one i-equired to 

obtain a ratio of 1.0. I*: was found that all the 

ratios, except land for 'rice zone and production 

expenses for the district, were not significantly diffe­

rent from 1.0 indicating that"- t lie hypothesis of produc­

tion efficiency in South Indian Agriculture could not be 

rejected during that year. 

Saini (1969) studied the efficiency with whicli 

farmers in the States of Uttar Pradesh and Punjab used 

their resources to achieve the objective of maximizing 
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net returns in crop production from the Farm Management 

Data of a sample of farms for 1955-56 and 1956-57. The 

analysis showed that farmers were quite rational in 

terms of their response to economic opportunities and 

made adjustments in resource use. He estimated diffe­

rent regression coefficients for small, medium and large 

farm size groups. But the coefficients of separate 

equations in respect of small, medium and large farms 

were not statistically different frnm those in the 

pooled equations. Thus farm size may not be a good 

criterion for detailed economic analysis. The farm 

productivity may be mc)re significantly influenced by 

some factors other than farm si^e. 

The studies included thoso of Sanktiyan and 

Sirohi (1971), Srivastava and Nagadevar (1972), Kumar 

(1975), Dhawan and Bansie {]^'r'), 'Mnqh (]9''8), Ghosh 

(1980). Most of the^e studies found that the Cobb-

Douglas type of production function gave the benefit to 

the Indian data and did not reject the hypothesis that 

Indian farmers by using traditional technology maximised 

profit through rational allocation of resources. 

Singh and Kahlon ( 1 <> ̂' 1 ) (-om[i,-ired marginal va 1 û ' 

productivities of differnt resources used on farms at 

varying levels of technology. I'hey --oti r I ucio i that t ho 

marginal value productivities of almost all the resource 

categories were higher on the farms with tiigher level of 

technology, thereby indicating their efficacies in using 

resources to optimum levels. 
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Singh et a 1. (1975) fitted Cobb-Douglas pro­

duction function in backward agriculture to workout the 

elasticity of input to which in turn were used to 

calculate their marginal value products for average 

farms. The results of the study supported the 

hypothesis of constant returns to scale for both small 

and large farms in the selected regions. 

Patel and Patel (1976) made an attempt to fit 

Cobb-Douglas type of production function for dry and 

irrigated wheat and computed the FTiarginal physical 

productivities and marginal net returns per additional 

unit of inputs by using in the production function. The 

function showed increasing returns to scale in the irri­

gated area and diminishing returns under unirrigated 

cond i t ions. 

Suryana rayana ( 1'-̂  fU") ) fittrv] rv,hb-nou(j la s typr> 

of production function for jowar farmers in Kurnool 

district along with (^rakasam and Ma hboot)naqa r district. 

The function showed that the MVP to opportunity cost 

ratios indicated inefficient use of resources to kharif 

HYV jowar. The MVP of seed was very high when compared 

to its factor cost. Fcir local k_ha r i f varieties, the 

production elasticity was significantly different from 

zero only for human labour. 

Reddy (1980) in his study on resource use and 

productivity on farms in drought prone and non drought 

prone areas of Mahboobnagar distri^^ , Anrlhra I'radesh, 
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conclu(ied that the regression coefficients of variouR 

inputs at aggregate farm level, indicated that the gross 

returns would increase significantly on all farms and 

drought prone farms by increasing the use of land, 

irrigation, improved seed and plant protection chemi­

cals. Whereas in non drought prone farms the increase 

in the use of irrigation, improved seed and plant prote­

ction chemicals would add significantly for higher 

i ncome. 

Sharma and Tiwari ( 1 <̂i 8 5) studied the economic 

rationale of resource use on ciifferent categories of 

farms and suggested the ways and means for t fie i r 

efficient utilisation in Solan, I'ttar Pradesh. The 

economic efficiency of fertilizers and manures was more 

than unity and significant in both big and smali farms. 

They also concludc'l ttiat t ho prtvind ivity crmlr] tin 

substantially increased by increasing the resources. 

RESOURCE PRODUCTIVITY 

Schultz (1964) opineJ that "there is at best 

little opportunity for growth from traditional 

agriculture because farmers have exhausted the 

profitable production possibilities ^f state of the arts 

at their disposal". This was mosfly true before the 

introduction of high yielding t'^^hnology in the 

developing countries. In his ;)pinion the key t̂o 

transforming a traditional aqricu1(ura] sector info a 
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production source o£ economic growth is investment on 

modern high pay off inputs which should be made 

available to farmers in poor countries. Economic growtli 

from the agricultural sector of a poor country depends 

predominantly upon the ava i laibi 1 i ty to use such inputs 

successfully. 

Giri et al. M966) revealed that land was one 

of the major sources of crop output growth in India 

during the period 1951-S2 to 1962-63 which accounted for 

about three fourth to four fifth of the total growth. 

Further, they identified that the remaining part of the 

growth was contributed equally by increase in the 

application of fertilizers, improved techniques and 

technological developments. 

Minhas and S r i n i v-i s.iri (1̂ 16 8) observer! t̂ lat 

though yield responru"-- t-i (IT t i ! if,r>t • i r o normal ly lc»r--s 

in unirrigated fields f:han in the irrigated, slill if is 

profitable to use ferti lisers in the former. They also 

opined that the optimal strategies is not to concentrate 

the use of this scarce input onl\' on high yielding 

varieties or irrigate! ireTr but also to distribute ttie 

available supply widely ovet new and existing varieties, 

irrigated and unirrigated \r<»is so as lo maximise the 

output. 

Falcon (197(1) stuJied tdK̂  f-,or-,iri(J generation 

problems of green revolution in South and South l̂ ast 

Asia. He found that the high response varieties and 
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-sort-Sdmitarxt rapid growth in ff?rtilizer use have pro hiced 

yields per acre about double those possible with most of 

the other local strains. The study revealed that all 

new varieties receive oontrolled irrigations. Tn the 

absence of this, fertiliser yields a low returns and 

lack of new seeds and fertilisers limit the rapid 

increase in crop product:ion. 

Sharma and Joshi (1973) found that during 1968-

69 to 1970-71, the contribution of IIYV into the 

production in Maharastra increase from 17 to 23 per cent 

for rice, 34 to 66 per cent for bajra, 27 to 59 per cent 

for hybrid jowar and 34 to 57 per cent for wheat. 

Increase in yield due to application of fertilizer, 

irrigation and plant protection was observed to be of 

the order of 5.7 quintals oer hectare for all crops. 

Rao ejt a_l̂ . (1985) while studying the technolr)--

gical changes and efficiency gains in dryland 

agriculture in Bangalore district employed the multipli­

cative production function form (Cobb-Douglas version) 

by performing the statistical test to assess the returns 

to scale. Since the sum of output 'Elasticities did not 

differ from unity at any reisonabl"^ level of signifi­

cance in all the three cases, constant returns to scale 

had been deduced as a convenient einperical result (:o 

validate hectare analysis. They further partitioned the 

per hectare differential outftut- into components ot 

technology and input using coefficients of the 

production function. 
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Returns to Sale 

Dantwala (1959) reported the most extensive use 

of scarce resources tookplace, particularly in the case 

of land, on sample farms of Uttar Pradesh. The study 

revealed a diminishing trend with an increase in the 

size of farm. 

Auer (]961) estimated the productivity of 

resources on farm and indicated ttie existanc^e of a 

surplus of farm labour, a mis-allocation of capital and 

the prevalence of increasing returns to scale. He attri­

buted increasing returns to scale in his study to more 

efficient use of farm machinery on the larger farm vinits 

than on the smaller ones. 

Reddy (196 1) reported t̂ he sum of elasticities 

of output to scale from the Citbb-Doug 1 as function to be 

very near to unity (-1.03 3S) and nn insignificant 't' 

value at 5 per cent level fot" farms 'if West (^odav^ri 

district. He proved that the product, ion was linear 

homogeneous function and hence concltided that constant 

returns to scale existed. 

Brees and Co Iyer ( 1 "̂  6 2 ) r̂ p̂ort. ed ff)nstnr)i 

returns to scale for cash uain 1arms in Northern 

Missouri. Fertilizer use per a'̂ r̂  did not vary suffi­

ciently for this var'iable to "X"rt any significant 

influence on gross income in t h>-̂  f̂cpi.a f ion. I'he recjres-

sion coefficient of 0.88353 for land resources, however. 
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was much higher than that for any other regression 

coefficient computed in the study. This indicated that 

tillable acres were, by far, the most important resource 

for cash grain farms and ttiat the fertilizer use was 

probably reflected in the land coefficient. 

Grilches (1963) fitted Cobb-Douglas function 

for 68 regions of the U. F,. to express value of farm 

production per commercial farm is a function o f̂  

livestock expenses, other '-urrent ex[.)enses, value of 

machinery, land, buildings and labour in terms of man 

years. The sum of coefficient was significantly greater 

than one, thereby indicating substantial economies of 

scale. The coefficients foi: labour and machiner'y were 

the highest, being 0.44 9 and (). 1S9, respecM: i ve 1 y . 

Khusro (1964) re ported t lir> r'-'grossion fits 

carried out with gross output, farm tujsiness income and 

net profit per acre as three altr^rnative flependent 

variables and farm size as the independent var'iable, 

there being seven replications corresponding to seven 

States. He used averaged out farm accounting data 

collected in Farm Management studiod^ from 19S4-5S 

through 1956-57. All the recrression lines fitted to the 

data of gross output per arrr" and average were dr)wnwar^] 

sloping, the sign of the r^g re ss i'ui 'inefficient beiu'g 

invariably negative. It wa-; 'this ^nn .s i s t<̂ n 11 y re'-urr-

ing phenomenon of declirMno slrjpe^ in all the seven 
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states without exception, that lenris itself to the 

generalization that in Indian farming gross output per 

acre declined with an increase in farm size". 

Krishna Raj (1964) found that the sums of 

elasticities of land anci labour WR ro 0.9,1, 0.97 and 0.9"̂  

for 1954-55, 1955-56 and 1956-57, respectively for the 

Punjab Farms. The sums for the last two years of (die 

study were not significantly different from unity. The 

estimates of the scale returns for these years suggesterJ 

that the constant returns to scale of land and labour 

inputs over a considerable range was not an implausible 

assumption about agriculture in the f-wo Punjab districts 

since those years, 

Rao (1967) analysed the resource productivities 

and returns to scale by fitting Cobb-Douglas type of 

production function to ::̂ ross sectional data covering 145 

families of Hyderabad State and observed that the 

marginal value productivity of lau'l rJeclined with an 

increase in farm size and reverse tendency prevailed 

with regard to marginal prnductivity of labour which 

showed increasing trend with the increase in farm si^e. 

Saini (1969) estimated the sums of the regres­

sion coefficients of the Cobb-Douglas production 

function fitted to thr> Farm Ma na gem<"̂ nt '-.urvey data for 

Uttar Pradesh and Punjab farns for 1955-56 and 1956-57 
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and these were not signiELeant1y different from unify. 

This indicated constant returns to scale in all tfiese 

cases. 

Mehta ( 1 9 7 1 ) e s t i m a t e d t h e m a r g i n a l v a l u e p r o ­

d u c t i v i t i e s of d i f f e r e n t r e s o u r c e s and r e t u r n s t o s c a l e 

f o r d i f f e r e n t c a t e g o r i e s of f a r m s in P u n j a b . He r e p o r t e d 

t h e c o n s t a n t r e t u r n s to s c a l e on t h e s e f a r m s . 

S i n g h ( 1 9 7 5 ) r e p o r t e d t h a t t:he r e t u r n s t o s c a l e 

w e r e c o n s t a n t i n b a c k w a r d a g r i c u l t u r e . lie s t a t e d t h a t 

t h e i n e f f i c i e n t u s e of f a c t o r s of p r o d u c t i o n by t h e 

f a r m e r was m a i n l y r e s p o n s i b l e f o r t h e e c o n o m i c b a c k w a r d ­

n e s s of t h e r e g i o n and t h e s i z e of farm was an i - n p o r t a n t 

f a c t o r t o i n f l u e n c e t h e i n p u t p r o d u c t i v i t y a t t.he farm 

l e v e l . 

S o l i k Ram a n i [.a 1 (Uipta ( l ^^R) c^ompared t h e 

p r o d u c t i v i t y of v a r i o u s r e s ' : H i t c e s in c a s e of p a d d y ';>n 

t h e f a r m s of a d o p t e r s and n o n - a d o p t e r s in Vara n a s i 

d i s t r i c t . The sum of e l a s t , i c i t i e s of p r o d u c t i o n f o r 

a d o p t e r s and n o n - a d o p t e r s was n . 9 8 9 and 0 . 9 2 9 , r e s p e c t i ­

v e l y . T h e s e w e r e n o t s i g n i f i c a n t l y d i f f e r e n t from u n i t y 

and i n d i c a t e d c o n s t a n t r e t u r n s t o s c - a l e . 

S a i n i ( 1 9 8 0 ) r e p o r t e d t h a t i - e t u r n s t o s c a l e a r e 

i n d i c a t e d by d i v e r g e n c e of t h e sum -if f e q r e . s n i o n c o e f f i ­

c i e n t s of a l l i n p u t s from u n i t y r a t f i e r t h a n c o e f f i c i e n t : 

o f s i n g l e i n p u t . 
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Suryariaray ana (1980) reportpci tfiat there was 

inefficient use of resources on all farms and for rice, 

maize and jowar crops in Andhra Pradesh. The production 

function analysis of these crops in all the selected 

districts indicated significant constant returns to 

seale. 

3. IMPACT on THE INCOMR^ EMPLOYMENT AND 

PRODUCTIVITY 

Most of the farmers cultivating on dryland 

farms are unaware of the yield increasing technology and 

its adoption. Research and extension support needs to 

be intensified in dryland farming areas. The development 

of dryland agriculture by y)p|d increasing techniques 

has now been well recognised for achieving the plan 

objectives of redressing regional imbalances, allevia­

ting poverty and increasing the proiluction i.̂f al 1 those 

crops which are in short supply. Hence an attempt ha-, 

been made to review the varicnis stu.jies and highlight 

the same in various aspects. 

Savele (1966) concluded that the technological 

changes involving larg'? i rr.v <-i ITIO n t •> f i-a[)ital was not 

accepted readily arii early in irylarid areas by a larr̂ e 

percentage of farmers. 

Shetty (1966) .-lointerl nut that t-ho va r i U i-m in 

the adoption of an innovatiori couli b? explained by ih^ 

difference in size of hildirig, L'̂ nu'i il st ilns, profita­

bility of innovation and the farmers lipiiiity. 
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P r a s a ' l {l<r7i)i r e p o r t e d t h a t low y i e l d s , low 

i n c o m e and low s t a n d a r d of l i v i n g of f a r m e r s was m a i n l y 

d u e t o t h e n o n - a v a i l a b i l i t y of c r u c i a l i n p u t s s u c h a s 

i r r i g a t i o n ; i ne f f I c i'̂ ^n t u s e of o t h e r r e s o u r c e s uifl 

r a i s i n g of c r o p s m a i n l y fc)r fr)).] -iu 1 uoi. f ir- 1 j ] ir̂  r 

r e q u i r e m e n t s . H i s s t u d y a l s o r : v e \ 1 e d hhal t h e y i e l d ^ - if 

d r y c r o p s w e r e v e r y low r a n y i i i ' j f ro i i 7 ; l "> p;>r i - r ? t o 

Rs 300 p e r a c r e . 

An u p w a r d t r e n d t o h )!:h 'n m o ,• n d r e a l w a q ^ s in 

P u n j a b due t o a d o [ ) t ion of new t e c h n o ! Kjy was o b s e r v e I !>/ 

S o n i ( 1 9 7 0 ) . D e s a i e t a_l . n'}7()) s t o i i e d t h e i m p a c t of 

h i g h y i e l d i n g v a r i e t i e s of g r r i u n d n u t , b a j r a , w h e a t , 

j o w a r and c o t t o n on p-^ r ' i - c t a r e e m p l o y m e n t of d i f f e r e n t 

k i n d s of l a b o u r . They f ' lund t h a t em(i 1 ^ lym ^ n t of r a T n ) ! 

l a b o u r was much more in :; ^ ̂  ^ if h i q h / i '1 l i a j v a r i e t y 

g r o u n d n u t , b a j r a and c . . t t < i n . Tn tho c i i > JT wh • i' , i h " 

t o t a l wage !:> L I I f o r i ntjr jv' ^ 1 . i - • • i / / i ; " ) i i I , > o-̂  

l o w e r t l i an t h e loi::a 1 v i t i '~ ' ty . 

S w a m i n a t h a n ( 1'̂  7 1 ) e i p i r - i s e d t h a t f o r s e c u r i r u j 

f a r m e r ' s p a r t i c i pa t i CMI t i niKe d i y l a n l t g i i -ul i n ro 

s u c c e s s f u l , v a r i a b l e s i n v ) ! ->] o i • ^ ' > ' ) ' j ) - ) ; ) " ' ) / 

s t u d i e d and u n d e r s t o o - l . Rep l a r:-̂  n ^ i'. )" l - ; ! >! M J ' I . ' i ' . ' i 

a h a r d i r o n p l o u g h and t h " ini • i h i o ion i f dee]) 

p l o u g h i r v j f o r h i g h p r v M I I • i i->i- I i'; > 'o.vjra and iiln-jr 

h i g h q u a l i t y f o d ' l e r <:r . >; .s"̂  r ̂  s i ] )•• ;: • 1, 

Sham and R a t h i r ' ( 1 •) ;'i ) ••xafnined t h e i m p a ^ ' ^f 

i m p r o v e d a g r i c u l t u r a l i:o;-hM o ' j v- in ''\' •,•.'••.•[ ^ • j i )a 
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o f R a j a s t h a n S t a t e a n d founc i t h a t t h e f a r m b u s i n e s s 

i n c o m e a s w e l l a s f a m i l y l a b o u r i n c o m e w a s m o r e t h a n 

d o u b l e on t h e a d o p t e r f a r m s c o m p a r e d t o t h e n o n - a d o p t e r 

f a r m s . N e t p r o f i t on t h e a d c ^ p t e r f a r m s w a s Rs 1 , 1 7 9 . 8 

p e r f a r m a n d Rs 3 2 7 . 7 p e r a c r e a n d i t w a s Rs 1 9 1 . " ' a n d 

6 1 . 8 o n l y p e r farm a n d p e r a c r e on t h e n o n - a ^ j o p t e r 

f a r m s . The i n p u t - o u t p u t r a t i o w a s s i ;ni i f i c a n 1 1 y h i q h e r 

on t h e a d o p t e r f a r m c c m p a r e d t n t t i e n o n - a d o ; ) t e r n r i e s . 

I t w a s 1 : 1 . 4 7 a n d 1 : 1 . ! , f-? s [ ) e c t i v e 1 y . 

G e o r g e a n d ( : h ' > u k i d 5 r ( ] 9 7 2 ) o b s e r v e d t h a t t h e 

a d o p t i o n o f h i g h y i e l c i i n g v a r i e t i e s w a s r e l a t e d t o t h e 

s i z e o f h o l d i n g , e d u ' : a t i o n Tmi S ' ) t i a l s t a t u s o f t t i ^ 

f a r m e r . Age s h o w e d a n e g a t i . ' " r e l a t i o n s h i p a n d l a c k o f 

knowledge w a s o n e of t:he m o s t i m p o r t a n t f a c l o r s 

a f f e c t i n g t h e a d o p t i o n o f t e c h n o l o c j y 

W i l l s ( 1 9 7 2 ) c o n c l u d e d t h a t , b a s e d on e m p i r i c a l 

e s t i m a t e s o f t h e i m p a c t o f new t e c h n o I )gy -m e m p l o y m e n t 

a n d i n c o m e a t l o c a l l e v e l , t h a t t h e a d o f j t i o n o f new 

s e e d s , f e r t i l i z e r a n d i r r i g i t i o n i n r - r e a c c ^ s e m p l o y m e n t 

a n d w a g e s , i t a l s o i n c r e a s e s t h e d i s j i a r i t y b e t w e t M i 

i n c o m e s o f f a r m e r s i r id a q r i c u l t u t i l l a t>our . 7 hr> 

d i s p a r i t y w i l l i n c r e a s e f u r t h e r i t l a b o u r s a v i n g 

m a c h i n e r y i s i n t r o d u c e d . H ' w e v o r , t h e new t c ' t m o 1 ^igy 

w i l l r e d u c e t h e d i s p a r i t y t ^ n t w ^ e n i n ' ^ o i n e s o f l a n j e a n d 

sma 1 1 f a r m e r s i f c r p-t i • a u 1 f (̂  t t i 1 i '--^ r a r e d i ;; t r i b u t e d 

a c c o r d i n g t o a r e a o p e r a t e d . 



35 

G r e w a l a n d K a h l o r i M ^ ? ? ) hjve s t u d i e d t h e f a r m 

s i z e a n d p r o d u c t i v i t y r e 1 a t i ^^nsh i p . T h e y h a v e o b s e r v e c l 

t h a t b e c a u s e o f r e c e n t t ^ c f i m l j g i c a l b r e a k t J i r o u : i h i n 

a g r i c u l t u r e , t h e i m p o r t a n c e of t h e t r a d i t i o n a l i n p u t s in 

t h e i n p u t - m i x w a s on t h e d e \ " l i n e a n d n o n - c o n v e n t i o n a 1 

i n p u t s s u c h a s f e r t i l i s e r , p e s t i c i d e s a n d m a c h i n e p o w e r 

h a v e b e c o m e i m p o r t a n t . T h i s s e ^ m s \'-> hav^- a l t e r e c j t h e 

t r a d i t i o n a l f a r m s i z e p r o d u c t i v i t y r e l a t i o n s h i p . L a r g e 

f a r m s h a v e g r e a t e r a c c : e s s t o i n d i v i s i b l e t e c h n o l o g i c a l 

i n p u t s s u c h a s t r a c t o r s a n d a l l i e d f a r m m a c h i n e r y . 

C h o u d h a r i ( 1 9 7 4 ) s t a t e d t h a t t h e a r e a u n d e r 

k h a r i f c r o p s i n I n d i a , h a s r a i s e d s u b s t a n t i a l l y d u r i n g 

t h e p a s t f o u r y e a r s f r o m 32 p e r c e n t o f t h e g r o s s 

c r o p p e d a r e a t o S4 [:>er c p n t in a d d it:, i n n t o f t i e l :en- fo l f^3 

i n c r e a s e i n t h e d o u b l e c r o p p e d a r e a a s a r e s u l t o f 

a d o p t i o n o f t t i e i m p r o v f ^ l •• i i 1 w i t n r <-rn\> inrl I i v o ^ t o ' - k 

m a n a g e m e n t t e c h n o l o a y i n t h e I n d o - i j . K . p r o j e c t . Ftie 

c r o p y i e l d s w e r e i n c r e i s ' ^ d oy ' n t<-> ''I'lO pr^r c e n t . Tt ie 

t e c h n o l o g y h a s b e e n l a b o u r a n d b u l l o c k i n t e n s i v e . 

R a j s h e k a r ( 1 9 75) a s s e s s e d a n a l y t i c a l l y t h e 

n a t u r e o f f a r m b u s i n e s s of sma 1 1 a n d l a r g e f a r m s i n o n e 

o f t h e d r y f a r m i n g r e g i o n s of M a h a r a s t r a S t a t e , T h e y 

o b s e r v e d f r o m t h e s t u d y t h a t u s e jf l i f f e r e n t r e s o u r c e s , 

c o s t o f p r o d u c t i o n , g r o s s r e t \ i r n s , a s w e l l a s n e t 

r e t u r n s , d e p e n d e d on far r i ' s i z e . A •^•ub--, t a n t i a 1 c t i a n g e i ri 

t h e p r e s e n t p r o f i t a b i l i t y l e v e l c o u l d tip b r o u g h t . a b o u t 

t h r o u g h c r e a t i o n o f i r r i a a t i o n r e s o u f r ' - ^ s , u s e of m o d e r n 

i n p u t s a n d a d o p t i o n o f m o d e r n t e c h n o l o g y . 
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Saini (1976^ [̂ rosenf̂ 'i t\^^^ oinpiricTl ovi')f̂ nt:o 

of the growing inequalities in f^rm incomes by analysing 

the farm level data ';ollecte'.i unif-'r tho scheme for 

studies in economics of farm ma naqement at: two pioints of 

time i.e., 1955-57 and 1967-69. It is evident tiiat the 

income gap between the small and larqe farms has widened 

and big farmers have gained considerably from the new 

technology ushered in by the green r̂ v̂o 1 u t: i on . 

Bisalaiah (19/7) decompsed the qrowtti in per 

acre wheat output in Punjab into its sources and 

observed that technical change contributed 15 per cent 

of the increased output. Increased use of labour, 

fertilizer and capital per acre und':̂ r Mexican wheat has 

contributed about 25.5 oer cent of increased out.put. 

Havangi (1978) studied the impact of dryland 

farming and observed that Idi':- adoption -d suitable land 

management and development techniques fiir drylani in 

Bangalore region is possible to q(?t reasonably good 

yields in most of the areas roceivinq 500 mm or above. 

Hence he suggested that tdie lani development in drylands 

should receive top priority t̂ otti in proven practices as 

well as in research on large •'arms. 

Kunal (1978) using t tie output decomposition 

model (Bisalaiah) estimated "hat th^re was 72 per cent 

growth in jowar out.put pro farm in t)harwad w i t ti 

the introduction of new tectinoloqy d t di i s total ctianqo 

in output per farm, -ihout V^ per c-̂ nt was found l;o have 
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been contributed by technir^il chrinqe, researcfi and 

extension are ttie two import:ant ma jor activities for 

effecting technical change in farm economy. Of t\)Q 

total change in output per farm, about 12 per cent is 

indicated to have been contributed îy differences in 

land holding size, given the output elasticity of land 

under new technology. About 2 3 per 'rent cJifferentc. in 

output under new technology is contributed by capital 

input. Since the fertilizer component of capital input 

forms the greater proportion of the total value of 

capital, the contribution made by fertiliser to total 

change in output may be considered as substantially 

high. 

R a s t o q i ( 1 9 7 9 ) c T n c l n d e d t h a t t h o u g h t t i e new 

d r y f a r m i n g t e c h n o l o g y d e v e l o p e d at- r e s e a r c h c e n t r e s h a s 

b e e n f o u n d q u i t e v i a t ) l e a n d f e = i s i b l e a n d t h o u g h i t w a s 

s a i d t o b e n e u t r a l t o s c a l e . St h a s n o t y e t g a i n e d 

p o p u l a r i t y w i t h t h e f a r m e r s i n t h e a t i d a n d s e n i i - a r i < l 

r e g i o n s o f t h e c o u n t r y . 

R a o a n d R a s t , t 5 g ! ( 1 9 8 0 1 i n a s t u d y a t H y d e r a b a d 

d i s t r i c t o b s e r v e d t h a t t h e a d o p t i o n of new t e c nr io l o g y w a s 

n o t h i g h i n d r y f d i . m m q t r a c t s 'lur> r o s h o r t a g e rj f 

c a p i t a l . R e c e n t t e c i m o l o q i c a 1 a d v a n c e s f i ave s u b s t a n ­

t i a l l y i n c r e a s e d t h e y i e l d p o t e n t i a l oi_ d r y l a n d s , 

p r o v i d e d t h e r e q u i s i t e i n p u t s a r e a v a i L a o l e . 

R a o a n d R a s t o q i ( i 9 R 0 t i n t h e i r s t u d y c o n d u n e d 

i n H y d e r a b a d d i s t r i c t ; o b s e r ^ ' e d t m a t p ( > r s i s t a n c e w i t It 



the adoption of technology wis not hicjh in dry farming 

tracts due to shortage of capital. Recent technol(5g i ca 1 

advances have substantially increased the yield 

potential of drylands, provided the requisite inputs are 

aval lable. 
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Rajasekhar (1983) in i study in the cjperational 

research project, showed that low monetary inputs like 

introduction of cultural practices have given encfjura-

ging results. fie further stated that the early tJ i lage 

practice for sorghum and use of niqh yielding varieties 

of finger millet resulted in -JO per cent extra yield. 

Reddy e_t aj^. (1985) rejiorted that over tiie past 

one decade and a half, the primary emptiasis was given on 

the generation of dryland tei-hno 1 tx] i rv, . I'hose include 

better management of soil, rain water and cropp^ing 

system to optimise crop production. Additionally 

increased yields were achieved through t:he use of 

improved seed, appli<:ation of fettiliznr and bolter 

management. Apart from these, the challenges of weather 

abbrations were met by providing alternate crop 

strategy. 

Jodha (1986) concludei that owing to the small 

size of holding on one tiand iricl eoloqical 1 im i ta t i on;-

of dryland agriculture on : ne other ttie latter oven 

with strong support of ripw t o,-hrio 1 oq i" ̂ ,̂ may n̂ it prfjve a 

total answer to the problem of low income of tho.sr̂ ; wh^) 



d e p e n d on d r y l a n d f a n n i n g and t h u s t-ho n e e d for n o n - f a r m 

a c t i v i t i e s a s a p a r t of r u r a l d e v e l o p m e n t c a n n o t be 

o v e r s t a t e d . 
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Singh (1987 1 5; t a ted that the dryland .soils pose 

serious problems of management and consequently 

sustained productivity. Most of the dry land soils are 

degraded or are in process of degradation. He also 

pointed out that the fodder was a priority rujmber two, 

first being food, followed by fuel wood among the basic 

needs of the dryland areas. f^ecause of the scarcity of 

fodder in dryland areas, many of the farmers cannot even 

own a pair of bullocks. 

Reddy (1987) identified main reasons for non-

adoption/partial adoption of technology which were (i) 

fear of risk, due to failure of monsoon wiiich lead to 

crop failure or low yields, (iii lack of conviction of 

improved technology ( li i) la '", of finance t() invest on 

improved technology. 

Rao (1987) reported that the adopticin levels of 

dryland technologies are quite low. Even the Seventh 

Five Year Plan has set a modest target of 25 per cent 

areas saturation with improved technologies by f^arch, 

19 92. No hard data are available about the levels of 

adoption of dryland technologies by the farmers across 

the country. He concluded that the rate of adoption of 

improved varieties exceeded 70 per cent for cluster 
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bean, 30 per cent Eor pearl millet and 35 per cent for 

maize. But the rate of adopt, inn in case of sorqhum was 

about 10 per cent. 

Suligavi (1988) examined the impact of techno­

logical change in rainfed cotton in Dharwad district 

employing the output decomposition model based on the 

coefficients derived from the Cobb-Douglas production 

function. The output decomposition analysis revealed 

that there was an increase of 115 per cent more output 

per farm with the introduction of̂  new technology. The 

contribution of technical change to the total change in 

output was 62 per cent. The inputs attributing to 

output changes were seeo f fertiliser, plant protection 

chemicals, capital an<! labour wei-e in ttio order of 19 

per cent, 3 per cent and 13 per rent, respectively. 

Thus the total inputs btou.jht abrnit S3 per cent increase 

in the total output. The rnsult.s indicated tfial: tiie 

technical change was a ma jor sriijrr;e of output (jrowtti in 

agricultural sector of developin;;) economies. F-^esearch 

and extension are the l:wo main activities foe effecting 

technological change in the farm econofny. 

Technological c:hange and income distribution 

K u z h e n t s (19^5) suggested that the income 

becomes more evenly distributed during the later stages 

of economic growth where there is a general increase in 

income levels and the income in agricultural sector is 

more equally distributed "t t r, in the n^n-aqr i cu ) t ura 1 
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sector. Similar view was taken by t;he committee on 

distribution of income and levels of living appointed by 

the planning commission, Government of India in 1964, 

which reported that "the decjree of inequality in income 

distribution is not iiigher in India than in some other 

developed or unde rde ve 1 ojied :ou^trie<^^ and the di^^tribu-

tion of income in urban sector is more unequal than in 

rural sector". 

Khaund (1970) studied the changing pattern of 

income distribution in tribal village of Tripura using 

Lorenz curve technique, has demonsttated that changing 

cultural practices bring about changes in the livelihood 

pattern and consequent changes in the allocation of 

resources in the economy which in turn ca\ise the income 

distribution pattern to chance. 

Chinnamani e t, al. ( 1^70) rcf-iorted that modern 

dry farming technolociy (in Hyi^ratvTl rlictrict, Andhra 

Pradesh) such as adoption of coil conservation measures, 

graded bunding, contour bunding, timely sowing, use of 

improved and short duration varieties with proper and 

adequate seed rate, application ot fertilizer under 

rainfed conditions and use of plant protection measures 

has provided the farmer an income wtiicti wac 200 per '̂ n̂t 

more than what he anil other farmers arovuid the vi 1 lafje 

get by adopting local conventional, inotttodc. 
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While estimating the incomn raising potential 

on rainfed farms Shukla (1971) found that the net gains 

by advanced technology of the order of 3 2 per cent in 

the dryland farms in Jabalpur district of Madhya 

Pradesh. 

Crisostoma ej: aj-. (1971) examined the fXJtentia) 

for labovJY absorption under the new technology and 

concluded that the new rice technology has increased 

labour use per hectare and that multiple cropping in 

Taiwan offered a potential for labour absorption. 

Pandey (1972) cc'mpi-ed the adf^pters and non-

adopters of high yieldincj varieties and fertilizers in 

Varamati district and fr̂ und that adopters used much 

higher levels of labour input than non-adopters. (n his 

study, he found that the adopters u:-ori 'lO per cent moro 

family labour and 200 per r^nt more hi rod labour than 

the non-adopters. 

Hansen and Schwartz (1977) studied the income 

distribution programme benefits for a sample of partici­

pants in sacrements country using 'dini coefficients, 

they could conclude that the fraction of l^enef its 

received lower income farmers was ^uite large compared 

with their share to total income and were sufficient to 

cause a significant positive shift in farm income ''iis-

tribut ion. 
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Rao and Kahlon (197R) using Gini concenLration 

ratios and Lorenz curves inferred that greater benefits 

from the green revolution accrued to the large holdings 

through all size grouos recr)!ded increases in farm 

incomes in Hissar district. 

Singh et al. (1981) attempted to study inc-ome 

and employment effects of new (]rylandL_in Flaryana. (t 

was observed that per farm net: income was increased on 

small, medium and large farms at intermediate and 

improved levels of technologies. The increase in net 

farm income at the intermediate technology level over 

the existing one was the highest, being 38 per cent on 

small holdings, followed by .'3 per cent on medium 

holdings. At the imprcved lov'«l of t e^dinf>logy , t tie net 

increase in income over the ^xist ing level of technology 

was 88 per cent, 44 and 11 po? rotit oti cma 1 I , morlium and 

large holdings in order. 

The results of tti" stu ly (-cndur-r ci 1 tjy Sidhu anrj 

Grewal (1981) have indicated that a significant change 

has taken place in ttie Punjib econcmy with respect to 

employment structure since the i n trofhict i on of new agri­

cultural technology. As revealed by tfie census data, 

the proportion of agricultural workers to total workers 

in the State decreased to 59.15 per cent in 1981 from 

62.68 per cent in 1971 . The analyis of field survey 

also brought out similar results whr>ret:iy the share <jf 

agricultural workers iri the samDl«=' 'iilarr^s wirnf^s s(̂ l̂ a 
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decrease from about 71 per cent in 1^66-67 to about 65 

per cent in 1980-81. However, the dependence on hireci 

labour has increased significantly over time whicti is 

revealed by the fact that the proportion of agricultural 

labourers to total agricultural workers has increasecl 

from 32.10 per cent in 1971 to 38.60 per cent in 1981 

according to census data and from ^?.79 pier cent in 

1966-67 to 37.13 per cent in 1980-81 according to the 

field survey. 

Singh e_t a_l̂ . ( '981) decomposed total change in 

employment due to adoption of new dryland technology in 

Haryana State. They ob.served that in Hissar zone, the 

contribution of technolocjy and capital component to the 

employment change was positive in all the size groups. 

The interaction effect of capital and technology was 

positive and it contributed more towar^ls increasing Ihe 

employment than a S)ngle component (capital oi 

technology) in both the zones. 

Bisaliah (198 2) studied the effects of new 

agricultural technology on functional income distribu­

tion with the help of cross section input-output data of 

the sample of wheat farms in Perozpur district of 

Punjab. The estimates of Cobb-Pouglas production 

function analysis revealed that the parameters governincj 

the production relations under olrl technology ire 

different from those of new technolocjy. the dummy 

variable technique has suggested '̂->nif- = i ^s ^-^^'^^ -^^{n 

variable in causing structui-al break in wheat. 
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,Patel and Gangwar (19B3) opined that capital 

has a significant role tc play in changing the existing 

cropping pattern on all size^; of farms. Profits on all 

size of farms can be increased considerably by making 

the required capital available to ttio farmers. Since 

capital is a scarce resource particularly for the small 

farmers, therefore, there is a maximum increase in 

profit on these sizes of farms, when the capital 

requirements are met fulLy. Technology also has been 

found to increase the net income on small farms fĉ l lowed 

by medium and large farms. Similarly, employment -of 

human and bullock labour increased on all farm plans 

excepting in the plan involving improved technology with 

restricted capital. The improveri technology generated 

more employment on all sizes of farms when capital 

constraint was relaxed. Her'ce, it (-an tie c-onoluded that 

technology and capital lotti h i -o v i t -i j rob>s to (day in 

increasing the farm earnings and f̂ mp 1'̂ >ym" nt oi\ all sizes 

of farms . 

Hebbat and fUsalaian (!f)H4) irulicated w i t ti 

respect to employment, land holding size relatinship are 

conclusive in the case of dryland crop production situa­

tion, but not that conclusive in the case of overall 

crop production situation. Small farms under dryland 

crop production are favoured from the point of view of 

employment expansion bo-.-msp d t h(> idr^ntifiod inv<-'rr,e 

relationship between laoour us" and holding size. Rut 

under overall crop pt ociuc; f i on s; i t ua t ion , the reqre.s:=; i on 



coefficient for the size of hrMdinq in the per hectare 

employment function is not statistically significant. 

However, the negative sign of this coefficient indicated 

the tendency for decreased labour employment per hectare 

with an increase in holding size. 
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The study of Reddy (1Q8S) rnvoaled that the 

income is derived from crop product i >';n , dairy, agricul­

tural wages, profess ion/service an! non-agricultural 

wages. The variation in income among different sources 

is noticed from location to location and from region to 

region. 

The expenditure on equipnent in the ari^i region 

and that on labour in t fio -~;'"n i -i r i d nnd suti-humid 

regions are more. On in avraip* i)a';i';, t lio t̂ otal in<;om(̂  

exceeded total expend itvire pp r n-Minc (v 1 d . 'I'tK" inĉ îne cl 

the farmers can be improved t.hioiKjh hot ter croppimj 

pattern/agronomic practic"c. and diversified farmincj 

activities to derive higher each iricom" in drylands. 

Gupta e_t aj^. (1986) carried aut a study on the 

impact of improved technology on employment of wheat 

farmers under dry farming conditions. Ft was reported 

that the adoption of improved technology generated 

employment opportunities anr} there wa<; ']''•> p(? r cent addi­

tional requirement of labour as cr)mparod to the tradi­

tional technology. rti'= im[irnv(Ml f-".riinr, | r,qy ,-, f wh^a f 

required more labour per tiectaro -̂s '^omDared t-o tVm 

1.1 ad i t; loneil mettiocl. 
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SUMMARY OF REVIEW 

The review of literature highlighted that, the 

dryland improved t echncxloij i es w^ro superior and 

profitable when compared with traditional practices. 

The gross returns, net retuinr;. crvjt tKMietit ratios were 

higher in case of improved tf^chno ] og ier, a^ compared to 

traditional farming. Ttie cost studies conducted throuyl) 

farm management studies by Directorate of F^conom i cs and 

Statistics provided the guidelines f')r calculating the 

cost of cultivation. Some stutHes indicated that the 

small scale farming is as efficient as large scale 

farming in dryland areas. Most of the cost studie-; 

conducted earlier did not take inputed value of family 

labour. In the present stucJy, t ti i s was also included 

A thorough examination of. literature available 

(On resource productivity, scab' rr-turus and resource nrv 

efficiency revealed that Cotjb-OruKi I as production 

function is more sui tattle fot assonsitiq t h<"> resourco 

productivity and resource us"> efficiency on (jryland 

farms. Most of these st\jdies did not discuss abf:)Ut the 

presence of multi colliniarity m the function. Hence a 

step down procedure was used tc nver'-oine this problem in 

the present study. 

Despite some small ommissions in the literature 

reviewed, the review of ^ties" -^tudi^- li-'1 p<>f] lo dev"lo[' 

the methodology for conducting the pre'-ent study. 
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CHAPTER r i l 

MATERIALS AND METHODS 

The s L u d y i .s c o n d u c t pd t o p v a l v j a t p t h e i m p a c t 

o f d r y l a n d f a r m i n g t , P c h n o l o g y on prodiK-t i o n , incoinp and 

e m p L o y m p n t . 

Thp sampLp d f s i g n , t ' l o l s of .in.j 1 y s i s , n iP thods 

of P S L i m a t i o n and concept !^ wr.nd i ti t h i s s t n d y a r p out -

l i n e d in t h i s c h a p t e r . 

3 . 1 SELECTION OF THE AREA AND ITS PURPOSE 

The w o r l d bank f u n J e d Maheshwaram P i l o t P r o j e c t 

l o c a L e d i n Ranga Red(Jy d i s t r i c t of Andlira P r a d e s h wâ ^ 

SPt-up Lo d e v e l o p d r y l a n d f a r m i n g on i n t e g r n t p f i m a n n e r c>u 

w a t e r s h e d h a s i s . 

To Stvidy t l i e impac t c f d r y l a n d f a i m i n g , t e c h n o 

l o g y , Maheshwaram r e g i o n of Ranga Rfddy d i s t r i c t war; 

p u r p o s i v e l y s e l e c t e d . Ttie [nng^raminp i s I v i n g o i r r i e r l 

o u t i n t h i s w a t e r s h e d a r e a by t h e D e p a r t menl of A g r i c u l ­

t u r e w i t h t h e t e c h n i c a l g u i c i a n c e of A n d h r a P r a d e s h 

A g r i c u l t u r a l U n i v e r s i t y and CR1I>A. 

The w a t e r s h e d p r o j e c t wa-^ s t , i r ! e d by t h e 

r i o v e r n m e n t of A n d h r a P ra t Jpsh d - i r jn / , t l n ' y e a r 1<}8^t-8S i n d 

d e v e l o p m e n t w o r k s on d r v j / i r r l t io ; ciinnn aicccl s i i i c p t h r - n . 

Hence t h e n e c e s s i t y t (^ '-•\'n \'\.n n --w)-! s t n d i p s on .irlopt i on 

of t e c l i n o l o g y was fe 1 r sr̂  as l^' kno.-j (h<> rp j I irnp;jcl on 

••• •*od!!ct i nn irr^'.TP •inH ''ii:'!--.. i • • ^ 4 R 
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The Maheshwar^iin F r o j p c t , P X I ' M U I S OVPV an a r ^ a of 

2 5 , 3 3 1 h e c t a r e s c o m p r i s i n g of 1 6 , 3 9 0 h p c L a r e s of a r a b l e 

l a n d and 8556 h e c t a r e s of n o n - i r a b l e l a n d e x t e n d i n g o v e r 

23 v i l l a g e s in Ranga Redciy d i s t r i c t (A v i l l a g e s froni 

I b r a h i m p a t n a m , 1 from K a n d u k u r and IB v i l l a g e s f miu 

Maheshwaram M a n d a l ) . I h p w a t p r r d i o d d r a i n s i n t ) 

P u l a n d a r i Vagu w h i c h i^ i s ni 1 ] t r i b ' i t r ^ r v " f Musi R i v p r 

whicl i a g a i n a I r l b u t o r v of K i i s h n i R)^'^>r . 

3 . 2 S/VMPLING DESIGN AND SAMPLING PROCKDURE 

Two s t a g e s t r a t i f i e d randora s a m p l i n g p r o c e d u r e 

was a d o p t e d f o r t h e s e l e c t i o n o f r e s p o n d e n t s . 

3 . 2 . 1 S e l e c t i o n o f t h e d i s t r i c t 

Ranga Reddy d i s t r i r ! w h i c h r f'[) r f>s onl ed t h e h a r d 

c o r e o f d r y l a n d a r e a s was pii rpr is i VP 1 / s p l p c t e d f o r t t i p 

s t u d y b e c a u s e s u c h w a t p r s h e d dp vp 1 opiup n( )i r og r.iiiiinp was 

i n i t i a t e d f i r s t in t h p cli s t r i c t in Atidhra I ' r a c i e s h . 

3 . 2 . 2 S e l e c t i o n o f Waters l i ed 

T h i s w a t e r s h p c i v a s s p ^ c i f i c a M y c h o s e n 

s i n c e t h e f i n a n c i a l a s s i s l a r c p of t!i<' World Bank h a s 

b e e n p r o v i d e d f o r i t s d p v p l o p n i p n t , Thp A n d h r a P r a d p s l i 

A g r i c u l t u r a l U n i v e r s i t y whi i 'h i s 1 < I C U P 1 in Ranga Reddy 

d i s t r i c t h a s b e e n p r < ' i v i d i n g t p c h n i c i l s i n i r l ance i n (hr-

1 JDA S t a l e G o v e r n r n p u t , A c i i M i P l a n iN^ixMi ( 1 9 3 8 - 8 9 ) oi 
P i l o t P r o j e c t f o r v r i l p r s h p d dp v i ' ! < >J)IIIP n( in r a i n f p d 
a r e a s , Mahes l iwaram w a t e r s l i p d , Ranjia Roddy d i s t r i c t 
A n d h r a P r a d e s h . 
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i m p l p r a e n t a L ion of LHP pro^?,rani n* .̂ F ' l r f h p r Lhp c h a n g e s in 

a g r i c u l t u r a l a c t i u i L i i ^ s wf'i^p b o i n g p f f p c t P c l m n i n l y 

t h r o u g h t r a n s f e r o f t p c h n o l c g y dpvp loppc j f o r d r y l a n d 

a g r i c u l t u r e w i t h s p p c i i l omph- j s i s on s o i l c o n s p r v a t i o n 

and w a t e r h a r v e s t i n g b e s i d p s i g r o - f o r " s (. ry s y s t e i n s e t c . 

Hence Maheswaran) w a t p r s h n c i h;is bppii c h o p o n f o r t hp s t u d y 

p u r p o s i v e l y b a s e d on i t. s m e r i t s and ul i l i t y . 

3 . 2 . 3 S e l e c t i o n of V i l l a g e s 

a) Watershed (Adopters) Villages 

The Maheswaram v ; g t p r s h p r i i s d i v i d e d i n t o 6 s u b -

w a t e r s h e d s . From e a c h s u b - w a i p r shpd onp v i l l a g p was 

s e l e c t e d b a s e d on ( ' ip h i g l i p s ' , .irp-i u n d e r d r y l a n d c u l t i ­

v a t i o n and t h e e x t e n t (̂ f ^dopi i o n of l i r y l a n d t e c h n o l o g y . 

T h e s e v i l l a g e s a r e t v i i i c a ! r p p r p s p i i t i ng e n t i r e t h p 

w a t e r s h e d d e v e l o p m e n t a r e a . D I P s p l p c t e d v i l l a g e s werp 

M a h e s w a r a m , M a n k h a l , Ravi P> a 1 , t-1 i n j ; a i p i ! i i , i^au^'Jur^ a n d 

T u m m a l u r . A N G R A U 
Central Library 

Hyderabad 

b) S e l e c t i o n of Non-watershed a r e a ( N o n - a d o p t e r s ) |||||ii||||iil||||l||lli| 
D0384? 

F o r t h e pu rp (? sp of c o n p a r i - ; m \ \M l l a g e s werr-

s e l e c t e d i n t h e a r e a w h i c h i s c u t s i d p t h p w a t e r s h e d bu! 

w e l l w i t h i n t h e c l o s p \ ' i c i n i t y . 'rhoug!) t l i p s e v i l l a g e s 

a r e s i t u a t e d a d j a c e n t t o t h e w a t p r s h e d a r e a , t h e 

a d o p t i o n o f t e c h n o l o u y was i l s o in in imum. T h e s e t h r p i ' 

v i l l a g e s w e r e s e l p c t p d bv adopf ip^; s i ' n p l p r ando 'n 

p r o c e d u r e . The t h r p p SPJrM'tPi] vi ] ) a p " s wp r p 1 , I,pinr)r)r , 

2 , C h i n a G o l l a p a l l i a n d I'pda f ; o l l . T p a i l i a n d 
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3 . 2 . 4 S e l e c t i o n of C u U i v a t o r s 

a ) A d o p t e r s : 

nr>A 
T h e f a r m e r s , V P I 1 p x p ro, ' ; s f d l o new t, f^chno 1 f)gy 

a n d / w a t e r s h e d b a s e d t p c h n o l o g y . Thp'S*^ f - i rmf r f i d p r i v p c ! 

b e n e f i t s f r o m w a t e r s h e d p r o g t i m m e . I i h a s b e e n d p c i d p d 

t h a t a m i n i m u m o f U'O f a r m p r s fr-iin I h p w a t e r s h p c l 

v i l l a g e s b e s e l e c t pd f o f t ! i p s t i d y . A l i s t o f a 1. J I h p 

f a r m e r s i n a l l t h e S P U c t <>d v i ] l a g p s o f t h p w a t p r s h p d 

w a s p r e p a r e d a n d r a n k i n g was 'n i i jp i n a s c e n d i n g f i rcJpr 

a c c o r d i n g t o s i z p <"> T h n l - j i - i g s . I 'he f a r m p r s WP r c 

s e l e c t e d by a d o p t i n g r a n d o n t s a m p l i n g ( ( > c h n i q u p w i t h 

p r o p o r t i a n a t e t o s t r a t u m s i / . p . Tiip f a r n i p r s w p r p s p l e c t p d 

f r o m d i f f e r e n t s i z p g n r . i p s j a sp^] m t h p o p e r a ! i o n a 1 

h o l d i n g s . T h e s e g r o : i [ ) s w p f p sina 1 1 ' ' h a ) , inpdiu in ^'J 

t o 4 h a ) , l a r g e ( a b o v p /< h a ) f a r m p i s . A t o t a l o f 1 2 0 

f a r m e r s w p r p s e l p c t ''•d f r o m a l ] Mip v i I l a g o s . Tl ip 

f r e q u e n c y d i s t r i b u t i o n o f s P 1 P C t Pii en I ( i v a t o r s i s 

p r e s p i i t e d i n T a b l p 3 . 1 . 

T a b l e 3 . 1 S e l e c t i o n o f A d o p t e r s 

S . N o . S i z e g r o u p 
N o . o f f a r m e r s i n N o . o f f a r m e r s i n 
( h e S P I . p c t P c l f h p s a m p l e 
Wa t p r s lip(J vi 11 n'fs 

1 . 

2. 

3. 

Sma 1 L 

Med i um 

Largp 

Tot a 1 Ovpr 1 1 

h20 

I 7 Q 

I f ) ,.' 

