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CHAPTER - I

AGRICULTURAL INFRASTRUCTURE : AN_INTRODUCTION

‘Historical experience 6f the world has demonstrated
that low productivity in agriculture can seriously limit
economic growth, It has also been increasingly realised

that industrialisation and agricultural development per-se
are not valid aliernative pfopositions. In the Western
World, the role 5% agriculture in economic development
»has traditionally been viewed as largely passive and
supportiVe. In this scheme, therefore, agriculture's pri-
mary role was to provide‘sufficiently low priced food add
manpower to the expanding industrial sector which was
thought to be the dynamic and leading sector in the over-
al; economic develo;ament.l Johnston and Mellor (1961),2
Ragnar NusBkse (1952)3 and several other writers have come
out with a number of broad interrelafionships between
agricultural and non-agricultural sectors in the process
of economic development,

Bearing these broad inter-relationships in mind

most of the development economists of the latter period

1, Arthur Lewis' famous two-sector model is an out-
standing example, among others, in this context,

2. Johnston, B,F, and Mellor, J.W., "The Role of
Agriculture in Economic Development", American
Economic Review, vol, 51, 1961,

3. Ragnar Nurkse, Problems of Capital Formation in
Under Developed Couniries, London, Oxford, 1952,




seem to be less sanguine about the desirability of pla-
cing heavy emphasis on rapid industriaslisation and have
increasingly come to realise that far from being a passive
~and a supporting sector agriculture needs to be viewdd
as the dynamic and leading element in the overall strategy
of economic development, { Rightly, therefore, Gunﬁar Myrdal
(1968) writes in his celebrated book Asian Drama, "it is
the agricultural sector that the battle for long term
economic development will be won or lost“,? There are
large number of studies on the subject of economic deve-
lopment which opined that without agricultural development,
industrial growth will either be stultified or if it succ-
eeds, will create such severe imbalances in the economy
that problems of widespread poverty, inequalities and un-
employment will become even more pronounced, Therefore,
agricultural development is seen by many déveIOpment eco-
nomists as a sine-qua-non of overall economic development,
In order to fulfillthis tstrategic role, in a
.country with a rapidly gpowing population, widespread
poverty, malnutrition and unemployment, and other related
vcharacyeristics, agricultural output must be increased,
However, the agricultural output canbe increased either
or both by expansion of area under cultivation and by
increasing agricultural yields.i In a situation where
expansion in area under cultivation is extremely limited,

the accent has to be on increasing agricultural yield,

4, Gumnar Myrdal, Asian Drama, Pantheon, 1968, p, 1033,



The increase in agricultural productivity depends
upon the technology used in the farm operations and upon
its organisation and management, among other things, (Schu-
ltz(1964)5 pointé out that the scope of increasing agri-
cultural productivity, simply by better management of
labour, land and limited capital, using only the existing
technology in the farm operations in extremely limited,

It has also been proved by the experiences of several
underdeveloped countries that techniques of farm operations
are seldom simply transferable from temperate to tropical
~agriculture) (Johnston and Mc Pherson (1967)6 found that
differences in crops, soils types, temperature and rain-
fall patterns require different application of agronomic
principles and these require research in the area of
application.,

Some of the underdeveloped countries have witnessed
substantiial improvements in agricultural produétivity by
taking ad;antage of research in the area of application,

It brought out that a few well selected"new' inputs bhat
had high complementarity with the existing technology

can be a blessing for the underdeveloped countries, This

B, Schuittz, T.W,, Transforming Traditional Agricul-

ture, New Havean, Yale Univ, Press, 1964,

6. Johnston, B,F,, and Mc Pharson, W,W,, "Distinctive
Features of Agricultural Development in the Tropics®,

in Southworth and Johnston (Eds,): Agricultural
Development and Ecohomic Growth, New York, 1987.




combination of 'new' inputs i,e, improved seeds, fertili-
zers and controlled irrigation, is a widely accepted source
of 'Green Revolution', Several studies found tﬁat this
scheme of raising agricultural productivity is heavily
loaded in favour of the use of increasing quantities of
purchased 'new' inputs from non-farm sources.7

In order to make these 'new' inputs available in-
adequate guantities and at reasonable prices, needed eibher
to improve upon or to supplement the existing technology
in the farm sector through some additional factors which
are important in fnfluencing the farmers deéisions regar-
ding farm operations, These additional factors are nothing
but agricultural infrastructural facilities which serves
as a source of dissmination of information pertaining to
the opportunities open to them in the form of agricultural
credit, improved seeds, fertilizers, pests and insects
control, irrigation, power, transpbrt and marketing net-
work, timings of agricultural operation, weather férecast
etc. Therefore, a system of agricultural infrastfuctural
facilities need to be created which would permit and
offer incentives to induce the farmers to work for an
increase in agricultural productividy.

A large number of writess have, therefore, argued

T United Stares Development Agency, U,5. Department
of Agricultural Economic Research Service, The
Farm Income Situation, Washington, 1963;
Ohkawa Kazushi, et, al, The Growth of the Japanese
Economy Since 1878, Tokyo, 1957, :




for the necessity of an investment in agricultural infra-
structure to overcome the low productivity in agriculture.8
A careful scrutiny of the literature on the subject of
'infrastructurei or what is more pobularly called as 'Social
overhead capital' reveals that these studies can be grouped
into two broad categories, which have led to a lively
debate on economic policy, On the one extreme of the
spectrum, Rostow sets out 'infrastructure' as é pre-con-
dition to economic development in his widely acclaimed

9

title Stages of Economic Growth.,” The strategy of building

infpastructure ahead of demand reliesvon the role of
infrgstructure in stimulaeting the demand for it, This
line of reasoning has also been strongly advocated by
Ragnar Nurkse, who is mostly known for propounding the
*balanced growth doctrine' in other reSpects.lO This
strategy is based on the basic premise that it will play
an active role in promoting faster grthh, by enabling

to economy to absorb new technology more rapidly, It

should , therefore, be noted that expansion of infrastruc-

8a, Mellor, J.W, "Towards & Theory of Agricultural
Development", in Southworth and Johnson (Eds,):
Agricultural Development and Economic Growth,
New York, 1967,
b, -Schultz, T.W., Transforming Traditional Agricul-
ture, New Haven, Yale Univ, Press, 1964,

Rostow, W,W,, The Stages of Economic Growth, London,
1960, Cambridge Univ, Press,

1C, Ragnar Nurkse, The Problems of Capital Formation
in Underdeveloped Countries, London, Oxford, 1962,




ture, by itself, will not produce growth, in that sense,
it is only a permissive factor, It will stimulate growth
by increasing the profitability of directly productive
investments and thereby stimulating a larger volume of
investments in these activities, Youngson (1967) haé
also studied the subject and throws his weight in support
of this approach maintaining that "overhead capital is
facilitating investment which promotes innovations“.ll
Following the same line of reasoning World Economic
‘Survey (1959) points out thet "appropriate policies for
the development of overhead capital in transport, commu-
nications and public utilities are a pre-condition for
economic growth."12

Similarly, the Planning Commissioﬁ of Indie, alée
subscribes to this view and notes in the Fourth Five Year
Plan Craft document that “Growth.and diversification of
. economic activity¥ in an underdeveloped area can tzke place
oniy if the infrastructure required for conservation and

development of natural resources is stféngthened".l3

)14

On the other extreme, Hirschmen (1958 completely

rejects this strategy in favour of demand approach fo

11, Youngson, Overhead Cspital, Edinburgh, 1967, p, 71.

12, United Nations'!: World Economic Survey, New York
1959, p. 38.
13, Govt, of India, Planning Commission, Fourth Five

Year Plan, New Delhi, 1969,

14,  Hi¥schman, A,O,, The Strateqy of Economic Develop-
ment, New Haven, Yale Univ, Fress, 1938,




economic development, He opined that infrastructure should
be provided under growth impulses gererated in the economy
and observed that "most of the low income countries tend
to invest too much in power and transport infrastructure
ahead of demand and too little in directly productive
activities", He therefore, favours a policy of building
'factories' first and then letting the pressure of 'excess
demand' and 'public opinion' break the resulting bottle-
necks in infrastructure,

The differences in these two approaches are very
lucidly summed up by Myint (1960) that ®apart from being
é very impressinistic way of Treating political féctors,
demand approach assumes that the government policies can
stimuldte directly productive investments without provi--
ding infrastructure for them, whereas, alternative approach
assumes that directly productive activities are constrained
by the lack of infrastructure, the sole of building it

ahead of demand is precisely to stimulate such activities.15

DEFINITION AND SCCOPE OF AGRICULTURAL INFRASTRUCTURE

In the earlier studies, there was no clear con-
sensus on the meaning of 'infrastructure! and the term
was used with considerable imprecision in the literature

on the subject. A careful scrutiny of the literature

15, Alla Myint, "Demand Approach to Economic Develop-
ient", Review of Economic Studies, vol, 27, 1960,
p. 129, :




clearly reveals that for most of the writers it has become
fashionable to use the term 'infrastructure' and 'social
overhead‘capital' interchangeably, Wharton referring to
his personal communication with Rosenstein Rodan writes
that according to him, the term finfrastructure' originated
as a military term during World War II and was applied

to such items as oil pipelines. However, the term 'infra-
structure' was bradened to include various other capital‘
items and adopted more generally as preferable to 'socizl
overhead capital' in the early days of the Maréhall Plan,
precisely to avoid confusion with hospitals, schoois, and
other similaer welfare type of facilities, ‘

Although, earlier works preferred to use the term
*social overhead capital' in plece of 'infrastructure’,
there had been considerable variations in the content of
the concept. For instance, Lewis (1$55) appears to include
. Public utilities, docks, water supplies and électricity,16
Higgins (1959) includes transport, public utilities, schools
and hospitals in his scheme of 'social overhead capital'.l7
For Hi¥schman(1958) the term 'Social overhead capital!
was as much comprehensive as to cover law and ordef,

education, public health, transport, communications, power

1€, Lewis, A,W,, The Theory of Economlc Growth, Allen
and Unwin, London, 1955, -

17, Higgins, B., Economic_Development, New York, 1959,
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water supplies, irrigation and drainage..18

In the latter period, however, the term 'infrastruc-
ture' has been used much more indiscriminately as compared
to the 'Social overhead capital' and both the terms carry
identital message to the writers in relation to its mea-
ning and contents, 1In a more recent work, Komarck (1964},
a leading World Bank expert on the subject, defines
"infrastructure" as "the basic services or public utili-
ties which are necessary to the commodity broducing sectors

19 Youngson (1967), in his very compre-

of the economy".
hensive work on the subject writes that "the correct con-
clusion is that overhead capitalis not a set of things,

=0 According to him, most impo-

but 2 set of properties,
rtant property of infrastructure is that it is & source
of external economies. It is precisely for this reason
that Adam Smith (1776) included the provision of infra-
structure among the "Duties of the Sovereign“.2l
Attempts at conceptualisation of infrastructure
specifically for agricultural sector have been rare in
the literature on the subject, However, implicit:refere-

nces are there in some of the works,Very few studies

18, Hi¥schman, A,0., The Strategy of Economic Deve-
lopment, Yale Univ, Press, New Haven, 1938,

19, Kamarck, A.M,, "The Development of Economic Infra-
structure", in Herskovits(M,J.) and Hoswitz(M) Eds:
Economic_Transition in Africa, Evanston, 1964, p.263.

20, - Yongson, The Overhead Capital, Edinburgh, 1967,

p. 68,

21, Adam Smith, Wealth of the Nation, 1776, p. 214,



10

10

attempt to deal with the subject comprehensively. For
instance, Nicholls (1963) refers to 'Social overhead
capital' in the early stages of development to mean im-
plicity agricultural infrastructure, He includes trans-
port, education, agricultural research and extension
services, banking and credit institutions in the agricul-
tural infrastructure.22 While, DeVeries (1958) includes
transportation, éommunicatibns, power, health services,
educatign, water supplies and housing in his scheme of
agricultural infrastructure.23

Wharton (1967), on the other hand, takes a broader
view on the subject and defines agricultural infrastructure
as "the physical capital and institution or organisations,
both public and private, which provide economic services
to and which have significant impact, directly or indirectly
upon the economic functioning of the individual farm

firms“.24

Oh the basis of the ratio of capital costs to
total costs per unit of service, he divided the agricul-
tural infrastructure into 'Capital intensive! and 'capital
extensive'! categories, 1In the first category he included
those items of infrastructure which heavily involve

reproduction of capital for the procisionof services, such

22, Nicholls, W,H., "An Agricultural Surplus as a factor

in Economic Development®", Journal of Political
Economy, vol, 71, 1963,

23, DeVeries, E,, "Finance for Development®, Proceedings
of the 10th International Conference of Agriculture
Economists, London, 1958,

24, Wharton, C,W, "THe Infrastructure for Agricultural
Growth", in Southworth and Johnston (Eds.) :
Agricultural Development and Economic Growth,
Cornell Univ, Press, 1967,
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as transport, communications, power installations, irri-
gation and institutions or organisations which operate
and provide facilities like marketing, storage and proce-
ssing, On éhe other hand, 'Capital extensive' infrastr-
ucturé are those items in which capital component is
relatively low, such as agricultural resecarch and exten-
sion, education, conservation schemes, agencies catering
to provide pland and animal protection, disease and pest

control organizations. By and large, following the same

_ kind of criterion De Varies (1958) classified agricultural

infrastructre into ‘economic! and 'social' categories,

The studies that have been carried out so far on
the subject in India, can be classified into two broad
groupé. One, which have been carried out by taking a
few selected infrastructural facilities for the whole
economy aﬁd second those which take one single infrastruc-
tural facility in isolation with respect to a particular
segment of the economy. However, very little attention
has, so far been paid to agricultural infrastructure sepa-
rately, Important among the first group of studies are
that of Shah (1969), Heaky (1965), Sir Psakasa(l977),
Hemlata Rao(1984) and V.K, Singh(1986), T he problem wkth
most of these studies is that eifher the regional dimen-
sion is completely overlooked or the dybamic aspect is

ignoréd. For instance, Shah (1969)25 made an attempt to

25, | Shah, N, "Infrastructure for the Indian Economy",
Commerce, Annual Number, 1969,
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construct a composite index by taking all types of infra-
structural facilities across the states for the year 1967-
68, He assigned subjective weightages to different type
of facilities and then clubbing them together, finally
arrived at a composite index, He ranked the states acc-
ording to their respective indices so ohtained only at

one point of time, The study, therefore, lacks an attempt
to see the impact of infrastructure on economic develop-
ment in a dynamic time frame, Similarly, Shri Prakasa

