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ABSTRACT

To identify the dryland technology developed by

different institutions.

To measure the wvaryation in the production levels
of selected crops, size-wise between adopters and
non-adopters.

To evaluate the inzoma  inequality among the
different size groups »f farms of adopters and

non-adopters.

To study the pattevm »f rescuarce use and  produ=-

ctivity among adoptars and non-adsapters,

To study the impact of dryland  technoiogy  on
production, farm incom2 and employment of adop-

ters and non-adopters.



&. To examine the consumption patterns of adoptars
and non-adopters.

METHODOLOGY

Maheswaram Watershed i Ranga Rededy  district WA
purposively selected because this watershed was funded by
world bank for the developnent ot dryland farming and clnose
proximity to the university. Six villages at the rate of ane
in each sub-watershed wer2 selected. For the purpose of
comparison 3 wvillages were selected in the avrea which 1is
outside the watershed but well within the above vicinity.
Finally 120 farmers in watershed area an:d 120 farmers in nnn-
watershed area were selected by adopting stratified random
sampling proportianate to stratum =ize, I'he information and
data were collected fromn the respondent s through  intervieyw
method in specially dasigned pre-teostad  schedinie, I'bre
reference period was 1988-83. o =2rrive 4t valid conclusinns
in additions to tabular ainalysic, statistical tonls and
techniques such as Lorenz zurve, (ini <oncentration ratio,

2

Mahalancbis "D"" Cobb-Douglas type of production  function

were the statistical tools and techniques useds

MAIN FINDINGS

The following are the main {indings which emerger
from this study.
1. It was observed thnat the productivity was higher in
adopters for all the crops raised when compared to  non-
adopters. The productivity of castor was 7.73 gt per hectare

for adopters as against 5.01 gt for non-adopters,



z. The MVP to opportunity cost ratio's indicated high
degree of resource use inzfficiency on all farm size groups
and for all the inputs. To increase profitability and
returns on dryland farms, there is need to reduce the useof
human and bullock labour and 1ncrease the expenditure on
ouanay
seed. Lfertiliser.
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 castor by almost all
the farmers. None of the farmers in non-adopters group
adopted the cropping system of sorghum (LY + pigenonpea with
high yielding varieties.
1. Almost all the farmers used ~hemical fertilizmers 1n
adopters category whereas only 17 per cent of the non-adop-
ters used chemical fertilisers.
9, The total inceme of adopters was Rs 18,7315 par
household as against Rs 16,5%6 1n the case nf non-adopters.
6, The total family expenditure per annum per household

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

respectively.

The findings of the study warrants  the follawing
policy implications :
). Since the scil and maisture conanrvalion prodgrammeg
involve large investments, the Sovernment has to  bake up
these programmes. In s1tu water harveasting technigques  may

also be popularised for adoption. Peoples participation in

this programme should be ansure:d.



2. The State Agricultural lniversity, the Department of

Agriculture and the Stare Seerls Development Corprration

should supply the quality seed tc the farmers in time,

3. The " input delivery system should be improved by
utilising the existing institutions such as Conperatives  and
Agro's Cost effective technolcogies and high value and low

volume crops w#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 |
INTRODUCTION

Agriculture is a vital sector ot our  economy
with nearly 75 per cen! of Indian population living in
rural areas and earning a livelihood from agriculture and
allied activities, As such it can virtually be called
the backbone of our country's economy. It is said
nothing moves in Indian economy unless agriculture moves.
It can also be said that agriculture cannot move unless
water moves into agricultural fields,. Along with
frrigated lands drylands should alss he given equal
importance, as it constitute about A8 per cent of the
total arable area of 143.8 millinn heectares in India. 11
is evident from Report on Natiopal Commission an
Agriculture that out of the Nation's food basket | abont
43 per cent of the food requirement in the country is met
through drylands, Even with all possibhle efforts to
bring more area under irrigation by 2000 AD, about 45 per
cent of land would still be rainfed. These dry lands are
conspicuous with low productivity which is due Lo drought
spells, low fertility, aberrant weather etc. EKeeping in
view Lhe growing population in India, there is every neeod
to exploit the producticn potenrtialities from drylands by
adopting new technology in order to meet. the food

requirement of the country.



1. RESEARCH ON DRYLAND FARMING
1.1. Earlier Research Efforts

The earliest research efforts date back te 1927
when Tamhane set up small scale plots at Majri. Kanitkar
set the pace in 1926 by formulating more comprehensive
research programme for improving crop production on
drylands. Dryland farming research has been receiving
attention of the Imperial now Indian Council of Apgricu-
ltural Research) from the eavrly 1930's and it took roots
between 1933 and 1935 at Rohtak in Punjab, Solapur and
Bi japur, in the former Bombay State, Raichnr in erstwhile
Hyderabad State and Hapari in erstwhile Madras Stare,
The dryland research programme 4t these stations had a
total Llife span of about 10 wvears, ss the programnme
having been terminated in 19&3].

As a result of these efforts a series of usefnt
dry farming practices commonly known as the Bombay dry
farming practices, the Hyderabad dvy farming practices

and the Madras dry farming practices were svolved,

The basic inpredients of all practices lay in
soil and moisture conservation measures, However, these
practices were able 1o increase the vields by 1% 16 20
per cent only. This did not enthuse the farmers to adopt

R.P, Singh (1982). "Dryland Research in Retrospect and
Focus in the Seventies” Published in A Decade of
Dryland Agricultural Research in India 1071-.80, TMAR,



them as the pay off was marginal only, The main

constraint was the ahsence of hiclopical material ros

ponsive to management and inpnt,

Yet an another attempt for improving the prodn-
ctivity on drylands was the establishment of  eight soil
Conservation Research Centres in 19549, Approved soil
conservation practices has been thus ecvolved, Factors
effecting crop production on drviands came into  sharper
focus. Climatological aralveis which was [lirst atlem-
pted in the Deccan post-rainy seasopn brought recognition
of the fact that only the varieties that mature within a
period of 100-120 days give hiph vicolds on drylands with
limited moisture availabilitvy. Althanph new vistag of
crop production on drylands wore 1thas  opoened, these
efforts too did not make mich of a dent on crop  prada-
ctivity due to non-availability of suitable plant

material,

In the late sixties, hiph vielding varieties of
wheat and rice were introdaced into  the count ry,
Hybrids of sorghum and pearl millet vere cvalved, Theae
varielies Aand hybrids performed well on drylands o pood
rainfall years and under good wmanagement conddicionsg,
A need for comprehensive wmalti-dicsciplinary  rvescarcl
programme thus become obv:ons, Thr Indian Council of
Agricultural Regearch came  forwarvd by launching 2
comprehensive research propramme on «dryvland agricnlture,

The All India Coordinated Research Project for Drvland



Apricultura (ATCRPDAY was thus born in 1970 with active

collaboration of the Government of Canada. The distin-
ctive features of this project lie in its multi-
disciplinaryy approach in identifying and analysing

congtraints limiting crop yields in the semi  arid  and

seasonally dry areas of the country and ualtimatley
developing a relevant location - specific technology for
drylands.

The project started with 23 cooperating vesearch
centres located under different agro-climatic regions of
the country. Agro-economic research was initiated at 16
centres in 1975-80. Pasture reaecarc~h was taken up at 5
centres in 1975-85. Operational Research [Irogrammes
were Initiated at 5 centres to begin with. A Trainers!
Training Centre was established at the coordinating «cel)
at Hyderabad. With the initiation of research programmes
at the 23 cooperating research centres were  gat up
simultaneously. Currently, nine Drviand Operational
Research Projects are operating at various places in

different states.

Consequently  Central  Research  Jostitute [or
Dryland Agriculture (CRIDAY  came into  existance  with
effect from April, 1985 at Uyderabad, The mandate for
this institution is to find out solutions for the various
problems of dry farming in the country. In developing
the methods, which are simple but based on locally

available rvesources with a low monetary input, the {ndian



scientists have received substantial assistance from
Canadian experts for a period of 17 vyears, 1in three
phases, from 1970 to 1987. The achievements covered soil
and water conservation, crop produoction and  alternative
land use systems and it was proved conclosively  that
adopting the practices recommended would vresult in a
significant increase in yield. The currenl. 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?ﬁrmt effective and meet  the twin
objectives of time liness and precision in field

operations.

Similarly, International Crop Research Institute
for Semi Arid Tropics ‘ICRISAT) has also done wvaluable
work during last 15 years. However , it has yet to reach
to the farmers of India, who are considered eanough
enlightened to adopt what they really find useful. 1t is
a land mark in the historv of Indian agriculture that
such an effort of mitual interest in  bheing put  into

action for the cause of dryland farmers,
Transfer of Technology

Transfer of technolngy activities have been a
part of dryland project c=ince iLs inception., The network

of cooperating centres in AICRPDA facilitated transfer of



technology across Lhe ccuntry. Right from the early days
of the project, it has been its owun share of extending
the transfer of technolegy to farmers through the active
collaboration of the State Departments of Apricaltare in
22 pilot development projects in the country. AL
headquarters, transfer of technalogy activities began 10
be formalised into specific programmes in the 1970's,
The first CIDA sponsored AICRPDA  Operational Research
Project was started in 19745. The following year, farmers
training became institutionalized with creation of ¥rishi
Vigyan Kendra (KVKY and facilitirs Jocated at  the
Hayatnagar Research Farm. Ir 1978 the Trainers Training
Centre (TTC) offered its firs! corse  to o extension
personnel involved in farmer training, tn 1979 &
specific transfer of technology programme called Lab  to
Land (LL) was added. The watershed development programme
was started at 47 centres under different agro-climatic

conditions by TCAR throgh CRIDA and CSWORTT in 1983,
1.3 The Lab to Land Programme

The Lab to Land programme was launched as  yer
another major step to  contribute  in transler i
technology. The scientis s of LCRIDA are actively
involved in the adoption of selected farm holdings for
testing on appropriate improved dryland technology

including popularisaticn of improved farm machinery.



The Lab to Land programme of the Krishi Vigyan
Kendra at Hyderabad has been 1mplemented in nine villages
of Ranga Reddy district and nine wvillages of MHMedak
district in Andhra Pradesh covering 1,600 farm families

till date,

1.4 Operational Research Progranmme

The Operaticnal Research Programme on dryland
agriculture began with a Project at Indore in 1974 with
collaboration and was augmented with the addition of 4
more CIDA sponsored ORP's in 1976, The OQOperational
Research Project has been engaged in testing of proven
technology on farmer's fields so as to identify the
constraints in the adeption of technology and to obtain
the feed back for research workers to  redesipn and
needing technology =suiting to farmers conditions,

Efforts for extending the reseiarch results to the actuaal

users are being attempted under this programme, At
present 9 ORP <centres on dryland agriculture Are
functioning and the work is being carried out on

different aspects of dryland agriculture at the c¢entres
viz., Hyderabad, Rangalnre, Ranchi foshiarpur,

Anantapur, Solapur, Iudore, Ariia and Hissar,
1.5 Krishi Vigyan Kendra

At the Krishi VYigyan Fendra, dryland farmers and
farm women are given needbased and skilloriented

vocational training in the latest techniques in improved



crop production practices. Follow-up measures for
providing on the spot guidance and imparting necessary
skills to the farmers also forms an integral part of the
training programmes of the Krishi Vipyan Kendra,. 476
training programmes were conducted on  Crop Production,
Soil and Water Conservation, Animal Husbandry, Farm
Machinery and Implements, Horticulture and Home Science

in which so far 10,990 participants were trained,
1.6 Watershed Programme

In 1983, the Central Research Institute for
Dryland Agriculture, Hyderahad, Andhra  Pradesh  was
entrusted with the reeponsibility of piving technical
backstop to 31 of the 47 ICAR Model Watershods, I'he
Model Watersheds are spreat over 21 districts in 13
States viz., Andhra Pradesh, Bihar, Gujarat, Haryana,
Jammu & Kashmir, Karnataka, HHadhya Pradesh, Maharastra,
Orissa, Punjab, Rajasthan, Tamil Nadn and Uttar Pradesh.
These watersheds are distributed in different agro-
climatic zones with varying topography and soil types.
This provides appropriate conditions for evaluating the
performance of dryland technolopy., The main thrust  of
the watershed programme is consecrvation and development
of two basic resources. namely land and water through
appropriate technologies and management practices and
also optimum utilisation of these resources for overall
improvement in productivity of watershed besides crop

management.



The World Bank funded Watershed Project has
initiated in Ranga Reddv District in coordination with
Andhra Pradesh Agricultural University, CRIDA and Dire-
ctorate of Agriculture in 1983-84. These institutions
laid adaptive research trials, demonstrations etc,, not
only to verify the research findings but also to demon-
strate the superiority and profitability of dryland
technologies Lo the farmers and to motivate and
facilitate the adoption of technologpies at the field

level,

1.7 PROBLEM SETTING

Dryland agriculture & characterised by low land
use intensity, uncertain weather conditions, adoption of
traditional and age old practices, non adoption of
improved technologies, low capital investments, high risk
situation etc. Consequently the production and producti-
vity in dryland farming are not only low but unstable,
As a result of this a lot of dryland farmers who form a
significantly large proportion of cultivators, has
-remained far from satisfactory living, The employment and
income of the people depending on dryland farming are at
very low level. Hence in order to 1mprove the economic
conditions of the dryland farmers, several programmes
have been launched. One of the most important programme
is the transfer of drvland technology a1 field level, J1
has been estimated from the various researches conducted

that it would be possible teo increase the dryland produ-



ction 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
Lherefore necessary to correctly estimate the extent of
adoption and the reasons for non adoption of technology
and also the impact on production, itncome and employment
in the dryland farming regions, However, mnot many
evaluation studies were conducted to assess the impact of
dryland technology on income and employment. Therefore

the present study was contemplated,
1.8 OBJECTIVES

The overall objective of the sitndy is Lo
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 different institutions,

2. to measure the variaticn in the prodnction
levals of selected crops,  size.wise between

adopters and non-adopters,

3. to evaluate the income inequality among the
different size gxoups of farms of adopters

and non-adopters,
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4, to study the pattern of resource use and
productivity ameng adopters and non-

adopters

1

5. to study the impact of dryland technology on
production, farm income and employment of

adopters and non adopters, and

6. to examine the consumpltion patterns of

adopters and non-adopters.
1.9 Scope of the Study

The study attempts to assess the impact of

dryland farming technology by coemparing adopters with non

adopters, The impact of study encompassess the cropping
pattern, cost strucinre, productiion and  productivity,
The study also attempts to epvaluate the impact of

technology on income and employment on adopters  compared
with non adopters. The resource use efficiency wwsy also
studied among different categories of farmers in both

adopter and non adopter grouvps,

The results of the study would help the resear-
chers, policymakers and  administrators in  evalving
various developmental programmes  hased on technology

transfer and other aspects of dryland farming practices,
1.10 Limitations of the Study

As to that of 3ll similar studies this investi-

gation also suffers from certain limitations,
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One of the important limitations of the study is

that data pertains to a single agriculture year 1988-80,
What one gets from this date is 31 cross sectional picture
at one peint of time, Therefore, the generalisation has

to be made cautiously.

Secondly, the data were collected through survey
method by interviewing fFarmers, Therefore, the
objectivity of the data is limited to the extent the
farmers were able to recollect from their memory as they

do not maintain any records.

Finally, the dry farming technology is location
specific and time specified, Hence caution is to  be
exercised in implementing the suggestions to areas other

than those under study.

1.1 Organisation of the Thesis

Chapter [ deals with lntroduction
encompassing identification of the problem; formualation
of objectives, scope of the study, limitations of the
study. In Chapter !l, Review of Literature is presented,

The Material and Methods used in the study are discussed

in Chapter II1, Agro-Economic features of the study
area are presented in Chapter V. Chapter V is covered
with the Results and Discussions nf{ the study with =

view to drawing specific inferences for policy. Summary,

conclusions and suggestions are prnvided in Chapter VI,

12
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CHAPTER 11

REVIEW OF LITERATURE

The review of literature is presented under the

following parts:

PART - I DRY LANRD TECHNOLOGY AND ITS COMPONENTS

PART - II RESOURCE USE EFFICIENCY/RESOURCE
PRODUCTIVITY AND SCALE RETURNS

PART - TII IMPACT ON INCOME, EMPLOYMENT AND

PRODUCTIVITY

PART —- 1 DRY LAND TECHNOLOGY AND ITS COMPONENTS

The Indian Council nf Agricultural Research
(1938) conducted cost studies in the principal sugarcane
and cotton growing reginns of the country by using cost

accounting method.

The National Sample Survey (HNSS) (1960) during
1951-52 and 1952-53 c¢onducted 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 Nicoabar fslancds, The HNSS

adopted sucvey method in the anquiry.

The Indian Counzil »f Aqgricoltural  Research

(1953} in collaboration with the Indian Central Cotton

13



Committee and the Tndian Central 0Oilseeds Committee,

conducted a pilot study Juring 1952-54 on cost of produ-
ction of cotton and rotaticn  of crops  (Jowar and
groundnut) in Akola district. This study provided
guidance for 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 tc 1962-65), Ministry of Fond and Agriculture,
Government of India, conducted cost studies through Farm
Management Studies. Some of the earlier studies were
conducted by survey method while the latter were
conducted by c¢ost accounting methnd, The data were
useful for providing guidelines for formulating agricul-

tural policy and for extension J4ork.

Deshpande (196C}) repnorted that the yield of
cotton was mainly dependant on manures and seeds. Human
labour and bullock labtour a~-~ounted for 26 per cent
variation in yield, whereas 9 per cent variation was due
ta the size of holding. The variations were due L~

combination of manures, seed, bullock and buman labour.

Governemnt of Andhra Pradesh (19623} conducted a
study on production of rice, iowar, ragi, sugarcane ang

groundnut covering 540 holdings in 3 districts.
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George et al. (1970} studied the net returns
from dry farming under existing practices and suggested
a plan of improved practices Iin some villages of Hissar
district. The suggested plan showed increases in income
by 221, 148 and 194 per cent on smaltl, medium and large
farms, vrespectively. The success of new technology
calls for effective =2xtension service and suitable
institutions to provide credit for meeting the increased
capital requirements. The Linear Programming Technigue

was used for the analysis.

Shukla (1970) worked out the optimum crop
combination for a sample of rainfed farms in .Jabalpur
district, under traditional and advanced technologies.
The potential increase in income through optimal crop
combination with existing resources and techniques was
around 10 per cent, Whils the increaae through opt ima)
crop mix improved technology w4as of the order of 42 per
cent, The optimal crop combination, however, involves
specilisation 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 weathoer,

Mighaniss and Singh {1971) have reported that
crops 1like local bajra, pulse, gram and barley could
withstand drought conditions and had more stable yields
in unirrigated areas in Ferozpur district. Kahlon and

Sandhu {1971) expressed thatr the uee 2f fertilizere wns
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insignificant on dry farms of Pubjab. 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 1955
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 Governmant of
India. This provided data for fixing prices for impor-
tant crops and for working ocut the ~ost  of productinn

indices from time to time,

Parthasarathy {1974) reported  that bhaman
labour, manures and fertilizers, rattle labhour and seed
were the most important costk items and these costs
together accounted for 5% tn 66 per cent of total cost

per acre of sugarcane production 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 (11i)
provision of «credit helperd in increasing the area »f

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

between different agro-climatic zones due to difference

in the cropping pattern and capital use,

Pawar and Patil (1977) analysed size efficiency

relationship of small and large farms in rdry farming

area of Ahmednagar district 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 rescurces
did not show substantial difference on the two types of

farms under the existing technoalogies.

Patel (1978) obigerved that the rental value of
land accounted for the largest share of tntal cost and
human labour constituted a little less than one fifth of
the total cost for all sizes of farms in Anantapur

district,

Rastogi (1979 »repnrted that investment on
seed, manures, fertilizers and plant protection measures
was generally very low. At Anantapur, the cash invest-
mant for setaria was nearly 7 per cent of working cost
and varied between 32 and %8 per cent for groundnut. e
further stated that plant protection measures were not

used for most crops and wherever adopted, were
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inadeguave, 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 of 17.07
per cent and 21.94 per cent of the total cost in the
case of Jowar and groundnut respectively in Cuddapah
district. Reddy (1980} stated that the plant protection

was a neglected input and has no significant difference

in cost 'C' among diffevent sizes of farms itn drought
prone areas of Mahaboobnagar district. Suryanarayana
(1980) reported that the cost Hf ~cultivation faor local

jowar per hectare was about Rs 1053 in kharif season,
He observed that fixed cost of cultivation per Thectare
of jowar was more than the aperatinonal cost of cultiva-

tion in Prakasam amd Mahaboohpagar disirictrs,

Reddy and Rastogi {(1983) ~onclnded  rthat  the
economic conditions o»f farmers in ‘dryland tract were
poor inspite of so many projects/schemes 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 buman and bullock
labour and developing dairying to ameliorate Lthe condi-

tions of rural farmers.

Reddy (1987) analysed the economics an-i

adoption levels of improved dryland technology in the
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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 hybrid variety of sorghum were Rs 1290 and

Rs 1993, vrespectively. The corresponding figqures for
yield levels were 2.6% guintals and 4.7} quintals, The
proportion of material costs, human labour and bullock

labour in the case of lrcal variety of sorghum were |1,
57 and 32 per cent of the tntal cost, respectively. The
corresponding figures for the hybrid variety of sorghum
were 14, 51 and 35 per cent of the total cost of produc-
tion. In both the varieties, the ltabour formed the
ma jor component of total cost. The gross returns and
benefit c¢ost ratio {(BCR) in the c¢ase nf local wvariety

and hybrid variety were Rs 396 and Rs 686 respectively.

Mruthyunjaya (1989) reported that the cost of
production ranged from Rs 110]1 in mungbean ta Rs 1529/ha
in guar - due to ths application of fertilisers and
higher outlay on plant protection. The unit of produc-
tion 1is the lowest in pearlmillet bajara (Rs 760/t) and
the highest in sesamum (Rs 2000/t ). A better variety
(BJ 104) of pearl millet and widely tested production
practices offered a yield of about 1.5 t/ha, amrd helpned
reduce the unit cost of production. 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 bigher anit value and their B-C
ratios were nearly ({wice as high as that of pearl

millet.
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2. RESOURCE USE EFFICIENCY, RESOURCE PRODUCTIVITY

AND SCALE RETURNS

Much importance was paid to the nauantitative
and statistical methods. Many attempts were made to
establish economically important relationship between
input and output to derive a producttion function -~ A
mathematical model (Khan, 19610, The credit for defi-
ning the algebraic nature of production function went to
Mitecherilich in 1909, The productivities of different
inputs can be derived from the produckion function which
indicates the efficiency of individual resources; when

used in varying quantities and proportions.

An  infinite number of functional forms are
possible in productivity studies =such as Cobb-Douglas,

ower function, Spillman functicon, 2Quadratic forms ete,
P P

Cobb and Dougla=z (1928) develnaped in the indus-
trial field an exponential type of production function

in the form of y = ab™

This eguation can be changed int» linear form
by using logarithms and 1is represented as log vy -

Log a + x log b,

This type of production functinn is widely used
in the field of agriculture becanse of  iks greater

flexibility and applicability.



Heady (1954) fitted two production functions,

one for crop enterprise and another for livestock to

measure the marginal value,

Suryanarayana {1958) has pointed out that dimi-
nishing returns to scale were prevailing with respect to
land, 1labour and capital services on the Telangana

farms.

Agrawal and Foreman {1959) measured farm
resource productivity in Mearut and Muzaffarnagar
district in western Uttar Pradesh based on the Cnbb
bouglas function for 1955-56. The estimates of marqginal
value prodﬁctivities of different resources at geometric
mean Jevel of inputs were: Jross cropped area Rs 314.55
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 4.43 per rupee spent,

Bradford and Johnson (1962} fitted a production
function of Cobb Douglas type tn survey data of 30
farmers 1in Marshal County, Kentucky, JSA. They
expressed gross income as a function of ltand, 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 Raoc {1963} studied costs and returns
for farm business as a whole and alen fitted production
function to the data. He obsarved that on an average,
land is being cultivated more intensively among small
fEarms through greater appli-ation of labour input,
although labour still have poasitive returns and that
among larger farms, when production elasticity of land
is wvery low, there is relatrively greater scope for
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 1957-54 in West Godavari
district and calculatad 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 required to
obtain a ratio of 1.0. I+ was found that atl the
ratios, except land for rice =7one and production
expenses for the district, were not significantly diffe-
rent from 1.0 indicating that the hypothesis of produc-
tion efficiency in South Indian Agriculture could not be

rejected during that year.

Saini (1969) studied the efficiency with which
farmers 1in 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 juite rational in
terms of their response to economic opportunities and
made adjustments in resource use. He estimated diffa-
rent regression coefficients for small, medium and large
farm size groups. But the ceefficients of separate
equations in respect of small, medium and large farms
were not statistically different from those in the
pooled equations. Thus farm =size may not be a good
criterion for detailed economnic analysis. The farm
productivity may be more significantly influenced by

some factors other than farm sizea,

The studies 1ncluded those  of Sankhyan and
Sirohi (1971}, Srivastava and Nagadevar (13972}, Kumar
{1975}, BDhawan and Bansia (1377}, Sinegh (1978)Y,  Ghosh
(1980). Most of these studies found that the Cobb-
Douglas type of production function gave the benefit to
the Indian data and 4did not reject the hypothesis that
Indian farmers by using traditional technology maximised

profit through rational allocation of resources,

Singh and Kahlon (19731) caompared marginal value
productivities of differnt rescurces used on farms at
varying levels of technoloqgy. They ranclodesd that  rhe
marginal value productivities of almost all the resnurce
categories were higher on the fatms with higher level of
technology, thereby indicating their efficacies in using

resources to optimum levels,



Singh t al. (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 »f the study supported t he
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 marginal 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

conditions.

Suryanarayana {19801 fiteed Cobb-Donglas Lype
of production function for jowar farmers in Kurnnol
district along with Prakasam and Mahbnobnagar district.
The function showed that the MVP Lo opportunity cost
ratios indicated inefficient nse of resnurces to kharif
HYV jowar. The MVP of seed was wvery high when compared
to its factor cost. For local kharif wvarieties, the

production elasticity was significantly different from

zero only for human Llabour.

Reddy (1980} 1irnn his study n resource use an-l
productivity on farms in drought prone and non drought

prone areas of Mahbonobnagar district, Andhra Pradash,



concluded that the regression coafficients of wvarious
inputs at aggregate farm level, indicated that the gross
returns would increase significantly on all farms and
drought prone farms by increasing the wuse of land,
irrigation, improved seed and plant protection chemi -
cals. Whereas in non drought prone farms the increase
in the use of irrigation, improved secd and plant prote-
ction chemicals would add significantly for tigher

income.

Sharma and Tiwari (198%) studied the aconomic
rationale of rescurce use on different categories of
farms and suggested the ways and means for their
efficient wutilisation 1in Solan, ttar Pradesh. The
economic efficiency of fertilizers ani manures was more
than unity and significant in both big and small farms,
They alsa concluded that the productivity  conld  be

substantially increased by increasing the resources.

RESOURCE PRODUCTIVITY

Schultz {(1964) opineld that "there is at best
little opportunity for qrowti from traditional
agriculture because farmers have exhausted the

profitable production possibilities of state of the arts

at their disposal”. This was moetly true before the
introduction of high vyielding tochnolngy in I he
developing countries, ITn his opiniton the key to

transforming a traditional aqricultural sectot intn A
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production source of econnomic growkh is investment on
mode rn high pay »ff tinputs which should be made
available to farmers in poor countries. Economic growth
from the agricultural sector of a ponr country depends
predominantly upon the availability to use such inpuls

successfully.

Giri et al. (1966) revealed that land was one
of the major sources of crop nutput growth 1n  Tndia
during the period 1951-%2 to 1962-63 which accounted for
about three fourth teo 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 anrd

technological developments,

Minhas and Srintvasan (1968} observed that
though vyield responnes to fortilicer are normally  loag
in unirrigated fields than in the irrigated, still it is
profitable to use fertiiiser= in the former. Thay alsa
opined that the optimal strategies i1s not to concentrate
the wuse of this scarce input only on high yielding
varieties or irrigatel arsac but atan to distrihute the
available supply widely ovaer uew and existing varieties,
irrigated and unircrigated reas so as to maximise  the

output.

Falcon {197{) stulial rho  second  generat ion
problems of green revolution in Zouth and  South East

Asia. He found that the high response varieties and
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asneamitant rapid grawth in fertilizer use have proluced

yields per acre about double those possible with most of
the other local strains, The study revealed that all
new varieties receive controlled irvigations. Tn  the
absence of this, fertiliser yields a low returns and
lack of new seeds and fertilisers limit the rapid

increase in crop production.

Sharma and Joshi (1973} found that during 1968-
69 to 19%970-71, the contribution of MUYV 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 vyield due to application of fertilizer,
irrigation and plant protection was sbserved to be of

the order of 5.7 quintals per hectare for all crops.

Rao et al. (1385) while studying the technolo-
gical changes and efficiency qains in dryland
agriculture in Bangalore district employed the mattipli-
cative production funcrion form {Cobb-Douglas version)
by performing the statistical test to assess the rekurns
to scale. Since the sum >f cutput olasticities did nnt
differ from unity at any rezxsonable Jeve] of signifi-

cance in all the three cases, constant returns to soale

had been deduced as a convenient emperical  result Lo

validate hectare analysis. Trey further partitioned the
per hectare differcontial output inte  componentos afF
technology and inputr uasing cnefficients ~f the

production function.
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Returns to Sale

Dantwala {1959) reported the most extensive use
of scarce resources tonkplace, particularly in the case
of land, on sample farms of Uttar Pradesh. The study
revealed a diminishing trend with an increagse in the

size of farm,

Auer (1961) estimaterd the productivity of
resources on farm and indicated the existance nf a
surplus of farm labour, a mig-allocation of capital and
the prevalence of increasing returns to scale., He attri-
buted increasing returns to scale 1n his study to more
efficient use of farm machinery on the lavrger farm units

than on the smaller ones.

Reddy (1961) reported the sum nf elasticities
of output to scale from the Cnbb-Dmuglas function Lo he
very near to unity {(-1.031%) and an insiqgnificant '
value at 5 per cent level for farms »f West Godavari
district. tle proved that the production was linear
homogeneous function and hence concluded that constant

returns to scale existed,

Brees and Calyer (142 voaparterd  congtant
returns to scale for cash  arain farms  in  Northern
Missouri,. Fertilizer uase par acre did not vary suffi-
ciently for this wvariable £ oxert  any significant
influence on gross income in the oguat ion, The roqgres-

sion coefficient of 0.883%31 for land resources, however,



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 that the fertilizer use was

probably vreflected in the land coefficient,

Grilches (1963) fitted Cobb-Douglas function
for 68 regions of the U.5. tn express vatue of farm
production per commercial farm 31s a function nf
livestock expenses, other current expenses, vatue of
machinery, land, buildings and labour in terms of man
years. The sum of coefficient was significantly gyreater
than one, thereby indicating substantial economies of
scale, The coefficients frnr labrour and machinery were

the highest, being 0.449 and 0,159, respectively.

Khuasro (1964) reported the  roqgrasaion [fitba
carried out with gross output, farm business income and
net profit per acre as three alternative dependent
variables and farm size as the independent variable,
there being seven replicationng corresponding to seven
States, He used averaged out farm accounting data
collected in Farm Management studied, from 1954-55
through 1956-~57. All the reqgression lines fitted to the
data of gross output jaor acre and ayerage were downwar-d
sloping, the sign of the reqgression cnefficient being
invariabkly negative. It was "thie consistently rocurr -

ing phenemenon of decliring slopea in all  the aeyen
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States without exception, tnat lends i1tself to the

generalization that in Indian farming gross outpul per

acre declined with an incr=ase in farm size".

Krishna Raj (1964) found that the sums of
elasticities of land and labour were 0,87, N.97 andD.,9%
for 1954-55, 1955-56 and 1956-57, respectively for the
Punjab Farms. The sums for the last tweo years of the
study were not significantly Jdifferent from unity. The
estimates of the scale returns for thease years suggested
that the constant returns to scale of land and labour
inputs over a considerable range was not an implausible
assumption about agriculture in the twn Punjab districts

since those years.

Rao (1967} analysad the resnurce productivities
and returns to scale by fitting Cobb-Douglas type of
production function tn fross sectional data covering 345
families of Hyderabad State and observed that the
marginal wvalue productivity of land <declined with an
increase in farm size and reverse tendency prevailed
with regard to marginal praductivity of labour which

showed increasing trend with the increase in farm size.

Saini (1969) estimated the sums of the reqrag-
sion coefficients of the Cobb-Druglas production
function fitted to the Farm Managemont suarvey data  far

UJttar Pradesh and Punjab farms for 1955-56 and 1956-67
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and these were not significantly different from unity.