! 1 Of, 

6 7 

3(1 

7 3 

1 20 
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b ) Non-adopters 

T h e s e f a r m e r s a r e nol pxpospci t o npw t e c l i n o l o g y 

and o r w a t e r s h e d b a s e d l e c h n o l c i j ^ / . P / J P H t h e y d i d nol 

d e r i v e b e n i f i l s d i r ' " i - i ly nr i n d i r " ' - ( l Y fVoTi) w.i i " r-';li cd 

p r o g r a m i n e . The same niuib<>'- ••^f I ' lnr i 'Ms i . ^ , , ] ?0 w e r e 

s e l e c t e d from n o n - w a t '> r s ' i fii i r " i Nv n doi) f i ri)̂  t h e r-indaui 

s a m p l i n g t e c h n i q u e w i t h . s t r a t i f i e d p r o p o ri. i ona I P ( D 

s t r a t u m s i z e . The f r p j u e n c y ri i .q t r i bn f i cui of t h e s e l « ^ c t e d 

f a r m e r s ( n o n - a d o p t e r s ) i s p r e s e n t e d in ' I ' ab lp 3 . 2 

T a b l e 3 . 2 S e l e c t i o n o f N o n - A d o p f e r s 

S . N o . S i z e g r o u p 
No. of f a r m e r s in Ni'i.of f a r m e r s in 
t h e s e l p c t P t i ! liP s a m p l e 
Non-Wa t e r s h m l i r p j 

1 . Sma 11 

2 . Medi um 

3. Large 

Total Overall 
; .-X -3 -3 1 -: T -3 -I 3 a ::i =3 • 

/. 7 (1 

8 54 

6 A 

3 8 

18 

120 
r s - 3 ;=t =3 " 

The t a b l e 3 . 3 c l e a r l y i n d i c ^ t p s t lie del a i l e d 

d i s t r i b u t i o n of s a m p l e d f a n n e r s imong s e l e c t e d 

t e c h n o l o g y a d o p t e d and n o n - n d o p t p i -'i 1 I ,i jips . 
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I ' a b l e 3 . 3 D i s t r i b u t i o n '-f ^--''-' 
v i 1 l a g e K 

P ] p- fsrni^-Tf- niriniig s e l e c t e r i 

Name of t h e v i l l a g e 
Nuntipr of s a m i ' l e f a r m s 

{] ?. h R /' 4 h H 4 h a - a b ove 
T o t a l 

I Watershed area 

(Technology adopted; 

1 . Haheswaram 

2 . Mankhal 

3. Ravi ral 

4 . Mangalpal1i 

5. Banguloor 

6. Turnmaleor 

15 

a 

18 

R7 

7 

R 

4 

4 

4 

4 

9 

1 

4 

1 

'3 

2H 

20 

2 b 

8 

18 

2'.? 

120 

II Hon-water shed ati^^ 

(Teohru i 1 ii;^y 
lion - ndop t ori ) 

1 . L e m o o r 2 <̂ 

2. Chinnago1 laps! 1 1/ 
Peddgol lapall1 1^ 

3 . Kurmalguda l'^ 

Total overall R4 

y (1 

11 

7R 

3f̂  

2̂ 1 

12(1 
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3.3 COLLECTION OF DATA 

Th(^ s u r v e y MMM h i ( i was USPCJ f o r e n 1 I P C L i on o i 

t h p d a t a f rom saiiij) b^-i F a r m s . A s n i t a b l ' ^ q u p s f, i o n n a i n^ 

w a s d p v e l o p p d i i i c < 5 r p o r a t i n g .'i 1 I ihi> i i î  us )n -;'ni<''n 

i n f o r n i a t. i o n r p c i u i r f n i . Ttv^ (MII i r p q i i p s t i o n -

n a i r e w a s p r e - t . P S t e d i n t tiP f i P ) d w i f h a s p p a r a t p s a m p i p 

o f f a r m p r s . B a s p d on t h p p r p - i v ; l inj-. , n p c p s . s a r y tnod i f i -

c a t i o n s w p r p u)adp i n I h p f i > i a l j a c s i i o n n a i r p . Oi l i in 

c i i f f p r P t i L a s p e c t s s u c h a s o p p r i ' i n n / i ! Ivi ] <] j n;',s , l a n d u s e 

p a t t e r n , c r o p p i n g [ l a l i p r n , i r r i g t t i >n, f a r m a s s p f s , 

f a m i l y s i z e , l i t e r a c y 1 P \ ' P I S W P F P r p q u i r e d t o g p t a 

g l i m p s e o f t h e b a c k g r o u n d i n f o r m a t i o n of t h e f a r m e r s t o 

u n d e r s t a n d t h e s o c i o - p c o n o i n i c : h a r H c l p r i s l i i^ . s . 

D a t a r e l a t i n g t'.' p h y s i o i l i ' l p i i ' ; s a c h a s h u m a n 

l a b o u r , b o t h f a m i l y a n d h i r p d l a b o u r , i n v / p i i l o r y o f l a n d , 

i m p l e m e n t s a n d m a c h i n e r y ^ o p e r a t i n g c a p i t a l s u c h a s s e e d , 

m a n u r e a n d f e r t i l i z e r , p l a n t p i o l e r i i o n c l i P i n i c a l s , COM i 

o f m a i n t e n a n c e o f c a t i l e , d e t a i I s of f i n i l y e x p e n d i t u r e , 

e t c . w e r e r e q u i r e d t (_T a s s e s s ( h e i n o i m ' l o c r u i n g a n d t l i p 

e m p l o y m e n t l e v e l s o f f a r m s . T h e d e t a i l s !.)f i n p u t p r i c e s 

i n c l u d i n g w a g e r a t e s f o r h i r e d l a b o u i " , p r i c e o f s e e d , 

m a n u r e s , f e r t i l i z e r s , i n s e c t i c i d e s a n d f u n g i c i d e s a r e 

r e q u i r e d t o c o m p u t e t h e o [ ) p r a t i o n a l c o s t s o f t l i e f a r m s . 

P r i c e s o f o u t p i t i Of l a d i n g i h p h a r v e s t p r i c p s 

o f t h e c r o f ) j i r o d u c t ' ; t ad l)y j> f i l a c l ; iri-' p s s e n t i a l f a r 

c o m p u t i n g ( h e g r o s s f a r m i n c o m p . 
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The r p s p o n c i n n f s WPTP i nd i V i du,i L l y c b n t a c l p d in 

p p r s o n w i t h t h p a s s i s L a n c p of V i l l a g p D P V P ] opiTiPnt 

O f f i c e r s and A s s i s t a n t Agr i c\j 11 vira 1 O t f i c p r s . AIL (:hp 

r e q u i r e d data w e r e c o l l p c t p d flirnup,h i n l p r v i r - w mp thc" ' 

from e a c h fc \ rmer f o r t h e a g r i c\i 1 t u r a 1 y p a r of 1 9 8 8 - 8 9 . 

3.4 TOOLS OF ANALYSIS 

Convpnt ional as v.'fl I a?; fvmct ional analysps 

were used to arrive at \'a 1 i :1 conclusions. Tabular 

analysis has been uspd mainly I fi f i tul nul the impact of 

technology by comparing adopt prs situations willi non 

adopters. 

3 . 4 . 1 L o r e n z C u r v e 

To e x a m i n e t h p incoirip i r i p q u a l i t i P S of t h p 

f a r m e r s b e l o n g i n g t o a d o p t pci and n o n - a d o p t pd g r o u p s , 

I^orenz c u r v e was d rawn and f l in i c o n o u i l r a t ion r a t i o was 

c a I c u l a t e d . 

3 . 4 . 2 G i n i C o n c e n t r a t i o n R a t i o 

The G i n i R a t i o , ^v'hich was dPVpLof)ecl by G i n i i n 

1 9 1 3 , h a s b e e n compvitpd d i r p c t ly from t h p L o r e n z curv^p 

t o know t h e n e a r i n e c j u a l i t v . A l t h o u g h t i ip L o r e n z c u r v e 

i s f o r g r a p h i c a l r p p r '̂  s e n t a t i o n o f t h e i n c o m p 

i n e q v i a l i t y , i t . d o e s no t g i v e a p r e c i s p v a l u p t h a t can hp 

u s e d f o r c o m p a r i s o n . Thp G i n i r a t i (:> , on t 1IP o t h e r h a n d , 

h a s t h e c o n v e n i p n t {)ropr"i-ty i.f n s i i i c ff)i roiDfja r i son in a 

Drpp i s e w'V^ 
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The Gini ratio is dpCinpci as "t hp proportion of 

Lhe area under thp diagonal that 1iPS heLwpen the 

diagonal and Lorenz curve". 

The Gini Ratio is computpd using the formula 

G . C . R . = 1 -^^^ P : [ Q- ^ Q ( : , ) 

W h e r p P j ^ P r o p o r L i o n of . - idul t [ i p r s o n s i n f h p 

• ' h , V 1 1 

) n o u s - ' h o 1 d 

Qi = Ov'.mulat i V P prc^pc^rl i o n o f p p r 

capita incomp in j household. 

Q 

( j - 1 ) -̂  C.u.niulnt i vp ] ) r o p o r t i orn o f ))pr 

c a p i t a i n r o m p i n ( J - n h o u s p 
s o l d 

3.5 MAHALANOBIS D"* 

To d i s t i n g u i s h bp twpc^n t H P t V.'O s i t u a t i c m s i . p . , 

w a t e r s h e d a n d n o n - w a t o r s h p c l , t-laha J a n o t ' i s I) ' w a s o b t a i n p d 

a n d w a s t e s t e d f o r s i g n i f i c a n i : p a s f o l l o w s • 

W h e r e 

){ a n d X ' a r p f l ip s a n i [ > l p M p n n v p c t o r s o f 
til . p v i r i n b l r . ' ; t i n d p r I I I P t V7(I 

'̂  i t u a ! i ( in ; ; 

S = P O O I P C I P a m p l ' ^ v a i ' l a D c ^ ' - t-n v,-) r i a n c p 
r u c i t r i x f f M i p / i r i a h I <•;. , 
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N, N2 (N] *- N 2 - K - n 

F = . . [)' 

Wherp 

K = No. of v a r i a b l p s 

N, = No . oi c^bsprv'fit i n n s uiuifM- watf^rshoc] 

N^ - No. of obs p r Vri t i on s u n d p r i ion-wa t p r s h n d 

3 . 5 . 1 F u n c t i o n a l A n a l y s i s 

F u n c L i o n a l a n a l y . ' U s lias Itppp USPCJ LO p.st, i i n a t p 

Lhe r e s o u r c e p r o d u c t i v i t y on a d o p t e r and n o n - a d o p t e r 

f a r m s . Among t h e v a r i o v i s f u n c t i o n s a v a i l a b l e a f t e r a 

p r e l i m i n a r y e x e r c i s e of s c a t t e r d i a g r a m s , it was d e c i d e d 

Lo s e l e c t t h e C o b b - D o u g l a s form of P r o d u c t i o n F u n c t i o n . 

F u r t h e r t h i s P r o d v i c t i o n F u n c t i o n h a s got v a r i o u s 

a d v a n t a g e s o v e r o t l i e r s - most i i n p n r t a n t b e i n g t h a t t h e s e 

c o - e f f i c i e n t s of d i f f e i p n t i n d e p e n d e n t \ ' a r i a b l p s 

di r e c L ly i n d i c a t e p ro f iuc t i on <• I -is f i < i f i p.s . 

The e n i p i i ' i c a l c i ' l d e n c p from t h e p r p v i o u s 

s t u d i e s a l s o s u g g e s t e d t h a : t i i e C o b b - D o u g l a s f u n c t i o n 

was t h e mos t a p p r o p r i at " on."' t o r s t u d i e s of t h i s n a t u r e . 

The f u n d , i 01 i C-ITI h" s p e c i f i e d a s f o l l o w s 

b1 
a . X 

bk 
X, . U 

Wh ere, 

Y = dependent variabfp (ouLput 

th 
X . 
1 

i i npiu f (U" i - ' , '' , I 

u = Random EJror and 

(a , bi) for i = 1 , k are t he pat ame( 'M'S . 



In Lhe prt^Sf^it s t u d y , ( lobb-Dcnig l a s p r o d u c t i o n 

f u n c t i o n w.TS f i t t r n l t " .•/ich cT ( lif .'•!/,<• ; ' , roiips ns wo J I 

a s f o r t h e o v e r a l l gTOup in r e s p e c t of t h e a d o p t e r s and 

n o n - a d o p t e r s . 
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For this purpose the product ion funct ion wa5; 

fitted to the data on 7 input variablps and the income. 

It can be specified as 

ax -
b1 b7 

X ., . U 

Wh e r e 

Y = I n c o m e ( R u p e e s ) o u t p u t 

x l = Land 

x2 = Human l a b o u r (R.s) 

x3 = C a t t i p Labour ( R s ) 

x/4 - Seed (R.s) 

x5 = M a n u r e ( R s ) 

x6 - F e r i i 1 i ; : P I f H " ) 

x7 -̂  P l a n t p i o t f r t i ->n nu .̂t.< \̂i i-f>r, ( Rs ) 

u -̂  Random <•vrc^r 

a = C o n s t a n t and 

( b i 
t h e i n p u t s 

b., ) a I f t h r e l a s t i c i t i e s o f 

The a b o v e f u n c t i o n r e c h i c p s t o a l i n e a r mult i p i p 

r e g r e s s i o n m o d e l by l o g a r i t h m i c t r a n s f o r m a t i o n 

i . e . , l o g y = l o g a f b 1 og x - » . . . . ' b 1 og 7 t r-

The a b o v p p m i i t i o n vris t i l l '•<] %; i (h i hf hp l [ ) of 

L e a s t S q u a r e s m e t h o d 
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Thp common problpm facpd in fitting production 

fucntion is that, thp indpppndpnt variablps arp oftpn 

linearly corrplat-pd. This crpat PS thp mu 11 i co 11 i npari Ly 

problem in es Li mat ion. Fo rniniinisp its pffpct thp 

stepdown regression procpdvirp was iollowpd. 

The overall fit of regrpssi(-in pqxiation 

was ascertained on I tic basis oi ihr̂  copfficipnt of 

2 
multiple determination R and tlip significance of the 

coefficients of the variablps in the functional 

relationship. R -^obtained trom thp following formula 

R' 
Rpg.S.S 

Total S.S 

where Reg. S.S - bl ^,1^/. + b; £ t ̂ z » ...., 

Li = (log Xij - log X i ) ; i • 1 Kj Jjulj^-px. 

z = (log y - To"g y) 

T o t a l S . S = ^ Z » K - r . U " - v b c n o ^ L^-^fttpcv-^v--! V-nn^rv-HVcs^ -n = Tr<^i^V-ntLrtibJtTVJ^ 

2 
R which lies betwppn 0 and 1, indicates the percpntagp 

variation in the depndpnt variablp pxplainpd by t.he 

independent varraibles in the puqation. Thp coeffi­

cients of the va r i a b1p s in thp final pq ua t i on wp re 

tested as follows. 

Null Hypothesis: b. 

Then t Is I 
S!i l b . ) 

1 



GO 

WhPrp, SE (bi) - .JllMS (c i j ,) , rji arp Ihp diagonal 

plpmpnLs of Lhp invprs matrix of t lip variancp covariancp 

matri x, 

I f t t ip c a l c u l a ( P ( 1 t . v a l u e s a r p > 

' . S 
1 

Conclusion : 

the corresponding "L" valup at (n - k - 1) df, then wp 

rejpcL Lhp null hypothpsis ancJ t'oncludp that thp 

are s i gn i f i cant, ly diffprftit irnin z.pro. 

Draper NR and Smith 11 M "•) 81 > . Apj)lipd Rp):^rPSKion 
analysis. Publishers John Wi Ipy sons, Newyork. 

3.5.1 Factors and Scale Returns 

The coef f i c i Pill s of diffpTPnl input variablps 

provide the measurp of factor rpturns, if lhp production 

elasticity is significant aiui I P S S than onp it indicatps 

diminishing factor rpturn.s. If i( is iiiorp than onp it 

signifies increasing factor TPturns. If it i ,s pqual to 

one it indicates ctnuitant factur t<'(iirn;;. 

The sum of all othpr iudividua! production 

elasticities gives the scale rPturns. If this is pqual 

to one significantly, indicates significant constant 

returns. If it is more than onp, it significantly 

indicates increasing scalp rPturns. If it is I P S S than 

one, it indicates diminishing scale rpturns. 

Thp estimatpj^ of b. iu t !ip regrpssion pquation 

provide information r pj-.'ir <t i ti,', l hp nf'irnr, t n riralf. To 

test tlie hypothesis oi rplurns In scalp, the following 

formula has been uspfi. 



N u l l H y p o t h e s i s : '£-b 

t hpn 4 b. - 1 

SE ( ^ b . ) 

WhPTP SE ( ̂ -b. ) 

/ 
/ sxc^^^c^^ 7 / I z 13 / D 

S = Mean sum of squarps dup to Error in the AV 

Table, C 
1 1 • C„„ ^17' '̂1 J ''̂ '̂̂  ''̂ '̂  plenipnts of 

inverse matrix of variancp and covariance of the 

vari ables. 

£1 

C o n c l u s i o n : The c a l c u l a t p d " t * v a l u e i s t h e n 

compared w i t h and t h e t h e L-:)r r p s p o n d i ng t a b l e of n u l l 

h y p o t ; h e s i s i s r p i p c t p c l W ' I P T P V P I ' t ' f C a ] ) > ' ( ' 

( T a b l e ) . T h u s , if S- b . ) s not s i j;n i f i c a n t ] y d i f f p r n t , 

from 1 i n d i c a t e s c o n s t a n t r p ' u r n s t'> s c a l p . H o w p v p r , i f 

£ b l < 1 o r £ b i ]'\ th i ' t i t h e i p i n i i i s a r p r p s p p c t i VP 1 v 

d i m i n i s h i n g , and i nc r c a s i ns',. 

3.6 CONCEPTS AND DEFINITIONS 

The concepts and dpfinit ions used in this study 

are present:ed below-

3.6.1 Man day 

I t i s t l ip work t u r i i p d out bv a ma 1 P a d u l t in a 

d u r a t i o n o f 8 h o u r s . 
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J.6.2 Cattle pair day 

It is t hp work donp by -i pair of Crittlp in a 

duration of 8 hours. 

3 . 6 . 3 F i x e d C a p i t a l 

Thf v a l u p of l a n d , fa rm b u i l d i n g s , W P 1 1 s , 

n i a c h i n p r y and pciuipnipnt . i r e i n c h u b M i u n d p r f i xf-d 

c a p i t a l . 

3 . 6 . 4 Working C a p i t a l 

The v a l u p of work c a t t i p , i m p l p n i p n t s and o t h e r 

d e a d s t o c k a r e i n c l u c J e d u n d p r t h i s . 

3 . 6 . 5 F i x e d C o s t s 

Under fixed costs, rental value of the owner) 

land, depreciation, land rê 'eiiuf>, interest on fixed 

capital (non-landed assofs) I-;(MP en H,<̂  j Hf" t ed . 

3.6.6 Variable Costs 

Costs incurred on seed, manures, human labour, 

bullock labour, machine labovir, fertilizers, plant 

protection chemicals, irrigation and interest on working 

expenses are included under \'ariablp costs. 

3 . 6 . 7 T o t a l C o s t s 

F i x e d c o s t s and v a r i a b l f ' c o s t s t o p o t h p i " 

c o n s t i t u t e d t h e t o t a l d s t s . 
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3.6.8 Cost A 

This was estimatpd by taking thp pxppnsps 

actually incurrpc! by t HP ownpr cviltivator. T H P S P arp 

cost- of sepd , cost of manvirps and fprtilizers, hirpd, 

human labour, cattlp labour (both ownptl and hirpd) 

interest on working capital, dpprpciation, plant 

protection materi/ils, i irip.at ion charj^ps anri land 

revenue. 

Cos t A^ p e r t a i n s t o t e n a n t f a r n i P r s 

3 . 6 . 9 C o s t B 

T h i s was ps t iniatpci by a d d i n g t h e r e n t a l v a l u e 

of owned l a n d and i n t e r e s t on l i x p c i c a p i t a l t o C o s t 

A . / A „ a s t h e c a s e may b e . 

3 . 6 . 1 0 C o s t C 

T h i s i s t h e cornm<T c i a 1 c o s t of j i r o d u c t i o n and 

o b t a i n e d by a d d i n g t h e i m p u t e d v a l t i e o t f a m i l y l a b o u r t o 

C o s t B. 

3 . 6 . 1 1 P r o d u c t i v i t y 

Y i p l d i n q u i n t a IF p p r h f ^ c t a r e f o r a c r o p i s 

t a k e n as i t s p r o d u c t i v i t y . 

3 . 6 . 1 2 C r o p p i n g I n t e n s i t y 

It i s t hf I'at i o oi (',ror.'; c r o p p e d are,-) t o riPt 

c r o p p e d a r e a and was e x p r e p s e d a.s ,' p o r c p n t a g e . ' [ 'hjs 

was o b t a i n e d by 



CJrc'SS t:.ropppd n r p a 
C r o p p i n g I n t e n s i t y = x 10 0 

Net f I" ci p p p d a r e a 

(M 

3.6.13 Farm Returns 

Differnt mpasurps t̂f farm rpt urn.s vi/,., grosf; 

returns, nPt returns, farm bvisiness inccimp, farm family 

income and farm investment income were adopted. These 

measures are defined hereunder. 

3.6.14 Gross returns 

This pertains to the total value of crops 

produced on the £arm. 

3.6.15 Net Returns 

These were worked rvif on the basis of cost C 

and prime cost. 'ri\e:;(̂  -i^, {\\n f/.'-oŝ  of pror,;; irMuriui 

over the respective cost concp|)ts. 

3.6.16 Farm business income 

This was obtained by deduct i nj?, cost A^/A,, from 

gross income. This is the rpturi^ to I tie farmer for 

himself and his family labour and investment on owned 

land and owned fixed capital. 

Farm business income = Gross income - (:c)s t A^ or A . 

3.6.17 Farm family labour income 

This was obt.ained by deduct inp, cr)St B from 

gross income. This is thp mpasuri^ of returns from 

cultivation to family labour. 
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Farm labour inconip = Gross income - Cost B. 

3.6.18 Farm investment income 

This was oblainpd by adding to the net incomp 

the imputed value of owned land and interest on fixed 

capi tal. 

Farm investment incoin'=' = (Cross inconip - ("ost C) 

• (Cost H - Cost A) 

3.7 PROCEDURE ADOPTED IN COMPUTING COSTS 

3.7.1 Seed 

The price of the i'arm grown seed has been 

charged at the prices prevnilpd in the village. For the 

purchased seed, the aniounf sppnt towards (he purchasp of 

the same has been t akpn inclviding the transport ciiargps. 

3.7.2 Bullock labour 

The cost of owned hvi 1 lock labour ppr work day-

was calculated at the hire rates prevailing in the 

village for a bullock pair day and included in the cost 

of cultivation, based on the number of pair days 

contributed for each crop. In cn^r- of hired pair, the 

actual amount, paid towards h i rp chiig^ps has bppn takpn. 

3.7.3 Human labour 

Tlip cha r ) ' , pR f o i Itum.ut l.iti->iir con, ' ; i s t s of w / i j ' f s 

t h a t a r e p a i d f o r f ami l y l a b o u r , T P H c a s u a l l a b o u r . 
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Thp v a l u p of f a m i l y l a b c u r I n s b f ^ n LinputPe] al t h p 

c u r r p n t a v p r a g e wagps paic] t ĉ  t h»̂  p p r m a n p n l l a b o u r in 

Lhp l o c a l i t y . Thp wagp.s of h i rod !abf )u r i n c h u i p ( liP 

c a s h and p p r q u i s i t P s and t b r wagp.s i n kiTid W P T P 

c o n v p r t P d i n t o c a s h . 

3 . 7 . 3 . 1 Man w o r k i n g d a y s : Man v.'urk (Liy u s u a l ly r p f p i s 

t o t h p work t u r n p d o u t by a man in a day of p i g h t h o u r s . 

A l l Lhp work d a y s of c h i l d antl woinpn l a b o u r wprp 

c o n v e r t e d i n t o man work d a y s i n p r o p o r t i o n t o t h e w a g e s 

p a i d t o t h e m . In t h e c a s e of f a m i l y l a b o u r i l was 

e v a l u a t e d a t t h e p r e v a i l i n g wage r a t P S f o r h i r p d 

l a b o u r . P p r m a n e n t h i r p d l a b o u r -was m a i n l y e m p l o y e d in 

t h e s t u d y a r e a f o r m a i n t p n a n c p of ca t t i p and o t h e r odd 

j o b s . M e n c p , t ITP amount pa i r ! ( d pfi 'maripnt v;or)<;prs i s 

n o t i n c l u d p d i n t h e w--i gp b i i 1. [n f a r m s w h p r e p e r m a n p n t 

w o r k e r s s o m p t i m p pa t f i c i [i 11 (̂  in c t r i p pr orluc ( i on 

a c t i v i t y , t h p e v a l u a t i o n A'as don f at j i r e v a i l i n g wagp 

r a t e as i s d o n e i n t h e c a s e of. faiiii Iv l a b o u r , 

3 . 7 . A Manures and F e r t i l i z e r s 

In t h e c a s e of p v u c h a s e c i f a r m y a r d m a n u r e , t h e 

e n t i r e amount. was c h a r g e d . In t h p c a s e o f p r o d u c p d 

m a n u r e i t was i m p u t e d at t h p p r e v a i l i n g m a r k e t r a t e s in 

t h e l o c a l i t y . The a c t u a l cop t s of d i f f e r p n t f P r t i I i zp r.s 

and t r a n s p o r t c h a r g p s V P T P i r c l u d p f l in ( fip t o t a l co.st of 

c o n c p r n p d c r o p s . 
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3.7.5 Plant protection raatprial 

They were computpci at thp purchase price. The 

transportation charges weip also included for the 

purchased pesticides from nearby town. 

3.7.6 Interest on working expenses 

This was charj;fd at ]'/ yo r rent per anuuiii. 

Since the amount spent on working expenses was not 

incurred at a single point ol time but spread over the 

entire production period, the interest was charged on 

total working expenses for half of the crop period. 

3.7.7 Interest on fixed capital 

The interest wa.'̂  r-.-i 'cnl,it mi at 10 fter f̂ rit on 

the fixed capital excluding land valuo. 

3.7.8 Irrigation charges 

Tlie expenses actually in lift i ng, the water from 

wells i.e. fuel and electricity charges were considered 

in the case of lift irrigation. In the case of flow 

irrigation the cess paid v;as taken as the cost of 

irrigation. 

3.7.9 Land Revenue 

T h e a c t u a l a m i u n t p a i d w a s r l i a r g ^ H l i n t h e c a s ' 

o f l a n d r e v e n u e . 
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3 . 7 . 1 0 R e n t a l v a l u e o f owned l a n d 

O r i P - s i x t h of t l ip g i o . s s v . i l u f of" p r o d u c p was 

t a k e n t o i m p u t e t h e r e n t a l valuf^ of owned ] a n d a s 

p r a c t i c e d i n t h e v i l l a g e . 

3.7.11 Depreciation 

Depreciation of farm assets like cattle shed, 

storage and implements shed, electric motor shed was 

worked out at two per cent for pncca and five per cent 

for kutcha structures. Depreciation on implements v.'as 

worked out ten per cent of the cost. 

3.7.12 Input - Output Ratio 

This is the ratio of the gross i-et urns and 

total cost/prime c(5s t . 

Gr05: s i ncome 
Input outp\it ratio ~- - - -

3.7.13 Benefit Cost Ratio 

ril ;i I co'l ( 

This is the ratio of the net returns and the 

total cost and estimated as 

Net r e t u r n s 
B e n e f i t Cost R a t i o - ^ 

Tot a I Cos f of Cu1t i va t i on 

The m e t h o d o l o g y , a s d e s c r i b e d a b o v e , was u s e d 

i n c o n d v i c t i n g t h e s t u d v in t h'^ Malif; wi ram watershr>( l ;i r e a 

v i s - a - v i s an a r e a a d i o i n i n g thf^ w a l c r s h e d in Rang,a Keddy 
d i s t r i c t . The Agr î  - *• >-'ni inii f f 0,11 M 1 !••; o | i hf •; t iiflv .1 r'f-i 

a r e p r e s e n t . e d in t h e e n p u i n p rhauff^'t , 



AGRO-ECONOMIC FEATURES 



CHAPTER IV 

AGRO-ECONOMIC FEATURES OF THE STUDY AREA 

In t h i s c h a p L p r an a t t P m p t , h a s b p e n ma dp t o 

p r e s e n t . t h e a g r o - e c o n o m i c cha r ac L e r i s t. i c s of t h e s t u d y 

a r e a . To h a v e a c o n p r p h p n s i V P i d p a o[ t h p s t u d y a r e a 

and Lo s e r v e a s a b a c k d r o p f o r t l ip s t u d y , t h e p r p s e n t a -

L i o n i s made u n d e r s u b - h e a d i tigs , suc l i a s , s o i l s , 

c l i m a t e , s e a s o n a l c o n d i t i o n s , l a n d u s e p a t , t e r n , i r r i g a -

L i o n , i m p l e m e n t s and m a c h i t i e r y , l i \ ' e s f o c k , d i s t r i b u t i o n 

p a t t e r n of l a n d h o l d i n g s , a r e a , p r o d u c t i v i t y and p r o d u c ­

t i o n of i m p o r t a n t c r o p s e t c . 

4.1 THE DISTRICT IN BRIEF 

4.1.1 Location 

Ranga Reddy d i s t r i c t i s l o c a t e d at t.hp h e a r t of 

D a k s h i n a p a t h a o r t h e Deccai i I ' l a t e a u of t h e I n d i a n s u b ­

c o n t i n e n t and l i e s b e t w e e n 1 6 ' ' 0 ' 9 0 ' and 1 8 " 0 ' 2 ( ) ' n o r t h 

l a t i t u d e and 7 7 ° 0 ' 3 0 ' anci ; 9 ° n ' i n ' E a s t l o n g i t u d p , 

b o u n d e d on t h e N o r t h bv Medak d i s t r i c t , on t h e Eas t by 

N a l g o n d a d i s t r i c t , on t h e S o u t h by M a h a b o o b n a g a r 

d i s t r i c t and on t h e West by C , u l b a r g a d i s t r i c t of 

K a r n a t a k a S t a t e . It. c o v e r s an a r e a of 7493 s q u a r e 

k i l o m e t e r s . The ro;>.d l e a i i i n g t o S r i s a i l a m p a s s e s 

t h r o v i g h t h e s t u d y a r e a arid it i s a h o i u 3? kms s o u t h of 

H y d e r a b a d . T h i s d i s t r i c t i s p r i i r t a r i ly t h e r u r a l li i n t e r 

Bf) 
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land for Hyderabad city, fppding the poworful (•ommp rci a I 

cenLrp with various raw niatprials; agricultural producp 

and finishpd products. 

Table 4.1 

S.No. 

Occupational distribution of Population in 
Ranga Reddy district 

P a r t i cu l a r s 981 O n s u s I ' . C . t o I o t a ] 

1. Total population 

2. Females 

3. Males 

4. Females/1000 male? 

5. Rural population 

6. Urban population 

7. Li terates 

8. Workers 

9. Non-workers 

1 0 . C u l t i v a t o r s 

1 1 . A g r i c u l t u r a l LabovirprK 

1 2 . Dens i ty of p o p u 111 i on 

1 5 . 8 ? I -ikh.^ 

S . 0 9 l a k h s 

7 .7 3 I n k h s 

9 56 N o s . 

1 2 . 0 3 l a k h s 

3 .7 ; ' l a k h s 

K 1 6 l a k h s 

' . 2 7 l a k li p 

H.SS l a l ' l i s 

2 . 2 6 1nk hs 

1 ,'*'* 1 ;ikhr; 

2 1 1 /'U] km 

i n n . 0 0 

5 1,14 

4 8 . 8 6 

7 6 . 1 7 

2 3 . 8 3 

1 9 . 9 8 

4 5 . 9 5 

5 4 . 0 5 

1 4 . 2 9 

1 2 . S 8 

S o u r c e : The C h i e f P l a n n i n g ( I f f i c p r , I^.^nga Redely D i s t r i c t 

4 . 1 . 2 A d m i n i s t r a t i v e D i v i s i o n s 

The Ranga R e d l y d i sM r i c t h i s hpfM) d i v i d e d i n t o 

982 i n h a b i t e d and 72 u n i n h a b i t p d \ ' i l l a f ' , p s and i s c o v e r e d 

by 649 G r a m p a n c h a y a t s . I h r r o -n P ', |((.\7onup d i v i ,s i (nis 

v i z . , H y d e r a b a d E a s t , H.'dp rnk^Ki Wr.<-,i m d V i k n r n h i d . 'ivjo 

d i v i s i o n s a r e h e a d e d by ( h e Hi'vcinir' I) i v i ',-i ona 1 Off i c e r s 
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w h i l e t h e 3 r d v i z . , V i k a r a b a d i s l ipadpc j by a S u b -

C o l L e c L o r . T h e r e a r p 16 t o w n ? i n t h e d i s t r i c t o f v j h i c h 

1A a r e P a n c h a y a t s a n d 2 Mvmi c i f>a 1 i t i P R . T h e r p a r p a b o u t . 

37 M a n d a l s i n t h e d i s t r i c t . 

T h e d i s t r i c t w a s f o r n i p d on 1 3 t b A u g u s t 19 78 by 

c a r v i n g o u t f r o m t h p H y : t p r a b a ( i rH s t r i c t p x c l u d i n g t b p 

t w i n c i t i e s o f H y d e r a b a d a n d S e c u n d e r a b a d . S t i l l a l l 

t h e d i s t r i c t o f f i c e s a r e l o c a t e d a n d f u n c t i o n i n g i n 

H y d e r a b a d C i t y o n l y . 

4 . 2 DEMOGRAPHIC TRENDS 

A c c o r d i n g t o 1981 C e n s u s , I h p d i s t r i c t h a s a 

p o p u l a t i o n o f 1 5 . 8 ? l a k h s . A b o u t Ui. \1 p e r c p n t o f 

t o t a l p o p u l a t i o n i s l i v i n g i n r u r a l a r p a s . T h e r p m a i n i n g 

p o p u l a t i o n l i v e s i n u r b a n a g 1 nnip r a t i o n . Tl ip 

o c c u p a t i o n a l d i s t r i b u t i o n of p t ' p u 1 a I i nn of t h p d i s t r i c t 

i s p r e s e n t e d i n T a b l e U.]. T h p d p n s i t v o f p o p u l a t i o n i n 

t h e d i s t r i c t w a s e s t i r n a t p d a s 211 p f > r s o n s p e r s q u a r p 

k i l o m e t e r . T h e m a l e p o p u l a t i o n c o n s t i t u t e d 51 p e r c e n t 

a s a g a i n s t 4 9 p e r c e n t 'if f p n i a l p s . T h u s t h p S P X r a t i o 

w o r k e d o u t t o 9 5 6 f e m a l p s f o r e v e r y 1 0 0 0 m a l e s . 

T h e p r o p o r t i o n of w o r k p r s a n d n f ^ n - w t ^ r k e r s i n 

t h e d i s t r i c t h a s w o r k e d o u t t c '»3 . 9'i nnd 3 4 . 0 5 [ i p r c p n t 

r e s p e c t i v e l y . T h e c u l t i v a t o r s a n d a g r i c u l t u r a l 

l a b o u r e r s c o n s t i t u t . p c i ibMut 1 ^ . 2 9 p e r cp t i t a n d 1 2 . 3 8 ])(-r 

r e n t i n t h p t o ' a l p o p u l a t i o n r-c-.c;pp''i ' •- 1 • . 
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4.3 CLIMATE AND RAINFALL 

4.3.1 ClimatG 

In A n d h r a P r a d p s h c l i m a t . p p r ^ s p n l s a t r a n s i t i o n 

from t r o p i c a l t o s u b - t i o p i c a l c l i m a t e . In c o a s t a l b p l l , 

h u m i d t o s u b - h u m i d c l i m a t p C ' l n d i t i o n K p r e v a i l , wh i 1 p t h e 

r e s t of t h p S t a t P i n c l u d i n g tl iP Ran^!,a Rpddy d i s t r i c t , 

t h p c l i m a t e i s s e m i - a r i d t o i r i ( ] . M i s obsprv 'Pc] t h a t 

f rom a b o u t m i d - F e b r u a r y , b o t h day and n i g h t t e m p p r a t u r e s 

b e g i n t o i n c r e a s e s t e a d i l y i m k i n g May I ho h o t t e s t month 

w i t h mean d a i l y maximum t e m p e r a t u r e of 3 9 . 6 ° C ( 1 0 3 . 3 ° F ) . 

The p a r t i c u l a r s of t h e t e m p e r a t u r e in t h e 

d i s t r i c t a r e p r e s e n t , ed in T a b | p h .? . 

W i t h t h e o n s e t of Mip S o u t h Wpst monsoon i n t o 

t h e d i s t r i c t d u r i n ; ' , r a r l y J u n e , t h o r p i s a p ) ) r p c i a b l p 

d r o p i n t e m p e r a t u r p and t h e w p i t h p r b e c o m p s morp 

p l e s a n t . By t h e be j ' J nn in j ; ; ot llir^ fji > vciiihf t , I lie f i p c r e a s f 

i n b o t h t h e day anci ni j \ t i i t piiipfMa t u r p s i s r a p i d . 

December i s t h e c o l (J e s t mcjnth w i t h mean d a i l y maximum 

t e m p e r a t u r e at- 2 8 . 8 ° C (83.8 ' - 'F ' i and 'Pinimum t e m p e r a t u r p 

a t 1 3 . 4 ° C ( 5 6 . 5 ° I " ) . In t h i s s e a s o n t h p n i g h t . t p m p p r a -

t u r e s o m e t i m e s d r o p s down t o abovit 7'C ('/)/(. 6° F ) . 

Wide v a r i a t i o n s a r e ( ^bse r^pd i n maximum and 

minimum t e m p e r a t u r e s ci i r i r i j ' , ( l i ffer<Mit v f i r s and m o n f l i s . 

Maximum t e m p e r a t u r e h a s v a r i e d from 3 8 . ' ) " ( ; in t h p v p a r 

1987 t o /( 3 . 2 ° C i n 1 9 8 6 . S i ni i hi r I y . 'iiinimnm ' i-Miiî f r at u r'• 
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has ranged from ]U.b°C in 1986 to 16.5"C in 1985. 

Howpvpr, Lhp normal maxiimim and normnl minimum tomppra-

Lurps arp rpgistprpd at 38.9°C in thp month of May and 

13.A°C in thp month of Di^cpinbpr ros poet, i vp 1 y . I'hc 

normal maximum and normal minimum t. ompp raturo bptwpon 

Lhp months rangpd from ;'8.6"C' in January l,o 3B.9''(" in 

May and from 13.4"(; in Dpcpmbor t fi 26.2°(.' in May 

rpsppct. i VP ly . 

4.3.2 Rainfall 

Thp d i s t r i c t r p c p i v p s an a v o r a g p r a i n f a l l of 

1 1 4 7 . 4 mm as a g a i n s t 1 1 9 8 . 0 mm f o r t h^ St at .p a s a w h o l p . 

Thp r a i n f a l l i n t h p d i s t r i c t in g p u o r a l i n c r p a s p s from 

t h e S o u t h t o w a r d s t h p N o r t h and v a r i p s from 10' '42.5 mm a t 

C h e v p l l a t o 8 6 4 . 0 mm a t I b r a h i m p a I nam. Thp r a i n f a l l 

d u r i n g t h p m o n t h s of S o u t h - W p s t mcinsoon ( J u n o l o 

S p p t e m b e r ) c o n s t i t u t P S a b o u t 80 p'^r cont of t h p t o t a l 

r a i n f a l l . Tlip s p a s o n - w i s ' ^ i v o r a g f i l i i i f - i l l i s |) r nn en i r>(l 

i n T a b l p 4 . 3 . 

I t i s o b s p r v p t j t h a t , r a i n f a l l p a t t p r n p x h i b i t o d 

w i d p d p v i a t i o n from nor!Tial r a i n f a l l nv^r a p p r i o d of 

t i m p . Thp S o u t h - W p s t monsoon n o r m a l l y a c t i v p i n t h p 

m o n t h of S p p t P m b p r and r o r p i v o d 19 / i . 9 mm of maximuni 

r a i n f a l l i n t h p r p f p r p n c p y p a r 1 9 B ' 3 - 9 0 . Out of t h o 

t o t a l r a i n f a l l of 7^1.5 mm r o c p i x ' - ' d d u r i n g t h p y p a r 

1 9 8 9 - 9 0 a b o u t 86 p p r c p n t i . p . , 64 ' . 1 mm r a i n s rpci^ivf^d 

d u r i n g S o u t h - W p s t monS')oii i t p o l f . If a 1 •;•) c i v c s a o l o a r 
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Tibli 4.3 Sii ion Mill r i l n f i l l In Ringi Riddy iJlitrlct ( i i l 

Month Norial 82-83 83-84 8<-85 8V8A 86-87 87-88 88-89 8<'-W 

South-West lonsDon 

June 107.5 164.8 84.2 8(',6 50.:: 11?,<» 118,4 106.1 10'^.'' 

July 166.7 167.7 218.5 150.8 115.4 112,9 I6i.7 180.0 182.? 

ftuq 141.3 66.1 303.7 1«0,8 96.3 186.5 160.2 149.1 160.! 

Sept 185.3 170.4 346.5 160.2 60.8 71.7 63.3 138.8 194.9 

Total 601.3 568.8 952.9 532.4 370,8 48?;,l 508.6 624.0 647.1 

North-East lonsoon 

Oct 

Nov 

Dec 

Total 

Hintpr 

Jan 

Feb 

Total 

61.5 

20.8 

4.3 

96.6 

period 

3.0 

6.4 

9.4 

70.8 

17.8 

--

98.6 

--

--

- -

149.6 

1.4 

-

151.0 

2.0 

7.1 

9.1 

28.8 

3.8 

7 7 

35.9 

1.0 

• -

1,0 

20.6 

2̂ 1,6 

10.3 

13,5 

11,7 

35,5 

7.5 

7,5 

99.5 

198,2 

5.2 

3(12,9 

-

14.7 

14.7 

62.3 

20.1 

4.? 

86.6 

7.9 

5.6 

8.5 

70.4 

18.1 

4.5 

9?.0 

7.4 

5.0 

7.4 

Overall 
Total 697,3 667.4 1113.0 569.3 341.4 526.1 3?6.2 719.1 747.5 

Source; Chief Planning Officer, Ranga fieddy diBlr.ict, 
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p i c t u r e LhaL Lhp r a i n f a l l i s ( l"v ' iat i n p, \ ' p rv inucli j^om t h p 

n o r m a l r a i n f a l l and r p g i s t p r n d bplov.' n o r m a l ( 6 9 7 . 3 mm) 

i n mos t of LliP y e a r s . The r ^ n n f a l l r p c p i v p d from t h e 

y e a r 1 9 8 7 - 8 8 o n w a r d s w/3S niorp t h a n ( h p n o r m a l r a i n f a l l 

w i t h a maximum of 1113 mm duf in j - , t h f- y e a r 1 9 8 3 - 8 A . Tlip 

r a i n f a l l was e x t r e m e Ly 1 o-v in t h e yp ' t r 1 9 8 S - 8 6 w i l l : o n l y 

3 2 0 . 8 mm from t h e Sou t h - WP.'-f mon .'̂  ndii ; 70.f i mm irmi] t h e 

N o r t h - E a s t m o n s o o n and c n m p l ' M p l y ' n i l ' in t h e w i n t p r 

p e r i o d . 

4 . 4 SOIL TYPES 

S o i l i s ( h e b a s i c r p s o u r c p (if a g r i c u l t u r a l 

p r o d u c t i o n w h i c h v a r i e s in 11=; f e r t i l i t y from d i s t r i c t 

t o d i s t r i c t and w i t h i n t h e d i s t r i c t . Red s o i l s p r e d o m i ­

n a t e i n t h e d i s t r i c t f o l l o v / p d by b l a c k s o i I s . '\'V\n Man-

d a i s v i z . , M e d c h a l , S b a m i r p p t , (^\it ubu 1 1 a p u r , K e e s a r a , 

H a y a t n a g a r , Sa r o o r n a p , a r , Uppa 1 , Chat 1'fs a r , Ra j end r ana ga r 

P a r g i , Doma , S a m s h a b a d , S P r i 1 i np^aiTi[)a 1 1 v , M a l a k a ' i g i r i , 

B a l a n a g a r , K u l k a c h e r l a and C m d p d v.'hprp t h p r ed c h a U a 

s o i l s a r e p r e d o m i n a n t in morp t l i an "i 0 p e r c e n t ol' t h e 

v i 1 l a g e s . 

H o w e v e r , a l f i s o l and v p r t i s o l o c c u p i e s iDore 

t h a n 60 p e r c e n t and l e s s t h a n -'t 0 pe r t:ent of t h e t o t a l 

c r o p p e d a r e a r e s p e c t i v e l y . Fnus , t li i s d i s t r i c t c r i v e r s 

b o t h mono c r o p p i n g and d o u b f p c r o j i p i n } ; a r p a s in d r y l a n d 

f a r m i n g r e g i o n of Ranga Rpt'dy d i s t r i c t . 
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D u b b a s o i l s a r ^ l a r g p l y f o u n t ] i n 1 b r a h i m p a t am , 

M a n c h a l , Y a c h a r a m , M a h p s w a r a m a n d K a n d u k u r M a n d a l s b p -

s i d e s Rpd c h a l k a s o i l s . T h e b l a c k s o i l s a r p p r pdom i np i i t . 

i n C h e v e l l a , S h a h b a d , S h a n k p r p a 1 l y , t l o i n a b a d , V i k a r a i ) a d , 

N a w a b p p t , D h a r o o r , P o o d i i r , T a n d n r , p p c i d o n u i l , Y a l a l , 

B h a s h i r a b a d , N a r p a l l y , M o m i n p p t --uid R m t a r a n i m a n d a l s . 

4 . 5 LAND USE PATTERN 

T h p p a r t , i c u l a r s ( f l i n e ! u t i l i s a l i o n i n Ranj ' ,a 

R e d d y d i s t r i c t o f A n d h r a F r a d p s h a r p p r p s p n t p d i n T a b J p 

4 . A . I L i s s p p n t h a t t h p yj^ o g r a p h i c a I a r P a o f t h p 

d i s t r i c t i s 7 . 5 l a k h h p c t a r p ? ; . ['hf np t a r e a s o w n a n d 

a r e a s o w n m o r e t h a n o n c p c o n s t i f u t p d - ihout 3 ' ' . 3 p e r c p n t 

a n d 2 . 6 p e r c e n t r p s p p t t i v . O v . Wh i I P t h e c n r r p n t 

f a l l o w s c o n s t i t u t e d 1 5 . 3 p r r cpr i t , t h p a r p a u n d p r f o r p s t 

a c c o u n t e d f o r 9 . 7 p p r c p n t nf t t i p i M t a l ) ' , e o g r a ) ) h i c a 1 

a r e a . 

B a r r e n a n d u i u u l t u r a D l p l a n d , p p r m a n p n t ( p a s ­

t u r e s a n d o t h e r g r a z i n g l a n d s , m i s c p l l a n r o v i s t r e p c r o p s 

a n d g r o v e s n o t i n c l u d e d i n n e t s o w n a r e a a n d c u l t u r a b l e 

w a s t e p u t t o g p t h e r a c c o u n t p d f o r 2 5 . 8 p p r c p n t w h e r e a s 

l a n d p u t t o n o n - a g r i c u 1 t u r a 1 u s e s c c n s t i I u t pd a b o u t 10 

p e r c e n t i n t o t a l g e o g r a p h i c a l a r ' p a . I 'he c r o p p i n g i n t p n -

s i t y w a s v e r y l o w ( 1 0 7 % ' ' r e v p i 1 i ri>̂  t h e n o n - a v a i 1 a b i 1 i I v 

o f i r r i g a t i o n t o t a k e uji s p c c m l - r o p . 
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Table 4.4 Land utilisation particulars in Ranga Reddy 

district 1988-89 

S.No. Item Arfvi in Rprcpnlage to 
Rpctarps gpographical arpa 

1 . Forpst M , (Vii' 9.7 

2 . B a r r e n and u n c u l t i i r - /t f > , 6 8 1 6 . 2 
a b l e l a n d 

3 . Land p u t t o Non- 7'. ,9 20 9 . 9 
a g r i c u l t u r a l U S P S 

4 . P e r m a n e n t p a s t u r f s " ) ! , 582 / ' . I 
and o t h e r g r a z i n g 
l a n d s 

5 . M i s c e l l a n e o u s t r e e 8 , 8 2 / 1.2 
c r o p s and g r o v e s 
n o t i n c l u d e d i n 
n e t a r e a sown 

6 . C u l t u r a b l e w a s t e 2 ? , 97/» 3 . 7 

7 . O t h e r f a l l o w l a n d s '3, ' , 202 7 .6 

8 . C u r r e n t f a l l o w s 1 , I S , 2 3 0 1 5 . 3 

9 . Net a r ea s own 2 , 9 S , 9 9 9 ]9 . 3 

1 0 . Area sown more 19 ,3f )3 2 . 6 
t h a n o n c e 

1 1 . T o t a l c r o p p e d ar<>a 3 , 1 ' ) , 362 /» 1 . 9 

1 2 . T o t a l G e o g r a p h i c a l 7,'^],2h7 100 
a r e a 

1 3 . C r o p p i n g [ n t e n s i t y ( % ) 107 

S o u r c e : C h i e f P l a n n i n g O t f i ^ p t , Ranga Recldv D i s t r i c t . 

4.6 IRRIGATION 

S o u r c e - w i s e a r e a i r i i g a t id i s j ' j ' von i n l a h l e 

4 . 5 . I t r e v e a l e d an e r r a t i c d i s I ? i Ini t i on of r i i n f a l l 

w h i c h l e a d s t o i n s t a b i l i t y oi' y i e l d ' - . Thf r e f o r (̂  , aii))[)l"- -

m e n t a r y i r r i g a t i o n sppni'" ' ri b^ pr-fr-s- > v .' i n fwicMirr 

s t a b i l i t y of a g r i c u l t u r a l y i e l d s . It i s a w e l l a c c e p t pci 



f a d t h a t i r r i g a t i o n Is an i inH spr^ns i h 1 .• i n p u t of t lip 

new a g r i c u l t u r a l t p c h n o l o g y , Thp ru^w h i p,h y i p l d i n g 

v a r i e t i e s r e q u i r e h i g h f - r I f v f ' l ^ nf p l a n t n u t r i e n t s and 

a l s o i n c r e a s e d l e v e l s of i r r i g a t i o n . D e s p i t e two good 

r i v e r s t r a v e r s i n g t h r o \ i g h t tn- (ii s t r i c t , thr^r-p a r e no 

i r r i g a t i o n p r o j e c t s e v e n of m i n o r n a t u r e . R i v e r Moosi 

rvins t h r o u g h t h e d i s t r i c t un t , !p( )ed fd r i r r i j ' , ; i t i on unt i l 

i t f e e d s H i m a y a t s a g a r and Os r i i ansaga r t a n k s r n a i n l y f o r 

d r i n k i n g w a t e r p u r p o s e s . 'rViPr e f o r f̂  Tnnny a i a r m e r s go 

f o r r a i n f e d c u l t i v a t i o n o n l y . 

4 . 5 S o u r c e - w i s e a r e a i r r i g a t e d i n Ranga Reddy d i s t r i c t , 
1 9 8 8 - 8 9 

( A r e a in h e c t a r e s ) 
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S.No , S o u r c e 
A v e r a g p of Area I r r i g a t e d d u r i n g 
p r p c e p d i n g - -• -
fiwp y e a r s P.( . 1 9 8 8 - 8 9 I'.C. 

1 . 

2. 

3. 

4. 

5. 

6. 

Cana Is 

Tanks 

Wells 

Tube we 1 i s 

Other sources 

Gross Irrigat 

:! , 105 

1 1 , 0')/. 

9 0 6 

2 , 5''6 

S . n s 

1 8 , 1 S 

7 1.11 

1 . /i 8 

/. . 1 p. 

1 (M^ 

! , M 8 

1 ;', 208 

S 0 , / 9 8 

^ , 8 ) 8 

S , '20 

7 8 . ? 8 ? 

A. ' 

16.0 

6 '). 0 

/.o 

/. 7 

1 no 

area 

7. Net Area A 3,̂ *2 8 
Irrigated 

8. Percentage of 
gross i rri gat ed 
a rea to total 
cropped area 

9. Percentage of net 
area i rri gated to 
total cropped a tea 

10. Percentage of net 
area irrigated to 
net sown area 

Source: Chief Planning Officer, 
Andhra Prades h. 

5 8 , 1 A 3 

2 A . 8 2 

1 8,.'+A 

1 9 . f. /. 