(1977)28

takes each type of infrastructural facility,
separately, and so no attempt is made to look at aggregate
impact ©on a dynamic setting., Hemlata Rao (1984)27 attempts
to study the inter-regional disparities in each type of
infrastructurél facilities at the taluka level in Karnataka,
This study is valuable in so far as it attempts to inte-
grate the various tupes -of facilities in arriving at an
overall composite index of development but again ignores
the sectoral aspect and dyhamic time frame, Similarly,

28

Singh's (1985) work, too, ignores the sectoral aspect

and takes an overall view of the economy,

26, Shri Prakasa, "Regional Inequalities and Economic
Development with Special Reference to Infrastruc-
tural Facilities in India%, Indian Journal of Regi-

- onal Sciences, vol. 9, no. 2, 1977,

27. Hemlata Rao, Regional Disparities and Development
in Indias, Banglore, 1984,

28, Singh, V.K, Infrastructure and Economic Development
in India, M,Phil Dissertation (unpublished); GCSRD/
JNU, New Delhi, 1985,
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Thus, no serious attempt has, so far, been made
to study the agricultural infrastructure and its regional
dimensions in a dynamic time frame, All most all works29
that have dealt with this subject have dealt mainly with
one single type of agricultural infrastructurel facility
in isolation, However, Kainth (1987$Omade an attempt
to study agriéultural infrastructural facilities and
agricultural productivity across the distficts of Punjab,
But the problem with this study is thet it has made use
of a number of proxy variables in plade of most of the

physical infrastructural facilities as the basic input

of the study and lacks in dynamic time frame,

Need for the Present Study

The need for the present study grows out of the
paucity of comprehensi?e $tudies on agricultural infra-
structure in the context of dynamic and spatial dimen-
sions, Most of the works on the subject dealt with sepa-
rate components of agriCUItufal infrastructure spparatelgp
Very few studies are there which attempt to look at these
componénts together in relation to agricultural sector

but these, again, lack in dynamic and regional dimensions,

29, Gadgil, D,R, (1948); Extension Project Report,
Allahabad, 1956; Gupta (1961); Raj, K.N, 51960);
Shah and Shukla (1961): Sovani (1960); Report on
Ramnad Mandapam Road (1962); Agro Economic Research

Centre (1961); and several other studies,

0. Kainth, G.S. "Infrastructure and Agrigultuyal, -
Productivity - A case study of variations 1in Punjab
Journal of Social and Economic Studies, vol. 4,

nO, l, 19871
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It is, therefore, felt that there is a strong need for
such a study which intends to fill in this gap by taking
care of dynamic and regional aspects, |

Furthebfmore, the need for such a stady arises in
the light of emerging importance of agricultural infra-
structural facilities, in some of the recent studies,3l

as a policy variable to develop less developed regions,

reduce instability in agricultural output and to combate

problems of poverty,
The objectives of the present study, therefore, are:

a) To identify the indicators of agricultural infra- /
structure;

b) To study the disparities in the distribution of
agricultural infrastructural facilities among
various areas;

c) To present a changing scenario of agricultural
infrastructural facilities among various areas
over time and;

d) To suggest the action planvto be followed in the

future in various areas,

31, a, Hamumanta Rao, C,H,, Ray, S.K,, and Subharao, K,

Unstable Agriculture and Drought-Implications for
Policy, Vikas, New Delhi, 1988,

b, Govt, of India, Planning Commission, Report of Study
Group_on Agricultural Strategies for Eastern

Region of India, New Delhi, 1985,
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The Choice of Area

For the purpose c¢f this study state of Haryana
has been selected precisely because it is one of the few
states where 'Green Revolution' technology in agriculture
was put into use and also that its inception and policy
initiatives at modernising agriculture in India happen
to coincide, Moreover, Haryana is one of the few states
where agrigultural infrastructure network was fairly well
developed at the time of initiation of new technology in
agriculture particularly in power and transport, It is,
therefore, thought that a study of this area would serve
as a guide to agriculturally hess developed areas,

Bearing the objectives of the present study in
mind, the term ‘agricultural infrastructure’ is used in
its broad sense, 1In fect, it is very difficult to seqrs-
gate the items of infrastructure which are exclusively
related to agricultural sector, In the present study an
attempt has been made to separate the items of infra-
structure which are related to agricultural sector, but
the ultimate chcice is conditioned by the availability
of data at the district level, Thus, as many as &ight
broad groups of agricultural intrastructural facilities
have been identified so as to be utilised as the basic
input in the present study. These broad groups of agri-

cultural infrastructure are as follows:
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I Irrigation
IT = Power

I11 Transport

Iv Marketing
\' Banking
VI Cooperation

VII Veterinary Health and,
VIII  Agmicultural Mechenisation and Technological
Infrastructure,
However, educetion (agricultural research and
extension services) have been left out from the present
study precisely because of the paucity of data at the

district level,

Data Base

The pelevant datz, used in the present study, were
collected for three points of time i.e, 1966-67, 1972-73

and 1982-83, from various issues of Statistical Abstract,

published by Statistical Organisation, Govt. of Haryana.
While, most of the date comes from this source, some of

the remaining snags in the data were removed by approaching
concerned offices, directly, at the state headquarters,
However, in case of some of the infrastructural indicators
for which either the data were not published or published
only for the latter periods, attempts have been made to

collect the data directly from the state headquarters,
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‘Despite the best efforts, data for some of the infra-

structural indicators such as the length of canals and
field channels, number of high yield varieties seeds
sale points, number of agricultural scientists and exten-
sion service centres, at the district level, were not
made available even at the state headquarters, The refore,
an attempt ts»magg to complete the study with the help
of proxy indicators, especially in the case of irrigation
infrastructure, The data for these eicht brosd groups
of agricultural infrastructural facilities were collected
at.the district level.

At present, the State of Haryana has twelve dis-
tricts, From the view point of comparability of data
over time at least five districts have been merged into
their respective parent districts, ultimately getting
seven districts in total, Districts of Sirsa and Bhiwani
have, therefore, been merged dnto district Hissar, district
Kurukshetra into Karnal, district Sonepet into Rohtak and
District Faridabad into Gurgaon district., Again, for
the sake of analysis, these seven districts have been
classified into high, medium and low productivity regions
on the basis of agricultural productivity per hectare of
gross cropped area, Thus, districts of Karnal, A mbala
and Rohtak constituted high productivity region, districts
of Hissar and Jind Medium productivity region and district
of G urgaon and Mahendergarh as low productivity region,

.

in each of the time periods, respectively,
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The study covers a period from 1966-¢7 to 1982-83,

Keeping the story of 'Green Revolution' in mind, the

entire period have been subdivided into two parts, i,.e.

from 1966-67 to 1972-73 and 1972-73 to 1982-83, The

present study, therefore, makes use of two break periods

along with the entire period under consideration.

Hypotheses:

1)

2y

4)

5)

6)

The areas which had relatively higher agricultural

- productivity also had relatively higher provision

of agriciltural infrastructural facilities,
Provision of More agricultural infrastructural
facilities lead to increase in agricultural yields,
The‘growth in agricultural infrastructural facili-
ties is found to be relatively higher in the high
agricultural productivity areas,

Disparities in agricultural infrastructural faci-
lities among various areas tend to result in inequa-
lities in agricultural productivity amongst them,
A peduction in the disparities in agricultural
infrastructural facilities tend to narrow down

the disparities in agricultural productivity among
various areas,

Disparities in the distribution of agricultural
infrastructural facilities are found relatively
more acute at the level of digtricts than at the

level of group of districts.
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Methodology

It would be in the fitness of things to outline

the detail of variables included in the eight broad groups

of agricultural infrastructural facilities, identified

in the present study and for which relevant data were

collected, to test these hypotheses,

I.

11,

III.

IV,

Irrigation Infrastructure

l, Irrigation by source:
a. Percentage of net area irrigated by canals
b. Percentage of net area irrigated by tubewells
and other wells,
2, Percentage ratio of gross area irrigated to
gross cropped area,

Power Infrastructure

1, Number of transformers per thousand hectares
of net sown area,

2. Length of L.T.-Lines (circuit kms) per thousand
hectares of net sown ares,

3. Length of 1l K,V, lines (circuit Kms) per
thousand hectares of net sown area,

Transport Infrastructure

1, Length of surfaced roads (sq. kms) per thousand
sq. kms of area,

Marketing Infrastructure

1., Number of principal &gricultural regulated

markets per thousand hectares of net sown area.
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VI,

V1I,

VIII,

<l

2, Number of agricultural sub-yards per thousand
.hectare of net sown area,

3, Number of fettiliser sale counters per thousand
hectares of net sown area,

Banking Infrastructure

l. Number of central cooperative banks per thousand
sq. kms of area,

2, Number of total banks pér thousand sq. kms, of
area,

Cooperative Infrastructure

l, Number of agricultural Primary Cooperatives
Credit Societies per thousand sq. kms of area,

2, Number of agrichltpral cooperative non-credit
societies per thousand sq, kms. of area,

3. Cooperative credit (Short plus medium term)
per hectare of net sown area,

Veterinary Health Infrastructure

1, Number of veterinary hospitals and dispensaries
per thousand of cat£1e population,

2, Number of livestock development centres per
ten thousand of cattle;population.

Agriculturzsl Mechanisation_and Téchhological Infra-

structure

1, Number of tracters per thousand hectares of

gross cropped area

2., Number of tube wells per thousand hectares of

gross cropped area,
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3. Fertilisers consumption (tonnes) per thousands
hectares of gross cropped area,
4, High Yield varieties seeds (Qtls.) per thousand

hectares of gross cropped area,

The whole exercise to test the hypothesis in the
present study is based on the use of two main statistical
techniques, namely, 'Coefficient of variation' and '‘mul-

Yiple correlation', However, in order to analyse the

.[behaviour of change of an individual district or a group

of districts with respect to agricultural infrastructural
facilities, over time, these statistical techngiues have
also been supplemented by the 'compound annual rates of
growth', The cartographic technique have also been used
to delineate productivity regions and crop regions, res-
pectively, Some of the recent empirical studies using
different statistical tools calls for a reorientation of
the existing agricultural strategy by giving greater
emphasis to physical infrastructure like irrigation and
its management, land development, strengthening of co-
opevrative societies and marketing infrastructure especially
in the less developed regions, ’

For instance, Hanumanta Rao and others found that
the proportion of population below poverty line is higher
in the unirrigated areas and declines with the increase
in irrigation facilities, They empirically tested that

- DIss
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the irrigation contributes to reducing instability in
agricultural output, Bringing out the importance of agri-
cultural infrastructure to reconcile the goal of self-
sufficiency through growth with stability, equity and

efficiency, the conclude that ™the poor have lower staying

capacity and credit worthiness, insthbility in food grains

output and drought hit them severely which may explain,
among other things, the decline in poverty ratio with the
increase in irrigation facilities“.32 Similarly, the
Study Group constituted by the Planning Commission after
empirically analysing the performance in respect of major
food crops in>the eastern region of India came to the
conclusion that there is a significant potential for raising
agricultural output &f farmers! resoufce position is
strengthened, the various uncertainities facing farmers
are reduced, new varieties of seeds and improved practices
are evolved to sﬁit different agro-climatic conditions

and infrastructure, both physical and institutional, is
provided, 33 Using the 'Stepwise Multiple Regression’
analysis the study found that water management emerges
as a key factor in the development of this region, In

the present study, disparities in the distribution of

32, Hanumanta Rao, C,H,, Ray, S,K. and Subha Rao, K,
Unstable Agriculture and Drought - Implications
for Policy, Vikas, New Delhi, 1983,

33. Govt, of India, Planning Commission, Report of
Study Group on Agricultural Strategies For

East=rn Region of India, New Delhi, 1985,
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each of the infréstructural facilities are analysed
with the help of 'Coefficient of Variation' in Chapter
III, The growth and inter-linkages in the agricultural
infrastructural facilities are ‘dealt with in Chapter IV
of the present study which uses 'Compound annual‘rates
of growth' and 'Mu}tiple coorelation', While Chapter

IT is devoted to the general introductioqbf the region
which w3 cartographic téchnique,the final chapter deals

mainly with the summary of conclusions and suggestions,



CHAPTER - II

INTRODUCTION TO THE REGION

Haryana is the seventednth state in terms of
geographical area, with an asrea of 44,212 sq, kms.l in
the Union of States of India, It came into being in
November 1966, as a result of bifurcation of the erst-
while state of Punjab, under reorganisation Act of 1966,
The region now comprising Haryana was comparatively less
developed within the erstwhile State of Punjab, The
three major perennial rivers, viz,, Ravi, Beas and Sutlej
which formed the well devéloped irrigation system and
main source of irrigation in the region remained in the
new State of Punjab, though Haryana shares these water
with it., Moreover, most of the small scale industries,
for which erstwhile Punjab was famous, concentrated in
the north western parts, went to the Punjab side, There-
fore, at the time of its inception Haryana Qas found to
be almost backward industrially, poor in mineral resource
base, deéficient in irrigation facilities but well served
by other overhead capital facilities such as power and
transport.2

Haryana is located on north-west side of the Indian

Union adjoining Delhi. The State extends from 27931 to

1, Govt, of Haryana, Department of Statistics,
Statistical Abstract, Chandigarh, 1983-88&,

2, N.C.A.E.R,, TechnozEconomic Survey of Haryana,
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31%9" north latitude and 74%5' to 77%' east longitude.
In the east of the state are Uttar Pradesh and Delhi,
to the South-West lieé Rajasthan and in the north bounded

by Punjab and Himachal Pradesh,

Physiograghx3

The state has two basic physical divisions, namely,
the Plains and the Aravalli range, The Plains cover the
entire state excépt Souththern Mahendergarh and the South-
west parts of the Gurgaon district. On the basis of ari-
clity, the plain can be sub-divided into eastern and
western plains, The B0 cms isohyet line serves as the
dividing line between the two plains. The Western Plain,
which covers most of the Hissar, Bhiwani, Sirsas, and Wes-

tern Mahendergarh district is characterised by having a

‘higher degree of aridity, It has well defined boundary

on the east marked by the Aravalli range, It is generally
a dry land region covered by 'Steppe! vegitation and with
sand dunes of wvarious shapes and sizes, T-he eastern
Plan, on the other hand, is rmmarkably flat, with a general
elevation varying between 200 and 230 metres above sea
level, which extends from the west of the Yamuna upto 50
cms, isohyet line, .The entire plain has fertile, light

and loamy soil,

3. Most of the facts on this section have been derived
from Techno-Economic Survey of Haryana, Prepared
by N.C.A.E.R., New Delhi,
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The Aravelli range is a narrow ridge streeling into
Haryana far about 90 kms in the northeast-south west
direction upto Delhi, It covers the southern parts of
Mahendergarh and adjoining areas of the Gurgaon district.
This physical division is characterised by roeky surface

——

with soil poor in fertility.