This indicated constant returns to scale in all these

cases,

Mehta (1971) estimated the marginal value pro-
ductivities of different rescurces and returns to scale
for different categories of farms in Punjab. He reported

the constant returns t2 sciale on these farms.

Singh (1975%) reported that the treturns to scale
were constant in backward agriculture. e stated that
the inefficient wuse >f factovrs of production by the
farmer was mainly responsible for the economic backward-
ness of the reginn and the size nf farm was an important
factor to influence the input productivity at the farm

level,

Solik Ram and Lal Gupta (1978) compared  the
productivity of various rescurces in case of paddy on
the farms of adopters and non-adopters in  Varanasi
districe. The sum of elasticities of production for
adopters and non-adopters was 0,989 and 0.929, respecti-
vely. These were not significantly different from unity

and indicated constant returns to scales.

Saini (1980} reportecd that returns to scale are
indicated by divergence of the sum f jegression coeffj-
cients of all inputs from unity rather than coefficient

of single inpufk.
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Suryanarvayana (1980} reported that 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 i1indicated significant constant returns to

scale,

3. IMPACT O THE INCOME , EMPLOYMENT AND

PRODUCTIVITY

Most of the farmars cultivating on dryland
farms are unaware of the yield increasing technclongy and
its adoption. Research and extension support needs tn
be intensified in dryland farming ar=as. The development
of dryland agriculture by yireld increasing  techniques
has now been well recognised ftor azhieving the plan
objectives of redressing regional imbalances, alloavia-
ting poverty and increasing the prolactrion of all  Fhosn
crops which are in short supply. Hence an attemplh has
been made to review the various studies and highlight

the same in various aspects.

Savele (1966) concluded thal Ehe technolegical
changes involving Jlargs itnveastmant f capital  was  not
accepted vreadily ani early 1n dryland areas by a large

percentage of farmers.

Shetty (196A) noninted ~ut that the variatiosn in
the adoption of an innovation could be explained by ths
difference in size of ho1ding, rtann-ir sl statng, profita-

bility of innovation and the farmers lipnidity,
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Prasa:d (19791 ~a:ported that low yields, 1nw
income and low standard of living of farmers was mainly
due to the non-availabitity of crucial inputs such as
irrigation; inefficient use of other resources and
raising of crops mainly for foosl and oot far [ dier
requirements. His studyalso rrveal=d Ehat the yinlds of
dry crops were very low ranging Fron 3 10 poae 22 b0

Rs 300 per acre.

An upward trand to bosrh mosne s oand real wagos an
Punjab dus to adeption of new technol gy was nbservel by
Soni (1970}. Desai et al. (179710 srrdizd the impact nf
high yielding varieties c¢f groundnut, bajra, wheat,
jowar and cotton on par Ni:ctare employment of different
kinds of labour, They found that employnant of  casnal
labour was wmuch more in =as> o high i1 1itnag variety
qgroundnut, Dajra and c¢otton, T Fhe oz 7 ahioad , the

total wage bill for inperaval i i g0 Tl SR I

lowar than the focal wvariety,

Swaminathan (149711 o 1riised that for securing
farmer's participation > nake drytanl vpin hare
successful, wvariables invol -1 9y T e ey e )y
studied and understond. Repla-awsa % e by giiy
a hard iron plough and1 the int-Hincl i HE  deep

ploughing  For high pes-sia 031y ks Lugra and o hoer

high quatity foddar craas weys oy ot o1

Sham and Rathihe2 (193770 owaminad the impa -t X8

taprovad  agriculbaral becshecsd gy o T s s g
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of Rajasthan State and fcund that the farm business

income as well as family labour income was more than
double on the adopter farms compared to the non-adopter
farms, Net profit on the adopter farms was Rs 1,179.8
per farm and Rs 327.7 per acre and it was Rs 191.7 and
61.8 only per farm and per acre on  the non-arlopter
farms. The input-output ratin was sismificantly higher
on the adopter farm crmpared tn the nnn-adapter ones.

It was 1 : 1.47 and 1 : 1.4, roaspectively.

George and Choukidar (1972} observed that the
adoption of high yielding varieties was rolated ta the
size of holding, education and ancial status  of t he
farmer. Age showed n negative ralatinnship and lack of
knowledge was one »f  rhe moast  important faclors

affecting the adoption of technoloqgy

Wills (1972) <oncluded that, based on empirical
estimates of the impact of new technolagy - empioyment
and income at local level, thait the adoptien of new

seeds, fertilizer and irrigation increasas  amptoyment

and wages, 1t also :ncreasas the digsparity batween
incomes of Farmers and  agricaltoral iabouar, Thr
disparity will increase further il labnur 3aving
machinery 1is introducai. Howover, the new boechnology

will reduce the disparity bwtwsan incnamas of large and
small farmers if creti- i ferrilicasy are disteibin ad

according to area operatad,
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Grewal and Kahlaon £1a713) have studied the farm
size and productivity relatimnship. They have observed
that because of recant t2chnolsxgical  breakthrough  in
agriculture, the importance of the tbraditional inputs in
the inpubt-mix was on the de-line and non-conventinnal
inputs such as fertiliser, pesticides and machine power
have become important. This se2oms to have alteved the
kraditional farm size productivity relationship. Large
farms have greater access tn itndivisible technological

inputs such as tractors and allied farm machinery,

Choudhari (1274) stated that the area under
kharif crops in India, has raised sabstantially during
the past four vyears from 12 per cent of the gross
cropped area to 54 por cent in addition tn the ten-folrd
increase in the doublz <crapped area as  a  rvesult  nf
adoption of the improved =241 water crop awl liventock
management technology in the Indn-1l.K. project. Thea
crop yields were incroaszi by 0 to 600 pay cont, THeo

technology has been labouar and bulinck intensive.

Rajshekar (1375) assessad analytically the
nature of farm business of small indl larage farms in  one
of the dry farming regions of Maharactra State, They
observed from the study that use of ‘Jifferent resources,
cost of preduction, gross  returns,  as well as  net
returns, depended on farnm size, A sabtantial change ia
the present profitability level <~ould be brought abaut
through creation of irrigatinn resnurcas, nse of modern

inputs and adoption of medarn rtechnalngy,
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Saini  (1976) presented the empitical  ecvidence
of the growing inequalities in farm incomes by analysing
the farm level data collected unider the scheme  for
studies in economics ~f farm manigemsnt atb twn points f
time i.e., 1955~57 an<d 1947-69., [F is evident that the
income gap between the small and large farms has widened
and big farmers have gain2d coansiderably trom  the new

technology ushered in by the green revolution,

Bisalaiah (1977) decompsed the qrowth in per
acre wheat output in Punjabk Into 1ts  sources and
observed that technical change contrvibuted 15 per cent
of the increased output, Increased nse  of labour,
fertilizer and capital per acre undor Mexican wheat has

contributed about 25.5% per cent of 1ncreasad output,

Havangi (1978) studied the impact of dryland
farming and observed that the adoprkion of coitable land
management and development te-hniques for drylanid  in
Bangalore region is possible to get  reasanably ool
yields in most of the areas rezerving 500 mm or above.
Hence he suggested that the land development in drylands
should vreceive top priority both in proven practices as

well as in research on large ‘arms.

Kunal (1978} usinga the outpunt  decomposition
mode ] {Bisalaiah) estimate:d r~hat there wag 72 per cent
growth in jowar ountpat Py farm in  Dharwal with
the introduction of new technology »f this rotal change

in output per farm, ilaut 33 per coent wan found Lo have
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been contributed by technical  change, reszacrch ani

extension are the kwo important major activities for
effecting technical «c¢hange in farm economy. of  the
total change in output p=r farm, about 12 per cent is
indicated to have been contributed by differences in
land holding size, g¢given the output elasticity nf land
under new technology. About 23 per cent differenke in
output under new technnlogy is contributed by capital
input. Since the fertilizer component of capital input
forms the greater proportinn of the total value of
capital, the <contribution made by fertiliser to tnmtal
change in output may be considered as substantially

high.

Rastoqgi (1973}  ooneludzad bhat cthough the new
dry farming technology Adevelaped at research centras has
been found quite viable ani feasible and though it was
said to Dbe neutral to scale. it has not yet  gained
popularity with the farmers in the arid and semi-arid

regions of the country.

Rao and rRastogr (1980 in a study at Hyderabar
districtoebserved that the adoption of new tecnnotogy was
not high in dry faiming tracis <dus  to shortage of
capital. Recent technolcogical advances have substan-
tially increased the vyieid poiential | drylands,

provided the requisite inpuks 1ire availavle.

Rac and Rastogi (1980% in their study condunued

in Hyderabad district obsarvad tnat porsistance with
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the adoption of technology was not high in dry farming

tracts due to shortage ¢f capital. Recent technological
advances have substantially increased the yield
poetential of drylands, provided the requisite inputs are

available.

Rajasekhar (1933} in a stuldly in the operational
research project, showsd that 1ow maonetary inputs like
introduction of cultural practices have given encoura-
ging results. fle further stated that the earvly tillage
practice for sorghum and use of nigh yielding varieties

of Finger millet resulted in 10 per =zZent extra yielrl.

Reddy et al. (1985) repnrted that over the past
one decade and a half, the primary emphasis was given on
the generation of dryland tecrhnologras, Fhese  inalude
better management of soil, rain water and cropping
system to optimise crop prooduact ion, Addibtionally
increased vyields were achieved through the use of
improved seed, application of {ertilizer and hoebtey
management. Apart from these, the chalienges of weather
abbrations were met by providinn alternate crop

strategy.

Jodha (1986} oonchinied that owing t= the small
size of holding on one hand and ecalogical limitationn
of dryland agriculture on "ne nther the latter evan
with strong support of new technolnagios, may not prove a

total answer to the (robhlem ot low income of thoge  who

38



depend on dryland farming and thus the need for non-farm

activities as a part of rural development cannot be

overstated.

Singh {(1987) stared that the dryland soils pose

serious problems of management and conserquenlly
sustained productivity. Most of khe dry land snils are
deqraded or are in prnocess of degradation., He also

pointed out that the fodder was a priority number two,
first being food, followed by fuel wond among the basic
needs of the dryland areas. Because 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 techneology which were {1)
fear of risk due to failure of monsoon which lead re
crop failure or low vields., (11 lack of conviction of
improved technology (iii) la-« of finance to invest on

improved technology.

Rao {(1987) reported that the adoption levels nof
dryland technologies are quite low. FEven the Seventh
Five Year Plan has set a3 modest target of 25 per cant
areas saturation with improved technologies by March,
1992, 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 adopbinn 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 adoption Iin case of sorghum was

about 10 per cent,.

Suligavi (1988) examined the impact of techno-
logical «c¢hange in rainfed coston in Bharwad district
employing the output decomposition model based on  the
coefficients derived from the Cobb-Douglas productinn
function. The output decomposition analysis revealed
that there was an increase of 115 per cent more oulput
per farm with the introduction ot new technology. The
contribution of technical change to the total change in
output was 62 per cent, Th=2 1nputs attributing to
output changes were seea + fertiliser, plant protection
chemicals, capital and labour were in the order of 19
per cent, 3 per cent and 13 per cent, respectively.
Thus the total inputs brought about 53 par cent increasge
in the total output. The resuits indicated that  the
technical change was a majar source of output growth in
agricultural sector of -developing economies. Resear ch
and extension are the Lwo main ictivities for effecting

technological change in the farm economy,

Technological change and income distribution

Kuzhents {19%5) suggested that the income
becomes more evenly distributed during the later stages
of economic growth where there is a rgeneral increase in
income levels and the income In agricultural sectnr is

more equally distributed tts.  in  the non-agricubtpral
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sector. Similar view was taken by the committee on
distribution of income and levels of living appointed by
the planning commisston, Government of india in 1964,
which reported that “the deqgree »f inequality in income
distribution 1is not higher 12 India than in some »~ther
developed or underdevelnped —~ountries and the distribu-
tion of income in urban sector is more unedqual than in

rural sector".

Khaund (1970) studied the changing pattern of
income distribution in tribal village of Tripura using
Lorenz curve technique, has demonstrated 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 cause the income

distribution pattern to chanqae.

Chinnamani et al. {1370} reported that modarn
dry farming technolnqgy (in ly-ferabad  cistrict,  Anddbhra
Pradesh) such as adoption of @il congervation measures,
graded bunding, contour bundinqg, timely sowing, use nf
improved and short duration varieties with proper and
adeguate seed rate, application ot fortilizer undar
rainfed conditions and use of plant proftection measures
has provided the farwmer an income which was 200 per cent

maore than what he and ather farmers around the villacge

get by adopting local conventicnal aethods,
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While estimating the income raising potential

on rainfed farms Shukla (1371) found that the net gains
by advanced technology of the order of 32 per cent 1in
the dryland farms in Jabalpur districht of Madhya

Pradesh.

Crisostoma et al. (1971) examined the potentiai
for labowy absorpticon under the new technology and
concluded that the new rice technology has  increased
labour wuse per hectare and that multiple «cropping 1n

Taiwan offered a potential for labour absorption.

Pandey {1972) coempa-ad the adapters and non-
adopters of high yielding variteties and fertilizers in
Varamati district and found rhat adopters  used  mieh
higher levels of labour input 1han non-adopters. In his
study, he found that the adopters uasord 50 per cont more
family labour and 200 per cent more hired lahour  than

the non-adopters,

Hansen and Schwartz (1277) studied the income
distribution programme benefits for a sample of partici-
pants in sacrements country using oini coefficients,
they could conclude that the fraction of benefits
received lower income farmers was 1Juite large compared
with their share to total income and were sufficient o
cause a significant pos:itive shift 1n farm income Aig-

tribution.
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Rao and Kahlon (1378} using 3ini concentration

ratiocs and Lorenz curves inferred that greater benefits
from the green revolutinsn accrued to the large haldings
through all size groups recorded ncreases in  farm

incomes in Hissar districot,

Singh et al. (1981) attempted to study i1ncome
teonetcdy '
and employment effects nf new drytanidj in Haryana. it

was observed that per farm net income was increased on
small, medium and Jlarge farms At intermediate and
improved levels of technologies. The increase in net
farm income at the intermediate technolicogy level onver
the existing one was the highest, being 38 per cent an
small holdings, followed by 23} per cent on medium
heldings. At the imprcved loyal of te~hnology, the net
increase in income over the existing level of technntogy
was B8 per cent, 44 nd 11 per cant o on osmall, mediom and

large holdings in order.

The results »f{ the srtoly conducted by Sidho and
Grewal (1981) have indicated that a significant change
has taken place in the Punijib 2c¢onomy with respect to
employment structure since the introduction nf new aqgri-
cultural technology. As revealed by the census  data,
the proportion of agricultural workers to tokal workers
in the State decreased to 59.15 per cent in 1981 from
62.68 per cent in 1971. The analy-ia nt field <survey
also brought out similar results whereby the share of

agricultural workers in the sample rillagng witnegaed a



decrease from about 71 per cent in 1%466-67 to abhout 65

per cent in 1980-81. However, the dependence on hired
labour has increased significantly over time which 1s
revealed by the fact that the proportion nof agricultural
labourers to total agricultural wonrkers has increased
from 32,10 per cent in 1971 to 38.A0 per cent in 198}
according to census data and from 12,79 per cant in
1966-67 to 37.13 per cent in 1980-81 according to the

field survey.

Singh et al. (:981) Hdecomposed total change in
employment due to adopt:on of new -dryland technology in
Haryana State, They obserwved that in Hissar zone, the
contribution of technology and capital component to the
employment change was positlive 1n all the size qgroups.
The interaction effect of capital and technology was
positive and it contributed more towards increasing the

employment than a single component (capital or

technology) in both the vones.

Bisaﬁiah (1982} studied the effects of new
agricultural technology on functional income distribu-
tion with the help of cross se-tion input-output data of
the sample ©f wheat farms in  Favazpur district  of
Punjab. The estimates of Cobb-bhouglas production
Eunction analysis revealed that the parameters governing
the production relations umier 5l technology are
different from those of new technology. The  <dummy
variable technigque bhas suggested ~anitz? ae +tha mair

variable in causing structural break in wheat.
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. Patel and Gangwar (1983) opined that capital
has a significant role tc play in changing the existing
cropping pattern on all sizea of farms. Profits on atl
size of farms can be increased <onsiderably by making
the required capital availat:le to the Ffarmers. Since
capital is a scarce resource particularly for the small
farmers, therefore, there 1is a maximum increase in
profit on these stzes of farms., when the capital
regquirements atve met fully. Technolongy also has  been
found to increase the net income on small farms followed
by medium and large farms. Similarly, employment of
human and bullock labour increased on all farm plans
excepting in the plan invalving improved technology with
restricted capital. The improved technology genervaled
more employment on all sizes of farms when capital
constraint was relaxed. Heprce, 1t can be concluded that
technology and capital both have vital ralos Fo play in
increasing the farm earnings and emplayment on all sizes

of farms.

Hebbar and Nisalaiah {1984 infficated with
respect to employment, land heolding size relatinship are
conclusive in the case of dryland crop production situa-
tion, but not that conclusive in the case of overal!
crop production situvation, Small tarms under dryland
crop production are favoursd from the point of view of
employment expansion beo-anse f the identified inveran
relationship between lanosur use and hnlding size. But

under overall crop praduction situation, the regrassion
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coefficient for the size of holding 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 hoitding size,

The study of Reddy (1985) revealed that  the
income is derived from crop production, Adairy, agricul-
tural wages, professionsgservice ani non-agricultural
wages. The variation in income amonyg different sources
ts noticed from locakion to lncatinn and from region to

region.

The expenditure on aqguipnent in the artd ragion
and that on labour in the =omi-arid and  sub-humi)
regiong are more, On anoaverygs basyee, 1he total iooame
exceeded total expenditure par noausehold,.  The income of
the farmers can be improved throngh better  oropping
pattern/agronomic practices  and divorsified tarming

activities to derive higher cash income in drylands,

Gupta et al. (1386) carried Hut a study on the
impact of improved technology on smployment of wheat
farmers under dry farming conditions, [t was reported
that the adoption of 1mproved rechnology generated
employment opportunities and there was A5 per cant acddij-
tional reguirement of labour as comparerd to the tradi-
tional technology. The improved technolagy  of  wheat
reguired more labour per hectare ss ~nmpared to  vhae

tradicional method.
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SUMMARY OF REVIEW

The review of literature highlighted that the
dryland improved technologies wa2re superior and
profitable when compared with traditional practices.
The gross returns, net returna. oot bopetit ratios wero
higher in case of improved technolngies a=s compared to
traditional farming. The cost studies conducted through
farm management studies by Directorate of Economics an:d
Statistics provided the guideiines fnr calculating th=
cost of cultivation. Some etudies indicated that  the
small scale farming i35 as efficient ;5 large scale
farming in dryland areas. Moct »f the cost  studies
conducted earlier did naot take inpnted value of  family

labour. In the present study, this was alao included

A thorough examination of literature availtable
on resource productivity, scale returos avod reanuroe nae
efficiency revealed that Cobb-Douglas production
function {8 maore suitable far asseasing the  rosource
productivity and resounrce uss efficiency on Jdryland
farms. Most of these studies did nobt discuss about the
presence of multi colliniarity :n the function. flence a
step down procedure was used to over-ome this problem in

the present study.

Despite some small osmmizsicons in the literature
reviewed, the review of thess 2tuldi~ helped 0 davelop

the methodology for conducting the pracent study,
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CHAPTER 11

MATERIALS AND METHODS

The study is conducted to ecvaluate the impact
of dryland farming technology on production, income and

employment,

The sample design, tools of anilysis, methods
of estimation and concepts used in this study are  ont -

lined in this chapter,

3 SELECTION OF THE AREA AND ITS PURPOSE

The world bank funied Maheshwaram Pilot Project
located in Ranga Reddy district of Andhra Pradesh wa=z
setup to develop dryland farming on integrated manner on

watershed basis.

To study the impact of dryland farming  techno
logy, Maheshwaram repion of Ranga Reddy district  was
purposively selected, The programme is being  carried
out in this watershed area by the Department of Aprical-
ture with the technical guidance of Andhra Pradesh

Agricultural University and CRIDA.

The watershed project was  started by the
Government of Andhra Pradesh daring the wear 198485 and
developmemt works on dryvland has commenced since  then,
Heance the necessity to cwvalagsre sach otvdies an adapt ion
of  technology was felt so as 10 kooo e real dmpact on

aradast fnn dpcore and ampg o
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The Maheshwaram Project extoimds over an area of
25,331 hectares comprising of 16,390 hectares of arable
land and 8556 hectares of non-arable land extending over
23 wvillages in Ranga Reddy district {4 wvillages [rom
Ibrahimpatnam, 1 from Kandubur and 18 villages {rom
Maheshwaram Mandal). The watershed drains into
Pulandari Vagu which is 1 saall tributory of Masi  River

which again a tributory of Xrishng River' .
3.2 SAMPLING DESIGHR AND SAMPLING PROCEDURE

Two stage stratified randowm sampling procedure

was adopted for the selection of respondents.
J.2.1 Selection of the district

Ranga Reddy district which repuvesented the harod
core  of dryland areas was purposively selected for the
study because such watershed devoelopment programme  was

initiated First in the district in Andhra Pradesh,
3.2.2 Selection of Watershed

This watershed was  spocificatly chosen
since the financial assistance of the World Banl has
been provided for its developmant, The Andhra  Pradesh
Agricultural University which ig loca el in Ranga Reddy
district thas been providing rtechnicil gaidance  in the

1 JDA State Government | Aclian Plan Heport (19838 -89 of
Pilot Project for witvecshed deselopment in  rainfed

areas, Maheshwaram watershed, Ranga Reddy  district

Andhra Pradesh,
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implementation of the programne, ftrarther the changes in
agricultural activifies were heinpg effected mainly
through transfer of technolegy developed for dryland
agriculture with special omphasis on soil  conservation
and water harvesting begides apgro-forestry systems etc,
Hence Maheswaram watershed has boen chasen far the sgtidy

purposively based on its merits and utility,
3.2.3 Selection of Villages
a) Watershed (Adopters) Villapges

The Maheswaram watershoed is divided into A& sub-
watersheds. From each sub-waler shed one village was
selected based on the highes' ren uander dryland culti -
vation and the extent of doption of Jdryland technology,
These wvillages are typical representing entire  the
watershed development area. The <olected villages were

Maheswaram, Mankhal, Havi Pal, Mingalpal b, Banplar and

Tummalur. ANGRAU
Central Liorary
Hyderabad

b) Selection of Non-watershed area (Non-adopters) ||l

paieds

For the purpose of conmpari<sn 1 villages were

selected in the area which is cutside the watershed but

well within the close vicinity, Thonph these  villages
are situated adjacent to the watershed area, the
adoption of technology wis 1lso minimem, Thesre three
villiages were selected by adoptias  wiaple raadin
procedure, The three setectad villapes were 1, bemnor,
2. China Gollapallt and Pedn ol lapalli and

s Muwwslpiride
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3.2.4 Selection of Cultivators

a) Adopters :

i
The farmers , well expressed to nwow  technology

and / watershed based technology., These farmers derived
benefits from watershed progranme, 1t has been decided
that a wminimum of 120 farmers from the watershed
villages be selected for the study. A list of all the
farmers in all the selected villages of the watershed
was prepared and rvanking wis mide in  ascending ovder
according to size of tholdriaps, The farmprs  wer
selected by adopting vandom sanpling technique with
proportianate to stratum size, The farmers were selecteod

from differeut size groaps Ha=ed o the operational

holdings. These groaps were emall 0 2 Wy, medinm (2
to 4 ha), large (above 4 ha) farmers, A total of 120
farmers were gelectod from all the  villapes, Th
frequency distribution of  «elected cultivators P

presented in Table 3.1,

Table 3.1 Selection of Adopters

No.of farmers in
S.No. Size group the selected the sample
Watershed villapgrs

1. Small H 20 67
2. Medium 1o 30
3. Large N 2

Total Overall AT 120

Tz oriATrmET T Y= - 0 zmEremo, —b



b) Non-adopters

These farmers are notl exposed to new technology

and or watershed based tecanolopy Tuan they did nor
derive benifits directly or indirect 1y fyom  waicrahied
programme, The same nnnber of Darmers oo, 1720 were

selected from non-watershed arey by adopting the randaa
sampling technique with stratifiesd proportionate tno
stratum size, The frejpuepcy distribntion of the selected

farmers {(non-adopters) is preseonted in Table 3,2

Table 3.2 Selection of Non-Adopters

No.,cof farmers in Hao.of farmers in
S.No. Size group the selected the sanple
tlon-Watersheod 1=y

1. Small 470 64
2. Medium 280 18
3. Lacge 104 18
total overall 854 120

The table 3.3 clearly indicates  the detailed
distribution of sampled farmers amony, select od

technology adopted and oon-adopted i ltlapes,
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rable 3.3 Distributicn of esrmple foarmere among selecterd
villages

B _ Number of sample farms
Hame of the village - == - Total

1.2 hn Y4 hn 4 ha -abnove

I Watershed aresn

(Technology adopted)

1. Haheswaram 15 7 4 28
2. Hankhal A £ 4 20
3. Raviral 12 4 a 25
4 Hangalpalla ] 2 1 3
5. Banguloor H g 4 13
6. Tummaloor 18 ! 1 27
..ﬂ? e Rﬁ-_ 120 )

Il Non-watershed arers

(Technolopy
non-adopt rd)

1. Lemoor AL RaL iy N

2. Chinnagnllapaili/

Peddgollapalli 18 11 7 16
3. Kurmalguda 17 ki 5 29
Total averall Fd R 18 120



3.3 COLLECTION OF DATA

The  sucvey methad was used for  enllection ot
the data from saapledl Farms, A suitable questionnaire
was developed incorporating atl ths ireas aa ahiich
information required., The entire question-
naire was pre-tested in the fiesld with a4 separale sample
of farmers. Based on the pre-tosting, necessary wmodili .
cations wers made in the final [aestioonaire, Dt r
different aspects such as operiional holdianas, Lol nse
pattern, cropping pattern, drrigation, farm assets,
family size, literacy levels were required to get 4
glimpse of the background information of the Farmers to

understand the socio-cconomic “haraclerist ics,

Data relating to physical iapars soeh oas human
labour, both Eamily and hired labour, inventary of Jand,
implements and machinery, operating capital such as seed,
manure and fertlilizer, plant protection chembcenla, couat
of maintenance of cattte, details of {apily expenditure,
etc, were required to asges3 the incoaae aceruing and the
enmployment levels of farms., The details of input prices
including wage rates for hired labour, price of seed,
manures, fertilizers, insecticides and [ungicides ave

required to compute the operational costs of Lhe farms,

Prices of ontpu including the harvest  prices
of the crop products ind by . orvabict s are ossential for

computing the gross facm income,
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The respondents were indi@idnnli% CBntacrad in
person with the assistance of Villape Development
Officers and Assistant Apricultural Officers, AlLl the
required data were collected throngh intervirw method

from each farmer for the agricultural year of 1988-89.

3.4 TOOLS OF ANALYSIS
Conventional nas well as  funectional  analyses
were used to arrive at valid conclusions. Tabular

analysis has been used mainly 1o find out the impact of
technology by comparing adopters situations with non.

adopters.

3.4.1 Lorenz Curve

To examine the itreome inequalities  of the
farmers belonging 1o adopted and non-adopted groups,
Lorenz curve was drawn and Gini concentration ratio was

calculated,

3.4,2 Gini Concentration Ratio

The Gini Ratio, whizh was developed by Gint in
1913, has been computed directly from the Lorenz curve
to know the near inequalityv, Although the Lorenz curve
is for graphical representation of the income
inequality, it does not give a precise value that can he
used for comparison. The Gini ratio, on the ather hand,
has the convenient propevty of nsing for comparison in a

nrecise why
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The Gini ratic is defined as "the proportion of

the area wunder the diagonal that lies between the

diagonal and Lorenz curve”.

The Gini Ratio is computed using the formula

élx
G'CGR. = l R p] [ (li 4 (J(jul) ]
e : . .
Where P} = Proportion of adult persons in the
jth house hold
Q) = Cumulative proportion  of per
capita income in j'h household,
(j-1) = Camalative proportion  of  pex
, . , . th
capita income in (j-1) house
brea ]l
?

3.5 MAHALANOBIS D

To distinguish between the two situations i.e,

3
o

watershed and non-watershed, HMahalanobis DY was obtained

and was tested for significance as lollows

D2 _ Y(]) ) §[2)[ S'] (§flﬁ i §(2)]

Where,
(1) i) _ . _ . :
X and X Are the sample Mean vectors of
the rariables ander the tyo
aitnat ions

S = Pooled sample variance - covariance
matrix 1 the rariables,
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Ny N, (Hy + Ny-K-1)

F = _-_— e - - = ms . e e a a = mr w o m = e . [)2
N1 + N2 (ﬂ] + N2 - MK
Where,
K = No, of variables
N1 = No. onf observations under watershed
N2 = No. of observations nnder non-watershed
3.5.1 Functional Analysis

Functional analysis has been used to estimate
the resource productivity on adopter and non-adopter
farms. Among the various functions available after a
preliminary exercise of scatter diagrams, it was decided

to select the Cobb-Douglas form of Production Function,

Further this Production Functinn has got various
advantages over othevrs - most important being that these
co-efficients of different independent variables

directly Indicate production elasticilios,

The empirical  ovidence from  the previonas
studies also suggested tha: the Cobb-Douglas function

was the most appropriate ones lor stndies of this nature,

The functior can he specified as follows -

by 1 bk
Y = a.x cir e eas X Y
1 I
Where,
Y = dependent wvariable {output)
Ltho : . .
X, = il input ftor & - 1V 7 ,,...K
u = Random Frror and

{a,bi) for i = 1,.....k are the parametors,



In the present study, Cobb-Douglas production
function was fitted to oach of the size groaps as  well
as for the overall gyovup in respect of the adopters and

non-adopters.

For this purpose the production function was
fitted to the data on 7 input variables and the income,

It can be specified as

Y = ax1b1 ........ x?b?.u
Where
Y = Income (Rupees}) outpat
x1 = Land
x2 = Human laboar (Rs)
x3 = Cattle labour (Rs)
x4 = Seed (Rs)
x5 = Maoure tRs)
x6 - Fertiltooer (jiay
x7 = Plant priotectioang measnres (Rs)
u = Random ervror
a = Constant and

(Bg,evevevasbyr are the elasticities of
the inputs
The above function veduces to a linear maultiple
regression model by logarithmic transformation

i.e,, log y = log a + b! log wboa b log?7 & «

The above equation wis fitted with the help of

Least Squares method, .
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The common problem faced in fitting production
fucntion is that the independent variables are often
linearly correlated. This creates the multicollinearity
problem in estimaticon. o minimise its effect Lhe

stepdown regression procedure was followed,

The overall fit of rvegression equation
was ascertained on the basis of  the  coefficient  of

multiple determination R2 and the significance of the

coefficients of the variables in the functional
relationship. széb{ainpd from the following formula
Reg.S5.5
R? = CITIL..
Total S§.S

where Reg.5.5 = bl 2.1

- . oy
1;, + h.ill_/, t L I

ti = (log Xij - log Xid: i = 1o, kydal,—u)n.

z = (log y - TYog v)

2

3 k. = Foumbot Ob tods e b Vamtiahles, 7= 1t T\llf"lbm"k—
~0b s ruaine

Total §.5 = %z
R2 which lies betwren 9 and 1, indicates the percentage
variation in the depndent variable explained by the
independent wvarraibles in the eugation, The coeffi-

cients of the wvariables in the final equation wore

tested as follows.

Null Hypothesis: bi L

Then Ly = l hi ‘

SE b
i



Where, SE (bj) = \,EMS {ciiy, vij Are the diagonal

elements of the invers matrix of the wvariance covariance

matrix.