R a n j v t Rf'fi fly D i s t r i c t 
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About 7 3 , 2 8 2 h p c t a r p s of l a n d V;-TS i r r i g r U P c J in 

Ranga Reddy d i s L r i c I in t h p y p a r 1 ^ 8 8 - 8 9 . I t i s s p ^ n 

Lhat, W P I I S fo rmpd t h p m a j o r s o n r c p s of i r r i g a t i o n i n t h p 

d i s t r i c t a c c o u n t i n g f o r 6? ppi cpnt of g r o s s a r p a i r r i -

g a t p d f o L l o w p d by t a n k s w i t h 16 pp r c^nf . An p s t i m a t ' ^ d 

numbpr of a b o u t 2 8 , 0 0 0 WP 1 ] s v;i t )i p u r n p s p l s p x i s t at 

p r P s e n L i n t h p d i s t r i c t . Thp p p r c p n t a g p of g r o s s i r r i -

g a t P d a r e a t o t :oLal c ropppci a r p a was 2 / i . 8 2 . Thp i n t . p n -

s i L y of i r r i g a t i o n workP(] out i o 13A.6A ])pr c p n t wt i ich 

shows t h a t , s u b s t a n t i a l a r p a h i s bppn hrovight u n d p i ' a r p a 

sown more t h a n o n c e . 

T a b l e 4 . 6 Area o f P r i n c i p a l C r o p s I r r i g a t e d i n Ranga 
Reddy d i s t r i c t ( 1 9 8 8 - 8 9 ) 

( H P I : I a r PS ') 

S . N o . Name of ( h e 1^88-89 P . C . P r p c p d i n g P . O . 
Crop a v ' P i a g p of 

S v a r s 

1. 

2. 

3. 

A. 

5. 

6. 

7. 

8. 

9. 

Paddy 

Sorghum 

Wheat 

Pearl Millet 

Fi nger Millet 

Maize 

Chillies 

Groundnut 

Vegptables 

Total ... 

^.6, 

1 , 

1 , 

5 , 

10 

66 , 

, 3A6 

187 

, 8 5 0 

6/t 

A 5 

A 98 

, 1 1' 0 

,522 

,496 

, 128 

7 0 . 0 9 

0.28 

2.80 

0.10 

0.07 

0.75 

1.69 

8.35 

15.87 

100 

'̂ 5 , 

3, 

2 , 

6, 

A9, 

, 5 0 3 

360 

,115 

2 4 

30 

4 7 6 

92 7 

, 7 34 

,81 2 

,986 

7 1 .04 

0 . ^ 2 

6 . 2 3 

0.0 5 

0,0 6 

0 . 9 ', 

1 .85 

5.47 

13.6 3 

100 

S o u r c e : B u r e a u of p]conomics h S t a t i s t i c s , C'overnmpnt o t 
A n d h r a P r a d e s h . 
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C r o p - w i s p arf-a undnr- i r r i ;[',a t i on in Ranga Rpddy 

d i s t r i c t f o r t t ip y p a r 19 88-8 ' ^ i .<=; p r p s p n t . p d in T a b l p ^ . 6 . 

Among t h p i r - r i g a t p d c r o p s padciy ac.covmtpci fc^r 

a b o u t 71 p p r cpn t of t h p l u t a l a r p a u n d p r i r r i g a t i o n 

f o l l o w e d by v p g p t a b i p s w i t h 16 pp r cpn t and g r o u n d n u t 

w i t h 8 p p r CPnt . Wh^n coniparpd w i t h thf> a v r a g p a r p a cif 

p r e c e d i n g f i v e y e a r s t h p r p was a s u b s t a n i i a i i n c r e a s p i n 

t h e a r e a u n d e r paddy^ v p g p t ab 1 PR and g,rfnindnul by t h p 

y e a r 1 9 8 8 - 8 9 . Thp p a r t i c u l a r s of d i s t r i b u t i o n p a t t P r n 

o f l a n d h o l d i n g s in Ranga Rf^ddy d i s t r i c t a r p f ) r p s p n t p d 

i n T a b l e 4 . 7 . I t i s c i b s e r v e d from t h e T a b l e t h a t t h p r p 

e x i s t e d a h i g h d e g r e e of s k e w n e s s . It i s s e e n t h a t a t 

o n e e x t r e m e end 61 per c e n t of s m a l l h o l d i n g s a c c o u n t o d 

f o r o n l y 19 p p r cen t of t o t a l a r e a wh i 1 f. ;it t h e c^thpr 

e x t r e m e end j u s t 1 8 . 6 p e r cpiit of l a r g p h o l d i n g s 

a c c o u n t e d f o r as h i g h as hO ppi CPiit of t lip a r p a . 

4 . 7 LAND HOLDING DISTRIBUTION 

T a b l e 4 . 7 D i s t r i b u t i o n o f l a n d h o l d i n g s by s i z e g r o u p i n 
R a n g a Reddy d i s t r i c t ( 1 9 8 6 - 8 7 ) 

S . N o . S i z e g r o u p T o t a l Mo.of F . C . t o H o l d i n g s P . C . t o 
House h o l d s t o t a l Arpa t o t a l 

1 S m a l l 1 1 , ' 1 , 3 6 0 6 1 .68 1 , 0 0 , 6 3 6 1".A 3 
(< 2 h a ) 

2 Medium r / , 9 ' 3 0 1 9 .') 7 1 , 0 6 , 7 0 2 20 . ' ) ' ^ 
(2 t o 4 h a ) 

3 L a r g e i 5 , ' i 3 9 1 8 . h 0 3 , 1 0 , 7 9 3 5 9 . 9 8 
( A b o v e 4 h a ) 

A l l G r o u p s O v e r a l l 1 ,<)0,325 lOf) 'j , 1 8 , 1 51 100 

S o u r c p ; C h i p f P l a n n i n ^ j O f f i r - ' r , w oii-a !,''>ddy I) i ' : ; ( r- i ' ( 
A.P . 
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N o w - a - d a y s r ix jdp rn a g r i c n l t u r p h a s bpconK^ 

c a p i t a l i n t e n s i v e . T h f c a p a c i t y o f m a k i n ; ; i n v p s t m p n t 

d e p e n d s on t h e s i z e o f f a r m . L a r g e t a r n i s c a n m o b i l i s e 

n o t o n l y i t s own r e s o u r c e s b u t c a n a l s o p r o c u r e I j e t t e r 

s e r v i c e s f r o m a g r i c u l t u r a l i n s t i t u t i (MIS . 

F a i l u r e o f v a s t m a j o r i t y of f a r m e r s t o o b t a i n 

t h e b e n e f i t s o f new t e c h n o Lof^y a n d s l o w g r ( j w t h i n a g r i -

c u l t u r a l s e c t o r a r e o f t e n T f t i i h ' i l p d t o t li p r ia l n r p r.f 

l a n d h o l d i n g s . F u r t h e r , t h e s i z e o f h o l d i n g s a l s o 

i n f l u e n c e s t h e c r o p p i n g p a t t e r n i n t h i s d i s t r i c t . 

4 . 8 CROPPING PATTERN 

T h e v a r i a t i o n i n t h e f e r t i l i t v o f t h e s o i l a n d 

c l i m a t e f a c t o r s a c c o u n t f o r t h ( ( / l i an jo" ; i n i lu ' c r o p |> i ii;-, 

p a t t e r n o f t h e e a s t . p r n a n d w p s t e r i i r e g i o n s i n t h e 

d i s t r i c t . W h i l e w h l t p . s a n d y lo .un o c c n i . ' - i n I h e e o s l p r i i 

r e g i o n ; ( H a y a t n a g a r a n d 1 b r -"h i m p a t nam') b l a c k c o t t o n 

s o i l s p r e d o m i n a t e i n t h e w e s t e r n r e g i o n ( C h e v e l l a , 

P a r g i , V i k a r a b a d , M a r p a l l y a n d T a n d u r ) . T h e c r o p p i n g 

p a t t e r n o f t h e d i s t r i c t i s p r e s e n t e d i n T a b l e 4 . 8 . T h e 

p r i n c i p a l c r o p s o f t h e d i s t r i c t a r e s o r g h u m , p a d d y , 

f i n g e r m i l l e t , c a s t o r a n d p u l s e s . Out of t h p t o t a l 

c r o p p e d a r e a o f 3 , 1 3 , 0 S S h e c ' ^ ' r p s fOod c r o [ ) S a c c o u n t f'(] 

f o r a b o u t 7 9 . OA p e r c p u t -nui t t i p n o n - f o o d c i o p s frirmi^'d 

t h e o t h e r 2 0 . 9 6 p e r c:pnt . 



T a b l e 4 . 8 Area u n d e r important; c r o p s i n Ranga Reddy 0 4 
d i s t r i c t ( 1 9 8 8 - 8 9 ) 

S . N o . P a r t i c u l a r s A r e a in R p c t a r p s p p r c p n t l o 
of c r o p s t o t a l c ropppc i 

k h a r i f r a b i T o t a l a r p a 

1 . 

2 . 

3 . 

4 . 

5 . 

6 . 

7 . 

8 . 

9 . 

1 0 . 

1 1 . 

1 2 . 

13 . 

1 4 . 

1 5 . 

1 6 . 

Paddy 

Sorghum 

Wheat 

P e r l m i l l p t 2 , 1 S2 

Fi n g e r mi 1 i p t 7 , 90'^ 

2 7 , 9 9 9 2 0 , 4 ' 6 

7 6 , 9 3 2 2 2 , 6') 9 

Mai ze 

T o t a l M a j o r 
M i l l e t s 

4 , ?:' 7 

91 , 2 6(. 

Total Pulses 49,098 

Total food-
grains 

Vegetables 

Ch i 11 i e s 

Groundnut 

Cas f or 

Total food 
crops 

Total Non­
food Crops 

Total cropped 
area 

2 , 5 1 6 

3 , 9 2 7 

2/. , 9?''. 

R'lO 

/« 18 

23 , 02(^ 

3 ,6 0/1 

, 71 , 0 0 0 + 9 , 0 0 0 

1 ,07 /, 

5 , '̂ ^*H 

' . 8 , 4 7 5 

9 9 , /. 3 1 

1 .8 50 

? , 2 1 6 

/ , 9 30 

'. , 6 9 S 

1 . 1 .. , 2 9 2 

S 2 , 7 0 2 

2 , 2 0 , 0 0 0 

1 A , 20 5 

'\ , SQO 

't , ']?') 

,' \ , 9 2.'. 

'A , 0 0 ] 1 

f> f,, n /) /, 

3 , I S , 055 

1 5 . 3 9 

3 1 . 5 6 

n . s q 

0 . ,' 0 

2 . 5 ? 

1 . 't 9 

3f) . ;'8 

1 6 . 7 3 

6 9 . 8 3 

/. . 5 1 

1 .1 ' ' , 

2 .9 r. 

7 . n 1 

7 9 . 0 4 

2 0 . 9 6 

S o u r c e : B u r e a u of Ecc^nomi cs Tmi S t a t i s t i c s 
of A n d h r a P r a d p s h . 

Govp rninpn t 

C r o p s a r p ju'nwn t (i j LarsMM- f^xlpni i n kl ia iMf 

s e a s o n o n l y , a s t h p s p n n s ! Iv <U>pf'n(1 on r a i n f a l l . 

Sorghum and p a d d y xr^ fhi> ma in s f ap !< - food cropr,. 
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S o r g h u m i s b e i n g g r o w n in,)sl 1 / :i'; r n ii fp<i c r o p . S o r g h u m 

i s LliR p r i n c i p a l c r o p w h i c h o c c u p i e d t h p l a r g n < > t a r ^ a 

a c c o u n t i n g f o r a b o u t 3 1 . 3 6 pf^r C-MII in i h <- t o t a l c r o p p e d 

a r e a . S o r g h u m i s b e i n g t a k e n up a s t h e i n t <^r-c: !"0[i w i l ' i 

p i g e o n p e a i n I t i e r.at i e of:' S 1 . I'cw of Mm f a n n i M S 

a l s c ? i n l e r - c r o p s o r g ) - i m i vji t h [ i f^arl mi ] j . u . N e x t I <> 

s o r g h u m , [ l u l s e s a c c n i j n t e d f iM l l n n i f W) . / '> p e r " i l ' U i t i n 

t h e g r o s s c r o p p e d a r e a . !'i gi^ntip ea a n d g r e e n g r a m a r e t h e 

t w o m a j o r p u l s e s g i ' own in ' h e - i i - en . P a d d y w i s a l s n 

f o u n d Lo b e o n e nf t h e i n i p ' i r l a n l c t o p i n t h e a r e a 

f o r m i n g 1 5 . 3 9 p e r c e n t in t h e n ) | a ] ' . r o p p e d a r e a . Among 

t h e o i l s e e d s c a s L o r m d j ^ r r n i n d n at u ' ^ I h'^ t w o i m p D r ! a n i 

c r o p s g r o w n i n t h i s a r e i a r . - n u i t i n - , \ ,^ r 7 .Q1 p e r c e n t 

a n d 2 . 9 6 p e r c e n t in t ' l p i ^' a I - r o p p e d a r e a 

r e s p e c t i v e l y . C r o p s l i k e p u l s e s , !nna 1 1 m i l l e t , 

p e a r l m i l l e t , f i n g e r m i l l e t a n d ( - i s i o r a r e m o s t l y 

c u l t i v a t e d u n d e r r i i n f ' ' ' d m n i H i i m ' - . n r o - i r i d n u t i s 

c u l l ^ i v a L e d b o t h u n d e r r a i n f e d a n d i r r i g a t e d d r y 

c o n d i t i o n s . V e g e ^ . - i h l p s .j r e i l r - o ;',i '--.'n mid t ' i " i r r i g a t e d 

c o n d i l , i o n s w h i c h c o n s i s t e d of ^bo\ i t 'i . 3 1 p e r c e n t i n t h e 

t o t a l c r o p p e d a r e a . 

4.9 PRODUCTIVITY 

T h e d e t . a i I s n\i ( n a u i n c t i \ ' i I y o (̂  d i f f ' M - e n ( 

c r o p s i n Lhe d i s t r i c t t r o m i h " y i i 1 ^ S S - 8 6 t o 1 9 8 8 - 8 9 

a r e p r e s e n t e d i n T a b l e :\,'). 



Table A.9 Average yield levels of HirforfMil crops 
Ranga Reddy disLricI 

H M I < . " / l i a ) 

) n 
86 

S.No. Crop 

Cereals and Mi 

1. R i c e 

2 . \^^ ea i 

i. Sorghum 

4 . P e a r l m i I Let 

5. Fi n g e r m i L1 e 

6 . Ma i 7. e 

Pulses 

1 . Pi geonpea 

2. Greengram 

3. Blackgram 

A. Horsegram 

llets 

!. 

19 8 5-36 

1 , 361 

<̂  4 2 

/ 6 8 

'+64 

64 3 

'• 7 1 

lb\ 

3111 

189 

34 3 

1'' 3 6 - 3 ' 

1 ,693 

3/5 

9 0.' 

36'' 

6 2 2 

7 5;' 

5 4 / 

26 3 

291 

3 9 •', 

1 9 8 / - 8 8 

2,1)5 5 

3/5 

/9() 

2/3 

95 2 

•)8/ 

2 28 

.90 

'.35 

.' 5 4 

1 9 8 8 8 

2.133 

-' 1 3 

5 U h 

!25 

/s 1 

1 22 1 

2 4 3 

'i ̂ 6 

2 38 

:'4 2 

N o n - f o o d Crops 

1 . Chi H i e s 

2 . C r o u n d mi t 

3 . S e a s ainuni 

4 . Ca s l o r 

1 .4 58 

66 . 

1 3 8 

7- , (I 

/ I ) ' ) 

1 1 -^ 

S / 

0 / 5 

/ 9 9 

I 3 3 

I 5 3 

! / / . 

') 5 ' 

'»6 

S o u r c e : B u r e a v i o f Ecor io 'n i c 
A n d h r a P r a d e s h . 

•H t i d -5 ( 1 ( ) :̂  I I i l y d ' ^ r a b a c i 

T t i e p r o d u c L i v i t •/ nf t i •.••-• w h i ' h w ! •- 1 3 6 1 k>;s [ l e r 

h e c t a r e d u r i n g I h e y f i r 1 9 3 5 - 8 ^ n a d i n i M f i s p d t o 2 1 3 ^ 

k g s p e r h e c L a r e b y l h ' > y e j r 1 ' ' 8 8 - 8 < ' . -3 i m i 1 a r 1 / i h f 

p r o d u c L i v i l . y o f m a i : ' , ' ^ i M i i ' l : r - . ' i s I I r n i 'i / ' * k ; ; ' ; I 1 

12 21 k g s p e r h(M: I a r e . T'l '•"- " i •; > • r >])• i n, i a;,' i ' i' • - r • r- > •. i 1 •; 

a n d m i l l e t s h a d -itinv;!! i n i n • i : i n ; l r " n < l i n 
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p r o d u c t i v i t y I P V P I S , w h p r f a s othf>r c ro ( ) s l i k p scrj'/'itiin , 

p p a r l m l l l P l and fiii)',r^r m i l l e t , th i - i)rn(lnc t i vi I y w.i5i 

e r r a t i c o v e r t.he y e a r s . Th-^ prodnc- t i \ 'i 1 y of p v i i s e s liacJ 

a l s o n o t i n d i c a t e d any c o n s i s t a n t b e h a v i o v i r (ivf>r t h e 

y e a r s . W i t h r e g a r d t o c h i l l i e s and seasan rnm, t h e p r o d u ­

c t i v i t y l e v e l s w e r e d r a s t i c a l l y d e c r e a s e d from t h e y e a r 

1 9 8 5 - 8 6 t o 1 9 8 8 - 8 9 . 

4 . 1 0 AGRICULTURAL IMPLEMENTS AND MACHINERY 

The p a r t i c u l a r s of a g r i c u l t u r a l i m p l e m e n t s and 

m a c h i n e r y a r e p r e s e n t e d in l a b l e A .1 (1 . 

T a b l e 4 . 1 0 A g r i c u l t u r a l i m p l e m e n t s and m a c h i n e r y of 
Ranga Reddy d i s t r i c t 

Per 1000 i^pr 100(1 
S . N o . Name of t h e i m p l e m e n t s i lo . h ' n i s e - h e c t a r e s 

h o l d s of h o l d -
i ngs 

1. Seed d r i l l s 8 , 6 / , ' 6 S .'> 1 16.. 7A 

2 . S u g a r c a n e c r u s h e r s /'^d 1 . Vi 0 . A <̂t 

3 . P l a n t p r o t e c t i o n 7 9 b M . 1 H ] , ' ) ' - • 
e q u i pment 

8 , 

A 

24 , 

8 0 , 

8 , 

1 , 6 2 , 

37 , 

6 / 2 

;')(> 

7 9 6 

, 0 4 ' 

. 00 1 

5 3") 

56 8 

, 351 

, 7'J 8 

, 2A7 

4 ', . 5 1 

1 . 3/. 

4 . 1 8 

2 1 .2 h 

1 2 5 . 9 7 

;̂ .̂ 81 

4 2 : ' . 8 : ' 

M ].S] 

3 5 M . 4 / 

1 '» ') . 5 0 

4 . O i l E n g i n e s 4 , 0 4 ' 2 1.24 7 . 8 1 

5. Electic pumpsels 24,00 1 125.97 46.32 

6. Tractors 5 35 2.81 1.03 

7. Wooden p l o u g h s 8 0 , 5 6 8 4 2 : ' . 8:' 155.4 '> 

8 . I r o n p l o u g h s 8 , 3 5 1 n].^] 1 6 . 1 2 

9 . G u n t a k a s 1 , 6 2 , 7 ' 3 8 3 5 . . 4 / 3 1 4 . 1'» 

1 0 . W e t l a n d p u d d l e r s 3 7 , 2 A 7 1'»'. . 5 0 7 1 .88 

S o u r c e : 1 4 t h Qu i n q u e n n i i 1 I,i vp s t-•> ck I . ' M I S U S , 1 < ) 8 7 , ( . h ip f 
P l a n n i n g , O f f i c p r . R T P P I Redd- rH <̂  t ri • . 
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The T a b l p 4.1(1 r p v p - ^ l s t h a t (l ip U S P of a g r i c u l ­

t u r a l i m p l p m e n t s was of t r a d i t i o n a l i i a t v u p i n g p n ^ r a l . 

A l l t h e f a r m i n g f a m i l i p s p o s s p s s p c l wooden p l o u g h s , 

g u n t a k a s and D a n t i s . T h e s p a r e u t i l i s e d f o r p r e p a r a t o r y 

c u l t i v a t i o n a s w e l l as i n t p r c u 1 t i v a t i on . Among t h e 

i m p l e m e n t s , t h e number of gunt a k a s wpfp maximum w i t h 85A 

p e r e v e r y 1000 h o u s e h o l d s f o l l o w e d by wooden p l o v i g h s 

( 4 2 3 ) , wet l a n d p u d d l e r s (1 ' ^6 ' i , and e l e c t r i c p u m p s p f s 

( 1 2 6 ) . The modern i m p l e r p p n t s s u c h as p l a n t p r o t e c t i o n 

e q u i p m e n t and t r a c t o r s w h i c h nxr u s e d in a d o p t i n g m o d e r n 

t e c h n o l o g y w e r e 1 . 3 4 and 1 . ( ' J p e r e v e r y 1000 h e c l a r p of 

h o l d i n g . However t h i s i n d i c ' s t e s ( h a t t h e t e c h n o l o g i e s 

a d o p t e d a r e a t low l e v e l . M i s a l s o c i b s e r v e d t h a t t t ip 

e l e c t r i c p u m p s e l s c o n s i s t e d cf abc^.K î6 p e r e v e r y 1000 

h e c t a r e s of h o l d i n g '.vii i 1 p t li e ci 1 p n p j t i p s formpd a b o u t 8 

p e r e v e r y 1000 h e c t a r e s of h o l d i n g s . 

4 . 1 1 LIVESTOCK POPULATION 

M a i n t e n a n c p of l i v p s t ; ) c k i s a m a j o r p x p p u d i t u r p 

f o r t h e a g r i c u l t u r i s t s in t h i s a r e a . In v i e w of d e p p u -

d e n c e on owned c a t t l e p a i r s and m a i n t a i n i n g d a i r y 

a n i m a l s f o r m i l k and m a n u r e , e v e r y c u l t i v a t o r h a s t o 

i n c u r c o n s i d e r a b l e e x p e n d i t u r e on t a t t i p ma i nt e t ian cf-. 

The c r o p p i n g a l s o i s so a d j u s t »d t h a t t h e y h a v e c r o p s t o 

p r o v i d e food r e q u i r e m e n t s , f o d d e r r p q u i r e m e n t s and c a s h 

f o r p u r c h a s i n g t h e i r f a m i l y r^q ui rptiip tit s . 



A p a r t Crom t h e p t r ) ' l t i f t i oi\ ol mi Ik -i ruJ [iio.̂ i I , \.h<' 

c a t t l e i n t h e d i s t r i c t a r e u s e d =3S d r o u g h t ; p o w e r f o r 

a g r i c u l t u r a l p u r p o s e . As p^ r t h e l i v e s t o c k c e n s u s of 

1987 t h e d i s t r i c t h a s l i v e s t o c k p ) p u l a t i o n of 1 0 . 4 7 

l a k h s and p o u l t r y p o p u I i t i on oi 6 0 . 4 ' l a k h s . 
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The Table revealed that the total livestock 

which was 16.05 lakhs during 1'̂  7 2 had reached to 71.01 

lakhs by 19 87. The percentage of cattle in total 

livestock had decline(5 from 2 5.7 per cent: in 197 2 to 

6.97 per cent by 1987, During the same period tdie 

poultry population had increase! from 3 5.''9 per: cent to 

85.88 per cent. The poultry p'lpu la t i f)n is mt^stly conce­

ntrated in Hayatnagar and Rajendranagar blocks due to 

their proximity to the twin .^ities. rhe population of 

buffaloes, sheep and goat als-:i declineci. 

Table 4.11 Livestock population of Ranga Reddy Dintrict 

Particula rs 19 7? 1^77 9 81 987 

Cattle 

Bu f faloes 

Sheep 

Goats 

Poult ry 

Others 

4 , 1 3 , 6 7 S .1 , 0 ̂̂  , V S 4,74,532 4 , :', 3,69 0 
( 25.78 ) 

(9.07) 

17.14) 

11.23 

2 1 . 0 R ) (8.42) ( f. . 'r? ) 

1 , 4 5 , 5 4 7 1 , 4 1 , 9 * 9 2 , 0 5 , 3 2 8 1 , -̂t 5 , 1 6 6 
( 7 „ =1 ] ) ( '? . 6 4 ) ( 2 - '̂  5 ) 

2 , 7 5 , 0 7 8 2 , 8 2 , fS c, 7 1 , 8 7 , 7 4 5 1 , 8 0 , 3 / 6 

( 1 4 . f) 8 ) ( 3.33) (2.54) 

1,80,173 1,74, :? 71 2,04,355 1,89,6 0 9 
( 9 . (I'M ( 3.63) (2.67) 

5,74,399 9,01,211 43,45,762 60,97,160 
(35,79) ( 4 6 . 7"n (80.69) ( 8 5 . fU! ) 

1 5 , 8 7 4 1 6 , 3 8 ^ 1 5 , 8 8 4 15, 0 0 4 
(0.99) ( 0 . 8 '̂ )̂ (0.28) {S .'^<)) 

Total ... 16,04,7 46 19,25,9 82 Sb, 3^,606 7 1,01,005 
(100.00) ( 1 0 0 . Ci 0 ) ( uj n . 0 n ) ( I 0 0 . r) i) ) 

Source: CPO, Ranga Reddy District (DSC, 19 8 7 ) . 
Figures in parentheses indicate percentage to total. 
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4.12 GENERAL INFORMATION ABOUT MAHESWARAM WATER SHED 

AREA 

Based on the guidelines given by the Government 

of India, a pilot proiect was formulTted for the 

development of water shed in riinfed areas of 

Maheshwaram in the Ranqa R e M y district of Andhra 

Pradesh with a total cost: of Rs.SMP.OO lakhs including 

provision for cost e sea 1-i I: i f)n » ̂  sfirod ovnr a p*? r i r)d if 

7 years time frame. In this j-ir'ijAct , it: is proposer! to 

adopt the proven dryland development ind crop management 

technology to ensure optiimum Ijeriefits. Maheswaram water 

shed was one of the four World Bank aided watershed, 

where the technical support, for development work is 

being provided by CRIDA. 

4.12.1 Location of Project 

In A n d h r a P r - i d e s t i , "-he pr )ir»'-t i s l o c a t o r ! in 

Ranga Reddy d i s t r i c t b e t w e e n 17 ^'- l s ' ,ind 17 ° - 1 5 ' N o r t h 

l a t i t u d e a n d 7 8 ° - 2 5 ' t o 7 8 " - 3 M ' Hast l o n g i t u d e f o r m s t t io 

d i s t r i c t of Ranga Reddy on t:he map -if A n d h r a P r a d e s h 

w i t h i t s b o u n d a r i e s a s Medak on t h e N o r t h , M a h a b o o b n a g a r 

i n t h e S o u t h , N a l g o n d a in t h " E a s t and K a r n a t a k a in t h e 

W e s t . The p o p u l a t i o n ir t:!i« a r e a i s 2 5 , 2 6 7 . The 

p r o j e c t e x t e n d s o v e t̂  an a r e a o t 2 5 , 1 3 1 h e c t a r e s 

c o m p r i s i n g of 1 6 , 3 9 0 t i e c t a r e s ;( a r a b l e l a n d and R , 5 5 6 

h e c t a r e s of n o n - a r a t o l e l a n d e x t e n d i n g i v e r 23 v i l l a g e s 

i n Ranga Reddy d i s t r i c t (4 I t i r a li i m[)a t ri.iiti, I i ' ' andukut ind 

18 v i l l a g e s of Maheshwaram M a n - i i M . 
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The watershed -irain? into pu 1 a ndi ri vagu which 

is a small tributory of l̂usi River which itself is a 

tributory of Krishna River. The Maheshwaram watershed 

is located at about 32 Km South of Hyderabad on the road 

leading to Srisallam. rhe project area is even easily 

accessible by road. Research Centres of APAIJ , TCAR, 

Sheep and Pasture Development P'arm are a .1 J within a 

distance of 50 km. Training institutes like EKT, NfRD, 

KVK and Training Institutes of ICAR and FTC are all 

located within a radius of abrnit sn km from the project 

a rea . 

4 . 1 2 . 2 T e m p e r a t u r e 

A v e r a g e miriirTiuin a n i mjxirniini t e r n p e r a t u i e t jncjf^'S 

f r o m 1 4 ° C t o 1 5 ° C i n w i n t e r a n i M'-C t o •10"C i n s u m m e r 

t h o u g h m i n i m u m t e m p e r a t u r e S'lme t i m'>", g o e s tn a s I r)w a s 

9 ° C i n D e c e m b e r a n d J a n u a r y T nd t h e m a x i m u m teirifv^ r a t u r e 

o c c a s i o n a l l y r i s e s u p t o 4 1 " ( in M i y - J u n e . 

4 . 1 2 . 3 A l t i t u d e 

The altitude of t.lie proicct area ranges from 

520 meters to 660 meters ab^ive mean sea level. The 

slope ranges from 1 to 3 per cent for most of the area. 

4 . 1 2 . 4 S o i l s 

T h e s o i l s of t h e r e c j i ^ m ar-^ l i g h t t e x t u r e r t a n d 

l o c a l l y c a l l e d a s ' C h a l k a ' ) r P u b b a ' . r h e y a r e r e d i n 

c o l o u r , s h a l l o w t o m e d i u m in rir^ptli a n ] h a v e m u l t i p l e 



s l o p e s r a n g i n q from 1 t o 3 per r-'tif . '['[i"^ sr~>ils an^ 

i n h e r e n t l y p o o r in n i t r o g e n and p h o s p h o r u " bu(. arje qua t:(^-

l y e n d o w e d w i t h P o t a s h . pH of t h e s o i l i s a l m o s t 

n e u t r a l . They a r e p r o n e t o s h e e t a n i g u l l y e r o s i o n . 

The ma in o b j e c t i v e if t h e p r . ) i e i : t i s t o i n t r o ­

d u c e t h e i m p r o v e d p r a c t i c e s of d r y f a n n i n g in ( ; r d e r t o 

i m p r o v e and s t a b i l i s e t h e a y r i c u L l u r a l p r o d u c t i o n by way 

of s o i l and w a t e r c o n s e r v a t i o n m e a s u r e s , t i m e l y l a n d 

p r e p a r a t i o n a n d a d o p t i o n of w a t e r h a r v e s t i n c j t e c h n i'..iues , 

u s e of h i g h y i e l d i n g v a r i e t i e s , t nn^ 1 y s o w i n g , a p p l i ' - a -

t i o n of f e r t i l i z e r s , m a i n t e n a n c e of (jpt.iitium p l a n t 

p o p u l a t i o n , weed c o n t r o l and a r j o p t i ' ) n of i n t e g r a t e d pes t , 

m a n a g e m e n t p r a c t i c e s . 

4 . 1 2 . 5 R a i n f a l l 

The m o n t h - w i s e nor"ma I r a i n f a l l r e c e i v e d in 

Maheshwaram W a t e r s h e d a r e a i s p r e s ^ n t e " ! in ( h e T a b l e 

4 . 1 2 . 
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The p r o j e c t a r e a r e j i r e s e r i t s t i i e t y p i c a l . s e m i -

a r i d t r a c t w i t h an a v . ^ t a g o r a i n f a l l 'if / 7 5 mm p e r arsniim. 

The r a i n f a l l i s m o s t l / t h r o u a h S o u t h - W e s t monsoon wtiic-h 

i s g e n e r a l l y e r r a t i ? and l i i g f i l y u n e v e n l y l i s l r i b u t e d 

w i t h h i g h i n t e n s i t i e s . A d r y s p e l l of 3 t o 4 w e e k s i s a 

r e g u l a r f e a t u r e from mid Tn-y t o A u g u s t . The S o u t h - W e s t 

monsoon g e n e r a l l y s e t s on 1 0 t h June and r e c e e d s by 1 s t 

week of O c t o b e r s p a n n i n g nea r l y 4 m-^nflis. Fh" m o n t h -

w i s e d i s t r i b u t i o n >-'f n o r n a i r a i n f a l l ( i n mm) w h i c h 

s p e a k s v o l u m e s about : i t ' ? v i r i a b i I i I v . 
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Table 4.12 Month-wise normal rainfall in Maheshwaram 

Watershed area (1988 - 1989) 

Month 

June 

July 

August 

Septembe r 

Oc tober 

Novembe r 

Decmeber 

Janua ry 

Februa ry 

March 

Apr 1J 

May 

Total 

No trma 1 r a i n f a l l i n mm 

] 0 9 

16 1 

1 35 

171 

7 3 

] 2 

6 

8 

1 2 

1 3 

2 6 

2 9 

7 7 5 mm 

Source : Joint Director rif A(] r i cij I t nro M^ihoswaram 

Watershed Project 

4.12.6 Cropping Pattern 

Due to low rainfall and sandy soils crops are 

grown in the kha r i C season. Jowar and rast:or are the 

two important crops of the area. lowar occupies 3"̂  per 

cent and castor 3 5 per cnet. . Jowar is inter-cropped 

with redgram in the ratio of 5 : 1. Local varieties of 

jowar, redgram and bajra arp thp pipuiar crops in the 

area. Jowar is rotated with castor and sometime ragi is 

rotated with castor. Hoiseqram is grown as late kharif 

crop. 
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4.12.7 Main Components of the Project 

1) Soil Conservation measures: rhe lise of 

resources particularly Eertiliners, improve'J siels and 

plant protection chemical'? will be more effective when 

the soil and moistur-e conditions --j r e fav;jnrable. 

Therefore soil conservation ha=; been given top priority 

in dryland farming technology. The sfjil conservation has 

mainly got tliree components {I) Engineering programmes 

(2) Agronomic practices ( n Me -h-inic-il structures. 

Under Engineering measures cont:our bunding is the most 

important one. It is estimated that m amount of Rs 600 

is required for contour bunding per acre. ]n addition 

to contour bunding, graded bunding is also suggested. 

Alternatively a vegetative barrier with khus grass 

plantation is also recommended. A'^ronomic practices 

include compar tmenta 1 bunding, cult ivati>in across the 

slope etc. Gully pluggim] through (•h'-''-k dams is a very 

important structural measure for soil "onservation . 

2) Improved Crop Management: The improved crjp 

management includes n :>t Trily the hit̂ li yield itKj (•r')p 

varieties but also the claan cultivation thrc^ugh inter-

culturing and weeding, proper nutri'^nt applir.-at ion and 

integrated pest managemnet. It is observed that the 

High yielding straiyh*: varieties i r'̂  preferred to 

Hybrids by the farmers. The crops should be selected 

according to Land capability - 1 assif i cat ion . 
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3) Reforestation and Silvipasture development 

in degraded forest areas: The existing forests ire 

observed to be devoid of forestj). Only shrubs ire 

found in this degraded forests. It is therefore 

necessary to take up afforestation programmes in the 

degraded forest lands. Suitable species which wrjuld 

provide fodder, fuel, fruit an. 3 tiinber should l:>e 

selected. In this degrade') forest lanrls it would be 

possible to raise past.ures =:ind grasses for grazing and 

n. 
fodder purposes. Stylo species, :ichorous species and 

other leguminous species are ideally suited to these 

areas. 

4) Farm F o r e s t r y : In ( i r y l a n i a r e i s t h e p e r 

c a p i t a a v a i l a b i l i t y of lan- i i s h i g l i o i ' t h a n in i r r i g a t e ! 

a r e a s . I t i s ad va n t age( ai s to grow n o t .m 1 y t h e a n n u a l 

c r o p s b u t a l s o t h e t r e e s p e - i e s u n d e r t h'= farm f o r t ^ s l r y . 

The t r e e c ; u l t i v a t i on h e l p " , [<> ! •• >i i :-•• t v l he i n ) i s t u r < ' , 

p r o v i d e s o r g a n i c m a t e r i a l in a i d i f ion to f i r"woo<l a n d 

t i m b e r e t c . The i m p o r t a n t t i e e :•,[)" v i'-"--, a r e neem and 

a c a c i a e t c . 

5) F o r a g e D e v e l o p m e n t : S i n c e l i v e s t o c k i s 

i m p o r t a n t componen t , of a g r i c u l t u r e , f o d d e r d e v e l o p m e n t 

a s s u m e s i m p o r t a n c e . h s m a l l p o r t i o n of t h e l a n d he 1 ci by 

t h e f a r m e r may be e a r m a r k e d f o r f o d d e r o u l t i v a t i o n . The 

i m p o r t a n t f o d d e r s p e c i e s a r e n a p i e r , d e e n a n a t h , 

e l e p h a n t a e t c . In a d d i t i o n t o t h i s f o d d e r c r r^ps f o d d e r 

t r e e s l i k e S u b a b u l m-ay a l s o t)" r i i s e d . 
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6) Social Forestry along Roads: One of the 

important programmes taken by watershed development 

project is social forestry -along roads. The important 

species used under this programines are tamarind, soapnut 

and euacalyptus etc. 

7) Plantation of fodder and multipurpose trees 

on bunds: In the farmers fi'̂ ltis ,t 1 1 nl'-nuj the bunds, 

the farmers are encouraged t'l plant multipurpose trees 

and also fodder trees. The mu 1 t i pu rpos'^ trees would 

serve the needs of farmers such as fuel, fodiier, fruits, 

timber etc. Fodder trees like Sul^abul, acacia may also 

be planted all along the bunis. 

8) Horticulture: line of the ;irylands are not 

really suitable for crop (:u 1 t i va t i on . "uudi lands can be 

profitably used for plantation <^f. h'-ir t i cu 1 t ura 1 trees. 

The horticultural plantis will have -apaciiy to witlistarul 

the variations in soil mt^isture cr^Mted by abbrant and 

erratic weatlier conditions. Over t h> yo,it:s the risk is 

very much minimised in horticultural crops. Further the 

returns from horticulture would b^ mucli higher when 

compared to the annual crops. Fruit species selected 

should have tolerance to salinity ='" ̂  alkalinity which 

are common features of drylands. I'he im[)ortant horticu­

ltural tree species are aaola, bear, gcLUVa.ch i koo , mant^o 

e tc . 
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4 - 1 3 TRANSFER OF TECHN0LCX5Y 

The C R T D A ' s D i v i s i o n of T r 3 r i s l : e r at T e c h n o l o g y 

i s a x t e n d i n g t.o i M a h e s h w a r u p P r ' o i e o t f h r o u q h f)pe r ^ (• i on-i 1 

R e s e a r c h , T r a i n i n g a n d " ommiin i c a h i on an;1 T.ab - t o - I , T nd 

Programmes. 

4 . 1 3 . 1 M a n d a t e 

1 . To d e v e l o p s u i t a b l e r n o i e l s i n t r a i n i n g , 

e x t e n s i o n i n i •< )mm\in i c a t i on fo r r j u i c k tJ i f f u ­

s i o n a n d a c j o p t i o n of d r y l a n d t e c h n o l o g y . 

2 . To d e v e l o p n e e d - b a s e i t r a i n i n g p r o g r a m m e s o n 

v a r i o u s a s p e c t s of d r y l a n d t e c h n o l o g y , 

k e e p i n g t t i e ' r l i e n t a l e i n / i e w . 

3 . T'o i m p a r t s k i l l s r i f e d e d t o o p t i m i s e y i e l d s 

i n d r y l a n d a r e a s by t r a i n i n g t r a i n e r s a n d 

p r a c t i s i n i f i r m e r : ; . 

4 . T o s t . u d y o t v ^ s ^ r a l n t - in >< m s f e r o f d r y l m d 

t e c h n o l o g y o i w i t •'M ' d i e d I)):', i s ind p r o v i d " a 

f e e d - b a c k t :> r e s - ^ ' r ':-h f^or r e s t r u i • t u r i ng i n d 

r e f i n i n g t h e r e s e a t h p r o j t rn'hie-. 

4 . 1 3 . 2 R e s p o n s i b i l i t i e s t o i m p l e m e n t t h e M a h e s h w a r a m 

W a t e r s h e d P r o g r a m m e 

1) D e p a r t m e n t af Agt i r u l t i i r o f i i s t o c a r ' r y o u t 

t h e s o i l i n d w T t e r c )n s e r \ / i t i o n w o r k s 

r e l a t e d t o c r o p p r o d u c t i o n -tnd ; o i ! s u r v ^ i y s . 
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2 ) T h e E o t r e s t d e p s • ' h n e n t h a s l:o l o o k a E t e r 

^ C f o r e s t:a t. i o n a n i r e f ) rR s t a h i on i n C o r e ^ s t 

a r e a s a n d w i l l i l s o I)G i n c h a r g e of f a r m 

C o r e s t c y an i l s ' ) o i a l f o r e s t r y in t h e p r o j e c t 

a r e a . 

3 ) P a s t u r e , f o r a g e l e v e l ) [ ) n e n l i n d s i l v i -

p a s t u r e p r o g r a m m e s aw put) l i e , i : o m m u n i t y a n d 

o n f a r m e r s ' f i e l c i s w i l 1 hav/';' t o hie l o o k e d 

a f t e r by A n i m a l d n s b a n d r y D e p a r t m e n t . 

4 ) R e s e a r c h a n d o n - f a r m t i a i l s t o b e t a k e n u p 

b y A n d h i r a P r a d e s h A g r i o n l t u r a l Lin i \;e r's i t y 

a n d GRIDA. 

5 ) C o o p e r a t i v e O e p a r t m e n t a n d : - i t h e r f i n a n c i n g 

a g e n c i e s w i l l ha v ? t ci a r r a n g e f o r I h e c r e t i i t 

r e q u i r e d by t h e t) ? n e f i c i H r i e s of t h e p r o j e c t 

a r e a . 

6 ) M o n i t o r i n g a n d '̂ 'v i I n ^ t i • xi of t h e progr . imm'M^ 

l i a s t o b e c i r r i e d o u t by Adn i n i-; t r 11 i-j r' 

S t a f f C o l l e g e of I n d i a , f l y d e r s b a d . 

7 ) T h e J o i n t D i r e c t o r o f A g r i c u l t u r e ( W S P ) , 

H y d e r a b a d w i l l h a v e t ) c o o r d i n a t e t h e a r ; t i - -

v i t i e s of t h e l i n e d e p i r t i m e n t s a n d a r r a n g e 

t o i m p l e m e n t t h e jir og raiiime . 
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4.14 LAND UTILtSATTON PARTICULARS OF MAHESWARAN 

WATERSHED AREA 

The particuL^i's of land utilisation are 

presented in Table 4.13. 

Table 4.13 Land utilization particulars of Maheswaram 
watershed area of Ranga Reddy District of 
Andhra Pradesh (1988-89). 

Par t i c u l a r s Arp a F'. C. 
( ha ) 

Forests 4 7 0 9 1 R . S9 

R e v e n u e l a n d 17 99 7 . 1 0 

Communi ty l a n d 204 8 R .0 8 

W e l l i r r i g a t i o n 112 6 4 . 4 5 

R a i n f e d i n c l u d i n g 1 4 ' 2 0 SB.11 
c u r r e n t f o l l o w s 

P e r m a n e n t f a l l o w l a n d •J4 4 2 . 1 S 

N o n - a g r i c u l t u r a l l a n d s 3!?') 1 . S2 

T o t a l a r e a u n d e r w a t e r s h e d 25 3 r i 1 0 0 . 0 0 

S o u r c e : J o i n t d i r e c t o r of Agri n i l t u r e Maheswaram 
W a t e r s l i e d G o v t , of A . P , 

The g e o g r a p h i c a l a r e a undai^ Mah > s liwa ram w a t e r 

s h e d i s 2 5 , 3 31 h e c t a r e s . The a r a a u n d e r r a i n f e r ! 

i n c l u d i n g c u r r e n t f a l l o w s c o n s t i t u t e s 5 8 . 1 1 p e r cent_ of 

t h e t o t a l a r e a . The a r e a un r i e r f o r e s t a c c o u n t e d f o r 

1 8 . 5 9 p e r c e n t of t o t a l a r e a . I'he s h a r e of w e l l i r r i g a ­

t i o n , r e v e n u e l a n d , coinmun i l. / l a n i and p e r m a n e n t f a l l o w s 

f o r m e d 4 . 4 5 p e r c e n t , 7 . 1 0 p e " c e n t , 8 . 0 8 p e r c e n t , 2 . 1 5 

p e r c e n t of t h e t o t a l ar:?a r-̂  s p e c t i ve 1 y . 
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4.15 ECONOMIC FEATURES OF SELECTED VILLAGES 

4.15.1 Adopted Villages 

I t i s s ee i i f r i i i t:'i'> r iti 1 ^ 1.14 t i n t <i I 1 I lie 

s e l e c t e d v i l l a g e s a r e s i t u= \ f . e ' i w i t h i n 19 t o U) kms 

' i i s t a n c e Erom Hyi lerahaci arid w?11 (^onn ^( - ted by r o a d s . Ml 

t h e v i l l a g e s a r e e l e c t r i f i e d . T h r e e v i l l a g e s a r e l i a v i n g 

e d u c a t i o n a l f a c i l i t i o f ? upi:o [ ) r i i n i r y ' i idiool l e v e l w h i l e 1 

o t h e r s w e r e h a v i n g f a c i l i t i e s u p t o h i g h s< : l i oo l . Except : 

Maheswa r a m , n o n e of (die v i l l a g e s i s l i a v i n g G o v e r n m e n t 

h o s p i t a l . None of t h e v i l l a g e s i:̂  h a v i n g a n y mark;?!: 

y a r d t o s e l l ag r i c u l t i i ra 1 p r o d u c t s . 

W i t h r e g a r d t o b a n k i n g f a M l i t i e s o n l y Mankhal 

an.i i l a h e s w a r a m v i l l a g e s are M^iying c.-nnme r e i a l b a n k s ^nd 

c o o p e r a t i v e b a n k s . Uni ier put) 1 i c i i •-. t-r i bu l i on s y s t e m a l l 

t h e v i l l a g e s a r e p r o v i d e i i w i t h i r i ' i-ui s h o p . 

The pa r t i cu 1 a t s ' m bi n 1 ul i 1 i ^ t I i r)ii m l •, > nr-

b a s i c f a c t s of Mali ,> s v i r :ini A i t e r s l v i Ar-} | ) r e s e n i ; ' M in 

T a b l e 4 . 1 4 a n d 4 . 1 5 . 

4 . 1 5 . 2 N o n - a d o p t e d V i l l a g e s 

The s o c i o - e c o n o m i c pa r 11 :u 1 :i r s of t:he n o n -

a d o p t e d v i l l a g e s a r e p r e s e n t e d in F a b l e 4 . 1 6 . I t i s 

o b s e r v e d from t h e Tab In t h a t a l l t!ie s e l e c t e d v i l l a g i ^ s 

a r e e l e c t r i f i e d and w e l l C ' )nn.?c led by r o j d s . ''i 1 1 t h e 

v i l l a g e s a r e h a v i n g e d u c a t i o n a l f a c i l i i : i e s from e l e m e n ­

t a r y s c h o o l t o p r i m a r y s c h o o l and ivnly t h e v i l l a g e 
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Table 4.14 I^rticulars of selecte(3 adopted v i l lages 

P a r t i c u l a r s 

D i s t a n c e fnom 
Hyderabad 

Area ( s q . k m ) 

P o s t o f f i c e 

E l e c t r i f i e d 
Yes o r Not 

M u c a t i o n a l 
I n s t i t u t i o n s 

C o n n e c t e d by 
Roads o r n o t 

G o v t . H o s p i t a l 

Marke t y a r d 

Communial bank 

C o - o p . bank 

Agr i .Godowns 

R a t i o n Shop 

P o p u l a t i o n 

ftore w e l l s 

Wate r t a n k 

Open w e l l s 

£5oils 

R a v i r y a l 

20 kms 

1 1 . 3 0 

1 

Yes 

High 
S c h o o l 

C o n n e c ­
t e d 

N i l l 

M i l l 

— 

— 

N i l l 

1 

5000 

10 

1 

N i l l 

Dubba 
Red 
B l a c k 

Mankhal 

21kms 

3 0 . 8 3 

1 

Yes 

High 
S c h o o l 

Ccxine ci­
t e d 

N i l l 

N i l l 

1 

1 

N i l l 

1 

4000 

6 

N i l l 

N i l l 

Dubba 
Sandy 
Red 

TurniTvadun Maheswaram 

2 7 kms 

23 .0 2 

1 

Ye," 

Midd le 
S C 1 K » 1 

C a i i i e c -
tef] 

Ni l \ 

N i l l 

N i l l 

Ni l 1 

Ni 1 1 

1 

24 /6 

• ^ 

Ni 1 1 

Ni 1 1 

Re l 
Sandy 

30knis 

2 1 . 1 7 

1 

Yes 

High 
Schoo l 

Cc^finec-
t e d 

1 

Nil 1 

1 

1 

1 

1 

ROOO 

2f) 

1 

bS 

Roi 
Sandy 

Manga Ipa 11: 

26kms 

2 2 . 8 6 

N i l 

Yes 

l ^ i m a r y 
S c h o o l 

Connec -
te i j 

N i l l 

N i l l 

N i l l 

N i l l 

N i l l 

1 

SO 00 

6 

N i l l 

Nil L 

Red s o i 1 
75% 
Black 25% 

i Bongu lu r 

1 9kms 

3 . 5 

Ni l 

Yes 

P r i m a r y 
Schcx^ 1 

C o n n e c ­
t e d 

N i l l 

N i l l 

N i l l 

N i l l 

N i l ] 

! 

2600 

4 

Ni 11 

Ni 1 1 

DublM 
Red 
Black 

Source: Village records. 
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Table 4.15 Some basic facts of Maheswaram watershed 
area of Ranga Reddy District of Andhra 
Pradesh (1988-89). 

Basic facts Particulars 

1. Average rainfall 770 mm 
Rainfall distribution BO % during June to September 
Soil type Medium to deep a Ifiso Is 

(loamy sands to sandy loams) 

Land shape 
(Topography) 
No.of sub-watersheds 
No.of villages 
Total population 
Landless famalies 
Farm families 
Average farm size: 
a) Scheduled castes 
b) Scheduled tribes 
c) Other castes 

^o 

tl 

23 
25 
3 
4 

1 
2 
4 

1 11 n. 

Nos 
Nos 
, 267 
,937 
, 200 

.35 

.16 1 

.02 ' 

, 
Uo s 
N o s 
No 

ha 
l̂a 

lu-i 

s 

Source: Joint Director ĉf Agt i en 1 t ure Maheswaram 
Watershed Govt, of A.!'. 
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Table 4.16 Particulars of selected non-adopted villages 

P a r t i c u l a r s 

D i s t a n c e from 

E^yderabad 

Area (sq.km) 

Pos t o f f i c e 

R l e c t r i f ieri 
Yes o r Not 

{Educational 
I n s t i t u t i o n s 

Connected by 
Roads o r no t 

G o v t . H o s p i t a l 

Market yard 

Commercial bank 

Co-op . bank 

Agri.Godowns 

Rat ion Shop 

P o p u l a t i o n 

Bore w e l l s 

Water tank 

Open w e l l s 

Land s o i l s 

Kurmalguda 

15 kms 

3 . 6 9 

N i l l 

Yes 

Element 
School 

Connect 

N i l l 

N i l l 

N i l l 

N i l l 

N i l l 

Yes 

1 ,500 

4 

N i l l 

N i l l 

P e d d a g o l l a p a l l i Ch: 

.ar^-

:©1 

Red Black 
A l k o l i 
Sandy 

Cnjbba 

22 kms 

4 .01 

N i l l 

VV>5, 

I ' r imary 
Srhf>Tl 

CtTinecte<l 

N i l l 

tl! 1 1 

NLI f 

N i l l 

N i l l 

fen 

1 ,124 

3 

N i l l 

N i l ] 

Red Black 
A l k o l i Dubba 
Sandy 

L n e g o l a p a l l i 

21 kms 

s . io 

Yes 

Yns 

P r i i r n r y 
'yChry") 1 

C o n n e c t e d 

N i l l 

N i l l 

N i l l 

N i l l 

N i l l 

Yes 

1,186 

2 

N i l l 

N i l l 

Red Black 
A l k o l i Dubba 
Sandy 

Lemor 

34kms 

3.4 

N i l l 

Yn '-

Fligh 
'if t r y ) 1 

C o n n e c t e d 

Ni 11 

Ni 11 

N i l l 

N i l l 

N i l l 

Yes 

S ,000 

12 

1 

Ni] 1 

Dul:ite Red 
Black 

Source: Village reaords, 
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Lemoor i s h a v i n g h i g h s c n o o L f a (-i I i t 1'̂  s . None of Uie 

s e l e c t e d n o n - a d o p t e d v i l l a g e s i s h a v i n g Governmi in l 

H o s p i t a l s , m a r k e t y a r d s o r b a n k i n g f a c i l i ' i i e s in thf? 

v i l l a g e . 