Rainfall

T he annual rainfall in the state is unevenly
distributed both over space and time, It varies from
25 cms in the western Hissar district to 110 cms in the
eastern Ambala district. More than 80 per cent of &annual

rainfall is accounted for in the quarter of July-September,

The amount of rayinfall {aries in the direction of south-

west to north-east, in the state,

Soil Types

In the western plain, the soil is generally sandy
which is not very much fertile, The soils in eastern
plain on the other hand, is found to be light and loamy
which is very\fertile, While, the éoils in the Araville

range is found to be rocky and poor in fertility,

FPopulation

According to 1981 Census, Haryana has a population
of 1,29 crores with 2 density of population of 291 persons

per sq., km, The pressure of population on land veries
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widely from district to district, it being the lowest

in Hissar (199) and highest in Gurgaon (378). The

rursl-urben composition of population reveal that about

78 percent of population lives in the villeges, District
Ambale turns out to be the most urbanised with 43,1 per
cent of population living in towns and district Mshender-
garh as the leasst urbanised with just 13 per cent of

population living in towns,

Occupational Structure

The State reveals significant changes in the occu~
pationad pattern since its inception. Thevagricultural
sector engaged about 66;7 per cent of the working force
in 1981 as agsinst 71 per cent in 1966, Nevertheless,
agriculture still continues to be the mainstay of the
state economy, The prOpoftion of agricultural lanourer
to the working force increased from about 12 per cent in
1966 to 16,2 per cent ©n 1981, The secondary and tertizry
sectors in the state engaged about 12 per cent and 21.3

per cent of the work force, respectively, in 1981,

Stéte Income

Within the erstwhile state of Punjab, which was
the most préSPerous state in the country, the present
Haryana region was quite behind its counterpart %ngab
region in economic prosperity, The Haryana Development

Committee estimated per capita income of Haryana area as
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B 339 (at 1960-61 prices) in comparison to ks 467 for
the Punjab region in 1961-62 es against all India average
of Bs 334.4 The per capita income of Haryana in 1966-67
estimated to be Bs 589 (at 1960-61 prices) in comparison
to ks 482 for all India.>
"Recently, Centrel Statistical Organisation has
brought out estimates of State domestic product (net)
for various states which clearly nrings out the fact
that Haryana ranks second, next only to Punjab, in terms
of per capita income right from 1970-71 through 1984-85,6
It reports'that per capita income in Harysna in 1970-71
(at 1970-71 prices) was ks 877 in comparison to ks 1070
in Punjab as against B 633 for all India, The State of
Punjeb being highest in per capita income in the whole
country, 1In 1984-85, per capita income in Haryana (at
1970-71 prices) works out to be B 1,111 in comparison to
Bs 1,538 in Punjah as against B 722 for all India, Again,
Punjaﬁ and Haryana being first and second respectively,
in per cepita income in the country,

Agriculture

The agricultural sector7 which contributed about

4, Govt, of Punjab, The Harysna_Development Committee
Report (Final) Chandigarh, 1966,

5. Govt, of Haryaﬁa, Statistical Abstract, Candhgarh
1968-69,

6. Govt, of Indie, Min, of Planning, C.S5.,0. Estimates
of State Domestic Product 1970-71-1984-85, Delhi,

7. The Agricultural Sector included animal husbandry,

forestry, fisheries etc,
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39 per cent bo State demostic product in 1966-67 and
employed about 71 per cent of working populstion in the
state-contributed 64,6 per cent to State's domestic pro-
duct and engaged 70,7 per cent of the working pOpulatioh
in 1970-71,8 However, contribution of agricultural sector
to net domegtic product of the state and proportionof
working population engaged in it déclined significantly

in the following decade, Agricultural sector contributed
about 49 per cent to net domestic product of the State

in 1984-85 and employed about 66,7 per cent of the working
populetion, Being major contributor to the State's domes-
tic product, this sector has, therefore, been accorded
prime importance in the development strategy of the state.
As a consequence, this sector has witnessed a major trans-

formation in terms of growth in the value of agricultural

outpot and yield, during the period under consideration

i.e, between 1966~67 and 1982-83,

Moreover, the inception of the state of -Haryana
and major policy initiatives at modernising agriculture
in India, commonly referred to as 'Green Revolution'!
happen to coincide these policy thrusts in agricultufe
resulted in significant area expansion under trops and

improvements in agricultural yield,

8. Gowvt, of India, Ministry of Planning, C,S.C.
Estimates of State Domestic Product, Delhi, Nov,
1986,




JiJ

Productivity Région

Table 2,1 presents an account of area under crops,
agricultural productivity per hectare of gross cropped
area end value of agricultural outpur of the twelve major
crops (calculated at 1980-81 harvest prices) undertgken
in the present study for trennium ending 1966-69, 1970-73
and 1980-83, éeSpectively. waever, table 2,1 shows only
seven districts instead of twelve at present in the state.
This is precisely because that atleast five districts
“have been merged ¥nto their respective parent districts
in order to make the data comparable over time, Again,
for the sake of analysis, these seven districts have been
classified into high, medium and low productivity regions
on the basis of the level of agricultural productivity
obtained in different districts at various points of time,

The high productivity region comprised of those
districts for which the value of agricultural output per
hectare of gross area was found to be more than E 2,100,
Medium productivity region included those districts for
which it was found between B 1,800 to 2,100 and low
productivity region covered rest of the districts which
reported value of agricultural output per hectare of gross
area less than B 1,800, in triennium ending 1966-69., In
the second triennium i,e., 1970-73, the value of agricul-
tural output per hectare of gross area for high, Medium

and low productivity regions were taken as more than



| TABLE NO. 2,1
Profile of Areag Value of Agricultural Output and Productivity

Area {'000 hectares) Agr1cultural Productivity Qutgut ( Rse. in Lakhs )
1966-67 15;6:71 I§55—81

1968-69 1972-73 1982-83 196869 1972-73 1982-83

1968-69 1972-73 1982-83

Haryana 3971el 4404.6 4649.2 1894 2325 2796 7995.0 10244.,0 13000.0
l. Karnal 736.4 820.1 907.4 2361 2888 3389 1739.0 2368,0 3075.0
2. Ambala 24246 284,6 29543 2102 2550 3311 510.0 726.,0 97840
3. Rohtak . 613.6 626.1 617.9 2334 2611 2904 1433.0 1635.0 1609.0
4. Jind ‘ 28%9.1 325.9 38l.4 2002 2456 2716 661.0 800.,0 1036.0
5. Hissar 12075 1420.,5 1676.7 1849 2326 2832 2232.0 3302.0 4748.0
6. Gurgaon 540.6 52648 -44257 1653 1752 2215 894.0  923.0 981.0
7. Mahender- 34249 365.6 32847 966 1296 2520 _ 331.0 474.0 £28.0
Garh _

Produc tivi ty ' ' co

Regions ~ . _ s

High 1592.6 1730.8 1820.6 2311 2732 . 3110 3681,0 4729.0 5662.0
Medium 1496 .6 1746.4 2058.1 1933 2349 2811 2893.0 4183.0 5784.0

Low 88345 892,.4 771.4 1387 1565 2345 1225.0 1397.0 1809.0
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ks 2,600, between ks 2,200 and 2,600 and less than k 2,200,
respectively. Similarly, in triennium 1980-83, high
productivity region comprised of those districts for which
the value of agricultural output per hectare of gross area
was found to be more than ks 2,900, districts for which

it was found between B 2,600 and 2,500 were included in
medium productivity region and rest of the districts for
which it was found less than ks 2,600 formed low producti-
vity region,

The map nos, 2.1 - 2,2 and 2,3 depict the various
productivity regions, so delineated, iﬁ the state for
triemnium 1966~69, 1970-73 and 1980-83 respectively, It
is interesting to note from the maps nos, 2,1, 2,2 and 2,3
thatkk the group of districts turns out to be the same
which constitutes different productivity regions in each
of the trtenniums, Thus, districts of Karnal, Ambala,
and Rohtak found to have constituted nigh productivity
region, districts of Hissar and Jind Medium productivity
region and districts of Gurgeon and Mahendergarh consti~
tuted low productivity region, in each of the triennium
periods, Whereas, these districts maintained uniformity
over time with respect to productivity regions, there had
been considerable chanées with respect to the level of
agricultural productivity among the districts, as shown
in table no, 2.1, Highest agricultural productivity per

hectare of gross cropped area was reported for district
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Karnal (R 2,361 in 1966-69, B 2,888 in 1970-73 and B 3,389
in 1980-83) and it was found to have maintained the posi-
tion of the first ranking district over the entire period.

The lowest agricultural productivity per hectare of gross

‘area was reported for district Mahendergarh (% 966 in

1966-69, B 1,296 in 1970-73 and B 2,520 in 1980-83) but

it had improved position from seventh to sixth and dis-
trict Gurgaon which stood sixth in 1966-69 and 1970-73
scaled down. to the lowest rang in 1980-83 triennium,
Similarly, district Rohtak scaled down and district Ambala
scaled up in the rank in terms of level of productivity
per hectare of gross area within high productivity region,
Districts of Hissar and Jind also interchanged the ranks
within Medium productivity redgion, Hissar scaling up and
jind scaling down in terms of level of productivity per

hectare of gross cropped area,

Land Use Pattern

Given the limited arez of land, its use bhas to be
made in 2 way so as to maximise the current returns and
does not damage its potnetialites for yielding better
returns in future, Land utilisation is, therefors, of
great importance particularly in a smallsized state such
as Haryana, Table No, 2,2 gives an account of land-use
pattern for the whole state, for different districts and

productivity regions in 1972-73 and 1982-83, respectively.

r



(000 hectares)

- TABLE NO, 242

LAND USE PATTERN IN HARYANA

LAND NOT AVAILABLE FOR CULTIVATION

i
i
a
|
|
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Total Area Forests Land put to Non-Agr.Uses Barrxr and uncultivated Lama%ﬁgiﬁdﬁﬁcuﬁzifgﬁe%aignd Fallow Land TOTAL Net Sown Area _
1972-73 1962-83 1072-73 1982-83 197273 198283 1972-73  1982-83 _g§7§:73‘§§§§:§§"'"" 1972=73 1982-83 1972-73 1982-83 1972-73 1982-83
5 M 3621 3595
eens ot 49 Yl e B B oo B | e B Blon Blon o Wan  Tohlon Bl
Te Kernal [ e (ifas) (3311) (2?73) (??16) (§?49) ?8.41) i %2.4) %i.e) ?8?54) ?8%14) %32.3) (33.58) (81.7)  (87.42)
L ' : 243 248
2+ Ambala 37 3 (53.43) (ﬁé.gs) (33.91) (33.11) (gfs) ?5.53)' iu ?1.57) 32.14) ?gle) ?;%94) %gé.os) Eg%.ss) (23;97) 223.32)
3+ Roheak 604» > (2?14) (%?84) (3%08) (3969) (2349) ?3.84) %g.o) %2.35) ?%?65) %%?i?) %i§f54) (16.89) (8;;46) (22211)
te Jind 330 322 (1?31) (2?48) (2?52) (2?86) (3?88) ?§;24) ?] %é.s) %2.6) %;.15) %g.a9> (igios) ?59.57) igi.gs) 122;43)
319
°e Hissar wees e (%?96) (i?sz) (§f94) (2?14) (2?47) %3.17) %8.83) %8.0) (é?gz) 32.27) %§2.72) %32.19) (84.28) (84.81)
om0 2 A Ban Bew dhes Bon Bue CBew Ben T Beo  Ghe Blae  dis dia
v | 245 264
" Mahéndergarh 2 2 (gfss) ?g.ev) '%;.94) ?io.ze) ?2.65) %§i74) %g.ss) ?ﬁ.zs) %3.0) ?g.ez) (ig.ls) (§3.74) (81.82) (82.26)
Producfivity
Regions | - v
e TR R Gon B Bl Bon B Bon B B Buo  Boo Gaem  O7om Bl
‘ 4 . 1591
Medium 1895 - 1869 %3.03) 35077) ?%.69) 12'75) | %2007) ?3.84) %3.74) %%.96) %%?28) %gfsg) %32.81) %13.88) %32?19) (85.12)
| 51 634
o O Ben B e e Bon oo Ban  Ban oo Buo  Bheo Ghon  Ghas Fon

(2.22)




The table reveals that the net sown area as a proportion
of total area shows a téndency to-increase for the whole

- state (83 per cent) in 1982-83 as compared to (82 per
cent) in 1972-73 as against the 48 per cent for all India
in 1982-83, Whereas, most of the districts in the state
reported significant increases in the proportion of net
sown area to total area, districts of Jind and Gurgaon.
experienced a decline in it due to increases in the pro-
portion of area under current fallow over the same period,
Similarly, high and medium productivity regions reported
significant increases in the proportionof net sown area

to total area, it increased relatively sharply for high
productivity region, Low productivity region experienced
a marginal decline in it over the entire period due to
increase in the proportion of area under forests, non-
agricultural uses, basren land and current fallow, Dis-

- tricts which reported significant increases in the pro-
pottion of net sown area to total ar=za in the state were
‘that of Karnal (87.5 per cent in 1982-83 as comparedAto
81,7 per cent in 1972-73), Ambala (66.5 per cent in 1982-83
as compared to 64,9 per cent in 1972-73), and Rohtak (83,1
per cent in 1982-83 as compared 81.5 per cent in 1972-73),
mostly due to decline in the proportionof area under barren
and current fallow because with agricultural prosperity

opportunity cost of land lying unused becomes high.