Conclusion: 1f the calculated ti values are >

n

the corresponding "t" value at (n - k - 1Y df. then we

reject the null hypothesis and conclude that the b.'s

are significantly different from zepo,

Draper NR and Smith H 71981y, Appltied  HRepression
analysis. Publishers - John Wiley sons, Newyork,
3.5.1 Factors and Scale Returns

The coefficients o different input variables
provide the measure of factor rveturns, if the production
elasticity is significant and less than one it indicates
diminishing factor returns. tf it is more than one it
signifies increasing factor returns, If it is equal to

one 1t indlicates constant factor refarns,

The sum of all other individual production
elasticities gives the scale returns. If this is equal
to one significantly, indicates =significant constant
returns, If it is more than one, it significantly
indicates increasing scale returns, If it is less than

one, it indicates diminishing scale returns,

The estimates of b, in the regression equation

provide information repgarding the retaras to seale, To
test the hypothesis of returns to scale the Lollowing

formula has been used,

G0



Null Hypothesis: <b; - 1

then SRR

Where SE ¢ ilH)

= gt - “'_':"‘" TS T T __'i_:_"-_. . ‘_-"'.“"""'
f/ STC1 P RO e R 20 2€ RE .+2(,76)

§ = Mean sum of squares due to Error in the AV
> R L are the elements of
Table, Cll’ sz C’2‘ (]3 a .
inverse matrix of wvariance and covariance of the
variables,
Conclusion: The calculated 't* value is  then

compared with and the the corresponding table of null
hypothesis is rejected whaerever 't' (Cal) > "t
(Table). Thus, it 213 it not significantly differnt
from 1 indicates constant rerurns to seale, However, §F

£2bi < 1 or £bi 1 then the returus are respectively

diminishing, and increasing,
3.6 CONCEPTS AND DEFINITIONS

The concepts and definitions used in this study

are presented below-
3.6.1 Man day

It is the work turned ount bvy -+ male adult in a

duration of 8 hours,
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3.6.2 Cattle pair day

It is the work done by 2 pair of cattle in a

duration of 8 hours.

3.6.3 Fixed Capital
The wvalue of land, farm buildings, wells,
machinery and  equipment are ivnclhaded  gnder fixed

capital,

3.6.4 Working Capital

The value of work cattle, implements and other

dead stock are included under 1his.

3.6.5 Fixed Costs

Under fixed costs, rental value of the owned
land, depreciation, land revenne, interest on  f{ixed

capit.al {non-~ltanded assets) were congider ed,

3.6.6 Variable Costs

Costs incurred on seed, manures, human labour,
bullock labour, machine labour, fertilizers, plant
protection chemicals, irrigation and interest on working

expenses are included under variable costs.

3.6.7 Total Costs

Fixed cost s aned crariable coata topelher

conglituted the Lotal -osts,



3.e.8 Cost A'

This was estimated by taking the

actually incurred by the owner cultivator, These are
cost of seed, cost of manures and fertilizers, hired,
human labour, cattle labour (both owned and hired)
interest on working capital, depreciation, plant
protection materials, trripgation  charpes  and Fand
Ir'evernue,

Cost A2 pertaing to tenant [armers,
3.6.9 Cost B

This was estimated by adding the rental wvalue

of owned land and interest on fixed capital

A1IA2 as the case may be,

3.6.10 Cost C

eXpPNSPS

Cost

This is the commercial cost of production and

obtalined by adding the imputed valne of family labour 1o

Cost B.

J.6.11 Productivity

Yield in aquintals per hectare for a

taken as its preoductivity,

3.6.12 - Cropping Intensity

[t is the ratio of prons cropped arven

cropped area and was expressed s o8 percent age,

was obtained by

craop 1§

Y AN

This
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Gross ucropped Aarea _
Cropping Intensity = ------oovu--- - x 100
Net cropped 4area

3.6.13 Farm Returns

Differnt measures c¢f farm returns viz., pgross
returns, net returns, farm business income, farm family
income and farm investment income were adopted, These

measures are defined hereunder.,

J.6.14 Gross returns

This pertains to the total wvalue of crops

produced on the farm.

3.6.15 Net Returns

These were worked cut on the basis of cost
and prime cost, Theae are the oxeraa of pross refurnsg

over the respective cost concepts,

3.6.16 Farm business jncome
This was obtained by deducting cost A] ;‘A2 from
gross income, This is the returr tn the farmer for

himself and his family labour and investment on owned

land and owned fixed capital,

Farm business income = Gross income - (ost A1 or A?.

3.6.17 Farm family labour income
This was obtained by deducting cost B from

gross income, This 1s the measure »f  returns  from

cultivation to family lLabour,.

64



Farm labour income = (ross income - tost B.

3.6.18 Farm investment income

This was obtained by adding to the net income

the imputed value of owned land and interest on f{ixed

capital,

Farm investment income = ({iross income - Cost )
t (Cost B - Cost A)

3.7 PROCEDURE ADOPTED IN COMPUTING COSTS

J.7.1 Seed

The price of the farm grown seed has been
charged at the prices prevailed in the village, For the
purchased seed, the amount spent towards the purchase of

the gsame has been taken including rthe transport charges,

3.7.2 Bullock labour

The cost of owned bullock labour per 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 case of hired pair, the

actual amount patd towards hirve charpes has been Laken,

3.7.3 Human labour

The charpes For human Tabonr consigts ol WP Og

that are paid for familvy Iabonr. and  casual fabonr,
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The wvalue of family labour has been  imputed it the

currepl average wages paid to the permanent labour in
the locality. The wages of hired labour include the
cash and perquisites and the wages in kind were

converted into cash.

3J.7.3.1 Man working days: Man work day usunally refers
te the work turned out by a man in a day of eight hours,
All the work days of child and women labour were

converted into man work days in proportion to the wages

paid to them. In the case of family labour it was
evaluated at the prevailing wage rates for hired
labour., Permanent lrired labour wias mainly ewoployed in

the study area for maintenanee of cattle and other odd
jobs, Hence, the amount paisd 1o permanent worlkers  is
not included in the wige bill, In farms where permanent
workers sometime pavticipate in crop produoct ion
activity, the evaluation was done at prevailing wage

rate as is done in the case i familv labour,

3.7.4 Manures and Fertilizers

In the case of puvchased farmyard manure, the
entire amount was charged. In the case of produced
manure it was imputed at the prevailing market rates in
the locality. The actuaal coests of different fertilizers
and transport charpes were ircluded in the ftotal cost of

concerned crops,
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3.7.5 Plant protection material

They were computed at the purchase price, The
transportation charges were also included for the

purchased pesticides from nearby town,

3.7.6 Interest on working expenses

This was charged at 12 per  ecenl per  annum.
Since Lhe amount spent on working expenses was not
incurred at a single point of 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 wae catenlated at 10 peryr cont o1t

the fixed capital excluding land vatne,

3.7.8 Irrigation charges

The expenses actuatly in lifting the water from
wells i.e, fuel and electricity charges were considered
in the case of lift irrigation, [ the case of flow
trrigation the c¢ess paid was taken as the cost of

irrigation,

3.7.9 Land Revenue

The actual amrunt paid was charped in the casge

of land revenur,

b7



3.7.10 Roantal value of owned land

One-sixth of the gross valne of  produce  was
taken to impute the reantat value nof owned Jand as

practiced in the village.

3. 7.1 Depreciation

Depreciation of farm assets like cattle shed,
storage and implements shed, electric motor shed was
worked out at two per cent for pucca and five per cent
for kutcha structures. Depreciation on implements was

worked out ten per cent of the cost,

3.7.12 Input - Qutput Ratio

This 1is the vatio of the pross returns and
total cost/prime cost.
Groas income
Input output ratic = ... ... ...

Tt ] eroant

3.7.13 Benefit Cost Ratio

This is the ratio of the net returns and the
total cost and estimated as
Net returns
Benefit Cost Ratioc — —--- oo o i i o
Total Cost of Caltivation
The methodolopy, as described above, was used
in conducting the studvy in the Maheowaram watershed areas
vis~a-vis an area adicining the wateorched in Ranga Reddy

district. The Apro-coconamic featoseas ot Che atody e

are presented in the ensning chapter,
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CHAPTER 1V

AGRO--ECONOMIC FEATURES OF THE STUDY AREA

In this chapter an attempt has been made to
present the agro-economic characteristics of the study
area, To have a comprehensive idea ol the study area
and to serve as a back drop for the study, the presenta-
tion s made under sub-headings, such as, soils,
climate, seasonal conditions, land nse pattern, irriga-
tion, implements and machinery, livestock, distribution

pattern of land holdings, are=a, productivity and produc-

tion of important crops etc.

4.1 THE DISTRICT IN BRIEF

4.,1.1 Location

Ranga Reddy district is located at the hieart of
Dakshinapatha or the Deccan Ptateau of the Indian  sub-
continent and lies between 16°0' 90" and 18°0'20" north
latitude and 77°0’30" and 79°0°10" - East longitude,
bounded on the North bv Medak district, on the East by
Nalgonda district, on the South by Mahaboobnagar
district and on the West by Gulbarpga district of
Karnataka State, It covers an arra  of 7493 square
kilometers, The road leading to  Srisailam passes
through the study area and it is about 37 kms south of

Hyderabad. This district its primmily the raral hinterg
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land for Hyderabad city, feeding the powerful commercial

centre with various raw materials; agricultural produce
and finished products.

Table 4.1 Occupational distribution of Population in
Ranga Reddy district

S.No. Particulars 1981 (ensus P.Coto toral

I.ITolal population 15,87 lakhs 100,00
2. Females 3.09 lakhs S1.14
3. Males 7.73 lakhs 48.86
4. Females/1000 males 756 Nos, ~ -
5. Rural population 12.0% lakhs 76,17
6. Urban population 3,77 lakhs 23.83
7. Literates 3.6 Iakhes 19.98
8. Workers LT Jakhs 45,959
9. Non-workers f1.5% Inkhe 54,09
10. Cultivators DR Dakhs t4A.29
tt. Agricultural Labourers 1,49 Inkhsa 12.h8
12. Density of population 210 /aq Fw .-

Source: The Chief Planning Officer, Ranga Reddy District

4.1,2 Administrative Divisions

The Ranga Reddy district has been divided tnto
982 inhabited and 73 uninhabited viltapes and is cowversd
by 649 Grampanchayats. There are F Revenue  divisions
viz., Hyderabad East ., Budevabad Wear and Yikarabad.,  Fuo

divisions are headed by the Eeveonne hivisional Officers
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while the 3rd wviz., Vikarabad is headed by a Sub-

Collector. There are 16 towns in the district of which
14 are Panchayats and 2 Municipalities. There are about

37 Mandals in the districzt.,

The district was formed on 15th Aupust 1978 by
carving out from the Hyderabad district  excluding the
twin cities of Hyderabad and Secunderabad. Still all
the district offices are located and functioning in

Hyderabad City only,

4.2 DEMOGRAPHIC TRENDS

According to 1381 Census, the district has a
population of 15,82 lakhs. About 7H.17 per cent of
total population is living in rural arveas, The remaining
population lives in urkan aplomeration. The
occupational distribution of popatation of the district
is presented in Table 4,1, The density of population in
the district was estimated as 211 persons per square
kilometer, The male peopulation constituted 51 per cent
as against 49 per cent »f females, Thus the sex ratio

worked out to 956 females for every 1000 males,

The proportion cof workers and non-workers in
the district has worked out tc 45,945 and 54,05 per cent
respectively. The cultivators and agricultural
labourers constituted about 14,29 per cent and 12,58 per

rent in the taotal popularion regpect i1
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4.3 CLIMATE AND RAINFALL

4.3.1 Climate

In Andhra Pradesh climate presents a transitien
from tropical to sub-tropical climate., In coastal belt,
humid to sub-humid climate conditions prevail, while the
rest of the State including the Ranga Reddy district,
the climate is semi-arid to arid, It is observed that
from about mid-~February, both day and night temperatures
begin to increase steadily miking May the hottest month

with mean daily maximum temperature of 39.6°C (103.3°F),

The particulars of the temperature in  the

district are presented in Table 4,7,

With the onset «f the South West monseon  intn
the district during carly June, there is  appreciable
drop in temperature and  the  weather  becomes  more
plesant, By the bepinning ot the Hovember, the decrease
in both the day »and night temperatures is  rapid.
December is the coldest month with mean daily maxiwmum
temperature at 28.8°C (83.8°F) and winimun temperature
at 13.4°C (56.5°F). In this season the night tempera-

ture sometimes drops down to about 770 (44.6°F).,

Wide wvariations are abserved in maximum and
minimum temperatures daring differont vequrs amnd months,
Maximum temperature has varied from 3$8.%5°C in the vear

1987 to 43.2°0C in 1086, Similarly . miniwim foempoyatore
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has ranged from 14.6°C in 1986 to 16.5°C in 1985,
However, the normal maximum and normal minimam tempera-
tures are registeved at 38.9°C in the month of May and
13.4°C in the month of December  respeciively, The
normal maximum and norma! minimum temperature between
the months ranged from 28.6°C in .January to 38.9°C in
May and from 13.4°C in December to  26,2°C in May

respectively,
4.3.2 Rainfall

The district receives an average rainfall of
1147 .4 mm as against 1198.0 mm for the State as a whole,
The rainfall in the district in general increases f{rom
the South towards the Heorth and varies from 1042.5 mm at
Chevella to 864.0 mm at lbrahimpatnam, The rainfall
during the months of South-West monsoon  (June (S
September) constitutes about 80 per cent of the 1otal
rainfall. The season-wise averapge rainfall bs presented

in Table 4.3,

[t is observed that, rainfall pattern exhibited
wide deviation from normal rainfall over a period of
time, The South-West monscon nermally active in  the
month of September and received 194,9 mm  of maximm
rainfall in the reference vear 1989-90. Out  of tLhe
total rainfall of 747.5 mm received during the year
1989-90 about 86 per cent i.,s., HA'.1 mm rains received

during South-West mousarn itself. Tt oalsos gives a clenr
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Table 4,3  Seancon wise rainfall in Rangs Awddy district (s}

fionth Norsal B82-83% 83-84 f4-85 a5-Rh 86-87 A7-84 Ag-8% §9-9

South-¥est monsoon

June 107.5 164.8 84.17 go.é I 112.4 HB. 4 104.1 10,9
July 1867 167.7 218,35 150.8 (134 112.9 164.7 190,90 (82,7
fuy 141.9 hb.1 303.7 14¢.8 96,3 186.3 160,12 1491 1404
Sept 185.3 1704 346.5 160.2 6.9 1.2 68.3 186.4 174,49

Total 801,37  5e8,8  §52.% 824 0.8 a3 .1 0A.e 6240 4471

Korth-East sonsoon

Oct 6.9 jo.8  149.% 8.8 20,6 f0.3 3.5 2.3 0.4
Nov 20.8 7.8 t.4 1.4 . i35 198.7 70,1 18,1
Dec 4.3 -- - 3.3 - il.? 5.7 1.7 L
otal B Wb ISLO TRT 2 WA 9 feb 90

¥inter period

Jan 3.0 == 2.0 L. : 7.5 - 2.9 2.4
Feb b.4 -- 7.4 o - 14,7 5.6 5.0
sl 94— sa Lo 1s o owg 88 od
et o .

Total 697.3 667.4  tiL3.0 1,3 i8] .4 ¥26.1 azte.? 719 17,5



picture that the rainfall i1s Jdeviating verv mich fgom the
normal rainfall and registered below normal (697.3 mm)
in most of the years, The rainfall received from the
year 1987-88 onwards was more than the normal rainfall
with a maximum of 1113 mm daring the vear 1983-84.  The
rainfall was extremely low in the year 1985-86 with only
320.8 mm from the South -West monsoon, 2006 mmm frewm  the
North-East monsoon and complately "'nil’ in the winter

period.
4.4 SOIL TYPES

Soil is the  basic resource of agricultnral
production which varies in its fertility from district
to district and within the district. Red soils predomi-
nate in the district followed by black soils. The Man-
dals viz,, Medchal, Shamirpet., (utubullapur, Keesara,
Hayatnagar, Saroornapgar, Uppal, Ghatlesar, Rajendranapar
Pargi, Doma, Samshabad, Serilingampally, Malakajpirt,
Balanagar, Knlkacherla and tanded where the red chalba

soils are predominant in move than 50 per cent  of the

villages,

However, alfisal and wvertisol occupies nore
than 60 per cent and less than 40 per cent of the total
cropped area respectively, Trus ., this ddistrict covers
both mono cropping and double cropping areas in drvland

ming repgion of Rangp: sddy districe
farming g f Ranga Reddv district

'
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Dubba soils are largely found in (bhrahimpatam,
Manchal, Yacharam, Maheswaram and Fiandukur Mandals be-
sides Red chalka soils. The black soils are predominent
in Chevella, Shahbad, Shankerpally, Moinabad, Vikarapad,
Nawabpet Dharoor, Poodur, Tandur, Peddemuel ,  Yalal,

Bhashirabad, Narpally, Mominpet and Bantaram mandals.
4.5 LAND USE PATTERN

The particulars of Tand utitisation in  Ranga
Reddy district of Andhra Fradesh are presented itn Table
b4, [t is seen that the geographical  area  of the
district is 7.5 lakh hectares, The niet qrea sown and
area sown more than once constituted about 39,3 per cent
and 2.6 per cent respectivedy, While 1the current
fallows constituted 15.3 per cent, the area under forest
accounted for 9.7 per ceut of the 1atal  geographical

area,

Barren and unculturanle land, permanent pas-
tures and other grazing lands, miscellanrous tree crops
and groves nolt included in net sown area and culturable
waste put together accounted for 25.8 per cent wheress
land put to non-agricultural uses constituted about 10
per cent in total geographical area, The cropping inten-
sily was very low (10/7% reveiling the non-availability

of irrigation to take up secnod crop,
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Table 4,4 Land utilisation particulars in Ranga Reddy
district 1988-89

S.No. Item Area in Percentage to

Hectares gerographical area
1, Forest Ty0ua 9.7
2. Barren and uncultur- Af 681 6.2
able land
3. Land put to Non- 74,8900 9.9
agricultural uses
4, Permanent pastures 51,182 7.1
and other grazing
lands
5. Miscellaneous tree SR S 1.2
crops and groves
not included in

net area sown

6. Culturable waste 27,974 3.7
7. Other fallow lands 57,302 .6
8. Current fallows 1,155,230 15.3%
9, Net area sown S,95,099 19,4
10. Area sown more 19, 363 2.6

than once

11. Total cropped areca 3,15, 3R2 hl.9

12, Total Geographical I I 100
area

13. Cropping Intensitv() 107

Source: Chief Planning 0ffi-er, Ranga Reddv District.

4.6 IRRIGATION

Source-~wise avrea trrigated s given in Uable
4.5. It revealed an erratic distrvibution of riinfall
which leads to instabiiity of yielde. Thoerefore  sapple.
mentAary irrigation seems  to bhe o pecegs gy ba o enargre

stability of agricultural yields. It is 4 well acceptod



fact that frrigation is an indispensible input  of the
new agricultural technology. The new  hipgh vielding
varieties vrequire higher levals of plant matrients  and
also increased levels of irrigation. Deapite twe good
rivers traversing threuph the distryiectr there are no
irrigation projects even of minor nature, River Moosi
runs through the district untapped for irrigation uantil
it feeds Himayatsagar and Osmansagar tanks mainly for
drinking water purposes, Thevyetfors wany a farmers  gpo

for rainfed cultivation only.

4.5 Source-wise area irrigated in Ranga Reddy district,

1988-89
fAre: in hectares)
Average of Area frrigated daving
S.No. Source preceeding e e e
five vears P.ooe 1988-89 ..
1. Canals 1,105 h L8 3,718 Wt
2. Tanks Yo, 004 TR.I1H 11,7208 T,
3. Wells Nl ARG 1.1 SO, /98 Hh.0
4, Tube wells gOnH 1.48 o818 7.0
5. Other sources S0 50hA ALtE 5,420 7.3
6. Gross lIrrigated 1, 1207 10 TR, PRY 100
area
7. Net. Area A3, A28 - K8, 143 -
Irrigated
8. Percentage of - 2H .82
gross irrigated
area to total
cropped area
9. Percentage of net - - 18,44
area irrigated to
total cropped area
10. Percentage of net 19, ha
area frripated to
net sown Aarea
Source: Chief Planning Officer, Ranga Redey  District .

Andhra Pradesh.
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About 78,282 hectares of land was irrigated in
Ranga Reddy district in the vear 1988-89, It is seen
that wells formed the major scurces of irrigation in the
district accounting for 65 per cent of gross area irri-
gated followed by tanks with 14 per cont., A estimat od
number of about 28,000 wells with pumpsets  exist  at
present in the district, The percentapge of pross irri-
gated area to total cropped area was 24.82. The inten-
sity of irrigation worked out 1o 134,64 per cent which
shows that substantial area has been brought under area
sown more than once,
Table 4,6 Area of Principal Crops lIrrigated in Ranga

Reddy district (1988-89)

{Hectarrs)

S.No. Name of the 1988-89 P.. Preceding P.C.
Crop werage of

S ovears

. Paddy ab, Yhe 10,09 35,5073 21,040
2. Sorghum 187 0.29 160 A
3. Wheat 1,350 2,80 3,115 A
4, Pearl Millet 64 0.10 2% 0.05
5. Finger Millet a5 0.07 30 .06
6. Maize 198 0.75 476 0,95
7. Chillies 1,120 1.69 927 1,85
8. Groundnut 5,527 8.135 2,734 N7
9. VegetLables 10,496 15,87 6,812 13.513

Total ... A6 ,178 100 9,986 t0n

Source: Bureau of Economics & Statistics, Goverument of
Andhra Pradesh,
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Crop-wise area under irrvigation in Ranga Reddy

district for the year 1988-89 is presented in Table 4,6,

Among the irrigated crops paddy accounted tor
about 71 per cent of the total area under Jrrigation
followed by wvegetables with 14 per cent and groundnut
with 8 per cent. When compared with the average area of
preceding five years there was a substantial increase in
the area wunder paddy,vegetables and proundput by the
year 1988-89. The particulars of distribution pattern
of land holdings in Ranga Reddy district are presented
in Table 4.7. It is observed from the Table that there
existed a high degree of skewness. [1 is seen that at
one extreme end 6! per cent of small holdings accounted
for only 19 per cent of total area while at the other
exLreme end just 18.6 per cent of Jarge holdings

accounted for as high as 60 per cent of the area.

4.7 LAND HOLDING DISTRIBUTION

Table 4.7 Distribution of land holdings by size group in
Ranga Reddy district (1986-87)

S.No. Size group Total Ho,of P,C.te NHoldings P.C. to

House holds (ot al Area toft al
1 Small 11,71, 1360 B1.4a8 1,000,636 10,413
(< 2 ha)
2 Medium 17,250 19,92 1.06,702 20,00
(2 to 4 ha)
K] Large 35,430 t8.60 3,100,793 59,98
(Above 4 had
All Groups Overall 1,90, 325 16 18,151 100
Sonrce: Chief Planning DFFicer iwoanpea Heddy Diservico

A.P.
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Now-a-days modern agricolture  has become
capital intensive, The capacitvy of making investment
depends on the size of farm. LLarge tarms can mobilisge

not only its own resources but ¢an also procure Dbetier

services from agricultural institutions,

Failure of vast majority of farmers to obtain
the benefits of new technology and stow pgrowth in apri
cultural sector are often attribatesd to the nature  of

land holdings. Further, the size ~f holdings also

influences the cropping pattern in this district.

4.8 CROPPING PATTERN

The wvariation in the fertility of the soil and
cHmate factors account for the chanpes in the  cropplog
pattern of the eastern and western regions in  the
district., While white aandy Joam oceurs in the gastern
region; (Hayatnagar and Ibrzhimpatnam)  black cotfton
soils predominate in the western region  (Chevella,
Pargi, Vikarabad, Marpally and Tandur). The cropping
pattern of Lhe district g presented in Table 4.8, The
principal crops of the districs are  sorgbhuwm, paddy,
finger millet, «castor and pulses. et of the total
cropped area of 3,15,05% hectrares fond crops  account nd
for about 79.04 per cent amd the nen-foed crops  formed

the other 20,96 per cent,



Table 4.8 Area under important crops in Ranga Reddy 84
district (1988-89)

S.No, Particulars Area in Hectares Percent to
of crops --- - total cropped
Eﬂﬂﬁlﬁ rabi Total area
1. Paddy 27,999 20,476 ABL,475 15.739
2. Sorghum 76,932 22,4499 0,431 31.56
3. Wheat .- 1,850 1,850 0,19
4. Perl millet 2,157 ") T 26 1. /0
5. Finger millet 7,40% 15 7,950 N
6. Maize G277 418 hLR9N Pon®
7. Total Major 91,266 23,026 1 04,290 Th, 'R
Millets
8. Total Pulses 49,098 3,604 N2, 702 16.773
9, Total food- 1,71,000 19 000 2,720,000 O .83
grains
10. Vegetables .- - - 14,2005 A0
11. Chillies 2,514 ), 074 1500 114
12. Groundnut 3,927 b, TUH 0,2 2.0
i3. Castor 24,9714 o RS IS 7.01
4., Total food - - . EANUTER N 79,04
crops
15, Total Non- - - A, YA 20.96
food Crops
16. Total cropped - - - 1,15,055
area
Scurce : Bureau of Economics amd Statistics, Government

of Andhra Pradesh,

Crops are prown to 4 larger oxtent in kharif
season only, as these mastily  depend on rarnlbalt,

Sorghum and paddy 1re  the main staple {ood  crops,



Sorghum is being grown mastly as vainfed crop, Sorghin
is the principal crop which occeupierd the largest area

accounting for about 31.56 per cont in the tatal cropped

AT ed, Sorghum is being taken up as the inter-crop with
pigronpea in the ratie of 5 . Feng of the  farmers
also inter-crop sorghun with peacl  miller, Nexi Lo
savpghum, pulses  Aaccouanted for obaar 16,770 per et 1N

the gross cropped area, Pigeonprea and greenpgram are the
two major pulses grown in ftee aroa, Paddy wias  also
found Lo be one of the Impartant crop  in the  irea
forming 15.39 per cent in the rotal cropped area.  Among

the oilseeds castor ind grovmdoal are 1he bwo Tmpor!

cCrops grown in this areq accouantin: FTor 7,91 per e

and 2.96 per cenl ta  the bt Sropped 1re:n
respect ively, Crops like pulses, small mblLer )
peaclint Llet fingermitlet andd cantor are most 1y
cultivated under cainfed  conditione, Gronndnnt i
cultivated both  under rainfed and irrigated dey
conditions, Vegeltablos  are ilso porown ander Drripgated

conditions which consisted of abouwt 4,51 per cent in the

total cropped area,

6.9 PRODUCTIVITY
The details on  prodaetivity of different
Crops in the Jdistrict trom the yeur T238%-86 to 1983-89

are presented in Table 4.9,

85



Table 4.9 Average yield levels of differen
Ranga Reddy digtrict
fin
S.No. Crop

Cereals and Millets

1, Rice 1,361 1,693 2
2. Wheat 94 375

3. Sorgham 63 90

i, Pearlmillet LAY 3H N0

5. Fingermillet 643 A2

6. Maize w77 752
Pulses

1. Pigeonpea 764 A7

2, Greengram 510 2hY

3. Blackgram 189 291

4. Horsegram 345 394
Non-food Crops

1. Chillies 1,458 1,250 !
2. Groundnut hb s gy

3. Seasamum R FiR

A, Castor 144 N7
Source: Burean of Economics and 310 ist i)

Andhra Pradesh,

The productivitr of vice which was
hectare during the yesar 18935%-36 nad aocre
kgs per heclare by the yerr 1998.89,
productivity of maize ates iacre s 1 e
1221 kgs per hectare, THieao 1 2y o T
and millets had 2lrwn i P,

crops  in

g fhad

19495-36  1936-97 187-33 1983 89

, 1155 2.1
V75 T
HES T b by
2718 b25
052 75
87 [
228 4
10 RT3
435 238
254 )

A 170
799 “h7
IR 6
152 PAah

,; : ’ .}.[');zlr; r;:;llllil ,.

2 16t kps per

1uedd T PR I I
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no 9 teor e I
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productivity levels, whereas other crops like sorphum,
pearl millet and finper wmillet,  the prodoctivity  was
arratic over the years. The productivity of pulses had
also not indicated any consistant behaviour over Lhe
years, With regard to c¢hillies and seasamum, the produ-
ctivity levels were drastically decreased from the year

1985-86 to 1988-89,
4.10 AGRICULTURAL IMPLEMENTS AND MACHINERY

The particulars of agricultural implements and

machinery are presented in Table 4,10,

Table 4.10 Agricultural implements and machinery of
Ranga Reddy district

Per 1000

Per 1000

S.No. Name of the implements Hev, huae - hectares
he T ds of hold-
ings
1. Seed drills 8.h70 15 .81 V6. 74
2. Sugarcane crushers 250 1. 34 N.49
3. Plant protection 794 4,18 1.54

equipment

4. 0il Engines 4,047 R 4 7.81
5. Electic pumpsets 24,001 125,97 he. 37
6. Tractors 535 2.8 1,03
7. Wooden ploughs 80, 568 4l .87 155.49
8. Iron ploughs 3,351 At an 6,17
9, Guntakas 1,662,798 A LAl Y1410
10. Wetland puddlers 37, 7 TN 510 71 .88

Source : tath Quinguenni il lLivestock tonsus, 1087, Chiof
Planning QOfficer. Ranpsa Redd  dieiro-t,
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The Table 4.10 reveals that the nse of apricul-
tural implements was of traditional nature in general,
All the farming families Dpossessed wooden ploughs,
guntakas and Dantis. These are utilised [or preparatory
cultivation as well as intercultivation, Among  the
implements, the number of guntakas were maximum with 854
per  every 1000 housrholds (ollowed by wooden plouphs
(423), wet land puddlers (196, and electric pumpsets
(126). The modern implements such as plant  protection
equipment and tractors which arve used in adopting medern
technology were 1,54 and 1.013 per everv 1000 hectare of
holding. However this indicates that the technolopies
adopted are at low level, It is also observed that the
electric pumpsets consisted of abour 46 per every OO
hectares of holding «“hile the it enpines tormed abour 8

per every 1000 hectares of holdings.
4.11 LIVESTOCK POPULATION

Maintenance of livestock 15 9 major expenditure
for the agriculturists in this area, In view of depen-
dence on owned cattle pairs  and maintaining dairy
animals for wilk and manure, wvervy cultivator has to
incur considerable expenditure on cattle maintenance,
The cropping also is so adinsited that they have crops to
provide food requirements, fodder requirements and cash

for purchasing their tamilv requirements,
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Apart from the production of milk and meat  the
cattle in the district are nzed as rhrought power fov
agricultural purpose. As per the livestnck census of
1987 the district ha=s livastack population of 10,47

lakhs and poultry populitinn ~f 60,9 lakh=,

The Table rewvealed thiat the total ltvestock
which was 16.05 lakhs during 1972 had reachad to 71.01
lakhs by 1987. The percentage »f cattle in total
livestock had declined from 25.7 per cent in 19372 tno
6.97 per cent by 1987. During the same  period  the
poultry population had increased from 315,79 per cent Lo
85.88 per cent., The pounltry papulation is mostly zonce-
ntrated in Hayatnagar and Rajendranagar blocks cdue  to
their proximity to the twin ~ities. The populatinn of
buffaloes, sheep and goat als» daclined,

Table 4.11 Livestock population of Ranga Reddy District

Particulars 1977 15477 1aK3 1agq;
Cattle 4,113,675 1,054,378 4,774,532 4,273,630
(25.78) (21 08 {8.421) (6.7
Buffaloes 1,465,547 1,444,931 2,05, 12R 1,799,166
{(9.07) {7.50) {1.64) (2.758)
Sheep 2,715,078 2,880,607 1,877,745 | ,R0,176
(17.14) (141,69 {3.33) (2.54)
Goats 1,80,1713 1,741,771 2,104,355 l,499,6009
{(11.23) {9.07) {31.63) P67
Poultry 5,74,399 9,010,211 15,145,767 60,97,160
(35.79) (46. 749, (90.69) (85,943
Others 15,874 16, 189 15,984 15,004
(0.99) (0.85) {0.729) (a,5a0)
Total e 16,04,746  19,25,947  So,14,606 71,010,005

(100.00) (100,00 (100,000 (ton_nn)

Source: CPO, Ranga Reddy District (LSO, 1987).
Figures in parentheses indicate percentage to tobkal,
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4.12 GENERAL INFORMATION ABOUT MAHESWARAM WATER SHED

AREA

Based on the guidelines given by the Governmant
of 1India, a pilot project was formulated for the
development of water shed in vaitnfed areas o f
Maheshwaram in the Ranga FReldy district  of  Anddhra
Pradesh with a total ecost of Rs,5492.00 Jlakhs incluoding
provision for cost escalation . spre vl over a period of
7 years time frame, In this project, it 18 proposerd to
adopt the proven dryland Adevelopment nd crop managemani
technology to ensure optimum benefits, Maheswaram water
shed was one of the four Wortd Bank aided watershed,
where the technical support Ffor ‘development work is

being provided by CRIDA,

4.12.1 Location of Project

In Andhra Pradesgh, “he proaiest is located in
Ranga Reddy district between 17°-15' and 17°-15" HNerth
latitude and 78°=2%' to 78°-3%"' PFast lengitude foems the
district of Ranga Re:ddy on the map ~t Andhra Pradesh
with its boundaries as Medak »n the North, Mahabonobnagar

in the South, Nalgonda in the East and Karnataka 1n the

West. The populatticn ir Ihe area is  25,267. The
project extends over an area ol 25,33 hectares
comprising of 16,390 hectare: [ arable land and 4,546

hectares of non-arable Jand axrending Hver 21 viliages
in Ranga Reddy district {4 Thrahimpatnam, | Fandokar  aned

18 villages of Maheshwaram Mamia1).