I n t h e b a c k g i ' o u n d of t h e Aig r o - e conoin i c F e a t u r e s 

of t h e s t u d y a r e a , a s 1^ sf::r i'ootl abi:ive , hhi? r e s u l t s a n d 

d i s c u s s i o n a r e p r e s e n t e d in t h e t ; h a p t e r t h a t f o l l o w s . 

WAGE RATES 

The wage r a t e s Cor d i f f e r e n t ) [ ) e r a t i o n ! ; a r e 

p r e s e n t e d in T a b l e 4 . 1 7 . 

Tab le4 , ' l7 Wages p a i d f o r i i f f e r e n f o [ ) e r a f i ( v i 3 ( R s / d a y ) 

Adop t o r s N o n - a d o p t o r s 

S i . O p e r a t i o n s 
No . M F M V 

1 P l o u g h i n g IS 0 IS 0 

2 S o w i n g IS 8 IS tt 

3 . W e e d i n g 0 H 0 0 

4 . B l a d e h a r r o w i n g IS 0 IS 0 

5 . H a r v e s t i n g 15 8 18 8 

6 . T h r e s h i n g 15 8 15 8 

B - N o n - £ a riiis 

1 . Wood c u t t i n g 18 n l a 0 

2. W e l l d i g g i n g IB 10 18 K) 

3 . B u n d i n g 15 8 15 8 

4 . Road r e p a i r s fl t c . I ? 1 '' 1 > I . 
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F o r m a l e s in a(^) [ ) t :^rs uv 1 n ^n-» = 1 )i)l-e r / i l l a g e s 

t h e wage t r a t e p e r d a y was Rs . 1 S f o r -i l l t:he Tarm o p e r a ­

t i o n s , r i g h t Crom p l o u g h i n g [y < h a r v e s t i n g anc3 t h r e s l i i n g . 

The wage r a t e f o r f e m a l e l a b o u r was Rs . B p e r d a y . T h u s 

a c l e a r d e s c r im i n a t ioti i s -hown a g a i n s t t h e f e m a l e 

l a b o u r e r . F o r n o n - f a r m .Mper"a t ions t h e wage r a t e f o r 

wood c u t t i n g a n d w e l l d i g g i n g •.-/is Rs . I'] p>r i a / for m a l e 

l a b o u r e r and R s . l O f o r f e m a l e l a b o u r , t h e wage r a t e f o r 

r o a d r e p a i r s was F^3.12 p e r day e i t h e r f :)r m a l e o r f e m a l e 

l a b o u r . 
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CHAPTER V 

RESULTS AND DISCUSSION 

The data collected from secondary and primary 

sources were computerised, processed, analysed, and 

interpreted which are presented in thi;^ chapter. The 

findings and results are also discu.^sed in detail in 

this chapter under the followinq qub-hoTd:^. 

5.1 Technologies developed by the different 

insti tutions 

5.2 Basic characteristics of selected house holds 

5.3 Structure of costs and returns 

5.4 Resource productivity, returns to scale and 

resource use efficiency 

5.5 Adoption of Technologies 

5.6 Income and expenditure pattern Gini 

Concentration Ratio Lorenz Curve 

5.1 DRYLAND FARMING TECFINOLOGY DEVELOPED BY 

DIFFERENT INSTITUTIONS 

Farmers in the dryland regions has been pract-i-

sing dryland agriculture generation after generation 

since times immemorial. However, the improved dryland 

technologies have been davelofed as a result of serious 

efforts made by scienti=;ts in the early thirties and 

subsequently in seventies in India. The research results 

from these research station=; formed the h>asis for ttie 

10 7 
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improved dryland technology. Greater omphasis war? laid 

on the soil and moisture conservation practices. The 

dryland agriculture research! receivi^d an impetus with 

the establishment of All India Coordinated Research 

Project in 1970 with headquarters at Hyderabad (now 

known as CRIDA). Twenty three Dryland Research Centres 

are currently functioning under the guidance of 

AICRIPDA. Further, different: Agricultural Universities 

in the country are also conduct incj researches on dryland 

agriculture. The technologies for rhf development of 

dryland farming are develofied an̂ i perfected by ttie 

institutions after verifyino the results in research 

farms and farmers' fields. The dryland technologies 

eminated from the different institutions are grouped 

under the following heads: 

1. Land and water conservation. 

2. Crops and croppino systom.-,. 

3. Fertilizer use in riryiand agriculture. 

4. Plant protection ne i su r f :? . 

5. Tnter-cul t i va t: ion and wfM.Mling. 

6. Agricultural implements. 

5 .1 .1 Land and water c o n s e r v a t i o n 

L a n d a n d w a t e r c o n s e r v a t i o n i s t h e c r u c i a l 

f a c t o r i n d r y l a n d a g r i c u l t u r e . T h e c o n s e r v a t: i o n 

m e a s u r e s c a n b e c l a s s i f i e d i n t o t t i r e o t y p f ^ s v i z . , ( 1 ) 

m e c h a n i c a l o r e n g i n e e r i n g c o n î ; t r u c t i on s u ( - h a s cnn^niir 

b u n d s ( 2 ) v e g e t a t i v e b a r r i p r s w i t h k t i u s o r i s r ; o l a n t a i i o n 

a n d ( 3 ) £ri s i t u w a t e r h a r v e s t i n g t e c h n i q u e ' ^ . 
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5.1.1.1 Contour bunding: [l is ostim-Tfpd that 2 to 1 

tonnes of top soil is eroded annual ly from one fiectare 

of the cropped land, F-'Ixpe r itnents conducted in different 

Research Stations revealed that contour bunding from 9 

to 12 Sq ft are prr)ved to be highly effective in 

arresting the run off and soil erosion. The research 

stations have suggested the contour bunding a re/in 

cultivation the dryland areas and indicated that the 

size of the bund should be based on the slope of the 

land. Thus, graded bunding etc., are suggested. rt is 

estimated that ttie const rut-1 i en '"f bunds wou 1 rl cost-

almost Rs 6 00 to Rs son per acce. 

5.1.1.2 Rhus grass plantation: Since construction of 

contour bunds is costlier and time consuming, t^esearch 

work has been initiated on alternative measures. Rhus 

grass plantation is one sucii alternative measures. When 

khus grass is planted along the contours it acts as an 

effecive barrier in checking soil erosion and run-off. 

The total expend itijre on this won I fl t)o just arounrj Us 

100/ha. Many farmers opined that this is less costly and 

effective by it establishes and services during summer 

period. 

5.1.1.3 lt\ situ water harvesting techniques 

A) Deep ploughing: The experiments conducted 

in Anantapur Dryland Research Station indicated that by 

deep ploughing once in three years had helped in conser­

ving the moisture anrl ttierf' by inr^roasing the yields. 
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B) Dead Furrow: A furrow i~ opone^^ in cropper^ 

land at a distance of 2 meters across the slope within 

15 to 20 days after sowing. This is c-rTlled dead furrow. 

The furrow is opened with big wooden plough. The experi­

ments on adoption of furrow method at Anantapur Dryland 

Research Station revealed increase of yields by 58 per 

cent in sunflower and 62 per cent in biajra. An invest­

ment of Rs 10 on this operation yielded an additional 

income of Rs 200 (Chowdi-y 1981). 

C) Compartment.a 1 Bunding: Small bunds wifh 15 

metre length and 10 meter wilfh arr> formnd with a bunri 

former in the cropped land. Tliis practice yielded ?0 

per cent additional yield at: the Anantapur Research 

Station (Annual Reports of ARS, Anantapur of various 

yea rs) . 

D) Ridge and Furrow System: This system is 

developed by ICRISAT. Ridges and furrows reduce the 

run-off and allow sufficient time lot th^ water to soak 

into the profile- The field must be tlirown into ridges 

and furrows across the slop^ tiefore r-.owinci. Fvaoh ridqo 

acts as obstruction to the flow of rain water which can 

stand in the furrow, thereby allowin'j more water l.n 

infiltrate into the soil profile. !he results of the 

demonstrations laid on castor crop m Maheswaram Water­

shed indicated that atleast one quintal per hectare of 

yield could be additionally ar-hievod (Annual Report of 

Maheswaram Watershed Prl lect , 1 ̂  B'4) . 
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5.1.2 Crops and Cropping Systems - Varieties etc. 

Efforts made by scientists in improving the 

varieties and breeding better varieties in some of the 

dryland crops have been successful. The yields obtained 

crop-wise at the CRTt'A [Research Farm in Ranga Reddy 

district are presented in Table 5.1. 

Table 5.1. Crops and varieties with their particulars 

Varietis/ Yield Days to SO % Duration 
Crops Hybrids potential flownriru) from seed 

(q/ha) seed(days) 

Sorghum 

Pearl 
millet 

Castor 

C-SH-6, 
C-SH-5 

B J -1 0 4 

Aruna , 
Guja rat 
Hybrid 
R-63 

(Bhagya) 

Pigeonpea Hy-2 
H Y - 4 

Setaria ISe-71 

Ragi PR-202 

Horsegram Local 

in 

1=̂  

1 7 

1 ? 

16 

4 0 

U) 

SO 
60 

IS 

6 0 
6 0 

5S 

qo 

7 5 

!n 

90 
105 

85 

1 5 0 
150 

145 

1 5 0 
150 

7 5 

120 

/5 

Source : CRIDA Annual Report, 1990 

All the yields of improve'l varieties are far 

better when compared with local varieties. The high 

potential of yields opened nfw vist is in these rro[)n. 

Though the pof^ntial yi^lrlc- r,<-,o,pr- » , [.,-. ..-.fy hiqh, -* ' ! ! 
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t h e y a r e n o t u n r e a l i s t i c . If a l l p a c k a g e of p r a c r t i c e s 

a r e a d o p t e d , t h e n t h e r e i s n;) r e a s o n why t h e f a n n e r s 

c a n n o t a c h i e v e t h e s e y i e l d s . E x p e r i m e n t s c o n d u c t e d in 

v a r i o u s l o c a t i o n s o v e r a p e r i o d of t i m e h a v e c l e a r l y 

b r o u g h t o u t t h e f a c t t h a t t h e g a p b e t w e e n t h e s e p o t e n ­

t i a l y i e l d s a n d a c t u a l y i e l c ^ s o b t a i n e d by f a r m e r s i s 

g e t t i n g r e d u c e d . T h i s a l s o b r o u g h t n u t t h e i m p o r t a n c e 

of c o n c e n t r a t i n g o u r r e s e a r c h on c r o p p i n g a n d f a r m i n g 

s y s t e r n s . 

I t i s s e e n from t h e T a b l e tha t , y i e l d of s o r g h u m 

CSH-6 a n d CSH-5 i s 50 cjt and IS }t p̂ M" h e r f a r e r e s p e c t i ­

v e l y when c o m p a r e d wit.h a v e r a g e y i e l d of 10 g t p e r 

h e c t a r e . The y i e l d of t h e UYV was 4 t o 4 1/2 t i m e s 

h i g h e r . The p o t e n t laJ. of p g a r l m i l l e t BH-104 i s 25 g t 

p e r h e c t a r e . In c a s t o r 3 v a r i e t i e s a r e recommenfied f',)r 

t h i s w a t e r s h e d . Hy-2 and i l y - 1 p i g e ^ r i p e a v a r i e t i e s g a v e 

an y i e l d of 1? q p e r IxM-t a t o . 

F o r m a k i n g t:he b e s t u'̂ .n rj f i v i i l,-ii:)lf r e snu r ce f. , 

r e s e a r c h on i n t e r c r o p p i n g and s e q u e n c e c r o p p i n g h a s 

b e e n i n p r o g r e s s s i n c e l o n g . The [ p a r i t y a n d r:>ften 

s u p e r i o r i t y of i n t e r c r o p p i n g over s o l e c r o p p i n g i n 

t e r m s o f i n s u r a n c e from r i s k , bett<:^r r e s o u r c e - u s e and 

h i g h e r r e t u r n s h a s b e e n h i g h l i g h t e d by many w o r k e r s . 

The s c o p e o f r a i s i n g s u c c e s s f u l s e g u e n c e c r o p p i n g i s 

s u b j e c t t o s o i l s t o r a g e and t h e r a i n f a l l r e c e i v e d d u r i n c j 

t h e p o s t - m o n s o o n p e r i o d . Rxpf̂  r i enc-^ h a s shown t h a t e v n n 
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in low rainfall situations (areas receiving almost 400mm 

average annual rainfall) inter cropping can be taken 

w i th advantage, 

5.1.2.1 System of Planting: Demons tat ions were conduc­

ted on farmers fields for jowar crop with wider row 

spacing of 45 cm and narrow row spacing 30 cm. In narrow 

spacing fertilizer was applied. The net returns were 

increased from Rs 81 to Rs 1188 per hectare with a cost 

benefit ratio of 1 : 2.4 1 (Chowdry, 1 ci 81 ) . 

5,1-2.2 Inter-cropping Systems: 

The proven results from Dryland Research 

Stations were tested in farmers' fields at various 

locations in the country indicates that even the yield 

of base crop in inter-croppinq system was higher at some 

centres compared to the yield in the sole crop. 

It may be duo to the f-Tr-h that, leguminous c-rof)3 

are cultivated along with non-1eguminous crops. This 

helps in nitorgen fixation by l-^guminous crops which was 

utilised effectively by non-leguminous crops. The yield 

of sorghum (base crop) with redgram (inter-crop) 

increased by about 100 per cent at Hyderabad Centre. 

The inter-cropping system provides higher returns 

compared to sole crop system. In Hyderabad region many 

demonstrations were conducted np farmers fields. The 

inter cropping systems covering Bajra + Redgram yielded 

the o'^t returns amount inn t <i Rr loiq rc-'t- horhTr'^ •; i t ti 



I l l 

cost benefit ratio of 1 : 2.48. lowar f Redgram inter 

cropping systems gave net retut^ns of Rs 24R per hectare 

under improved conditions as against Rs 114 under tradi­

tional practices. 

5-1.3 Nutrient Management in Dryland Agriculture 

Nutrient supply in inadequate amount is a key 

factor in any crop production programme. Supplementing 

plant nutrients, particularly N and P through chemical 

fertilizer has been found to contribute about 4 0 per 

cent increase in productivity f̂ dryland crops (toward=^ 

a sustainable dryland aaricultjral practices -R.P.Singii, 

S.K. Das, U.M. Bhaskara Ran an'i M. Na ray ana Reddy , 

CRIDA, 1990 p.28). The All India Coordinated Research 

Project for Dryland Agriculture has been conducting 

experiments on integrated nutrient management since 198? 

at different locations. Plant ruitrinni'-, are nuppliffi 

through inorganic, organic and through conjective use of 

organic and inorganic sources. In ill tlie cases inte­

grated nutrient management has resulted in higher 

yields. 

5.1.3.1 Placement of Fertiliser: The placement of 

fertiliser for all the crops at 2" aside and 2" below 

the seed was found to be very useful in increasing the 

yield by 8-10 per cent through incr^^ase in fertiliser 

use ef f ic iency. 
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5.1.4 Plant Protection Measures 

Various experiments ccnducted on the contro] of 

pests and disease convincingly proved that plant protec­

tion measures, taken iti time, increased the yields of 

dryland crops by 30-40 per cent. Dusting was observed 

to be more suitable for dryland crops. 

5.1.5 Inter-cultivation and Weeding 

From the experiment P laid nit at Hayatnagar 

Farm on castor crop, it i ̂^ rr-ported that ?.R0 gninfalT 

per hectare of yield was additionally obtained due to 

inter-culture and weeding (Annual Report of 1988, CRTDA, 

Hyderabad). 

5.1.6 Implements 

It is due to the efforts of the Agricultural 

Engineers, certain dryland implements are evolved. One 

of them is ferti 1 iser-cum -seed drill, which was 

developed by Dr, C Sri ram ( 1 9 >17 ) , ('Rrr')A lias many advan­

tages i.e., particularly it facilitate.'^, the sowing of 

seed and placing of fertilizer simultaneously. This 

would not only help in 1 about saving but in increasing 

the fertiliser use efficiency. 

The study of the tec-hno 1 og i es developed by the 

different institutions iirovided insights into ttie 

adoption of technologies by different categories of 

farmers, who.se basic; e:ha ra c t er i s t i cs ar^ discussci in 

the ensuing paragraphs. 

http://who.se
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Table 5.2 Family s t r e n g t h and i t s composit ion r^er house hold 

P a r t i c u l a r s 

A d u l t s 

Male 

Female 

T o t a l 

C h i l d r e n 

Male 

Female 

T o t a l 

T o t a l f a m i l y 
membe r s 

C o n v e r t e d a d u l t s 
e q u i v a l e n t s 

T o t a l number 
oE w o r k e r s 

, 

Smal l 

1-85 

1.22 

3 .07 

0 . 9 9 

1.00 

1.99 

5 .06 

3 .82 

2 . 6 0 

A d o p t o r s 

Medium 

1.52 

1.22 

2 .74 

1.32 

1.10 

2 .42 

5 .16 

3 . 7 1 

2 .48 

L^rge 

2 .14 

1.91 

4 . 0 5 

0 . 9 5 

0 . 5 5 

] . 5 0 

5 .55 

4 . 1 9 

3 .09 

( > / e r a l l 

1,82 

1.35 

3 .17 

1 .07 

0 .94 

2 .01 

^ . ] 8 

•:.P6 

7.6fi 

S m a l l 

2 . 0 0 

1.45 

) . 45 

0 . 5 0 

0 . 3 9 

0 . 8 9 

4 .34 

3 .61 

2 .77 

Non-Ado{)t:ors 

Med i um 

1.97 

1.16 

3 .13 

0 . 8 9 

0 . 6 3 

1 .52 

4 . 6 5 

3 .66 

?.0R 

Large 

2 .17 

l.'-^O 

3 .67 

0 . 8 3 

0 .17 

1.00 

4 . 6 7 

3 .87 

? .00 

O v e r a l l 

2 . 0 2 

1.36 

3 .38 

0 . 6 8 

0 .4 3 

0 . 0 0 

4 . 4 9 

3 .66 

2 .17 

5 .1 ,7 Family s trength cind ccxnposition 

The p a r t i c u l a r s on the family Cf)mpo^itic)n pec liouse t-^ld a r e 

p r e s e n t e d in Table 5-2 . Tlie average s i z e of family for the sample as a 

wliole was 5.18 and 4.49 in a d o p t e r s and non-adop te r s f a m i l i e s 

r e s p e c t i v e l y . In terms of adu l t e q u i v a l e n t i t was 3.86 and 3.60 for 

a d o p t e r s and non-adop te r s r e s p e c t i v e l y . The average number of workers per 

house hold was 2.66 and 2.17 for adop te r s and non-adop te r s r e s o e c t i v e I y . 
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5.2 BASIC CHARACTERISTICS OF THE SELECTED HOUSE­

HOLDS 

The economic strength of the farmer is largely 

determined by certain important characteristics such as 

size of holding, percentage of iriiqated area to the 

total cultivated area, cropping intensity etc. These 

characteristics affect the Tcoriomif behaviour r) f the 

farmers and reflects i r- the tv-Tt">ntinl for the dev^lnp-

ment. An attempt is mado i-o study thn impr)rtant charar--

teristics of the household .-/hich includes the asset 

composit ion. 

5.2.1 Farm Assets 

As indicated in the methodology chapter, the 

farm assets consist of land, livestock and implements 

and machinery. No machinery wc^rth the name has been 

owned by any of the selecteri farmorn oxcej)!: electric 

motors. 

5.2.2. Farm Implements: It was observcl from 

Table 5.3 that the farmers in tlse catnt^ory of adopters 

by and large did not possess any improved implements. 

The only farm machinery owned by farmers was electric 

motors. It was observed that only one farmer had an 

iron plough and none of the farmers had seed dri 1 1 , 

sprayers and dusters. 
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T a b l e 5 . 3 . Farm i m p l e m e n t s (nLrnber) a n i v a l u e i n r u p e e s / ( h o u s e hcild) 

A d o p t e r s 

Smal l Medium l a r g e O v e r a l l 
S I . P a r t i c u l a r s 

Mumber Va lue Number Value Number Va lue Numter Value 
(Rs) (Rs) (Rs) (Rs) 

1 P l o u g h (Wodden) 0 . 6 9 72 0 . 9 123 1.B6 196 0 . 9 6 108 

2 P l o u g h ( I r o n ) 0 . 0 2 1 0 0 0 0 0 .01 0 . 0 1 

3 Gun taka 0 . 5 5 49 0 . 5 5 5^ 1.27 116 0 . 6 8 64 

4 Gor ru 0 .24 18 0 . 1 9 1 fi 0 .14 9 0 .21 15 

5 Dan te 0 . 5 1 )4 0.'=5 f̂' l . '^2 100 0 . 6 ^ 47 

6 Jambu 0 .34 30 0 . 2 6 34 0.R6 83 0 . 4 2 41 

7 S i c k l e 3 .82 40 4 . .''ft 4 / 5 .01 56 4 .31 44 

•̂  8 Kurpi 3 . 8 1 19 3.94 20 5 .77 30 4 . 2 21 

9 Crowbar 0 . 9 6 36 O.cr? 6R 1.54 105 1.07 57 

10 Spade 1,06 47 1.16 4R 1.73 f,R 1.2I 50 

11 Axe 1.06 W 1., i'^ 4R 1.54 6 3 I . IR 45 

12 B u l l o c k c a r t 0 . 1 2 254 0..'f, 'U)h 0 . 2 7 545 0 .16 321 

13 E l e c t r i c m o t o r 0 . 1 5 7'^" 0.; '< ] V) >. 0 . 7 3 43^6 0 .28 1578 

14 Seed d r i l l - _. __ 

15 Otf-er _ - . 

T o t a l 1437 209q 5707 2392 
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The i m p o r t a n t i m p l e m e n t s p o B s e s s e d by t h e 

f a r m e r s w e r e wooden p l o u g h , g n n t a k i , q o r r u , r i h a n t i , 

j a m b o , b u l l o c k c a r t and t h e s i m p l e t o o l s l i k e s i c k l e , 

k u r p i , c r o w b a r , s p a d e and a x e . The t o t a l v a l u e of 

i m p l e m e n t s w o r k e d o u t t o Rs 2 , 3 9 2 p e r h o u s e h o l d i n 

o v e r a l l s i t u a t i o n . The v a l u e of i m p l e m e n t s was Rs 1 , 4 3 7 , 

Rs 2 , 0 9 9 a n d Rs 5 , 7 0 7 in t h e c a s e of s m a l l , medium and 

l a r g e f a r m s r e s p e c t i v l e y of a d o p t e r s . E l e c t r i c m o t o r 

was t h e o n l y c o s t l y i t e m in th-^ i m p l e m e n t s . 

In t h e c a s e of n o n - a d o p t e r s Uie v a l u e of i m p l e ­

m e n t s p o s s e s s e d by h o u s e h o l d s was Rs 1 , S 9 3 , Rs 4 , 0 2 4 and 

Rs 6 , 5 1 6 i n c a s e of s m a l l , medium and l a r g e f a r m e r s , 

r e s p e c t i v l e y and in t h e o v e r a l l s i ^ m t i o n t h e same was 

Rs 3 , 1 0 2 ( T a b l e 5 . 4 ) . Most of t h e i m p l e m e n t s p o s s e s s e d 

by t h e f a r m e r s w e r e of o n l y t r a d i t i o n a l i m p l e m e n t s . The 

s h a r e of i m p l e m e n t s i n t h e v a l u e of t h e t o t a l a s s e t 

c o m p o s i t i o n a p p e a r s t o be v e r y l o w . 

5 . 2 . 3 Value of A s s e t s 

The a n a l y s i s ( T a b l e S . 5 i i n r i i c a t e d t h a t f o r t h e 

s a m p l e a s a w h o l e t h e p e r farm a s s e t s v a l u e i n c l u d i n g 

l a n d was r e l a t i v e l y h i g h e r on n o n - a d o p t e r farm 

h o u s e h o l d s a s c o m p a r e d t o t l iaf of a d o p t e r farm h o u s e ­

h o l d s . The same was a l s o t r u e w i t h r e s p e c t t o d i f f e r e n t 

f a rm s i z e g r o u p s . On an a v e r a g e t.tie v a l u e of farm 

a s s e t s i n c l u d i n g l a n d p e r h e c t a r e r a n g e d from Rs ? 5 , R 1 1 

h o R S 1 9 , "̂  ^ 1 W i f- h T n '1V •' "̂  ,T 1 1 -1 '; '-• r -> - • > f V • ") 0 ', f, '1 r . , , 
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Table 5 . l^ Fac^ implements (numt)et ) arvi v a l u e in t upfY;s/( IVMJSO l io ld) 

Non Ac3oi)hers 

Smal l Medium l a r g e ^X^erall 

S I . 

1 

2 

3 

4 

'"i 

6 

7 

8 

9 

10 

11 

12 

13 

P a r t i c u l a r s 

P l o u g h 

P l o u g h 

G u n t a k a 

G o r r u 

D a n t e 

J a m b u 

S i c k l e 

K u r p i 

C r o w b a r 

S p a d e 

Axe 

B u l l o c k 

E l e c t r i i 

( W o d d e n ) 

( I r o n ) 

c a r t 

::: m o t o r 

Number 

0 . 9 5 

0 . 0 2 

0 . 9 7 

0 . 0 2 

0 . 6 7 

0 . 5 2 

2 . 7 0 

3 . 4 4 

0 . 7 2 

0 . 8 0 

0 . 8 9 

0 . 0 0 

0 . 3 6 

Va 1 u e 
( R s ) 

7 8 

4 

57 

1 

^? 

28 

24 

14 

41 

71 

10 

n 

177 7 

Numl^e r 

1 . 1 0 

0 . 0 0 

] . n 

0 . 0 0 

0 . 9 ? 

0 . 9 ? 

3 . 7 9 

2 . 2 4 

0 . 9 7 

1 . 0 5 

0 . 3 5 

0 . Ih 

0 . 9 5 

V a i n ? 

( R s ) 

9T 

0 

f̂ t̂  

0 

17 

IP 

^1 

15 

5 5 

14 

10 

•too 

I V ' T 

Numl)er 

2 . 7 2 

0 . 0 0 

1 .B9 

0 . 0 0 

1 .67 

1 .OR 

6 . 0 6 

5 . 7 2 

1 . 4 4 

1 . 3 9 

1 . 6 7 

0 . 4 4 

1.11 

V a l u e 
( R s ) 

188 

0 

1 1 2 

0 

8 ! 

55 

49 

2 1 

7,3 

47 

14 

9 5 0 

491 / 

Nunil X? r 

1 . 1 9 

0 . 0 1 

1.1 6 

0 . 0 1 

0 . 9 0 

1). 7 1 

1 .S5 

3 . 4 0 

0 . 9 1 

0 - 9 6 

1 .01 

0 . 1 7 

0.1,'^, 

V a l u e 
( R s ) 

'3 9 

2 

67 

1 

4 1 

18 

11 

16 

51 

12 

1 ] 

2 38 

74 7 1 

14 Seed d r i l l - -

15 Ot l i e r _ - _ _ - _ . . 

T o t a l 1593 4074 6516 3102 
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t h e s a m p l e a s a w h o l e i n t J ie c a s e of a d o p t : e r . s . Ttie s a m e 

r a n g e d f r o m Rs 3 5 , 3 5 2 t o Rs 3 9 , 7 4 ^ w i t h a n o v e r a l l 

a v e r a g e o f Rs 3 8 , 0 3 9 f o r t h e s a m p l e , a s a w h o l e . T h e 

v a l u e o f t o t a l f a r m a s s e t s h a s n o t i n d i c a t e d a n y r e l a ­

t i o n s h i p w i t h f a r m s i z e . 

An a t t e m p t h a s a l s c ! l ) e e n m a d e t o e x a m i n e t h e 

v a l u e of n o n l a n d a s s e t s p e r h e c t a r e . I t i s o b s e r v e d 

f r o m T a b l e 5 . 5 t h a t t h e va 1 \ie o f n o n - l a n d a s s e t s p e r 

h e c t a r e v a r i e d f r o m R s . l . g i " ? r,n m e d i u m f a r m s t o R s . 4 , 3 6 ? 

o n s m a l l f a r m s w i t h an o v e r a l l a v f r u j o of \lr,.2,l'\7 l o r 

t h e s a m p l e a s a w h o l e f o r a d o p t e r s . T h e s a m e i n t h e 

c a s e o f n o n - a d o p t e r s i t r a n g e d f r o m R s . 2 , 0 0 4 t o R s . 5 , 6 2 4 

i n n o n - a d o p t e r s w i t h a n o v e r a l l a v e r a g e o f R s . 3 . 4 3 9 

p e r h e c t a r e f o r t h e w h o l e s a m p l e . I t i s s e e n t h a t t h e 

v a l u e o f n o n l a n d a s s e t s i n d i c a t e d a n i n v e r s e r e l a t i o n ­

s h i p w i t h f a r m s i z e i n n o n - a d o p t e r s . T h o u g h s u c h 

r e l a t i o n s h i p h a s n o t t ) e e n e x h i b i t f ^ d by a r l o p t e r n s t i l l 

t h i s v a l u e w a s h i g h e r on s m a l l f a r m s . T h i s c l e a r l y 

b r o u g h t o u t a n i n t e r e s t i n t i o t ) q e r v a t i o n v i z . , t h a t on 

b o t h a d o p t e r s a s w e l l a s n o n - a d o p t e r s , s m a l l f a r m s a r e 

c a p i t a l i n t e n s i v e . T t r i s m i g h ^ tie dijo t o t h e p r o b l e m <)f 

i n d i v i s i b i l i t i e s o f f a r m a s s e t s l i k e l i v e s t o c k a n d 

i m p l e m e n t s . 

T h e d e t a i l s o f l i v e s t o c k a n d i t s v a l u e i s 

p r e s e n t e d i n T a b l e 5 . 6 . In a q r i c u l t u r e l i v e s t o c k p l a y s 

a n i m p o r t a n t r o l e by p r o v i d i n g d r a f t p o w e r f o r f a r m i n g 

o p e r a t i o n s a n d s o m e a d d i ^ i f i n i l i n ^ '̂M. ilit l i n o ' l t h r ' - m i h 
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Table 5.6 Value of Live stock (per her;tare) 

Adopters 

SI Part icula rs 
Sma 11 

Value 
(Rs) 

Med ium 

Va lue 
(Rs) 

Large 

Va Lue 
(Rs) 

Overall 

Value 
(Rs) 

1 Bullocks 

2 Milch animals 

3 Young stocK. 

4 Sheeps & Goats 

5 Others 

1348 .50 
(43.2) 

15 9 0.38 
(51.4) 

17 0.8] 
(5.4) 

550.79 
(46.5) 

517.04 
(4 3.7) 

115.12 
( 9.R) 

542 
( 39 

69 
2) 

561.56 
(40.4) 

2 8 3.60 
(20.5) 

752.66 
(42.5) 

813 
/ 45 

36 
9) 

204.55 
(11.6) 

Total 310 9.69 
100) 

118 2.95 
(100) 

1387 
100) 

8 5 1770 
] 00) 

57 

Non Adopters 

1 Bullocks 

2 Milch animals 

3 Young s t o c k 

4 S h e e p & G o a t s 

5 O t h e r s 

2 3 3 7 ., 6 5 
( 5 2 . 9 ) 

15 4 1 . 4 0 
( 3 4 . 9 ) 

•S 3 5 . 0 8 
< 1 2 . 2 ) 

12 4 3 . 4 2 
( 5 4 . 5 ) 

8 1 R . 7 6 
( 3 5 . R ) 

2 1 R . 3 2 
( 9 . 7 ) 

6 2 1 . 9 3 
( 5 0 . 8 ) 

4 4 3 
( 3 6 

15 8 . 8 0 
( 1 2 . 9 ) 

12 3 9 . 4 0 
( 5 2 . 9 ) 

R 3 1 . 9 4 
( 1 5 . 5 ) 

2 7 0 . 1 6 
( 1 1 . 6 ) 

T o t a l 4 4 14 
1 0 0 ) 

3 4 2 2 8 ] , 0 0 
1 0 0 ) 

12 2 4 . 5 1 
1 0 0 ) 

2 34 1 . 5 0 
( 10 0 ) 

N o t e T h e f i g u r e s i n P a r e n t h e s e s i r u i i c a t e s p e r c e n t a q e t o t o t a l va 
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m i l c h a n i m a l s . I t i s o b s e r v e d from t h e T a b l e 5 . 6 t h a t 

t h e t o t a l v a l u e of l i v e s t o c k was Rs 1 , 7 7 0 . 5 7 on an 

a v e r a g e p e r h e c t a r e i n t h e o v e r a l l s i t u a t i o n i n t h e 

c a t e g o r y of a d o p t e r s . The l a r g e f a r m e r s c o m p a r a t i v e l y 

p o s s e s s e d l e s s number of b u l l o c k s , w i t h t h a t of s m a l l 

and medium f a r m s . The t o t a l v a l u e of t h e l i v e s t o c k on 

s m a l l , medium a n d l a r g e f a r m s w e r e R s . 3 1 0 9 . 6 , 

R s . 1 1 8 2 . 9 5 a n d 1 3 8 7 . 8 5 r e s p e c t i v e l y . The l i v e s t o c k 

p o s s e s s e d by s m a l l f a r m e r s a p p e a r e r i t o be h i g h wtien 

c o m p a r e d w i t h medium and ]avqe f i r m s . It. i s a l s o 

o b s e r v e d t h a t t h e a v a i l a b i l i t y of b u l l o c k s f o r farm 

o p e r a t i o n s was l o w e s t on l a r g e f a r m s . 

The p e r h e c t a r e v a J u e of l i v e s t o c k was of t h e 

o r d e r of Rs 4 , 4 1 4 . 3 4 , Rs 2 , 2 8 1 . 0 a n d Rs 1 , 2 2 4 . 5 8 a n d Rs 

2 , 3 4 1 . 4 6 r e s p e c t i v e l y on s m a l l , m e d i u m , l a r g e f a r m s and 

f o r t h e s a m p l e a s a who l e fcs »^i >̂ ArpLTVb • 

An a t t e m p t was a l s o made t_o r>xamine tiow many 

f a r m e r s d i d n o t p o s s e s s e v e n b a s i c i m p l e m e n t s and work 

c a t t l e . T h i s i n f o r m a t i o n i s p r e s e n t e d in T a b l e 5 . 7 . 

I t i s s e e n from t h e t a b l e thaJ t5 3 a n d 38 o u t of 

240 t o t a l n u m b e r of f a r m e r s d i d n o t p o s s e s s any wooden 

p l o u g h s . The s i t u a t i o n w i t h r e g a r d t o s a m l l f a r m e r s 

c a t e g o r y t h e p o s s e s s i o n wooden p l o u g h s was v e r y poor , a s 

33 a d o p t e r s a n d 38 non-ad^>pt .e r s d i d n o t p o s s e s s t ti i s 

i m p l e m e n t . W i t h r e g a r d t o i r o n p l o u g h , 115 a d o p t e r s and 

101 n o n - a d o p t e r s a t t h e o v e r a l l l o ' / o l d i'1 n o t ri'inso'^c; 
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any iron plough. The position is somewhat better with 

regard to Guntaka. Most of the adopters possess 

Guntaka, while about 50 per cent of the non-adopters did 

not possess the same. Gorru was another implement which 

was not held by many farmers.. A qreat moLJority of the 

farmers did not possess the bullockcart. In general the 

posssession of implements by the samll farmers was very 

low. It is also seen that by and large all the farmers 

possess work cattle with very few exceptions. 

5.2'.4 Holding particulars of the selected farmers 

The particulars of household, land holding and 

cropping pattern of the selected farmers are provided in 

Table 5.8. A total riumt̂ er of 120 households in each 

category i.e., the adopters category and non-adopters 

category are selected for the stijcjy. Among the 

adopters, a large number i.e., hi households were 

covered under small category foll^w^d by 3 1 in medium 

category and 22 in large CTteqory. In tho case nf non -

adopters, 64, 38 and 18 households respectively were 

selected under small, medium and large farm categories. 

Land is the indespensable resource in agricul­

ture. The total land owned by the selected hf)useholds 

in case of adopters was 29R.'̂ i'1 he;M,ares, as against 

339.28 hectares in non-adopters. The average size of 

holding in the case of adopters v.'as 2.49 hectares as 

against 2,80 hectarf'"=' in t h^ -('-r' ' î-m- u]r~,^-,i n. •-•; 
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Table 5.8 Holding p a r t i c u l a r s of the s e l e c t e d farms 

( ^r^a in h e c t a r e s ) 

Adopters Non-adopters 
Particulars 

Small Medium I^rge Avpraye SmaJ 1 Medium Large Average 

Sample s i z e 67 31 22 120 6̂ 1 38 18 120 

Ope ra t i ona l 79.40 88.60 133.04 298.S4 84.23 104.55 150.50 339.28 
land 

Net c u l t i v a t e d 76.40 86.74 132.24 295.38 84.18 103.35 135.90 323.43 
a rea 

Gross c u l t i - 78.60 88,80 137.30 305.42 84.18 103.35 137.50 324.49 
va ted a rea 

Cropping 102.80 102.40 104.00 103,40 100.00 100.00 101.20 100.30 
i n t e n s i t y 

I r r i g a t e d a rea 16.82 16.90 25.98 59.70 18.50 38.40 44.50 101.40 

Percentage of 21.40 19.00 IP.90 19.50 22.00 37.20 32.40 31.20 
i r r i g a t e d area 
to the g r o s s 
ciropped area 

Percen tage of 22.00 19.50 19.60 20.20 22.00 37.20 ^2.70 31.40 
i r r i g a t e d a r ea 
to the Net 
cropped a rea 

Average s i z e 1.15 2.86 6.05 2.49 I . !2 2.71 8.25 2.80 
of c u l t i v a t e d 
ho ld ings 
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The a v e r a g e c u l t i v a t e d a r e a p e r h o u s e h o l d was 

1 . 1 5 h e c t a r e s i n c a s e of s m a l l f a r m e r s . On an a v e r a g e 

t h e c u l t i v a t e d a r e a p e r h o l d i n g v a r i e d from 1 . 1 5 t o 6 . 0 5 

h e c t a r e s w i t h an o v e r a l l a v e r a g e of 2 . 4 9 h e c t a r e s f o r 

t h e s a m p l e a s a w h o l e in a d o p t e r s . In c a s e of n o n -

a d o p t e r s t h e a v e r a g e s i z e of c u l t i v a t e d h o l d i n g r a n g e d 

from 1 . 3 2 t o 8 . 2 5 h e c t a r e s w i t h an o v e r a l l a v e r a g e of 

2 . 8 0 h e c t a r e s f o r t h e s a m p l e a s a w h o l e . I t i s a l s o 

s e e n t h a t t h e r e was n o t mmrh H f f o r ' ^ n m in t h o f - ropp i iu ) 

i n t e n s i t y b e t w e e n adoptf^f^s and n 'MI-a^Jop t e r s r i r - n p i t o 

m a r k e d d i f f e r e n c e s in p e r c e n t i g e a r e a i r r i c j a t e d t o g r o s s 

c r o p p e d a r e a and n e t c r o p p e d i r e a s . 

5 . 2 . 5 C r o p p i n g P a t t e r n of S e l e c t e d F a r m s 

r t i s o b s e r v e d from t h e T a b l e 5 . 9 t h a t t h e 

c a s t o r , s o r g h u m -t r e d g r a m i n d p a d d y w e r e t h e mos t 

i m p o r t a n t c r o p s in Mia r^i f . Pa^My was t ho m o s t i m p o r t a n t 

c r o p t a k e n in r a b i i n b o t h t h o c a t o f j - ^ r i o s f,f f a r m e i s . 

The a r e a u n d e r c a s t o r r a n q o d from 11 t o 4 0 p e r 

c e n t of t h e c u l t i v a t e d a r e a in c a s e of a d o p t e r s w h i l e i t 

r a n g e d 22 t o 32 i n c a s e of n o n - a d o p t G r s . In t h e c a s e of 

a d o p t e r s s o r g h u m + p i g f o n p e a was c u l t i v a t e d u n d e r 

i m p r o v e d c o n d i t i o n s , w h i l e i t v/as n o t t h e c a s e w i t h t l ie 

n o n - a d o p t e r s . The n o n - a d o p t e r s c u l t i v a t e d s o r g h u m t-

p i g e o n p e a w i t h l o c a l p r a c t i c e s o n l y and 28 p e r c e n t o f 

t h e c u l t i v a t e d a r e a was u n d e r t h i s s y s t e m . I t was o n l y 

19 p e r c e n t o f t h e c u l t i v a t e d a r e a was userj f o r 
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c u l t i v a t i n g s o r g h u m + p i g e o n p e a by a d o p t e r s . 18 | ) e r 

c e n t of t h e c u l t i v a t e d a r e a and 2"^ p e r c e n t of t h e 

c u l t i v a t e d a r e a w e r e u t i l i s e d f o r c u l t i v a t i n g p a d d y by 

a d o p t e r s and n o n - a d o p t e c s , r e s p e c t i v e l y . T h e r e was n o t 

much v a r i a t i o n i n t h e p e r c e n t a g e of a r e a u n d e r p a d d y 

a m o n g s t t h e d i f f e r e n t s i z e s of f a r m e r s . The p e r c e n t a g e 

of a r e a u n d e r p a d d y was t h e l o w e s t w i t h 22 and i t was 

maximum w i t h 37 i n t h e c a s e ^-i sma 1 1 and medium f a r m e r s 

r e s p e c t i v e l y in t h e c a t e g o r y of n o n - a d o p t e r s . 

5 . 2 . 6 P r o d u c t i v i t y of crops in s e l e c t e d farms 

P r o d u c t i v i t y i s m e a s u r e d in t e r m s of a v e r a g e 

y i e l d p e r h e c t a r e . The i n f o r m a t i o n on p r o d u c t i v i t y of 

d i f f e r e n t c r o p s s i z e - w i s e f o r a d o p t e r s and n o n - a d o p t e r s 

i s g i v e n in T a b l e 5 . 1 0 Tt i s o b s e r v e d t h a t t h e p r o d u c ­

t i v i t y was r e l a t i v e l y h i g h e r in a d " i p t e r s for- a l l t h e 

c r o p s r a i s e d when c o m p a r e d t o n o n - a d o p t e r s . F"or t h e 

s a m p l e a s a w h o l e t h e p r o d u c t i v i t y ''f k h a r i f p a d d y wan 

4 3 . 0 1 q u i n t a l s f o r a d o p t e r s as againr-, t . '/'^.il r j u j r i t a l s 

f o r n o n - a d o p t e r s . Even among t h e s i z e g r o u p s a l s o t h e 

p r o d u c t i v i t y of p a d d y was more f o r a r i o p t e r s . The p r o d u c : -

t i v i t y of p a d d y v a r i e d from 40 q u i n t a l s on medium f a r m s 

t o 45 q u i n t a l s p e r h e c t . a r e on l a r g e f a r m s f o r a d o p t e r s . 

The same r a n g e d from 2 7 . 6 5 t o 3 2 . 1 6 q u i n t a l s i n t h e c a s e 

of n o n - a d o p t e r s . The p r o d u c t i v i t y of p a d d y in n o n -

a d o p t e r s r e v e a l e d an i n v e r s e re 1 a t i c^ns h i p w i t h farm 

s i z e , 
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"I^ble 5.10 E>roductivity of d i f f e r e n t c rops 
(q /ha) 

Adopters Non-Adopters 
S I . Name of the crop 
^Jo, Small Medium Large r>verall Fjnal] Medium Targe CX'erall 

1 

2 

3 

Paddy 

Sorghum (L) -t-
P.pea 

SfDrghum (H) + 
P. pea 

Ktiarif 

43.08 40.01 45.01 43.01 32.1fi 30.18 27.65 29.31 

9.02 9.25+ 8.827* 9.03+ 8.29i 7.91+ 6.86+ 7.56+ 
1.25 1.2 1.43 1.3 1.5? 1.65 1.02 1.34 

13.64+ 9.82+ 9.457t 10.6+ 0.0 0.0 0.0 0.0 
1.71 1.74 1.86 1.76 

4 Cas tor (Aruna) 7.2 8.55 7.12 ' ' .73 5.66 4.78 4.23 4 .8 

0.0 0.0 

5 Castor (Local) 0.0 0.0 0.0 0.0 5.32 4.59 4.49 5.01 

Rabi 

PacWy 44.17 35.17 32.5 35.27 0.0 0.0 15.00 15.00 
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with respoct to castior th*̂  productivity has 

indicated an inverse relationship with farm size in non-

adopters. It varied from 4.2 3 quintals to 5.6 6 quintals 

with an overall average of 4.8 quintals for the sample 

as a whole with respect to Aruna variety. The same 

ranged from 7.2 quintals on small farms to 6.55 quintals 

on medium farms with an overall average of 7.73 quintals 

for the sample as a whole for adopters. The producti­

vity of local variety of castor (r.:iised only by non-

adopters) ranged from 4.49 to 5.32 quintals with an 

overall average of 5.01 quintals for the sample as a 

whole. 

The productivity of sorghum (local) f pigeonpea 

was 9.0 3 + 1.3 0 quintals per hectare in the case of 

adopters, while the same was 7.56 (- 1.34 quintals in 

case of non-adopters. The differerico in productivity 

between the adopters and nmi-adopt"rs with regards to 

castor (Aruna) was also substantial. 

The foregone analysis clearly established the 

fact that the farmers who arlopted the new technology 

achieved greater productivity from all the crops than 

those in the case of non-adopters. 

5.3 COST STRUCTURE OP IMPORTANT CROP ENTERPRISES 

One of the important objectives of the st-. udy is 

to assess the impact of teclinology on productivity and 

pro f i t ab i 1 i ty . Tn t He o'< r 1 i " r r̂. ̂- "̂  i n i ' was ^̂ h' ̂  r >>o'! 
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t h a t p r o d u c t i v i t y oE v a r i n u s c r o p s was; r e l a t i v e l y more 

on a d o p t e r f a r m s a s crompared ho t h a i of n o n - a d o p t e r s . 

I t i s of i n t e r e s t t o know w h e t h e r t h i s h i g h e r p r o d u c t i ­

v i t y i s t h e r e s u l t of h i g h e i c o s t s o r o t h e r w i s e . To 

f i n d o u t t h i s t h e r e i s n e e d to a n a l y s e t h e c o s t s t r u c ­

t u r e of d i f f e r e n t e n t e r p r i s e s . T h i s i n f o r m a t i o n i s 

p r e s e n t e d i n T a b l e 5 . 1 1 . 

I t i s o b s e r v e d from t h e T a b l n t h a t p a d d y 

( k h a r i f) , c a s t o r and s o r g h u m ( l o c a l ) , p i g e o n pea a r e t h e 

c r o p s r a i s e d by b o t h a d o p t e r s a s w e l l a s n o n - a d o p t e r s . 

H e n c e , t h e a n a l y s i s on t h e o u t s e t i s r e s t r i c t e d t o t h e s e 

t h r e e e n t e r p r i s e s . 

5 . 3 . 1 . 1 Sorghum (L) + P i g e o n pea 

The t o t a l c o s t of c u l t i v a t i o n p e r h i e c t a r e was 

Rs 3800 f o r a d o p t e r s a s a g a i n s t Rs 2674 f o r n o n -

a d o p t e r s . In b o t h , t h e t o t a l c o s t -̂ f c u l t i v a t i o n p e r 

h e c t a r e i n d i c a t e d an i nve t ru^ l e l a t i o r i s h i p w i t h farm 

s i z e . Among t h e farm s i z e g r o u p s i t v.ir lod from Rs H S 4 

t o Rs 4506 on a d o p t e r f a r m s a s a g i n s t Ps ? 2 4 3 t o Rs 1112 

on n o n - a d o p t e r f a r m s . Thus t h e c o s t '•<[ c u l t i v a t i t . m was 

r e l a t i v e l y h i g h e r in a d o p t e r s on a l l farm s i z e g r o u p s a s 

c o m p a r e d t o t h a t of n o n - a d o p t e r s . I t i s a l s o s e e n t h a t 

t h e v a r i a b l e a s w e l l a s Eixerl c o s t of c u l t i v a t i o n p e r 

h e c t a r e r e l a t e d i n v e r s e l y w i t h farm s i z e and a d o p t e r 

f a r m s . O n l y f i x e d c o s t s p e r h e c t a r e r e v e a l e d t h i s r e l a ­

t i o n s h i p on n o n - a d o p t e r f a r m s . 
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T a b l e 5 . 1 1 D i s t r i b u t i o n of c u l t i v a t i o n cx5s t s acco rd i r i g to operational and f i x e d 
c o s t s . 

( R s / h a ) 

A d o p t e r s N o n - a d o p t e r s 
S I . C r o p / S i z e 
No. O.C F.C T.C O.C F.C T.C 

1 . Sorghum (L) _f P . p e a 

S m a l l 3 2 9 8 . 0 0 1 2 0 7 . 6 1 4 5 0 5 . 6 1 1 7 6 1 . 0 0 1 3 5 1 . 2 7 3112 .27 
( 7 3 . 2 0 ) ( 3 6 . 8 0 ) ( 1 0 0 . 0 0 ) ( 5 6 . 5 8 ) ( 4 3 . 4 2 ) ( 1 0 0 . 0 0 ) 

Medium 2 2 5 7 . 0 0 9 8 5 . 1 6 3242 .16 1168 .00 1212 .84 2380 .84 
( 6 9 . 6 1 ) ( 3 0 . 3 9 ) ( 1 0 0 . 0 0 ) ( 4 9 . 0 6 ) ( 5 0 . 9 4 ) ( 1 0 0 . 0 0 ) 

L a r g e 2 1 7 5 . 0 0 9 7 9 . 4 8 3 1 5 4 . 4 8 1 3 1 6 . 0 0 9 2 7 . 5 0 2243 .50 
( 6 8 . 9 5 ) ( 3 1 . 0 5 ) ( 1 0 0 . 0 0 ) ( 5 8 . 6 6 ) ( 4 1 . 3 4 ) ( 1 0 0 . 0 0 ) 

O v e r a l l 2 7 3 9 . 0 0 1 0 6 1 . 4 3 3800 .43 1499 .00 1174 .53 2 6 7 3 . 5 3 
( 7 2 . 0 7 ) ( 2 7 . 9 3 ) ( 1 0 0 . 0 0 ) ( 5 6 . 0 7 ) (43.<^3) ( 1 0 0 . 0 0 ) 

Sorghum (H) f P. 