However, district Hissar and Mahendergerh districts also
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repbrted marginal increases in the proportion of net sown
area to total area over the same period, The Table
clearly brings out that the net sown area sas a propor-
tion of . total ‘area is found to be the h{ghest in dis-
trict Hissar (82,3 per cent) in 1972-73 but highest is
being reported for district Karnal (87.4 per cent) in
1982-83, The lowest proportion of it is being reported
for district Ambala (66 per cent) and district Gurgaon
(72 per cent in 1982-83) party due to physiographic rea-
sons and also due to relatively.higker proportion of ‘

land put to non-agricultural uses. The net sown area as

_a proportion of total area is found to be relatively higher

in high and medium productivity regionsl as compared to
the productivity region, again for the reasons of phy-
siographic characteristics and higher proportionof land
area put to non-agricultural uses in low productivity
regions, The proportion of area under forests to total.
area showed a tendency to increase in the state and also
in most of the districts excepting Rohtak district whereas
the porportion of area under forest in the state is found
to be very low (3 per cent) as against (38 per cent) for
all India. The proportion of total area devoted to forests
is found to be highest in district Ambala (1l per cent).

The other districts which devoted significantly higher

proportion of total area to forests were that of Karnal

(3.11 per cent), Rohtak (2.8 per cent) and Gurgaon (3,25
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per cent), All of the productivity regions reported
significant increases in the proportion of area under
forests, the highest proportion being reported for high
productivity region followed by low prbductivity region
Whereas, Medium and Low productivity regions reported
significant increases in the proportion of area put to
non-agricultural uses, it declined for high productivity
region between 1972-73 and 1982-83, On the other hand,
pfOportion of total area under barren land declined sub-
stantially in high and hedium productivity regions, it
showed avtendency to marginally increase in low produc-
tivity region especiglly in district Gurgaon, Similerly
proportion of total area under currént fallow declines
for high and medium producfivity regions, it increased
for low productivity region,

Thus, proportion of net sown area to total area
is found to be generally higher in districts with high

irrigation levels.

Land Holding Structure

Haryana is one of}thé few states in the country
which have relatively larger size of land holdings, The
average size of land holding in Harysna in 1970-71 was
found to be 390 hectares in comparison to 2,89 hectare

for PunBab, 4.28 hectare for Maharashtra and 5,46 hectare

‘for Rajasthan as against 2,30 hectares for all India.
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The average size of land holding in Haryana shows a
tendency to decline like many other states due to mainly
to increase ié population and also in response to the
implementation of land ceiling measures, The total

number of operational holdinggin the state increased

‘from 9, 13, 470 in 1970-71 to 10,111,564 in 1980-81, In

1975-76, average size of land holdings in Haryana was
estimated to be 3,58 hectares in comparison to 2,74 hec-
tares for Punjab, 3,66 for Maharashtra and 4,65 hectares
for Rajassthan as against 2,00 hectares for all India,
The average size of land holdings in Haryena further
declined to 3,52 hecteres in 198Q-8l,.

Table No, 2.3 gives the average size of land holdings
for the state, different districts and productivity regions
in 1870-71 and 1980-81, respectively, It clearly reveals
thet the lowest size of land holding is found to be in
Gurgaon district (2,23 hectares) followed by Ambala dis-
trict (2,77 hectares), While, largest size of average
holdings is foundin district Jihd (5,51 hectares) followed
by district Mahédndergarh (5,32 hectares) and district
Hissar (4,98 hectares) in 1970-71, Districts which found
to have relatively larger size cof 1énd holdings than
the average for the whole state (3,90 hecteres in 1970-71)
were that of Jind, Hisser énd Mahendergarh, The average
size of land holdings in 1980-81 is found to be largest
in district Hissar (4.68 hectares) followed by district
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Table 2,3

Average Size of Land Holdings in Haryana (Hectares)

1970-71 1980-81

HARYANA 3.90 3.52
1 Karnal 3.86 , 3.42
2 Ambala 2,77 2,86
3 Rohtak 3.54 2,96
4 Jind 5.51" 4,59
5 Hissar 4,98 4,68
6 Gurgaon 2,23 2,32
7 Mahendergarh 5,32 3.18
Froductivity Regions

High 3.39 3.08

Medium 5.25 4,64

Low ' 3.77 2,75




37

40

Jind (4.60 hectares) and Karnal district (3.42 Hectares)
Hcwever, districts of Gurgaon (2,32 hectares in 1980-81
as against 2,23 hectares in 1970-71) and Ambala (2,86

hectares in 1980-8l1 as against 2,77 hectares in 1970-71)

- reported lowest size of holdings in 1980-81 and showed

a tendency to increese in the size though marginaslly over

the previous period as the total number of operational

‘ holdings declined in both the districts between 1970-71

and 1980-81, Since, the marginal and small farmers have
lower staying capacity and credit worthiness, therefore,
most of them tend to sell their uneconomical small-sized
land holdings as a result the number of large sized hold-
ings show a tendency to accentuate rather than decline.
The table no., 2,3 also reveal that Medium and High
productivity regions enjoyed reletively larger average
holdings than low productivity region, largest size is

being reported for Medium procuctivity region,

Cropping Pattern

Cropping pattern means the proportion of area under
different crops, the rotation of crops, and area under
double cropping in a district or region, The analysis
of cropping pattérn is necessary for an identification
of the major crops that are grown in the district of
region by its farmers, Further, any change in the

cropping pattern may reflect infouence of demend arising
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from an increase in the level of incomes, government
policies, farm technology, quality of inpﬁts and the
development of agro-industries,

Table No. 2,4 gives the percentage area under
major erops in 1966-69, 1970-73 and 1980-83 trienniums,
respectively, for the while state, for various districts
and productivity regions, On the basis of proportiocn of
area under crops to total croﬁped area, major crop regions
have been delineated in the state for different triennium
periods, reSpéctively, as shown by map no, 2,4 and 2,5,

It reveals that rice growing region which included Karnal,
Ambala and Jind didtricts in 196€-69 triennium showed a
tendency to expand to include districts of Hissar and
Rohtak by 1980-83 triennium. Similarly, wheat region
which included almost all the districts excepting that

of district Mahendergarh in 1970-73 triemnium reported

an expansion so as to include all the districts by 1970-73
triennium. Bajra growing region which included mostly
districts of Jind, Hissar, Gurgaon and Mahendergarh in
1966-69 triennium reported expansion &nd included dis-
tricts of Fohtak and Karmal also in 198C-83 triennium
period, Similarly, oil seeds, sugar cane and cotton
growing regions in the state reported significant expan-
sion over time, Gram growing region turns out to be the
only region which included a;l the districts in 196669

triennium reports contraction over time and shrinked
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only to include districts of Rohtak, Jind, Hissar,
Gurgaon and Mahendergarh, The other crops which reported
considerable shrinkage in geographical coverage were that
of barley, pulses and maize,

Cropping pattern in the state, as shown in table

2,4 reveal that, in triennum period 1966-69, rice, bajra

and cotton in the Kharif and wheat gram and barley in
the rabi season found to be important crops. However,
rice is founq important only in Karnal and Ambala dis-
tricts, all other districts devoted less than one per
cent of total cropped ares to it, On the other hand,
bajra is found to be the most dominant crop in the Kharif
in most of the districts excepting that of Karnal, Ambala
and Réhtak. Cotton is also found to be an important in
Kharif crops‘but most of it was grown in districts of
Hissar and Jind. In the case of rabi crops, gram emerged
as the single most important crop grown in all of the
districts in the State. Gram was followed by wheat for
which proportion of area devoted was found to be consi-
derably higher in all the districts excepting that of
Mahendergarh district, Barley is another'important rabi
crop but most of it was found to heve grown in Gurgaon
district, Some of the other crops grown in various
districts were maize (district Ambala), Sugarcane (grown
mostly in districts of Rohtak and Ambala), Pulses (in
districts of Rohtak, Jind and Gurgenn) and oilseeds

(grown mostly in Hissar, Gurgacn and Mahdndergarh districts).



Rice

JTABLE NO.

2.4

R—————

Cropping Pattern in Haryana
(Percentage of Area Under Various Crops)
Wheat |

1966-69 1970-73 1980-83 1966-69 1970-~73 1980-83 1966-69'?§§§f73 1980-83
\ Ha;yana 5636, 6445 10.61 20483 26436 54.15 22,32  16.2 16.351
1. Karnal 18.51  23.30 36.27 33.3 45,0 49,75 00.5 03.65 02,0
2. Ambala 17.7 16.8 21.69 29 .64 30.6 40,64 00¢24 01.51 O0l.4
3. Rohtak - 00.2 02,08 03.4 27.8 31e5  42.8 00,16 15,93 17.12
v 4. Jind 0232 03.53 09.4 20,0 2645 35.7 19.38 21.17 20,05
5. Hissar 01.08 01433 02.4 12,68 15,45 20.27 28.83 2040 17,95
6. Gurgaon 00.15 00.44 00.68 21.8 30.0 46.15 26.85 19,73 23,53
7. Mahendergarh 00,09 00,01 00.0 00.3 07.65 05425 56.05 33,61 46,5
Froductivity
Regions
;. High 14.87 15.41 22.84 37.86 41.42 46.16 00.36 08,2 06.95
Medium 0le32 01.74 03.69 14.05 17,53 23,15 26.99 20.22 18,33
Low 00.13 00426 00439 14.48 20.81 35,71 3812 25445 33,39

Mal za

Barely

1 ’

Pulses

Gram

3

1966-69 1970-73 1980-83

196669 1970~73 1980-83

1966-69 1970~73 1980-83

1966-69 1970-73 1980-8!

2.44
0.6
13.58
1,02
l1.14
0.39
0.87
0.15

6.5
0.53
0.58

2.62
6470
14477

1012
0492
0.25
0498
04,05

636
0.37
0.58

1.42
2437
11.86

0.5

0.36
0.13
0.56
0.00

3032
0.16
0.33

5.46
0447
0.3
0.04
3.46
2.9
14.45
0.90

5.1
3,01
11.88

2.68
1.63
0.95

242

1.69
l.1

9.67
4.43

1.83

1.2
751

2.35

'0070

1.0

2425

l.6

1.23
8.37
6475

1.29
1.29
7458

l.46
0.2
045

0433

1.18
l.14
0.5

1.78

2.47

- leld

l.0c0

1.04
l.43
4‘0

l0‘25'

1.23
0.89
0.36
0.96

1.52
0.97
0.61

0.65
0.8
2,71

0.2

1.05
0434
0.68
0400

0.97
0.47
0.42

23.55
15.4
16.05
,-23.3
29.45
30.41
19.07
24.00

22.85
30.23
20.96

24.03
8.96
14,46
21,49
26,70
34.30
19.5
3649

15,25
32.87
26441

16.46

1.7

6.0
11.8 |
17.0
31.19 |
4.86
1449

5.90

28.57 .

.
9.08

43
‘ : ' Cotton
_0il Seeds ! ' Sugar Cane
1966-69 1970-73 1980-83 1966-69 1970-73 1980~-83 1966=-69 1970-73 1980-83
3.34 3.49 4.77 3.62 3.11 2490 5435 5420 7470
0.30 1.88 080 0447 3.84 3.30 0.30 l.44 1.30
0.20 1.58 2450 090 7437 10.95 O, 10 0467 1.20
1035 1098 1095 7028 6070 6)23 2.65 1055 2.0?
. .40
1.73 2448 2450 4.74 4429 3.67 6445 5.21 64
4 86 4050 '7:33 .1035 1005 0)58 12.70 13015 18007
4.62 5462 6.11 1.85 2437 1.69 0,40 0.34 0.35
3.12 5.46 8.40 0.67 027 0,00 0.23 0.05 0.00
2.54 1,98 1.55 7«84 5482 575 3,06 1.43 1.53
4.25 4.12 6.43 2.00 1.65 1.17 11.36 11.67 15.94
4,04 5.56 7.01. 1.39 1.51 0.97 0.32 0622 0.26

i
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Thus, the most dominant crop, in high productivity
‘region in 1966-69 triennium period, turned out to be wheat
followed by gram in the rabi season and the most dominant
in Kharif crops in rice. Gram turned out to be the most
dominant crop followed wheat iﬁ the rabi season both in
medium and low productivity regions and in Kharif bajra
turned out to be the most dominant crop as these regions
are found to be relatively drier areas, However, cotton
constituted aé an important Kharif crop only in medium
productivity region,

In response to the growth in irrigation, high yield-
ing variety seeds and improved agricultural prac¢tices, as
expected, wheat turned out to be the most dominant crop
followed by gram in the rabi season at the state level,
during the 1970-73 triennium, However, bajra still con-
tinues to be the most dominant among the Kharif crops
followed by rice, Whereas, proportion of area under
crops like wheat, rice end oilseeds improved considerably
at the state level, it registered substantial decline in
the czse of hajra, barley and pulsesm, Few significant
changes had occurred in the cropping pattern in 1970-73
triennium over the previous triennium period, What
emerged as the most dominant crop in this period as against
gram in the last triennium and relatively more propor-
tion of area is found to have been devoted to crops like

oilseeds and maize,
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The proportion of area under wheat increased sub-
stantially while it significantly declined for gram in
high productivity region, As compared to the previous
triennium period, proportion of area devoted to both rice
and bajra reported substantial increases consequent upon
the improvement in irrigation and hubrid varieties of
seeds, However, most of the increase inthe area under
bajra is found to have occurred in district Rohtak which
devoted a negligible proportion of area in the previous
Triennium period, |