¢

L

10



91

I
T
o
pr
b 4
p \
e 2beiltA o,vvév f WodoMSIHY IN
d\lv.l noeA &Cv ~ O
N AMEL S
—_— Peox ° i v
....... - m;ﬂﬂczom paysia e qng ,.v.vd} _ /
hiePUncg paysiaiem *° { v
X3PU| ¢ (X
.\.. - - br/..,vﬁ
/ &
(]
) &
G 4&?
2\ R
<
3 &
a
&

00000t }1=2]e3%

a'g

ppnblew.mx
N

nyp

16{0 AGGIIUONYY - UINY GIHSHILUM WVAYMSIHYW 3dISLAO ONV NI SIOVTTIA G3L9313S 2 - b1y




The watershed draine into pulandarvivagu whiah

is a small tributory »f Musi River which itself 15 a
tributory of Krishna River. The Maheshwaram watershed
is located at about 32 «m South of Hyderabad on the road
leading to Srisailam. The project area is 2ven easily
accessible by road. Research Centres nf APAL, TCAR,
Sheep and‘ Pasture Development Farm are all within a
distance of 50 km. Training institntes Vike ERT, NIRD,
KVK and Training Institutes of 1CAR and FTC are all
located within a radius of aboont S0 km from the proiect

area.

4,.12.2 Temperature

Average minimum and maximum temperatut e anges
from 14°C to 15°C in winter and 37°C to 40°C in  summery
though minimum temperature somatimes goes to oan Inw an
9°C in December and JTanuary indd the miaximim  tomperaluare

occasionally rises upto 44°C in May- June.
4.12.3 Altitude

The altitude o¢f the project area ranges from
520 meters to 660 meters abnove mean  sea  level, The

slope ranges from 1 to 3 per cent for most of the area,

4.12.4 Soils

The soils of the reqgi~-n rrs lightb textured and
locally called as *Chalka »r Dubba', They are rad  in

colour, shallow to mediom in deprh and have mulbipie
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slopes vranging from 1 tn 3 per oot Tha soils  apre
intierently poor in nitrngen and phosphorus bal ade quate-
ly endowed with FPotash. r >f tha 311 is  almost

neutral. They ave prone to sheet anl gully erosion.

The main objective ~f the projecr is tn  intro-
duce the improved practices of «dry farming in order to
improve and stabilise the agricullural production by way
of s0il and water conservation maasures, timely land
preparation and adoption of water harvesting technijues,
use of high yielding varietie:s, timely sawing, applica-
tion of fertilizers, maintenancs of optimum  pltant
population, weed control and adoption of integirated past

management practices.
4.12.5 Rainfall

The month-wise normal rayitnfatlt  received in
Maheshwaram Watershed area is presonted in the Table

4,12,

The project area represents the typiecal  cemi-
arid tract with an qvarags raiafall f 275 mn por annum.
The rainfall is mostly throuvah 3outh-West mon=ion  wihich
is generally erratis and higjhly unevenly fi=stribulaed
with high intensities. A dry spell of 3 to 4 weeks iz a
regular feature from mid Tu:y to August. The South-West
monsoon dgenerally sets on (0th June and receeds by 1st
week of QOctober spanning n=arly 4 moathis, I'he  month-
wise distribution <f nornail rainfall (¢in wmm} which

speaks volumes about its variability.



Table 4.12 Month-wise normal rainfali in Maheghwaram
Watershed area (1988 - 1989)

Month Normal rainfall in mm
June ... 103
July ce tei
August . 125
September N 171
October . 73
November .. 12
Decmeber e ]
January . 3
February C e 12
March .. 13
April C e 26
May 29
Total N ;?ﬁ'mQ -
Source :  Joint Director of Aqriculture Mahoswaram

Watershed Project

4.12.6 Cropping Pattern

Due to low rainfall and sandy soils crops are

grown in the kharif seascn, Jowar angd castor are  thn
two important crops of the area, Jowar occupies 37 per
cent and castor 35 per cnet . Jowar 1s  inter-cropped
with redgram in the ratin of % : 1. Lacal varietrins of
jowar, redgram and bajra are the poypnlar crops in the
area. Jowar is rotated with castor and sometime ragi is
totated with castor. Hors2qram 1s arown as late kharif

crop.
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4.12.7 Main Components of the Project

1) Soil Conservation measures: The use of
resources barticularly fertilisars, improved s2e 1 and
plant protection chemicals will be more effective when
the soil and wmoisture conditions are favourable,
Therefore soil conservation has been given top priority
in deyland farming techanology. The s501) oonszervalinn has
mainly got three components (1) Engineering programmes
(2) Agronomic praclhices { 1) Mrchanioal structiures,
Under Engineering measuras contour bunding is the most
important one. It is estimate] that an amount of Rs 600
is required for contour bunding per acre. In  adilitinn
to contour bunding, gJraded bunding is also  suggested,
Alternatively a vegetative barrier with khus grass
plantation 1is also recommended, Agqronoamic practices
include compartmental hunling, culrivation across the
slope etc, Gully plugqging through check dams is a very

important structural measure for soil ~“onservation,

2} Improved Crop Management: The improved crop
management includes n»t nly the high  yielding  crop
varieties but also the clzan cultivation through inker-

culturing and weeding, proaper nutrienlt application  anfl

integrated pest managemnat. It i3 observed that the
High vyielding straighr wvariecties ire praolerredd tes
Hybrids by the farmers. The crops should be selected

according to land capability ~lassitaication.
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3) Reforestation and Silvipasture development
in degraded forest areas: The existing forests are
observed to be devnid of forests. Amly shrubs are
found 1in this degraded faorestrs, It is therefare

necessary to take up afforestation programmes in the

degraded forest lands, Suitable species which would
provide fodder, fuel, fruit andl timber should be
selected. ITn this degraded foresr lands it would be

possible to raise pastures and jyrasses for Jrazing  and
. , n .
fodder purponses. Stylo species, Tichovous species and
S
ather leguminocus species are ideally suited to  these

areas.

4) Farm Forestry: In dryltand araas the par
capita availability of lani is higher than in irrigate:d
areas, [t is advantageous b5y grow oot only the  annual
crops but also the treo cpa-ies und2r tha farm forestry.
The tree culbtivation helps o conerye  the  moistare,
provides organic matarial i addirion to firewosd and
Limber etc. The important tree SGpecias are  naeem  and

acacia etc.

S) Forage Development: Since livestock s
important component of agriculture, frrdder development
assumes importance. A small portinn of the tand held by
the farmer may be earmarked for fodider ~ultivation., The
important fodder species are napier, devrnanath,
elephanta etc. In additian to this foaitder craps (fobidar

trees like Subabul may also be praiand,
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6) Social Forestry along Roads: One of the
important programmes taken by wat2rshed development
project is social forestry along roads. The important
gpecies used under this programmes sre tamarind, soapnut

and euvacalyptus etc.

7) Plantation of fodder and multipurpose trees
on  bunds: In the farmers fields all alomneg the buncda,
the farmers are encouraged +95 plant mulbipurpose traes
and also fodder treos. Fha mulripurposs  trees  wanl-d
serve the needs of farmers such as fuel, fodder, fruits,
timber etc. Fodder trees like Subabul, acacia may also

be planted all aleng the bunis.

8) Horticulture: 3-2n2 Hf the drylands are not
really suitable for crop cultivition., Sach lands can be
profitably wused for planzatinn of lorricultural trees,
The horticultural plants will have —apacity 1o withstand
the wvariations in s2i! moistur2 creatbted by abbrant  and
erratic weather conditions. aver the years the risk in
very much minimised in horticultural crops. Further the
returns from Thorticulture would be  much higher when
compared to the annual! crops,. Froit species selected
should have tolerance to salinity anil alkaltinity which
are common features of drylards, The important horticn-
ltural tree species atre 370l3, bear, gauva.chikon, mango

etc.



4.113 TRANSFER OF TECHNOLOGY

The CRIDA's Diviston of Tranater obf Technology
is extending Lo Maheshwaram Project through Operational
Research, Training and “ommunicatian and  Lab-to-~lLand

Programmes,

4.13.1 Mandate

1. To develnp anitable mniels in training,
extension inl communicatioan for quick diffa-

sion and adoption Af deyland technoloay.

2. To develop nesd-basel Lraining projgrammas on
various aspaects  of dryland technolngy,

keeping the ~lientale in Jiew.

3. To impart skills neaded t~ noptimise  yields
in dryland areas by tratning trainers and

practising Firmer:,

4, To study coastrarntz in rranafar of Jreyland
technology v o witeraned basas and provide !
feed~back t» res2arch for reskracturing andd

refining the ragear b projrainme.

4.13.2 Responsibilities to implement the Maheshwaram

Watershed Programme

1) Department of Agriculture has to carry out
the goil and  watner nonsetryvation works

related to crop preoductian and s0il snrvaeys,
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2)

3}

4)

5)

6)

7)

The forest depa-rtnent has to  look after

afforestat ion  an:d rvefaraestatiton in forest
areas anid will also bhe itncharge of  farm
forestry and sHcial {orestrvy in the projact

area.

Pasture, Enrage levaelopnani 2l silvi-
pasture pragrammas on public, community and
on farmers' fields will have o he Inoked

after by Aninal iHasbandry Department.

Research and on-farm Lrails Lo be taken up
by Andhra Pradesh Agricnltural tUniversity

and CRIDA,

Cooperative Dezpartmment aad »ther financing
agencies «w:1l1l havz ty avvange o the credit
regquirved by tihe neneficiaries of the project

area.,

Monitoring and eviluation of the programmes
has to  Le cacvried ool By  Abninisbrat igoa

Staff CoHlleqgs of India, Hy'derabad,

The Joint Director of  Agriculture {(WsP),
Hyderabal will have t conclinate the asti-
vities <f the iine depsyrtments anl  arrange

to implement the progranmme,



4.14 LAND UTILISATION PARTICULARS OF MAHESWARAM

WATERSHED AREA

The particulars of land nkilisation are

presented in Table 4.13.

Table 4.13 Land utilization particutlars of Maheswaram
watershed area of Ranga Reddy District of
Andhra Pradesh (1988-89).

Particulars Aren PL,
{ha)

Forests 4709 12.59
Revenue land 1799 Tain
Community land 2048 8.108
Well irrigation 1126 4.45
Rainfed including 14720 58.11
current follows

Parmanent fallowland 544 2,16
Non-agricultural lands 385 b.s2
Total area under wabtershed 2513131 ton.on
Source: Joint  director of  Agriculturs  Maheswaram

Watershed Govi. oF A.P,

The geographizal arvea uni2r Mah:shwiram  water
shed is 25,331 hectares. The area under rajinferl
including currani. fallows coastitutes 58,11 per cent  of
the total area. The ar=a under forrest accounterd {or
18.59 per cent of total area. The =share of well irriga-
tion, revenue land, community Land and permanant Fallrws
formed 4.45 per cent, 7.10 par cent, R.08 per cent, 2.15

per cent of the total 1rasx respechtiveiy,
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4.15 ECONOMIC FEATURES OF SELECTED VILLAGES

4.15.1 Adopted Villages

[t is  se2nn Troe bt Fabla 414 rhat all  the
selected villages are aituated within 192 te 30 kms
distance from Hyderabad and w211 connecrbed by roads. All
the villages are electrified. Three villages are having
educational facilitiecrg upto primary school level whiln 3
others were having facilities upto high school, Except
Maheswaram, aone of the villagas ix having Government
hospital. None of the villages {x having any markat

yard to sell agricultaral prolu-ts,

With regard to banking fa~ilikies only Mankhal
and Maheswaram villajgz2s are having comm=zreial banks  and
cooperative banks., lUnder publi=s listribulisn system all

the villages are providad with 1 rafion shap,

The particalars oo Ianl arilizotion ol Doy
basic facts of Mah:zviram sat2rshe] e presealo b in

Table 4.14 and 4.15.

4.,15.2 Non-adopted Villages

The socio-2couomic  pavticuvlars HfF the non-
adopted wvillages are presented in lable 4.16. 1t is
obgecrved from the Tahle that 1] the selectad  villages
are electrified and well mrmnected by roudns, ALl the
villages are having educaticonal facilitias from elemen-

tary school to  primary school anid only the village
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Table 4.14 Particulars of selected adopted villages

Distance from 20 kms 21kms 27kmss I0kms 26kms 19kmns
Hyderabad
Area {sg.km) 11.30 30.83 23.02 21.17 22.86 3.5
Post office 1 1 1 1 Nil Ni ]
Electrified Yes Yos Yes Yoq Yes Yes
Yes or Not
Erducational High High Mididle  High Primary  Primary
Institutions School Schonl Schoel Schnol Schonl School
Connected by Connec~ Connec- Connac-  Connec-  Conhaec-— Connec—-
Roads or not ted ted ted terd ted ted
Govt.Hospital Nill Nill Nill ] Nill Nilt
Market yard Nill Nill Nill Mill Nill Nill
Canmunial bank - 1 Nitt 1 Nill Nill
Co-op. bank — 1 MNill ! Nill Nill
Agri .Godowns Nill Nill Nill ! Nill Nill
Ration Shop 1 1 | | 3 §
Population 5000 4000 2476 HON0 5000 2600
Bore wells i0 6 i 20 A 4
Water tank 1 Nill Hijl 1 Nilt Nill
Open wells Nill Nill Nill 69 Nill Wil
Soils Dubba Dutatxa Re ] Rrrd Red soil  Dubba
Red Sandy Sancly Sandy  75% Re
Black Red Rlack 75% 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 20 % during June t»n September

Soil type Hadium to Anep alfisols
{loamy sands tn san<dy loams)

L.and shape ot ling

{Topography)

No.of sub-watersheds A Nos.,

No.of wvillages 23 Nos.

Total population 25,267 Nes

Landless famalies 2,937 Nos

Farm families 4,200 HMNos

Average farm size:

a) Scheduled castes 1.35% ha

b} SBcheduled tribes 2.16 ha

¢) Other castes 1,062 ha

Source: Joint Director of  Agriculture
Watershed Govt. of A.l'.

Mahegswaram



Table 4.16 Particulars of selected non-adopted villages

1¢4

Particulars

Listance from
Hyderabad
Area {(sq.km)
Post office

Rleckrified
Yes or Not

Fducational
institutions

Connected by

Roads or not
Govt.Hogpital
Market yard
Commercial bank
Co-op. bank
Agri .Godowns
Ration Shop
Population
Bore wells
Water tank
Open wells

Land soils

Source: Village

3.69

Nill

Yes

Elementary

School

Connectad

Nill
Nill
Nill
Nill
Nill
Yes
1,500
4
Nill
Nill

Red Black

Alkoli Dubba

Sandy

records.

4,01
Mill
¥
Primary
Sechwral

Connected

Nill
Hill
Nill
Nill
Nitl
fes
1,324
3
Nill
Nill

Rad Black

Alkoli Dubba

Sandy

Yes

Y
Primary
Sehews

Connectead

Nill
Hill
Nill
Nill
Nill
Yes
1,136
?
Nill
Nill

Red Black

3.4
Nill
Yoo
Hirgh
57 b

Connected

Nill
Nill
MNEL
Nill
Nill
Yo
5,000
12

I

Nill

Pubta Red

Alkoli Dubba Black

Sandy



Lemoor is having high scnonl facilitias, None of the
selected non-adopted villages is having Government
Hospitals, market yards or banking facilities in the

village.

In the background of the Agro-ecnnomic Faatures
of the study area, as lasaribed above,  the results and

discussion are presented in the chapter that follows,
WAGE RATES

The wage rates L{or iiffareat Sprrations  are

presented in Table 4.17.

Tablegsl?T Wages paid for diff2rant operations (Rs/day}

Adoprors Hon-adoaplors

S1. Operations —m e e — e e
No . M 3 M [
—Farms

1 Ploughing 15 0 15 0
2 Sowing 15 9 15 f
3. Weeding n 3t 0 !
4, Blade harrowing 15 0 15 O
5. Harvestiny 15 8 18 8
6. Threshing 15 A 15 fl
B-Non-farms

1. Wood cutting 18 0 18 1}
2. Wall digging 8 10 H 1o
3. Bunding 15 B 15 4

4, Road repairs etc, | 2 b L2 I



For males in adopt2rs and non-vlsptar sillages

the wage vate per day was Rs.15% for all tha farm opera-
tions, right from ploughing t harvasting and thrashing.
The wage rats for female labour was R3.8 per :lay. Thus
a clear descrimination 1% =hown a3Jatnst  the female
labourer, For non-~farm operations tha wage rate  For
wood cutting and well diqgging waz Rs.13 por lay for male
labourer and Rs.10 for female labnur., Yhe wage rate for
vroad repairs was Rs. 12 per iy either for male or female

labour,
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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 presanted in this chapter. The
findings and results are also discussed in detail in

this chapter under the fallowing sub-heads,

5.1 Technologies developed by the different

ingtitutions

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 TECHNOLOGY DEVELOPED BY

DIFFERENT INSTITUTIOCNS

Farmers in the dryland reginns has been practi-
sing dryland agricultnre generation after generation
since times immemorial. However, the improved dryland
technologies have been developed as a rasult of serious
efforts made by sciesntizts in the early thirties and
subsequently in seventies in India, The research resulks

from these research stations fcormed the basis for t he

s

.



improved dryland technoloqgy. Greater omphasis was laid
on the soil and moisture conservation practices. The
dryland agriculture research receiverd an impetus with
the establishment of All 1India Coosrdinated Research

Project in 1970 with headquarters at Hyderabad (now

known as CRIDA). Twenty three Dryland Reseavch Centres
are currently functioning under the guidance of
AICRIPDA. Ffurther, different Agricultural Universitiss

in the gountry are also conducting researches on dryland
agriculture. The technologies for the development of
dryland farming are developed and perfected by  the
institutions after wverifying the results in  research
farms and farmers' fields, The dryland technologies
emﬁnated from the different 1nstitutinns are grouped

under the following heads:

1. Land and water conservabtion,

2. Crops and cropping oysbem:s,

3. Fertilizer use in dryland agriculture,
4, Plant protection meagur o,

5. Inter-cultivation and woecding.

6. Agricultural implements.
5.1.1 Land and water conservation

Land and water congservation is the crucial
factor in deyland agricultnre. The conservat ion
measures can be clasgsified intm thren Lypes wviz., {1
mechanical or engineering con<structyom such as  contanr
bunds (2} vegetative barrier=s with khinn arass plantal ien

and (3) in situ water harvesting techniqguesn.
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5.1.1.1 Contour bunding: it is estimated that 2 to 3
tonnes of top soil is ernded annually from one hectare
of the cropped land. FExperiments conducted in different
Research Stations revealed that contour bunding from 9
to 12 Sq ft are proved to be highly effective 1in
arresting the run off and soil erosion. The research
stations have suggested the c¢ontour bunding are/in
cultivation the dryland areas and indicated that the
size of the bund should be based »n the slope of the
land. Thus, graded pbunding etc., are suggested. Tt is
estimated that the conatruction f  bunds  wounld  caoar

almost Rs 600 to Rs 800 per acre.

5.1.1.2 Khus grass plantation: Since construciion of
contour bunds is costlier and time consuming, research
work has been initiated on alternakive measures. khus
grass plantation is one such alternative measures. When
khus grass is planted alonsg the contours it acts as  an
effecive barrier in checking s0il erosion and run-off,
The total expenditure an this woild be just around  Rs
100/ha. Many farmers opined that thin is less costly and
effective Dby it establishes and srrvices during summer

period.

5.1.1.3 1In situ water harvesting technigues

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 and there by incrrasing the yields,
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B) Dead Furrow: A furrow iz aprned in  cropped
land at a distance of 2 meters across the slope within
15 to 20 days after sowing. This is called 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 bajra. An invest-
ment of Rs 10 on this operation yielderd an  additional

income of Rs 200 {Chowdry 19831,

C) Compartmental Bunding: Small bunds with 15
metre length and 10 meter width are formed with a2 bund
former in the cropped land. This practice yielded 20
per cent additional yield at +the Anantapur Research
Station (Annual Reports of ARS, Apantapur of vartous

years).

D) Ridge and Furrow System: This system is
developed by ICRISAT. Ridges and furrows reduce the
run-off and allow suffizient time o1 the water ©n soak
into the profile. The field must he thrown into ridges
and furrows across the slop2 bwfore oowing. Bach ridge
ackts as obstruction to the flow of raitn water which c¢an
stand in the furrow, thereby allowing more water Les
infiltrate into the soil profile. The results of the
demonstrations laid on castor c¢rop in Maheswaram Watey -
shed indicated that atleast anz juintal per hectare of
yield could be additionally arthieved fAnnual Report of

Maheswaram Watershed Priject, 13303

110



111

5.1.2 Crops and Cropping Systems - Varieties etc.

Efforts made by scientists in  improving the
varieties and breeding better varieties 1n some of the
dryland crops have been successful. The yields obtained
crop-wise at the CRIDA Research Farm in Ranga Reddy

district are presented in Table S5.1.

Table 5.1. Crops and varieties with their particulars
Varietis/ yield Days tmn RO % Duratinn
Crops Hybrids potential  flowering from =sead
(q9/ha} seed (days)
Scrghum C~SH-6, 40 510 90
C-S5H-5 4s RO 105
Pearl BJ-104 2C 35 RS
millet
Castor Aruna, Ee 60 150
Gujarat 18 60 150
Hybrid
R-63 15 55 145
{Bhagvya)
Pigeonpea Hy-2 12 2 150
Hy -4 ¥, an 5
Setaria ISe-71 16 AN 75
Ragi PR=-202 40 75 120
Horsegram Local 10 10 'S

Source : CRIDA Annual Report, 1360,

All the yields of .mprove:s] varieties are far
better when compared with lacal varieties, The high
potential of yields opened now viat ys in these crops,

Thouagh the potential yialde acome 0 b eapy high, —vild



they are not unrealistic, If all package of practices

are adopted, then there is no reason why the farmers
cannot achieve these yields. Experiments conducted in
various locations over a period of time have clearly
brought out the fact that the gap between these poten-
tial vyields and actual yields obtained by farmers is
getting reduced. This also broiught ont the importance
of concentrating our rescarch on cropping and  farming

systems.

It is seen from the Tabhle that yield of sorghum
CSH=-6 and CSH-5 is 50 gt and 1% 3t per hectare respecti-
vely when compared with average vyield of 10 gt per
hectare. The yield of the HYV w3s 4 to 4 1/2 times
higher. The potential of p2ari millat BH-104 is 25 gt
per hectare. In castor 3 varieties are recommended for
this watershed. Hy-2 and Hy-4 pigenrnpea varieti=2s gave

an yield of 12 q per hecotarne,

For making thr best nse af avarlabloe resoarees,
research on inter cropping and sejuence cropping has
been in progress since long. The parity and often
superiority of inter cropping over sole cropping in
terms of insurance from risk, better resource-uss and
higher returng has been highlighted by many workers.
The scope of raising successful sequence cropping s
subject to soil storage and the rainfall received during

the post-monsoon periol. FExperiancs han shown that oven
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in low rainfall situations (areas receiving almost 400mm
average annual rainfall) inter cropping can be taken

with advantage.

5.1.2.1 System of Planting: Demnnstations 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 werea
increased from Rs 81 to Rs 1188 per hectare with a cost

benefit ratio of 1 : 2.44 (Chowdry, 1981).

5.1.2.2 Inter-cropping Systems:

The proven results from Dryland Research
Stations were tested in farmers' fields at wvarious
locations in the country indicates that even the vyield
of base crop in inter-cropping system was higher at some

centres compared to the yield in the sole crop.

It may be dur to the fart that leguminous crops
are cultivated along with non-leguminous crops. This
helps in nitorgen fixation by legquminnus crops which was
utilised effectively by non-leguminous crops. The yietd
of serghum (base crop) with redgram (inter-crop)

increased by about 109 per cent at Hyderabad Centre,

The inter-cropping system provides higher returns
compared to sole crop system. In Hyderabad region many
demonstrations were conducted ~n farmers fields. The

inter cropping systems covering Bajra + Redgram vyielded

t he not ratyurng amounting bt Be 17210 nor hnetare PR AL
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cost benefit ratio of 1 : 2.48, Inowar + Redgram inter

cropping systems gave net returns of Rs 248 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. Supplemanting
plant nutrients, particularly M and P through chemical
fertilizer has been Ffcound to contribuﬁe about 40 per
cent increase in productivity »f dryland crops {(towards
a sustainable dryland agricultiaral practiceg -R,P.Singh,
§.K., Das, U.M. Bhaskara Ra» and M. HNarayana Reddy,
CRIDA, 1990 p.28}. The All Tndia Coordinated Research
Project for Dryland Agriculture has been conducting
experiments on integrated nutrient management since 19872
at different locatirmns. Plant mitrannt s are  aupplied

through inorganic, organic and through conjective nse of

organic and inorganic sources, In 2111 the cases inle-
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" bhelow
the seed was found to be very useful in increasing the
vyield by 8-10 per cent through increase in fertiliser

use efficiency.
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5.1.4 Plant Protection Measures

Various experiments ccnducterd on the control of
pests and disease convincingly proved that plant protec-
tion measures, taken in 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 experiments !aid ant At Hayatrnagar
Farm oOn castor crop, itodis roparted that 2,80 gquintaln
per hectare of yield was additionally obtained due to
inter-culture and weeding t(Annual Report of 1988, CRTDA,

Hyderabad} .
5.1.6 Implements

It is due tn the effortrs oF the Agricultural
Engineers, certain dryland implements are evolved. One
of them is fertiliser-cum-seed drill, which Was
developed by Dr. € Sriram (1937}, CR!DA has many advan-
tages i.e., particularly it facilitates the gsowing of
seed and placing of fertilizer simultaneously. This
would not only help in labonr saving but in  increasing

the fertiliser use efficiency.

The study of the tachnnlogies developed by the
different institutions providaed inqth}s into t he
adoption of technologies by different categories »f
farmers, whose basic characteristics are discussed  in

the ensuing paragraphs.
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Table 5.2 Family strength and its composition per house hold

Particulars = = -—-=-————r——merommoo—- ST TmS e ———
Small Medium large Overall Small Medium Large Overall

Adults

Male 1.85 1.52  2.14 1.82 2.00 1.97 2,17 2.02

Female 1.22 1.22 1.941  1.35 1.45% 1.16 1.50 1.36

Total 3.07 2.74 4.05% 1,17 3.45 .13 1.67 3.38

Children

Male 0.99 1.32 0.95 1.07 0.50 "10.89 0.83 0.68

tFemale 1.00 1.190 0.55 0.94 0.39 0.63 0.17 0.43

TStal 1.99 2.42 1.50  2.01 0.82 1.52 1.00 0.00

Total family 5.06 5.16 5.55 .18 4.314 14.65 4.67 4.49

members

Converted adults 3,82 13,71 4,19 >.84 .61 1.66 1.87  3.66

equivalents

Total number 2.60 2.48  3.09 .6k 2,27 2.08  2.00 2.17

of workers

5.1.7 Family strength and composition

The particulars on the family composition per house hold are
presented in Table 5.2, The average size of family for the sample as a
whole was 5.18 and 4.49 in adopters and non-adopters families
respectively. In terms of adult equivalent it was 3.86 and 3.60 for
adopters and non-adopters respectively. The average number of workers per

house hold was 2.66 arvd 2,17 for adopters and non-adopters respectively.
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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 irrigated area to  the
total cultivated area, cropping intensihty eoto, These
characteristics affect the 2canomic behaviour of  the
farmers and reflects ir the poatantial for the cdevelap-
ment. An attempt is macde ta study the important charac-
teristics of the househnld «hich inrcludes the asset

composition.
5.2.1 Farm Assets

As  indicated in the methodology chapter, the
farm assets consist of land, livest~rk and implements
and machinery. No machinery worth the name has been
owned by any of the selected farmers  except electric

motors.

5.2.2, Farm Implements: Lt wWAas nbserverl f roun
Table 5.3 that the farmers in the caragnry of adoptaers
by and large did not possess any improved implements.
The only farm machinery owned by farmers was electrin
motors. It was observed that only one farmer had an
iron plough and none of the farmerszs had seed Arill,

sprayers and dusters.
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Table 5.3. Faom implements (nunber) and value in  rupees/(inuse hold)

Niopters
sl. Particulars  -—-———-—————-—- oo TS S mm o s —s s

Number Valus HNumber Value Number Value Number Value

{Rs) (Rs) (Rs) (Rs)

1 Plough (Wodden) 0.69 72 0.9 123 1.86 196 0.96¢ 108

2 Plough (Iron) 0.02 1 0 0 0 0 0.01% 0.01

3 Guntaka 0.55 49 .55 54 1.27 116 0.68 64
4 Gorru 0.24 18 0.19 1n 0.14 9  0.21 L5
5 Dante 0.51 14 0.55 B2 V.32 100 0,47 17
6 Jambu 0.34 30 0.26 34 N.A6 g3 0,42 1)
7 Sickle 3.82 40 1.76 A7 5.1 hA 4.31 14
8 Kurpi 3.81 19 3.94 20 5.77 30 4.2 21
9 Crowbar 0.96 36 n.a7 AR 1.ﬁ4 105 1.07 57
10 Spade 1.06 17 Fo16 a4 1.73 13 1.21 50
11 Axe 1.06 3R .19 A8 1.54 A3 .12 45
12 Bullock cart 0.12 254 N.16 10 0.27  54%  u.1s 321
13 Electric motor 0,15 790 .01 RIS 0,73 1346 0.28 1778
14 Seed drill - - - : - - . -
15  Other - - - - . .. -
Total 1437 2099 8107 2392



The important implements pnssessed by the
farmers were wooden plough, guntaka, gqgorru, dhanti,
jambo, bullock cart and the simple tools like sickle,
kurpi, crowbar, spade and axe. the total value of
implements worked out to Rs 7,392 par house hold 1in
overall situation. The wvalue of implements was Rs 1,437,
Rs 2,099 and Rs 5,707 in the case of small, medium an-
large farms respectivley of adopters. Electric motor

was the only costly item in the implemonts.

In the case ~f "eon-adopters the value of imple-
ments possessed by househonlds was Rs 1,593, Rs 4,024 and
Rs 6,516 in case of small, medium and large farmers,
respectivley and in the overall situation the same was
Rs 3,102 (Table 5.4). Most of the implements possessed
by the farmers were of only traditional implements, The
share of implements in the value of the total asset

composition appears to be very low.
5.2.3 Vvalue of Assets

The analysis (Table 5.%) indicated that for the
sample as a whole the per farm asset= wvalue including
land was relatively higher on non-adopter farm
households as compared to that of adopter farm house-
holds. The same was also true with rasgpect tn different
farm size groups. n an average the wvalue of farm
assets 1including land per hectare ranged from Rs 25,81

ki Rg 19 .781 with an nuerall avuyneae oF 1. D e L
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Takble 5. . Farg implements (numbet) and value

Smail
Sh. Particulars  —======r—w--- emeo oo -
Number valtu: Rumbaer Vvaluoe
{Rs) {Re)
1 Plough (Wodden) 0.95 78 1,10 27
2 Plough (Iron) 0.02 4 0.00 0
3 Guntaka 0.97 57 1.13 F 5
4 Gorru 0.02 ] 0,00 fn
5 Dante 0.67 32 £0.92 17
6 Jambu 0.52 28 0.92 Ar
7 Sickle 2.70 24 31.79 K
8 Kurpi 3.44 14 2.24 15
9 Crowbar 0.72 1 0.97 55
10 Spade 0.80 77 1.n1 14
11 Axe 0.89 10 0.3% 10
12 Bulleck cart 0.00 0 0.1k 300
13 Electric mator 0.36 1277 0,95 3130
14 Seed drill - -
15 Other - - -
Total 1593 4124
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Average values of assets (per hectare)} Rupees,

Table 5.5

Non-Adopters
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the sample as a whole in the case of adnpters. The same

ranged from Rs 35,352 to Rs 39,74% with an overall
“M‘Q,CLCP[EJ"A

average of Rs 38,039 for the samp]eLas a whole. The

value of total farm assets has not indicated any rela-

tionship with farm size.

An  attempt has also been mide tn examine the
value of non land assets per hectare. It is observed
from Table 5.5 that the value of non-land asneta pary
hectare varied from Rs.1,917 »n madinm farms to Re.4,367
on small farms with an averall averaige of Re 2,732 for
the sample as a whole for adoptevs, Tha game in  the
case of non-adopters it ranged from Rs.2,004 to Rs.5,624
in non-adopters with an »verall average of Rz.3.4139
perhectare for the whole sample. 1t is seen that the
value of non land assets iandicated an inverse relation-
ship with farm size in non-adopters, Thouagh such
relationship has not been exhibitrd by adopters stitl
this wvalue was higher on small farms. This clearly
brought out an interesting obhservation wviz., that o
both adopters as well as non-wvdopters, small larms are
capital intensive, This migh+ be dus to the problam of
indivisibilities of farm assets like livestock and

implements.