S m a l l 

Medium 

L a r g e 

O v e r a l l 

C a s t o r (Auruna) 

Sma l l 

Medium 

l a r g e 

CX/eral l 

Paddy ( K h a r i f ) 

S m a l l 

Medium 

I ^ r g e 

O v e r a l l 

,pea 

2 7 3 9 - 0 0 
( 6 5 . 1 4 ) 

2 3 5 1 . 0 0 
( 6 5 . 5 8 ) 

2 0 6 2 . 0 0 
( 6 1 . 3 6 ) 

2 4 3 0 . 0 0 
( 6 4 . 6 9 ) 

2 2 2 4 . 0 0 
( 5 9 . 2 3 ) 

1 9 0 7 . 0 0 
( 5 4 . 1 2 ) 

1 8 8 3 . 0 0 
( 5 6 . 8 7 ) 

2 0 5 1 . 0 0 
( 5 7 . 6 4 ) 

4 8 7 2 . 0 0 
( 6 6 . 6 0 ) 

3 9 9 6 . 0 0 
( 6 5 . 3 0 ) 

4 5 2 3 . 0 0 
( 6 4 . 8 9 ) 

4 5 5 9 . 0 0 
( 6 6 . 1 5 ) 

1465 .61 
( 3 4 . 8 6 ) 

1234 .16 
( 3 4 . 4 2 ) 

1 2 9 8 . 4 8 
( 3 8 . 6 4 ) 

1 3 2 6 . 4 3 
( 3 5 . 3 1 ) 

1 5 3 0 . 6 1 
( 4 0 . 7 7 ) 

1616 .16 
( 4 5 . 8 8 ) 

1 4 2 7 . 4 8 
( 4 3 . 1 3 ) 

1507 .4 3 
( 4 2 . 3 6 ) 

2443 .61 
( 3 3 . 4 0 ' 

2123 .16 
( 3 4 . 7 0 1 

2447 .48 
( 3 5 . 1 1 ) 

2332 .4 3 
( 3 3 . 8 5 ) 

4 2 0 4 . 6 1 
( 1 0 0 . 0 0 ) 
3585 .16 
( 1 0 0 . 0 0 ) 
3 3 6 0 . 4 8 
( 1 0 0 . 0 0 ) 
3 7 5 6 . 4 3 
( 1 0 0 . 0 0 ) 

3754 .61 
(J 0 0 . 0 0 ) 
3523 .16 
( 1 0 0 . 0 0 ) 
3 3 1 0 . 4 8 
( 1 0 0 . 0 0 ) 
35 58 .4 3 
( 100 .00) 

7 3 1 5 . 6 1 
( ICO.00) 
6 1 1 9 . 1 6 
( 1 0 0 . 0 0 ) 
697 0 . 4 8 
( ICO.00) 
6 8 9 1 . 4 3 
( 100 .00) 

-

_ 

1841, 
( 58 , 

15 35, 
( 5 7 , 

18! 1, 
( 6 5 , 

1700, 
( 59, 

4 570, 
( 6 8 , 

4441 , 
( 7 1 , 

4369, 
( 7 3 , 

4478, 
( 7 1 

.00 

.00) 

.00 

.4 5) 

.00 

.08) 

.00 

.39) 

.00 

.85) 

.00 

.22) 

.00 

.26) 

.0^' 
• ' ) 

-

— 

1333. 
( 4 2 , 

1116, 
( 4 2 . 
97] . 
( )4, 

1162, 
( 4 0 . 

2067. 
( 3 1 . 

1794. 
( 2 8 . 

1595. 
( 2 6 . 

1808, 
( 2 8 . 

.27 

.00) 

.84 

.55) 

.50 

.92) 

.53 

.61 ) 

.27 

.15) 

.84 

.78) 

.50 

.74) 

.53 

.77) 

-

""' 

— 

3174.27 
( 100 .00) 
2671 .84 
( 1 0 0 . 0 0 ) 
2782 .50 
( 1 0 0 . 0 0 ) 
2 8 6 2 . 5 3 
( 1 0 0 . 0 0 ) 

• 

6 6 3 7 . 2 7 
( 1 0 0 . 0 0 ) 
6235 .84 
( 1 0 0 . 0 0 ) 
5 9 6 4 . 5 0 
( 1 0 0 . 0 0 ) 
6 2 8 6 . 5 3 
( 100 .00) 

O.C : O^TGrational c o s t s , FC : Fixr>ci - n t - \V IVil n l n r ) - t 
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T h e p r I m p o r t i o n o f v a r i a b l . o '•<^'^\n t i t o t a l -.np.tp. 

w a s 7 2 , 1 p e r c e n t on a d o p t e ^ r f a r m s a s a g a i n s i : 5 6 . 1 p e r 

c e n t on n o n - a d o p t e r f a r in r , . 

T h e f o r e g o i n g a n a l y s i s h a s c l e a r l y r e v e a l e c i 

t h a t i n g e n e r a l t h e v a r i a b l e c o s t of c u l t i v a t i o n w a s 

r e l a t i v e l y h i g h e r on a d o p t e r f a r m s a s c o m p a r e d t o t h a t 

o f n o n - a d o p t e r f a r m s . I t i s o f i n t e r ^ ^ s t t o know w h e t h e r 

t h i s h i g h e r v a r i a b l e c o s t s w o u l d i n f 1 u- 'nc i^ [ : ) rod i i c t i v i t y 

a n d i n t u r n t h e ne t . r e t u r n s on a d o p t e r f a r m s q u i t e 

s i g n i f i c a n t . T h i s w i l l b e d i s c u s s p ' ' ! l a t t e r . 

5 . 3 . 1 . 2 S o r g h u m (H) + P i g e o n p e a 

I n t h e c a s e o f f a r m e r s o f n o n - a d o p t e r s 

c a t e g o r y , n o f a r m e r r a i s e d t h e c r o p c o m b i n a l i o n i f 

s o r g h u m (H) -̂ p i g e o n p e a . 

Tn t h e a d o p t e r s c a t e a o r y t h e t o t a l c o s t o f 

c u l t i v a t i o n f o r t h e s a m p l e a s a w h o l o w a s R s . 3 , 7 S 6 

c o m p r i s i n g Rs 24 30 ^lul "' - 1 r ' n i ; )J).M H i r ) r )a l /)nd f i <•• 1 

c o s t s r e s p ' ^ c t i vn 1 y . rh'^ P ' 'P " ' i ' " ' ' v a ' ^ i ibl<^ i v i s i t O 

t o t a l c o s t w a s 6 5 p e r I>MII . '̂ TVMig th-^ f i r m - d z o ( j t ' >u | ) s 

t h e t o t a l c o s t o f c u l t i v a t i o n h a d va r i-> 1 Trom Rs 2 0 6 2 t o 

Rs 2 7 3 9 p e r h e c t a r e . T h e t o t a l co^^,i o f c u l t i v a t i iti 

i n d i c a t e d a n i n v e r s e r e l a t i o n s h i p w i t h f s r m s i z e . 

5 . 3 . 1 . 3 C a s t o r ( A r u n a ) 

T h e t o t a l c o s t , o f c u l l i v a l i MI p > r l v » - l > i r e ffjr 

t h e w h o l e s a m p l e w a s R s . ' ) , 5 ^ H for- i ! )])i^-> -, i s a q . i ' a ' t 

R s . 2 , B 6 3 f o r n o n - a d o p t e r s . I ' h " i n a l / s i s i n d i c a t e d I . h i t 
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w h i l e t h e t o t a l c ;os t p e r h e c t a r e had an i n v e r s e r e l a ­

t i o n s h i p w i t h farm s i z e in a d o p t e r s , no p e r c e p t i b l e 

r e l a t i o n s h i p was o b s e r v e d in n o n - a d o p t e r s . Among t h e 

farm s i z e g r o u p s t h e t o t a l cc)s t of c u l t i v a t i o n v a r i e d 

from Rs 3 , 3 1 0 t o Rs 3 , 7 5 5 p e r h e c t a r e f o r a d o p t e r s . The 

same r a n g e d from Rs 2 , 6 7 2 on medium f a r m s t o Rs 1 ,174 on 

s m a l l f a r m s . I t i s a l s o s e e n from t h e a n a l y s i s t h a t t h e 

t o t a l c o s t of c u l t i v a t i o n per h e c t a r e was r e l a t i v e l y 

much h i g h e r on a l l farm s i z e g r o u p s f o r a d o p t e r s a s 

c o m p a r e d t o t h a t of n o n - a d o p t e r >̂ . Thin h i c j h e r c o s t on 

a d o p t e r farms was t h e r e s u l t oi' a d o p t i o n of t e c h n o l o g y . 

The p r o p o r t i o n of v a r i a b l e c o s t s t o t o t a l c o s t 

was 58 p e r c e n t on a d o p t e r f a r m s a s a g a i n s t 59 p e r c e n t 

on n o n - a d o p t e r f a r m s . I t i s f u r t h e r o b s e r v e d t h a t w h i l e 

v a r i a b l e c o s t s p e r h e c t a r e i n d i c a t e d a i n v e r s e r e l a t i o n ­

s h i p w i t h farm s i z e on a d o p t e r f a r m s , f i x e d c o s t s p e r 

h e c t a r e i n d i c a t e d t h e same r e l a t i o n s h i p on n o n - a d o p t e r s . 

5 . 3 . 1 . 4 Paddy ( k h a r i f ) 

F o r t h e s a m p l e a s a w h o l e t h e t o t a l c o s t of 

c u l t i v a t i o n was Rs 6 , 8 9 1 per ' h e c t a r e f o r a d o p t e r s a s 

a g a i n s t Rs 6 , 2 8 7 f o r n^r i -ac iopt e r ?•• . ^mo^g t h e farm s i z e 

g r o u p s i t r a n g e d frr)m R s . fi , I 1 9 on medium f a r m s t o 

R s . 7 , 3 1 6 on s m a l l f a r m s in a d o [ T t e r s a=; a g a i n s t , Rs 5 , 9 6 4 

t o Rs 6 , 6 3 7 f o r n o n - a d o p t e r s . It i s f u r t h e r ' s e e n t t i a t 

t h e t o t a l c o s t of c u l t i v a t i o n pet t i e c t a r o tias i n d i c a t e d 

an i n v e r s e r e l a t i o n s h i p w i t l i farm s i - / " in t Iv-̂  '^a^^^ )F 
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n o n - a d o p t e r s . I t i s a l s o of i t U e r e s I t:o know t h a i in 

b o t h a d o p t e r s and n o n - a d o p t e r s t h e t o t a l c o s t of c u l t i ­

v a t i o n was h i g h e s t on s m a l l f a n i s . 

F u r t h e r i t i s o b s e r v e ' ! f h a t ^li" t o t a l c o s t of 

c u l t i v a t i o n was r e l a t i v e l y h i g h e r on T 1 ! fBrm s i z e 

g r o u p s in a d o p t e r s a s c o m p a r e d t o t h a t of n o n - a d o p t e r s . 

T h i s i s d u e t o t h e a d o p t i o n s of t e c h n o l o g y by t h e 

a d o p t e r s . 

The a n a l y s i s of t o t ^ i 1 c o s t ' ? i n t o f i x e d and 

v a r i a b l e h a s i n d i c a t e d t h a t fot t ti'̂  •. rnpl '> ai^ a wt io lo 6 6 

p e r c e n t of t o t a l c o s t s h a s b e e n a c c o u n t e d f o r by v a r i a ­

b l e c o s t s in a d o p t e r s a s a g a i n s t 7] p-^r c>->nt in n o n -

a d o p t e r s . I t i s a l s o n o t e d t t i a t wh i I ̂  on a d o p t e r f a r m s 

t h e f i x e d o r v a r i a b l e c o s t s p e r h ^ o t i ' - " h a s n o t i n r l i -

c a t e d a n y p e r c e p t i b l e r e l a t i on'-;hi p w i t fi farm s i z e , b o t h 

i . e . , f i x e d and v a r i i b l " ^ c o s t s p e r I v ^ c t a r o r e v e a l e d m 

i n v e r s e r e l a t i o n s h i p w i t h farm s i z e fc^r n o n - a d o p t e r s . 

5 . 3 - 2 , Components o f C o s t of C u l t i v a t i o n 

H a v i n g d i s c u s s e d ttio f-ost ')f ( o j l t i v a t i o n 

a c c o r d i n g t o f i x e d and v a r i a b l f c o s t o in t h e p r e v i o u s 

s e c t i o n s , an a t t e m p t h a s tie en m^de ^o [ n c s e n t t l ie ••osi 

of c u l t i v a t i o n a c c o r d i n g t o d i f t f M ' ^ n t c ) m p o n e n t s o^j 

c o s t i t e m s . T h i s a n a l y s i s -̂- ^ J M c l e i r l y r e v e a l whi :ti 

c a t e g o r y of f a r m e r s an 1 w h i c h s \ z e g r o u p in a p a r t . i c u l a r 

c a t e g o r y i s s p e n d i n g more in (-f^n.-jin i n p u t s . The 

a n a l y s i s i s p r e s e n t e d s e p a r a t e l y for v a r i a b l e c o s t s and 

f i x e d c o s t s . 
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The component-r ; of " n s t <>f cu 1 t i va t i rm of 

s o r g h u m (L) + P . Pea J s p r e s e n t e d in T a b l e 5 . 1 2 . 

L a b o u r c o n s t i t u t e d t h e m a j o r (^osf c o m p o n e n t in t h e 

v a r i a b l e c o s t . F o r t h e ' - ample a s a wt in le 5 2 pe t c e n t 

(Rs 1 , 4 1 9 ) of t h e t o t a l v a r i a b l e c o s t was i n c u r r e d 

t o w a r d s human l a b o u r on a d o p t e r f a r m s a s a g a i n s t 5'7 p e r 

c e n t (Rs 858) on n o n - a d o p t . e r f a r m s . The a v e r a g e a m o u n t 

s p e n t on human l a b o u r was h i g h e s t on a d o p t e r f a r m s b u t 

t h e p e r c e n t a g e con t r i tmt i on was higln^i-.t on non-ar]r> | i t e r 

f a r m s . The a m o u n t s p e n t on human l a b o u r r a n g e d from Rs 

1 , 1 0 0 p e r h e c t a r e on l a r g e f a r m s t o Rr, 1 , 7 3 8 on s m a l l 

f a r m s of a d o p t e r s . The same on n o n - a d o p t e t f a r m s i t was 

Rs 737 p e r h e c t a r e on medium and l a r g e f a r m s a n d Rs 990 

p e r h e c t a r e on s m a l l f a r m s . r t i s c l e a r t h a t among t h e 

s i z e g r o u p s , in b o t h t h e c a t e g i r i e s of a d o [ U : e r s and n o n -

a d o p t e r s s m a l l f a r m e r s iricu» l e d t.he t i i g i i e s t on human 

l a b o u r . B u l l o c k lati-^ur fc- i rni] th'^ n<'xi mn'iot i t e m of 

v a r i a b l e c o s t . R e l a t i v e l y hi()h^M ex pfMi'l i I nr e was i n ^ i j t -

r e d on t h i s by a d o p t e r s wtiTi -"(Mnparr'ri t f, n ' ) n - a d o [ ) t e r s 

e x c e p t in t h e c a s e of l a r g e f a r m s i t was h i g t i e s t on n o n -

a d o p t e r f a r m s . For t h e a l l t a tins en idcp t (M'S i t warj ks 

570 p e r t i e c t a r e ( 2 0 . 8 % ) a s a g a i n s t Rr. 367 p e r h e c t a r e 

( 2 4 . 5 % ) on n o n - a d o p t e r f a r i i s . Among t h e s i z e g r o u p s t h e 

b u l l o c k l a b o u r c o s t on a d o p t e ' - f a r m s r a n g e d from Rs 392 

p e r h e c t a r e on l a r g e f a r m s t:o Rs 73s [ler h e c t a r e '')n 

s m a l l f a r m s . W i t h r e g a r d t o n o n - a d o p t e r s t h e same f a n ­

cied from Rs 280 p e r t i o c f a r o MM mod i nm f i rm ' - t o R ; 4 1'' 
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p e r h e c t a r e on l a r g e f a r m s . In o n i o r ni p r e f o r<:Micr' 

f e r t i l i z e r s fo rmed t h e n e x t i m p o r t a n t i t e m of v a r i a b l e 

c o s t on a d o p t e r s , w h i l e i t was f a r m y a r d m a n u r e on n o n -

a d o p t e r f a r m s . As a w h o l e t h e f e r t i l i s e r c o s t on 

a d o p t e r f a r m s c o n s t i t u t e d about : ] 3 p e r c e n t (Rs 364 p e r 

h a ) of t o t a l v a r i a b l e c o s t a s a g a i n s ^ ,1.8 p e r c e n t (Rs 

27 p e r h a ) on n o n - a d o p t e r f a i m s . The f e r t i l i s e r c o s t 

i n c u r r e d was h i g h e s t on s m a l l f a r m s of a d o p t e r g r o u p 

w i t h Rs 411 p e r h e c t a r e f o l l o w e l by l a r q e (Rs 324) and 

medium (Rs 318) f a r m s . In t ho c a s e tif u o n - T f l o p t e r s n o n e 

of t h e s m a l l and medium rnrmoT ••. hns ujorl .luy f o r I i 1 i '-n t . 

As i n d i c a t e d s m a l l f a r m e r s ha-'.' u s e l FYM t o t h e l a r g e r 

e x t e n t on n o n - a d o p t e r f a r m s and i t fo rmed a b o u t } ^^ p e r 

c e n t of (Rs 277 p e r h a ) t o t a l v a r i a b l e c o s t . I t was Rs 

85 a n d Rs 34 p e r h e c t a r e on -n a v e r a g e on medium and 

l a r g e f a r m s , r e s p e c t i v e l y . In t h e c a s e of a d o p t e r s on 

an a v e r a g e t h e c o s t i n c u r r e d on FYM was h i g h e s t on sina 1 1 

f a r m s Rs 2 29 p e r h e c t a r e f o l l o w e d by Rs 208 a n d Rs 193 

p e r h e c t a r e on medium ind l a r g o f i r m s , r e s p e c : t i ve 1 y . 

Fo r t h e farm a s a w h o l e i t was Rs 215 p e r h e c t a r e . I t 

i s c l e a r from t h e a n a l y s i s t t i a t m a j i ^ r i t y of t h e n o n -

a d o p t e r f a r m e r s h a s g o t i n c l i n a t i o n t o w a r d s u s i n g FYM 

r a t h e r t h a n g o i n g f o r f e r t i l i s e r s a s c o u l d be s e e n in 

t h e c a s e of a d o p t e r f a r m s . 

S e e d c o s t fo rmed t h e nt^xt i i n p f u t a n t c o s t i t e m . 

W i t h r e s p e c t t o a d o p t e r s th-? c o s t i n c u r r e d on s e e d 

v a r i e d from Rs 61 on l a r g e f a r m s t;> Rs 7 1 on medium 

f a r m s w i t h an o v e r a l l TV'->raf]e if R- > '^ ]"'-r hf^cirw*- i-f 
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t h e w h o l e s a m p l e . The p t o p o t r t i o i i of c o n t i n c u r r e d on 

t h i s i n p u t t o t o t a l v a r i a b l e c o s t r a n g e d from 2 p e r c e n t 

on s m a l l f a r m s t o 3 . 1 p e r c e n t on medium f a r m s w i t h an 

o v e r a l l a v e r a g e of 2 . 4 p e r c e n t f o r t h e wl io le s a m p l e . In 

t h e c a s e of n o n - a d o p t e r s t h e c o s t i n c u r r e d on s e e d 

v a r i e d from Rs 36 on l a r g e f a r m s t o Rs 47 p e r h e c t a r e on 

s m a l l f a r m s , w i t h an o v e r a l l a v e r a g e of Rs 4 2 per 

h e c t a r e f o r t h e w h o l e s a m p l e . Wi th r e g a r d t o p l a n t 

p r o t e c t i o n i n p u t a l l c a t e g o r i e s of f a r m e r s i n a d o p t e r 

g r o u p had u s e d tlu>ni a :•̂  aga in^^ t r)n 1 y l a r g e f a r m e r s >n 

n o n - a d o p t e r g r o u p f a n n s . D K ' r-.-ist i DC.-II r t'^r] on t h i s i t om 

on a d o p t e r f a r m s r a n g e d from Rr, 24 ( 1 . 1 % ) on medium 

f a r m s t o Rs 4 2 p e r h e c t a r e ( l . : ( % ) on s m a l l f a r m s w i t h an 

a v e r a g e of Rs 36 ( 1 . 2 ' ^ ) for t h" farm -:5s a w h o l e . In t h e 

c a s e of n o n - a d o p t e r s o n l y l a r g e f a r m e r s had use(3 t h i s 

i n p u t and i t c o n s t i t u t e d one pei --ent of t h e t o t a l 

v a r i a b l e c o s t w i t h R'-̂  14 [ v t IPM-t n i r. . 

Among t h e f i xo(i co",!'-, in b o t h t ti'-- f-'iiPfjcu i e s of 

f a r m e r s a n d on a l l t a r m s i z e giiMjpr , l e n t a l v a l u e of 

l a n d a c c o u n t e d a s a ma jo r s h a r e . For t h e s a m p l e a s a 

w h o l e i t was 7 8 . 4 p e r c e n t of t o t a l f i x e d c o s t on 

a d o p t e r f a r m e r s a s a g a i n s t 7 5 . 6 per c e n t on n o n - a d o p t e r 

f a r m s . The r e n t a l v a l u e of owned l a n d v a r i e d from Rs 

774 on l a r g e f a r m s t o Rs 867 on s m a l l f a r m s w i t h an 

o v e r a l l a v e r a g e of Rs 8 32 p e r h e c t a r e f o r t h e w h o l e 

s a m p l e on a d o p t e r f a r m s . Fhe same f o r n o n - a d o p t e r s , i t 

r a n g e d from Rs 742 on l a r g e f a r m s t o Rs 949 p e r h e c t a r e 



on small Earms with an overall average of Rs 888 jier 

hectare for the sample as a whole. The rental value of 

land indicated an inverse relationship with farm size in 

both adopter and non--adopter farm situations. 

5.3.2.2 Sorghum (H) + Pigeonpea 
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The p t t r t i c u l a r s of cost of c u l t i v a t i o n of 

s o r g h u m (H) + P . P e a i s p r e s e n t e d in t a b l e 5 . 1 3 . T h i s 

c r o p c o m b i n a t i o n hcis t ie^n t a k e n up by o n l y a d o p t e r 

f a r m e r s . As was t h e c a s e in o t f i e r c r o p s i t u a t i o n s , 

s i m i l a r l y t h e human l a b o u r c o s t c o n s t i t u t e d a m a j o r c o s t 

i n t o t a l v a r i a b l e c o s t . The tiyiman lai":>o\ir cost - r a n q e d 

from Rs 649 p e r h e c t a r e on l a r g e f a r m s ( 31 ,5%) t o Rs 

1 , 0 0 1 p e r h e c t a r e (37%) on s m a l l f a r m s , w i t h an o v e r a l l 

a v e r a g e of Rs 869 p e r h e c t a r e ( 3 5 . 8%) i o r t h e s a m p l e a s 

a w h o l e . B u l l o c k l a b o u r was t h e nex t i m p o r t a n t i t e m 

w h i c h c o n s t i t u t e d 1 9 . 4 p e r c e n t of t o t a l v a r i a b l e c o s t 

f o r t h e s a m p l e a s a w l i o l o . I f r a n g e d from 1 8 . 6 p e r c e n t 

on l a r g e f a r m s t o /lO. 1 p e r c-ent: on 'iina 1 1 f a r m s . In 

a b s o l u t e t e r m s t h e r a n g e was Rs 383 m l a r g e f a r m s t o Rs 

5 56 p e r h e c t a r e on s m a l l f a r m s . The same f o r t h e s a m p l e 

a s a w h o l e was Rs 47.1 p e r h e c t a r e . F e r t i l i s e r a n d 

f a r m y a r d m a n u r e a l m o s t : o g u a l l y ' ) ccu [ i i e : i t t ie c o s t c o m p o ­

n e n t a n d c o n t r i b u t e d a b o u t 17 p e r c e n t t o t h e o v e r a l 1 

farm s i t u a t i o n . As t h e s d o p t e r ^ f^irnis, f hey g a v e im[ i r>r ta -

n c e t o t h e s e i n p u t s in r a i s i n ] tTv h y t ) r i d v a r i e t i e - if 

s o r g h u m . The s e e d and p lan t - p r o t e c t i o n i t e m s a l s o 

f o r m e d a s i m p o r t a n t i r ipu»c in t.hi-^ '-rnp c o m b i n a t i o n . 
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Table 5.13. Components of cost of cultivation 

C r o p : Sorcjhum (H) f P i q e o n p o a 
( F̂  s . / h a ) 

Adopte rs 
S . No. Operation costsse 

Small Medium Large Overall 

1 Human Labour 1001.00 880.00 649.00 869.00 
(37.00) ( 3 7 . ] 3 ) (31.47) (35.76) 

(Including family 
labour) 

2 Bullock labour SS6.()0 452.00 383.00 471.00 
(20.^0) (19.72) ( 18 . S 7) (19.38) 

3 F a r m y a r d M a n u r e 4 7 3 . 0 0 3 8 4 . 0 0 3 5 6 . 0 0 4 1 4 . 0 0 
( 1 7 . 2 0 1 ( 1 6 . 3 3 ) ( 1 7 . 2 6 ) 1 7 . 0 3 ) 

4 Seed 113.00 111.00 108.00 111.00 
(4.20) (4.7 2) (5.23) (4.57) 

5 F e r t i l i s e r 4 5 7 . 0 0 4 1 1 . 0 0 3 8 5 . 0 0 4 2 4 . 0 0 
( 1 6 . 7 0) ( 1 7 . 4 8 ) ( 1 8 . 6 7 ) 1 7 . 4 5 ) 

6 Plant Protection 67.00 49.00 117.00 73.00 
(2.00) (2.08) (3.13) (3.00) 

7 I n t e r e s t o n c o s t 7 2 . 0 0 6 4 . 0 0 6 4 , 0 0 6 8 . 0 0 
( 2 . 6 0 ) ( 2 . "M ) ( 3 . 1 3 ) ( 2 . 8 1 ) 

Total Operation 2739.00 2351.00 2062.00 2430.00 
costs ( lOO.OC )( 100.00) ( 100.00) ( 100.00) 

Fixed Costs 

1 L a n d R e n t 1 1 2 5 . 0 0 1 0 6 5 . n o 109 3 . 0 0 1 0 9 7 . 0 0 
( 7 7 . 0 0 ) ( 8 6 . U)) ( 8 4 , H!) ( 8 2 . 7 2 ) 

2 Depreciation 122.6 1 7 3.29 89.77 93.22 
(8.37) ( 5 . ̂> 4 ) (6.91) (7.02) 

3 Interest on 218.00 95.87 115,7] 136.21 
fixed capital (14.63) (7.76) (8,91) (10.26) 

4 Total fixed cost ,146 5.6 1 12 34. J 6 1298.48 1326.43 
( 1 0 0 . 0 0 ) ( 1 0 0 . 0 0 ) ( 1 0 0 . 0 0 ) ( 1 0 0 . 0 0 ) 

T o t a l c o s t o f 4 2 0 4 . 6 1 3 5 8 5 . 1 6 3 3 6 0 . 4 8 3 7 5 6 . 4 3 
c u l t i v a t i o n 

F i g u r e s i n p a r e n t h e s e s i D d i c a t n s pe t c-cn t a r j o ' 
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. > F o r t h e farm a s a whic l̂f? s<?ed an:] p l / i n t p r o t i e c - t i o n f o n -

t r i b u t e d 4 . 6 p e r cen t , and ^ p ^ r c e n t , r e s p e c t i v e l y . The 

s e e d c o s t v a r ' i e d from Rs lOR p e r h e c t n r e on l a r g e f a r m s 

t o Rs 113 p e r ha e t a r e oti s m a l l f a r m s w i t l i an o v e r a l l 

a v e r a g e of Rs 111 f o r t h e sam[Ue a s a w l i o l e . Tlie c o s t 

on p l a n t p r o t e c t i o n i n p u t v a r i e d from Rs 49 on medium 

f a r m s t o Rs 117 on l a r g e f a r m s w i t h an o v e r a l l a v e r a g e 

of Rs 73 f o r t h e w h o l e s a m p l e . 

W i t h r e g a r d s t o f i x e d c o s t s r e n t a l v a l u e of 

l a n d c o n s t i t u t e d a s a m a j o r i-iimponent and fo rmed B 2 . 7 

p e r c e n t of t o t a l f i x e d c o s t . The s=ime r a n g e d from 77 

p e r c e n t on s m a l l f a r m s t o B 6 . 3 per c e n t on medium 

f a r m s . In a b s o l u t e t e r m s i t r a n g e d from Rs 1 , 0 6 5 p e r 

h e c t a r e on medium f a r m s t o Rs 1 , 1 2 5 p'^'r h e c t a r e fin s m a l l 

f a r m s . 

5 . 3 . 2 . 3 C a s t o r ( A r u n a ) 

The c o m p o n e n t s of c o s t f o r C a s t o r ( A r u n a ) i s 

p r e s e n t e d in T a b l e 5 . 1 4 . C a s t o r i s one of t h e i m p o r t a n t 

d r y c r o p s in t h e s t u d y a r e a . Amtmri t t if t o t a l v a r i a b l e 

c o s t human l a b o u r fo rmed a s a ma j o r c o m p o n e n t by c o n t r i ­

b u t i n g more t h a n 50 p e r c e n t in t h e v a r i a b l e c o s t . F o r 

t h e s a m p l e a s a w h o l e 5 4 . 7 p e r c e n t (Rs 1 ,122 p e r h a ) of 

t h e t o t a l v a r i a b l e c o s t was i n c u r r e d t o w a r d s human 

l a b o u r on a d o p t e r f a r m s a s a g a i n s t 6 2 . 1 p e r c e n t (Rs 

1 , 0 5 6 p e r h a ) on n o n - a d o p t e r f a r m s . W i t h r e g a r d t o s i z e 

w i s e , t h e human l a b o u r r a n g e d from S 2 . 5 p e r c e n t (Rs 

1 , 0 0 1 p e r h a ) on medium farm t o 5 5 .4 p e r c e n t (Rs 1 ,23 2 

p e r h a ) on s m a l l f a r m s in a d o p t e r s c a t e g o r y . The .samp» 

in n o n - a d o p t e r s , i t r a n g e d from S 9 . ^ p e r c e n t (Rs 9 I t 



Table 5.14 COMPONENTS OF COST OF CUlTIV«TION 

Crop! CASTOR (fturuna) 

fldoptert. 

SI. Operation Costs 
Mo. S t a l l Heriiui l a rge O^prall 

(Rt/ha) 

Nnn-adDpterB 

S»^n Merfiu* t a r g e Overall 
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l.Huian Labour 1232.00 1001.00 1056,00 1122.00 

l inc ludinq t a m l y (55.40) (52.49) (5i,0fl) (54.71) 

labour) 

1133,00 '^r^.OO 119<?.00 1056.00 

(61.54) (59.48) (66.21) (62.12! 

2.Bullock labour 

3.Fariyarrf Manure 

490.00 497.00 460.00 485,00 
(22.03) (26.06) (24.43) (23.65) 

146.00 59.00 26,00 "JLOO 

(6.54) (3.09) (1,38) (4.44) 

419.00 406,AO 332.00 390.00 
(22.76) (26.45) (18.33) (22.94) 

50.00 44.00 49.00 47.00 
(2.72) (2.87) (2,71) (2.76) 

4.Seed 

5.Fertiliser 

6.Plant Protection 

/.interest on Cost 

Total Operation 
Cost 

Fixed Costs 

l.tand Rent 

2.Depreciation 

72.00 75,00 71.00 72.00 

(3.23) (3.93) (3,77) (:.,50) 

199.00 206,00 195.0'-! 200,00 

(8.95) (10.91 (10.5M ( " . ' 5 ! 

35,00 25.00 20.00 28,00 

(1.57) (1.31) (1.06) (1,37) 

50,00 44.00 55.00 53,00 

(2.26) (2.32) (2.92) (2,58) 

2224,00 1907.00 1893.00 2051,00 

(100.00X100.00)1100,00)1100,00) 

1190.00 1447.00 1222,00 1278,00 

(77.75) (89.53) (85,61) (84,^8) 

122.61 73,?') 39,77 9-;.,'7 

(8.00) (4.53) (6.29) (6.18) 

3.Interest on Fixed 218.00 95,8? 115,71 136,;'l 
Capital (14.25) (5.<?4) i8,10) (9,041 

4.Total Fixed 1530.61 1616.16 1427,48 1507,«3 
Costs (100.00)(100.00)(loo, 00) (100.00! 

83.00 84.00 85.00 84.00 

(4.51) (5.47) (4.69) (4.91) 

117.00 52.00 115.00 38.00 
(6.^6) \''.-A\ (6.35) (5.07) 

39.00 36,00 31.00 35,00 

(2,11) (2,35) (1.71) (2.25) 

1941.00 1535,00 1911,00 1700.00 

(100,00)(100,00)(100.001(100.00) 

931.00 802.00 786,00 876.00 

(69,8?) (70.55) (80.90) (75.35) 

121.06 H7 .8? 85.30 114.64 

(9.08) (13.00) (8.78) (9.86) 

281.21 187,0? 100.20 171,90 
(21,09) (16,45) (10.32) (14.79) 

1333,?7 1136,84 971.50 1162.00 
(100,00)(100.00)(100,001(100,00) 

Total Cost o( 
Cultivation 

3754.61 3523.16 3310,48 3559,43 3174,27 7671,84 2782.50 2862.53 

Figures in parentheses indicates percent^gpf 
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p e r h a ) on medium f a r m s t o 6 6 . 2 p o r con t (Rg 1 ,199 p e r 

h a ) on l a r g e f a r m s . F o l l o w e ^ i by human l a b o u r , b u l l o c k 

l a b o u r fo rmed t h e n e x t m a j o r i t e m u n d e r v a r i a b l e c o s t . 

The b u l l o c k l a b o u r c;orist i t u t e i a b o u t 2 3 . 6 p e r c e n t MH 

o v e r a l l f a rm s i t u a t i o n w i t h Rs 1H5 p e r h e c t a r e on 

a d o p t e r f a r m s a s a g a i n s t 27 .'> ,>:>• - o n t and Rs 390 p e r 

h e c t a r e on n o n - a d o p t e r f a r m s . Among t h e s i z e g r o u p s t h e 

c o s t i n t o t a l v a r i a b l e c o s t i t v a r i e d from 22 p e r c e n t 

on s m a l l f a r m s t o 26 P'^'" c e n t on medium f a r m s in a d o p t e r 

g r o u p a s a g a i n s t 1 8 . 3 p e r c e n t on 1 a( qo f a r m s t o 2 6 . S 

p e r c e n t on medium f i r m s in n o n - a d o p t e r f a r m s . 

F e r t i l i s e r f o r m e d t h e nex'.. i m p o r t a n t i n p u t in t h e (.;ost 

c o m p o n e n t . In t o t a l v a r i a b l e c o s t it c o n s i s t c ^ d of a b o u t 

9 . 7 p e r c e n t f o r t h e s a m p l e a s a w h o l e a s a g a i n s t 5 p e r 

c e n t on n o n - a d o p t e r f a r m s . W i t h r e g a r d t o farm s i z e I ii---

c o n t r i b u t i o n v a r i e d from 8 . 9 p e r c e n t on s m a l l fa rm t > 

1 0 . 8 p e r c e n t on medium f a r m s in a d o p t e r g r o u p of 

f a r m e r s , w h i l e t h e same on n o n - a d o p t o ^ r f a r m s i t r a n g e d 

from 3 . 4 p e r c e n t on w^ 1 i urn f a r m s lo 6 . 4 p e r c e n t on 

s m a l l and l a r g e farm c i t e q o r io:-. e q u a l l y . S e e d f o r m e d 

t h e n e x t i n p u t in o r d e r of p r e f e r e n c e in t l ie c o s t i l : e m s . 

The c o s t ofe s e e d on a d o p t e r f a r m s a c c o u n t e d more t h a n 3 

p e r c e n t on an a v e r a g e a s a g a i n s t mtoro t h a n 4 p e r c e n t 

on n o n - a d o p t e r farm s i t u a t i o n . Wit!i r e g a r d s t o t h e 

v i t a l i n p u t f o r a d o p t e r f a r m s i . e . , p l a n t p r o t e c t i o n 

o n l y a d o p t e r f a r m e r s h a s i n c u r r e d a b ' j u t 1 .4 p e r <^enl on 

a n a v e r a g e f o r t h e farm a s a w h o l e . None of t h e n o n -

a d o p t e r f a r m e r s had t a k e n up t h i s i n p u t . The a n a l y s i ' -
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c l e a r l y i n d i c a t e s t h a t a c J o p t e r fa rmq har. s u b s t a n t i a l l y 

u s e d f e r t i l i s e r s , f a rmyarc i m a n u r e anci [:)lant p r o t e c t i o n 

c h e m i c a l s when c o m p a r e d w i t h t h a t of n o n - a d o p t e r f a r m s . 

W i t h r e g a r d t o f i x e d c o s t r e n t a l v a l u e of l a n t i 

f o r m e d a s t h e m a j o r c o m p o n e n t w i t h a c o n t r i b u t i o n of 

8 4 . 8 p e r c e n t on an a v e r a g e f o r t h e s a m p l e a s a w h o l e on 

a d o p t e r f a r m s a s a g a i n s t 7 5 . 4 p e r c ^ n t on n o n - a d o p t e r 

f a r m s . In a b s o l u t e t e r m s t h e r e n t a l v a l u e r a n g e d from 

Rs 1 , 1 9 0 on s m a l l f a r m s t o Rs 1 , 4 4 / per h e c t a r e on 

medium f a r m s of a d o p t e r ' ^ a t e g o r y . '')n i n a v e r a g e i t was 

Rs 1 , 2 7 8 p e r h e c t a r e f o r t h e s a m p l e is a w h o l e . W i t h 

r e g a r d t o n o n - a d o p t e r s t h e r e n t a l v a u e v a r i e d from Rs 

786 on l a r g e f a r m s t o Rs 931 p e r h e c t a r e o n s m a l l f a r m s 

w i t h an o v e r a l l a v e r a g e of Rs ^7 6 for t h e s a m p l e a s a 

w h o l e . C o m p a r a t i v e l y t h e r e n t a l v a l u e of l a n d was h i g h e r 

on a d o p t e r f a r m s i n d i c a t i n g b e t t e r [ j r o d u c t i v i t y a s a 

r e s u l t of a d o p t i n g new t e c h n o l o g y . 

5 . 3 . 2 . 4 Paddy ( k h a r i f) 

The p a r t i c u l a r s t h e f-rist coiiiponon t s o t T'addy 

( K h a r i f ) i s p r e s e n t e d in T a b l e 5 . 1 5 . Among t h e v a r i a b l e 

c o s t s , l a b o u r fo rmed t h e ma jo r c o s t ' - o m p o n e n t . For t h e 

s a m p l e a s a w h o l e 54 p e r c e n t of t h e t o t a l v a r i a b l e c o s t 

was i n c u r r e d t o w a r d s human l a b o u r on a d o p t e r f a r m s a s 

a g a i n s t 62 p e r c e n t on n o n - a d o p t e r f a r m s . On an a v e r a g e 

an a m o u n t of Rs 2 , 4 6 4 p e r h e c t a r e was s p e n t by a d o p t e r s 

a s a g a i n s t Rs 2 , 7 9 4 by n o n - a d o p t e r s . Among t h e s i ^ e 

g r o u p s , i n b o t h t h e f-atnr)o( l o s \ U^^ sma 1 1 f a r m e r s 
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Table 5.15 COMPONENTS OF COST OF CULTIVATION 

Crop : Paddy (Kharif) Rs/ha 

SI. Adopters Mon-adoptprs 

No. Operation Costs 

Siall Medun Largp Ovprali Snail Mediui Largp Ovprel 

l.Huian Labour 2574.00 2244,00 2519.00 2464.00 2827,00 2772.00 2772.00 2794.00 

(Including fatily (52.83) (56.16) (55,69) (54,05) (61,86) (62,4?) (63.45) (62.39) 

Labour) 

2.Bullock Labour 597.00 551,00 571,<:'fl 5'8.«' 880.00 862.00 788.00 852,00 

(12.25) (3.791 (12.f2S (12,68! (19.26) (19.41) (10,04) (19.03) 

3.Fariyard Hanurp 515.00 274.00 331,(0 3')3.iW 3'7.O0 276,00 221.00 286.00 
(10.57) (5.86) (7.3?) (8,671 (7.3/) (6.22) (5.06) (6,39) 

4.Sepd 301.00 273.00 282,00 78?.00 ^89.00 331.00 333.00 353.00 
(6.19) (6,8';) (6.25) (6.7)) (8.51) (7.45) (7.6?) (7.88) 

5.Fertiliser 810.00 629,Od 736.00 764,mi 70.00 129.00 175.00 118,00 

(16.63) (15.74) (16.27) (16.^61 (1,53) (2,90) (4.00) (2,64) 

6.Plant Protection 

7.1nere5t on Cost 75.00 65.00 84.00 '7.00 67.00 71.00 80.00 75.00 

(1.54) (1.62) (1.86) 0,681 (1.47) (1.60) (1.83) (1.67) 

Total Operation 4872.00 3996.^0 4523.00 4559.AO 4570,fifi 4441,00 4369.00 4478.00 

Costs (100.00)(100.00)1100,00)(ion.00) (lOO.00)(100.00)(100.00)(100.00) 

Fixed Costs 

l.Land Rent 2103.00 1954.no 224?.0(i 2103.00 1665.00 1460.oo 1410.00 1522.00 

(86.06) (97.031 '91.60) (90 16) (80.54) (81.34) (88.37) (84.16) 

2.Depreciation 122.61 73.?7 89.77 9-',72 12!.06 147.82 35.30 114,64 
(5.02) (3,45) (3,67) (4,00) (5.86) (8.24) (5,35) (6.34) 

3.1ntprpst on Fixpd 218.00 95.87 115.71 13^,,2! 78!.?| 187.07 100.20 171.89 

Capital (8,92) (4.52) (4.73) (S,84) (13.60) (10.42) (6.28) (9.50) 

4.Total Fixed 2443.61 2173.16 ?447,«B ?':••' 4? 706(.77 1794,84 1595.50 1808.53 
Costs (100.00) (100,no) (100, iio) (1 ori.oo i (lOO,oo) (lOO.00) (100.00) (lOO.no) 

Total Cost of 7315.61 61(9.16 5970,48 6P9(.4: 6t?7,77 6235.84 5964.50 6286.5? 
Cultivation 

Figurps in parentheses indic^ttc pprrcntaQPs, 

http://1954.no
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i n c u r r e d t h e h i g h e s t î n human l a b o u r . The l a b o u r c o s t s 

v a r i e d from Rs 2 , 2 4 4 on modi urn f a r m s t o Rs 2 , 5 7 4 on 

s m a l l f a r m s i n a d o p t e r s . The same r . i n g e d from Rs 2 , 7 7 2 

on l a r g e f a r m s t o Rs 2 ,'^ 2 7 on s m a l l f a r m s in n o n - a d o [ ) -

t e r s . 

The n e x t m a j o r i t e m of v a r i a b l e c o s t was f e r t i ­

l i z e r s . I t i s c l e a r l y s e e n t h a t w h i l e a d o p t e r s s p e n t 

c o n s i d e r a b l e a m o u n t of t h i s i n p u t , tfie n o n - a d o p t e r s 

s p e n t a s m a l l p r o p o r t i o n of t o t a l v a r i a b l e c o s t s on 

t h i s . On an a v e r a g e , f o r t h e s a m p l e a s a w h o l e 1 6 . 7 6 

p e r c e n t of v a r i a b l e c o s t was i n c u r r e d by a d o p t e r s a s 

a g a i n s t j u s t 2 . 6 4 p e r c e n t by n o n - a d o p t e r s . T h i s 

c l e a r l y r e v e a l s t h e a d o p t i o n p a t t e r n of new t e c h n o l o g y 

b e t w e e n a d o p t e r s and n o n - a d o p t e r s . Among t h e fa rm s i z e 

g r o u p s , t h e r e was n o t much d i f f e r e n c e in t h e p r o p o r t i o n 

of e x p e n d i t u r e i n c u r r e d t o t h e t o t a l v a r i a b l e c o s t . 

However i n a b s o l u t e t e r m s t h e r e i.s v a r i a t i o n s . In t t ie 

c a s e of a d o p t e r s , t h e e x p e n d i t u r e i n c u r r e d p e r h e c t a r e 

on c h e m i c a l f e r t i l i s e r s rancj-^l from Rs 6?9 on medium 

f a r m s t o Rs 810 on s m a l l f a r m s w i t t i an o v e r a l l a v e r a g e 

of Rs 764 f o r t h e wtiole s a m p l r . . Wi th r e s j i e c t t o n o n -

a d o p t e r s i t v a r i e d from Rs 70 t o Rs 17S w i t h an o v e r a l 1 

a v e r a g e of Rs 118 for t h e w h o l e s a m p l e . In t h i s 

c a t e g o r y t h e f e r t i l i s e r e x p e n d i t u r e p e r h e c t a r e 

i n d i c a t e d a d i r e c t r e l a t i o n s h i p w i t t i farm s i z e . 

N e x t i n o r d e r of i m p o r t a n c e i s t h e b u l l o c k 

l a b o u r . R e l a t i v e l y t i i g h e r e x p e n d i t u r e was i n c u r r e d on 

t h i s by n o n - a d o p t e r s when L'^ompared t o a d o p t e r s . Fo r t h e 
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sample as a whole Hie aHopt-era incurrecl Rs S7H per 

hectare on bullock labour as aqaiiist Rs 852 by non-

adopters. This formed 17.6 p'̂ r cont and 19 per cent of 

total variable costs respectively on adopter and non-

adopter farms. While the expenditure incurred on this 

cost item indicated an inverse relationship with farm 

size in non-adopters, no specific relationship was 

observed on adopter farms. However even in adopters, 

small farmers incurred highest amount on this. Among 

different farm size groups, the expenditure incurred on 

bullock labour varied from Rs SSI on medium farms tf) F-?s 

597 on small farms in adopters. With respect to non-

adopters, it ranged from Rs 78^ to Rs HBO per hectare. 

Both the category of farms incurred considera­

ble amount on FYM. This clearly shows that one of the 

nutrient management practices v i/.. , integrating organic 

manures with inorganic manures has be^n adopted not only 

by adopters but also by non-ado[) te r s . Fh" expenditure 

incurred in this input ranged from R<-- 274 on medium 

farms to Rs 515 on small farms in idoptors with an 

overall average of Rs 393 per hectar^^ for the sample as 

a whole. On this category of farms the proportion ot 

amount spent to total variable cost varied from 5.9 per 

cent on medium farms to 10.6 per cent on smal] farms 

with an overall average of 8.6 per cent for the whole 

sample. With respect to non-adopters th"-" expenditure 

incurred on FYM ranged from Rs 22 1 t" Rs 337 per hectare 

with an overall averacje of Rs 286 for t tin sample as a 
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w h o l e . T h i s i n d i c a t e d an i n v e r s e r e l a t i o n s h i p w i t h farm 

s i z e . The p r o p o r t i o n of e x p e n d i t u r e on FYM t o t h e t o t a l 

v a r i a b l e c o s t v a r i e d from 5 t o 7 . 4 p e r c e n t w i t h a n 

o v e r a l l a v e r a g e of 6 . 4 per c e n t f o r t h e w h o l e s a m p l e . 

S e e d c o s t f o r m e d t h e n e x t i m p o r t a n t c o s t i t e m . 

W i t h r e s p e c t t o a d o p t e r s , t h e c o s t i n c u r r e d on s e e d 

v a r i e d from Rs 273 on medium f a r m s t o Rs 301 on s m a l l 

f a r m s w i t h an o v e r a l l a v e r a g e oi Rs 283 p e r h e c t a r e f o r 

t h e w h o l e s a m p l e . r h e p r o p o r t i o n of c o s t i n c u r r e d on 

t h i s i n p u t t o t o t a l v i r i a b l ' ^ ' rof; t nrKje^i from 6 . ? fie r 

c e n t on s m a l l f a r m s t o 6 . 8 p ° i c e n t on medium f a r m s w i t h 

an o v e r a l l a v e r a g e of 6 . 2 p e r c e n t f o r t h e w h o l e s a m p l e . 

I n t h e c a s e of n o n - a d o p t e r s t h e c o s t i n c u r r e d on s e e d 

v a r i e d from Rs 331 ( 7 . 5 % ) on medium f a r m s t o Rs 389 p e r 

h e c t a r e ( 8 . 5 % ) on s m a l l f a r m s w i t h an o v e r a l l a v e r a g e of 

Rs 353 ( 7 . 9 % ) f o r t h e s a m p l e a s a w h o l e . 

Among t h e f i x e d c o s t s in bo t t i thr^ ca t,eqf:ir i e s n[ 

f a r m e r s and on a l l farm s i z e g r o u p s , r e n t a l v a l u e of 

l a n d a c c o u n t e d f o r a m a j o r s t i a r e . i 'or th'-' s a m p l e a s a 

w h o l e i t was 90 p e r c e n t of t o t a l f i x e d c o s t on a d o p t e r 

f a r m s a s a g a i n s t 84 p e r c e n t on n o n - a d o p t e r f a r m s . The 

r e n t a l v a l u e of owned l a n d var~ied from Rs 1954 p e r 

h e c t a r e on medium f a r m s t o Rs 2242 on l a r g e f a r m s w i t h 

an o v e r a l l a v e r a g e of Rs 2 10? f o r t h e w h o l e s a m p l e in 

a d o p t e r s . The same f o r nc^n-adop t e r s r a n g e d from Rs 14 10 

t o Rs 1665 w i t h an o v e r a l l aver^age o t Rs 1522 fo r t t ie 

s a m p l e a'̂ ^ a w h o l e . ''tK "̂ rr^ru T1 '-at owneri a n'1 
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i n d i c a t e d on i n v e r s e r e l a t i o n s h i p w i t h farm s i z e in n o n -

a d o p t e r f a r m s . Flowever t h e r e n t : a l va 1 no of owned l a n d 

was r e l a t i v e l y h i g h e r on a l l f a rm s i z e g r o u p s in 

a d o p t e r s . T h i s c l e a r l y r e v e a l e d t h a t t h e p r o d u c t i v i t y 

of p a d d y was h i g h e r on a d o p t e r f a r m s . 

5 . 3 . 3 COST CONCEPTS 

H a v i n g d i s c u s s e r J t h e c o s t of c u l t i v a t i o n on 

i m p o r t a n t c r o p s a c c o r d i n g t o c o s t cf>mpnnr>nts in t h e 

p r e v i o u s s e c t i o n s , an a t t . e m p t h a s b e e n made t o p r e s e n t : 

t h e same a c c o r d i n g t o c o s t c o n c G f ) t s . The d e t a i l s foi 

t h e s e l e c t e d c r o p s a r e p r e s e n t e d in T a t t l e 5 . 1 6 . 

5 . 3 . 3 . 1 Sorghum (L) + P i g e o n p e a 

The c o s t of c u l t i v a t i o n a c ^ c o r d i n g t o cost 

c o n c e p t s c l e a r l y i n d i c a t e d t h a t on a d o p t e r f a r m s t h e 

c o s t o f c u l t i v a t i o n was r e l a t i v e l y h i q h e c on a l l farm 

s i z e g r o u p s when c o m p a r e d t:o t h o n o n - a i o p t e r f a r m s . r)n 

an a v e r a g e , t h e c o s t of c u i t i v a t ion i c r - o r d i n q t n cor;! 