While, gram still continues to be the most dominant
crop in the rabi season followed by wheat in medium pro-
ductivity region, wheat revealed a dramatic improvement
in the proportion of area devoted to it, Similarly, bajra
continues to be the mdst dominant crop in the Kharif
season but rice displayed considerable improvements in
terms of area devoted to it. Again, gram and bajra are
found to be the most dominent among the rabi and Kharif
crops, respectively, in low productivity region., Although
there seems to be no significant change found to have occ-
urred in the cropping pattern but wheat experienced con-
siderable expansion in the area devoted to it and bajra
reported significant decline in it over the previous
triennium period, Therefore, low prodﬁctivity region do
not display any significant change in the cropping pattern
excepting that wheat and oilseeds are slowly emerging as

important crops in the rabi season.
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A comparison of prbportion of area under various
crops among various districts, productivity region and
for the whole state is shown in table No. 2,4 It refeals
that districts of Karnal and Ambaia devoted 18,5 per
cent, 23,3 per cent and 17.7 per cent, 16,8 per cent,
respectively in 1966-69 and 1970-73 to rice as against
5.4 per cent and 6,5 per cent for the whole state in the
same periods, The proportion of area under rice was found
to be 0,2 per cent and 2,08 per ‘cent in 1966-69 and 1970-=73
respectively in district Rohtak, 2,34 per cent and 3,53
per cent, respectively iﬁ district Jind and 1,08 per cent
and 1,33 per cent, respectively in district Hissar,
Districts of Gurgaon and Mahendergarh devoted & negligible
proportion of area to it. The proportion of area under
rice is found to be highest (14,87 per cent in 1966-69
and 15,4 per cent in 1970-73) inhigh productivity Tegion
as against 1.32 per cent and 1,74 per cent in medium and
0.13 and 0.26 per cent in low productivity regions, in
the same periods. The proportion of area under wheat in
high productivity region is found to be the highest
(37.9 per cent in 1966-69 and 41.4 per cent in 1970-73)
as against the 14 per cent and 17,5 per cent in medium
and 14,5 per cent and 21 per cent in low productivity
region, Districts which devoted very high proportion of
area to wheat were Karnal (33,4 per cent and 45,0 per

cent ), Ambala, (29.6 per cent and 20,6 per cent), Rohtak
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(28 per cent and 31.5 per cent), Jind (20 per cent and

26,5 per cent) and Gurgaon (22 per cent and 30 per cent)

While proportion of area devoted to it by districts of"
Hissar (12.7 per cent and 15,5 per cent) and Mahendergarh

(0.3 per cent and 7,7 per cent) was found to be relatively

“lower, The prbp&sition of area under bajra was as much

as 56 per cent and 33.6 per cent respectively in 1966-69
and 1970-73 trienniums in district Mahendergsrh, 28,8

per cent and 20 per cent in district district Hissar,

26,9 per cent and 20 per cent in district Gurgaon and 19.4
per cent and 21,2 per cent in district Jind, District
Rohtak which devoted just 0,2 per cent‘of area to it in
1966-69 triennium deYoted more than 15 per cent to it in
the 1970-73 triennium, All other districts devoted very
low proportion of area to bajra in each of the time
periods, The highest proportionof area under bajra was
found in low (38.0 per cent and 25,5 per cent) followed
by medium productivity region (27 per cent and 20 per
cent). The high productivity devoted less than 1 per
cent and 10 per cent to it respectively in 1966-69 and
1970-73 triehniums. _

The proportion of area under maize is found to be
highest in high productivity region, devoting 6,5 per cent
in 1966-69 and 6,4 per cent in 1970-73 triénnium as against
less than one per cent each in Medium and low productivity

region, The highest proportion of area under maize is
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found to have devoted by district Ambala (13,6 per cent
and 14,8 per cent) all other districts devoted about one
per cent or less to it in each of the time prriods. 1In
contrast, proportion of area under barley is found to be
highest in low productivity region devoting 12 per cent
in 1966-69 and 7.5 per cent in 1970-73, other productivity
regions dewvoted relatively lower proportion in eéch of
the time peiiod. In the case of b arley district Gurgaon
found to be devoting highest proportion of area (14.5

per cent and 9.7 per cent) to it, The proportion of area
under pulses reveal that high productivity region devoted
highest proportion to it emong the productivity regions
which devoted 2,5 per cent, 1,5 per cent, 1,2 per cent,
0,97 per cent and 1 per cent, 0.6 per cent, respectively,
in 1966-69 and 1970-73 trienniums. With the exception

of Mahendergarh, Hissar and Jind district in 1966-69 and
with the exception of Karnal, Ambala and Jind in 1970-73
triennium all other districts in the state devoted less
than one per cent of total area to pulses. The highest
ppoportion of area under gram is reported by Medium pro-
ductivity region (30.2 per cent in 1966-69 and 33 per |
cent in 1970-73)., The proportion of area under gram is
reported to be 23 per cent and 15,3 per cent in high
productivity region and 21 per cent and 26.4 per cent in
low productivity region, in the same period. The highest

proportion of area under gram is reported by Hissar dis-
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trict (30.4 per cent in 1966-69 and 34,3 per cent in
1970-73) and lowest being reported for Karnal district
(15,4 per cent and 8,9 per cent), Similarly, pfoportion
of area under wilseeds is found to be relatively higher
in medium and low groductivity regions, devoting 4,25
per cent, 4 per cent and 4 per cent, 5.6 per vent,respec-
tively in 1966-69 and 1970-73 trienniums, Almost all of

the districts showed a tendency to increase in the propor-

" tion of area under oilseeds between 1966-69 and 1970-73

On the other hand, proportion of area under sugarcane is
found to be relatively higher in high productivity region
devoting 7.8 per cent in 1966-69 and 5,8 per cent in
1970-73 triennium as against 2,0 per cent and 1,7 per éent
in medium productivity region and 1,4 per cent and 1,5

per cent in low productivity region. The highest propor-
tion of area under sugarcane is found to héve been devoted
by district Rohtak (7.3 per cent) in 1966-69 and by dis-
trict Ambala (7.4 per cent) in 1970-73 teiennium, .While,
most of the—districts reported considerdble increase in
the proposition of area under sugarcane district,Mahender-
garh Beported a decline in it and devoted least of all

in each of the time periods. The proportion of area under
cotton is found to be highest in medium productivity
region reporting 11.4 per cent in 1966-69 and 11,7 pef
cent in 1970-73 triennium as against 3 per cent and 1,4

per cent in high and 1 per cent and 0.3 per cent in low
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productivity regions, The highest proportion area under
cotton is reported by district Hissar - 12,7 per cent in
1966-69 and 13,2 per cent in 1970-73 triennium followed
by Jind which devoted 6.5 per cent and 6,2 per cent in
the same periods, All other districts reported very
low proportion of ar<a devoted to it in each of the

periods, In the triennium period 1980-83, bajra (16,4

per cent), rice (10,6 per cent) and cotton (7,7 per cent)

in the Kharif and wheat (34,2 per cent), gram (24 per
cent) énd 0il seeds (4,8 per cent) in the rabi secason
turned out to be the most dominant crops at the state
level. 1In high productivity region, importa nce of gram
on the rabi grops suffered a further setbhack as wheat
turned out tc be the most dominant among all the crops

in the regibn. Other crops which suffered considerable
decline in the'prOportion of area in this productity
region were bajra, maize, barley and pulses, Again,

rice emerged as the most dominént among the Kharif crops
in high productivity region, Similarly, medium producti-
vity region revealed significant changes in favour of
wheat among the rabi crops and rice among the Kharif crops

although grem in the rabi and bajra in the Kharif crops

continue to be the most dominant. The proportion area

devoted to rice increased from 1,7 per cent im 1970-73
to 3,7 per cent and for wheat from 17,5 per cent to 23.2

per cent in the same period, On the other hand, propor-
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tion of area under bajra declined from 20.2 per cent in
1970-73 to 18,4 per cent in 1980-83 and for gram from
32,9 per cent to 28,6 per cent. Unlike in the previous
trinnium periods, low productivity region witnessed a
marked change in the cropping pattern in favour of wheat

and oilseeds, Although b ajra still remains the most

dominant among the Kharif crops, wheat emerged as the

most dominant among the rabi crops. The crops which
suffered significant decline in the proportion of area
were gram, pulses, sugar cane and maize in the low pro-
ductivity region, The proportion of aree under wheat
increased from 20.8 per cent in 1970-73 triennium to
35,7 per cent in 1980-83 triennium, from 25,5 per cent
to 33.4 per cent in the case of bajra and from 5,6 per
cent t0 7 per cent in oilseeds, Whereas, proportion of
area under gram declined very sharply from 26,4 per cent
in 1970-73 to 9.1 per cent in 198C-83 triennium,

Table 2.5 brings out the proportion of area under
food and non-food crops for different districts, produc-
tivity regions and for the whole state in 1966-69, 1976-73
and 1980-83 trienniums, respectively, It clearly reveals
that proportion of area under good crops which require
generally more irrigation tends to increase in high
productivity region throughout the period under consi-
deration and it tends to increase marginally for medium

productivity region between 1966-69 and 1970-73,



Table 335

Cropping Pattern in Haryana
(Area Under Food{%nd Non-FoodftIops

g gl ' 000 _hectares)
Food/Crops Non-Food/Crops
1966-67 1970-71 1980-81 1966-67 1970-71 1980-81
1968-69  1972-73 1982-83 1968-69 1972-73 1982-83
Haryana 3483 3885 3934 488 520 715
(87.71) (88.20) (84.62) ' (12,29) (11.80) (15.38)
1. Karnal 662 761 854 75 59 53
(89,57) (92.84) (94.14) (10.43) (7.16) (5.86)
2, Ambala 212 257 252 30 27 43
(87.54) (90.37) (85%.30) (12,46) (9.63) (L4.70)
3. Rohtak 544 562 555 69 64 63
(88.71) (89.86) (89,77) (11.29) (10.24) (10,23)
4, Jind 254 287 333 35 39 48
(87,76) (88.,0) (87.34) (12.24) (12.,0) (12,6%) n
5, Hissar 979 1155 1241 228 265 436 oo
(81,09) (81.32) (74.0) (18.96) (18,68) (26.0)
6. Gurgaon 504 488 407 37 44 36
(93.20) (91,67) (91,91) (6,80) (8.33) (8.00)
®. Mahendergarh 329 344 301 14 21 28
(95.98) (94.20) (91.48) (4.02) (5,80) (8,52)
Productivity Regions
High 1419 1481 1661 174 150 160
? (99,09) (90.79) (91,73) (10.91) (9.21) (8.27)
Medium 1233 1442 L5574 264 304 484
(82, 38) (82.57) (76,47) (17,62) (17.43) (23.53)
1w QY a7 708 3 65 64
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However, proportion of area under goodﬁgfops tends to

decline in_Medium productivity region in the latter
triennium period and it declines continuously for the
low productivity region. The proportion of area under
food/g¥ops in high productivity region increased from
89 per cent in 1966-69 to 90,8 per cent in 1970-73 and
further to 91,7 per cent in 1980-83 triennium, The
proposition of'area under %oodZ%?ops in medium producti-
vity region increased from 82,4 per cent in 1966-69 to
82.6 per cent in 1970-73 which declined rather sharply
to 70.8 per cent in 1980-83 triennium, Although, pro-
portion of ares under food grain crops is found to be the
highest in the low productivity region in each of the
peridds but it tends to decline from 94.3 per cent in
1966-69 to 92,7 per cent in 1970-73 and further to 91.7
per cent in 1980-83 triennium. The maximum proportion
of area devoted to non-food grain.crops is found fto be
in medium productivity region followed by high produc-
tivity region, in each of the time periods. The highest
préportion of area devoted to non-féod grain crops is
found to have been contributed by districts Hissar and
Ambala, Thus, a shift in favour of foodgrain crops in
high productivity region and in favour of non-food
grain crops in medium and low productivity region is

taking place over time, However, in medium productivity



49

re e
V%

region from which crop shift is taking place in favour
“
%f cotton and in low productivity region in favour of

oilseeds among the non food grain from foodgrain crops,

Cropping Intensity

T he new strategy of agriculture development empha-

~sised intensive cultiwation to bring about rapid increases

in agricultural output. Therefore, supply of short dura-
tion improved varieties of seeds, provision of betterl
infrastructural facilities and selective mechanisation
among other things were ensured to effect improvements

in cropping intensity., 1In response to these policy ini-
tiatives along with imprevements in irrigetion crOpping
intensity has witnessed a considerable improvements in
the state over‘time, Table No, 2,6 gives an account of
cropping intensity for different districts, productivity
regions and for the whole sfate in 1966-69, 1970-73 and
1980-83 triennions,.respectively. Surprisingly, it
brings out relétively higher cropping intensity for low
productivity region in 1966-69 triennium, The cropping
intensity there is found to be 139,8 per cent as compared
to 135,2 per cent iﬁ high and 138,2 per cent in medium
productivity region, Since, most of the low productivity
region is comprised of dry areas with low irrigation,

the cropping intensity is found to be high on account of

farmers behaviour -who tend to sow the crops in low moisture
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Table 2,6

Cropping Intensity

196667 1970-71 1980-81
1968-69 1972-73 1982-83
HARYANA 134,4 142,2 152,8

1., Karnal 133.9 147,2 161,7
2, Ambala 134,8 147.8 148,9
3. Rohtak 137.3 142,8 143,8
4, Jind 144 ,4 158,2 163,3
5, Hissar 132.3 135.4 153.3
6, Gurgaon 132,0 134.7 147.2
7. Mehendergarh 147,6 151.4 145.4
Productivity
Regions
High 135,2 145.8 151.4
fedium 138,3 147,0 158,6

Low 139.8 143,0 146.3
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conditions anticipating rain in the near future, Thus,
high cropping iniensity in low productivity region resul-
ted in this process may be treated as spurious, The
cropping intensity in the following triennium periods
i,e, in 1970-73 and 1980-83 is reported to be higher for
the high and medium productivity regions., Although,
cropping in*ensity showed a tendency to increase in all
of the productivity regions in response to improvements
in irrigation, it increased relatively more sharply for
high and medium producrivity regions. A comparison of
table no. 2.6 with 2,7 regeal that the cropping intensity
.is found to be relatively higher in those districts which
enjoyed relatively better irrigation. Districts of Karnal
(161.6 per cent), Jind (163.6 per cent) and Hissar (153,3
per cent) reported very high cropping intensity in com-
parison to other districts in the state precisely on
account of high irrigation; while districtss of Gurgaon
(147.2 per cent), Ambala (148,9 per cent), Rohtak (144
per cent) and Mahandergarh (145.4 per cent) reported

relatively lower cropping intensity.