The details of livestock and ite wvalue i=s
presented in Table 5.6. In agriculture livestock plays
an important role by providing draft power for farming

aperatione  and some additional incoa anht adined by oagh

-

N

0o
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Table 5.6 Value of Live stock (pet hectace)
Adopters
Small Medium Large Overall
51. Particulars =  ---------  ~-—-c---w  eeecoeo som——oe
Value Value Value vValue
{Rs} (Rs) (Rs}) {Rs)
1 Bullocks 1348.50 550.79 542.69 752.66
(43.2) (46.5) (39.2) {42.5)
2 Milch animals i590. 38 517.04 561.56 813.36
{51.4) (23,7} (40.4} {45.9)
3 Young stock 170.8) Yi15.12 283.60 204.55
(%5.4) (9.8) (20,5} {11.6}
4 Sheeps & Goats - - -
5 Others - -~ - -
Total 3109.59 1182.95 1387.85 1770.57
(100) (100 {100) (100)
Non Adopters
1 Bullocks 2337.65 1243.472 621,93 1239.40
(52.9) {54.5) {50.8) {52.9)
2 Milch animals 1541 .40 B18.76 443.85 831.94
£134.9) (15,0 {36.3) ({315.5)
3 Young stock 535.08 219,132 158,80 270,18
i12.2) (9.7} (12.9 {11.6}
4 Sheep & Goats ~ - -
5 Others - - -
Total 4114.34 2281.,00 1224.58 2341.50
(130} (100 (100} i 100)
Note : The figures in Parentheses imiicatres percentaae to total va



milch animals. It 15 observad from the Table 5.6 that

the total wvalue of livestock was Rs 1,770.57 on an
average per hectare in the overall situation in the
category of adopters, The large farmars comparatively
possessed less number of bullocks, with that of small
and medium farms. The total value nf the livestock on
small, medium and large farms were Rs, 3109.6,
Rs.1182.95 and 1387.8% respectively. The live stock
possessed by small farmecrs appeared to be high when
compared with medium and large farms. It. is alsn
observed that the availability of bullocks far farm

operatjions was lowest on large farms,

The per hectare value of livestock was of the
order of Rs 4,414.34, Rs 2,281.0 and Rs 1,224.58 and Rs
2,341.46 respectively on small, medium, large farmes and

for the sample as a wholefa nmiadeP&xs.

An attempt was also made 1o examine how  many
farmers did not possess even basic implements and work

cattle. This information is presented in Table 5.7,

It is seen from the table that 53 and 318 out of
240 total number of farmers did not possess any wooden
ploughs. The situation with regard to samll farmers
category the possession wooden ploughs was very poor, as
33 adopters and 38 non-adopters did nnt possess this
implement. With regard ta iron plough, 116 adopters and

101 non-adopters at the cverall lounlt did nat  inaseag

ne
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any iron plough. The position 1s 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 great majority of the
farmers did not possess the bulleckcart. In general the
posssession of implements by the samll farmers was very
low. Tt is alsc seen that by and larqge all the farmers

possess work cattle with very few exceptions.
5.2.4 Holding particulars of the selected farmers

The particulars of honsehold, land holding and
cropping pattern of the selected farmers are provided in
Table 5.8. A Eotal number of 120 honuseholds in  each
category 1i.e., the adopters category and non-~adopters
category are selected for the study. Amang the
adopters, a large number i.e., &7  households were
covaered under small category followed by 31 in  medium
category and 22 in large cateqrry. In the case of non-
adopters, 64, 38 and 18 houscholds respectively were

salected under small, medium and larne farm categories.

Land is the indespensable resource in agricul-
ture, The total land owned by the =elected househalds
in case of adopters was 298.%4 hactares, as against
339.28 hectares in non-adopters, The average size of
holding in the case of adnpters was 2.49 hectares as

againsgt 7 80 hectarre 1n the . vep 0 g aelop b
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Table 5.8 Holding particulars of the selected farms

{Area 1n hectares)

Sample size

Operational
land

Net cultivated
area

Gross culti-
vated area

Cropping
intensity

Irrigated area

Percentage of
irrigated area
to the gross
cropped area

Percentage of
irrigated area
to the Net
cropped area

Average  size
of cultivated
holdings

76.40

78.60

102.80

16.82

21.40

22.00

1.15

Adopters
Medium Large
31 22
88.60 133.04
86.74 1312.24
88.80 137.30
102,40 104,00
16,90 27,98
19,00 1¢.90
19.50 13.60

2.86 6.05

126

298.54

285,118

305,42

133,40

59,70

19.50

20.20

Smal

64

74,213

34,18

84.18

100,00

13,50

22.00

22.00

1 Madium

18

104.55

13,35

103,35

100,00

318.40

37.20

37.20

2.71]

Large Average
1R 120
150.50  339.298
135,90 323.43
137.50 1324.49
101.20  100.30
44,50 101,40
32.40 31.20
2.7 11.40
.2 2.80



The average cultivated area per household was
1.15 hectares in case of small farmers. N an average
the cultivated area per holding varied from 1.15 to 6.05
hectares with an overall average of 2.49 hectares for
the sample as a whole in adcopters. In case of non-
adopters the average size of cultivated holding ranged
from 1.32 to 8.25 hectares with an nverall average of
2.80 hectares for the sample as a whole. Tt is  alsn
seen that there was not much L ferance in the  ocropping
intensity between adoapters  and non-ardopters decspitn
marked differences in percentags area irrigated to gross

cropped area and net cropped areas,
5.2.5 Cropping Pattern of Selected Farms

[t is observed from the Table 5.9 that the
castor, sorghum + vredgram anvl padfidy were the most
important crops in kharif. Paddy was the most important

crop taken in rabi in both the oateqories of farmers.

The area under castor ranqged from 33 to 40 per
cent of the cultivated area iu case nf adopters while it
ranged 22 to 32 in case of non-adopters, In the case »f
adopters sorghum + pigeonpea  was chltivated under
improved conditions, while it was not the case with the
non-adopters. The non-adopters cultivated sovrghum +
pigeonpea with local practices only and 28 per cent of
the cultivated area was undar this sy=tem, Tt was only

19 per cent of the cultivated arra  waa used for
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cultivating sorghum + pigeonpea by adapters. 18 pear

cent of the cultivated area and 27 pevr cent of the
cultivated area were utilised for cnltivating paddy by
adopters and non-adopters, respectively. There was not
much variation in the percentage of area under paddy
amongst the different sizes of farmers. The percentage
of area under paddy was the lowest with 22 and it was
maximum with 37 in the case ~f small and medium farmers

respectively in the cateqgory »f non-a-iapters.

5.2.6 Productivity of crops in selected farms

Productivity 1is measured in terms of average
yield per hectare. The information on productivity of
different crops size-wise frr adopters and non-adopters
is given in Table 5.10 1t is »bserved that the produc-
tivity was relatively higher in ad-aptér=s for all the
crops raised when compared ton non-adopters. Foor  the
sample as a whole the productivity «f kharif paddy wan
43.01 quintals for adopters as against 29,31 qguintals
for non-adopters. Even among the @ize groups also the
productivity of paddy was more fnr adopters. The produc-
tivity of paddy varied from 40 quintals on medium farms
to 45 gquintals per hectare on large farms for adopters,
The same ranged from 27.65 to 312.16 quintals in the case
of non-adopters. The productivity of paddy in  non-
adopters revealed an invers2 relatrionship with Ffarm

size.
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Table 5.10 Productivity of different crops

(q/ha)
Adopters Non-Adopters
Sl. Name of the Crop -——-———=—==w—roo oo s tem o e S S S S s e
No. Small Medium farge fwerall Small Medium [arge Overall
Kharit
1 Paddy 43.08 40.01 45.01 43.01 12,16 30018 27.65 29.31
2 Sorghum (L) + 9,02 9.25+ 8,827+ 9,03+ 8,29 7.9]1+ 6.86+ 7.56+
P.pea 1.25 1.2 1.43 1.3 1.52 1.65 1.02 1.34
3  Sorghum (H) + 13,64+ 9.82+ 9,457 10.64 0.0 0.0 n.n .0
P.pea 1.71 1.74 1.36 1.76
4 Castor (Aruna) 7.2 8.55 7.42 E R 5.66 4,78 4.213 4.8
0.0 0.0
5 Castor (Local) 0.0 0.0 0.9 .0 5.32 1.59 1.49 5,01
Ralbxi
Paddy 44,17 35,17 32.5 5.7 n.n 0.0 15.00 15,00



With respect to castor the productivity bhas
indicated an inverse relationship with farm size in non-
adopters. It varied from 4.23 qgquintals to 5.66 quintals
with an overall average of 4.8 gquintals for the sampte
as a whole with respect to Aruna variety. The same
ranged from 7.2 quintals on srall farms to B8.55 quintals
on medium farms with an overall average of 7.73 quintals
for the sample as a whole for adopters. The producti-
vity of locgal variety of castor {(raised only by non-
adopters) vranged from 4.49 to 5.32 quintals with an
overall average of 5,01 guintals for the sample as a

whole.

The productivity of sorghum (local}) + pigeonpea
was 9.03 + 1.30 guintals per hectare in the case of
adopters, while the same was 7.56 + .34 quintals in
case of non-adopters, The hifference in  productivity
between the adopters and non-adopters with regards o

castor (Aruna) was alaso substantial,

The foregone analysis clearly established the
fact that the farmers who adopted the new technology
achieved greater productivity from ail the crops than

those in the case of non-adopters,
5.3 COST STRUCTURE OF [MPORTANT CROP ENTERPRISES

One of the important objectives of the gtudy is
to assess the impact of technology »>n productivity and

prafitability. T the earlier sac-i.n it waa ~hraroes-d
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that productivity of various crops was relatively more

on adopter farms as ccmpared to that of non-adopters.
Tt is of interest to know whether this higher producti-
vity is the result of higher costs or otherwise. To
find out this there is need tn analyse the cost struc-
ture of different enterprises. This 1information is

presented in Table 5.11,

It is observed from the Table that paddy
{kharif), castor and sorghum (local), pigeon pea are the
crops raised by both adopteras as well as non-adopters.
Hence, the analysis on the outset is restricted to these

three enterprises,
5.3.1.1 Sorghum (L)} + Pigeon pea

The total cost of cultivatiosn per hectare was
Rs 3800 for adopters as against Rs 2674 for non-
adopters. In both, the tntal cost ~f cultivation poer
hectare indicated an inverse relationship with farm
size. Among the farm sizeo groups 1t varied from Res 1] 54
to Rs 4506 on adopter farms as agingt Ps 2243 ko Rs 11172
on non-adopter farms, Thus the cost of cultivation was
relatively higher in adopters nn all farm size groups as
compared to that of non-adopters, It is also seen that
the wvariable as well as fixed cost of cultivation per
hectare related inversely with farm =size and adopter
farms. Only fixed costs per hectare revealed this rela-

tionship on non-adopter farms,
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Table 5.11 Distribution of cultivation costsacoording tooperational and fixed

costs.
(Rs/ha)
| Adopters Non-adopters
Sl. Crop/Size = W  ==rmemmommm o s e e e
No. 0.C F.C T.C a.C F.C T.C
1. Sorghum (L} + P,pea
Small 3298.00 1207.61 450%.61 1761.00 1351.27 3112.27
(73.20) (36.80) (100.00) (56.58) (43.42) (100.00)
Medium 2257.00 985.1i6 3242.15% 1168.00 1212,.84 2380.84
(69.61) (30,39) (100.09) (49.06) (50.94y  {100.00)
Large 2175.00 979,48 12154.48 1316.00 927.50 2243.50
(68.95) {31.05} {100.00) (58.66) (41.34)  (100.00)
Overall 2739.00 1061.41 3800.43 1499.00 1174.53 26731.53

(72.07) (27.97) (100.00} {56.07) (43.93)y (100.00)

2. Sorghum (H) + P.pea

Small 2739.00 1465.61 4204.61 - - -
(65.14) (34.86) {100.00)

Medium 2351.09 1234.16 3585.16 - -
(65.58) {34.42) {109.00)

Large 2062.00 1298.48 3363.48 - -
(61.36) {38.64) (102.00)

(werall 2430.00 1326.43  3755.43 - -

(64.69) (35.31) (1920.00)

3. Castor (Auruna)

Small 2224.00 1530.61 3754.6] 1841.00 1333.27 3174.27
{59.23) (40.77) (100.00) (58.00) (42.00)  (100,00)
Medium 1907.00 lel6.16  3523.16 1535.00 1136.84 2671.84
(54.12) (45,88 {100.00) (H7.4%) (42.55)  (100,00)
farge 1883.00 1427.48 3310.48 1811.00 971.50 2782.50
(56.87) (43.13) (100.00) (A5.08) (14.92)  (100.00)
(verall 2051.00 1507.43 558,42 1700, 00 1162.53 2862.53
(57.64) (42.36) (100.00) (59,39 (40.61}y  {100.00)

4, Paddy (Kharif)

Small 4872.00  2443.61 7315.6] 4570.00 2067.27 A637.27
{66.60) (33,40 {1C0.00) (68.85) (31.15)  (100.00)
Medium 3896.00 2123.16 6©119.16 4441.00 1794.84 6235.84
{65.30) {34.701 (1C0.00) {(71.22) {28.78) (1006.00)
farge 4523.00 2447 .48  £970.48 4369.00 1595.50 5964.50
(64.89) (3511 (100.00) {73.26) (26.74) (100.00)
Overall 4559.00  2332.43 6891.43 447800 1808.53  6286.53
(66.15) (33.85%) (100.00) {717 ) {(28.77)  (100.00)

Q.C : Operational costs, FC : Fixed conta, 70O ¢ Tolal eosta,



The proportion of wvariable canmtas 1 total =2nsts
was 72.1 per cent on adopter farms as aqgainst 56.1 per

cent on non-adopter farms,

The Eoregbing analysis has <learly revealed
that 1in general the variable cost »f <cultivation was
relatively higher on adoptsr farms as compared to that
of non-adepter farms. [t is of intarsst to know whebther
this higher variable costs wonid influsnce productivity
and in turn the net returns on adopter farms gquite

significant. This will bhe discussed latter,
5.3.1.2 Sorghum {(H) + Pigeonpea

In the case of farmers i non-adopters
category, no farmer raised the crop combinatinn f

sorghum {(H} ¢+ pigeonpea.

In the adopters category the total cost  of
cultivation for the =sample as a whnle was Ra. 3,756
comprising Rs 2430 agl 2 137 55 Hporagtisanal aul 0}
costs resgpachively, The prosp vt i f wariable coat £0
total cost was 65 pev ool Anongg e e size gronips
the total cost of cultivation had vario3d from Rs 2062 b5
Rs 2739 per hectare. The t-3iat cHst of  cultivation

indicated an inverse relationship with farm size.
5.3.1.3 Castor (Aruna)

The tntal cost of caltivalisa psrhvlbare for
the whole sample was Rs.3,508 for ad pder 3 as g inst

Rs.2,883 [or non-adopters. The analysis indicated 1hat



while the total cost per hectare had an inverse rela-

tionship with farm siz2 in adopters, no perceptiblea
relationship was observed in non-adopters. Among the
farm size groups the total cosr of ~ultivation varied
from Rs 3,310 to Rs 3,755 per hectare for a&opters. The
same ranged from Rs 2,672 on medium farms to Rs 1,174 on
small farms. It 1s also seen from the analysis that the
total cost of cultivation per hectare was vrelatively
much higher on all farm size groups for adopters as
compared to that of non-adopters, Fhis higher cost on

adopter farms was the result of adoption of technology.

The proportion of variabkle costs to total o©ost
was 58 per cent on adopter farms as against 59 per cent
on non-adopter farms. 1t is further observed that while
variable cosks per hectare ind:icated 1 inverse relation-
ship with farm size on adopter farms, fixed costs per

hectare indicated the same relationship on non-adopters.
5.3.1.4 Paddy (kharif)

For the sample as a wholie the toral  ocost  of
cultivation was Rs 6,891 per hectare fnr adopters as
against Rs 6,287 for n-on-adoptare, Among the farm size
groups 1t ranged frem Rs.A, 119 on mediom  farms  to
Rs.7,316 on small farms in adnpters 1= against Rs 5,964
ko Rs 6,637 for non~adopters, It iz further s=en that
the total cost of cultivation per hectave has indicated

an inverse relationship with farm ~irs in tha ~asa  F
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non~adopters, It is also of interes! to know that in
both adopters and non-adopters the total cost of oculbi-

vation was highest on small farms.

Further it is observesd that rhe tatal cost  of
cultivation was relatively higher »n all  farm size
groups in adopters as compared to that of non-adopters.
This 1is due to the adoptions ~f technology by the

adopters.

The analysis ~f tntal costs inteo fixed and
variable has indicated that £o1r tho sanple as a whole A6
per cent of total costs has been acoounted for by varia-
ble costs in adopters as against 71 per cont in non-
adopters. It is also noted that whil> m adopter farms
the fixed or variable costs per hoc-tare has not  indi-
cated any perceptible velation:hip with farm size, both
i.e., Eixed and wvariabl> costs per hectare revealed an

inverse relationship with farm size for non-adopters.
5.3.4 Components of Cost of Cultivation

Having discussed thoe cost of ik ivat ion
according to fixed and variable costs in  the previogs
sections, an attempt has been made vy pregsant khe ol
of cultivation according to different soamponents ol
cost items, This analysi=s ~l] clesrly reveal whith
category of farmers anid which =s'ze group in a particntar
category is spending more n cerlkain inputs. I'he
analysis is presented separately for variable casts  and

fixed costs.
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5.3.2.1 Sorghum (L)} + Pigeonpea

The components of ~osr of  ~ultijvation o f
sorghum (L) + P.Pea is presanted 1n Table 5,12,
Labour constituted the majnr cost  component in the
variable cost. For the sample as a whole 52 per cent
(Rs 1,419) of the total variable cost was Iincurred
towards human labour on adnpter farms as against 57 per
cent (Rs 858) on non-adopter farms. The average amount
spent on human labour was highest on adopter farms but
the percentage contribution was highest  on non-adepter
farms. The amount spent on human labour ranged f{rom Rs
1,100 per hectare on large farms to Fs 1,738 on  small
farms of adopters. The same on non-adopter farms it was
Rs 737 per hectare on medium and large farms and Rs 990
per hectare on small farms. Tt 1s <lear that among the
size groups, in both the cateqgsries of adopters and non-
adopters small farmerve incurrzd the nighest on human
labour., Bullock labonr fornsd the noxt major itom  of
variable cost. Relatively highsr expenditure was inout -
red on this by adopters when comparrcid to non-adoptars
except in the case of large farms 1t was highest oo non-
adopter farms. For the all {arms on viopters it wag kg
570 per hectare (20.8%) as against Rs 367 per hectare
(24.5%) on non-adopter farms, Among the size groups the
bullock labour cost on adopter tarme ranged From Rg 392
per hectare on large farms to Rs 735 per hactare on
small farms. With regard to non-adoplers the same ran-

ged from Rs 280 per heorare oo mediam {arme bo Ry 419
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per hectare on large farms., In order of preference

fertilizers Fformed the next important item of variable
cost on adopters, while it was farmyard manure on non-
adopter farms,. As a whale the fertiliser cost on
adopter farms constituted about 13 per cent (Rs 364 per
ha} of total variable cost as against 1.8 per cent (Rs
27 per ha) on non-adopter farms. The fertilisar onst
incurred was highest on small farms of adopter group
with Rs 411 per hectare followed by larqge (Re 324) and
medium (Rs 318) farms. Tn the case of non-adopters nonn
of the asmall and medium farmer - has aried any fertilicor,
As indicated small farmers ha® use’l F¥YM o the larqer
extent on non-adopter farms and it farmed about 15 per
cent of (Rs 277 per ha) total variable cost. It was Rs
85 and Rs 34 per hectare »nn ~n averaje on medium and
large farms, respectively. In the wase of adopters on
an average the cost incurred o FYM was highest on small
farms Rs 229 per hectare foliowed by Rs 208 and Rs 193
per hectare on medium and large farwms, respectively.
For the farm as a whole it was Rs 215 par hectare, Tt
is clear from the analysis that majority »f  the non-
adopter farmers has got inclination towards using FYM
rather than going for fertilisers as could be seen in

the case of adopter farms.

Seed cost formed the naxt imporctant coast item,
With vrespect to adopters the cost tncurred on see
varied from Rs 61 on large farms t:: R= 71 on  medium

farms with an averall avarage f R= 7 jpwor hocotare e
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the whole sample. The proportion of cont incurred nn

this input to total variable cost ranged from Zper cent
on small farms to 3.1 per cent on medium farms with an
overall average of 2.4 per cent for the whole sample. In
the case of non-adopters the c¢ost  incurred on seed
varied from Rs 36 on large farms to Rs 47 per hectare on
small farms, with an overall average of Rs 42 nper
hectare for the whole sample. W@ith regard to plant

protection input all categories of farmers in  adopter

group  had used them az agzainst oniy larnge  farmers n
non-adopter group farms, he ooagst o ancenrred on Lhis it om
on adopter farms ranged from Rs 24 (1,1%) on  medium

farms to Rs 42 per hectare (1.3%) on small farms with an
average of Rs 36 (1.2%) for thea farm as a whole. In the
case of non-adopters only large farmers had used this
input and it constituted one per cenk of  thae  total

variable cost with Ra 14 pesr hocotare,

Amang the fixed coasta o bevth The categorina ~f
farmers and on all tarm size groups, rental  valne of
land accounted as a major shave, I'or the sample as  a
whole it was 78.4 per cent of total fixed cost on
adopter farmers as against 75.6 per cent on non-adopter
farms. The rental value of owned land varied from Rs
774 on large farms to Rs 867 on small farms with an
overall average of Rs 8312 per hectare for the whole
sample on adopter farms. The same for non-adopbters, it

ranged from Rs 742 on large farms tn Rs 949 per hectare



on small farms with an overall average of Rs 888 pex

hectare for the sample as a whole, The rental value of
land indicated an inverse relationship with farm size in

both adeopter and non-~adopter farm situations.

5.3.2.2 Sorghum (H) + Pigeonpea

The particulars of <cost of cultivation of

sorghum (H) + P.Pea 1is presented 1n table 5,13, This
crop combination has tern btaken up by mnmly adopter
farmers, As was the caze in ather crep situations,

gimilarly the human labour cost constituted a major cost
in total wvariable cost. The human labour cosr  range
from Rs 649 per hectare on farge farms (31.5%) to Rs
1,001 per hectare (37%) on small farms, with an overall
average of Rs 869 per hectare{35.8%) for the sample as
a whole, Bullock labour was the neaxt important  item
which constituted 19.4 per cent of total variable cost
for the sample as a whole, 1Tt ranged from 18B.6 per cent
on large farms to 20.3 per cent on small  farms., Vit
absgsolute termsg the range was R3 383 »n large lfarms to Rs
556 per hectare on smalt farms. The came {or the sample
as a whole was Rs 471 per hectare. Fertiliser and
farmyard manure almost oqually occupied the cosi Compo-
nent and contributed about 17 per cent to the overall
farm situation. As the 2dopter farms, they gave importa-
nce to these inputs In rar=ing the hybrid varietias o f
sorghum. The seed and plant protection items al=zo

formed as important inpute in thie ~rop combinat ion.
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Table 5.13. Components of cost of cultivation

Crop : Sorghum (HY + Pigaennpea
(Rs. ha)
Adopters
S.No. Operation costsge ——---rm---—ero—mo oo m e m o
Small Madium Large Overall
1 Human Labour 1001.00 880,00 649.00 869.00
(37.000 (37.13) {31.47) (35.76)
(ITncluding family
labour)
2 Bullock labour 5%6.00  4%2.00  3R3.,00 471,00
(20,30 (19,22 (18.57) (19.38)
3 Farmyard Manure 473.00 384,00 356.00 414,00
(17.200 (16.33) (17.26) 17.013)
4 Seed 113.00  1i1.00 108.00 11}1.00
(4.20Y  (4.72) (5.23) (4.57)
5 Fertiliser 457 .00 411.00 3IR5.00 424.00
(16.70) (17.48) (1B.67) 17.45)
6 Plant Protecticn 67.00 49.00 117.00 73.00
(2.00) (2.08) (3.13) (3.00)
7 Interest on cost 72.00 64.00 64.00 68.00
(2.600)  (2.74) (3.13) (2.81)
Total Operation 2739.00 2351.00 2062.00 2430.,00
costs (100.,0CHY(100.003{1Q0.00)(100.,00)
Fixed Costs
1 Land Rent Liz3.00 1065.00 10693.00 1097.00
(77.00) (86.110) (84.18) (82.72)
2 Depreciation 122.61 73..9 R9 .77 31,22
(8.37) (5.84)y (A,91) (7.021
3 Interest on 218.00 95.87 115.71 136.21
fixed capital (14.63) (7.76) (8.91) (10.26}
4 Total fixed cost 1465.61 1234.16 1298.48 1326.41
(100.,02)(100.000(100.00)(100,00)
Total cost of 4204,61 3585.16 3360.48 13756.473

cultivation

Figures

in parentheses

indicate:s

per contagen
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For the farm as a whole seed and plant protaction non-

tributed 4.6 per cent and } par cent, respectively., The
seed cost varied from Rs 108 per hectare on large farms
to Rs 113 per hactare on smail farms with an  overail
average of Rs 111 for the sample as a whole, The cosgt
on plant protection input varied from Rs 49 on medium
farms to Rs 117 on larye farms with an overall averaqge
of Rs 73 for the whole sample.

With regards to fixed costs rental value of
land constituted as a major component and formed 82,7
per <cent of total fixed cost. The same ranged from 77

per cent on small farms to 86.3 per cent on medium

farms, In absolute terms it vanged fronm Rs 1,065 per

hectare on medium farms to Rs ' ,12% par hectare on small
farms.
5.3.2.3 Castor {(Aruna)

The components of coet for Castor (Aruna) i
presented in Table 5,14, <Castor is one »f the important
dry crops in the study area, Amoneg the 1atal variable
cogt human labour formed as a major component by ocontri-
buting more than 50 per <ent in the variablo cost., For
the sample as a whole 54.7 per cent (Rs 1,122 per ha) of
the total wvariable w¢ost was incurred towards human
labour on adopter farms as against 62.1 per cent {Rs
1,056 per ha) on non-adopter farms. With regard to size
wise, the human labour ranged from 52.5 per cent (Rs
1,001 per ha) on medium farm to 55.4 per cent {Rs 1,232
per ha) on small farms in adopters catoeqgory. The same

in non-adopters, it ranged from 59,5 per cent (Ra 911



Table 5,14 COMPONENTS OF COST OF CULTIVATION

Erop: CASTOR (Auruna)

-----------------

Saall HMedius

targe Overall

{Rs/hal

Smail Medius Large flverali

t.Human Labour
{including fanily
tabour

2.Bullock labour

3.Farmyard Manure

4. 5eed

S.fertiliser

b.Plant Protection

T.Interest on Cost

Tetal Operation
Cost

fixed fpsts

{.Land Rent
2.Depreciation
3. Interest on Fiked

Capital

4, Total Ficed
Costs

Total Cost of
futtivation

1232.00 1001.00 $056.00 [122.00

(33.40) (52.49) 1535
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{22.03) 126.06) {2
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133,60 913,00 119940 1054.00
P(6F.54) (59.48) (66,21} (62,100

£9.00 404.00 332,00 330,00
(27.76) 126.45) (18.33} (12.94)

30.60 44,00 47,00
(2.72y {2.87) (2.7}

47,00
§2.74)

g:z.a0  g4.00  BA5.00

Al 84,00
(4.51) (3.47) (4.69)

4,91}

117,00 %2.08 115,00 36.00
(6.%6) {559y (6.35% 10.07)

#ooe o 6,000 F100 35,00
(2.0 (2,35 (1.71y 12.29)

(41,00 1535,00 1811.00 1700,00
{100,001 100, 60) {100,043 { 100, 00)

31,00 3ET.A0 784,00 876,00
(%87 {70.55) (80.9¢} {79.33)

P06 147,97 935.30 Li4.44
(7.081 (13.00) (8,78) (9.96}

81,78 197,02 100,20 171.80
(21.07) (16.45) (10.37) (14,79}

(235,87 1136,84  97E.00 1142.00
100,01 {1060, G0 ) (100, 0 {100, 000

J174.27 2671.84 780,50 2867.53

Figures in parentheses indicates peroentsges



per ha} on medium farmes to 66.2 par cent (Rs 1,199 per
ha) on large farms. Fallowed by human labour, bullock
labour formed the next major item under variable cosl.
The bullock labour constitut=31 about 23.6 per <ent o
overall farm situation with R3 485 per hectare on
adopter farms as against 22.3 p2r cent and Rs 390 per
hectare on non-adopter farms. Among the size groups the
cost in total variable <ost 1t varied fvrom 22 per vcent
on small farms to 26 p-=v cent on medinn farms in adopter
group as against 18.3 per cent n larqge farms  to 26,5
per cent on medium farms  in non-adopter farms.
Fertiliser formed the nex: important input in the cost
component. In total variable cost 1t consisted of about
9.7 per cent for the sample as a whole as against 5 per
cent on non-adopter farms, With regard to farm size lLine
contribution varied from 8.9 per cent on small farm
10.8 per cent on medium farms in alopter group of
farmers, while the same on non-adopter farms it ranged
from 3.4 per cent on welinm farms to 6.4 per cent  on
small and large farm cateqorics equally. Seed  formed
the next input in order of preference in the wost items,

The cost ok seed on adoprer farms accounted more than 3

per cent on an average as against more than 4 per cent
on non-adopter farm situation, With regards to the
vital input for adopter farms i.e., plant protection
only adopter farmers has incurred about 1.4 per conl N
an average for the farm as a whole. HNone of the non-

adopter farmers had takan up this inpat. The analysi=
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clearly indicates that adopter farms has substantially
used Ffertilisers, farmyard manure and plant protection

chemicals when compared with that of non-adopter farms.

With regard to fixed cost rental value of lYand
formed as the major component with a contribution of
84.8 per cent on an average for the sample as a whole on
adopter farms as against 75.4 per ¢entk on non-adopter
farms. 1n absclute terms the rental value ranged from
Rs 1,190 on small farms to EFs 1,44¢! per hectare on
medium farms of adopter rategory. SN an averago it was
Rs 1,278 per hectare for the sample a3 a whole. With
regard to non-adopters th2 rental vaue wvaried f(rom Ry
786 on large ftarms to Rs3 931 per hectareon small farms
with an overall average of Rs 876 for the sample as a
whole. Comparatively the rental value of land was higher
on adopter farms indicating better productivity as a

result of adopting new technoloay.

5.3.2.4 Paddy (kharif)

The particulars the a3t components ot Paddy
(Kharif) is presented in Table %.15. Among the variable
costs, labour formed the majar cost ~omponent. For the
sample as a whole 54 per cent of the rotal variable cost
was 1incurred towards human labour on adopter farms as
against 62 per cent on non-adopter farms. Onp an average
an amount of Rs 2,464 per hectare was spent by adopters
as against Rs 2,794 by non-adopters. Amnng the size

groups, in both the caategories thee  amal) farmers
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Table 5.15 COMPONENTS OF COST OF CULTEVATIDN

{rop 1 Paddy (Kharif

Ko. Operation fosts

1. Human Labour
{including family
Labour )

2.Butiock Labour

I.Farayard Nanyre

1, Seed

G.Fertiliser

b.Plant Protection

7.1nerest on Cost

Total Operation
Costs

Fixed Costs

§.Land Rent
2.Depreciation
3. Interest on Fixed

Capital

4.Total Fired
Costse

Total fost of
Cultivation

Figures in parentheses indicates pereentages,

Seall Mediua targe Overail
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incurred the highest on human labourv. The labour costs

varied from Rs 2,244 »n medium farms ko Rs 2,574 on
gmall farms in adopters. The same ranged from Rs 2,772
on large farms to Rs 2,827 on small farms in non-adop-

ters.

The next majnr item of variable cost was ferti-
lizers. It 1s clearly sean that while adopters spent
considerable amount n»f this input, the non-adopters
spent a small proportion of total variable costs  on
this. On an average, for the sample as a whole 16,76
per cent of wvariable cost was incurred by adopters as
against just 2.64 per cent by non-adopters. This
clearly reveals the adoption patte:rn of new technolngy
between adopters and non-adopters, Among the farm size
groups, there was not much difference in the proportion
of expenditure incurtred to the total variable cost.
However in absolute terms there s variations, In  the
case of adopters, the expenditure incurred per hectare
on chemical fertilisers rang>d from Rs 629 on medium
farms to Rs 810 on smail farms with an overall average
of Rs 764 for the whale samplns, With respect to  non-
adopters it varied from Rs 70 to Rz 175 with an overall
average of Rs 118 for the whole sample. In this
category the fertiliser expenditure per hectare

indicated a direct relatijonship with tarm size.