Al , v a r i e d from Rs 1,7 58 on medium f a r m s t o Rs 2 , 3 7 8 on 

s m a l l f a r m s w i t h an o v e r a l l a v e r a g e of Rs 2 , 1 1 4 f o r t h e 

s a m p l e a s a w h o l e on a d o p t e r f a r m s . The same on n o n -

a d o p t e r f a r m s r a n g e d from Rs 84 8 on l a r g e f a r m s t o Rs 

1288 on s m a l l f a r m s w i t h an o v e r a l l a v e r a g e of Rs 1,10 1 

f o r t h e s a m p l e a s a w h o l e . The c o s t AI had i n d i c a t e d an 

i n v e r s e r e l a t i o n s h i p w i t h farm s i z e in t h e n o n - a d o p t e r 

c a t e g o r y . The c o s t of c u l t i v a t i o n a c c o r d i n g t o C o s t R 

a l s o e x h i b i t e d an i n v e r s e r e 1 a t i on s h i r̂  w i t fi f^rm < .̂i7P on 



Table 5.16 Cost of cultivation of crops r̂cL-)rdinq to cost concepts 
(Rs/ha) 

A J o p t e r s Rs /ha Non-Adop te r s 
S i . Name o f the crop 
No. & S i z e C o s t Al Cost n Cost C C o s t Al Co<?t R C o s t C 

1 . So rghum(L)+P igeonpea 

S m a l l 2377 .61 34fS2.f^l 4S0S.r , l 1:^88.06 ^/V/H./'' .1112.27 

Medium 1758.29 2670.1ft ^24 2 .16 946 .82 :?011.84 2380 .84 

La rge 1989.77 2879 .4 8 3154 .4 R 84 8 .30 16'ii).50 2 2 4 3 . 5 0 

O v e r a l l 2 1 1 4 . 2 2 3082.4 3 3800.-13 1 JOG.64 2 1 6 0 . 5 3 2 6 7 3 . 5 3 

2 . Sorghum(H)+Pigeonpea 

S m a l l 2260 .61 3603.61 4204 .61 - .- _ 

Medium 1 9 8 4 . 2 9 3145 .16 3S85.16 

L a r g e 1989 .77 3198 .43 3360 .48 _ - _ 

O v e r a l l 2 1 0 5 . 2 2 3338 .4 3 3 7 5 6 . 4 3 _ .. _ 

3 . C a s t o r (Auruna) 

S m a l l 1 6 0 7 . 6 1 3015.61 3754.61 1282.06 2494 .27 3174 . 27 

Medium 1 4 8 0 . 2 9 3023.16 3523 .16 1225 .82 2 2 1 4 . 8 4 2671 .84 

L a r g e 1708 .77 3046 .40 3 3 1 0 . 4 3 9 9 7 . 3 0 1883.50 2 7 8 2 . 5 0 

O v e r a l l 1648 .22 3062 .43 3558 .43 1157 .64 2 2 0 5 . 5 3 2 8 6 2 . 5 3 

4 . Paddy ( K h a r i f ) 

Small 3964.61 6285.6] 7315.61 3560.06 5506.27 6637.27 

Medium 3396.29 5446.16 6119.]6 3756.82 5403.84 6235.84 

Large 4360.77 67L8.4B 6970.48 4177.30 5687.50 5964.50 

Overall 4040.22 6279.4:= 6891.43 3925.64 5619.53 6286.53 
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t h i s c a t e g o r y . The c o s t of c u l t i v a t i o n a c c o r d i n g t o 

c o s t B r a n g e d from Rs 1690 p e r h e c t a r e t o Rs 2528 w i t h 

an o v e r a l l a v e r a g e of Rs 2 , 1 6 1 f o r t h e s a m p l e a s a w h o l e 

on n o n - a d o p t e r f a r m s . The same on a d o p t e r f a r m s v a r i e d 

from Rs 2 , 6 7 0 on medium f a r m s t:o Rs 3 , 4 6 3 on s m a l l f a r m s 

w i t h an o v e r a l l a v e r a g e of Rs 3 , 0 8 2 f o r t h e w h o l e 

s a m p l e . 

S i n c e t h e t o t a l c o s t of c u l t i v a t i o n h a s 

a l r e a d y b e e n d i s c u s s e d in t h e p r e v i o u s s e c t i o n , 

d i s c u s s i o n on C o s t C h a s n o t b e e n p r e s o n t e r l h e r e . 

The f o r e g o i n g a n a l y s i s h a s r ] e a r l y showed t h a t 

on a d o p t e r f a r m s t h e c o s t of c u l t i v a t i o n was r e l a t i v e l y 

h i g h e r w h a t e v e r t h e c o s t , c o n c e p t . T h i s a g a i n s u p p o r t s 

o u r e a r l i e r f i n d i n g s t h a t t h e s e h i g h e r c o s t ' s on a d o p t e r 

f a r m s a r e d u e t o a d o p t i o n of new t e c h n o l o g y on t h e s e 

f a r m s . The a n a l y s i s i s p ^ r e s e n t e i s e p a r a t e l y f o r 

v a r i a b l e c o s t s and f i x e d c o s t s . 

5 . 3 . 3 . 2 Sorghum (H) + P i g e o n p e a 

W i t h r e g a r d s t o t h e con i of " n l t i v a t i o n -if t h i s 

c r o p e n t e r p r i s e c o s t \] v a r i e d from R s . 1 , 9 8 4 . 7 9 on 

medium f a r m s t o R s . 2 , 2 6 0 . 6 0 on s m a l l f a r m s w i t h an 

o v e r a l l a v e r a g e of R s . 2 , 1 0 5 . 22 f o r t h e w h o l e s a m p l e . 

The c o s t of c u l t i v a t i o n a c c o r d i n g ro^\ B r ange r J from 

R s . 3 , 1 4 5 . 1 6 on medium f a r m s t o R s . 3 , 6 0 3 . 6 1 on s m a l l 

f a r m s . The same f o r tfie samp I " a s w h o l e was 

R s . 3 , 3 3 8 . 4 3 . I t c l e a r l y i n d i c a t " ^ ! t h a t tfie co ' - t of 
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cultivation per hectare hiK not indicated any 

perceptable relationship with that of farm sizeY This 

crop enterprise i.e., sorghum (hybrid) f pigeonpea has 

been taken up only by adopter farmers indicating the 

raising of hyb rid varieties under new technology. 

5.3.3.3 Castor (Aruna) 

The c o s t of c u l t i v a t i o n a c c o r d i n g t o c o s t c o n ­

c e p t s i n c a s t o r a l s o r e v e a l e d t h a t a d o p t e r s i n c u r r e d 

h i g h e r c o s t on a l l farm s i z e g r o u p s a s c o m p a r e d t o t h a t 

of n o n - a d o p t e r s . W h i l e Cos t Al anti C o s t B i n d i c a t e d an 

i n v e r s e r e l a t i o n s h i p w i t h farm s i z e in n o n - a d o p t e r s , 

o n l y C o s t B i n d i c a t e ^ ] a d i r e c t r e l a t i o n s h i p w i t h farm 

s i z e i n t h e c a s e of a d o p t e r s . C o s t A ] , v a r i e d from Rs 

1,4 80 p e r h e c t a r e on medium f a r m s t o Rs 1,7 09 on l a r g e 

f a r m s i n a d o p t e r s . Tt r a n g e d from Rs 997 t o Rs ] , 2 8 2 in 

n o n - a d o p t e r s . 

C o s t B r a n g e d from Rs 30 16 t o Rs 3046 in 

a d o p t e r s a n d from Rs 1884 t o Rs 2 , 4 9 4 on n o n - a d o p t e r 

f a r m s . 

5 . 3 . 3 . 4 P a d d y ( k h a r i f ) 

I t i s o b s e r v e d t h a t c o s t of c u l t i v a t i o n p e r 

h e c t a r e a c c o r d i n g t o c o s t concept-" ; has not. i n d i c a t e d 

a n y p e r c e p t i b l e r e l a t i o n s h i p w i t h farm s i z e in a d o p t e r s . 

On a n a v e r a g e c o s t of c u l t i v a t i o n a c c o r d i n g t o c o s t 

c o n c e p t A l , v a r i e d from Rs 3 , 3 9 6 on medium f a r m s t o Rs 
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4 , 3 6 1 on l a r g e Carms w i t h an o v e r a l l a v p r a q e of Rs A,0^0 

f o r t h e s a m p l e a s a w h o l e . The same f o r n o n - a d o p t e r s 

i n d i c a t e d a d i r e c t r e l a t i o n s h i p w i t h fa rm s i z e . I t 

v a r i e d from Rs 3 , 5 6 0 t o Rs 4 , 1 7 7 w i t h an o v e r a l l a v e r a g e 

of Rs 3 , 9 2 6 f o r t h e s a m p l e a s a who l ' ^ . 

W i t h r e g a r d t o cfjs t B i t r a n q e d from Rs ? , 4 4 6 

on s m a l l f a r m s t o Hs 6 , MS on l a r g e f a r m s w i t h an 

o v e r a l l a v e r a g e of Rs 6 , 2 7 9 f o r t h e s a m p l e a s a w h o l e 

f o r a d o p t e r s . The samf; in t h e c a s e of n o n - a d o p t e r s it . 

v a r i e d from Rs 5 , 4 0 4 on medium f a r m s t o Rs S,68R on 

l a r g e f a r m s w i t h an o v e r a l l a v e r a g e of Rs S , 6 2 0 f o r t h e 

s a m p l e a s a w h o l e . 

5 . 3 . 4 RETURNS AND INPUT-OUTPUT RATIOS 

An a t t e m p t h a s been made in t h i s s e c t i o n t o 

e s t i m a t e g r o s s and n e t r e t u r n s , l e r i v e i n p u t - o u t p u t 

r a t i o s a n d t o a s s e s s t h e p r o f i t a b i l i t y of d i f f e r e n t 

e n t e r p r i s e s g rown by a d o p t e r s and r m n - a d o p t e r s . T h i s 

i n f o r m a t i o n i s p r e s e n t e d in T a b l e 5 . 1 7 . 

5 . 3 . 4 . 1 S o r g h u m (L) f P i g e o n p c a 

The a n a l y s i s r e v e a l e d t h a t in bolJ i a d o p t e r s a n l 

n o n - a d o p t e r s t h e g r o s s r e t u r n s p e r h e c t a r e fo r t h i s 

i n t e r - c r o p p i n g s y s t e m h a s i n ' i i ( ~ a t e d an i n v e r s e r e l a t i o n -

s h i p w i t h farm s i z e . In a d o p t e r s t h e g r o s s r e t u r n s p e r 

h e c t a r e v a r i e d from Rs 3 , Ui fi t o Ps 1,52 8 [)e r he c - t a r n 

w i t h an o v e r a l l a v e r a g e of Rs 3 , 3 3 8 f o r t h e s a m p l e a s a 
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Table 5,17 Returns and Input-Output Ratio's «n siiopter and Non-acloptpr fan si tuations 

ftdopters Non-fldopters 

SI. Crop i 
No. Fari size 

Total Gross Net Input-
Cost Returns Returns Output 
(Rs/ha) (Rs/ha) (Rs/ha) Ratio 

Total Gross Net Input-
Cost Returns Returns Output 
(Rs/ha) (Rs/ha) (Rs/ha) Ratio 

] , SorgimB(L)*Fiq¥fi*Fcai 

S M I I 4505.61 3578.00 flrj.ftl 0.73 

Hediat 3Z4Z.16 3310.00 67.84 l.O? 

large 3154.48 318f.00 51.5? 1,01 

Overall 3900.43 33'.fl.00 -46?,4T O.Ha 

'1. Sorqhui(H)t^Pigeonpea 

S«all 4204.61 4500.00 ','̂ 5,'') |,07 

Nediuii 3585.16 4Z'.R.0n 67?.8< !.!'* 

large 3360.48 4377.00 1011,V,' 1,30 

Overall 3756.43 438^.00 6?^*.^ I,!7 

3. Castor (fiuruna) 

'̂ .•s-il! 3754.61 47^r.i" ifMU."- !,?,' 

Mediui 3523,16 5793.00 2264,84 1.64 

Large 3310.48 488'?.00 1579.5; 1.48 

Overall 3558.43 511'..00 1554,5' 1.44 

4. Paddy (Kharif) 

Siall 7315,61 8414,00 1098.39 1.15 

Hediui 6119.16 7BM.00 1694.39 l.?8 

Large 6970.48 8968.00 1997,52 1.29 

Overall 6891,43 8412.00 1520.57 1,22 

5117.77 3533.00 470.^3 1.14 

2530.84 3423.00 1042.16 1.43 

2243.50 2698.00 454.50 1.20 

7'-75.',^ 5140.00 ^66,47 1.17 

'-!".,77 4176,00 1001.73 1.32 

2671.84 2942.00 270.16 1.10 

2782,50 3120.00 537.50 1,12 

2862,55 3560.00 497.4 7 1.17 

6637.27 6660.00 22.73 1.00 

6?55.84 5340.00 -395.34 0.94 

5964,50 5642.00 -322.50 0.95 

6286.53 6090.00 -196.53 0.97 
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w h o l e . In non-adopt - . e r Farmr, i t ranqe^J from Rs 2 , 6 9 8 t o 

Rs 3 , 5 3 3 w i t h an o v e r a l l a v e r a g e of: Rs 3 , 1 4 0 f o r t h e 

w h o l e s a m p l e . When n e t r e t u r n s a r e s e e n , o n l y medium 

and l a r g e farm s i z e g r o u p s had m a r g i n a l r e t u r n s w i t h Rs 

6 7 . 8 4 and Rs 3 1 . 5 2 r e s p e c t i v e l y . The s m a l l f a r m s 

i n c u r r e d a l o s s of Rs 9 7 7 . 6 1 f o r a d o p t e r f a r m s . W i t h 

r e g a r d t o n o n - a d o p t e r s t h e n e t r e t u r n s a r e h i g h e s t in 

medium f a r m s w i t h Rs 1 , 0 1 2 . 1 6 f o l l o w e d by l a r g e (Rs 

4 5 4 . 5 0 ) and s m a l l (Rs 4 2 0 . 7 3 ) f ^ r m s . I t was Rs 466 . 17 

f o r t h e s a m p l e a s a w h o l e . The i n p u t o u t p i i t r a t i o s w e r e 

c o m p a r a t i v e l y l e s s on a d o p t e r f a r m s a s a g a i n s t n o n -

a d o p t e r f a r m s . The i n p u t o u t p u t r a t i o s f o r a d o p t e r 

f a r m s r a n g e d from 0 . 7 8 on s m a l l f a r m s t o 1 .02 on medium 

f a r m s w i t h an o v e r a l l a v e r a g e of 0 . 8 8 f o r t h e s a m p l e a s 

a w h o l e . W i t h r e g a r d s t o n o n - a d o p t e r s i t r a n g e d from 

1 .14 on s m a l l f a r m s t o 1.4 3 on medium f a r m s w i t h an 

o v e r a l l a v r a g e of 1 .17 f o r t h e w h o l e s a m p l e . The h i g h e r 

r a t i o s i n t h e c a s e of n o n - a d o p t e r s m i g h t be due t o l o w e r 

c o s t C when c o m p a r e d w i t h a d o p t e r f a r m s . 

5 . 3 . 4 . 2 Sorghum (H) + P i g e o n p e a 

T h i s c r o p c o m b i n a t i o n h a s b e e n t a k e n up o n l y on 

a d o p t e r f a r m s . The a n a l y s i s i n d i c a t e d t h a t t h e g r o s s 

r e t u r n s v a r i e d from Rs 4 , 3 7 2 oi": l a r g e f a r m s t o Rs 4 , 5 0 0 

on s m a l l f a r m s , withi an r i v e r a l l a v e r i q e of Rs 4 , 3 8 6 f o r 

t h e w h o l e s a m p l e . When t h e n e t r e t u t - n s a r e o b s e r v e d i t 

r e v e a l e d a d i r e c t r e l a t i o n s h i p w i t h farm s i z e . W i t h 

h i g h e s t r e t u r n s on l a r g e f a r m s (Rs 1 , o 1 1 . ^ M f o l l o w e d iiy 



medium (Rs 672.84) and small (Rs 295.^9) farms. For the 

sample as a whole it was Rs 629.57, The input outpiit 

ratios were 1.30, 1.19 and 1.07 in th^ same carder and 

indicated profitability in all farm situations. 

15 9 

5 . 3 . 4 . 3 C a s t o r (Aruna ) 

The g r o s s r e t u r n s on t h i s c r o p e n t e r p r i s e f o r 

a d o p t e r f a r m s was h i g h e s t i . e . , Rs S ,78B on medium f a r m s 

f o l l o w e d by Rs 4 , 8 8 9 on l a r g e f a r m s a n d Rs 4 , 7 5 9 on 

s m a l l f a r m s . The same was Rs 5 , 1 1 3 f o r t h e w h o l e 

s a m p l e . W i t h r e g a r d t o n o n - a d o p t e r f a r m s t h e g r o s s 

r e t u r n s was t i i g h e s t on s m a l l f a r m s (Rn 4 , 1 7 6 ) ft^l lowed 

by l a r g e {Rs 3 , 1 2 0 ) and medium (Rs 2 , 9 4 2) f a r m s . On an 

a v e r a g e i t was Rs 3 , 3 6 0 f o r t h e s a m p l e a s a w h o l e . The 

n e t r e t u r n s w e r e c o m p a r a t i v e l y n i g h on a d o p t e r f a r m s a n d 

i t r a n g e d from Rs 1 , 0 0 4 . 3 9 on s m a l l f a r m s t o Rs 2 , 2 6 4 . 8 1 

on medium f a r m s a s a g a i n s t v a r ' i a t i o n of Rs 2 7 0 . 1 6 on 

medium f a r m s t o Rs 1 , 0 0 1 . 7 1 on snia 1 1 f a r m s . The jripuf 

o u t p u t r a t i o was h i g h e s t on medium f a r m s ( 1 . 6 4 ) of 

a d o p t e r s , w h i l e i t was h i g h e s t ( 1 . M) on sma11 f a r m s in 

n o n - a d o p t e r s . For t h e o v e r a l l s i t u a t i o n of a d o p t e r s t h e 

i n p u t o u t p u t r a t i o was 1.4 3 as; a g a i n s t 1 .17 of n o n -

a d o p t e r s . The a n a l y s i s c l e a r l y i n d i c a t e d b e t t e r r e t u r n s 

i n t h e c a s e of a d o p t e r s by f o l l o w i n g new t e c h n o l o g y when 

c o m p a r e d w i t h n o n - a d o p t e r farm s i t u a t i o n s . 

5.3.4.4 Paddy (kharif) 

On paddy crop the gross returns varied from Rs 

7,814 on medium farms to R? 8,968 on larqe farms on 
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a d o p t e r f a r m s a s a g a i n s t v a r i a t i o n of Rs S , 6 4 2 on l a r g e 

f a r m s t o Rs 6 , 6 6 0 on s m a l l f a r m s of nnri-arlof) t e r s . On an 

a v e r a g e t h e g r o s s r e t u r n s w e r e Rs 8 , 4 1 ? a n d Rs 6 , 0 9 0 on 

a d o p t e r and n o n - a d o p t e r f a r m s , r e s p e c t i v e l y . The n e t 

r e t u r n s s h o w e d d i r e c t r e l a t i o n s h i p \- ; i th farm s i z e i n 

a d o p t e r f a r m s , w i t h h i g h e s t r e t u r n s of Rs 1 , 9 9 7 . 5 2 on 

l a r g e f a r m s . The same was R? 1 , 0 9 8 . ' ^ 9 a n d Rs 1 , 6 9 4 . 3 9 

f o r s m a l l and l a r g e f a r m s r e s p e c t i v e l y on a d o p t e r f a r m s . 

In t h e c a s e of n o n - a d o p t e r s t h e n e t r e t u r n s had i n d i ­

c a t e d a m a r g i n a l n e t p r o f i t of RK 2 2 . 7 3 w h i l e medium and 

l a r g e f a r m s i n c u r r e d a n e t l o s s of R'-, (9 5 . 8 4 arul Rs 

3 2 2 . 5 0 , r e s p e c t i v e l y . On an a v e r a g e t h e n e t l o s s was Rs 

1 9 6 . 5 3 f o r t h e s a m p l e a s a w h o l e f o r n o n - a r i o p t e r s . The 

i n p u t o u t p u t r a t i o s for a d o p t e r f a r m s r a n g e d from 1 .15 

on s m a l l f a r m s t o 1 . 2B on l a r g o farmr-^ w i t h an o v e r a l l 

a v e r a g e of 1 . 2 2 f o r t h e w h o l e s a m p l e . V-Jith r e g a r d t o 

n o n - a d o p t e r s t h e r a t i ( 5 S w e r e 1 . 0 , 0 . 9 3 , 0 . 9 4 a n d 0 . 9 6 

f o r s m a l l , m e d i u m , l a r g e and a l l f a r m s , r e s p e c t i v e l y . 

The h i g h e r i n p u t o u t p u t r a t i o s on a d o p t e r f a r m s 

i n d i c a t e d a d o p t i o n if t e c t u i f d o q y h.r-, i r u - r o a s f d t ho i r 

r e t u r n s o v e r t h e i n v e s t m e n t . I t i s a l s o e v i d e n t t h a t 

n o n - a d o p t e r f a r m s w i t h low i n p u t outfujt . r a t i TI i n c u r r e d 

n e t l o s s e s i n medium a n i l a r g e s i z e g r o u p f a r m s . 

The f o r e g o i n g d i s c u s s i o n on c o s t s and r e t u r n s 

f o r d i f f e r e n t e n t e r p r i s e s t s e tween a d o p t e r s and n o n -

a d o p t e r s h a s c l e a r l y b c o u g h t o n t t h e i m p a c t of t e c h n o l o g y 

on a d o p t e r f a r m s a s ' o m p a r o d !o • h/i t r,f n o n - a d o p t e r 
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farms. • '̂  was 

observed that in the case of castor and paddy on all 

farm size groups the gross returns and net profits were 

substantially higher on adopter farms as comiLtred to 

that of non-adopter firms. Tn tuin this has ultimately 

resulted high input output ratios on adopter farms. 

Thus it could be concluded that the impact f)f technology 

on productivity, gross returns and net returns was posi­

tive and quite significant on adopter farms. 

5.4 MAHALANOBIS "D^" 

I t i s l i k e l y t h a t - i d o p t e r s and n o n - a d o [ ) t e r s may 

e x h i b i t a d i f f e r e n t i a l b e h a i v o u r in t f i e i r i n p u t s and 

o u t p u t due t o t h e two d i f f e r e n t s i t u a t i o n s ( i . e . , w a t e r ­

s h e d and n o n - w a t e r s h e d ) . 

To s t u d y t h i s d i f f e r e n t i a l b e h a v i o u r 

2 
M a h a l a n o b i s D was e s t i m a t e d f o r t h e two s e t s of d a t a 

i . e . , a d o p t e r s and n o n - a d o p t e r s . 

The r e s u l t s a r e p r e s e n t e d in T a b l e 5 . 1 8 

I t c a n be s e e n in r e s p e c t of e a c h c r o p t h a t t h e r e was a 

s i g n i f i c a n t d i f f e r n c e b e t w e p n a d o p t e r s and n o n - a d o p t e r s 

2 i n t h e i r i n p u t and c a i t p u t v a l u e s . The D ' was 

s i g n i f i c a n t a t 1 p)er c e n t l e v e l . T h i s b e h a v i o u r 

i n d i c a t e d t h a t a s e p a r a t e a n a l y s i s w i t h r e g a r d t o t h e 

r e s o u r c e p r o d u c t i v i t y i s t o be c a r r i e d o u t f o r t h e two 

s i t u a t i o n s . Hence t h e c a t e g o r y - w i s e a n a l y s i s c a r r i e d 

o u t h a s b e e n d i s c u s s e d in t t ie f o l l o w i n g s e c t i o n s . 
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5.4.1 RESOURCE PRODUCTIVITy, RESOURCE EFFICIENCY AND 

RETURNS TO SCALE 

An attempt is made in this section to estimate 

resource returns, returns to scale and resource use 

efficiency on adopter and non-adopter^ farms. Functional 

analysis was used to estimate the quantitative relation­

ship between the gross income and inpMjt variables. The 

analysis will also help to explore tfie possibilities of 

increasing the gross income by adjusting the input 

levels. 

Among the various available functional forms, 

Cobb-Douglas Production function mode! was selected to 

estimate the resource productivity after examining the 

scatter diagram. The production function estimated 

for different crops for adopter and non-adopter farms 

are discussed separately. In case of both these catego­

ries the "overall" product -'in fnii'-tinnR arc a(AO 

discussed. 

The Cobb-[)oug 1 a s F'rciduct ini [unctions are 

fitted by taking all the important in[)ut variables viz., 

human labour, cattle labour, seed, manure, fertiliser 

and plant protection chemicals as the independant varia­

bles and output as the d(>pendant vari ible (all measured 

in monetary terms). It is observed that the land was 

the basic resource upon which t:he inputs used tiepends 
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mostly. As a result of this, the land had almost a 

perfect linear relationship with the input variables. 

This created the problem of mu11i-co1 1iniarity-

To overcome tne effect of land which is the 

cause for inter-relationship among the input variables, 

the production function was fitted separately to each of 

the size groups of the farmers classified as small, 

medium and large. Since these size groups are homoge­

neous with regard to size (i.e. lami), the independent 

variable "Land" was dropped from the functions. Thus, 

variable land though deleted still its influence can be 

seen since the functions are fitted for liifferent size 

groups, 

Since land is not considered in the analysis 

(the size groups which are homogeneous with regard to 

the land holdings) the analysis f->r "'overall" group 

which is now a heterogeneous group and reflects the 

behaviour of all size groups could not [}o considered ffjr 

interpretation for all the '^rops in respect of accepters 

and non-adopters. 

Despite dropping the land input to minimise the 

problems of multicol1iniarty, the zero order correlation 

matrix with other input variables ^gain revealed a high 

degree of interrelationship. The production functions 

were seen by dropping land. Tt w a <=̂  observed for al 1 

crops and all size qroups that the production function 

fitted w i t h all input variable?: (f^x-luding land^ 
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resulted in a high coefficient of muHiple -iete rm i na t i on 

i.e., R . However, many partial regression coefficients 

wctc statistically not significant and in some cases 

there was a distortion in sign of the variables also. 

This behaviour clearly reflec-ted the ill-effects of 

multi-colliniarity. Hence the step down regression 

procedure was applied for screening the independant 

variables for their inclusion in the production function 

analysis. This procedure identifies the most signifi­

cant variables that directly or indirectly affect the 

output after removing the .fr.'r i< r)f i n t o r - ro ] a t i ons h i p 

among the independent variabiles. 

The detailed discussion : f the 

analysis is presented below. 

f u n c t i o n a 

5.4.1.1 Sorghum (L) + Pigeonpea (adopters) 

Sorghum (L) t Pigeonpea is an important inter­

cropping system recommended in dryland agriculture. I'he 

production elasticities and related statistics are 

presented in Table 5.19. 

Small farms 

The coefficient of multiple determination R 

was 0.76. The production elasticities f:if the variables 

namely human labour and fertilisers were 0.8 4 and 0.72, 

respectively. These two coefficients of variables weri^ 

positively correlated with gross value of output. These 

were found to be statistically significant at 1 per cent 
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Table 5.19 Produclion Elasticities and Related Statistics; Jonar • Piqeonpea (Local) 
(Value in Rupees) Perfari 

ftdoptprs Nnn-adopter5 
SI. Particulars 
No, Sial) Meriiui Large O-erall Stall Meriiun Large Overall 

i No. D1 f a n s 

Constant iDg(a) 1,3224 3,'(910 9.Z169 ?,8831 4.0295 4.6S43 4.9605 3.1738 

2 Production elasticities 

Land (ha) 

Huian labour 

Catt le labour 

Seed 

Manure 

Fe r t i l i se r 

Plant protection 

-

0.843211 

(0.2963) 

-0.62791 

(0.2890) 
-

0 . 7 2 7 m 

(0.1602) 

~ 

-

-

0,587511 

(0.1863) 

0.194811 

(0.0227) 

0.26031 

(0.1272) 

" 0.09051 
(0.0427) 

0.5695« 

(0.2668) 

-0,50451 

(0.2436) 
0,28421 

(0.1320) 

0.n54Ml 

(0.0138) 
0,4371U 

(0.107?) 

0.33691 

(0.1489) 

1.4161 

'0,1139) 

~ 

-

-

0.2839$ 

(0.1138) 

0.4989U 

(0.1682) 

" 

* 

~ 

0,8898U 

(0,0835) 

0,0352 

(0.0196) 

-0.0755U 

(0,0244) 

0.464att 

(0.0990) 
• " 

0.4686tt 

(0.0970) 

0.0194 

(0.0087) 

~ 

" 

:J-R2 0.7609 0.8315 0.3708 0,/8*5 0.6624 0.5369 0.9200 0.8585 
4-Relurn to scale 0.94231 0.94271 0.0984t -I,B/|]9> 0,7530« 0.78281 0.94961 0,91391 

5 Seoietric lean 

Output 

Land 

Hunan labour 

Catt le labour 

Seed 

Manure 

Fe r t i l i se r 

Plant protection 

2160.53 

-
1492,13 
456.67 

73,76 

4.36 

258.56 

3.98 

3064.13 

15n.04 

444.23 
114.15 

l-'.n 
286.5'. 

3.66 

<81h.<l7 

7536.5? 

656,87 

182,53 
«').84 

519.60 
14.45 

2850.44 

1618.60 

«89.0? 

10?,19 

11.5? 
309,3< 

5,09 

18'(4,84 

655,44 

196.62 

?6.05 

92.15 

2687.11 

-
787.84 

231.08 

30.00 

7.89 

-

6083.89 

2020.54 

836.23 

70.82 

5.31 

7,54 

4,24 

2505,77 

821.38 

255.62 

29.73 

73.29 

\% Significant at i per cent level of probability 
t Significant at 5 per cent level of probability 
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l e v e l . T h e s e two v a r i a b l e s o x p l a i i K ^ d t.lio v a r i a t i o n in 

t h e g r o s s v a l u e of o u t p u t t o t h e e x t e n t , of 76 p e r c e n t . 

Human l a b o u r p l a y e d an i m p o r t a n t r o l ^ in d r y l a n d a g r i c u ­

l t u r e a s s e v e r a l c u l t u r a l o p e r a t i o n s w o u l d be r e q u i r e d 

t o p e r f o r m f o r s o w i n g , i n t e r - c u 1 1 u r i n g and w e e d i n g e t c . 

Hence t h e i m p a c t of human l a b o u r on o u t p u t was s i g n i f i ­

c a n t l y h i g h . F u r t h e r i t was a l s o f o u n d t h a t t h e o u t p u t 

was h i g h l y r e s p o n s i v e t o f e r t i l i s e r a p p l i c a t i o n in 

j o w a r (L) + p i g e o n p e a in i n t e r - c r o p p i n g s y s t e m . The 

r e s u l t s c l e a r l y i n d i c a t e d tha';. tiy i n c T r e a s i n g 1 p e r c e n t 

o f human l a b o u r t:hc (jro^^s VT 1 UP 'f o u t p u t won 1 rj hr-

i n c r e a s e d by 0 . 8 4 p e r c e n t . ! ? i m i l a r l y a 1 p e r c e n t 

i n c r e a s e i n f e r t i l i s e r w o u l d i n c r e a s e t h e g r o s s Tutp\] l 

by 0 . 7 2 p e r c e n t . I t was a l s o o b s e r v e d t h a t c a t t l e 

l a b o u r had n e g a t i v e l y c o r r e l a t e d w i t h o u t p u t anri i t was 

a l s o s t a t i s t i c a l l y s i g n i f i c a n t a t S p e r cen t . l e v e l . 

T h i s i n d i c a t e d t h a t t h e c a t t l e l a b o u r was e x c e s s i v e l y 

u s e d a n d h e n c e i t w o u l d be p r o f i t a b l e t o c u r t a i l t h e u s e 

of c a t t l e l a b o u r in t t i i s i n t e r - o r o p p i ng . s y s t e m . One per 

c e n t i n c r e a s e i n t h e u s e of c a t t l e l a b o u r w o u l d r e s u l t 

i n a l o s s of o u t p u t t o t h e e x t e n t oi 0 . 6 2 p e r c e n t . 

Medium farms 

The i n c l u d e d v a r i a o l e s v i / . , s e e d a n d m a n u r e 

e x p l a i n e d 83 p e r c e n t v a r i a t i o n in g r o s s o u t p u t . Ttie 

r e g r e s s i o n c o e f f i c i e n t s of s e e d and m a n u r e w e r e O.SH a n d 

0 . 1 9 , r e s p e c t i v e l y . I 'uese two v a r i a b l e s w e r e p o s i t i v e l y 

a n d s i g n i f i c a n t l y ^'^(r-ro I ,?) f r.rf w i t ti f tio out fiut n* ' pn >^ 
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cent- level. Manure also had an impact on the output. 

The results clearly indi'/ated that it would be possible 

to increase the gross output t)v 0.58 per cent and 0.19 

per cent by increasing 1 per cent of seed and L per cent 

of manures respectively. 

Large farms 

3 7 per cent of the variation in output. was 

explained by plant protection \^ariable. It was surpri­

sing that the other important variat)les namely human 

labour, fertilisers, seed and manures did not show any 

impact on output in the case of large farmers, unlike in 

the case of small and medium farmers. 

Overall 

Though the impact d. different variai)les on 

output was different in different size qrups, all the 

variables included in tfie funcd. ion showed significant 

impact on the gross output. The positive impact which 

was also statistically signif icant wis noticed in the 

case of human labour, seed, manure'-, fert ilisers aiul 

plant protection. However, the cattle labour had 

negative but significant impact on output. In other 

words the cattle labour was found to be excessively 

used. Hence there was need to curtail the use of cattle 

labour in this inter-cropping system. All the included 

variables explained 78 per cent of variation in the 

value of gross output. 
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Returns to scale 

The sum oE regression troe f f i c i ent i.e. ( '̂'j ̂  

indicated the operation of constant returns t:o scale in 

this cropping system since thie scale coefficient has not 

deviated from unity significantly. 

5.4.1.2 Jowar (L) + Pigeonpea (Non-adopters) 

Small farms 

6 6 per cent of the \'ariation in the value of 

gross output was explained by two variables namely human 

labour and seed. The producrtion elasticities of human 

labour and seed were 0 . _< 3 and 0.4 1 respectively. The 

variable of human labour was (positively and siqnifcian-

tly correlated with output i' '> p̂ er cent level . This 

showed that 1 per cent increase in human labour would 

increase the output by 0. "< 3 per cent . Similarly a 1 per 

cent increase in the use of seed would increase the 

output by 0.41 per cent . 

Medium farms 

The regression coefficients of cattle labour 

and seed were 0.28 anij 0.49, respectively and both were 

significant. These two variables together explained S8 

per cent of variation m gross ^nJtput. The results 

suggested that the increased use of these two variables 

would increase the gross output,. Por example a one per 

cent increase in catt. le labour would incr'^ase the value 
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of gross output by 0.28 per cent. Similarly, a 1 per 

cent increase in seed would increase the gross value of 

output by 0.49 per cent. 

Large farms 

The coefficient of multiple determination esti­

mated in the function was 0.92. The variation in gross 

output to the extent of 92 per cent was explained by 

three variables namely seed, fertiliser and plant prote­

ction. The first two variables were posit:ively 

correlated with output. While the former had a positive 

impact which was statistically significant and the 

latter variable though had positive production 

elasticity was not statistically significant. 

Further it was observed that plant protection had a 

negative and also statistically significant impact on 

gross output. This might be due to the indiscriminate 

use of plant protection chemical by large farmers. As 

such it warrants rational use of plant protection 

chemicaIs. 

Overall 

85 per cent of the variation in gross output 

was explained by three variables namely human labour, 

seed and manure. The regression coefficients of human 

labour, seed and manure were 0.46, 0.46 and -0.02, 

respectively. In the case of non-adopters it was found 

that seed had consistent, positive and statis^ica1 1 v 



significant impact on gross output. However, it was 

found that manure had negative and significant impact on 

output. This reflects on t!ie excessive use of this 

input that is manure. There is need to curtail the use 

of this input. 

171 

Returns to scale 

The sum of regression coefficients indic:ated 

the operation of constant returns on large farms and for 

the sample as a whole and decreasing rf^turns to scale on 

small and medium farms. 

5.4.1.3 Jowar Hybrid (Adopters) 

The production elasticities of t iie variables 

included in the function are presented in Table 5.20. 

Small farms 

87 p e r c e n t of t h e v a r i a t i o n in g r o s s v a l u e of 

o u t p u t was e x p l a i n e d by t h r e e v a r i a b l e s , n a m e l y s e e d , 

m a n u r e a n d p l a n t p r o t e c t i o n . I'M" p r o d u c t i o n e l a s t i f ~ i t y 

of s e e d was p o s i t i v e a n ) î t a t i '-t i ca 1 1 y :-, i cjn i f i r a n t . Tlie 

r e g r e s s i o n c o e f f i c i e n t of 0 . 8 ^ i n d i c a t o r ) t h a t a 1 por 

c e n t i n c r e a s e in s e e d w o u l d i n c r e a s e t h e g r o s s v a l u e of 

o u t p u t by 0 . 8 3 p e r c e n t . The c o e f f i c i e n t s of m a n u r e and 

p l a n t p r o t e c t i o n w e r e n o t s i g n i f i f:an t . 

Medium farms 

The c o e f f i c e i n t of m u l t i p l e d e t e r m i n a t i o n R' 

w h i c h was 0 . 7 3 i n d i c a t e d t h a t t h e in^-indi^d • ' v a r i a b l e s i n 



Table 5.20 PrcxJuction E l a s t i c i t i e s anci Re la ted S t a t i s t i c s : Jc5war(Hydrid) 
(Value in Rupees) Perform 
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S I . 
No. 

P a r t i c u l a r s 
A'lofitiors 

Sma 11 Med i um La r g e (;)ve r a 1 1 

1 No. of farms 
Constant log{a) 

2 Product ion e l a s t i c i t i e s 

Land (ha) 

Human labour 

C a t t l e labour 

Seed 

Manure 

Fe r t i 1 i se r 

P lan t p r o t e c t i o n 

3 R2 
4 Return to scale 

5 Geometric means 

4 .5816 
0 . 3 6 2 6 : 

0 . 8 3 IP** 
( 0 . 1034) 

0.029Q 
( 0 . 0 290) 

0 .05^6 
(0.03^,S) 

0,.P720 
0.9 214* 

-0 .432S 14 .0769 3 .4206 
1 .9009) ( 1 . 6 4 0 2 ) ( 0 . 7 4 6 6 ] 

0.9<S7 0* 
( 0 . ^ ) 1 1 ) 
0 .6716* 

{0.2P«n) 

- 1 . 7 1 0 5 * * 0,3893 
(0.4170) (0.2147) 

0 . 7 364 
1.6^87+ 

1.9358** 
0 . 2 8 0 5 ) 

- 0 . 4 6 6 0 * * 
( 0 . 0 8 0 8 ) 

0 . 0 2 5 2 * 
f 0 . 0 0 9 6 ) 

0 . 9 5 1 9 
- 0 . 2 1 5 5 

0 . 6 6 4 5 * * 
0 . 1 6 1 0 ) 

0.0284 
0.0142) 

0.8768 
1.0322* 

Output 
Land 
Human labour 
C a t t l e l abour 
Seed 
Manure 
Fertiliser 
Plant protection 

2853.'-a 

87 5.̂ '̂-' 
359.(^1 
4 3.12 
7 5.06 

294.6'^. 
6. OP 

4607. 4 ̂^ 

129'1.',/| 
4 69.4'-
7 7. ! f? 

279.06 
4 46. If. 

7 . a ! 

8688.97 

17 56.96 
777.38 
1258.74 
1 18.':'9 
766.15 
95.45 

4409.52 

1 186.10 
47 5. 36 
68.29 

131.45 
4 28.7 1 
13.0 3 



1 ^ J 

the function had explained 73 per cent variation in the 

gross value of output. The regression coefficients of 

cattle labour and seed wete 0.96 and 0.6/ respectively 

and statistically significant. This indicates that one 

per cent increase in cattle labour would increase the 

gross value of output by 0.96 per cent. Similarly it 

would be possible to boost up the gross value of output 

by 0.67 per cent with one per cent increase of hybrid 

seed . 

Large farms 

It was found that four variables, namely cattle 

labour, seed, fertil isers and plant protection had 

explained - variation in grrjss value of output:. I'he 

impact of cattle labour and ''ertiliser was found to be 

negatively significant while seed and plant protection 

had positive and sicinificant impact rm ()r<iss value of 

output. The regression coefficients of seed and plant 

protection were 1.90 and 0.02 respectively and statist i-

caliy significant. The regression coefficeints indi­

cates that one pet; cent incroasc in soerl a rui plant 

protection would increase the gross value of output by 

1.90 per cent and 0.02 per cent, respectively. 

Overall farms 

The regression coefficeints of cattle labour 

seed and plant protection estimated m the function were 

0.38, 0.66, 0.02, respectively- •'̂ monq th'^se '̂a''i ab 1 •=>s 
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c l i l l ' o n l y s e a ' l h i 1 ' - . i j i i i ' i - ' '[' ' ' : ' • 

o u t p u t . The'^e t h n e ./ t - i 11 ! ^ ; ^Kfil i i n - J H 7 pv-̂  r r-^.nt r) f 

v a r i a t i o n in g r o s s va 1 m of o i i ' p u ' . 

R e t u r n s t o s c a l e 

The sum of r e a r ^ ' ; s i o n f^o" f f i I:M en f s f o r PITM 1 1 

f a r m e r s and f o r t h e wh)L" •",in[)l-> L t i l i r - a t T ] i,h ^ op'M-ii ion 

of c o n s t a n t r e t u r n s fo -•; c.-t'^ °, . rn hhe r i v ; -if 'iv^ i i u n 

f a r m s i n c r e a s i n g ret ; i i r -ns f: ^ c; - , 1 o w i s f o u n d t )̂ be 

o p e r a t i n g . D i m i n i s h i n c ^ r e t u r n s t o s c a l e w e r e p r e v a i l i n g 

i n c a s e of l a r g e f a r m s . 

The f o r e g o i n g d i s c u s s i o n n j ' ^ i r l y j u d i c a l erl t h a t 

h y b r i d s e e d had c o n s i s t e n t l y i n f l u e n r e r ] t l ie v a l u e nf 

g r o s s o u t p u t i r r e s p e c t i v e of farm s i :-:*> g r o u [ ) s . 

5 . 4 . 1 . 4 C a s t o r (Aurna ) a d o p t e r s 

C a s t o r i s c u l t i ^ ' a t e d e x c l u s i v e l y u n d e r d r y l a n d 

c o n d i t i o n s . I t i s a CMSII c r o p cjrtjwn iiy f a r m e r s i r r ' ^ ; - , pe -

c t i v e of t h e s i z e of h o l i i u g . T h ' r e s u l t s of t ĥ ^ 

p r o d u c t i o n f u n c t i o n a n a l y s i s i r e p r c ^ r ^ n t c d i n Tal i lo 

5 . 2 1 . 

S m a l l farms 

The coefficient of multipb"- de t.e rm i na t. i on W 

was 0.68. The variation in gross va 1 M>̂  ;5 f out[nit to the 

extent of 68 per cent was explained by the include'! 
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fable 5.21 Production Elasticities and Related Statiftus; CASTOR (Auruna! 
(Value in Rupees) Perfart 

SI . Part iculars 

HD. 

1 Mo. of f a n s 

Constant log(a) 

2 Production e l a s t i c i t i e s 

Land (ha) 

tlui^n labour 

Catt le labour 

'I'̂ prt 

ttamirp 

Fe r t i l i se r 

Plant protection 

3 R? 

A Return to scale 

S M I I 

3.8619 

-

-

0.3788U 

10.1098) 

0.1713U 

(0.126?) 

-0.0261 

(O.OMl) 

0.056311 

(0.0159) 

0.6873 

0.879i< 

ftdopte's 

f M i 9 « 

4,'16< 

^,i():-Bt 

(n,??87) 

• • • i . ' ? 1 5 ' ! 

I ' i , ' 5«9 ) 

'},6107 

O.J'S^lt 

Lar i jp 

2.9020 

S.T273U 

(0,A2?9) 

0.fc'=.'<7 

0 .5" '9M 

O v e r a l l 

3.617? 

o , : ? ? ' « t 

(A, i7 , - , . i 

O.Of-OMJ 

(0 .0165 ! 

0.8254 

0.960f.> 

S*3J ! 

0.3889 

1.4?i '6M 

( iV '6H?) 

••.^Of>OHS 

( ! \ '^ ; i ' i ) 

0.0325 

(0.0197) 

-n.0467 

(0 .0287 ! 

0.9733 

0 , 9 7 7 n 

Hon-adopter? 

I fediua 

-0.1465 

-

1.5933»J 

(o.nii) 
•-0.4887t 

(0.1?V,M 

*" 

0.9623 

1.10471 

Large 

•2.2858 

-

1.37021 

(0,6141! 

i i . l l 2 f l t l 

(0.2831 

0.7894 

1,4830 

Dverall 

2.7449 

-

0.7175U 

(0.0467! 

0.0564U 

(0.0136) 

^ 

0.9614 

0.77391 

5 Geoietric Means 

Output 

Land 

Huian labour 

C a t t l e labour 

Seed 

Manure 

F e r t i l i s e r 

P lan t p r o t e c t i o n 

2627.45 

-

925.80 

270.53 

40.45 

6.55 

35.85 

2.74 

6213,50 

1503.17 

545.B7 

91.91 

3 .U 

162.11 

3.07 

9951. !? 

3000 .8 ' 

978,1 ; 

150,4 ' 

2.93 

406.08 

3 .2* 

4670.A3 

1410./4 

452.f.1 

68.18 

4.3'* 

100.39 

2.95 

2;??.3f l 

856.12 

229,48 

45.24 

9.98 

6.66 

2838.90 

1213.12 

390.94 

91.17 

7.47 

9.10 

2 f69.15 

1630.81 

329.10 

85.09 

3 .6 / 

42.25 

14.96 

3603.24 

-

1581.15 

425.57 

92.20 

3.66 

17.03 

12.10 
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variables namely cattle labour, seeJ, manure and ferti­

liser. The regression .-02 f f i c i en t s of ĉ îttle labour, 

seed and fertilisers were positive -\n<] ^ i qn i f ican t . 

The production elasticities of cattle labour, 

seed and fertilisers were of the ord^r -̂ f 0.38, 0.47 and 

0.06 respectively. This indicates that a one per cent 

increase of cattle lai^our woubl incrca';e the gross value 

of output by 0.38 per cent when other variables are kept, 

constant. Similarly the gross value of output would 

increase by 0.47 per cent and 0.06 per cent by 

increasing the inputs seetJ and fert 1 1 iser?-, by one per 

cent . 

Medium farms 

Human l a b o u r , c a t t l < ^ l a b o u r and s e e d e x p l a i n e d 

61 p e r c e n t o f t h e v a r i a t i o n in c r o s s o u t p u t . The 

r e g r e s s i o n c o e f f i c i e n t s of hum^n l a b o u r , c a t t l e l a b o u r 

a n d s e e d w e r e 0 . 9 0 , - 0 , 9 1 and O.BO, r e s p e c t i v e l y . Human 

l a b o u r a n d s e e d had p o s i t i v e and s i g n i f c i a n t i m p a c t on 

g r o s s o u t p u t , w h i l e c a t t l e l ab i^u r had t i e q a t i v e i m p a c t on 

t h e o u t p u t . T h e r e i s n e e d t o c u r t a i l t h e u s e of c r a t t i o 

l a b o u r s i n c e i t was u s e d e x c e s s i v e l y . 

Large farms 

Cattle labout and seed tocjether explained 66 

per cent of variation in gross value of output. The 

analysis revealed that a one per cent increase in cattle 
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labour would increase the o\jt:pu! by 1 .'Kr' [x̂  r cent while 

similar increase in seed would brinq down the gross 

value of output by 0.38 per cent. 

Overall 

82 per cent of the variation in output was 

explained by three variables nanely cattle lal^our, seed 

and fertilisers. All these variables had positive and 

significant impact on gross output. liencp , the use of 

these inputs is to be stepped up in tĥ-" production of 

castor to realise better returns. 

Returns to scale 

In the case of large farms the returns to scale 

were found to be decreasing as the -summation of t fie 

regression coefficients ^ bi was 0 . "̂  3 In all other 

cases the constant returns to scale were found to be 

operat ing . 

5.4.1.5 Castor (Non-adopters) 

Small farms 

The regression coefficients "f human lafiour Tud 

fertilisers had influenced the output positively, f)ut 

the former was only statistically significant. A one per 

cent increase in human labour would increase the gross 

value of output by 1.5 per cent. The included variables 

had explained 97 per cent of vrariatinn in output. 



178 

Medium farms 

9 6 per cent of the variation in qross output 

was explained by only 2 variables i.e., tiuman labour and 

cattle labour. The former had positive impact with a 

regression coefficient of 1.59 which was statistically 

significant at 1 per cent level. The latter, had 

negative impact on output which was also statistically 

significant. This warrants the need to curtail the use 

of cattle labour. 

Large farms 

7 9 per cent of the variat i ̂ m in qross output 

was explained by only twr vari-il:)les i. . e . , human labour 

and manures. The production « 1 a s t i r i t: i es of both were 

positive and significant. However, the continuation ot 

human labour was much pronouncing on output. 

Overall 

9 6 per cent ot the variation in the gross value 

of output was explained by 2 vari<iblos namely tiuman 

labour and fertilisers. The production elasticities of 

both these variables were significant and positive. A 

one per cent increase in human labour would increase the 

value of gross output by 0.72 per cpnt. However, the 

continuation of fertilisers to value 3f output was only 

ma rgina1. 
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Returns to scale 

It was observe'^ that constant returns to scalp 

prevailed in small, medium farmers qroup and on overall 

situation. However increasing returns to scale were 

found to be operating in large farmers. 

5.4-1.6 Paddy (Adopters) 

The size wise estimated p)roduction functions 

for paddy on adopter and non - ̂  iopt.er farms are presen­

ted in Table 5.22. 

Small farms 

I t w a s o b s ' ^ c v e c j t h i t t tic p r iu juc - i i o n f u n d i o n 

f i t t e d w i t h a l l i n p u t v a r i a t ) l e s r e v e a l e d a h i g h R' v a l u e 

o f 0 . 7 1 ( A p p e n d i x ) . r h i s i r u i i c a t o d t h a t a t ) o u t 7 1 p e r 

c e n t o f t h e v a r i a t i o n in t h e o u t p u t hT-; l>'^en e x p l a i n e d 

b y t h e i n p u t v a r i a ! ) l e s i n c l u d e ; ! i n t li'^ f u n ' - t i o n . 

H o w e v e r , i t i s s e e n t h a t c o e f f i •: i e n t ; of o n l y t w o i n d e -

p e n d a n t v a r i a b l e s ( o u t of f i v ' ^ i n d u ' ^ ^ n d a n I v.w i i h i ' ^ O 

v i z . , h u m a n l a b o u r a n d c a t t l e l a b o u r w r e s t a t: i s t i, c a 1 I y 

s i g n i f i c a n t . T h i s t ) p h a v i o u r w a s d u o t o mu 1 t i - f o 1 1 i 

n i a r i t y . S u b s e q u e n t l y w h e n t h e s t o p down p r o c e r i u r f ^ 

a p p l i e d t h r e e i n d e p e n d a n t v a r i a l i b M ? v i z . , h u m a n l a t j ' j u r , 

c a t t l e l a b o u r a n d f e r t i l i s e i w :> r ^ t u r o i e d out , s i gn i f i''-a ri t 

i n i n f l u e n c i n g t h e o u t p u t . T h e r e w a s [lo ma j o r d e v i a t i o n 

2 
i n t h e R v a l u e f o r t h i s r e l a t i o n s h i p ( 0 . 6 9 ) a s c o m p a r e d 

t o t h e o n e w h i c h i n c l u d e d a n i n d e p e n d e n t v a r i a b l e . 

F u r t h e r t h e m e r i t of t h i s ' r e l a t i o n s h i p i s t h a t t h e 



Table 5.Z2 Production Elaslicities and Relaifd Stalistusr Paddy 

(Value in Rupees) Perfari 

18G 

SI. Particulars 

No. 

Adopters Nun^rtdopters 

Siall Nediuii Large Overall Siall flediun Large Overall 

1 Ho. ot fans 

Constant (log a) 

2 Production elasticities 

Land (tia) 

Huian labour 

Cattle labour 

Seed 

Manure 

Fertiliser 

Plant protection 

3 R2 

4 Return to scale 

5 (Jeotetric Means 

1.9733 -Z.9022 1.9716 0,<283 2.9789 2.0881 2.2222 2.8455 

2.127511 l.A746n 0.5387t» i.55Ml< 

-0.80531 

(0.3143) 

0.5702*1 

-0.8107t 

(0.3476) 

0.6909 

0.51961 

0.6751 

1.47«6 

O.lfaH) 

0.48;2» 

0.1761) 

0.962! 