Irrigation

Tha distribution of rainfall in the state reveal
wide variations both over space and time, Moreover, the
vagaries of nature give rise to frequent drought and

scarcity. Therefore, there is an increased need for
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providing assured supplies of water through development
of irrigation infrastructure. Irrigation in the state
as indicated by the percentagé ratio of gross area irri-
gated to total crbpped area reveal that Ain 1966-67 medium
productivity region was found to be the most irrigated -
with 50 per cent of its gross cropped area as irrigated.
The percentage of gross cropped area irrigated in high
and low productivity regions were found to be 35,5 per
cent and 25,4 per cent, respectively, In the subsequent
periods, however, high productivity region is found to
have outpaced the medium productivity region, irrigating
more than 75 per cent of its gross cropped aresa in 1982-83,
The percentage of gross cropped area irrjgated in medium
and low productivity regions in 1982-83 is found to be
68 per cent and 45 per cent, respectively, While, pro-
portion of gross area irrigated to gross cropped area
increased substantially in all the productivity regions,
it is found to have increased velatively more sharply

in high productivity region. District which found to
have énjoued relatively higher irrigation in the state
were Karnal (93 per cent), Hissar (65 per cent), Jind
(84 per cent) and Rohtak (63 per cent), District Ambala
of high productivity region and Gurgaon and Mahendergarh
districts of low productivity region experienced very
lower irrigation in the state, throughout the entire

period, However, most of the increase in irrigation in

-
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these districts is found to have occurred only in the

latter period i.e. between 1972-73 and 1982-83,

Sources of Irrigation

The irrigation by source, as shown in the table
no. 3,7, reveal that almost all the irrigation was done
by canals and tubewells, other sources of irrigation had
a very little role to play, excepting in 1966-67, where
it irrigated about 5,4 per cent of net cropped area,
Districts where other sources of irrigation were found
to be of some significance were those which reported low
irrigation such as districts of Gurgaon, Ambala and Mahen-
dergarh, However, other sohrces of irrigation even in
these districts is found to be indreasingly marginalised
over time, The canalé as a source of irrigation is found
to be most important in the state, irrigating as much
as 76,6 per cent in 1966-67 and 53,6 per cent of net
cropped area in 1982-83, On the other hand, tubewells
and other wells taken together irrigated 17.6 per cent
and 46,3 per cent of net cropped area in 1966-67 and
1982-83, respectively, Therefore, tubewells and other
wells had been emerging as an importént source of irri-
gation over time, canals still continues to be the most
dominant source of irrigation at the state level,

Irrigation by source in various districts and

productivity regions reveal that the canals as a source



TABLE NOe. 247

Irrigation
Percentage of Gross Area ‘ Percentage of Net Area Irrigated by Sources:
Irrigated to Gross E€ropped Area Canals : Tube wells
196667 1972-73 1982-83 196667 1972-73 1982-83 1966=67 1972-73 1982-83
Haryana 33.8° 41.87 63.27 76.64 58439  53.57 17.63 41l.18 46.26
1. Karnal 5564 73.4 93.3 6748 28.8 2643 3242 71.2 737
2., Ambala ;3.6 2841 51.3 19.4 08 .6 03.2 677 87 .9 9348
3. Rohtak 37.5 40,8 63,2 71.1 5943 6045 20,0 4047 39.5
4. Jind 57.2 6546 8349 9744 9446  76.8 0049 0544 2343
5. Hissar 42.9 50.8 64,6 95.8 9243 82.8 04,2 06.8 17.1
6. Gurga-on 21.6 25,0 51.6 21.6 17 .6 24.7 31,2 82.4 747
7. Mahender- 08.4 09 .4 36.0 40.0 00:0 02,8 4363 100.0 972
garh
Productivity i
Regions e
High 3545 5649 7546 5247 3243 30,0 39.9 66 «6 69.0
Medium 5040 51.8 68.0 96.6 93.5 79.8 02,5 06.1 2042

Low 25.4 275 45,0 30.8 17 .6 13,7 373 8244 86.0
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of irrigation is found to be the most dominant in

medium productivity region and districts (Hissar 95,8

per cent in 1966-67, 92,3 per cent in 1972-73 and 82,8

per cent in 1982-83; Jind 97.4 per cent in 1966-67, 94,6
per cent in 1972-73 and 76,8 per cent in 1982-83), irri-
gating as much as 96,6 per cent in 1966-67 and more than
77 per cent in 1982-83, Tubewells and other wells, on

the other hand, are found to be the most important sources
of irrigation in high and low productivity regions,
especially in the latter periods i,e, 1972-73 and 1982-53
Tubewells and other wells irrigated as much as 69 per cent
of the net area in high prodictivity region and 86 per
cent of net area in low productivity region, ;n 1982-83,
Mor=zover, it can also be observed from Ta ble no, 4.7

that importance of canals as a source of irrigation even
in medium productivity region is found to be declining

and that of tubewells and other well is increasing over
time, as net area irrigated by tube wells increased from

a level of 2,5 per cent in 1966-67 to 20,2 per cent in
1982-83, Districts where canals as a source of irrigation
is found to be the most important were Hissar, Jind and
Rohtak irrigaeting more than 60 per cent of net area in
each of these districts in each of the time period, On
the other hand, tubewells as a source of irrigation are
found to be the most dominant in districts of Karnal,

Ambala, Gurgaon and Maheridergarh, irrigating more than



55

70 per cent of net area in each of these districts in
1982-83,

The general introduction of the region re&eals
that high productivity region and most parts of medium
productivity region and thei® respective districts are
relatively better placed in terms of physiographic cha-
racteristics, climate conditions, types of soil, irriga-
tion and its infrastructure, average size of land holdings
etc, As a result these regions and most of the districts
had enjoyed relatively‘higher cropping intensity and
agricultural productivity per hectare of gross cropped
area, On the other hand, low productivity districts and
region is characterised by rugged and rocky topographical
attributes with hard sandy surface, soil poor in ferti-
lity, scanty rainfall with fower irrigation infrastruc-
ture,- Therefore, thus region is generally found co-ters
minus with dry land area, unfavourable for intensive
cultivatiob? The average size of land holding is also
found to be relatively lower than in other regions of the
state, All of these factors have contributed to rela-
tively lower cropping intensity and agricultural produc-
tivity per hectare of gross cropped area,

Moreover, cropping pattern of this region also

land support to the contention of its backwardness as

R Although Farm Management studies and most of the
other studies using this source of data came out
that relatively small sized holdings are found to
have enjoyed more productivity due to relatively
more intensive cultivation, .



62

more than 90 per cent of gross cropped area is found to
have devoted to food grain crops., Although, a sbift is
found to be taking place in favour of non food grain
crops ower time but for crops which require low irriga-
tion, 1In contrast, cropping pattern of high produétivity
‘region reveals that it devoted rélatively lower propor-
tion of gross cropped area to food grain crops particu-
larly in the beginning it is found to have been increa-
singly devoted to rice and wheat in response to improve-
ments in irrigation and availability of other technolo-
gical inputs, Similarly, medium productivity region
is also devoting significantly Bigher proportion of gress
cropped area to food grain crops but it is found to be
declining in favour of non food grain grops especially
for those crops which require relatively more irrigation
such as cotton, |
Thus, low productivity districts and region turns
out to be a problem area which fequire'special attention
on the part of policy makers and administrators to devé-
lop these districts and whole region through area specific

programmes of development,
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CHAPTER - III

DISPARITIES IN AGRICULTURAL INFRASTRUCTURE

Regional disparities in agricultural facilities
offer unequal access to the opportunities of facilities
and incentives and thereby to adopt new technology in
agriculture by the forming community of different areas,
Disparities in agricultural infrastructural facilities
are bound to result in economic inegalities and uneven
agriculturgl development améng various regions, Although,
new technology inagriculture was in operation in the early
sixties as pilot projects in the form of I.A.D.P. (Inte-

grated Agricultural District Programmes) initially started

in seven districts in 1961 and latter extended to sixteen

districts with one project in each state, which emphasised
an immediate and rapid increase in production in most
favourable areas through the application of a package of
ihputs and associated improved practices. The @inciple

of intensifying area through the application of a package
of practices'was extended, in 1964, to I.A.A.P. (Inten-
sive Agricultural Area Programme), which covered about

1200 community development blocks in addition to the 300
community development blocks already covered under I.A.D.P.
The lack of adequate infrastructure was soon identified

as a major limiting factor in most of the I.A.D.P,
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districts, The infrastructure for agricultural deVelop-
ment differed very widely among the I.A,D.P. districts,
The review of the I.,A.D.P. districts brings out clearly
that "the districts (or aregs) that they were often found,
on closer examination, to vary in many respects in their
agricultural resource base, in infrastructure, in tech-
nological base, etc,"

The working of agricultural sector during the
early sixties showed that a new technology in agriculture
was very much needed if Indian economy was to be freed
from food imports, The Dr§ft outline of Fourth Five Year
Plan, therefore, asserted that "it is necessary to make
a far greater use of modern methods of productién to
bridge the gap between démand and production, by the
application of the latest advances in the science of
agriculture".l A similar view was expressed by an another
government publication in April 1965, where it says,
"History of economic development in general and agricul-
tural development in particular of the countries of the
world shows that transformation of traditional agriculture
is possible through strong injection of modern technology

. . . 2
and scientific techniques on a massive scale",

1, The Planning Commission of India, Ath Five Year
Plan - A Draft vutline, 1969, p. 175,

2. Govt. of India, Ministry of Agriculture : Agricul-
tural Development - Problems and Perspective,
April 1965, Pe 30 ‘
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Against this background the new agricultural stra-

- tegy which was aimed at rapid and spectacular increase

in foodgrains production was adopted from 1966-67, There
was a fundamental departure from the precious agricultu-
ral strategy in that it émphasised intensive cultivation
using high Yielding variety seeds, more use of fertilizers,
effective plan protection and adequate wateB supplies,
Since the new agricultural technology had built-in-bias

in favour of resource rich areas, therefore, it tended

to result in regional inequalities, There are a number

of studies which made an attempt to study the impact of
new teéhnology in agriculture, in India, Most of these
studies found that the impact of new technology has not
been uniform in different regions and even amohg different
type and sizes of farms within the same region, For ins-
tance, Uma Srivastava and others (1971) argued that “em-

bodied technical changes like that of Green Revolution

will exaggerate existing integarm income disparities,

The gap will grow because the initial pre-technological
change in income distribution means en unequal opportu-
nity for farhers to attempt to adopt the technology“.3
G.S. Bhalla (1974) made an empirical study in the state
of Haryana in which he studied 723 cultivators and 142

agricultural labour households, Dipicting the income

3. Uma Srivastava, R,W, Crown and E,D, Heady, "Green
Revolution and Farm Income Distribution", Eco,
and Pol, Weexly, vol, vI, nNo., 52, Dec, 1971,

~
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data of adopters (of new tecnnology) and non-adopters

on Lorenz curve of income distribution, concludes that
there are very large income inequalities, But for ado-
pters, he says, "that contrary to the geherally held view,
the green revolution has tended to reduce rather than
aggravate income diSparities".4 Nandal (1972) studied

49 demonstration farms in Hissar, Jind, Gurgaon and
Mahendergarh districts and he found that both absolute
and relative income gains have tended to increase with
the increase in the size of holdings, level of mechani-
sation, formal education and number of earners in the
family, He was, therefore, of the opinion that "this
variation in socio-economic factors seems to have accen-
tuated inter-regional and intra-regional income inequali- -
ties which might involve serious socio-political impli-
cations",” Similarly, Walter Falcon (1971) argues that
whereas seed-fertilisers revolution has augmented the
physical output as well as farmers income, it has given

rise to generation problems.6 Ministry of Home Affairs

4, Bhalla, G,5, Changing Agrarian Structure in Indis,
Meenakshi, Meerut, 1974,

Jo Nendal, D,S, "Pattern of Income, Investment, Expen-
diture and Saving of Selected Demonstration Farms
in Haryana™, Indian Journal of Agricultural Eco-
nomics, vol, 27, Uct-Dec, 1072,

6. Walter Facon, P., "The Green Revolution - Genera-
tion Problems™, American Journal of Agricultural
Economics, Vol, 50, Dec, 1971,
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has also confirmed the view that "the new agricultural
technology, having been geared to goals of production,
with secondary regara to social implications, have brought
a situation in which elements of disparity, instebility
and unrest are becoming conspicuous with the possibility
of increase in tensions“.7 Many more studies could be
quoted such as C,H, Hanumanta Rao (1975)8 and others,
which have supported the contention that new agricultural
technology has resulted in widening the disparities among
various regions and within the same region,

When economic development over different regions
occurs unequally, it becomes politically imperative to
resort to corréctive policy measures, Therefore, the need
for reducing regional inequalities has been argued from
various angles, The first and foremost arguments is in
terms of social justice, The Draft of 4th Five Year Plan

recognised that "the pace of development within agricul-

tural sector set limit on the growth of industry, exports,

and the economy as a whole, and constituted a major'chn-

dition for achieving economic and social stability.9

7e Govt, of India, Ministry of Home Affairs, "The
Causes and Nature of Current Agrarian Tensions"
Mimeo,

8. Hamumanta Rao, C.H., Iechnological Change and

Distribution of Gains in Indian A r1cu1ture
Macmillan, Delhi, 1975.