Next in order of importance is the bullock
labour. Relatively higher expenditure was incurred on

this by non-adopters when onmpared o adopters. For the

)

(@
(9
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gample aa a whole the adopters incurred Rs /7% per
hectare on bullock labour as against Rs 852 by non-
adopters, This forme-d 12.6 por cent and 13 per cent of
total variable costs respectively on adopter and non-
adopter farms, While the expenditure incurrved nn rthis
cost item indicated an inverse relaticonship 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 551 on mediom farms to Rs
537 on small farms in adopters. With respect to non-

adopters, it ranged from Rs 7HH to Re H8{) per hectare.

Both the category of farms incurred consirdera-
ble amount on FYM. This clearly shows that one of the
nutrient management practicas via., integrating osrgani~
manures with inorganic manures has been adopted not only
by adopters but also by non-adopters. The expenditure
incurred in this input ranged from ke 274  on  meadium
farms to Rs 515 on swmall farms in adopters with  an
overall average of Rs 393 per hectaro 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  small Earms
with an overall average of 8.6 per cent for the whole
sample. With respect to non-adoptercae the expenditure
incurred on FYM ranged from Rs 22! bt Re 137 per hoectare

with an overall average of Rs 286 for the sample as a3
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whole. This indicated an inverse relationship with farm
size. The proportion of expenditure on FYM to the total
variable cost varied from 5 Lo 7.4 per cent with an

overall average of 6.4 per cent for the whole sample.

Seed cost formed the next important cost item.
With respect to adopters, the cost incurred on seed
varied from Rs 273 on medium farms to Rs 301 on small
farms with an overall average of Rs 2831 per hectare Ear
the whole sample. The proportion of cost incurred on
this input to total variable rost ranged from 6.7 per
cent on small farms to 6.8 per cent nn medium farms with
an overall average of 6.2 per cent for the whole sample.
In the case of non-adapters the cost incurred on seed
varied from Rs 331 (7.5%) on medium farms to Rs 38% per
hectare (8.5%) on small farms with an »verall average of

Rs 353 (7.9%) for the sample as a whoie,

Among the fixed costs in boath the categories of
farmers and on all farm size groups, ©ental value  of
tand accounted for a maior share, For the sample as  a
whole it was 90 per cent of total fixed cost on adopter
farms as against 84 per cent 951 non-adopter farms. The
rental value of owned land varied from Rs 1954 per
hectare on medium farms to Rs 2242 »n large farms with
an overall average of Rs 2103 for the whole sample 1in
adopters. The same for non-adapters ranged from Rs 1410
ro Rs 166% with an overall average of Rs 1522 for the

gample a= a whole . The rental A loe ~F el i aned



indicated on inverse velationship with farm size in non-
adopter farms, Hlowever the rental value of owned 1 and
was vrelatively higher on all farm size groups 1In

adopters, This clearly revealed that the productivity

of paddy was higher on adopter farms,
5.3.3 COST CONCEPTS

Having discussed the cost »f cultivation on
important crops according to cost components  in the
previous sections, an attempt has been made to present
the same according to cost Zoncepts. The details  for

the selected crops are presented in Tahrle 5,16,
5.3.3.1 Sorghum (L) + Pigeonpea

The <c¢ost of cultivation according to cost
concepts clearly indicated that on adopter farms the
cost of cultivation wis relatively hiqgher sn all  farm
size groups when compared to the non-adopter {arms. on
an average, the cost of coltivation recarding to canst
Al, wvaried from Rs 1,758 on medium farms tn Rs 2,378 on
small farms with an overall averages »f Rs 2,114 for the
sample as a whole on adopter farms, The same on  non-
adopter farms vranged from Rs £48 on large farms to Rs
1288 on small farms with an overall average of Rs 1,101
for the sample as a whole, The cost Al had indicated an
inverse relationship with farm size in the non-adopter
category. The cost of cultivationn acoenrding to Const P

also exhibited an inverse relatimnghirr with farm aize op



Table 5.16 Cost of cultivation of zfrops according 10 cost ooncepts

(Rs/ha)
T T T T T T e e tonedopters
Sl. Name of the crop =  =-—--—=-rew—soeoosomoo oo ssos S -
No. & Size Cost Al Cost R Crmt ( Cozt Al Cost B Cost C
I. Sorghum(L)+Pigeonpea
Small 2377.6) HIR2 .61 4505 .,40) 1288.06 22,27 3112.27
Medium 1758.279 2670016 247,186 G946 ,82 001 .84 2380.84
targe 1889.77 2H79.,48 315448 148,30 1A, 50 2243.50
Overall 2114.22 082,43 1300 .43 110N.64 21610.573 2673.53
2. Sorghum(i)+Pigeonpea
Small  2260.6] 1603.51 4204 .61 - - -
Medium  1984.29 1145, 1 I585.16 - - -
Large  1989.77 3198.48 1360.4¢8 - - -
Overall  2105.22  3338.43 37%6.473 - - -
3. Castor {Auruna)
Small 1607.61 3015.61 3754.h1 1,82.06 2494, 27 3174,27
Medium  1480.29 3021.16 3523.15% 1225.82 2214.84  2671.84
Large 1708.77 3046.48 3310.443 997.30 1883, 50 2782.50
Overall 1648.22 1062.473 3I558.413 1157.64 2205.53 2862.53
4, Paddy {(Kharif}
Small 3964.61 6235 6] 7315.61 1560.06 5506 ,27 6637.27
Medium 3396.29 5446, | ¢ (119,16 3756.82 54{13.84 6235.84
Large 4360.77 6718.4¢ 5970, 48 4177.30 R687. 50 5964.,50
Overall  4040.22  6279.4° 391,473 1925.64 5519.93 6£286.53



this «category. The cost of cultivalion according to
cost B ranged from Rs 1690 per hectars to Rs 2528 with
an overall average of Rs 2,161 for the sample as a whole
on non-adopter farms. The same on adopter farms varied
from Rs 2,670 on medium farms *to Rs 3,463 on small farms
with an overall average of Rz 3,082 for the whole

sample.

Since the total cost of cultivation has
already been digcussed in  the previons sectinn,

discussion on Cost C has not been presented here.

The foregoing analysig has learly showed that
on adopter farms the cost of cultivation was relatively
higher whatever the cost concept. This again supports
our earlier findings that these higher costs on adopter
farms are due to adoption of new t2chnoalogy on  these
farms, The analysis is presented separately for

variable costs and fixel costs.
5.3.3.2 Sorghum (H) + Pigeonpea

With regards to tha coat of —nltivation »f thia
crop enterprise cost A}l varied from Rs.1,984.79 on
medium farms to Rs.2,260.60 con small farms with an
overall average of Rs.2,105.202 for the whole saaple.
The cost of cultivation according cosl B ranged from
Rs.3,145.16 on medium farme to Rs.3,603.6] on small

farms. The same for the sample as whole was

Rs.3,338.43. Tt clearly indicated that the oot of

r
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cultivation per hertare has not indicated any

t LS
perceptable relationship with that ~f farm size?’ Thisg
crop enterprise i.e., sorghum {(hybrid} + 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 cost of cultivation according to cost con-
cepts in castor also revealed thar adopters incurred
higher cost on all farm size groups as compared toe that
of non-adopters. While Cost Al and Cost D indicated an
inverse relationship with farm size in non-adopters,
only Cost B indicated a direct relatinonship with farm
size in the case of adopters. Cost A1, varied from Rs
1,480 per hectare on medium farms to Rs 1,709 an large
farms in adopters. It ranged from Rs 997 to Rs 1,282 in

non-adopters,

Cost B ranged from Rs 3016 too Rs 3046 in
adopters and from Rs 1884 to Rs 2,494 on non-adopter

farms.
5.3.3.4 Paddy (kharif)

It 1is observed that cost of cultivation per
hectare according to cost concepbs has not indicated
any perceptible relationship with farm size in adopters,
On an average cost of cult:ivation aceonrding to  onst

concept Al, varied from Rs 1,396 on medium farms to Rs

cn
cn



4,361 on large farms with an nyvervall averane of Rs 4,040

for the sample as a whole. The same [or non-adopters
indicated a direct relationship with farm size. 1t
varied from Rs 3,560 to Rs 4,177 with an overall) average

of Rs 3,926 for the sample as a whola.

With regard to ¢cost B it ranged from Rs 5,446
on small farms to Rs 6,718 on Large farms with an
overall average of Rs 6,279 for the sample as a whole
for adopters. The same in the case »f non-adopters it
varied from Rs 5,404 on medium farms to Rs 5,688  on
large farms with an overall average of Rs 5,620 for t he

sample as a whole,

5.3.4 RETURNS AND INPUT-OUTPUT RATIOS

An  attempt has been made 1n this section to
estimate gross and net returns, lerive input-nutput
ratios and to assess the profitabifity of different
enterprises grown by adopters and non-adopters., This

information is presented in Table 5.17.
5.3.4.1 Sorghum (L) + Pigeonpea

The analysis reveatced that in both asdopters and
non-~adopters the Qroess relurns per hectare Ffor this
inter~cropping system has ind:cated an inverse relatinn-
ship with farm size. fn adopters the gross returns per
hectare varied from Rs 3,186 to Rz 1,529 per hectare

with an overall average of Rs 3,338 for the sample as a

e

LIPS



167

Tabie $.17 Returns and !nput-Output Ratio's en adopter and Kon-adopter fare situations

Adepters Nor-Adopters
§1. Crop & Total fiross ¥pt frput- Total fross et Input-
No. Fara size Cost Returns  Returns  OQutput Cost Returns  Returns  Dutpui

{Rs/ha)  1{Rs/ha)l  (Rs/had Ratio {Re/ka}l (Rsfha} (Rs/ha) Ratio

{. Sorgbas(lL}+Pigecapea

Seall  4905.61  3520.990 9774 9.18 LT M. AR0.73 i.1%
Nedine  3742.16  3510.00 A7.94 {.07 2380.84  3473.00  1042.16 1.43
targe 3154.48 184,00 1.5 i.01 174%.50  2498.00 454, 5 1.20
Gverall 390043 3378.00 -45, 47 6.84 PRIS.AY 40,09 Sk 47 .47

7. Sorghua{H)+Pigennpea

Small  4204.61 450900 FEEPY P.nT
Medium  3385.16  42%8.00 TP L IO
large 3340.48 430,00 {01t <7 IRIE
Overall  3754.43  #43Bs.00 hig. 5! £

3. Castor {Auruna)

Saall  AT34,p0  AFS v fimd T € TITRLPT O A176.00  §001.73 .32
¥ediun 3523.16 S704.00  7264.84 L.t4 2671.84  2942,00 716 1.10
Large 3310.4B  4B87.00  |57@.%7 1.48 2782.50  3170,00 337.30 .12
Overall  35%8.43  §117.00 {55497 .44 862,53 360,00 497,47 117
4. Paddy {Kharit)
Seali  7315.61 841400 109939 f.14 6637.27  4660.00 20,13 1.00
Medius  61i9.16 7414.00 167429 1.78 6735.84  5040.00 - 195.84 9.1
Large $970.48 87463.00  19497.%7 1,79 68,00 Gh42,00 377,50 ¢.95

Qverall 489143  8412.00 (520,37 L2 6786,03 400,00 -194,33 397



whole, In non-adopter farms it range<d from Rs 2,698 to

Rs 3,533 with an overall average of Rs 3,140 for the
whole sample,. When net returns are seen, only medium
and large farm size groups had marginal veturns with Rs
67.84 and Rs 31.52 respectively. The small farms
incurred a loss of Rs 477.61 for adopter farms. With
regard to non-adopters the net returns are highest in
medium farms with Rs !,012.16 follrwed by larqge (Rs
454.50) and small {(Rs 420.73) farms, Tt was Rs 46647
for the sample as a whnole, The input »utpunt ratios were
comparatively less on adoptar farms  as  against  pon-
adopter farms, The input »utput rvatios for adopter
farms ranged from 0.78 on small farms to 1.02 on medium
farms with an overall average »f 0.88 for the sample as
a whole. With regards tn non~adopters it ranged from
1.14 on small farms to 1.43 on medium farms with an
overall avrage of 1.17 for the whole sample. The higher
ratios in the case of non-adopters might be due to lower

cost C when compared with adop=er farma,

5.3.4.2 Sorghum (H) + Pigeonpea

This crop combination has been taken up only ~n
adopter farms. The analysis indicated that the gross
returns varied from Rs 4,372 o, large farms to Rs 4,500
on small farms, with an nverall averaige of Rs 4,386 far
the whole sample. When the net returns are observed it
revealed a direct relartionship with farm size, With

highest returns on large farms (Rs 1,011,557} fallowed by

Wl
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medium (Rs 672.84) and small (s 295.39) farms. For the
sample as a whole it was Rs 629.57. The input output
ratios were 1.30, 1.19 and 1,07 in the same order and

indicated profitability in all farm situations.

5.3.4.3 Castor (Aruna}l

The gross returns on this crop enterprise for
adopter farms was highest i.e., Rs 5,788 on medium farms
followed by Rs 4,889 on large farms and Rs 4,759 on
small farms. The same was Rs 5,113 for the whole
sample, With regard to noen-adopter farms the gross
returns was highegst on smaill farms (Ro 4,176) follnwerd
by large (Rs 3,120) and medium {Rs 2,942) farms, On an
average it was Rs 3,360 for the sample as a whole. The
net returns were comparatively nigh on adopter farms and
it ranged from Rs 1,004.39 on small farms tn Rs 2,264.84
on medium farms as against vaviation nf Rs 270,16 on
medium farms to Rs 1,001,717 o asmall farmg. Thr input
output ratioc was highest on medium farms {(1.64) of
adopters, while it was higheast {1.%1) «n =wall farmes in
non-adopters. For the overall sitvation of adopters the
input output vratioc was 1.43 as agaitnst 1.}V7 of non-
adopters, The analysis clearly indicaked better returns
in the case of adopters by following new technology when

compared with non-adopter farm situations.
5.3.4.4 Paddy (kharif)

On paddy crop the jgross returns varied from Rs

7,814 on medium farms to Rz 8,968 ~n laran  farms  an

189



adopter farms as against variation of Rs 5,642 on large

farms to Rs 6,660 on small farms of non-adopters. O an
average the gross returns were Rs 8,412 and Rs 6,090 on
adopter and non-adopter farms, respectively. The net
returns showed direct relatienship with farm 3ize in
adopter farms, with highest returns of Rs 1,997.52 on
large farms, The same was Rz 1,088.39 and RBRs 1,694,139
for small and large farms respectively on adopter farms.
In the case of non-adopters the net raturns had indi-
cated a marginal net profit of Rs 22.73 while medium and
large farms incurred a net loss ol ki« 195.84  and  Rs
322.50, respectively. ©n an average the net loss was Rs
196.53 for the sample as a whnle for non-arlopters, The
input output ratios for adopter farms ranged from J1.15
on small farms te 1.28 on large farm=s with an  overall
average of 1.22 for the whole sample. With regard to
non-adopters the ratins were 1.0, 0.91, .94 and 0.96

for small, medium, large and all farms, respectively.

The higher input output ratins on adopter farmsg
indicated adoption [ technolaogy has inereaged their
returns over the investment. It is also evident that
non-adopter farms with low rnuput ourput ratio  incarred

net losses in medium anid larus size group farms.

The foregoing discussion on =osts and reilurns
for different enterprises between adopters and non-
adopters has clearly broughtnur the impact nf technology

on adopter farms as compared 1n that  of  npnon-adoptar
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farms. - It 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 comeared to
that of non-adopter farms, In turn this has ultimately
resulted high input 2utput ratios «an adopter farms.
Thus it could be concluded that the impact of technology
on productivity, gross returns and net returns was posi-

tive and quite significant on adopter farms,

5.4 MAHALANOBIS “DZ"

It 1s likely that adoptars and non-adopters may
exhibit a differential behaivour in their inputs and
output due to the two different situations {(i.e., water-

shed and non-watershed).

To study this differential behaviour
Mahalanobis D2 was estimated for the twn sets of data

i.e., adopters and non-adoptars,

The results are presented in Table 5.18
It can be seen in respect f fach <crop that there was a
significant differnce between adopters and non-adopters
in their input and output values, The ﬂ2 was
significant at 1 per cenut level, This behaviour
indicated that a separate analysis with regard tn the
resource productivity is to be carried out for the two

situations. Hence the category-wise analysis carried

out has been discussed in the follavwing sectimns,
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5.4.1 RESOURCE PRODUCTIVITY, RESOURCE EFFICIENCY AND

RETURNS TO SCALE

An attempt is made in this sectinn to estimate
resource returns, returns to scale and resource 1se
efficiency on adopter and non-adopter farms. Functional
analysis was used to estimate the quantitative relation-
ship between the gross i1ncome and input variables. The
analysis will also help to explore the possibilities of
increasing the gross inceome by adinsting the input

levels.

Among the various available functional forms,
Cobb~Douglas Production function model was selected to
estimate the rescurce 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 hoth these catego-
cies the ‘“overall” product-oan  fun~tions arne atl &0

discussed.

The Cobb-~Douglas  Frodductiosn {functkions arn
fitted by taking all the important input wvariables viz.,
human labour, cattle labour, saed, manure, fertiliser
and plant protection chemicals as the independan!l varia-
bles and output as the dependant variable (all  measure
in monetary terms). [t is ohserverd that the land was

the basic resource upon which the inputs used depends

1t
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mostly. As a result of this, the fand had almost a
perfect linear vrelationship with the input variables.

This created the problem of multi-colliniarity.

To overcome the effect »f land which is the
cause for inter-relationship among tha 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 qroups are homoge-
neous with regard to size (i.e. Jland), 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 different size

groups.

Since land is not considered in the analysis
{(the size groups which are homogen2sus with regard to
the land heldings}) the analysis [>r “overall" qgraoup
which 1is now a hetercgenecus group and reflects the
behaviour of all size groups could ot be considerad for
interpretation for all the ~rops in respect of adopters

and non-adopters.

Despite dropping the land input to minimise the
problems of multicolliniarty, the zero order correlation
matrix with other input variables igain revealed a high
degree of interrelatiosnshipr. The bproduction functions
were seen by dropping land. ¥t was ohserved for all
crops and all size aroups that the production function

fitted with all inpuut vartables (ex-luding Farnd)

14



resulted in a high coefficient of multiple determination

i.e., R2. However, many partial regression coefficients
wevye statistically not significant and in  some cases
there was a distortion in sign of the variables also,
This behaviour clearly reflected the tll-effects of
multi-colliniarity. Hence the step down regression
procedure was applied for screening the independant
variables for theitr inclusicn in the production function
analysis,. This procedure identifies the most signifi-
cant variables that directly »r indirectly affect the
ogtput after removing the «ffocre of inter-relationship

among the independent variabhles.

The detailed discussinn . f the functional

analysis is presented below.
5.4.1.1 Sorghum (L) + Pigeonpea {adopters)

Sorghum (L) + Pigeonpea 1% an important inter-
cropping system recommended in dryland aqgricnlture, The
production elasticities and vrelated statistics are

presented in Table 5.19.

Small farms

The c¢coefficient of multiple determination RY

was 0.76. The production elasticities of the variables
namely human labour and fertilisers weve 0.84 and 06.72,
tespectively. These two coefficients ~f variables were

positively correlated with gross value of output. These

were found to be statistically sigonificant at 1 per cent
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Table 5.1  Production Elasticities and Refated Statistics: Jowar + Pigeonpea {Locall
(Yaiue in Rupees) Prriare
fdopters Non-adopters
sl. Partitulars T e et
No. Small Medium targe  Deerail Gaall Medium targe  fverall
1 No. of fares
Constant logia) 1,3228  3.M910  8.718%  2.8831 4.0295%  4.4543  4L.%605 3.1784
2 Production elasticities
Land {ha) - -
Human labour ¢.84321 - 0,56%54 0,33694 - ¢. 454014
{0.2963) (0.2668)  (0.1489) (0.09%0)
Cattie labour -0.62791 -0 50451 0.2831 -
{0.78%0) (0.2436) (0.1138)
Seed - 0, 587541 0,08428 A dl6l Q498981 0.009818 0. 458611
{¢.1867) (0.1320) 01139 (0.16B2)  (0.GHISY  [0.0970)
Kanure - 0.1948141 8054711 - -0.0174
[0,0227) (0.0138) {0.0087)
Fertiliser Q. 727148  §, 26030 0. 437488 - 0.0352 -
(¢.0602) (01277} {0,107 £0.0196)
Plant protection - 0,079854 - - -0.47554
{0.0427) (0.9244)
3R 0.7609  ©.8315  0,3708 0795 0,6624  0.5847  0.7I00  0.850%5
4 Reture to scale 0.94238  0.78278 0,09841 N Q4198 075300 O,78281  0,8491  0,9139%
S Geowetric  sean
Oulput 2160.33  J0A8.13 4B1n.97  2ASO.44 044,84 2687.11  6083.87  75035.77
Land - : : .
Human labour 92,13 151700 2534050 1a9R,40 pus. 4 TH7.84  7020.54 g .38
Cattle labour 456,67  K4A.79 456,97 487,47 19,62 231,08  835.28  255.62
Seed 73,76 1415 187,53 102,19 26,08 30.00 748,82 29.73
Nanure £.34 19.17 47,84 1,582 97.15 1.89 5.31 3.1
Ferililiser 258,56  786.5%  519.40 WL : - 754 -
Plant protection 3.94 364 14.45 8,01 - §.?

$3 Significant at 1 per cent level of probabiiity
t Significant at 3 per cent level of probabiluty



level. These two variables expiained the variation in
the gross value of output to the extent of 76 per cent.
Human labour played an important rale in rdryland agricu-
lture as several cultural operations would be required
to perform for sowing, inter-culturing and weeding etc.
Hence the impact of human labour on output was signifi-
cantly high. Further it was also found that the output
was highly vresponsive to fertiliser application 1n
jowar (L)} + pigeonpea in inter-cropping system, The
results clearly indicated tha- by increasing 1 per cent
of human labour the croas vilue mibput  would  he
increased by 0.84 per cent. S3imilariy a 1 per cent
increase in fertiliser wonld increase the grogs  Hutput
by 0.72 per cent. It was also observed that cattle
labour had negatively correlated with output and it was
also statistically significant at % per cent level,
This indicated that the cattie labour was excessively
used and hence it would be profitable to curtail the use
of cattle labour in this inter-cropping sysltem. One per
cent increase in the use of cattle labour would resultk

in a loss of output ta the extent of 0.67 per cent.

Medium farms

The included varianles vizr., seed and manure
explained 83 per cent variation in 4ross  output . The
regression coefficients of seed and manure were .58 and
0.19, respectively. Tnese two variables were positivaly

and  significantly ~orratated yith the ogtpuk at 1 par
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cent level, Manure als~ had an impact on the »utpor.

The results clearly indicated that it would be possible
to increase the gross output by 0.58 per cent and 0,13
per cent by increasing 1 per cent nof seed and | per cent

of manures resgpectively,

Large farms

37 per cent of the variation in output was
explained by plant protection variable. It was surpri-
sing that the other important variables namely human
labour, fertilisers, sced ared manuren i) not show any
impact on output in the case of large farmers, unlike in

the case of small and medium farmers,

Qverall

Though the impact t different variables on
output was different in <different size qgrups, all the
variables included in the function showed significant
impact on the gross output. The prsitive impactk which
was also statistically signil icant wais noticed in the
case of human labour, seod, manureo=e, fertilisers ancd
plant protection. However, the <cattle labour had
negative but significant impact on o>utput. 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 rent of wvariation in the

value of gross output.



\s

Hy

Returns to scatle

The sum of regression cnefficient 1.,e. (. bi)
indicated the operation of constant returns to scale in
this cropping system since the scale coefficient has not

deviated from unity significantly.

5.4.1.2 Jowar (L} + Pigeonpea (Non-adopters)

Small farms

66 per cent of the wvartation in the wvalue of
gross output was explained by two variables namely human
labour and seed. The production elasticitries of human
labour and seed were 0.33 and 0.4) respectively. The
variable of human labour was positively and signifcian-
tly correlated with output a- &% per cent level. Thisg
showed that | per cent increase in human labour would
increase the output by 0.33 per <ent., Similarly a 1 per
cent increase 1in the use of seed would increase the

output by 0.41 per cont.

Medium farms

The regression coefficients of cattle labour
and seed were 0.28 and 0.9, respectively and both were
significant. These two variables 1ngether explained 58
per cent o¢f variation in gross output. The results
suggested that the increased use of these two variables
would increase the gross output, e example a ane per

cent increase in cattle labour would increase the wvalue

1¢0



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 0.97. The variation in gross
output to the extent of 92 per cent was explatned by
three variables namely seed, ferktiliser and plant prote-
ction. The first two wvariables were positively
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 wuse of plant protection

chemicals.
Overall

85 per cent of the variation in gross output

was explained by three variables namely human labour,
geed 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 statistically



significant impact on gross output. However, 1t was
found that manure had negative and significant impact on
output. This reflects on the excessive use of this
input that is manure. There is need to curtail the use

of this input.

Returns to scale

The sum of regression coeffis~ients indicated
the operation of constant returns on Jarge farms and for
the sample as a whole and decreasing returns tn scale an

small and medium farms.

5.4.1.3 Jowar Hybrid (Adopters)

The production elasticities of the variables

included in the function are presented in Table 5.20,.

Small farms

87 per cent nf the variation in gross value of
output was explained by three variables, namely seed,
manure and plant protection, The praduction elasticity
of seed was positive anil statiastically significant, The
regression coefficient »t 0.8 indicated that a1 por
cent increase in seed would increase the gross value ot
coutput by 0.83 per cent. The coefficiaents of manure and
plant protection were not significant.

Medium farms

The coefficeint of multiple cdetermination RR

which was 0.77 indicated that the in~'nded wariables in

1
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Table $.20 Production Elasticikies and Related Statistics: Jowar{ilydrid)
(value in Rupees) Perform

51 Particulars = o —-memmcseee—o—— St ietedele ettt
No. Smatl Mediim Larcqe Overal |
1 No. of farms
Constant log(a) 4.534¢  -0.4325 14,0769 3.4206
(0.3626) {(1.2009}Y (1.6402) (0.7466)
2 Production elasticities
Larnd (ha) - - - -
Human labour - - -
Cattle labour - 0.9470%  —1.7105** 0,3893
(0,391 (3.4170)  (0.2147)
Seed O.8IIF** 0. ATHR* 1.9388%* 0,R645%*
(0.1034y {0,280y (1 ,2805) {(0.l610)
Manure 0.029¢ - - -
(G.0200)
Fertiliser - - ~,4660%* -
(0.0808)
Plant protection N.057¢ - 0.0252*  0.0284
{0.03%%) {0.0096) {0.0142)
3 R2 0.R720 0,734 0.9519 0.8768
4 Return to scale 0.9214* 1.67387%% ~-0,2155 1.0322*%
S5 Geometric means
Qutput 285313, 0 4607 .15 838,97 4409,57
Land - - = -
Human labour B85, w 1294, 44 1756.96 1186.10
Cattle labour 153 .61 463, 4% TT.8 475,16
Seed 43.17 77018 1258.74 68,29
Manure 15,06 273 .06 118,79 131.45
Fertiliser 294 R F 14614 T66H.1R A26.7)
Plant protection hLOF PR 95.45
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the Function had explained 73 per cent variation in the
gross value of output. The regresgssion coefficients of
cattle labour and seed were (.96 and 0,87 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, Simitarly 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 feur variables, namely cattle
labour, seed, fertilisers and plant protection hard
explained -~ variation in qgross value of output. The

impact of cattle labour and fertiliser was found to be
negatively significant while seed and plant protection
had positive and significant impact on grogs value  of
output. The regressicn c¢oneflficienta of =zeed and plant
protection were 1.90 and 0.02 respectively and statisti-
cally significant. The rvegression coefficeints  indi-
cates that one per ceab increase i seed  and plant
protection would increase the gross value of output hy

1.90 per cent and 0.02 per cent, respectively.

Overall farms

The regression cosfficeints of cattle labour
seed and plant protection estimated in the functinn were

0.38, 0.66, 0,02, ragpectively. Amonag thegse varjiables

1

e dG

'y



only seal  hul

output. These thraa si-ianlos

variation in gross valu2 of

Returns to scale

The sum  of reqgr2assiom
tarmers and for the whnle 3rnpls
513 constant returns to =woala,

farms increasing retiras b

operating. Diminishing returns

in case of large farms.

The Eoregoiny discussinn

hybrid seed had consistently
gross nutput irrespective
5.4.1.4 Castor (Aurna) adopters

Castor

I|J'|‘ ',I.‘,.

xplayin-d 47

influenrar

nf fFarm si20

is cultivated exclusively

i N - woa |l |}.I’) f-.‘

ey r Rt 33

gt gt

caeffictents for  small

inleecaral thay oparat ion
T kha 330 Af me diun
aomyte was Faund Loy be

t-y srale were prevailing

cleariy dadicatard that

the value i F

Group s,

under dryland

conditicons, It 1s a cash crop grown by farmers irraspe-
ctive of the size of hnl-iing, Th> reasalts of  the
production function analysis re presented  in Tabie
5.21.

Small farms

The coefficient of multipls  eterminat ion HR
was 0.68. The variation in grass valus oF osubput £ the

extent of 68 per cent was exp

laina 1 by the incloded

'\1
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Table 5.2t Production Elasticities and Related Stalictyrs: CASIGR (Avrunal
(Yaluye in Rupees] Perfare

an

fAdppters Non- adopters
Sl. Parlitulars ik il T ST MR S ma e S TS S e ST oSS Sme =
. Sgall  Nedios farge  Overall Sexll  Medion targe  Overall
1 Ho. of fares
Constant log{a) 3.8819 §.745% 7,700 1177 0.3889 0,445  -2.7858  2.744%
2 Production elasticities
Land (ha) - -
tiuman labour - *,7M2At IPLERSE S ISR N & B AL S S i) § |
i, 7987) (v THHE) (050 (4080 {0, 8447
Tattle labour GLA7RALL LS LITIME 2,737 o SDR0NS -0, 80878 -
(0,1999) {0.3540)  {0,4737) (N f305) f07RAS) (G,17N
Sepd CLOE.72 03 § IRARR:RE TS ST L TR S A PN |
{0, 1267) 0 S50y A6 04y A pi
Hanire -0.0244 Al
(0,014} 10,183}
Fertiliser 0.056344 EIR U 000 & SR VIR LR : B.0504%1
{00159} (0.0165)  {0,0837) 10.0134)
Plant protection - - -0, 0847 - -
{0.0787)
3 RY 0.56873 1.81067 08557 Q.8254 0.9733 %.9623  0.7874 0.7614
4 Return to scale 8.97511 4,793 0.9 0,950 ¢.9378%  1.10671 14830 8, 7739
3 Geometric #eans
futput 2627 .45 SRS FIRLLT O AATGLAT TIF0 838,90 MeT.15 0 A0
Land - . - -
Human labour 925,80 (%0317 G0O0LAT (410,74 46,10 121312 1630,81 1581.105
Cattle labour 270,53 645,97 9724 457 .01 727,48 370,94 37744 £75.517
Seed 40.45 81,1 150.4- a8 5,74 8.t A5.04 TN
Manure 6.9% A9 | 2.1 g, : y.h] T 6h
Fertiliser 35.85 162,11 W0, 0 100,36 3,99 1.4} 42.2% 17.03
Piant protection .74 KR KL 2.5 h.hb 7.10 4.9 Y810



variables namely cattl2 labour, seed, manure and ferti-
liser. The regressinn cnafficients of cattle labour,

gseed and fertilisers wa2re positive amd zignificant.,

The production elasticities of cattle labour,
seed and fertilisers ware of the order of 0.38, 0.47 and
D0.06 respectively. This indicates that a one per cent
increase of cattle labour would increaase the gross value
of output by 0.38 per cent when other vaviables 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 seed and fertilisers by one per

cent,

Medium farms

Human labour, <cattle labour and seed explained
61 per cent of the variatinn in arnss output. The

regression ccefficients of human labnouy, <attle labour
and seed were 0.90, ~0.91 and 0,80, respectively, Human
labour and seed had positive and signifciant impact on
gross output, while cattle labour hadd neqgative impact -mn
the output. There is need tn curtail the use of cartle

labour since it was used excessively.