1.0259 

(0,2941) 

-0.'.066 

(0.2393) 

0.32''7 

(0.20(171 

0.7751 

0.9261 

0.485H 

(0,1476) 

0.4132t 

(0.1449) 

-

_ 

0,8359 

i"i,g9a3« 

-

i .0307U 

(0.3195) 

_ 

„ 

0.9702 

1.03071 

(0.1932) 

0,2402 

(0,2204) 

0.O456U 

(0,0195) 

0.8715 

0,8557» 

0.2834tt 

(0.0725) 

0.6674U 

(0.0725) 

„ 

_ 

0.7442 

0.7612t 

Output 

Land 

Huian labour 

C a t t l e labour 

Seed 

Manure 

F e r t i l i s e r 

Plant p ro tec t ion 

4425.29 

-

1750.75 

331.01 

168.24 

52.09 

447.37 

7753.58 

-

3108.42 

555.90 

278.87 

15.62 

622.29 

10563.82 

4020.57 

662.73 

328.10 

111.36 

844.82 

6471.35 

2675.39 

456.44 

227.57 

47,16 

579,92 

4031.40 

2321,29 

532,47 

235.97 

195.27 

11.13 

5898.66 

-

3737.30 

864.26 

335.45 

177.86 

46.88 

10778.19 

7267.08 

1511.76 

646.42 

364.37 

175.48 

5885.05 
-

3653.31 

822.80 

342.17 

226.50 

37.57 

> Significant at 5 per cent probability (Figurf<^ m parentheset arp SE of ̂ ^R coelficients) 

tt Significant at 1 per cent probability 
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coefficients of all the tlitree indepetKient variables were 

statistically significant, hoiu-e tin-:-- c )(> f f i n i on t;; a r r. 

considered for interpretation. rhe r'̂ snl fs of (lie 

production function analysis with all important ir>pvit 

variables and output (irrespective of significance îf 

bis and zero order coi'telation matrix are presented in 

Appendix Tables H I , IV, V and VI. 

Small farms 

The regression coefficients in the function are 

nothing but production elasticities. The roefficient of 

human labour was positive and statistically sign:fir ant 

at 5 per cent level in the estimat'.^d erjuation. The 

regression coefficient of numan laoour was 2.12. The 

coefficient of cattle lal)our and fertilisers were nega­

tively significant. The regression coefficients of 

cattle labour and fertiliser were -O.HO and -0.81 respe­

ctively. The negative coefficients of cattle labour and 

fertiliser showed that these inputs werp excessively 

used and thereby indicating the inefficiency in resource 

use or resource combination. It is suggested that the 

use of these resources sould Iw curtailed. This imfiliel 

that gross income would fall iiy O.H oor cent if the 

expenditure on cattle labour increased by 1 per cent. 

The same was the case with regard to fertiliser. The 

results also indicated that it woud! be possible to 

increase output by 2.12 per cent by increasing human 

labour by 1 per cent. 
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Medium farms 

The results of f un': I: i oria 1 Tnalysi.s obtained 

with all input variables revelled t tia I ibont: 7 0 per cnet 

of the variation in output has been explained by the 

five input variables incLu'rJed in the funot ion. However, 

none of the coefficients of tliese variable were staiis-

tically signifciant, which is a consequence of multi-

col1iniarity. In contrast, the results obtained by 

applying the stepdown regression procedure identified 

human labour as the only i ri; jnpenden t variable which 

significantly affects the outfjiit. 

The regression coefficient if human labour was 

1.47. This variable explainer^ 67. S [)er cent of varia­

tion in gross value of output. It was significant to 

note that the elasticity of output with respect to human 

labour turned out to be not. only positive but also 

fa i rly high. 

Large farms 

The coefficient of multiple ie te rmm i na t i on fr>r 

the relationship obtained after applying st.̂ p down 

procedure was 0.96, deii'^tniq ttiat the independent 

variables have explained al).5ut 1̂6 per cent of the 

variation in the qrc^ss va 1 u" of output. The coeffi­

cients of expenditure on human labour and seed were 

highly significant at 1 per cent and S per cent Level, 

respectively. The elasticity of p'-^duc^ion indicated 
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one per cent increase in human labour wfjulJ increiso 

gross income by 0,53 per cent. Similit ly, one pet cent 

increase in seed would increase the gror;s income by 0.48 

per cent. It is therefore suggested that it wouIi be 

profitable to increase the use of the<̂ f̂  two resources, 

namely, human labour and seed m thn production of 

paddy. 

Overall 

The included variables explain'^d the variation 

in the gross value of input tM thn extont of 7/ per 

cent. The regression coefficients of luiman labour, was 

statistically significant and p^sitivo. A one per rent 

increase in human labour would result in an increase ot 

1,56 per cent of gross income. Fhiman labour was found 

to be dominantly influencing the output in all size 

groups and also for the sample as a wholp. However, the 

coefficients of cattle labour and manuro were negative 

but not significant. 

Returns to scale 

The sum of regression '̂ •̂'je f f i o i ̂ n t s in the Cobb-

Douglas function indicates the returns to scale. Tlie 

sum of regression coefficients 'ns b'̂ tjn teste-i against 

unity. It is seen that whilo drninishinq scale returns 

are operating on small farms, constant returns to sc:ale 

is prevailing on medium and large farms anr] on the 

sample as a whole. 
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5.4.1.7 Paddy (Non-adopters) 

Small farms 

The step-wise "-egreRsion prd'-eduro applie^i for 

fitting Cobb-Douglas production function revealed that 

the output was influenced nainly by rattle labour and 

seed. The partial regression coefficient for both these 

variables were highly significant. These coefficients 

which also represented the elasticities of these 

variables indicated that a one per cent increase in the 

cattle labour would tesult in increasinc) the 

output to the extent of 0.4H per cent when other 

variable viz., seed was kept, constant . Similarly a one 

per cent increase in the seed wonlci result in an 

increase of 0.4 1 per cent in t lie ĉ roisn value of output. 

The cattle labour and seed whicti const itoited 

independent variable for ! lie r^Uob-Uoug las fund ion 

explained the variation m tho (jross i/alue of output to 

the extent of 8 3.5 per rent. 

Medium farms 

Like small farmers, the output of medium 

farmers has also been influeu'-ed hy '-^f^'i , as id'̂ nt if led 

from the step-wise regression proceriure. Hence the 

Cobb-Douglas production function was fitted with only 

independent variable namely ttie seed, whose regression 

coefficient was highly significant at 1 per cent level. 
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The regression coefficient of seed was 1.03. This 

variable alone explained the variation in tiie output to 

the extond of 97 per r'>nt . 

Large farms 

The variables identified as influencing the 

output of large farms were human labour, cattle labour 

and fertiliser. However, the coefficient of cattle 

labour was found to be statistically not significant. 

These three independent variables explained tlie 

variation in the output M^ th^ extent of H7 pet rent . 

The partial regression roeffif ients wt)ich are also the 

elasticities of inputs indicated that the relative share 

of human labour was maxiiium { 0 .'̂i 7) as compared tf> ferti­

liser (0.04), in increasing t.tie output. If would be 

therefore profitable to increase the use of liuman labour 

and fertiliser in paddy production. 

Overall 

I t i s o bs (? r V e d t h a t. t ti e v a r i a b 1 e s w ti i c h 

i n f l u e n c e d t h e o u t p u t v a r i e d in d i f f'̂  rout , g r o u p s . Among 

s m a l l and medium f a r m s s e e d a l ' m g w i i l i ' ) t h e r v a r i a t : ) l e s 

were o b s e r v e d t o be i n f l u e n c i r i r j t tie o u t p u t , w h e r e a s i t 

was n o t t h e c a s e in l a r g e f a r m s . 

At t h e o v e r a l l l e v e l , t h e v j r i a b l e s i d e n t i l i o d 

a s i n f l u e n c i n g t h e o u t p u t we-^R c a t t l e lal^out" and s e e d 

H o w e v e r , f e r t i l i s e r was not i d e n t i f i e d a s t h e r)ijf:piit 
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i n f l u e n c i n g v a r i a b l e in R'P i 1 1 , !i.->diiiiTi f i r in f j r o n p s . In 

o t h e r w o r d s t h e a n a l y s i s of t h i s g r o u p i d e n t i f i e c i a 

d i f f e r e n t s e t o f v a r i a b l e s o t h e r t t ian tho f ; e f o r t h e 

t h r e e g o r u p s . F u r t h e r w i t h i n e a c h g r o u p a l s o t h e r e was 

no u n i f o r m i t y among t h e i n d e p e n d e n t var i a b J e s whicfi w e r e 

i n f l u e n c i n g t h e o u t p u t . Hence due t o t h i s d i f f e r e n t i a l 

b e h a v i o u r of t h e sub-gr( : )u ps , t h e r e s u l t s of t h e o v e r a l l 

g r o u p c a n n o t be c o n s i d e r e d f o r d r a w i n q n e a n i n g f u l i n f e ­

r e n c e s . 

R e t u r n s t o s c a l e 

C o n s t a n t r e t u r n s t o s c a l e was found t o o f ) o r a t e 

on a l l farm s i z e g r o u p s on p a d d y f a r m s in n o n - a d o p t e r s . 

5.4.2 RESOURCE USE EFFICIENCY 

The e f f i c i e n c y of t h e r e s o u r c e s u s e d in t h e 

p r o d u c t i o n o f c r o p s i s e s t i m a t e d by c x n p a r i n g t h e 

m a r g i n a l v a l u e p r o d u c t of i n p u t s w i t ti t h e f a c t o r oppor-

t u n i t y c o s t s . MVP's p e r r u p e ' ' of •̂ x pe nri i t u r n i n c n r f - : ' ! 

on human l a b o u r , c a t t l e l a b o u r , s e e l , m o i i u r e , f e r t i l i s e r 

and t h e MVP of l a n d am f-.Mn put pfi ,ind ' u n p a r o d w i t t i t h" 

o p p o r t u n i t y c o s t s . 

The o p p o r t u n i t y c o s t s to t a J J t i ie v a r i a b l e s a r e 

c o n s i d e r e d t o be one r u p e e exce j i l t l i a t of l a n d , w h e r e 

t h e a c t u a l a c q u i s i t i o n c o s t i s t :akon s i n c e it: i s 

e x p r e s s e d in p h y s i c a l u n i t s . 
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The estimated MVP's if i 1 I t ho in[inlf? for all 

the selected crops were tes-ted using 't' test , to Fin<] 

out whether MVP and acquisition cost ir^ s i rjn i f i ca n t 1 y 

differing. 

5.4.2.1 Sorghum (L) f Pigeonpea 

The particulars of MVP's, opportunity costs and 

their ratios are presented in Table 5.23. 

Small Farms 

The r a t i o s of: MVP t o o p p o r t u n i t y ( o s t f o r hn(nan 

l a b o u r , c a t t l e l a b o u r and f e r l i l i s e r s .ve ro 1 . 2 2 , - 2 . 9 7 

and 6 . 0 7 in t h e c a s e of s m a l l fanii^-- u n d p r a d o p t e r ' s 

c a t e g o r y . MVP t o o p p o r t u n i t y - o s t r T t i o was more tihan 

one i n c a s e of human l a b o u r and f e r t i1 i s e r i n d i c a f - i n ' i 

t h e n e e d t o i n c r e a s e t h e ex pervi i t u r e on t h e s e i n p u t s , 

w h e r e a s MVP t o o p p o r t u n i t y cos*^ t - a t i o t o c a t t l e lal:)Our 

was l o w e s t and n e g a t i v e s u g g e s t iruj t'> r e d u c e t h e exj^en-

d i t u r e on t h e i n p u t t o ' : ) t t a i n t i e t t . e i r e s u l t s . 

The r a t i o s of MVP t o f )ppor t u n i t y c o s t w e r e 0.9'^< 

a n d 3 3 . 3 0 f o r human l a t ) c u r and s e e d r e s p e c t i v l e y u n d e r 

n o n - a d o p t e r c a t e g o r y . T h i s i n d i o a t ' ^ l t ;hat t h e e x p e n c j i -

t u r e on human l a b o u r s h o u l d be reducf^d a s t h e r a t i o was 

l e s s t h a n o n e . I t was i n d i c a t ^ e d t h a t t h e neer] t^i 

i n c r e a s e t h e e x p e n d i t u r e s u b s t a n t i a l l y on s e e d a s t h e 

r a t i o was much g r e a t e r t h a n o n e . 
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Table 5.23 Marginal value Products, Opportunity Costs and Ratios of HVP to OC 
Sorghui (L) • Pigeonpea Rupees Cerlari 

ftdopters Non-adopters 
SI. Particulars 
No. Stall tlediui Large Overall Snail Mediui Large Overall 

1. Marginal Value Products 

Land . - - - . . - . 

Huian labour 1.22 - - 0.96 0.95 - 1.42 
Cattle labour 
Seed - 15.77 - 7.97 33.30 

1.22 
2.97 
-
-
6.07 

-
-

15.77 

15.13 

2.78 

0.96 

-2.9« 

7.93 

13.53 

4.04 
Manure 
Fertiliser 
Plant protection - 32.83 

2. Qppertunity Costs 

3.30 
44.69 
-
-
-

-
76.44 

-
28.40 

-108.33 

-
39.49 

-2.09 

-
-

Land 

Huian labour 
Cattle labour 
Seed 

Manure 

Fertiliser 

Plant protection 

606.90 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

930.24 
i.on 
1.00 

1.00 

1.00 

1.00 

1.00 

1377.72 
1.00 

1.00 

l.PO 

1.00 

1.00 

1.00 

1003.95 

1.00 

1,00 

1.00 

1.00 

1.00 

1,00 

502.97 

1.00 

1.00 

1.00 
1.00 

1.00 

I.Ofl 

728.74 

1.00 
1.00 

1.00 

1.00 
1.00 

1.00 

1847.58 

1.00 
i.OO 

!.00 

1.00 
1.00 

1.00 

1139.59 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

3. MVP to OC ratio 

Land - - - - . , , , 

Hutan labour 1,22 - - 0.96 0.95 - - 1.42 
Cattle labour -2,97 - ~ -2.94 3.30 
Seed - 15.7? - 7.93 33.30 44.69 76.44 39.49 
Manure - 15.15 - 13.53 - - -2.09 
fpri i l isw 6,07 2.7B 4.04 28.40 
Pliwt proiectiM - 52.83 108.55 
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Medium Farms 

In t h e c a s e of merliu'Ti f a r m s t h e r a t i o s of MVP 

t o o p p o r t u n i t y c o s t a r e 1 5 . 7 7 , IS . 1 ] \n<\ ?.1H fo r '-.rM'!, 

m a n u r e a n d f e r t l L i s e r s , r e s p e c t i v e l y u n d e r a d o p t e r s . 

The a n a l y s i s s u g c g e s t e d t h e n e e d tn i n c r e a s e t h e e x p e n d i ­

t u r e on t h e s e t h r e e i n p u t s a s t h e y w e r e more t h a n o n e , 

e s p e c i a l l y i n t h e c a s e of c^ t t , l e l a b o u r and m a n u r e t o 

o b t a i n o p t i m u m l e v e l of b e n e f i t s . 

The r a t i o s of MVP t o oi^po r t un i I y c o s t care j . ^ 0 , 

4 4 . 6 9 f o r c a t t l e l a b o u r a n d s e e d t e n p e ^ t iv l (^y u n d e r n o n -

a d o p t e r s . The a n a l y s i s s u g g e s t e d t h e n e e d t o i n c r e a s e 

t h e e x p e n d i t u r e on t h e s e i n p u t s t i it t a i n b e t t e r 

r e s u I t s . 

L a r g e Farms 

The ratio of MVP to opportunity cost was 3 2.83 

for plant protection under adopters which suggested the 

need to increase the expenditure on plant protection. 

Similarly the malysi - i nd i < • i t •-> i t hr-- necf̂  .",:•, i t-y 

of increasing expenditure on seed and fertiliser under 

non-adopters as the ratios of MVP to ')pportunity cost 

are 76.44 and 28.40. IMit the '-atio of MVP to 

opportunity cost for plant protection wa.'̂  -108.33 whi^-h 

indicated the excessive usage of plant protection 

chemicals and need to reduce i:.he expenditure on this 

item. 
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O v e r a l l 

The e x p e n d i t u r e on humari l.Tl)oiir an(3 c a t t l e 

l a b o u r h a s t o be r e d u c e d in c a s e of a d o p t e r s a s t h o 

r a t i o s of MVP t o o p p o r t u n i t y c o s t a r e 0 . 9 6 and - 2 . 9 4 f o r 

human l a b o u r a n d c a t t l e l a b o u r r e s p e c t i v e l y w h e r e a s 

t h e s e r a t i o s w e r e 7 . 9 3 , 1 3 . S 3 and 4 . 0 4 f o r s e e d , m a n u r e 

a n d f e r t i l i s e r s r e s p e c t i v e l y , -.jhvch i n t i i c a t e d t h e n e e ! 

t o i n c r e a s e t h e e x p e n d i t u r e o•^ t h e s e i t e m s t o a t t a i n 

e f f i c i e n t r e s o u r c e - u s e . 

The r a t i o s of MVP * i i p p i t l mt i i y c)?'.! w ^ r " 

1 . 4 2 , 3 9 . 4 9 and - 2 . 0 9 f o r human l a b o u r , se-^d a n d mar iure 

r e s p e c t i v e l y . The ex pend i M i r e ')n tfio f i r s t two 

v a r i a b l e s n e e d t o be i n c r e a s e d , w h i l e f o r t h e 3 rd 

v a r i a b l e t h e e x p e n d i t u r e h a s fi be c u t down t o o b t a i n 

h i g l i e r r e t u r n s ^ T v nno. adepts>i. |,o-nmK 

The o v e r a l l p i c t u r e shows t h a t in t h e c a s e of 

a d o p t e r s t h e human lal:i-)ur i n p u t vvas -̂  x'-^ s s i ve ly u s e d a n d 

f o r n o n - w a t e r s h e d , m a n u r e and p l a n t [ p r o t e c t i o n w e r ^ 

e x c e s s i v e l y u s e d and t o t r e m a i n i n g v-it iabloc-, th<^Y I r ivf 

t o s p e n d more t o o b t a i n eff i c i e n t r--••,ou r c ^ - u s e by b o t h 

a d o p t e r s and n o n - a d o p t r r p . 

5 . 4 . 2 . 2 Sorghum ( h y b r i d ) f P i q e o n p e a 

The p a r t i c u l a r s of M V f ' s , o[_-)por f un i t y c o s t s and 

t h e i r r a t i o n a r e p r e s e n t e d in I a i ) l " ' ! . ? 4 . 
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Table 5.24 Marginal va lue P roduc t s , Cppor tun i ty Costs and R a t i o ' s of MVP 
t o OC : Sorghum (Hybrid) + Piqeonpea (Value in Rupees) Perfarm 

Adopters 
S i . P a r t i c u l a r s 
No. Small Medium Large Overal l 

1. Marginal Value Produc ts 

Land 
Human labour 
Cattle labour 
Seed 
Manure 
Fertiliser 
Plant protection 

2. OppertOnity Costs 

[and 
Hunan labour 
Cattle labour 
Seed 
Manure 
F e r t i l i s e r 
Plant protection 

3 . MVP to OC r a t i o 

LtJnd 
Human labour 
C a t t l e labour 
Seed 
Manure 
F e r t i l i s e r 
P lan t p r o t e c t i o n 

3S. 18 
1 .14 

2 7 . 0 3 

9 . 4 9 
(10 . n Q 

•19.12 
n . 7 7 

-S .28 
2.29 

3.15 
42.91 

9.61 

10 .00 
1 .00 
1.00 
1 .00 
1 . 00 
1 .00 
1 . 00 

1214 .00 
1.00 
1.00 
1 .00 
1 . 00 
1 .00 
1 . 00 

2 1 6 1 . 0 0 
I .00 
1 . 0 0 
1 .00 
1 . 00 
1 .00 
1.00 

1470 .00 
) .00 
1.00 
1.00 
1 . 00 
1.00 
1.00 

--
5 S. 1 8 

1.14 
-

2 7 . 0 1 

9 .4 9 
4 0 . 0 9 

-
-
-

- 1 9 . 1 2 
1 1 3 . 7 7 

-
- S. 2 9 

2 . 2 9 

3 .15 
42 .Ql 

-
-
9.61 



Small Farms ^2 

The ratios of MVP to OC" for seed, manure arTi 

plant protection were ')5.1P, 1.14 ini '>?.()] respectively 

in the case o£ small firms unrler adopter category of 

farms. MVP to OC ratios were more than one for these 

three inputs indicating the need to increase the 

expenditure on these inputs. 

Medium Farms 

In the case of medium farm.s the ratio of MVP to 

OC for cattle labour and seed were 9.49 and 40.09 

respectively under ad(Dpted category. There is a need to 

increase the expenditure on these items. 

Large Farms 

MVP to OC ratios were -19.12, 11.3.77, -'i . 2 R and 

2.29 for cattle labour, seed, fertiliser and plant 

protection respectively in ca^e of lirg-a- farms under 

adopter category. 

The ratios were negative in the r-^ise of cattle 

labour and fertiliser suc^gesting thr> need to reduce t hi--

expenditure on these inputs. Wher>^r; with regards tn 

seed and plant protection inputs the -.expenditure has to 

be increased. 

Overa11 

The expenditure on cattl*^ labour, seed and 

plant protection are to oe i r>(-rr5 ;i-o-i in t-|-,c. r^p.T' ->* 
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overall farms under ario[Tt:e() ci^eqory T ; (ho ral;io=; ') f 

MVP to OC were 3.15, 4 2.91 a rid 9.61 ro spect. i ve 1 y . 

5.4.2.3 Castor (Aruna) 

The marginal value products, opportunity costs 

and their ratios for castor crop is presented in Table 

5.25-

Small Farms 

The u t i l i s a t i o n of c a t t l e l a b o u r , s e e d -ind 

f e r t i l i s e r s a r e t o be i n c r e a s e d s u f f i c i o n t 1 y i s t h o 

r a t i o of MVP t o o p p o r t u n i t y c o s t w e r e mrjre t h a n o n e . The 

e x p e n d i t u r e on m a n u r e s ha 5 t o bo cur-t a i l e d s i g n i f i c a n t l y 

t o a t t a i n o p t i m u m l e v e l u n d e r a d o p t e r s . 

The r a t i o s of MVP t o o p p o r t u n i t y c o s t w e r e 

4 . 0 1 , - 5 . 0 5 , 7 . 4 6 and - 1 6 . 0 7 f o r human l a b o u r , c a t t l e 

l a b o u r , f e r t i l i s e r s and o l a n t p r o t e c t i o n , r e s p e c t i v e l y . 

The e x p e n d i t u r e on human l a b o u r a n i f e r t i l i s e r a r o ro bo 

i n c r e a s e d w h e r e a s i t h a s fo bo c u r t a i l e d in t h e c a s e of 

c a t t l e l a b o u r and p l a n t j ^ i r o t e c r i o n fnr b e t t e r r e s o u r t ^ o 

u s e e f f i c i e n c y on n o n - a d o p t e r f a r m s . 

Medium Farms 

The r a t i o s of MVP t o o p p o r t i inif;y c o s f wore 

3 . 7 4 , - 1 0 . 4 2 and 6 1 . 0 3 f o r i n p u t s )ii human labrjur , 

c a t t l e l a b o u r a n d s e e d , r e s p e c t i v e l y w h i c h i n d i c a t e s t h e 
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need to incredse the utilisation of hnmin labour and 

especially seed to a larger extent and to curtail the 

expenditure on cattle labour on adopter tanns. 

In case of non-adopters, the hunan labour input 

has to be increased and cattle labour has to be 

decreased as the ratios o£ MVP to opportunity cost were 

3.73 and -3.55, respectively. 

Large Farms 

The input on seed has been excessively used in 

this group (MVP to opportunity cor; t ratio -91.^19) 

whereas cattle labour is insufficiently used (MVP to 

opportunity cost ratio is 19.S6). So the expenditure on 

seed has to be curtailed and cattle latiour has to be 

increased to attain better ratios on adopter farms. 

Overal Farms 

The utilisation of i-attle labour, seed and 

fertilisers are not at opti-Tuim level as the ratios of 

MVP to opportunity cost ire jrealer than one (4.1:^, 

34.97, 2.35 for cattle laboui:, seel ami terti Users, 

respectively). 55o , the expf^nditnre riti these ii-ems has 

to be increased to attain betfer re source-use efficiency 

on adopter farms . 

In the case of non-aiiop t. e r s , the expenditure on 

human labour and fertiliser has to be increased as the 
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r a t i o o f MVP t o oppo i; t nri i |-y '•)•-,( wo r.' 1 .64 i rvi 1 1 . ' ) ^ f o r 

human l a b o u r and f e r r i 1 i s*:; r s r e s p e r t i \/e 1 y t o a t t a i n t h e 

o p t imum l e v e l . 

The o v e r a l l p i c t u r e ^ho^vs t h i t s^ '̂̂ d was i n ^ i p -

q u a t l e y u s e d e x c e p t in c a s e of l a r g e f a r m s u n d e r 

a d o p t e r s a n d c a t t l e Labou r w^g e x c e s s i v e l y u s e d u n d e r 

n o n - a d o p t e r s . So e x p e n d i t u r e on s e e d h a s t o be i n ­

c r e a s e d and on c a t t l e l a b o u r h a s t o be c u r t a i l e d u n d e r 

a d o p t e r s and n o n - a d o p t e r s , r e s p e c t i v e l y t; o a t t a r n on 

o p t imum l e v e 1 . 

5 . 4 . 2 . 4 Paddy ( k h a r i f ) 

The m a r g i n a l v a l u e p r o d u c t s , o p p o r t u n i t y c o s t s 

and r a t i o s o f MVPs t o OC f o r P a d d y c r o p i s p r e s e n t e d i n 

T a b l e 5 . 2 6 . 

S m a l l Farms 

The utilisation of human 1 abour ̂  ca 11.1 e labour 

and fertilisers were not at i|) *: i muin b^M^ause the ratios 

of MVP to opportunity cost were not equal to one in the 

case of adopters. Cattle lil)ou! uii fertiliser wer^' 

used excessively and as such the use :>[ these inputs are 

to be curtailed to get inore returns. 'I'h'--' iiuman Labour 

use is to be increased. 

With regards to non-adopters the ratios of '-IVP 

to opportunity cost were K 6 7 and 7.06 in .:ase of rattle 



8 
o 

o 

a 
U) I/) 

II 
II 
II 
II 
II W 
II U 
11 OJ 
li -U 
II D . 

-8 
(0 
I 
c 

It 
II 
II 
II 
II 

II c 
I I S 
ji a , 
ii o 
II -n 
II <! 
II 
11 
II 
II 
It 

U37 

-s 

(0 

V-i 

0) 
en 
u 

5 

l-g 
I s: 

I r - l 
I r H 
I m u 

r-~ CD 
fNr -
o -v 

cr. 
OJ 
>X) 

I ( 

• ^ t — t 

00 r-
I • • I 

I • • I 

o 
<X) 

( • I I I 
00 

r~ in 
IJ3 O 

I • • I 

m r-

.—I en 

I • I • 
.—I i n 

oo 

I ' l l 

I I 

OJ 

I • I 

I I 

1 I t 

KD yo 
CM VD 
03 r -

• • 1 
T O 

1 

ro 
00 
CTi 

1 • 
1-^ 

1 

O I .1 o CD O I- ' 

o o o o o f ) 
I ,—) --1 r-4 r--< r—I r- l 

O O C) CJ CD O 
c -> CD c> O o <ri 

o o o c;> o o 
C3 C-) O C^ O O 

-H ~ H r—I r—) 

O CI O O O O 

o o o o o o 

O O 1 3 (D CD I 

O O C3 O C3 O 
O C3 CD O O O 

r ai 
C-J(--
CD T T 

o~. 
o-l 
UD 

»£) CM . - ( 
- r '-t o 

I • • I I . 1 

OJ 

I I I - I I I 
00 

r - i n 
>.o o 

I I • • I I 

r r-
>,o --r 
[ < • ) 

(••1 
OJ 
>o 

.- I 

I I I 

CD 

r -

I • I 
OT 

I I 

O C C3 O O CD 
O O CD C5 O O 

, — ^ ^ 1 . - - 1 . - < — ( , - - 1 

^D >,D 
OJ VO 
CO r -

1 • • 1 

• — 1 

1 

O) 
CO 
CTi 

1 • 
r~-

3} 

> m 
> 

S O , 

VD 
OJ 

i n 

0) 

X) 

H 

(T5 

C i-S 
0) •—I 
M M 

C U 

C 
C1 

u 
Q) 
-U o u 
CL. 

c 
nj 3 (Tl 0) (fl 0 r-H 
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J a D o u r a n a s e e a nor non-ac3o[ ) te r s ^ijcj'j!^ s t: i IKJ t h e rior?ri b-> 

i n c r e a s e t h e u s e of t h o ^ ' ! t v o i n p n i s . 

Medium Farms 

The u t i l i s a t i o n if human l i b o u r was m t 

a d e q u a t e a s t h e r a t i o of MVP f) o p p o r t u n i * : y c o s t wgs 

3 . 6 7 8 w h i c h i s more t h a n o n o . S o , t hn ex[:)end i t u r e on 

t h e i n p u t h a s t o be i n c r e a s e d su f f ic: i e n t 1 y t o obf. a i n 

more r e t u r n s on a d o p t e r f a r m s . 

The r a t i o of MV!' ti) o p p o r t u n i t y c o s t f o r s e e d 

was 1 8 . 1 2 4 w h i c h i n d i c a t e d 3i n e e i lo i!i rov- .c t h e exp 'Mi-

d i t u r e on t h i s i n p u t for b e t t e r r.j s 'm r'^^ u';e on n o n -

a d o p t e r f a r m s . 

Large farms 

The e x p e n d i t u r e n e e d t'5 be i n c r e a s e d on human 

l a b o u r and s e e d a s t h e r a t i o s of MVP t o o p p o r t u n i t y c o s t 

w e r e more t h a n o n e ( 1 . 4 2 a n i I S . 69 f o r ^^l^nan l a b o u r and 

s e e d r e s p e c t i v e l y ) . U t i l i s a t i o n of more human l a b o u r 

a n d s e e d w o u l d r e s u l t in bt^t-t^^r t -e tur -ns on a d o p i ^ p 

f a r m s . 

The e x p e n d i t u r e on hu 'n in l a b o u r ha=; to be ';ur -

t a i l e d a l i t t l e a s t h e r a t i i ) of ^VP t o o p n o r M i n i t y ; ' i ; r 

was l e s s t h a n one ( 0 . 8 5 ) w h e r e a s t l i e s e r a t i o s were 1.7 12 

and 2 . 8 0 f o r c a t t l e l a b o u r and f e r t i l i s e r s r e s p e c t i v e l y 

w h i c h s u g g e s t e d t h e n e e d t o i n c r e a s e t l ie e x p e n d i t u r e on 

t h e s e i n p u t s to o b t a i n t - e t t e r r e t . u rnc : -,n n o n - a d o o t < ^ r 

f a r m s . 
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O.-^oiralL Pa c m s 

The a n a l y s i s s u g g o s t e c t o i r i c r e a s e t h e u t i l i s a ­

t i o n of human l a b o u r a s t h e MVP t o o p p o r t u n i t y c o s t 

r a t i o was 3 . 7 7 . The u t i l i s a t i o n of - a t t l e l a b o u r and 

f e r t i l i s e r w e r e t o be c u r t a i l e d s i n c e t:he r a t i o s of MVP 

t o o p p o r t u n i t y c o s t w e r e - 4 . 3 5 , - 3 . 6 2 , r e s p e c t i v e l y . 

The r a t i o s of MVP t o o p p o r t u n i t y c o s t w e r e 

. 2 . 0 3 , 1 1 . 4 8 a n d 1 .63 f o r c a t t l e l a b o u r , s e e d and f e r t i ­

l i s e r s r e s p e c t i v e l y on n o n - a i o p t e r f-irin^. I'lie a n . i l y T i s 

i n d i c a t e d t h e n e e d t o i v - r n - i v i ' x p M i H t u r « en th'^-r-

i n p u t s so a s t o g e t t h e b :> t t e r r.-^-jult i , 

The o v e r a l l p i c t . i r e i nf l i -11 .>i i th^t- t i r i exi)«^'ndi--

t u r e on c a t t l e l a b o u r and f e r i: i L i s.^ !"•• h i s to bp c u r ­

t a i l e d u n d e r a d o p t e r f a n n ? wh^^rn^o t li > -̂  x p.;>n 1 i t u r'^ i s t ' ) 

be i n c r e a s e d s u f f i c i e n t l y -'m < ,u 11 ^̂  l a b o u r , ^5eod arid 

f e r t i l i s e r i n t h e c a s e of n o n - a d o p t " r ^ t o u o r e tow;»rds 

t h e op t imum l e v e l . 

5 . 5 ADOPTION OF TECHNOLOC ,̂ I KS 

The i m p o r t a n t o b j e c t i v e of t h e O p e r a t i o n a l 

R e s e a r c h P r o j e c t of fiie Mahesl iwaram W i i e r s l i e d h a s b e e n 

t o d e m o n s t r a t e r e l e v a n t tp^chno ] og i e s and t h e i r e f f i c a c y 

t o t h e f a r m e r s . I t i s t o e c a u s e of e x t e n s i o n and t r a i n i n g 

a c t i v i t i e s a n d t h e i n p u t . s "U[)pf)rt: p r o v i d e d l)y t h e 

p r o j e c t s t a f f , t h e s p r e a d and a d o p t i o n of t e c h n o l o g y by 

t h e s e l e c t e d f a r m e r s h a s b e e n ^u i t ( ? s i g n i f i c a n t -ind 
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s a t i s f a c t o r y . H o w e v e r , i t was n o t i - . - i t h a i t h e p x t e n t 

of a d o p t i o n o r s p r e a c i of t e c h n o l o g y h i s b ^ e n s c i n t y in 

t h e n o n - w a t e r s h e d a r e a i n i t h i <̂  i n i i - i t ' ^ - t h a i : t h ^ r e i s 

no h o r i z o n t a l d i f f u s i o n c;f ^echn<ll v i y . In a pi. 1. i t 

s u r v e y w h i c h was u n d e r t a k e n p r i o r t o i m p l e m e n t a t i o n of 

w a t e r s h e d p r o g r a m m e t h a t a g r e a t m a j o r i t y of t h e f a r m e r s 

w e r e u n a w a r e a b o u t t h e new t e - h n o 1 o q i e s . By and l a r g e , 

t h e y d i d n o t u s e a n y H i g h Y i e l d i n g V a r i e t i e s o r i m p r o v e d 

v a r i e t i e s in c a s e of i r y l a n i ' - l o p s . A!~ much i m p l e m e n t a ­

t i o n of w a t e r s h e t i ma na cjeifien t p r )gt-,jmmn, i t i s b e l i e v e ^ ! 

t h a t i t h a s b r o u g h t a .varenos!^ al)out new d r y l a n d f a r m i n g 

t e c h n o l o g i e s . H o w e v e r , i t i s n •)) known w h e t h e r thf^se 

t e c h n o l o g i e s a r e a d o p t e d t-'y f a r m e t s uid t h e e x t ^ r i i )f 

s p r e a d of t h e same i t t e m p t h a s b e e n mad-"̂  t o q t n i y t h ^ 

a d o p t i o n of t e c h n o l o g i e s by t h " se l^ot-o^^ t . i r m e r s in th-"^ 

a d o p t e r s a s w e l l a s n o n - a d o p t e r s c a t e j j r i e s . 

A d o p t i o n o f t e c h n o l o g y - c r o p - w i s e 

The r e s u l t s a r e [^res^^nlpi -r i [>-^ i ' , e ^'-v'i t " ( - -hno-

l o g y o r p r a c t i c e - w i s e . Thie t e c h n o 1 o j i e s i r e c l a s s i t i ' ^ l 

i n t o two g r o u p s v i z . , t'-"i tin n l )f] i >•; l i a v i n g l o n g r n n 

i m p a c t , s u c h a s s o i l c a u s e r v i t i on , wat'>i l n r \ ' e s t i n j , 

h o r t i c u l t u r e d e v e l o p m e n t " i . - . , m i i'^ i-tm') I I'l i .' •, 

p r o v i d i n g s h o r t r u n uiipa : t , - u c h as i i i ) r )v'o;] v a r i ^ t i v ; , 

f e r t i l i s e r a p p l i c a t i o n , p l a n t [:)ro t: ^̂  ^ t-i on n e a s u r ' ^ s \\] 

r e c o m m e n d e d c u l t u r a l p ' ' i :: t. i ov^ sijcti i s iii'--^r -u 11. i >.7 i i i )ii 

and w e e d i n g . 
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The p a r t i c u l a r s en Hif" -TdMjition of t e c h n o l o g y 

by t h e s e l e c t e d farin=?rq by th<' ad-ipt^r g r - i n p s are g i v e n 

i n T a b l e 5 . 2 7 . I t i s -itir^o r v^-i f h.i t thiMifjh i I it •>[ 

i m p o r t a n c e i s g i v e n t o s o i l coils'^! TA'T t i f~in l.)un(iina was 

d o n e by o n l y few E a r i n e r s . I h e a d o p t i o n of t j i indini j was 

p r a c t i c e d by 7 , 2 5 . 8 and 3 1 . 8 per o e n t 'if t h e f a c n o r s in 

t h e s m a l l , medium and l a r g n i j r o n p s r e s p e c t i v e l y . 

H o w e v e r , t h e a d o p t i o n j f k h u s g i ' a s s i i l m t ^ f i o n ^a;; ver-y 

common among t h e a d o p t e r s p a r t i c u l a r Jy l a r g e f a r m e r s . 

A b o u t 9 0 . 9 p e r c e n t of t h e farTi .?rs in t h e l a r g e f a r n e r s 

g r o u p a d o p t e d t h i s p r a c t i c e . For •-he s a m p l e a s a w h o l e 

63 p e r c e n t of f a r m e r s r e p ; ) r t e i t h i s f i r a c t i c e . The same 

was 52 p e r c e n t on s m a l l f a r m s and b 4 . 5 pec c e n t on 

medium f a r m s . A d o p t i o n of t i i i s p r a c i i -^ s e e m s t o be luf 

t o t h e good e x t e n s i o n work under takf^ 'n by [ > r o j e c t s t a f f 

i n c o n v i n c i n g t h e f a r m e r s ab-Tut t h e e f f i c a c y of t h e k h u s 

g r a s s p l a n t a t i o n a s a s o i l c c u j i e r v a t ion m e a s u r e . Fh i ' ; 

p r a c t i c e i s t h e c h e a p e s ' : i i i ^'u^ g u i - ^ k ^ s t . 

201 

In d r y l a n d a<_ir i cu 11 ur e , watf^i: p l a y s a c r u c i a l 

r o l e . T h e r e f o r e whal::-vM" " j i n u i u n of n i n w a t e r r e c e i v r - d 

i t h a s t o be h a r v e s t e d f u l l y and p r o ^ ) e r l y . I 'he i m p o r t a n t 

w a t e r h i r v e s t i n g s t r-u :• t u rc^-, .irr> iMi^ g- d i m s . It. w i -, 

o b s e r v e d t h a t o n l y 1 per ;-? n t >f t h e sn i I 1 , 22 p e r .-ent. 

of t h e medium a n d 2 2 . / },->er < n e t of t h" l a rc j e f a r m e r s 

a d o p t e d til i s p r ^ c t i c - ^ . 

The 2il l.^_t" h=3rve':[ i n g t . e ^ t i u i g u e s i . e . , t l ie 

d e e p p l o u g h i n g was a d a p t e d tiy 30 [)er c e n t t h e s m a l l 

f a r m e r s , 8 0 , 6 p e r ; : ' i ] t of iO)-> n-̂  i i um f j i n e - r s a n ) -H , •' 
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Table 5.27 Adoption of technology for long run impacb of adopters 

Name of tecfnology 
Small radium l a r g e Overa l l 

No. P.C. No. P.C Nf). P.C No. P.C 

1. S o i l cxxiservation 67 31 22 120 

a) Khus g r o s s p l a n t a t i o n 35 52.2 20 64 .5 20 90.90 75 62 ,5 

b) Bunding 5 7 .5 8 25.8 7 31.8 20 16.6 

2. Water harvesting 

structures 2 3.0 7 ?2.0 5 22.7 14 11,6 

3. Insitu water harve­
sting Technology 

a) Deep ploughing 

b) Sowing across the 
slope 

4- Horticulture 

5. Agroforestry 
(including pastures) 

20 

60 

2 

-

29. R 

89.5 

3.0 

— 

2 5 

27 

4 

-

80.6 

B7.0 

12.9 

— 

18 

22 

7 

4 

8 1 .8 

100.0 

:U. fi 

18.1 

63 

109 

13 

4 

52.5 

90.8 

10.83 

33.00 
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per cen t of l a r g e EarmGrs. For the -..impl.^ as n who le , 

53.0 per cent fa rmers •ii.iopL^-i t h i s i)r-1; • i, i -'^ . I'he low 

a d o p t i o n oE t h i s p r a c t i c e on sma l l group was due to the 

inadequacy o£ b u l l o c k po^'er. 

Another improved p r a c t i r e i s sowing ac ross the 

s l o p e . Th i s has become very common i r r esoeci : i ve of \\rn 

s i z e g r o u p . The adopt io-i )f f h i s pr i::)-A c:; v.iris i fr'm 

87.0 t o 100.0 per cent in bet^-een f a r n s i ze g roups . Th? 

d r y l a n d s c i e n t i s t s l a i d g r • i': '̂  t" 'Mi[)ha s i s on Mi i ^ 

p r a c t i c e and due t~i gr)od e x t e n s i o n e f f o r t s , t h i s 

p r a c t i c e has become very | ) i pu lT i among i_he f a r m e r s . 

D ry l and hor t i en 1 t nri^ is g i i n i n ' j iiomentnm w i t h 

r a i r i f e d d r y l a n d a g r i c u l t u r e . Though d r y l a n d h o r t i c u l ­

t u r e i s a p r i o r i t y i tem -n wat-M'shed matiagement 

programme, very few fa rmers ( l l . O per cent of the wl io le 

sample) has taken np the [>1 i n t i n g o( hor t i ou ) t n r i 1 

c r o p s . 

Agro — f o r e s t r y i s anothef pract ice whl("h is 

g a i n i n g impor tance c u r r e n t l y . I lowev^i' m the s tudy area 

not much p u b l i c i t y h i - , been gi\A.Mi ( )r Mi i s . Amotui tho 

adop te r f a r m e r s , on l y in la rge s i / e g roup , tjia t too pj'?t 

few farmer's resor t ' ? i <o i.'i •. pr i -i i - ^ , ')n I y I >nr 

fa rmers adopted t h i s p r a c t i c e . I l iey r a i s e d [p lants a long 

the bunds and b o r d e r s . "n -̂ n i 1 1 pi i- -h'^s thes'^^ F i r n ? r-s 

are a l s o r a i s e d the p a s t u r e s . 
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The d a t a p r e s e n t e d in T a b l e S ,28 i n d i c a t e d t h a t 

w i t h r e g a r d s t o non a d o p t e r s it was found t h a t n o n e of 

t h e t e c h n o l o g i e s s u c h a s con spi '̂:̂  t i on , w a t e r h a r v e s t i n g 

s t r u c t u r e s and j_n s i t u w a t e r h a i v e s t i n g t e c h n i q u e s w e r e 

a d o p t e d . However f o u r f a r m e r s t o o k up t h e c u l t i v a t i o n 

of h o r t i c u l t u r a l c r o p s a r o u n d t h e i r w e l l s , w h e r e some 

i r r i g a t i o n w a t e r i s a v a i l a b l e . 

T e c h n o l o g y a d o p t i o n - c r o p - w i s e 

The d e t a i l s of t h e t e c h n o l o g i e s p e r t a i n i n g t o 

c r o p c u l t i v a t i o n a s a d c p t H d by t h e se located f a r m e r s ' if 

the a d o p t i o n g r o u p arc [ t o v i d ' v i i ti t h e 'r,ih1r> S . 2 ' ) . T'ti'' 

d e t a i l s a r e g i v e n c i o [ ) - w i " ; o ii id prnr- t i i - r i - w i s o . 

Sorghum (L) + P i g e o n p e a 

F i f t y two f a r m e r s in t h e a r l o p t e r g r o u p h a v e 

t a k e n up s o r g h u m (L) + p i g e o n p e a c r o p c o m b i n a t i o n . I t i s 

q u i t e i n t e r e s t i n g t o n o t e t h a t n o n e of t h e s e f a r m e r s 

r e s o r t e d t o h y b r i d o r i m p r o v e d v a r i e t i e s of s o r g h u m . 

However a l l the f a r m e r s h i v e igonc! for i m p r o v e d v a r i e t i e s 

of p i g e o n p e a . 

I t was a h e r c u i i a n t a s k f o r t h e r » x t e n s i o n s t a f f 

t o c o n v i n c e t h e fariiior"s abf)iit t h e s u p e r i o r i t y ni t h e 

h y b r i d v a r i e t i e s of s o r ' g h u m . Vhe f - ' i rmers w e r e of t t ic 

s t r o n g o p i n i o n t h a t t h e t a s t e and k e e p i n g q u a l i t y of 

h y b r i d s o r g h u m w e r e f a r from s a t i s f a < t o r y . F u r t h e r t h e y 

a d d e d t h a t i n hybr icJ sorqtiujn t h e p t n d u c t i o n of foc lder 

was l e s s when c o m p a r ' ^ i w i t h t h a t •• l^j., .i\ v a r i c t le;-.. 
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Table 5.29 Adoption of Technology by the selected farmers of the adopters 

Nc 

1. 

a 

b 

c^ 

d 

2 

a 

b 

c 

d 

3 

a 

b 

c 

d 

4 

a 

b 

c 

d 

line of t h e c r o p 

Sorghum(L) + Redgram 
I m p r o v e d . 

V a r i e t i e s o f sorghiim + 
P i g e o n p e a 

1 F e r t i l i s e r 

P l a n t p r o t e c t i o n 
c h e m i c a l s 

Recomiended weed ing 

. Sorghum (H) + Redgram 

1 Improved v a r i e t i e s of 
of sorghum 

Improved v a r i e t i e s of 
of P .Pea 

I F e r t i l i s e r 

P l a n t p r o t e c t i o n 
c h e m i c a l s 

Improved w e e d i n g 

. C a s t o r 

Improved v a r i e t i e s 

F e r t i l i s e r 

P l a n t p r o t e c t i o n m e a s u r e s 

Improved Weeding 

. paddy 

Improved v a r i e t i e s 

F e r t i l i s e r 

P l a n t p r o t e c t i o n 
m e a s u r e s 

l l ind w«3oding 

2 t i m e s 

^ t i m e s 

Sm 

No. 

25 

N i l 
2S 

25 

10 

10 

17 

17 

17 

17 

9 

9 

42 

42 

42 

20 

12 

26 

26 

26 

20 

20 

— 

Ti l 

P . C . 

— 

100 .0 

1 0 0 . 0 

4 0 . 0 

4 0 . 0 

1 0 0 . 0 

1 0 0 . 0 

] 0 0 . 0 

100 .0 

5 2 . 9 

5 2 . 9 

100 .0 

100 .0 

4 7 . 6 

2 8 . 5 

100 .0 

100.0 

7 6 . 9 

7 6 , 9 

- -

- - - : ^ - = r:-

Med 

^to. 

16 

N i l 
16 

16 

6 

10 

14 

14 

14 

14 

6 

6 

29 

29 

29 

19 

14 

14 

14 

I'l 

12 

14 

— 

i uni 

P.C 

— 

100 .0 

100 .0 

37 . S 

6 2 . 5 

100 .0 

100.0 

100 .0 

100. 0 

4 2 . B 

4 2.B 

1 0 0 . 0 

100 .0 

6 5,5 

4 « . 2 

100 .0 

l O f l . t ) 

R S . T 

100 .0 

- -

No. 

11 

N i l 

n 
11 

7 

6 

10 

10 

10 

10 

9 

h 

21 

21 

21 

17 

11 

15 

15 

r. 

15 

1 1 

4 

r g e 

P.C 

— 

100 .0 

1 0 0 . 0 

6 3 . 6 

5 4 . 5 

1 0 0 . 0 

1 0 0 . 0 

1 0 0 . 0 

100 .0 

90 

60 

1 0 0 . 0 

1 0 0 . 0 

8 0 . 9 

5 2 . 3 

1 0 0 . 0 

100 .0 

1 0 0 . 0 

"'3 

2 6 . 6 

Ove 

No. 

52 

Nil 
52 

5 2 

2 3 

26 

41 

41 

41 

41 

24 

21 

92 

92 

92 

56 

37 

52 

52 

52 

4 7 

45 

4 

- a l l 

P.C 

— 

1 0 0 . 0 

1 0 0 . 0 

4 4 . 2 

5 0 . 0 

1 0 0 , 0 

1 0 0 . 0 

1 0 0 . 0 

1 0 0 . 0 

5 8 . 5 

51 .2 

100 .0 

100 .0 

6 0 . 8 

4 0 . 2 

100 .0 

100.0 

9 0 . 3 

H R . 5 

7 . 6 



They also opined that the quality of f(Kider is much 

inferior in hybrid sorghum as compareri to that of local 

va rieties. 

All the )̂ 2 rarmor?; iseci {<^x t i 1 inorn on this 

cropping system, but with respect to plant protection 

only 40 per cent of small farmers, 38 per cent of medium 

farmers and 64 per cent of 111 (76 farmers adopted t;his 

measure. Similarly the recommended intercultura1 and 

weeding practices were not found with all the adopters 

who practiced this cropping systont. 40 pet cent of 

small farmers, 63 per cent of medium farmers and 55 per 

cent of large farmers adopted t ti i s [)t .v t i'o . 

Sorghum (H) + Pigeonpea 

On account of persistant efforts of the project 

staff extension training and demonstration, it oonid be 

possible to convince atleast seme of t:he farmers to take 

up hybrid/improved sorghum varieties with improv/ed 

pigeonpea. 4 1 out of 120 farmers h-3d tried this combi­

nation. All the farmer.; who ad pted t.hi - oroppinc) system 

not only used the hybrid viriet î r̂- of sot-glmm nri 1 

improved varieties o| p • g(>on f c» i , i.ui a ISM re.soi t'>i lo 

fertiliser application. HjwevM , th" same was nt̂ t truf̂  

with plant protection measures. \n the sample as a 

whole, (24 out of 41 farmers) about 5R per cent of the 

farmers adopted this practice. Amcniq the farm sizf> 
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ijr.--:)iips, i t \ / i r i ' ^ ( l f r o n 4^ n ~"- - ' H i i n > 1 i ni ( i rm ; '. ) 'Vi 

p e r cGiit, i n L a r g e E-a rms . Aiiiomj t h e 'vin 1 I f i r a i e r = ; î i p» i 

c e n t a d o p t e s i p l a n t p r o t e c t i o n i n e a s u r ' ^ ' - . 

W i t h r e s p e c t t: > i n o ^ )>.•:; 1 w ^ H i i i j i 'o:)ii t "> 1 :̂ -^ '̂' 

c e n t o f t l i e E a n n e c s a 1 ) p t e ] t i i i ^ o r i - i i --> ( oi: t: ho : ^ i n [ i l o 

a s a w h o l e . I t r a n g e d !:co-n 4 3 p e r o> 'n t o>n m e d i u m E ^ r m s 

t o 6 0 p e r c e n t on l a r g e f a r m s . 