9, The Planning Commission of India, Fourth Five
Year Plan - A Draft Outline, Delhi, 1969,
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It groups the priority programmes for agricultural deve-
lopment into two categories, One, those aimed at maxi-
mising production and second, those aimed at remedying
imbalances under the thrust on growth with social justice,
This led to programmes like S:F.D.A., M,F.,A,L., C.A.D.P.
and D.P.A.P. and several other special programmes aimed
at reducing inegualities among the regions and within
the same region., Although, most of the equity oriented
programmes were initiated during the 4th Plan period,
they began to take shape during the 5th Plan. Thus,
eliminating poverty and attaining self-sufficie ncy were
the major tests proposed by the fifty plan, with growth
for social justice being the principal objective.lo
Similarly, in the later periods also equity oriented pro-
grammes received even greater attention in the form of
food for work converted into N.R.E.P., R.E.E.G.P,, etc,
Thus, government of India viewed the reduction,in inequa-
lities important not only from the view point of the
social justice but also from the point of view of acce-
lerating the growth of the whole economy, mainteining
national integration, unity and sociospolitical stability.
The various other strategies wnich were adopted to achieve
these objectives were inter-governmental financial trans-
fers, policies of specialised financial institutions,

licensing polities and various incentives and attraction

10, The Planning Commission of India, Fifth Five Year
Plan, Delhi, 1974, :
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to the priﬁate enterpreneurs and direct investment pro-
grammes by the government in the backward regions., It
was recognised tnat infrastructure tor the economy play
an important roie in all ot tnese strategies to bé succ-
esstul, Tnerefore, reduction in desparities in infra-
structural facilities have thougnt to be indispensible,
In consonance with the plan objectives, Haryana
also formulated its own development strategy and imple-
mented it wibtn great vigour. Consequent upon tnese
progpammes, disparities on the overall intrastructural
facilities in general and agricultural infrastructural
facilities in particular tended to narrow down signifi-

11 of agri-

cantly over time, Table no, 3,1 gives-indices
cultural intrastructurel facilities under various heads

and overall agricultural intrastructure for various dis-
tricts and productivity regions, in the state, in 1966-67
1972-73 and 1982-83, respectively, The table reveals that
hign productivity region turned out to be enjoying tirst
rank in overall index of agricultural infrastructure, wnile
the second and third ranks were reported for low and

medium productivity regions, respectively, in eacn ot

tne time periods; Districts of Ampaia and karnal were

11, The indices of agricultural infrastructure, for
each district and productivity region, is obtained
by dividing the tacilities under various heads
by tneir respective mean and then adding them to-
gether to arrive at an overall index ot each
broad group of infrastructure and overall agri-
cultural infrastructure,
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found to nave enjoyed tirst and sewond ranks, respecti-
vely, in most of the inftrastructurail facilities and also
in overall index of agricultural infrastructure, District
of Hissar and Jind, both belonging to medium productivity
region, were separated to have enjoyed relatively lower
agricultural infrastructural facilities excepting that

of irrigation infrastructure, District Gurgaon, of low
productivity region, was found to have ranked third in
1966-67 and 1972-73, it slid-down to fourth rank in 1982-83.
District Mahendergarh, of the same productivityvregion,
on the other hand, improved its position dramatically
from seventh rank in 1966-67 to fifth in 1972-73 and to
third in 1982-83, Wnile, district Rohtak was found to
have strengthened its position in term of overall agri-
cultural infrastructure, idstricts of Hissar and Jind
were repbrted lower ranks in the latter period than
enjoyed by them in the eariier periods, The table also
brings out the ranks of differecnt districts in the state
with respect to agricultural intrastructural tacilities
under various heads, in different time periods. It
clearly reveals that the most important agriculural
intrastructural tacilities }n high productivity regions
were found to be that of power, irrigation, marketing,
banking and mechanisation, However, varicus other infra-=
structural facitities were also found important in diff-

erent districts such as transport, cooperative and
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veterinary nealth in Ambala district, veterinary nheaitn
and transport in Rontak district and cooperatives in
district Karnal, Similarly, irrigatiocn, marketing, trans-
port and banking were found important in medium produc-
tivity region, However, veterinary health and mechani-
sation, respectively, were found important in Hissar

and Jind districts, On the other hand, in the low pro-
ductivity region, almost all infrastructural.facilities
excepting that of irrigation were found important,

Table nos, 3.2 to 3,4 present an account of dis-
parities in the distribution ot agriculturael intrastruc-
tural faciiities under various heads among various dis-
tricts and productivity regions, respectively, 1In
1966-67, 1972-73 and 1982-83, The distribution of each
broad group of infrastructural tacilities reveal that
the disparities inits distribution showed a tendency to
narrow down over the entire periodm in both the cases,
However, the disparities in the distribution of trans-
port, marketing and veterinary nealth facilities both
among various districts and productivity regions had, in
fact, tended to accutuate marginally, between 1966-u7 and
1972-73, In order to bring out the complete picture of
diSpenities in the distribution of agricultural infrast-
ructural teeilities an attempt is made to study intra-
structural facilities under various heads at the level

of district and also at the level of productivity region,



Irrigation Infrastructure

The indices ot irrigation infrastructural facili=-
ties as indicated by the ratioc of gross area irrigated
to gross cropped arva, shown in table no, 3,1 reveal
relatively higher irrigation intrastructure in high and
medium productivity regions, However, medium pfoducti-
vity region accounted for the Ist rank in irrigation in-
frastructure in 1966-67 and ranked second in each ot the
subsequent periods as the first rank was enjoyed by hign
productivity region in 1972-73 and 1982-83, The irri-
gation infrastructure is found to have beenstirengthened
most in the districts of Karnal and Ambala within the
high productivity region, The irfigation infrastructure
in low productivity region is found to have signiticantly
improved over the entire period, most of it is found to
have improved in the latter period i,e,’' between 1972-73
and 1982-83,

The irrigation commission observes that "the minor
irrigation works have a special relevance to the drought
affected areas, The construction of minor works is to
be given ériority as they supplement the canal irrigaiion

. . 2
and fill the deficiencies of large irrigation works."l

12, Govt, of India, Ministry of Irrigation and Power,
Tne Report of the Irrigation Commission. voi, 1,
new Delhi, 1971,




Qiggricts
1. Karnal
‘. Ambala
3. Rohtak
4, Jind
S.Hissar
6. Gurgaon
‘J; Mahender Garh

Productivity
Regions

High
Medium
Low

=

INDICES OF AGRICULTURAL INFRASTRUCTURE IN HARYANA

TABLE NO.

3.1.

Irrigation

196667

1.64
0.40
1.11
1,69
1.07,
0.64
0.25

1.05
1.48
0.75

1972-73

1.75
0.67
0.97
1.57
1,21
0.60
0.27

1,36
1.24
«CE6

1982~83

1.46
0.81
1.00
1.33
1.02
0.91
0.57

1.20
1.07
0.71

Transport

Marketlng

Power
1966-67 1972=713
4,01 3.37
4,72 3.90
2.63 3.22
2.46 2.24
1.26 1.55
4,45 3.30
1,36 3.40
3.82 3.41
1.87 1.69
2,90 3.33

1982-83

4.24
3.89
2,17
2.28
1,55
3.47
3.41

3.45
1,72
3,40

Cooperation

Veterinary

Bankin
%982—83

1966~67 1672-73 1982-83 66~67 72-173 82-21 66-67 1972-73

C.80
1.18
1.20
0.72
0.82
1.25
1.02

1.06
0.77
1.14

0.95
1,22
1.01
0.81
0.70
0.92

1,44

1,02
0.72
1.10

1.08
5.49
0.93
0.77
0.79
1.11
1,09

1,06

- 0.78

1,10

4.60
1.18
1.94
2.14
2,36
2.75
2.%8

3.02
2.29
2.16

4,69
5 38
2 28
1.83
2.01
2.39
2.46

3.85
2,24
2.49

3.741.74
5.40 3,33
2.151.81
2,57 24.06
1.970,98
2.592.60

2.57?.26

!
I

1
4, 582 29

|
2, 491 53
3.43

2 06

2.09

3.15

1,98
1.96
1.48
1.76
1,59

2,31
1.68
1.71

2.01
2.67
2.04
1.40
1,47
2.49
1.93

2.18
1.44
2.30

166667 197273 1982-83

2.67
5.49
2.66
2.50
1,09
2.84
2,90

3.62

2,21

2.89

2.87
5.29
2,51
3.36

1.80

2.81
2.36

3.22
2.42
2,65

3.06
3.67
2.96
2.89
2.35
2.77
3.31

3.15

2,447 .7

3.11

1966~67 1972~73 1982-823

1.85
2.06
2.74
1.34
2.15
2.63
1.23

1.23
11.74
1.93

0.95
1.96
2.51
1,98
2.39
1,83
2.49

2,03
2.94
2422

1.64

2.56
1.89
1,63
2,07 .
1,92
2,33

1.89
1,95
2,07

Agricultural
Tech.& Mech, I
1966-67 1972-73 1982-83 66-67 72-738

13.62
8.45
3.97

3.33
1 3.46
6.46
2.63

8.73
3.39
4.58

11.58
7.79
4.63

3.72

2.73

6.22

5,34

8.34
3.07
5.02

Overall
Index

8

10.14
9.59
4.96

5.61

2,01

4.88

5.13

8.38
3.53
4,40

30.95
31.10
17.99
16,28
13,18
23,62
13.13

25.85
15.28
18.41

28.25

29.26

19,11
17.47
13.87
284,25
19.35

25.54
16.90
19,18
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It estimated net underground water recharge availabie for
tfurther exploitation and irrigation development in Haryana
as 2,7 pillion acre feet, Therefore, in pursuance of the
recommendation of the Irrigation Commission as ambitious
programme to- tap the underground water was undertaken and
digging of tubewells received an additionai tillip in tne
canal infrastructure dificient areas such as districts

of Ambala, Gurgaon, Mahendergarh and Rontak, especially

in the latter period,

The distripution of irrigation as indicated by the
ratio of gross area irrigated to gross cropped area among
various districts and productivity regions, shown in
table no., 3.2, reveal that the disparities in its distri-
bution are found to be glaring both among the districts
and productivity regions, The disparities in its distri-
bution are found to be relatively more acute among the
districts than among the productivity regions, and it
tended to narrow down, in both thecases, over the entire
period, However, disparities in ité distribution had,
in fact, accutuated marginally between 1966-67 and 1972-73
among the productivity regions as most of the improvement
in the irrigation infrastructure wasexperienced by high
productivity region consequent upon the adoption of dis-
trict Karnal snder I.A.D.P. in 1967-68, It can also bé
noted that the disparities in the distribution of irri-

gation infrastructure are narrowed down relatively more
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TABLE NO, 3.2

DISPARITIES IN THE DISTRIBUTION OF:

Percentage of GAI to GCA

Power:

Number. of Transffarmers

Length of Lt.

Length of 11 KV

. Transport:

; Length of Surface
Road Sg.Kms.per

Marketing

Number of Principal Agricul-
tural Regulated markets

~J
ot

Number of Agricul-'

tural subyards per

Number of Fertiliser
sale counters '000 h

1966-67 1972-73 1982-83 DPer '000 hects.,of NSA ines(Circui s (Circuit Kms
56667 1979-53 1085 a1 ;;giggrlfgggt ;gﬁeféggfggl;e§$;> '000 Sq.kms,Area Y000 hects.of NSA Y000 hects.of NSA hects of ns NSA

of NoA e NsA =% 1966-67 1972-73 1982-83 1966-67 1972-73 1982-83 1966467 1972-73 1982-83 1966-67 1972-73 82-83

1966-67 1972-73 1982-83 66-67 _72-73 82-83 T
Haryana 33.80  41.87 63.27  1.65 = 6.22  11.14 3,23 14,08 23.82 2.37 8.88 12,04 '126.62 342.39 453,00 - 19.64 20.84 = 27.74 17.71  23.37  31.68  3.91  6.62  14.65
1. Karnal 55.04  73.04 92.3 2.53. 9.13  16.83 3.04 14,53  37.48 3.64 7.77 13,93 101.21 325.01 489,14  20.70 23,06  34.00 23.89  29.85 32,31 8.65 15.44  21.90
R, Ambala 13.6 28,1 51,3 2.90 8.75  16.06  4.02 17.04  27.27 4.06 11.42 15,73 149.92 404.95 553.50  34.63 37.50  48.39 30.30  37.50  56.00  7.88  12.92  27.62
3. Rohtak 37.5 40.8 63.2 1.50 4,68 7.13 2.56 18.26 16.16 2.30 10,30 10.22 152,15 343,99 423,19 12.50 18,37 18.37 10.42 16,22 20,41 2,78 4,70 12,52
4. Jind 57.2  65.6 83.9 0.85 4.07  6.96  4.64 8.96 16.41 1.19 8,66 11,56 91.45 277.76 348.46  21.84 18.05  27.03 4.37 7.22 19.31  3.06  4.37  14.32
5. Hissar 42.9  50.8 64.6 0.45 3.46  6.00  1.92 '5.23  9.34 0,95 5.51  7.51 '103.81 238,48 356.72  13.64 13.08  17.70 15,45  15.39 22,31 3,12 4,89 9,26
6. Gurgaon 21.6  25.0 51.6 2.52 6.55 12,32  5.15 17.27 30.88 3.15 9.08 12,77 158.56 313.43 502.67  15.05 18.92 = 29.73 15.05  24.32  29.73  1.42  2.04 8,57
7. Mahendergarh 8,4 9.4 36.0 0.77 6.93  12.69  1.31 17.24 29,19 1,13 9,41 12,53 129.25 493.10 497.3¢ 19,09 16.33  18.93 24.48 36,76 41.67  0.49  0.98  8.33
Coefficient  58.08 54.87 30,90  60.61  35.98 40.20 44,06  35.65 42,00 54.65 21,28 21,99 21.93 24.65 17.32 38.28 38.36  39.93 50.81  48.18 42,02 79.84 81.32 50.75
of Vari
Productivity
Regions
High 35.50  56.94 75.64  2.31 7.43 13.24  3.21 16.36 ° 27.99 3.38 9.36 12,93 134.42 348,82 480 45  22.61 23.80 30,90 21,54  24.60  32.30  6.44 11,04 19.57
Meddum 50.00 51.78 68.03  0.65 3.57  6.16  3.28 5.97  10.51 1.08 6.05 8.17  97.63 244.80..7355J40  17.74 15.60  19.10 9,91 18,20  21.70  3.09  4.80  10.10
~ ' | /
Coefficient of 33.45 34,60 25.05 53.309 34,76 36.55 1,08 47,55 47,09 52.33 22,78 23.81' 19.50 21.65 17.64 14,42 26.38 23.54 36.70 23.02 23,40 79.00 75,33 47.15

vari
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sharply in the latter period as compared to in the first
period because most of the low productivity districts
experienced growth in it only during the latter period,
as districts ot Manendergarn and Gurgaon were adopted
under D,P.A,P, and S,F,D,A, programmes, respectively,

in 1970-71, on the recommendations of Rural Credit Review
Committce (1969), Similarlf. irrigétion intrastructure
is found to have been strengthened most in the latter
period in the district of Ambala as it wes adopted both
under S5.F,D,A, and M,F,A,L, programmes in 1970-71 and
also in district of Hissar which was'adopted under both
D.P.A.,P. and M.F.A.L. programmes in the same period, As
a result of these programmes the above mentioned districts
received relatively more attention and finance were
arranged for the development, including irrigation infra=-

structure,

Power Infrpastructure

Power is considered as one of the most important
infrastructural facilities not only in agricultural sector
but in the whole economy., Most of-tne agricultural opera-
tions are directly or indirectly related with the availa-

bility of power., Moreover, power as an intrastructural

- facility is most crucial in the areas where major irriga-

tion facilities are different and underground water is

available for irrigation, The Draft 4th Five Year Plan
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emphasised the rural electrification and it points out
thet "it was contemplated to supply electricity for
agricultural and agro-industries",l3 In response to em=-
phasis upon rural electrificstion in the Plan, Hafyana
Was the first state in the country to achieve hundred
per cent electrification of all its 6731 villages and