Large farms

Cattle labour and seed together explained /6
per cent of variation in gross valus of  outpuk. The

analysis revealed that a one per cent increase in cattle

[ ]
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labour would increage the output by 1.92 por cent while

similar increase 1in seed would brinag -Jown the gross

value of output by 0.38 per cent.
Qverall

82 per cent of the variatiom in  output was
explained by three variables nanely cattle labour, seed
and fertilisers. All these varvriables had positive and
significant impact on qrass outpur, Hence , the se of
these inputs is to be stepped up in the production of

castor to realise better returns.
Returns to scale

In the case of large farms the returns to scale
waere found to be decreasing as the summation of the
regression coefficients g bi was 0.53 In all other
cases the constant returns to scale were found Ko be

operating.
5.4.1.% Castor {(Non-adopters)
Small farms

The regression coefficients «f human Yabour and
fertilisers had influenced the output positively, hut
the former was only statistically significant., A one per
cent increase in human labour would increase the gJross
value of output by 1.5 per cent. The included variables

had explained 97 per cent of wvariatisn in Hutput.,

—



Medium farms

96 per cent ol the variation in qross  output
was explained by only 2 variables i.e., human labour and
cattle labour. The former had positive impact with a
regression coefficient of 1.%9 which was statistically
significant at 1 per cent level, The latter, had
negative impact on output which was also statistically

significant. This warrvants the need to curtail the use

of cattle labour.
Large farms

79 per cent of the wvaryatinn in qross aatpat
was explained by only twc variables i.e., human labour
and manures. The production ~lasticities of both were
positive and significant., However, the continuation ol

human labour was much prannuncing on oubtpuf,
Overall

96 per cent of the variation in the gross value
of output was explained by 2 wvaritables namely Luman
labour and fertilisers. The produocticrn elasticibies of
both these variables were siguificant and positive. A
one per cent increase 1in human labour would increase the
value of gross output by 0.72 per cent. However, the
continuation of fertilisers to value »f output was only

marginal.

]
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Returns ta scale

1t was obgerved that constanl returns to  scale
prevailed in small, medium farmers group 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 pr-wiuction functions
for paddy on adopter and non-adopter farms  are preasen-

ted in Table K5.22.
Small farms

I't was o¢bserved that the prodaction  famct pon
fitted with all input variables revealad a high R2 value
of 0.71 {Appendix}. riis indicatred that about 71 per
cent of the variatinon in the sntpnt Haa leen explaine-d
by the input variables inecluied n the fan--binn,
However, it is seen that coeffisient aof only twn inde-
pendant variables {nut of fiue Prelepenciant varioabie?
viz., human labour and cattle labonr w-ere stabistizally
significant. This behaviour  was “ne s mglti-onllg
niarity. Subsequentiy when the step  down procedore
applied three independant variabies viw., huwman laboour,
cattle labour and fertiliser woers turaad ot sianifican
in influencing the output., There was no major deviation
in the R2 value for this relatisiship (0,.69) as comparecd

to the one which included an independent variable.

Further the merit of this relationship is  that the

]
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Table 5.22 Production Elaslicities and Related Statistics: Paddy
{valve in Rupees} Perfara

Adopters
5]. Pirtltulafs A . - .
No. Saall Redium Large Overati
§ Ho, of farss
Constant (ing a) L0983 -2.9027  L.97i6 0,408
? Production elasticities
Land {ha) -
Humzn labour 2.1279¢%  LoATA5Es 0 53073t 1.55744%
(L3671 (079530 (0. 014y {0.2941}
tattle labour -0,8053¢ : : QL 206k
f0. 3143} (0.2393}
Seed - - 064871
(0.1764}
Banure -
Fertiliser -0, 9107 - : 0.3747
{0,3474) (0. 7m7
Plant protection - - :
3 A2 0.4690% 0,671 0.7 8,7751
4 Return to scale 0.31958  §.474¢ 1.0259 t, 9261
3 Geometric Neans
Butpat A75.79 775,58 1056387  e471.35
Land - - - -
Husan 1abour 1950.95 108,42 A020,57  787%.19
Cattle Jabour 331,01 585,90 £62.13 156,44
Seed 168,24 278.87 378,40 229.57
Wanure 32.08 15,67 111.%6 47,16
Fertiliser He. 37 $22.29 fa4.47 579.917
Plant protection - - : :

11 Significant at | per cent probability

180

Hun-adopters

amall Hediva Large Overatl|

7.9109 7.0984 .37 2.0455

- - 570248
0. 1952)
O BTN - 04,7402 0.2634¢¢
10.5476) (¢.2204) (0,0925)
G 41371 1,030788 - G.bhT7441
i, 144%y  [0,3193) (0,0923)
- G.0454881 -

(9195

#8359 09702 08740 0.9447
(.39838  1.0307¢ 0.855%8  (.9612%

031,40 5898.66 10778.1%  5883.9%
LA 31300 TIeT.08 0 3653
332.47 §64.26  1311.74 922.48¢
209 335.45 444,47 2,17
195,27 199.8s 364,37 226.50

11,43 46.94 175.49 .5
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coefficients of all the three independent variables werve
statistically significant, hence thease ohefficients are
considered for interpretation. Fhe roasualts of the
production function analysis with ail important input
variables and output {irrespective of significance ot
bis and zero order correlation matrix are presented in

Appendix Tables I1IITI, 1V, V and VI,

Small farms

The regression coefficients in the function are
nothing but production elasticities. The conefficiaent of
human labour was positive and statistically significant
at 5 peyr cent level in thz estimated equation, The
regression coefficient of numan labour was 2.12. The
coefficient of cattle labour and fertilisers were neqga-
tively significant. The regression coefficients of
cattle labour and fertiliser waere -0.40 and -0.81 respe-
ctively. The negative ccefficiants of cattle tabour and
fertiliser shaowed that these Inputs  were  excessively
used and thereby indicating the ineffiTiency in resource
use or resource combination. tt 1= sugqgested that the
use of these resources sould b curtailed, This implied
that gross income wonld fall by 0,8 per cent  if  the
expenditure on cattle labour increasad by 1 per cent.
The same was the case with regard t» fertiliser, The
results also indicated that it wouidl 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 functional analysis obtained
with all input variables revealed rthat about 70 per cnet
of the wvariation in ~utput has been axplained by the
five input variables inclided in the functinn. However,
none of the coefficients ¢f these wvariable were statis-
tically signifciant, which is a consequence of multi-
colliniarity. In contrast, the results obtatned by
applying the stepdown reuression procedure identified
human labour as the only i1ndependesnt  variable which

significantly affects the oubtput,

The regression coefficient »f human labour was
1.47. This variable explained 67.5% per cent ol  varia-
tion in gross value of outpur. Il was significant to
note that the elasticity of output with respect to human
labour turned out to be not only positive but also

fairly high,

Large farms

The coefficient H»f multiple determmination for
the relationship obtained after applying step  down
procedure was 0.96, danot vy that the independent
variables have explained abo>at 96 per cent of the
variation in the gross value »f outpnt. rhe ~nanffi-
cients of expenditure on human labour and seed were

highly significant at 1 per c2nt ant 5 per cent level,

respectivaly. The elasticity ~f prodnction indicated
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one per cent increase in human labour would 1ncrease

gross income by 0.53 per cent, Similarly, one per cent
increase in seed would increase the gross income by (.48
per cent. It is therefore suggested that it would be
profitable to increase the use of thes» two resources,
namely, human labour and seed in the proluction of

paddy.

Overall

The included variahies explatned the variatinn
in the gross wvalue of input to the extont »f 77 por
cent, The regression coefficients »f human labour, was
statistically significant and positive, A e per cent
increase in human labour would result in an increase of
1.56 per cent of greoss income, Human labonr was found
to be dominantly influencing the output in all size
groups and also for the sample as a whnle. iHowever, the
coefficients of cattle labour and manure were negative

but not significant.

Returns Lo scale

The sum of regressicon coefficieants in the Cobb-
Douglas function indicates the returaas tv zcale, The
sum of rcegression coefficients 15 bheen taastad  againsgt
unity. Tt is seen that while diminishing scale returns
are operating on small farms, oconstant returns to scale
is prevailing on medium and large farms and on the

sample as a whole.



5.4.1.7 Paddy (Non-adopters}

Small farms

The step-wise regression procedure applied for
fitting Cobb-Douglas produztion function revealed that
the output was influencad nainly by —attle labour and
seed. The partial regression coeffivient for both these
variables were highly significant, I'hege coefficients
which also representel the elasticities of these

variables indicated that a one per cent increase in the

cattle labour wouldd vresult in increasing Lhe
outkput ko the extenk ot 0.48 per cent when other
variable viz., seed wasg kept constant.  Similarly a2 me

per c¢ent increase in the seed wonld result inoan

increase o2f 0.41 per cent n the grass valne of output.

The catkle labour and seed which <¢onstituted
independent variable for the ©obiz-bDouglas  function
explained the variation in the qross value of sHubput o

the extent of 83.5 per cent.
Medium farms

Like small farmers, the output of medium
farmers has also been influenced by aoed,  as ident ifiaed
from the step-wise regression procedure. Hence  the
Cobb-Douglas production function was fitted with oniy
independent variable namely the 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 the output to

tha axtand of 97 par cont
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 wvariablens explained thea
variation in the output to the extant oF 37 per  ront,
The partial regression -oefficients which are also  the
elasticities of inputs indicated that the ralative share
of human labour was maximum (0,57) as compared to ferri-
Yiser (0.04), in increasing the oaurput, It would he
therefore profitable to increase the use ot human tabour

and fertiliser in paddy production.

Overall

It is observed that the variables which
influenced the output varied in different groups. Among
small and medium farms seed along with »ther variables
were observed to be influencing the »Hutput, whereas it

was not the case in large farms.

At the overall level, the viritables i1dent it jerl
as influencing the output were cattle labour and seed

However, fertiliser was nriot rdent if ied as the output
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influencing variable in snall, madiom [arm groups. [

other words the analysis »f this group  identified a
different set of variables other than thnse for the
three gorups. Further within each group alsn there was
no uniformity among the independent variables which were
influencing the output. Hence Aua tn this Adifterential
behaviour of the sub-groups, the results of the overall
group cannot be considered for -rawing meaningful infe-~

rences.

Returng to scale

Constant returns to scale was (aoundl to  oparate

on all farm size groups on paddy farms 1n non-adopters.

5.4.2 RESQURCE USE EFFICLENCY

The efficliency of the resourcas used in  the
production of crops is estimate:l by camparing the
marginal value product of inputs with the factsar oppor-
tunity costs. MVP's per rupes of exponditure Incuresd
on human labour, cattle lahnur, asead, manure, leartiliaer

and the MVP aof land ar~ ~aomputced anmd comparad with the

opportunity costs.

The opportunity <oszts tor all the variables are
considered to be one rupee excaept that f land, where
the actual acquisition cost is lLaken =ince ik s

expressed in physical units.
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The estimatad MVP's H{ bl the inpts for  all
the selected crops were tected using "t' test, to findd
out whether MVP and acrquisition cost are significantly

differing.

5.4.2.} Sorghum (L) + Pigeonpea

The particulars of MVP's, opportunity costs and

their retios are presented in Table 5.23.

Small Farms

The ratios of MVP to 2pportnntty cogt for haman

labour, cattle labour and fertilisers s2ra .22, ~2.97
and 6,07 1n the case of small farme  ander  adopler's
category. MVP to cpportunity st evabia was more Lhan

one in case of human labour amnd fertiliser indicat ing
the need te increase the expanditure osn  these inpurs,
whereas MVP to opportunity cos: ratin to cattle labour
was lowest and negative sugigesting to reduce the exspen-

diture on the input to abttain better results,

The ratios of MVP to opportunity cost were 0.9%
and 33,30 for human labcur and seed respactiviey onder
non-adopter category. This indicats4 that the expendi-
ture on human labour shauld be redoced as the ratio was
less than one. It was indicated that the need o
increase the expenditure substantially nn seed as the

ratio was much greater than one.
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Table 5.23 Karginal value Products, Opportunity Costs and Ratios of MVP to OF
Sorghua (L) + Pigeonpea Aupees ferfara

Adopters Kon-adopters
s1. Particulars BT T R R
No. Seall  AMediue Large  Qverall Small Kedium Large  fverall
{. Marginal Value Products
Land - - - - - - - -
Human labour 1.22 - - 8.9 0,95 - - 1.47
fattle labour -1.97 - - -7.98 - 350 - -
Seed - 15,77 - T.%93 35,30 44,47 Th.44 39.49
fanure - 15.13 - 13,93 - - - -1.09
fertiliser 5.07 2,79 - 4,04 - - 28.4¢0 -
flant protection - - i7.82 - - - -108.33 -
2. Qppertunity Cosis
Lang 606.90 930,724 137777 003,98 502.%7 TI8.74 (B47.58  1839.59
Human labour 1.9¢ .00 L8 [.a9 .00 £.00 [.00 [.00
Cattie labour 1.00 1.00 | .0 1.0 §.00 1.00 1,00 .00
Seed 1.00 1.00 1.0y £.00 1.00 1.0 1,00 .00
Nanure 1.00 1.00 1.00 1.00 £, 00 .00 b, 00 1.90
Fertiliser 1.00 1.00 1.00 [.00 {00 [.00 .00 {.00
Piant protection 1.00 1.00 1,00 1.0 t.00 t.00 [.00 £.00
3. WWP to OC ratio
Land - - - - : - - .
Human labour 1.22 - - .9 ¢.95 - - 1.42
Cattie labour -2.97 - - -2.94 - 3.30 . -
Seed - 15.77 - 7.93 33,30 44.69 76.44 39.49
Manure - £5.1% - 13,93 - - - -2.0%
Fertifiser 8.07 7.78 5.04 - .40 -

Plmt protection - : 57.83% : -104.33




Medium Farms

In the case »f mediun farms the ratios of MVP
to opportunity cost are [5.77, In. 13 and 2074 for saed,
manure and fertilisers, vrespactively urder adopters,
The analysis suggested the need tn increase the expendi-
ture on these three inputs as they were more than one,
especially 1in the case ~f —aktrle tabour and manurae to

obtain optimum level of benefir:a.

The ratios of MVP ta apportnnity ocost are 3,130,

44.69 for cattle labour and secd vesper~tivicey under ann-

adopters. The analysis suggested the need to increase
the expenditure on thesa inputa  to  atiain betrer
results.

Large Farms

The ratio of MVP to ospportunity cost was 32.83
for plant protection under adopters which suggested the

need to increase the expenditnre on plant protection,

Similarly the nalysix indicared The necnasily
of increasing expenditure »on s2ed and fertiliser undaer
non-adopters as the ratins of MVP t  opportunity  cogt
are 76.44 and 28,40, But  the ratin of MVE to
opportunity cost for plant protection was -108.33 whi~h
indicated the excessive usaye of plant protection
chemicals and need to raduce the expanditure on this

item,
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Overall

The expenditure on  human tabowr and  cattle
labour has to be reduced in case of adopters as the
ratios of MVP to opportunikty cost ara 0.3%6 and ~-2,94 for
human labour and cattle labour respectively whereas
these ratios were 7.93, 13.53 and 4.04 for seed, manur=
and fertilisers respettively, «hich 1ndicated the needld
to increase the expenditure o1 these items to abktain

efficient resource-use.

The ratios oaf MVUP 3 apposrianity aost WO
.42, 39,49 and ~-2.03 for human labour, seoed and manure
respectively. The axpendicure  an the  first two
variables need to bes increased, while for the 1IrAd
variable the expenditures has t» be cut down to obtain

higher returnsjn nem adeplon foams

The overall picture shows that In the case of
adopters the human labour input was ax-a3zively used an-l
for non-watershed, manure andl plant praotection  weps
excessively wused and for remaining variables they have
to spend more to obtain =2fficiant roaoarco-use by bath

adopters and non-adopters,

5.4.2.2 Sorghum (hybrid) + Pigeonpea

The particulars »f Myb's, apportunity costs and

their ratins are presanted in Table 5,624,
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Table 5.24 Marginal value Praducts, Opportunity Costs and Ratio's of MVP
to OC : Sorghum (Hybrid} 4 Pigzonpea (Value in Rupees) Perfarm

1. Marginal Value Products

Land .. - - -
Human Iabour - - = -
Cattle labour = 3,49 ~19.12 3.15
Seed 5h,18 4N, NG9 131,77 47,1
Manure 1.14 - -~ -
Fertiliser - - -5.28 -
Plant protection 27,03 - 2.729 9.6l
2. Oppertunity Costs
{and 210.00 1214.00 2361.00 470,00
Human labour 1.00 1.00 1.00 1.00
Cattle labour 1.00 .00 1.08 1.00
Seed 1.00 1.00 1.00 1.00
Manure 1.00 1.00 1.00 1.00
Fertiliser 1.00 1,00 1.00 1.00
Plant protection 1.00 1.00 1.00 1.00
3. MVP to OC ratio
Land - - - -
Human labour - - - -
Cattle labour - 4,4¢ -19.12 1.15
Seed L5.18 A0r.09 133.77 42.9]
Manure 1.14 - - -
Fertiliser - - —-5,728 -
Plant protection 27.03 - 2.79 1.61



Small Farms

The ratios of MVP to DC for =eed, manure and
plant protection wer2 55.19, |.14 anl 27,03 respectively
in the case of amall farms under adopter category of
farms. MVP to OC ratios were more than one for these
three inputs indicating the need Lo increase the

expenditure on these inputs.

Medium Farms

In the cage »f medium farms rhe ratio of MVEP tn
QOC for cattle labour and seed wers 9,49 and 40.09
respectively undar adopted cateqgory., There is a need tn

increase the expenditure on these items,

Large Farms

MVP to OC ratios were =-19.12, 133,77, -%.28 and
2.29 for cattle labnur, sees, fertiliser and plant
protection resgpectivaly in caze ~f larse farms under

adopter category.

The ratios were nagative in the ~asgse of cattblne
labour and fervtiliser suggesting the nond to reduce e
expenditure on thes® inputs., Whereis wilth regagds 1o
seed and plant protection inputs the o2xpenditure has o

be increased,

Overall

The expenditure oHn catkle  tabour, seed and

plant protection are tn bhe increas-ed in the rasp  ~f

]

G

L L



overall farms under adopted caregory as the  ratios  of

MVP to OC were 3.15, 42.90 and 9.6) respectively.,
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 utilisation »f cattle labour, seed and
fertilisers are to be increased sufficiontly a3 the
ratio of MVP to opportunity cost were mnre than one. The
expenditure on manures has tn be curtailed siqgnificantly

to attain optimum level under aciopters.

The ratios of MYP to oppoartunibty  cost were
4.01, =5.05, 7.46 and -16.07 for human labour, cattle
labour, fertilisers and plant protection, vespectively,
The expenditure on human labHour anid fertiliser are 95 bhe
increased whereas it has tn be curlLailed in the casa of
cattle labour and plant protection for hetter resource

use etfficiency on non-adapter farms,
Medium Farms

The ratios of MVP to oapportunity ocogst  wore
3.74, =-10.42 and 61.93 for inputs w1 human  labour,

cattle labour and seed, respectively which tndicates the

195
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need to increase the gtilisation of haman labour and

especially seed to a lacrger extent and Lo curtail the

expenditure on cattle labour on adopter tarms.

In case of non-adoptets, the humnan labour input
has to be increased and cattle labnur hasg tn be
decreased as the ratios of MVE to opportunity cost were

3.73 and -3.55, rvespectively.

LLarge Farms

The input on seed has been excessively used in
this group (MVP to oppoctunity cost ratiao =-91.,4%9)
whereas cattle labour i1s insufficiently used (MVP to
opportunity cost ratio is 19.56). So the expenditure on
seed has to be curtailed and cattle labour has to  be

increased to attain better ratios on riopter farms.

Overal Farms

The utilisarion »f cattle labour, seed and

'

fertilisers are not at optimum level as the ratic o f
MVP to opportunity cosbk are groatar than one ra.l1:z,
34.97, 2.35% for cattle laboury, send and ftertbilisnrs,
respectively). S0, the expenditure on these ibtams has

to be increased to attain better resource-use efficiency

on adopter farms

In the case of non-adopters, the axpenditure on

human labour and fertiliser has to be increased as the



r-"k‘

ratio of MVP tn oppoctunily ~ast ware 1,64 and 11,93 [for

human labour and fertilisers raespectively tno attain the

optimum level.

The overall picture shows that ss2] was  inade-
quatley wused except in case of large farms under
adopters and cattle labour wis excessively used underx
non-adopters. So expenditurz on seed has to be in-
creased and on cattle labour has to be curtailed under
adopters and non-adopters, regpeckively to  attarn an

optimum level.

5.4.2.4 Paddy (kharif)

The marginal value products, opportunity costs
and ratios of MVPs to 0OC for Paddy crop is presented in

Table 5.26.

Small Farms

The utilisation «f human labour,caittle labeynr

2
and fertilisers wern ot at sprhimin iwrcanse the ratios
of MVP to opportunity cost were not =2qual to one in the
case of adopters, Cattle labour ani  fertiliser were
used excessively and as such the use [ these inputs are

Lo be curtailed to get more retrurns, The tnaman Taboar

use 1is to be increased,

With regards to non-adopters the ratios of Myp

*r

to opportunity cost ware 3,67 and 7.08 in case of catile
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lapour and seeqQ [OEF non-adopters 3sugqaesting the noasd b

increase the use of the=s? tso inpnrs.

Medium Farms

The utilisation »f  human  labour was rnoak
adequate as the ratio of MVP tH »pportunity c<osb was
3.678 which is more than ane, 3o, tha axpenditure on
the input has to be incrzased sufficiently > oblain

more returns on adopter farms.

The ratio of MVE to oppoartunity cost for seed
was 18.124 which indicated a1 nend o inreaas the axpon-
diture on this input for better rosanree ase ot non-

adopter farms.,

Large farms

The expenditure need £ he increased on  human
labour and seed as the ratios of MVP to opportunity cost
were more than one {(1.42 anl 15.69 Eor hanan labour  and
seed respectively). Urilizatinn of more human  labour
and seed would result in hertra2r returns on adoptoay

farms,

The expenditure on humain labonr has ) be ocar-
tailed a little as the ratin »f ™MVP to apportuniby st
was less than one {(0.89%) whareas thes: mitinsg weape |.7]12
and 2.80 for cattle labour and fertilizers respectively
which suggested the nead to 1ncr2ise tha expanditure  on
these inputs ro aobtain better relburne  2n  non-adonlker

farms.
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Gvorall Parms

The analysis suggested tn increase the utilisa-
tion of human labour as the MVP to opportunity cost
ratio was 3.77. The utilisation of cattle labour and
fertiliser were to be currailed since the ratios of MVP

ko opportunity cast were -4.35, -3.62, respectively.

The rakios of MVP t= oppoartunibty cost  were
2.03, 11.48 and 1.63 for cattle labour, seed and ferti-
lisers respectively on nem-adopter faras, he analysias
indicated the need 1o iarexan syepanliture on theyae

inputs so as to get the batrer resnlr g,

The overall pictare indiczarsd that the aipendi-
ture on cattle labour and {ertilisars has ko be  cur-
tailed under adopter farms wheareas th: axpanliture ig bt
be increased sufficiently on cattle  lahour, secdl  and
fertiliser in the case of non-adopters o anre  1owiar:ds

the optimum leval.

5.5 ADOPTION OF TECHNOLOGIES

The important »bjective of the Operational
Research Project of the Maheshwaram Wirershed has bean
to demonstrate relevant kechnologies and their efficacy
to the farmers. It is because = extension and training
activities and the inputs support provided by the
project staff, the spread and adoption of technoloygy by

the selected farmers has heen  juite gsigntficank and
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satisfactory. However, it was nori-ed that Lhe exhent

of adoption or spread of technology has boan scanty in
the non-watershed ar~1 and this inili~vtnss thal khere i3
no horizontal diffusion of Fechned gy, Tn 1 pibot
survey which was undertaken prior ta umplementation of
watershed programme that a great majority »f the Farmers
were unaware about tha n=2w ta-hnologias, By an:l largs,
they did not use any High Yielding Varietias »r improved
varieties in case of Adryland —vaps. As much implemenka-
tion of watershed mainagemant programme, it ig bhelimvar
that it has brought awaraness aboutb new dryland  farming
technologies. Howevar, 1t rs oyt known whekhar thege
technologies arve adopted by ftarmers and the axtoant vl
spread of the same itrtempt hss Doon mads ko stily  kho
adoption of technologies by the sele~red Farmers in ths

adopters as well as non-adopters Catejiries.,

Adoption of technology - crop-wise

The results are pregantsl ~rop-ai3e and Lachno-
logy or practice-wise, The tochnoalogiaes e classilia ]
into twe groups wvizw., torcthnratagi vvr hayving Foeprn
impact, such as soil cwmgervatbinng, Wit or  larvast jng,
horticulture developmont b, i toerhines bovegie
providing short run mpa=t,  =ucoh oas iapraved wvarioer g,
fertiliser applicatinn, plant prata~rion measuras 3]
recommended cultural praztice: aach a1 iavasr culbivat)on

and weeding.
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The particulars ¢n the adoprtiosn »f technolngy
by the selected farmars by thoe adaptr gronps are givan
in Table 5.27. ITr is abserved that thoagh o 14 |
importance 1is given tn soil consarvation bunding  was
done by only few farmers. The adoplrion of bamding  was
practiced by 7, 25.8 and 31.8 pa2r caenk »f the facmers in
the small, medium and  large qroups  raspectively.
However, the adoptin of khus prass plantation 2as very
common among the adopters particuolarly large Ffarmars,
About 80.9 per c¢ent »f tha farners in the large Farners
group adopted this practice. For the sample as a whnln
63 per cent of farmevs reportel this practice.  The same
was 52 per cent on small farms and &4.5 per cent on
medium €arms. Adoption of this prasti-» soems ta be oo
to the good extension work undectaksn hy project =staff
in convincing the farmars aboat the officacy of the khns
grass plantation as a soil consarvatrion measure, This

practice is th2 cheapess 111 Fha qaickast,

In dryland aqriculture, watey plays a crucial
role. Theraefore whal>vir Jonanrnn of rain waler racaiverd
it has to be harvested ftully and proparly. The importan!
water harvesiting  Steustuaras are chsck o lams, Y Wt
observed thabk only 3 n2r- ant sf the snall, 22 per cent
of the wmediwm and 22,7 par cnet of the  larqge  facmerw

adopted this prackic:,

The in  sitn harvazaling taechniques  1.e,, the

deep ploughing was adopteld by 30 par cent the =zmall

farmers, B0.6 perv caaf o of ihns onedjam Farasrs and g, R
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Table 5.27 Adoption of technology for

long run impact of adopters

Small
Name of teclnology  —  —=-=--—sww--.
N> P.C
1. Soil conservation 67
a} Khus gross plantation 35 82,2
b) Bunding 5 7.5

2. Water harvesting
structures 2 2.0

3. Insitu water harve-
sting Technology

a) Deep ploughing 20 29,8

b} Sowing across the A0 B9.5
slope

4. Horticulture 2 1.0

5. Agroforestry - --

(including pastures)

Meed [1in
No. P.C
31
20 hd.5

B 25.8

7 22.0
25 an, A
27 87.0

4 2.9

18

22

arge wverall
P.C No. o PLC
120

30,90 75 62.5
31.8 20 16.6
22.7 14 11.6
A1.A8 &3 K25
130.0 109 90.8
1.4 13 10.83
18.1 4 33.00
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per cent of large farmers,

For the samples ag a  whnleae,

53.0 per cent farmers adopted this practicoa, he  low

adoption of this practice on small group was due to the

inadequacy of bullock power.

Anothar jimprovel practize 13 s9wWwing across the

slope. This has become very

size group. The adoption

87.0 to 100.0 per cent 1n betwssen Farm size groups, Th

dryltand scientists Tail

practice and due > good

g1 gt

common  Lrragpective of Tara

W this prackicz vari2l fromnm

L

cnphasis on Pivi

s

extancion effnrts, thi

1

practice has become vary pohpular among the farmer s,

Dryland
rainfed dryland agriculture.
ture is a priorikty item
programme, very few farmers
sample} has takean ap the
crops.

Agro-—forestry is

gaining inmportance currently,

horbicalturs 13 gyining momenlbam  wilh

horticul

1

I'hough dryland

o owatrorghed managemant

¥

(11.0 per cent of the whol=:

planting o0 okt altar el

anokher practice  which 1

o)

Howevar in the study area

not. much piublicity bt beoo pivon o 1lhiis, Amori t e

adopter farmevrs, only in large si1ze qgroup, EFhat bEoo paat

fow farmers

farmers adopted this practice

the bunds and borders, n

are also raised the pastures,

rasorte | -y t,

R T L S TR B T O nly Ioarer
. Fhioy raised plants along

9 tbl makeihes Fhagae firnaes



The data presented in Table 5.28 indicated that

with regards to non adopters it was found that none of
the technologies such as conservation, water harvesting
structures and in situ water harvesting techniques were
adopted. However four farmers took up the <cultivation
of horticultural crops around their wells, where some

irrigation water is available.

Technology adoption-crop-wise

The details of the technologies pertaining to
crop cultivation as adapted by the selected farmers of
the adoption group are provided n the Table 5,29, Thie

details are given crop-wise and praciice-wise,

Serghum (L)} + Pigeonpea

Fifty two farmers in the adopler group have
taken up sorghum (L) + pigeonpea crop combination. It 1s
quite interesting to note that none of these farmers
resorted to hybrid or improved varieties of sorgbum.
However all the farmers have gone for improved varietics

of pigeonpea.

It was a hercualian task for the extension staff
to convince the farmers abont the cuperiarity  of  the
hybrid wvarieties of sorghum, I'he farmers were of  the
strong opinion that the raste and keeping cquality of
hybrid sorghum were far from satisfa-tory. Further lhey
added that in bybrid sorghum the production of fodder

was less when compar-d with that -} tacal  variat pos,
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Table 5.29 S%Bim of Technology by the selected farmers of the adopters

Name of the crop

1.
a)

b}

c)

d)
2.

a)

SorghuneéL) + Redgram
Improved.

Varieties of sorghum +

Pigeonpea
Fertiliser

Plant protection
chemicals

Recommended weeding
Sorghum (H) + Redgram

Improved varieties of
of sorghum

Improved varieties of
of P.Pea

Fortiliser

Plant protection
chemicals

Improved weeding
Castor
Improved varieties

Fertiliser

Plant protection measures

Improved Weeding
paddy

Improved varieties
Fertiliser

Plant protection
measures

land woeding

2 times

10
10
17

17
17

17

100.0
100.0
?-7.:)
6.5
100.0

100.0
100.0

100, 0

12,8
478

100.0
1010
65,5

41,2

1men.n

Losn (3}

large
Noye PO
11 -
Nil -
11 100.0
11 100.0
7 63.6
6 54.5
10 100.0
10 100.0
10 100.0
N 100.0
3 20

£ 60
21

21 100.0
21 100.0
17 80.9
il 52.3
15

15 100.0
1% 100.10
15 100.0
1! 73

4 6.6

verall
tNo. P.C
52 -
Nil -
52 100.0
%2 10¢.0
23 4.7
76 50.0
41 100.0
41 100.0
41 100.0
41 100.0
24 58.5
21 51.2
92
97 100,90
32  100.9
56 60.8
37 40.2
52
52 i00.0
a7 109 .0
A7 0,3
A5 16,5
4 7.6



They alsa opined that the quality of fodder 1s much
inferior in hybrid sorghum as compared to that of local

varieties.

All the &2 farmers sed (rrtilisers on this
cropping system, but with vespect te plant protectian
only 40 per cent of small farmers, 38 per cent of medium
farmers and 64 per cent nf large farmers adopted this
measure., Similarly the recommended intercultural and
weeding practices were not found with all the adopters
who practiced this cropping systom, 40 perv cent of
small farmers, 63 per cent of medium farmors and 55 per

cent of large farmers adapted tihvia pracrice,

Sorghum (H) + Pigeonpea

On account of persistant efforts nf the preoject
staff extension training and demonstration, it oconld be
possible to convince atleast scme of the farmers to taks
up hybrid/improved sorghum varieties with i1mprove-]
pigeonpea, 41 out of 120 farmers had kried this combj-

nation. All the farmers who ad pted this cropping systen

not only used the hybrid wvarieticrs  of  asorglham and
improved wvavieties -t prageaonper, bl also resortal  to
fertiliser application, Howawst, the game was hot Lruae
with plant protecticn measur>s. in the sample as o

whole, (24 out of 41 farmors! about 58 per cenl ol the

farmers adopted this practice, Awmong the farwm  size



groups, b ovarial €ron 43 pee ceat b adiban Farm oy 90
per cent in large E€arms. Among the aswall farmers 53 pe

~ant adopted plant protection measureas,

With respect Lo inorova]l worling abhoak 51 par
cank of the farmags alopiedl Ehis oeacidrs T Bhe saapln
as a whole. It ranged frar 43 per <ont »n madinm farms

ke 60 per cent on large farms.