C a s t o r ( A u r u n a ) 

S i n c e c a s t " ) ' " i 5 i o t : = i -. ii > i i i i i r,» i"" i '""d t h " 

b e t t e r a t t e n t i o n oE t ĥ > f I ( T I ' M . 'f?. )ii( o l \:>() f i r n n ' t ; 

h a \ / e r a i s e d c a s t o r ( A r i m i ) . A t u n a v i r i ^ t y i -, an i m p r o v e d 

o n e w h i c h '"las o e c o r i " • ' ' " ) ' p i; ^ i 1 ; r i i > i i ' d ^ f i i" n • • i f 

t h e a r e a . I t w a s ah i'ir\r<:^i] t l i i ' i l n i - i i l l i l u i f i r n - r s , 

who r a i s e d c a s t o r a d o p t e f j t w o i m f i o r t a n t - 5mpr.)nen i .̂ T >! 

tl"ie t e c h n o l o g ' / v i z . , u v--' •>' iiii)r o ; - ] v/11" i e t LO'•• ini 

f e r t i l i s e r s a p p l i c a t i o n s . n ) W ' > - ' i , ' i l / S ) p "̂  r p M .-Mii 

o f t h e f a r m e r s h a v e t a k e n u p | ) l a n i in- ) t ? " - t i o n K w a c i n r ^ ^ . 

T h i s p r a c t i c e i n d i c a t - ^ i a d i r e - L t - l ,\ ^ . i d i i p >vi ' i \ I ' t r n 

si/,<5 a n d i t \ / \ r i e d Id", in IR t i Vl p ^ ' -ni . r l i o n j l i i ! i ^ 

s m a l l f a r m e r ' - , u : e fu l l y -^>\^\'l i -^ i i!> u p i h e e f f i c i f^O'-y 

o f t h e p l a n t p r o t e c t i o n m e a s u r e s m ' . ' i n t< - i r , p r o h i b i t i v e 

c o s t o f [ ) l a n t p r o t ^ • t I ) ! -'i > 'i i - i I ; p ' ' • P. ! 1 t 'i • n i M 

g o i n g f o r t h i s p r a c t i • • ? // i t i • i ^ i i • i ! ; , 1 > / > ' ^ ,.> i 

o b s e r v e d t h a t t h e •; n • 1 ' r » •" n ^-• ^ n ; • 1 ' h e ne c h a n i t-,i ] 

m e t h o d s o f p h y s i c a l l y d e s t r : v y i n : ] th" ' r -v i h a i r y c a t o t p ] - ^ 
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ller and also use bonfire with cycle Tnii other rubber 

tubes etc. It was reported tint t li i s niothod is als--) 

very eEEective in controlling the pest. 

With respect to weeding operations, few farmers 

resorted to improved weeding with small improved 

implements. This varied from 29 per cent of farmers in 

small farms to 52 per cent of farmers in large group 

with an overall average of 40 per cent of the farmers 

for the whole sample {who have grown castor). 

Paddy (khari f) 

The c u l t i v a t o r s a r e r a i s i n g p a d d y w i t h 

i r r i g a t i o n w a t e r from t h e w a t e r t a n k s . D e s p i t e t h e 

s t r o n g p e r s u a t i o n t o s w i t c h o v e r from p a d d y t o i r r i g a t e d 

d r y c r o p s , no t much p r o g r e s s c o u l d be T c h i e v e d . A l l t h e 

f a r m e r s , who had a c c e s s t o t h e w a t e r p r e f e r r e c i t o r a i s e 

paddy d e s p i t e knowing t h a t i t c o n s u m e s more w a t e r t h a n 

i r r i g a t e d d r y c r o p s . The f a r m e r s a l s o f e e l t h a t p a d d y i s 

t h e most s t a b l e c r o p and a l s ' - ' r e q u i r e d f o r f a m i l y 

c o n s u m p t i o n t h e y g i v e p r e f e r e r w - e to t h i s c r o p . 

A l l t h e fa riiio t 't wlio t i i '•, fv i | • i (idy UMCI l i m pi o v d 

v a r i e t i e s p a r t i c u l a r l y T e l i a iiainsa . Al l f a r m e r s a p p l i e d 

a d e q u a t e d o s e s of f e r t i l i s e r , I t w i s a l s o found • h a t 

a b o u t 90 p e r c e n t of t h e f a r m e r ? h a v e u s e d p l a n t 

p r o t e c t i o n c h e m i c a l s to c o n t r a ) 1 p o s t s and d i s e a s e s f o r 

the w h o l e s a m p l e . W h i l e a l l f a r m e r s -in t h e l a r g e g r o u p 

r e s o r t e d t o p l a n t p r o t e ' ^ t ion po ::,c-,,.r-^s , ''7 m d '^f p ^ r 
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cent of the farmers respectively in small ind medium six 

groups resorted to these measures. 

The foregoing discussion amply proved that the 

adoption of improved tec:hno log i es is more in case of 

paddy on irrigated crop t:han the iryland crops. Among 

the dryland crops castor receives the priot ity of the 

farmers as it is a cash c:rop. A great majority of the 

selected farmers have adopted the im[iortant technolo­

gies. In case of sorqhvim (HYV) f Pic^eonpea also, the 

adoption was much better when compared to the sorghum 

local and pigeonpea. 

NON-ADOPTERS 

Adoption of technologies by the selected 

farmers of the non-adopted group are presented in 

Table 5.30. 

SORGHUM (L) + PIGEONPEA 

I t was found t h a t none (it t h f f a r m e r s in t h e 

n o n - w a t e r s h e d a r e a u.s^d sorcjhnm (n ) \ p i qeonti ' - ' i in 

i n t e r c r o p p i n g . They u s e d r)rily Ifji-gl v a r i e t i e s of 

sorghum w i t h p i g e o n p e a . Pven [•)iqeonpea i s n o t 

c o m p l e t e l y i m p r o v e d . Many f a r m e r s u s e d l o c a l v a r i e t i e s 

of p i g e o n p e a . T h i s c l e a r l y shows t h a t t h e r e i s no 

h o r i z o n t a l d i f f u s i o n of t e c h n o l o g y o r t h e f l o w of 

t e c h n o l o g y from watershed to non-wa tei^shed a r e a s . At 
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Table 5.30 Adoption of tech»ioloqy by tfx> s e l e c t e d f i n n e t s of the 
non-aciopters groups 

S.Nk3: Technologies 
Sma 1 1 Med j i IITI I, I r ( |'^ (>/e r a 1 1 

No. P . C . No. P . C . No. P . C . No. P . C . 

1) S o r g h u n ( L ) + p i g e o n p e a 49 37 14 100 

a) Improved varieties 
of sorghum 
Improved varieties 
of redgram 

b) Fertiliser 

c) Plant protection 

-- — 

10 20. 

15 1] 

— 

— 

13 

/O 

— 

35 

54 

— 

10 

12 

2 

— 

71 

Rf, 

14 

— 

23 

47 

2 

— 

23 

47 

2 
chemica ls 

d) Reoomnionded weeding 

2) Castor 

a) Improved varieties 

b) Fertiliser 

c) Plant protection 
measures 

d) Recommended weeding 

3) Paddy 

a) Improved varieties 

b) Fertiliser 

c) P lan t p r o t e c t i o n 
mi?asuros 

d ) Re examine nded w e e d i n g 

2 t i m e s 2T [00 M 100 I !i lOf) R] 100 

f) 

9 

79 

29 

10 

— 

100 

100 

22 

— 

— 

100 

3 4 

13 

1 ̂  

4 

--

^ 

34 

34 

75 

10 

100 

100 

31 

— 

2B 

100 

74 

29 

H 

R 

3 

') 

-— 

IR 

IB 

IR 

1 5 

100 

ion 

3R 

25 

— 

100 

100 

R3.33 

30 

30 

9 

2 

3 

81 

81 

53 

25 

100 

100 

30 

7 

10 

100 

6 5 

3 1 
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a t t e m p t i s made t o e s t i m a t e t h e p x t ^ n f of - i d o p t i o n of 

t e c h n o l o g i e s by f a r m e r s in w a t e r s h e d a r e a in c o m p a r i s o n 

w i t h f a r m e r s in n o n - w a t e rshec^ a r e a . 

R e g a r d i n g t h e f e r t i l i s e r u s e , i t was o b s e r v e d 

t h a t a l l t h e a d o p t e r s u s e d chemi - i l f e r t i l i s e r s in t h i s 

c r o p p i n g . H o w e v e r i n t h e c a s e of n n n - a d o p t e r s i t i s 

c l e a r t h a t o n l y 47 p e r c e n t of t h e f a r m e r s had g o n e f o r 

i t . T h u s , i t i s c l e a r t h a t t e c h n o l o g y a d o p t i o n in t h i s 

c a s e was b e t t e r i n a d o p t e r s . F ' u r t h o r i t i s o b s e r v e d 

t h a t r e l a t i v e l y a l a r g e p r o p o r t i o n of l a r g e f a r m e r s 

among n o n - a d o p t e r s a d o p t e d i m p r o v e d p( i<t i COM snc t i an 

u s e of i m p r o v e d s e e d , a p p l i c a t i o n of c h e m i c a l f e r t i l i ­

s e r s and u s e of p l a n t p r o t e c t i o n chemif a l s . T h i s m i g h t 

b e d u e t o t h e i r a c c e s s a b i 1 i t y t o t h e k n o w l e d g e of 

i m p r o v e d t e c h n o l o g i e s ancJ t h e n e e d e d r e s o u r c e s t o a d o p t 

t h e s a m e . I t i s a l s o i n t e r e s t i n g t o n o t e t h a t n o n e of 

t h e n o n - a d o p t e r s r e s o r t e d t o w e e d i n g o p e r a t i o n s . 

CASTOR (Aruna) 

T h o u g h t h e u s e of i m p r o y o d v i r i o t ior, w-is lOn 

p e r c e n t of t h e f a r m e r s ainoiiq n o r i - a d o p i <> r 5; , ) tie usn i)f 

f e r t i l i s e r s a n d p l a n t p r o t e c t : i on c t i e m i c a l s was not 

p o p u l a r among many f a r m e r s . 

F o r t h e s a m p l e as a w h o l e 30 and 7 p e r cent: of 

t h e f a r m e r s r e s p e c t i v e l y r e s o r t e c i t o f e r t i l i z e r a p p l i c a ­

t i o n a n d u s e of p l a n t p r o t e c t i o n m e a s u r e s . I t was f o u n d 
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that none of the smalJ and meiium farmers adopted plant 

protection. Weeding W T H n<-,\ n romrnnn r>rn r-1- i r-o ,irnorifi thr. 

farmers. 

Paddy 

All the farmers have used the improved 

varieties in case of paddy. However, 5S per cent of 

farmers only applied the fertilizers in the whole 

sample. It was found that the fertiliser number of 

farmers using has increased with increase in size of 

holding. The analysis revealed that 34 per cent of 

small farmers, 7 4 per cent of medium fnrmr.rr! nnd 100 pr'.r 

cent of large farmers applied fertilisers. The adoption 

of plant protection was much less with just 11 per rent 

of the farmers in the whole sample adopt the practice. 

It was found that none of the small farmer adopted this 

pract ice. 

5.6 INCOME PATTERN 

The details on income from different soiirces in 

different categories of households are presented in 

I'able 5.31. For the sample as a whol'̂ ' tJie -iverarje tr)\r\\ 

income of the adopters was Rs 1 8 ,7 1S as against Rs 

16,536 per household in erase casp of non-adopte r s . 

Thus, an amount of about Rs 2,200 was additional income 

obtained in case of adopters. This might be due to 

increased crop production due t'̂  adop)tion of modern 

agricultural technoloay. The variation in the pê -̂cen-



21^ 

T3 

o 
x: 

(1) 
w 
3 
O 
x: 
^, 
m 
0) 
o 
u 

0 
w 

c 
0) 
L I 
d) 

U-4 

e 
o 

0) 
B 
O 
U 
c 

« 
in 

Q) 
r-l 
X) 
nj 
H 

II 
II 
II 
II 
II 
II 
11 
II 
II U) 
II U 
II (1) 
II 4J 
II Cb 
II O 
II T I 
II m 

(f) II O 
Qi II Z 

II 
C II 
M II 
— II 

II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 

II U) 
II U 
II Q) 
II XJ 
II Ch 
II O 
II T I 
II < 

0) > 
o 

cn 

E 

---( 
T) 

E 
CD 

r - H 

t — I 

m 

> 
o 
0) 
cn 
V J 

(ti 

E 
D 

TI 
0) 

(T5 

E 

in 
V-i 

.—I 
D 
(J 

a 
0) 
u 
I j 

D 
O 

CO 

- H O 
c/1 2 : 

o • 

o >x> 

cn CO 
i n 

•^r 00 

i n • 
C M >—I 

r H V D 

i n - ^ 

U 3 • 
r^ O 
I—I V O 

O ^ T 

in t -

CO • 
i n CM 
i n 'a-

Q) 
U 

- i J 
--1 
D 
U 

cn 

C O • ^ ' f ) yO 

in • .-^ • 

CT^ t n 

C D 

C h O 

f j - - I 

r - • m (N 

r v i ' - i p ^ i I -

C O r -

C O 

C O 

CT> O 

o on 

^ - I • 

a in 
r j .—I 

o m 

cn 
r 

c : oo 
r 
O l f - ! 

m 
o n 

v £ ) i r l 

• •a- r » - i 

in 
n) 
D' 

O ^ D 

C ) 

O C ) 

o o 

C O LT-l 

C O 

.—I r - J 

IX) 
CO 

t- i n 
c^ 

m 
c 
o 
in 
CO 
(1) 

U-J 

O 
U 

i n t 

o o 

i n - -

CX) ^ -

V D 

C D 

•>3-

c î r 
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t a g e s of i n c o m e ho t h e t-.ohal from d i f f e r e n t s o u r c e . q 

b e t w e e n t h e a d o p t e r s and n o n - a d o p t e r s was m a r q i n a ] . 

A g r i c u l t u r e was t h e main s o u r c e of income a s 60 and 61 

p e r c e n t of t h e t o t a l i n c o m e was o i ) t a i n e f 3 by a d o p t e r s 

and n o n - a d o p t e r s , r e s p e c t i v e l y . The n e x t i m p o r t a n t 

s o u r c e of i n c o m e was t h e w a g e s o b t a i n e d by h i r i n g o u t of 

l a b o u r . F o r t h e s a m p l e a s a w h o l e 20 and 21 p e r c e n t of 

t h e i n c o m e was o b t a i n e d from t h i s s o u r c e by a d o p t e r s a n d 

n o n - a d o p t e r s r e s p e c t i v e l y . D a i r y o c c u p i e d t h e n e x t 

i m p o r t a n t s o u r c e w h i c h p r o v i d e d 1! and 12 p e r c e n t of 

t o t a l i n c o m e t o a d o p t e r s and n o n - a d o p t e r s , r e s p e c t i v e l y . 

The a n a l y s i s c l e a r l y i n d i c a t e d t h e e x i s t a n c e of 

w i d e v a r i a t i o n s e x i s t e d n o t o n l y in t h e a m o u n t of income 

o b t a i n e d p e r h o u s e h o l d b u t a l s o in t h e c o m p o s i t i o n of 

i n c o m e from d i f f e r e n t s o u r c e s among t h e s m a l l , medium 

a n d l a r g e f a r m e r s . W h i l e t h e s m a l l f a r m e r s o b t a i n e d 42 

p e r c e n t of t o t a l i n c o m e from a g r i c u l t u r e , t h e medium 

a n d l a r g e f a r m e r s o b t a i n e d 70 a n d 74 p e r c e n t of i n c o m e 

r e s p e c t i v e l y from a g r i c u l t u r e . T t i u s , i t i s o b s e r v e d 

t h a t t h e p r o p o r t i o n of i ncome p e r i i o u s o h o l d from a g r i c u ­

l t u r e t o t o t a l i n c o m e h a s i n d i c i t e d an i n v e r s e 

r e l a t i o n s h i p w i t h farm s i z e m b o t h ^ d o p t e r s a n d n o n -

a d o p t e r c a t e g o r i e s . The income from a g r i c u l t u r e r a n g e d 

from Rs 5 , 5 3 8 p e r h o u s e h o l d in s m a l l f a r m e r g r o u p t o Rs 

2 5 , 0 6 7 i n l a r g e f a r m e r g r o u p in a d o p t e r s . In c a s e of 

n o n - a d o p t e r s i t r a n g e d from Rs S4 24 on s m a l l f a r m s t o Rs 

24659 i n l a r g e f a r m ? r ° r h o u s e h o l d . TFIP sam'= in t h e 
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case of non-adopters ranged from 44 y^f^r ci^nt on small 

farm to 87 per cent on large farms. The small farmers 

obtained a substantial portion of the income (35 per 

cent of the total income) from wages by hiring out the 

family labour. About 18 and 4 per cent of the income 

was obtained by medium and large farmers from this 

source in adopters as against 17 and 1 per cent in non-

adopters. Dairy formed another important source of 

income. On an average around 12 per cent of total 

income was derived from thiis source \n both the catego­

ries. Relatively larger shire wan nbt ainod by smal I 

farmers. 

5.6.1 Employment 

The details of number of worker members in 

different categories of households and the number of 

days employed per worker per year for adopter and non-

adopter categories are present.ed in Table 5.32. The 

total number of male workers in the accepters category 

was 180 as against 136 in non-ar]op t er s category. Out of 

252 days of employment per worker p'-̂  r yrrir the worker 

member for the whole sample found employment for 67 days 

(26.6%) for off-farm activities. A male worker was 

employed for 53 days (21.0%) on farin work, wliile he 

could get employment on his own farm fot̂  50 days 

(19.8%). In adopters, dairy and se1f-employment 

provides 39 days (15.5%) and V', days (13.9%) employment. 
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with regards to non-adopters on the sample as a 

whole a male worker could be employed for 65 days 

(21.8%) and 66 days (22.1%) on others farm and owned 

farms, respectively. Off-farm activities provided 

employment for 83 days (27.9%) for male 

worker. Dairy and se1f-employment could provide work for 

38 days (12.8%) and 24 days (8.1%), respectively. Among 

the three size groups of farms the maximum number of 

days of employment was found c)n owned farm by large 

farmers. The employm-^nt- on (n>;n farm iric-rr-'ased with thr" 

increase on farm size. Ilowo\'ni , t hr> nnijiloymont in off -

farm activities decreased with increase in the size i)f 

holding. It was found that the employment on dairy has 

increased with increase in the size of holding. Similar 

was the case with respect to se1f-employment. 

In non-adopters the own firm employment of 

male worker increased with increa:^" in the size of 

holding with 48 days (16.3%) ori small f^rms to 118 days 

(40.14%) on large farms. The se 1 f-*̂iiip 1 f)yme nt was found 

to be increasing with ttie inrronTo in --, i zf of holding. 

It was found that the non-ado(3ter mile Wfjrker in gma 1 I 

farmers group found employment for 2'̂''! 'lays in a year as 

agianst 305 days by medium and 292 days by large 

farmers. The above analysis clearly indicates that the 

workers in different sizes of households did not employ 

fully throughout the year. 
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5.6.1.1 Female Employment: The number of (]ays employed 

by female worker both for the adopter r, and non-adopters 

group was relatively Lower when comparer] tx̂  the number 

of days employed by the male workers in both the groups. 

In the sample as a whole, the difference between the 

adopter female worker and non-adopter female worker in 

the total number of days employed was only 10. In the 

sample as a whole the female in adopter families was 

employed for 66 days (22.9%) own farm provided 3'' days 

(19.3%) of employment. Se1f-employment was found by the 

female workers to the extent of 36 days (18.8%) in a 

yea r. 

The women in the large families could be 

employed only for 98 days in a year. Thus, for most 

part of the year the female workers in the large 

families remained unemployed. 

Hiring out of labour both on-farm and off-farm 

was maximum in the case of female workers of non-

adopters group with 60 days {?'>.f^'h) ui'i SO riays (?'l.R?, ) 

respectively. It is also obs'^rved that the numtier of 

days employed decreasofi with inrtr.ase in size of 

holding . 

5.6.2 Household Expenditure 

The particulars on family expenditure per 

household per year are firesented in Table 5.33. The 

difference in expenditure on various household items was 
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Table 5.33 Family budget per housetold per year (Rs.) 

Ark)pt CIS bJon-.i(iopt:er 3 
S i - P a r t i c u l a r s 
No. Small Medium Large Cvera 11 Small Medium Large Ove ra l l 

1 Food i tems 6943 8245 9431 773(S 3^47 5350 5233 4584 
(78 .9) (80.3) (RO.l) (79 .5) (78 .5) (77 .6) (76.90 (77.9) 

2 Clothing 969 934 1009 967 S82 678 733 635 
(11.0) (9.2) (8.6) (9.9) (11.6) (9.8) (10.8) (10.8) 

3 Fuel and 137 177 170 153 40 116 114 75 
lighting 

(1.6) (1.70(1.4) (1.6) (0.8) (1.7) (1.7) (1.3) 

4 Education 124 148 158 137 116 102 39 100 
(1.4) (1.4) (1.3) (1.4) (2.3) (1.5) (0.6) fl.7) 

5 Medicine 460 565 784 547 49 211 146 115 
(5.2) (5.51 (6.7) (5.7) (1.0) (3.1) (2.1) (2.0) 

6 Others 170 197 224 186 291 434 538 373 
(1.9) (1.91 (1.9) (1.9) (5.8) (6.3) (7.9) (6.3) 

T o t a l 8803 10266 11775 9726 5025 689] 6803 5882 
(100) (100) (100) (190) (100) (100) (100) (inO) 

Expendi ture 1740 1939 2123 IR'̂ -̂  1157 1479 1458 1310 
per person 

Expendi ture 2303 2770 2813 2520 1393 1881 ]''59 1606 
per conver ted 
a d u l t u n i t 

F igures in p i r e n t h e s f s in<iicates [ercfii t ige IM t of I ] 
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q u i t e g l a r i n g b e t w e e n t h e a d o p t e r s and n o n - a d o p t e r s . 

The t o t a l e x p e n d i t u r e p e r annum p e r h o u s e h o l d was Rs 

9 72 6 a n d Rs 58 8 2 (5n a d o p t e r s and n o n - a d o p t e r s 

r e s p e c t i v e l y . Among t h e s i z e g o r u p s , t h e e x p e n d i t u r e 

p e r h o u s e h o l d i n a d o p t e r s g r o u p r a n g e d from Rs 8 , 8 0 3 t o 

1 1 , 7 7 5 p e r a n n u m . S i m i l a r l y , t h e e x p e n d i t u r e in c a s e of 

n o n - a d o p t e r s v a r i e d from Rs 5025 t o Rs 6 8 0 3 . Wide 

d i f f e r e n c e was a l s o n o t . i c e d in t h e p e r c a p i t a e x p e n d i ­

t u r e and t h e e x p e n d i t u r e p e r s t a n d a r d i s e d a d u l t u n i t 

b e t w e e n a d o p t e r s and n o n - a d o p t e r s . The e x p e n d i t u r e was 

h i g h i n c a s e of a d o p t i e r s t h a n t h a t ri f n o n - a d o p t e r s . 

Food c o n s t i t u t e d t o be one of t h e mos t i m p o r t a n t i t e m s 

of e x p e n d i t u r e b o t h in c a s e of a d o p t e r s and n o n - a d o p ­

t e r s . A b o u t 79 p e r c e n t of t h e e x p e n d i t u r e was i n c u r r e d 

on food and 10 p e r c e n t on c l o t h in(5 and 6 p e r c e n t on 

m e d i c i n e by a d o p t e r s . N o n - a d o p t e r s s p e n t 78 a n d 1] p e r 

c e n t o f e x p e n d i t u r e on food and c l o t h i n g . FU€-1. and 

l i g h t i n g a c c o u n t e d for a b o u t 2 p e r c e n t o f t h e t o t a l 

e x p e n d i t u r e . E d u c a t i o n a c c o i n t e d f o r 1 p ^ r c e n t of t h e 

e x p e n d i t u r e . The a b o v e a n a l y s i s c l e a r l y e s t a b l i s h e d 

t h a t t h e h o u s e h o l d s were i ric i r t i rifj f i iqh [ i r o p o r t i o n of 

e x p e n d i t u r e on e s s e n t i a l r e q u i r e m e n t s of c o n s u m p t i o n a n d 

t h e e x p e n d i t u r e on e d u c a t i o n , m e d i c i n e and r e c r e a t i o n 

was t o o s m a l l t o h a v e any i m o a c t on q u a l i t y of l i f e . 

The s t a n d a r d of l i v i n g of t h e r e s p o n d e n t s , by and l a r g e , 

a p p e a r e d t o be l o w . 
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5 . 6 . 3 L o r e n z C u r v e s a n d G i n i C o n c e n t r a t i o n r a t i o 

The d e c i l e q r o u f i s of ;v]:)pherF- and nr)n-adoi:)t: e r-, 

i n c a s e of l a n d and inccime were p r e s p n t : e d in T a b l e S .34 

and 5 . 3 5 . 

L o r e n z c u r v e s w e r e d rawn f o r a d o p t e r s and n o n -

a d o p t e r s s e p a r a t e l y t o know t h e d i s t r i b u t i o n of i n c o m e 

a n d l a n d . The L o r e n z c u r v e f o r income i n c a s e of n o n -

a d o p t e r s i s d i s t r i b u t e d more e v e n l y t h a n t h e a d o p t e r s . 

The G i n i C o n c e n t r a t i o n R a t i o f o r a d o p t : e r s was 0 . 3 0 4 9 a s 

a g a i n s t 0 . 1 7 9 2 f o r n o n - a d o p t e r s . In c a s e of l a n d d i s t r i ­

b u t i o n , t h e r e i s n o t much d i f f e r o n c e an f a r a s tfie 

d i s t r i b u t i o n p a t t e r n i s c o n c e r n e d f o r a d o p t e r s a n d n o n -

a d o p t e r s . T h i s c o u l d be s e e n from t h e G i n i C o n c e n t r a ­

t i o n R a t i o s of 0 . 4 2 4 1 f o r a d o p t e r s and 0 . 4 2 4 7 f o r n o n -

a d o p t e r s . 

The L o r e n z c u r v e s for a d o p t e r s and n o n - a d o p t e r s 

o f i n c o m e d i s t r i b u t i o n a n d lanci d i s t r i b u t i o n w e r e 

p r e s e n t e d i n ' c h a r t s . C ^ '•'J --̂  • w- L '+J 

5.7 Comparitive Economics of Technology 

The development of new techmlocjy for dryland 

farming has remained as neglected area until recently. 

It is evident that since early 1970s some increase in 

research resource alloc^ation to dryland agriculture has 

taken place. The present study attempted to assess the 

impact of technology on dryland conditions and arrived 
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Table 5.3\f The dec i l e groups of adopters and non-adopters incase of land 

Mid 
p o i n t 

0 . 2 5 

0 . 7 5 

1.25 

1.75 

2 . 2 5 

2 .75 

3 . 2 5 

3 .75 

4 . 5 0 

7 .50 

1 5 . 0 0 

A d o p t e r s 

F r e q u e n c y 

4 

24 

21 

18 

10 

9 

6 

6 

11 

10 

1 

C u . ( P . C) 

F r e q u e n c y 

P 

3 . 3 3 

2 3 . 3 3 

4 0 . 8 3 

5 5 . 8 3 

6 4 . 1 7 

7 1 . 6 7 

7 6 . 6 7 

8 1 . 6 7 

9 0 . 8 3 

9 9 . 1 7 

1 0 0 . 0 0 

(P .C) 

Cum. land 

Q 

0 . 3 3 

6 . 2 ? 

14.81 

2 '^ . i ; ' 

3 2 . 4 9 

4 0 . 5 9 

4 6 . 6 7 

54 .34 

7 0 . 5 4 

9 5 . 0 9 

1 0 0 . 0 0 

Mid 
p') i n t: 

0 . 2 5 

0 .7 5 

1 .25 

1 „ 7 5 

2 . 2 5 

3 . 7 '̂ . 

3 .25 

\.~^'' 

4. SO 

:7.sn 

15 .00 

N in- Kiopt: 

Frequenr-y 

2 

15 

26 

21 

15 

U) 

6 

7 

1 1 

2 

5 

e r s Cu. 

F r e q u e n 

1.67 

14 .17 

3"^.83 

5 3 . 3 < 

6 5 . 8 3 

7 4 . 1 " ' 

7'». 17 

8 5 .00 

94 . 1 7 

9 5 . 8 3 

1 0 0 . 0 0 

( P . 

cy 

C) (P .C) 

Cum. land 

0 . 1 5 

3 .59 

13.51 

2 4 . 7 3 

3'-^. 04 

4 1.44 

4 9 .39 

5 7 . 4 0 

7 2 . 5 2 

7 : ' . 10 

100 .00 

General ttean : - 2,5458 
GCR : - 0.4241 

G e n e r a l Mean : - 2 , 7 2 9 2 
GCR : - 0 .4 247 
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Table 5 . 3 ^ The d e c i l e groups of adopters and non-adopters incase of income 

Mid 
p o i n t 

3 5 0 0 . 0 0 

5 0 0 0 . 0 0 

7 0 0 0 . 0 0 

9 0 0 0 . 0 0 

1100 .00 

1300 .00 

1 5 0 0 . 0 0 

1 7 0 0 . 0 0 

1 9 0 0 . 0 0 

2 1 0 0 0 . 0 0 

2 4 0 0 0 . 0 0 

2 8 0 0 0 . 0 0 

32000 .00 

3 5 0 0 0 . 0 0 

A d o p t e r 

F r e q u e n c y 

5 

15 

21 

12 

15 

12 

8 

8 

6 

7 

5 

2 

2 

2 

C u . ( P . C ) 

F r e q u e n c y 

4 . 1 7 

16 .67 

3 4 . 1 7 

4 4 . 1 7 

5 6 . 6 7 

6 6 . 6 7 

7 3 . 3 3 

8 0 . 0 0 

8 5 . 0 0 

9 0 . 8 3 

9 5 . 0 0 

9 6 . 6 7 

9 8 . 3 3 

1 0 0 . 0 0 

(P .C) 

Cu. imxMTie 

1.1-7 

6 . 1 9 

16 .01 

2 3 . 2 1 

3 4 . 2 7 

-14.7 0 

'•>2.72 

('] .82 

69 .4 4 

• '9 .27 

H7.10 

f!1.04 

9 5 .32 

100 .00 

Mid 
po i n t 

5 0 0 0 . n o 

7 0 0 0 . 0 0 

9000 .00 

1100 .00 

L300.00 

1500 . no 

1700 .00 

1900 .00 

27000 .00 

NfMn-aciopter Cu . ( P . C ) 

F r e q u e n c y 

7 

31 

15 

27 

9 

T 

5 

1 

2 

F r e q u e n c y 

5 .83 

31 .67 

6 0 . 8 3 

8 3 . 3 3 

9 0 . 8 3 

9 3 . 3 3 

9 7 . 5 0 

9 8 . 3 3 

100 .00 

(P .C) 

Cu . income 

2 . 9 6 

2 1 . 2 8 

4 7 . 8 9 

7 2 . 9 7 

8 2 . 8 5 

8 6 . 6 6 

9 3 . 8 3 

9 5 . 4 4 

1 0 0 . 0 0 

General Mean : - 12462,5 Geneial Mean : - 9866.6667 
GCR : - 0.3049 GCR : - 0.1792 

http://5000.no
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Table 5.36 Comparative Economics of Technology 

S.No P a r t i c u l a r s A d o p t e r s fJon- A d d i t i o n a l 
a d o p t e r s c o s t / r e t u r n s of 

a d o p t e r s o v e r 
n o n - a c 3 o p t e r s 

Sorghum (L) jf P i g e o n p e a 

1. Yield qt/ha 

2. Variable cost/ha 

9.03 7.S 6 1.43 
+1.30(p.pea) +1.34(p.pea) 

2 7 3 9.00 14 9 9.00 12 4 0.00 

3. Gross returns 3338.00 

4. Benefit cost ratio 1.20 

3 14 0.00 

2.09 

19 8.00 

0 . ! (S 

Castor (Aruna) 

1. Yield qt/ha i .1 i 

2. Variable cost/ha 20S1.00 

u 
3. Gross retrns ':!ll3.on 

4. Benefit cost ratio 'JA'-) 

4 . B 0 

17 0 0.00 

3 360.00 

] .9P 

2.93 

3 SI .00 

1 7 5 3 . 0 0 

4.99 

Paddy (Kaharif) 

1 . Yield qt/ha 4 K O 1 

2. Variable cost/ha 4559.00 

3. Gross returns n412.00 

4. B e n e f i t c o s t r a t i o 1.8 5 

;> 9.11 

4 4 7 R . 0 0 

f)()9n . 0 0 

1 . 36 

13.70 

81 .00 

2 3 2 2 . f) f) 

2 8.6 6 
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at valid conclusions. The yield/profit acts as a 

measuring rod to assess the performance of technologY 

adoption. To have an overall picture of technolc^gy 

adoptiion the comparitive economics nf technology has 

been worked out and presented in Table 5.36. It is 

clearly evident from the table that adopters of techno­

logy had a clear advantage over non-adopters in their 

gross returns over their additional variable cost. It 

can be seen that additional gross returns for every 

additional rupee spent was highest for Paddy (Rs 28.67), 

followed by Castor (Rs 5.00) and Sorghum (L) + 

Pigeonpea (0.16) per hectare. In the rase of Sort^humlL) 

+ Pigeonpea the additional returns did not commensurate 

with the additional investment made on teccMnme nded cro(> 

production technology. This needs further research 

efforts to perfect the technology. With regards to 

Castor that additional benefit cost ratio indicated that 

the technology improved the returns substantially in the 

case of adopters when compared to non-adopters. 

Though paddy is not a dryland crof) the impact 

of dryland technology that is -aking place may have a 

direct or indirect influence on inc-reased returns. 

Accordingly it is noticed that additional benefit cost 

analysis is much higher due to application of improved 

seed, fertilizers or plant pirotertion -tiemicals. 
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CHAPTER VI 

SUMMARY AND CONCLUSIONS 

Though the transfer riryland terhnoloqy at: I h*̂  

field level has been taking place since the last Iwd 

decades, the adoption and spread of tho same is not unto 

the desired extent. As sijch ttiere is need to ascertain 

the reasons for slow adoption as w^l1 as for non-

adoption of technology. Further wherever the adoption 

of dryland technology has taken place, it resulted in a 

significant impact on production, income and employment. 

An attempt is made in the pre.sent study to assess ancJ 

quantify the impact of dryland teclmolngy on income and 

employment. 

Objectives 

1. To identify the dryland technology developed 

by different institutions. 

2. To measure the variation in the production 

levels of selected :̂r ops, sizo-wise botween 

adopters and non-adopters of technology. 

3. To evaluate the income inequalities among 

the different size groups; ')f farms of adopj-

ters and non-adopters. 

4. To study the patten of resource use and 

productivity among adopters and non-adopters 

223 
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5. To study the impact of drylanci technology on 

production, farm income and employment of 

adopters and non-adoptern. 

6. To examine the consumption pattern of adop­

ters and non-adopters. 

Sampling Procedure, Collection and analysis of 

data : 

Maheswaram Watershed in Ranga Reddy district. 

was purposively selected because this watershed was 

funded by World Bank for the development of dryland 

farming and close proximity to th" University. Six 

villages at the rate of f)ne in each nub-wa t.e rs hec] , were 

selected based on random sampling. For the purpose of 

comparison three villages were selected. These villages 

are located outside the watersheri but well within the 

close vicinity. Finally, one hundred and twenty farmers 

in watershed area and one hundred and twenty farmers in 

non-watershed area were selected by adopting stratified 

random sampling proportionate to stratum size. The 

information and data were collected from the respondents 

through interview me'hod in a specially designed pre­

tested schedule. The reference perio'i was 1988-R9. 

Lorenz curve, Gini Concentration ritio, Ma ha 1 a n̂ )t) i', "[1'̂ " 

static and Cobb-Douglas type of priduction function were 

the statistical tools and techniques used in this study 

in addition to tabular analysis. 
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Technologies developed: 

The identified cirylanfl farming technologies 

developed by various institutions are land and water 

conservation, crops and cropping systems, fertiliser use 

in dryland agriculture, plant protection measures, 

inter-cultivation and weeding and imp^roved agricultural 

implements. The different technologies developed on 

mentioned items with ultimate objective to increase the 

production substantially and prove superiority over the 

traditional practices both at the institution as well as 

farmers field levels. 

Assets of selected households: 

The average size of family for the sample as a 

whole was 5.18 and 4.49 in adopters and non-adopter 

families, respectively. TtiP value of farm assets 

including land per hectare ranged from Rs 25,811 to Rs 

3 9,251 with an overall average of Rs 29,569 for the 

sample as a whole in case of adopters. The same for 

non-adopters it varied from F̂n 15,35? to Rs 3 9,74 5 witti 

an overall average of Rs 38,039 for the sample as a 

whole. It is also seen that the value of non-landed 

assets ranged from Rs 1,917 to Rs 4,36 2 with an overall 

average of Rs 2,732 for the sample as a whole in adop­

ters. In the case of non-adopters it varied from Rs 

2,00 4 to Rs 5,6 24 witti an overall average of Rs '̂ ,4 3 9 

per hectare for the whole sample. The analysis of (he 
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a s s e t s of t h e s e l e c t e d h o u s e h o l d s r e v e a l e d t h a t t l ie 

v a l u e of a s s e t s per farm was h i g h e r on r i o n - a c l o p t e r f a r m s 

a s compared to t h a t of a d o p t e r farmr-. . 

The t o t a l v a l u e f>f i m p l o m o n t s , 1 i v e s t o c k and 

l a n d p o s s e s s e d per h o u s e h o l d was Rs 2 , 3 9 2 , Rs 4 , 4 0 6 a n d 

Rs 6 6 , 7 6 7 f o r the who le s a m p l e in t h e c a s e of a d o p t e r s . 

The same f o r n o n - a d o p t e r s i t v-'as Rs 3 , 1 0 2 , Rs 6 , 6 2 0 and 

Rs 9 7 , 7 9 8 i n the same o r d e r and i n d i c a t e d h i g h e r v a l u e s 

on a l l s i z e g r o u p s when c o m p a r e d t o a d o p t e r f a r m s . 

The a v e r a g e s i / . e of h o l d i n g in t;he c a s e of 

a d o p t e r s was 2 , 4 9 ha a s a g a i n s t 2 . 8 0 ha in c a s e of n o n -

adopters. Sorghum (L) f p i g e o n p e a ^n\ c a s t m w e r e t h e 

m o s t i m p o r t a n t c r o p s in khari^f s e a s o n . Paddy o c c u p i e d a 

c o n s i d e r a b l e a r e a in b o t h k h a r i f and r a b i s e a s o n s . 

I m p a c t on P r o d u c t i v i t y 

The p r o d u c t i v i t y of Sorghum (L) + p i g e o n p e a was 

9 . 0 3 + 1 . 3 0 q u i n t a l s p e r h e c t a r e in t h e c a s e of a d o p t e r s 

a s a g a i n s t 7 . 5 6 + 1 . 3 4 in t h e c a s e of n o n - a d o p t e r s . The 

p r o d u c t i v i t y o f c a s t o r was 7 . 7 3 q u i n t a l s p e r h e c t a r e f o r 

a d o p t e r s a s a g a i n s t 5 . 0 1 q u i n t a l ? f o r n o n - a d o p t e r s . The 

p r o d u c t i v i t y o f k h a r i f p a d d y was 4 3 . 0 1 q u i n t a l s p e r 

h e c t a r e f o r a d o p t e r s a s a q a i n s i - 2 9 . 3 1 ' j u i n t a l s fo r n o n -

adopters. I t i s c l e a r l y e v i d e n t tha t : t h e p r o d u c t i v i t y 

was h i g h e r on a d o p t e r farms f o r a l l - r o p s when c o m p a r e d 

t o n o n - a d o p t e r f a r m s . 
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Costs and Returns 

The c o s t of c u l t i v a t i o n of s o r g h u m (L) •-

p i g e o n p e a p e r h e c t a r e was Rs 3 , 8 0 0 in t h e r a s e of 

a d o p t e r s a s a g a i n s t Rs 2 , 6 7 4 in casp" of n o n - a d o p t e r s . 

The p r o p o r t i o n of v a r i a b l e c o s t was 7 2 . 1 p e r c e n t on 

a d o p t e r farms a s a g a i n s t 5 6 . 1 p e r c e n t on n o n - a d o p t e r 

f a r m s . The t o t a l c o s t of c u l t i v a t i o n of s o r g h u m (H) + 

p i g e o n p e a was Rs 3 , 7 56 f o r a d o p t e r s . The f a r m e r s i n 

n o n - w a t e r s h e d a r e a d i d n o t a d o p t t h e c r o p p i n g s y s t e m 

w i t h improved v a r i e t i e s . The c o s t of c u l t i v a t i o n of 

paddy ( k h a r i f) was Rs 6 , 8 9 1 p e r h e c t a r e f o r a d o p t e r s a s 

a g a i n s t Rs 6 , 2 8 7 f o r n o n - a d o p t e r s . The v a r i a b l e c o s t s 

i n m o s t of the c a s e s were r e l a t i v e l y h i g h e r on a d o p t e r 

farms a s compared t o t h a t of n o n - a d o p t e r f a r m s . T h i s 

i n d i c a t e d t h a t the f a r m e r s in t h e a d o i ^ t e r c a t e g o r y u s e d 

more i n p u t s in the p r o d u c t i o n of c r o p s when c o m p a r e d t o 

n o n - a d o p t e r s . Human l a b o u r and b u l l o c k l a b o u r 

c o n s t i t u t e d the major s h a r e of t h e t o t a l c o s t s i n a l m o s t 

a l l t h e c r o p s . The n e x t i m p o i " t a n t i t e m of e x p e n d i t u r e 

was f e r t i l i s e r s i n c a s e of a d o p t o r s , w h i l e i t was 

farmyard manure on n o n - a d o p t e r f a r m s . 

Seed was t^le n e x t i m p o r t a n t , i t e m of e x p e n d i ­

t u r e . H i g h e r amount Was s o e n t on s e ^ d by a d o p t e r s , when 

compared t o n o n - a d o p t e r s . P l a n t p r o t e c t i o n was t h e 

o t h e r i m p o r t a n t i t em of e x p e n d i t u r e f o r a d o p t e r s . The 

c o s t of c u l t i v a t i o n i s a l s o w o r k e d o u t a c c o r d i n g t o d i s t 

c o n c e p t s . The g r o s s r e t u r n s and n e t r e t u r n s w e r e h i g h e r 
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for almost all the crops excepting sorghum (L) > 

pigeonpea in adopters when compared to non-adopters. 

Positive and significant impact of technology was 

observed on productivity, Gross returns and net 

returns. 

Mahalanobi's "D'" test indicated that there was 

a significant difference between adopters and non-

adopters in their input and output values for each of 

the crops grown. 

Resource Allocation and its Efficiency 

Total Returns, returns to scale and resource 

use efficiency for differnt crops in differnt size 

groups were estimated using the Cobb-Oouqlas form of 

production function. 

The analysis siiowed in genera] the operation of 

diminishing factor returns and constant returns to scale 

irrespective of crops or size ciroups. The MVP to oppor­

tunity cost ratios indicated hiah degree of resource use 

inefficiency on all farm-size groups and for all the 

inf)Uts. To increase profitability and returns on dry­

land farms there is need to reduce the use of human and 

bullock labour and increase the expenditure on seed and 

fert ilisers. 
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Adoption of Technologies 

Technologies having long run impact are soil 

conservation, water harvesting, horticulture development 

etc. Technologies providing short run impact are 

improved varieties, fertiliser application, plant prote­

ction measures and recommended cultural practices such 

as, inter-cultivation and weeding. 

Contour bunding was practised by 7 , 26 and 32 

per cent of the small, medium and large farms respecti­

vely. While khus grass plantation was done by 52 per 

cent, 65 per cent and 91 per cent of the farmers in the 

same order in the adopters qroup. The works of 

checkdams completed constituted 3, 22 and 23 per cent 

on the small, medium and large farms, respectively. 

These works wereplanned, designed , implemented and 

completed by Department of Agriculture, Government ^t 

Andhra Pradesh. About 53 per cent of the selected farms 

adopted the practice of deep ploughing as farmers were 

provided iron plough under subsidised prices by the 

Department of Agriculture, Government nf Andhra Pradesh. 

About 11 per cent of the farmers has taken up planting 

of horticultural crops. Horticulture saplings (ber, 

guava, pomegranate, custard apple etc.) were supplied to 

farmers in watershed area. None of the at)c5ve practices 

excepting planting some fruit tr^'es around the wells was 

adopted by the farmers; t)s Ion 11 nti to non-adopter P 

category due to non involvement of Governrnpnt agenoit^c; 

as was done in the case of water>=hpd "i l ITQO -., 
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The a n a l y s i s on adop t , ion of t e c h n o l o g i e s s h o w e d 

t h a t t h e a d o p t i o n of i m p r o v e d t e c h n o l o g i e s i s more in 

c a s e of p a d d y , an i r r i g a t e d c r o p t h a n in d r y l a n d c r o p s . 

The i m p o r t a n t t e c h n o l o g i e s w e r e a d o p t e d f o r c a s t o r by 

a l m o s t a l l the f a r m e r s . None of t h e f a r m e r s in n o n -

a d o p t e r s g r o u p a d o p t e d t h e c r o p i n g s y s t e m of s o r g h u m (L) 

+ p i g e o n p e a w i t h h i g h y i e l d i n g v a r i e t i e s . A l m o s t a l 1 

t h e f a r m e r s u s e d c h e m i c a l f e r t i l i s e r s i n a d o p t e r s 

c a t e g o r y w h e r e a s o n l y 4 7 p e r c e n t of t h e n o n - a d o p t e r s 

u s e d c h e m i c a l f e r t i l i s e r s . Tlius v a r i a t i o n in a d o p t i o n 

l e v e l s / r a t e s was o b s e r v e d b e t w e e n i d o p t e r s and n o n -

a d o p t e r s . 

Income P a t t e r n 

The a n a l y s i s c l e a r l y i n r i i c a t c v i t h e e x i s t e n c e of 

w i d e v a r i a t i o n s n o t o n l y in t h e a m o u n t of i ncome 

o b t a i n e d p e r h o u s e h o l d b u t a l s o in t h e c o m p o s i t i o n of 

income from d i f f e r e n t s o u r c e s among t tie s m a l l , medium 

and l a r g e f a r m e r s . The t o t a l i ncome of a d o p t e r s was Rs 

1 8 , 7 3 5 p e r h o u s e h o l d a s a g a i n s t Rs 1 6 , 5 3 6 i n c a s e of 

n o n - a d o p t e r s , w h i l e t h e s m a l l f a r m e r s o b t a i n e d 42 p e r 

ce>Lt o f t o t a l income from a g r i c u l t u r e , t h e medium a nr] 

l A r g e f a r m e r s in the a d o p t e r s g r o u p o b t a i n e d 70 p e r c e n t 

and 74 p e r c e n t of i n c o m e from a g r i c u l t u r e , r e s p e c t i v e ­

l y . S m a l l farms o b t a i n e d more income from h i r i n g o u t 

t h e i r own f a i m l y l a b o u r and d a i r y i n g . S i m i l a r t r e n d was 

a l s o n o t i c e d in n o n - a d o p t e r s . 



Lorenz Curves 

I t i s c l e a r f rom l . o r e n z c u r v e t t iat t h e i n c o m e 

i s d i s t r i b u t e d more e v e n t . l y in c a s e of n o n - a d o p t e r s t h a n 

in the c a s e of a d o p t e r s . I t i s a l s o o b s e r v e d t h a t G i n i 

C o n c e n t r a t i o n r a t i o s showed t h a t t h e r e was n o t much 

d i f f e r e n c e i n the lancJ d i s t r i b u t i o n among d i f f e r e n t 

c a t e g o r i e s o f f a r m e r s b e t w e e n a d o p t e r s and n o n - a d o p t e r s . 

Employment 

On an a v e r a g e a m a l e w o r k e r f o u n d e m p l o y m e n t 

f o r 252 d a y s i n a y e a r in t h e a d o p t r e r s c a t e g o r y a s 

a g a i s n t 298 d a y s in t h e non--a i o p t e r s c a t e g o r y . The 

f e m a l e w o r k e r c o u l d f i n d employmet i t for 192 d a y s and 202 

d a y s in a d o p t e r s and n o n - a d o p t e r s c a t e g o r i e s , r e s p e c t i ­

v e l y . The l e v e l of e m p l o y m e n t was h i g h in nrjn-adrjj) t e r s 

c a t e g o r y a s p e o p l e from n o n - a d o p t e r v i l l a g e s w e r e 

e n g a g e d i n s o i l c o n s e r v a t i o n m e a s u r e s in a d o p t e r s a r e a 

a s t h e y a g r e e d f o r low w a g e s b u t p e o p l e from a d o p t i o n 

a r e a demanded more w a g e s and t h e y a r e b u s y w i t h t h e i r 

own o t h e r a c t i v i t i e s . The e i n p l o y m e n t on own farm 

i n c r e a s e d w i t h the i n c r e a s e in farm ' - i z e . H o w e v e r , t h e 

employment i n o f f farm a c t i v i t i e s d e c r e a s e d w i t h t h e 

i n c r e a s e of s i z e of h o l t i i n g , due t o s o c i a l s t a t u s imf:iro-

v e m e n t . The s e l f - e m p 1 o y m e n t i n c r e a s e d w i t h t h e i n c r e a s e 

i n s i z e of h o l d i n g . 
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Household Expenditure 

The total family expenditure per annum per 

household was Rs 9,7 26 and Rs 'j,882 on adopters and non-

adopters, respectively. 

POLICY IMPLICATIONS 

The results obtained during the investigation 

has revealed certain policy implications, which are 

mentioned hereunder: 

1. Soil and moisture conservation: 

Since soil fettility and moisture play an 

important role in increasing the production in a 

sustained manner, the poil and moipfiire conservation 

measures should be given top mo.st priority in dryland 

agriculture. Not only the massive programmes like con­

struction of bunds, ctieck dams but also vegetative 

barriers like khus grass plantation stiould be taken up. 

The Government has to take up soil and moist^ure conser­

vation programmes, since they involve Large investments. 

However, peoples participation in this programme should 

be ensured. Jja ŝi tu wat.er harvest irui toctiniques may be 

adopted and also awareness should be created among t tie 

farmers through extension education.. 

2. Supply of quality seed 

The impact of quality/ seed was consistently 

observed in increasirtS the crop production in dryland 

agr i cul f:ure . Hence t:he supply ot quality -̂eed i .s of 
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paramount importance. The Department of Agriculture and 

State Seed Development Corporation should take up this 

responsibility to supply certified quality seeds well in 

time at reasonable price in the village, as farmers are 

facing problems to get good seeds from any agency with 

higher prices. Therefore "Seed Bank" needs to be 

created for proper supply. 

3. Inputs supply 

The impact of modern inputs like fertiliser and 

plant protection chemicals was significant. The input 

delivery system should be improved by utilising the 

existing institutions such as Cooperatives and Agros. 

The ideal system should be to supply all the essential 

inputs under a single roof. This needs the establish­

ment of single window delivery system. 

4. Technologies 

The technologies suitable for ciryland farming 

should be feasible and cost effective. Hence institu­

tions need to develop different levels of feasible 

technologies to meet the requirement to different cate­

gories of farmers. 

5. Crops and Cropping Systems 

The existing crops and cropping systems should 

be replaced by high value and efficient to provide 

better incomes to the farmers, rather than replacing 

with hybrid varities only. 
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6. Credit 

The study cle<iT-ly itviicateri that, i ho lechrK)lo-

gies were strikingly superior to the traditional 

practices, the adoptioti of the same was rather slow and 

low. It was due to lack of finances. Therefore, credit 

should be provided in a biq way at right time to farmers 

of dryland agriculture by finanfMnq institutions. 

Timely, adequate and cheap credit is the need of the 

hour. It is high time to think of providing loans at a 

comparatively cheaper rates of interest in dryland 

farming areas due to uncertain climatic conditions and 

flunctating yields. 

7. Creation of Permanent Assets 

Provision of crop life savincj irrigation will 

help in boosting tho yields and m i ii i m i''. i ny the crof) 

losses. For this purpose wator harvestings structureF; 

such as farm ponds, chec:k dams etc., may be constructed. 

As it is not possible by the individual farmers, if 

needs to be taken up by Government agencies only. 

8. Extension and Training 

For motivating ancj enlightening the farmers (^n 

different aspects of dryland farming technc^logy, exten­

sion and training programmes will have to be taken up 

more intensively to cover the farmers in all dryland 

areas. 
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