Castor {Aurnnal

Since  castor U3 o4 i croany b it ranted bhae
better attention of tho {erner G2 b ot 120 Farmerr s
have raised castar [Aruanad . Arany varisty 03 an inprovesd
one which has Hecans ooy oarab o a2 Tacas Vi
the area. Tt was obsaerved Fhai alnar bl fha Dyrneres,

who ralised castor adopted bwo ampactant componenks

wt
-

the technolygyy wviz.o, 113y Foe | JArial o Ay
fertilisers applicabins, Horweor o, axdg 570 e porr el

of the farmers have taken up plant o b2~ niom morasars g,
This practice indicat-1 a dire -t ol yi osaahiip witihe Farm
siza and ik variad fran 183 £y 30 pe gt o Phoagh o Bl
smalbl farm2rs wea fably soneiass ] abvsat Thae afficioncy
of the plant protection measur::s in ~astar,  prohibitive
cost «af plank pead s oy i gt s vl dirsa i
going For this prachicy wity i gt o Paweas 20wy

observed that Fite an -0l Faenaeos s ] Fiya necihiini—al

mathods of physically Jdastroaying the rard hatry  catsrpi-
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ller and also use bonfire with cycle and other rubber
tubes etc. It was reported that this mathod is  also

very effective in controlling the pest.

With respect to weeding operations, few farmers
resorted to improved weeding with small improverl
implements. This varied from 29 per cent of farmers in
small farms to 52 per cent of farmers in large Jroup
with an overall average of 40 per cent of the farmers

for the whole sample {who have grown castor).

Paddy (kharif}

The cultivators are raising paddy with
irrigation water from the water tanks. Despite the
strong persuation to switch over from paddy to irrigated
dry crops, not much progress could be achieved. All the
farmers, who had access to the water preferred to raise
paddy despite knowing that it c¢onsumes more water than
irrigated dry crops. The farmers alsn feel that paddy 1s
the most stable crop and ais~ required foar  family

consumption they give preference to this crop.

All the farwmers who vaiand poalily e impr oyesd
varieties particutlarily Tella Ham=a. All farmers applied
adequate doses of fertiliser. It was also found  rhat

about 90 per cent ~»f the farmers have unsed plant
protection chemicals t~ control pestz and diseases for
the whole sample. While all farmers in the large group

resorted to plant protection moaaoran, *7 and Q6 par

0o

&

0



cent of the farmers respectively in small)l and medium six

groups resorted to these measures.

The foregoing discussion amply proved that the
adoption of improved technologies is more in case of
paddy on irrigated crop than the dryland crops. Among
the dryland crops castor recz2ives the priority of the
farmers as it is a cash crop. A great majority of the
selected farmers have adopted the important technolo-
glies. In case of sorghum (HYV) + Plgeonpea also, the
adoption was much better when comparvers to  the sorghum

local and pigeonpea.

NON-ADOPTERS

Adoption of technologies by the setected
farmers of the non-adopted group are presented in

Table 5.30.

SORGHUM (L) + PIGEONPEA

It was found that none of the farmers 1n Lhe
non-watershed area usad  soragbam {1 I pigonnpra i1
intercropping. They wused only lImnecal wvarieties  of
sorghum with pigeonpes. Fven pigeonpea is Nt
completely improved, Many farmers us«ed local varieties
of pigeonpea. This c¢learly shows that  there is  no

horizontal diffusion of techralogy ~r the flow of

technology from watershed to non-watershed areas. At



Table 5.30 Adoption of technology by the selected farimers of the

non-adopters groups

Small
S.HNo: Technologies e
No. PLC.
1) Sorghum{L)+pigeonpea 49
a) Improved varieties -— =
of sorghum
Improved varieties 10 20.
of redgram
b) Fertiliser 15 31
¢) Plant protection -
chemicals
d} Recommended weeding -
2) Castor G 100
a}) Tmproved varieties 9 100
b) Fertiliser 2022
¢) Plant protection -
measures
d} Recommerxled weeding - -
3 Paddy 29
a} Improved varieties 29 1900
b) Fertiliser 1 34
c) Plant protection - e
measures
d) Recomnended weeding
2 times 29 100

N,

by,

foarep:

P.C.

Meelum
P.C.
37
1335
0 A4
13 100
131 100
4 3]
i 7R
34
34 100
25 74
I 29

14

1R

18

[R2

A

Hé

1030

101)

1R

26

100

100

.33

twveral l
No. B.C.
100
23 23
47 47
2 7
30 100
0100
Q@ N
? 7
310
81
81 100
53 65
25 131

Do



attempt is made to estimate the extent of adoption of

technologies by farmers in watershed area in  comparison

with Earmers in non-watershed arma.

Regarding the fertiliser use, it was observed
that all the adopters used chemi~al fertilisers in this
cropping. However in the cas2 of non-adopters it is

clear that only 47 per cent of the farmers had gone for
ik, Thus, it is clear that technology adoption in this
case was better in adopters. Further it 15  obhserved
that relatively a larye proportion nf large farmers
among non~adopters adopted improved proacticena sacely an
use of improved seed, application of c¢hemical fertili-
sers and use of plant protection chemicals, This might
be due to their accessability fto the knowledge of
improved technologies and the needed resources to adopt
the same, It is also interesting to nnte that none of

the non-adopters resorted to weeding operatinns.

CASTOR (Aruna)

Though the use of impraved variel ics was lran
per cent of the farmets amnong non-adoptora, f he uze o
fertilisers and plant protectiosn chemicals  was  not

popular among many farmers.

For the sample as a whole 30 and 7 per cant of
the farmers respectively rvesorted to fertilizer applica-

tion and use of plant protection measures., [t was found



that none of the small and medium farmers adopted plant

protection. Weeding was not a common practice amondg the

farmers,

Paddy

All the farmers have used t he improved
varieties in case of paddy. However, 65 per cent of

tarmers only applied the fertilizers in the whole
sample. It was found that the fertiliser number of
farmers using has increased with increase in size nf
holding. The analysis revealed that 34 per cent of
small farmers, 74 per cent of medium farmeras and 100 par
cent of large farmers applied fertilisers. The adoption
of plant protection was much less with just 31 per cent
of the farmers in the whnle sample adopt the practice.
It was found that none of the small farmer adopted thiszs

practice.

5.6 INCOME PATTERN

The details on income from different sources in
different categories of househnlds are presented in
Table 5.3!. For the sample as a whole rhe averaqge tntal
income of the adopters was Rs 18,71% as  against R3
16,536 per household i1n case rase of non-adopters.
Thus, an amount of about Rs 2,200 wa=s additional income
obtained in case of adopters,. Thie might be due to
increased crop production due to  adoption of mndern

agricultural technolnay. The variation tn the percan-

)
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tages of income to the total from Aifferent sonrces

between the adopters and non-adopters was margtinal,
Agriculture was the main source of income as 60 and 6]
per cent of the total income was obtained by adnpters
and non-adopters, respectively. The next important
source of income was the wages obtained by hiring out of
labour. For the sample as a whole 20 and 21 per cent of
the income was obtained from this source by adepters and
non-adopters respectively, NDarry occupted the next
important scurce which provided 11 and 12 per cent of

total income to adopters and non-adopters, respectively,

The analysis clearly indirated the existance of
wide variations existed neot oanly in the amount of income
obtained per household but also in the composition of
income from different sources among the small, medium
and large farmers. While the small farmers obtained 42
per cent of total income from agriculture, the medium
and large farmers obtained 70 and 74 per cent of income
respectively from agriculture. Thug, 1t is observed
that the proportion of income per household (rom agricu-
lture to total income has indicated an inversn
relationship with farm sive in both ardopters and non-
adopter categories. The income from agriculture ranged
from Rs 5,538 per household in small farmer group to Rs
25,067 in large farmer group in adopters. In case =f
non-adopters it ranged from Rs 5424 on small farms to Rs

24659 in large farms r=2r househedid. The game in the

0nS
b

i



case of non-adopters ranged from 44 per cent on small

farm to 87 per cent on large farms. The small farmers
obtained a substantial portion of the income (315 per
cent of the total income} from wages by hiring out the
family labour. About I8 and 4 per cent of the income
was obtained by medium and large farmers from this
source in adopters as against 17 and ! 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 this scurce in both the catego-

ries. Relatively larger share was abtained by small
farmers,
5.6.1 Employment

The details of number of worker members in

different categories of households and the number of
days employed per workecr petr year for adopter and non-
adopter categories are preserted in Table 5.32. The
total number of male workers in the adopters category
was 180 as against 136 in non-adopters category., Out of
252 days of employment per worker per yrar the workar
member for the whole sample found employment {or 67 days
(26.6%) for off-farm activit:es. A male worker was
employed for 53 days (21.0%) on farm work, while he
could get employment on  his own  farm  for 50 days
{(19.8%). In adopters, Aavry  and  self-employment

provides 39 days {15.5%) and % day= (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 rays
{21.8%) and 66 days (22.1%) on others farm and owned
ftarms, respectively. Off-farm activities provided
employment for 83 days (27.9%) for male
worker., Dairy and self-employment could provide work for
38 days (12.8%) and 24 days (R.1%), respectively. Among
the three size groups of farms the maximum number of
days of employment was found on owned farm by large
farmers. The employmant on own farm increased wilh the
increase on farm size. Hoowowver . the smployment in of [ -
farm activities decreassd wit! increase in the size of
holding. It was found that the emplaymenl on dairy has
increased with increas? in the size ot holding. Similar

was the case with respect to selif-emplioyment,

In non-adopters the own farm  ~cmployment  of
male worker increased with increaze in the size of
holding with 48 days {16.3%) on small Farms to 118 days
(40.14%) on large farms. The self-employment was founl
to bhe increasing with the increaan a0 sz of  haldineg.
It was found that the non-adopter mile worker In smal
farmers group found employment for 295 days in a year ag
agianst 305 days by medium arsl 292 days by large
farmers. The above analysis olearly indicates that the
workers in different sizes of households did not emplaoy

fully throughout the year.

97
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5.6.1.1 Female Employment: The number of days employed
by female worker both for the adopters and non-adopters
group was relatively Ilnwer when somparnd to the number
of days employed by tho male workers in both the (roups.
Iin the sample as a whole, the difference between the
adopter female worker and non-adopter female worker in
the total number of days employesd was only 10, In the
sample as a whole the female in adopter families was
employed for 66 days (22.9%) o2wn farm provided 37 days
(19.3%) of employment. Self-employment was found by the
female workers to the extent of 36 days (18.8%) in a

year.

The women in the Jlarge families could he
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 (2%, 6% el B0 days  (24.8%)

respectively. It is also ohsarved that the number of
days employed decreased withh increase in size of
holding.
5.6.2 Household Expenditure

The particulars on family expenditure per
household per year are presented in Table 5,33, The

difference in expenditure on various household iLtems was

) C
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Table 5.33 Family budget per household per year (Rs.)

Alopt oy e tNon-adaptera

Sl. Particulars  -—==e—evmmeo—mmmmmm e m e e e ——— ———
No. Small Mediim Large (weralt Smallt Medium Lacge Overall
1 Food items 6943 8245 3431 7736 1947 5350 5233 4584
{78.9) (80.3) (RO.TY (72.5Y  (78.5) (77.6) (76.90 (77.9)
2 Clothing 969 934 1009 A67 82 678 733 635
{(11.0) {(2.2) (®2.6) (9.9 t11.6) (2.8% (10,8 {10.8)
3 fuel and 137 177 170 153 10 116 114 75
lighting
(1.6) (1.70 (1.4) (1.8) (0.1) {(r.7y (1.7 (E.3)
4 Fducation 124 148 158 137 116 102 39 100
{1.4) (1.4) (1.3Y 1.4 (2.1 (1.5 ({(0D.R) (1.7)
5 Medicine 460 565 784 547 49 211 146 115
(5.2} (5.5 (£.7) (5.7 (r.m (3.1y (2.1 (2.0)
6 Others 170 197 224 186 291 4134 538 273
(1.9} (1.9v (1.9} (1.9} (5.8) (6.3 (7.9 (6.3)
Total 8803 10266 11775 3726 5025 6891 6803 5882
(100) (1003 (100 (172 i 190) {(100) (100} {100
Expenditure 1740 1939 2123 1337 1187 1479 1458 1310
per person
Expenditure 2303 2770 2812 2520 1393 1381 1753 1606
per converted
adult unit
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Figures in parenthesgs indicates perocentags to taot 4,



quite glaring between the adopters and non-adopters.

The total expenditure per annum per household was Rs
9726 and Rs 5882 on adopters an-l non-adopters
respectively. Among the size gorups, the expenditure
per household in adopters group ranged €from Rs 8,803 to
11,775 per annum. Similarly, the expenditure in case of
non-adeopters varied from Rs 502% to Rs 6801, Wide
difference was also noticed in the per capita expendi-
ture and the expenditure per standardised adult unit
between adopters and non-adopters. The expenditure was
high in case of adopters than tha of  non-adoptera,
Food constituted toe be one of the most important items
of expenditure both in case »of adopters and non-adop-
ters. About 79 per cent of the expenditure was incurred
on food and 10 per cent on clothing and 6 per cent on
medicine by adopters. Non-adopters =pent 78 and |1 per
cent of expenditure on food and clokhing. Fuel and

lighting accounted for about 2 per cent of the total

expenditure. Education accounted for 1 per cent of the
expenditure, The above analysis clearly established
that the households were inciarring hingh proportion  »f

expenditure on essential requireaments nf consumptinonn and
the expenditure on educatinn, medicine and recreatinn
was too small to have any impact mn qgquality of life,
The standard of living «f the respondents, by and large,

appeared to be low.

o

e



5.6.3 Lorenz curves and ¢ini Concentration ratio

The decile qgroups »f adnpterse and non-adopters
in case of land and income were presented in Table 5,34

and 5.35.

Lorenz curves woere drawn for aldopters and non-
adopters separately to know the -<distribution of income
and land. The Lorenz <urve for income in case >f non-
adopters is distributed more evenly than the adopters,
The Gini Concentration Ratio for adopters was 0.3049 as
against 0.1792 for non-adopters. In case of land distri-
bution, there is not much differrnes as far aas the
distribution pattern is concerned for adopters and non-
adopters. This c¢ould be seen from the Gini Concentra-
tion Ratios of 0.4241 for adopters and 0.4247 for non-

adopters,

The Lorenz curves for adopters and non-adopters

of income distribution and land distribution were
presented in-charts. ( t° 7o) 3B ook b )
5.7 Comparitive Fconomics of Technoloqy

The development of new technnlogy for dryland
farming has remalned as neglected area until recently.
It is evident that since early 1970= some increase in
research resource allocation to dryland agriculture has
taken place,. The present study attempted to assess the

impact of technology on dryland conditions and arrived

22



Table 5.3\ The decile groups of adopters and non-adopters incase of land

Mid | adopters | Cu.(P.C) (.Y M4 Non-ukpters Cu.(P.Cl (P.0)
point  smemme e e point s mm e e e i
Frequency Frequency Cum,land Frequenry  Frequency Cum. land
-__*_-_hh_,__u_____,-__;____-_-_“*5__**_____”“__4____Ln__L_______,____,_______”_,__
0.25 4 3.33 0.33 0.25 2 1.67 G.15
0.75 24 23.33 6.27 .75 15 14.17 1.59
1.25 21 40.83 14.81 1.25 2 35.83 13.51
1.75 18 55.83 25.12 1.79 21 51,31 24.73
2.25 10 64.17 32.49 2.25 15 65.81 15,04
2.75 9 71.67 40,59 2,75 N 71,17 41,44
3.25 6 76.67 16.67 3.0% f 707 47,39
3.75 6 81.67 54.349 3,78 7 B85.00 57.40
4.50 11 90.83 76,54 400 I 94.17 72.52
7.50 10 99.17 95,03 7.50 2 95.21 77.10
15.00 1 100.00 100,00 15,40 5 100.00 100.00
General fean :— 2,5458 General Mean :-2,7292

GCR :— 0.4241 GCR - 0.4247
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M Bdopter  Cu.(P.0)  (P.C)  mid  Nom-adopter fu.(P.C) (P.C)
point  —eememememm e point TS o S m s s mm oo
Frequency Freguency Cu.inoome Frequency Frequency Cua,lncome
3500.00 S 4.17 1.17 5000.00 7 5.83 2.96
5000.00 15 16.67 6.19 7000.00 11 31.67 21.28
7000.00 21 34.17 16,01 3000.00 15 60.83 47.89
9000.00 12 44.17 23.24 1100.00 27 83.33 72.97
1100.00 15 56.67 34,27 300,00 9 90.83 82.85
1300.00 12 66.67 44.70 1500.00 3 33,13 86.66
1500.00 8 73.33 r2.72 1700.00 5 97.50 93.83
1700.00 8 86.00 (]1.82 1906, 00 ! aH. 33 35,44
1900.00 6 85.00 63.43 27000.00 2 100,00 100.00
21000.,00 7 90.83 9,27
24000.00 5 95.00 17.30
28000,00 2 96.67 91.04
32000.00 2 98.33 45,32
35000.00 2 100.00 100.00
Goneral Mean :- 12462,5  General tean oo 9m66.6667

GCR :— 0.3049 GCR += 0.1792
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Table 5.36

Comparative Economics of Technology

adopters

Additional
cost/returns of
adopters over
non~adopters

-

i

sorghum {[) + Pigeonpea

l.

Yield gt/ha

Variable cost/ha

Gross returns

Benefit cost ratio

Castor {Aruna}

Yield gt/ha
Variable cost/ha

v
Gross retrns

Benefit cost ratio

Paddy (Kaharif)
Yield qt/ha
Variable cost/ha
Grogss returns

Benefit cost ratio

9.03 7.56 1.473
+1.30(p.peal) +1.34{p.pea)
2739.00 1499.00 1240.00
3338.00 3140.00 198.00
1.20 2.0 0.16
T 4.80 2.93
2051.00 1700,00 is1.00
5113.00 3360.00 1753.00
249 1.9¢° 4.00
41.01 20 F31.70
4559.,00 1478.040 81.00
412,00 6090 .00 2322.00
1.85 1.36 2R.64

P

.

-1



at wvalid
measuring
adoption.

adeptiion

been worked out and

clearly

conclusions. The

rod to assess the

To have an overall

the comparitive

vyield/profit acts as a

performance

economics

picture
r'lf

presented in Table

nf technology
of  technnlogy
technology has

5.36. It is

evident from the table that adopters of techno-

logy had a clear advantage over non-adopters in their

gross returns over their additional

can be

additional rupee spent was

followed

Pigeonpea

+ Pigeonpea the additional

seen that additional

by Castor (Rs 5.00)

(0.16) per hectare.

with the additional investme

production

efforts

technology. Thi

highest

vartable cost. Tt

gross returns for every

In the rase

returns did

nt made on

s needs

perfect the technology.

Castor that additiona! benefi

the technology

case of adopters when compared

Though paddy 1s not

of dryland technology that 1

direct or

Accordingly

analysis

and

naot

for pPaddy (Rs 28.67),

Sorghum (1.) t

of Sorqghum{t}

commensurake

tecomnendad crop

t cost ratio

a rdryland

further research

With regards to

indicated that

improved the retnrns substantially in the

b non-adopters.

crop the  impact

s *aking place may have a

indirect influence on increased returns.

it is noticed that

seed, fertilizers or plant protection

atddditional benefit cost
is much higher due to application of improved

~hemicals.
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CHAPTER VI
SUMMARY AND CONCLUSIONS

Though the transfer dryland rechnology at the
field level has been taking place since the last two
decades, the adoption and spread of the same iz not upto
the desired extent. As such there iz need ko ascertain
the reasons for slow adaption as w21l as  for non-
adoption of technology. Further wherever the adoption
of dryland technology has taken place, it resulted in a
significant impact on producti-m, itncome and employment.
An  attempt is made in the present study ko assess ancd
quantify the impact of dryland technolngy on income and

employment.
Objectives

1. To identify the dryland technology developeri

by different institutions.

2. To measure the variation in the production
levels of selected ~ropn, mizn-wige hntween

adopters and non-adopters »f technology.

3. To evaluate the income inequalities among
the differeut size qgroups »f farms of adop-

ters and non-adopters.

4. To study the patten 2f resonrce use and

productivity among adopters and non-adopters.

AP
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5. To study the impact of rryland technology on

production, farm income and employment of

adopters and non-adoptern,

6. To examine th2 ceonsumption pattern of  adop-

ters and non-adopters,

Sampling Procedure, Collection and analysis of

data:

Maheswaram Watershed in Ranga Reddy distrint
was purposively selected because this watershed was
funded by World Rank ftor the development of dryland
farming and close proximilty tn  the University. Six
villages at the rate «f ane in each sub-watershed, wero
selected based on random samoling. For the purpnse of
comparison three villages were selected, Thase villages
are Jlocated outsi<de the watershed hut 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 weres collected from the respondents
through interview method in a specinlly designed pre-
tested schedule, The reference perinl was 1988-499,
Lorenz curve, Gini Coacantration ritio, Mahalannbis "h?"
static and Cobb-Douglas type ~f production funcrtion were
the statistical tools and technigues used in this study

in addition to tabular analysis.

£
L
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Technologies developed:

The identified dryland 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 improved agricultural
implements., The different technologies developed on
mentioned items with ultimate ocbjective to increase the
production substantially and prove superiority over the
traditional practices both at the institution as well as

farmers field levels.

Asgsets 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. The value of farm assets
including land per hectare ranged from Rs 25,811 tn  Rs
39,251 with an overall average of Rs 29,569 (or rthe
sample as a whole in case of adopters, The same for
non-adopters it varied from Bs 15,352 tn Rsgs 19,745 with
an overall - average of Rs 38,039 for the sample as a
whole. It is also seen that the value of non-landad
assets ranged from Rs 1,917 to Rs 4,362 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
2,004 to Rs 5,624 with an overall average of Rs 1,439

per hectare for the whole szample, fhe analysis nof  the
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assets of the selected households revealed Ehat the

value of assets per farm was higher »n non-adopter farms

as compared to that of adopter farms,

The total value of 1mplemonts, livestack and
land possessed per household was Rs 2,392, Rs 4,406 and
Rs 66,767 for the whole sample in the case of adopters.
The same for non-adopters it was Rs 3,102, Rs 6,620 and
Rs 97,7298 in the same order and indicated higher values

on all size groups when compared to adopter farms.

The average size of holding in  the case of
adopters was 2,49 ha as against 2.80 ha in case of nnn-
adopters. Sorghum (L) + pigeonpea and castar were  the
most important crops in kharif season. Paddy occupied a

considerable area in both kharif and rabi seasons,.

Impact on Productivity

The productivity of Sorghum (1) + pigeonpea was
9.03 + 1.30 guintals per hectare in the case of adopters
as against 7.56 + 1.34 in the case of non-adopters. The
productivity of castor was 7.73 quintals per hectare for
adopters as against 5,01 quintales for non-adopters. The
productivity of kharif paddy was 43.01 Aquintals per
hectare for adopters as agains: 3.1) quintals for  nan-
adopters. It is clearly evident that the productivity
was higher on adopter farms for all -rops when compared

to non-~adopter farms,

pARY



Coate and Returns

The cost of cultivation nf sorghum (L) t
pigeonpea per hectare was Rs 3,800 in the «cas2 of
adopters as against Rs 2,674 in case of non-adopters.
The proportion of variable cost was 72.1 petr cent on
adopter farms as against 56.1 per cent on non-adopter
farms, The total cost of cultivation of sorghum (H} +
pigeonpea was Rs 3,756 for adopters. The farmers in
non-watershed area did not adopt the cropping system
with improved varieties. The cost »f cultivation of
paddy (kharif) was Rs 6,891 per hectare for adopters as
against Rs 6,287 for non-adopters. The variable «costs
in most of the cases were relatively higher on adopter
farms as compared to that of non-adopter farms, Thig
indicated that the farmers in the adopter cateqory used
more inputs in the production »f crops when compared to
non-adopters. Human labour and bullock labour
constituted the major share of the total costs in almost
all the crops. The next important item of expenditure
was fertilisers in case of adopters, while 1t was

farmyard manure on non-adopter farms.

Seed was the next important item of expendi-
ture. Higher amount Was spent on seerd by adapters, when
compared to non-adopters. Plant protection was the
other important item of expenditure fnr adnprers. The
cost of cultivation is also worked ont acecovrding to cost

concepts. The gress returns and net returns were higher

N
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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.

b
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 resnurce
use efficiency for differnt crops in Jdiffernt size
groups were estimated using the Cobh-bouglas form of

production function.

The analysis showed in general khe operation of
diminishing factor returns and constant returns to s3cale
irrespective of crops or size groups. The MVP to oppor-
tunity cost ratios indicated hiigh degrer of resource use
inefficiency on all farm-size qgroups and for all the
inputs. 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

fertilisers.



Adoption of Technologies

Technologies having long run impact are soil
conservation, water harvesting, horticulture development
etc. Technologies providing short run impact are
improved varieties, fertilisev 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 9! per cent of the farmers in the
same order in the adopters group. The works of
checkdams completed constituted 3, 22 and 23 per cent
on the small, medium and larqge farms, rospectively.
These works wereplanned, designed , implemented and
completed by Department of Agriculture, OGovernment ~f
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 of Andhra Pradesh.

About 11 per cent of the farmers has raken up planting

of horticultural crops. Horticulture saplings (ber,
guava, pomogranate, custa:d apple otc.) were sapplied to
farmers in watershed area. Non2 of the above practices

excepting planting some fruit tr=es around the wells was
adopted by the farmers bhelonTing to non-adopters
category due to non involvement 2f Government agencies

as was done in the case of water=hed i1 lqr=,
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The analysis on adoption of trechnolegies showed
that the adoption of improved technologies is more in
case of paddy, an irrigated crop than in dryland crops.
The important technologies were adopted for castor by
almost all the farmers. None of the farmers in  non-
adopters group adopted the croping system of sorghum (L)
+ pigeonpea with high yielding varieties. Almost all
t he farmers wused chemical fertilisers in adopters
category whereas only 47 per cent of the non-adopters
used chemical fertilisers. Thus variation in adoption
levels/rates was observed between adopters and non-

adopters.
Income Pattern

The analysis clearly indicated the existence of
wide wvariations not only in the amount of income
obtained per household but alss in the composition of
income from different sources among the small, medium
and large farmers. The total income of adopters was Rs
18,735 per household as against Rs 16,536 in case of
non-adopters, while the small farmers obtained 42 per
cemt of total income from agriculture, the medium  and
large farmers in the adopters qgroup obtained 70 percent
and 74 per cent of income from agriculture, respective-
ly. Small farms obtained more income from hiring out
their own faimly labour and dairying. Similar trend was

also noticed in non-adoptars,
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Lorenz Curves

It 1is clear from Lorenz curve that the incnome
is distributed more evently in case of non-adopters than
in the case of adopters. [t is also observed that Gini
Concentration ratios showed that there was not much
difference in the 1land distribution among different

categories of Ffarmers bektween adopters and non-adopters,

Employment

On  an average a3 male worker found employment
for 252 days in a year in the adopters category as
agaisnt 298 days in the non-adopters category. The
female worker could find employment for 192 days and 202
days in adopters and non-adopters categories, respecti-
vely. The level of employmen+ was high in non-adopters
category as people from non-adopter villages were
engaged in soil conservation measures in adopters area
as they agreed for low wages but people from adoption
area demanded more wages and they are busy with their
own other activitiegs, fhe employment on  own farm
increased with the increase in farm =izn. However, Uhe
employment in off farm activities secreased with the
increase of size of holding, due to ancial status impro-
vement. The self-employment increased with the increase

in size of holding,



Household Expenditure

The total family expenditure per annum per
household was Rs 9,726 and Rs 5,882 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 fertility and mnisture play an
important role in increasing the production in  a
sustained manner, the soil and moisture conservation
measures should be given top most priority in  dryland
agriculture. Not only the massive programmas like con-
struction of bundsg, check dams but alsn vegetative
barriers like khus grass plantation should be taken up.
The Government has to take up s2i1l and moisture conser-
vation programmes, since they involve large investments.
However, peoples participation in this programme should
be ensured. In situ water harvesting techniques may bhe
adopted and also awareness should be creataed among the

farmers through extension erducatiomn.,

2. Supply of guality seed

The 1mpact of guality seed was consistently
observed in increasing the crop production in  dryland

agriculture. Hence the supply »f guatity seed i=  of

l) ".
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paramount importance. The Department of Agriculture and
State Seed Development Corporvation 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 Lo 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 wunder a single roof. I'his needs the establish-

ment of single window delivery system.
4. Technologies

The technologiles suitable for dryland farwming
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 clearly indicated that tha technolo-
gies were strikingty superior te  the traditional

practices, the adoption of the same was ratheF 310w and
low. It was due to lack of finances. Therefore, credit
should be provided in a big way at right btime to farmers
of dryland agriculture by financing 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 vrates of interest 1in dryland
farming areas due to uncertain climatic conditions and

flunctating yields.
7. Creation of Permanent Assets

Provision of crop life saving itrrigation wijll

help in boosting the yields and minitmising the cocrop
losses. For this purpose water harvestings structures
such as farm ponds, c¢heck dams etc., may be constructed,
As it is not possible by the individual farmers, it

needs to be taken up by Governmeni agencies only.
8. Extension and Training

For motivating and eniightening the farmers on
different aspects of dryland farming technology, 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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Appendix B

Fortnightly rangeas of woather data trecorded

during

1986~07 19687-80
Max. Min, R,H. Hax. Hin,
taing: tamp teanpy ey
33.7 to  25.3 to 42,80 16.0 tc 25.1 to
44.3 30,3 43,7 3.0
31.0 vo  23.4 to 55,94 12,2 to 23.6 to
7.9 76.8 7.5 I
33,4 ta 23,0 to  42-87 31.0 ko 23,5 to
9.5 2%.4 7.9 27.Q
26.7 to  23.0 to  %9=98 32.4 ko 21.5% to
36,9 26,7 149.3 28,1
25.0 to 21.9 to 69-91 28.4 to 23.0 to
35.1 25,% 39.4 28.3
32,7 to 24.0 to 7F0-B9 26.1 to 2).Y rwo
36,3 27.3 36.4 7.4
30,6 ro 23,8 to  65-05 J0.3 to 21,5 to
6.8 27.8 30.9 27,
12.4 to 21.% to 67-91 1z.7 ko 2.5 to
35,4 27.5 316.0 2'1.8
7.0 to 22.6 to 77.97 9,0t N0 o
11.p el N 31.6 2.9
23,4 to 20,8 to M17-98 29,9 to 21.5% to
33, 24.4 32,6 2%.2
24.4v to 19,8 to 85-99 8.4 to 12.3 te
1.7 24.0 31.8 24.1
M) e 17,9 to Ti-93 29.3 to 1.2 to
ERI ] 20,13 3z2.1 24.
29,72 to 15,7 to 71-9% 26.3 ter 16.7 to
31.0 21.4 31.3 12.8
8.5 to 12,8 to B0O-95 27.% to 4.6 1o
ENVIR 21.5 10,7 1.2
2B.7T to k4.9 to 69=100 28,2 to 15,2 to
0.9 21.6 30. 4 17.2
29.4 to 15%.5 to B4-95 26.8 to 15.% to
10.6 2.3 31,5 19,8
2.4 to 1.0 ta 9= L0 9.4 to 19.3 tor
3.6 1.8 31.4 1.8
29.2 to 14.5 to F0-97 u.6 te 19.5 tu
3z.4 21.9 it.9 25.8
28.1 to  1&.0 to  75-95 1.1 to 18.8 to
.8 22.8 12,6 25.9
31.3 to 19.8 to 6787 32,4 tu 20,8 to
5.0 2t.A 35,4 28,1
31.% to 20.3 to  48-85% 13,1 to 21.0 te
42,6 2B, 5 35.6 28.7
32.9 to 21.0 to 6779 32.2 o 22.0 to
36.2 28.5 A8.8 9.6
33,2 ko 23,3 to &3-B4 26.2 to 22.1) to
A%, W.4 44.0 W6
34.% to 25.3 to  S54-77 35,6 teo 25.5 to
40.4 29.1 43,6 0.5

44 A7

4879

51-93

1981

51-9¢&

65 +BE

67-05%

6%-031

RI-95

Bl-4S

81100

FT-97

Ta=Uk

67-9)

aa-100

93-100

Tr=91

To-90

T1-30

Ti=43

53-02

S0-90

1284

[=a Tl

S Mae

Layup.

10

to

Lo

o

to

|43}

vl

Y

[N

s

(BT

GLt-g7

BT

THAG3

[

theeth

FO e d R

Bl i

P

LTaa

REN R

LI o