65 towns by 29 november 1979.l4 Table no, 3,2 presents
an atteunt of distripution of important indicators of
power among various districts and productivity regions,
respectively, in 1966-67, 1972-73 and 1982-83, The
distribution of number of transformers per thousand hect-
ares of net sown area reveal that the disperities in its
distribution were found to be very much glaring both
among the districts and productivity regions and it is
found to be relative more acute among the districts than
among the productivity regions, Aithough, disparities

in its distribution tended to narrow down substantially
over the €ntire period, it showed a tendency to accutuate
between 1972-73 and 1982-83, both among the districts

and productivity regions, The distribution of the length
of L.T. lines (circuit kms) pér thousand hectare of net

sown area reveal acute disparities in its distribution

13, The Planning Commission of India, Fourth Five
Year Plan - A Draft Outline, Delhi, 1969,

14, Govt, of Haryana, Statistical Absiract, Chandigarn,
1983-84, | .
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among the districts while very low disparities in its
distribution among the productivity regions, Whereas,
the disparities in the distribution of L'T; lines among
the districts tended to decline over the entire period,
it showed a tendency to accutuate between 1972-73 and
1982-83, Un the other hand, ‘disparities in the distribu-
tion of L,T, lines among productivity regions, which
were very low in 1966-67, tended to accutuate dramati-

cally by 1972-73 and remained almost as much acute in

11982-83 as were reported in the previous period. The

distribution of 1l K,V, lines (length circuit kms) per
thousand hectares of net sown area, although, revealed
relatively more glaring disparities than in the distri-
bution of L,T. lines both among the districts and pro-
ductivity regions, it tended to marrow down much more
sharply than the L,T, lines between 1966-67 and 1972-73,
However, disparities in its distribution revealéd 3

marginal increase in the later period i,e, between 1972-

73 and 1982-83, Again disparities in the distribution

of both L,T., lines and 11 K,V, lines is found to be
relatively more glaring among the districts than among
the productivity regions,

The distribution of most of the power infrastruc-
tural indicates reveal relatively more concentration in

districts of Gurgeon, Ambala, Karnal and Manendergarh.
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This is precisely because these districts are found to

be poor in canal irrigation infrastructure, and therefore,
most of the irrigation is done by tubewells operated by
power, As irrigation infrastructure indicated by gross
area irrigated to gross cropped area showed a significant
improvement in these districts in the latter peribd, con-
sequently therefore, power was given top priority in

these districts,

Transport Infrastruﬁture

Transport is an another important agricultural
infrastructure as it supply the farm sector with essen-
tial inputs in adequate quantities and in time and also
helps to dispose of the agricultural output to the markets,
The transport infrastructure, measured in terms of length
of surfaced roads, for the purpose of this study, play |
an important role in development of agricultural sector,
dispensing industries in the backward areas, creating
a link netween industries and agriculture ensuring closer
ties between producers and consumers in rural and urban
areas and also provides productive employment, Out of
the various modes of transport, road transport is the
only mode which is complete in itself and most suited
for agricultural operations, because of its inherent
advantages of flexibility, reliability and speed, It
is suited for short ahd medium distance movements and

volumeus of goods as well as passenger traffic.
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The road development in the country was planned
for 20 years, first in 1943 at the Chief Engineer's
Conference held at Nagpur, which covered the period upto
1961 and subsequently, under another 20 years plan upto
1981 at the Chief Engineer's conference held in 1957 at
Shillong, The Nagpur plan aimed at achieving 26 miles
of roads per hundred sq., miles of area of the.country,
and Shillong Plan envisaged doubling of that figures
to 52 miles per hundred sq, miles, To achieve this target
they alloted different road lengths for different level
of development of the country viz, developed and agri-
cﬁltural areas (60,5 per cent), semi developed areas
(20,5 per cent} and undeveloped and cultivated area (19
per cent), The also took into account all towns and
villages by gize of population and provided different
road length which decreased with size and also provided
for additional road length (5 per cent) for development..15
The planning Commission of India envisaged that under
the minimum needs programmes, by the end of the Fifth
Plan "all villages or group of villages with a population
of about 1500 are to be connected with all weather roads

except in hilly areas and ghat regions".l6

15, Govt, of India, Min. of Shipping and Transport,
Basic Road Statistics of India, 1974-73.

16. The Planning Commission of India, Fifth Five
Year Plan, N, Delhi, 1974,
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Consequent upon'the recommendation of Chief Engi-
beer's Conference (1957) lesser developed areas received
relatively more attention in the provision of road infra-
structural facilities, therefore, low productivity regions
turned ou£ to be egéoying relatively higher road intra-
structural facilities in the state, Table no. 3.2 gives
dis'ribution of the length of surfaced roads sq, kms per
thousand sq., kms of area among various districts and
productivity regions, respectively, in 1966-67, 1972-.73
and 1982-83, It brings out that the road infrastructure
is found to ke concentrated more iﬁ high and low produ-
ctivity regions. Districts which enjoyed relatively
higher road infrastructure in the state were that of
Karnal, Ambala, Gurgaon and Mahendergarh, The table
also makes‘it,very clear that disparities in the distri-
bution of road infrastructure is found to be relatively
lower than the disparities in any other infrastructural
facility, both améng the districts and productivity
regions, However, disparities in the distribution of
surfaced roads is found to be relatively higher among
the districts than among the productivity regions, S5
Although, disparities in is disiribution tended to decline
over the entire period, it showed a tendency to accentuate
between 1966-67 and 1972-73, Moreover, table no, 342
reveals that disparities in the distribution of surfaced

roads had a tendency to narrow down relatively more
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sharply ﬁﬁbhg the districts than among the productivity
regions, over the entire peried, The disparities in the
distribution of transport infrastructure before 1970's
were recognised by the Committee on Transport policy and
coordination in its final report (l966) and argued that
"to the extent possible, attention had also to be given
to measures for accelerating the pace 6f e conomic adfance
in the less develOped regions, More recently, the key
role of transport in stimulating the development of agri-

culture and rural industry is being stressed increasingly.17

Marketing Infrastructure

Marketing infrastructural facilities are very mgch
important to agricultural sector as it enables the far-
ming community to procure the required necessary input
in adequate quantities and time and helpsvin realising
the benefits of their hard work. In accordance with the
ppovisions of Agricultural Produce Markets Act, 1966, 50
regdlated markets were set up in the state. The marketing
infrastructure received further filling in pursuance of
the recommendations of the Administrative Reforms Commi-
ssion on Agricultural Administration and the Food Grains
Policy Committee, whereby goveynment decided to purchase

food grains at minimum support prices in 1967-68,

17, Govt, of India, Ministry of Transport and Shipping
Report of the Committee on Transport Policv and
Coordination (Final), 1966,
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Table No., 3,2 presents an account of the distri-
bution of principal agricultural regulated markets per
thousand hectare of net sown area, number of agricultural
sub-yards per thousand hectares of net sown area and
number of fertilizer sale counters per ten thousand hec-
tares of net sown area among various districts and produc-
tivity regions, reppectively, in 1966-67, 1972-73 and
1982-83, T he table brings out the fact that while the
number of hoth regulated markets and sub-yards were found
to be concentrated most in high and low productivity
regions, fertilizer sale counters concentrated most in
high and medium productivity regions, Districts which
reported relatively more concentration in the number of
regllated markets wdre that of Karnal, A mbala, Jind, Gur-
gaon and Mahendergarh, Districts of Ambala, Karnal, Hissar
Mahendergarh and Gurgaon seported relatively more concen-
tration of agricultural sub-yards, While, the distribu-
tion of fertilizer sale counters reveals relatively more
cohcen+fation in the districts of Ambala, Karnal, Rohtak,
Jind and Hissar, ‘

The table clearly indicates that each of the mar-
keting infrastructural facilities reveal gloring dispa-
rities in its distribution, with disparities reported to
pe relatively more acute among the districts than among

tne productivity regions, in eacn of tne time periods,
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moreover, disparities in the distributien of the number
of agricultural sub-yards and tertilisers sale counters
is found to be relatively more acute both among the dis-
tricts and productivity regions than in tne case of regu-
lated markets, Whereas disparities in the distribution
of agricultural sub-yerds and fertiliser sale counter§ B
tended to narrow down over the entire period both among
the districts and productivity regions, it nad, in fact,
accuntuated in the case of reguleted markets, However,
disperities in the distripution of fertiiisers sale
counters showed a tendency tou aécentuate between 1966-67

and 1972-73 among the districts,

Banking Infrastructure

Banks are vital financial institutions and their
role in economic development is very crucial. Theretfore,
banks are considered as a catalytic agent thet cén set
pace to the rate of development in the economy. In a
country where three-fourtn of tarmers are marginal and
small tarmers wifn a land nolding less than 5 acres, their
agricultura! credit regquirements can very well be imagined,
Moreover, the changes in agricultural practices and the
orogressive adoptiln of more modern production tecnnique
which needs more inputs nave eniérged the‘role and purpose

of credit.*® ALl India Rural Credit Survey, 1951-52,

18. N.C.A.E.R,, The Role and Purpose of Credit in
Agpiculture, wnew Delni, 1974,
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- needs of the cultivators were met by them,

84

revealed that the cooperative credit institutions, major
formal institution to finance agricuiturail operations,
pleyed an almost bnsigniticant Bele in providing credit
to agriculture, Only 3 per cent of the total credit

19 In view

of the poor institutional credit facilities‘avaiiabie in
the country, tne national Credit Council was set up in
February 1968, to access credit priorities on an 2all

India basis, Une of its function was to access the demand
for pbank credit from the various sectors of the economy
and in particular agricuilture, After considering a Wnole
gamut of problems facing ageiqulture, the Naticnal credit
council tixed the minimum target for expansion in commer-
cial banks lending to agriculture. In the Llight of deci-
sions of nNational Credit Council the branch licensing
policy was further liperated in order to effect expansion
programme of the banks to the rurai areas, The commer-

cial banks were asked to open one-third branches than in

‘the earlier expansion programmes with a provision of at

least 50 per cent of the total should be at unpanked cen-
tres and not less than 10 per cent in under developed

areas. The branch «xpansion scheme gained momentum atter

19, Reserve Bank of India, All India Rural Credit
Supnvey, Bombay, 1951-62,
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the nationalisation of major commercial banks and intro-
duction of the Lead Bank Scn‘seme.zO

The R,B,I,'s Review Committee (1969) observed that
"es @ sun—standﬁnlbproportion 6f small cultivators did
not obtain cooperative credit at atl and that those who
did, received too little of it in relation to their

2 .
nel The Committee recommended small tarmers deve-

needs,
ldpment agency (SFDA) and marginal Farmers and Agricul-
tural Labourer Agency (MFAL) to meet the problems of mar-
ginal and small farmers in select districts on an experi-
mental basis, Haryana adopted districts of Gurgaon and
Ambales under SEDA and districts of Hissar and Ambala
under MFAL, ConSeQUent upon these measures and other
related disectives from the R.B,I., banks introduced a num-
bers of schemes to help agriculturists.22

Table No., 3.3 gives the distribution of numbers
of central cooperative banks and total number of banks ‘
per thousand sq., kms of area among various districts and

productivity regions, respectively in 1966-67, 1972-73

20, Under this scheme all the 336 districts in the
country, excepting the Netropolitan areas of Bombay,
Calcutta, Madras and U,T, of Chandigarh, Delni and
Goa, were distributed among the major scheduled
banks, to play the 'Lead Roke",

21. All Indis Rural Credit Review Committee, 1969, p.
563, : .

22, Tne Report of the Banking Commission, 1972,
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DISPARITIES IN THE DISTRIBUTION OF:

Veterinary Services:

ganing: Cooperation: 2gr .Coop.Credit Number of veterinary Number of Live stock development
Number of Central Number of Banks : Number of Agricultural Number of Agr.Coop.Non- ' ’Rf}hects) hospitals & Dispensaries centres per'000 cattle
Banks per '000 sg. (Total) per'000 sqg. Coop.Credit Societies Credit Societies per'000 SfVNSA per '000 cattle population population
1566067 197 o s 1o 000 sq.kms.of Area sd.Kms,.Area 1966-67 1972-73 1982-83 106667 1972-73 1982-83  1066-67 1972-73 1982-83
1966-67 1972-73 1982-83 1966=67 1972-73 1982~83 196667 1972-73 1982-83 1966~67 1972=73 1982-83
23,92 81.23 452,23 8.00 4,98 9.65 10.71 12.79 18,39
Haryana 0.99 3,22 4,95 4,66 12,26 29,01 234,67 167.23 61.81 20,27 28.75 58.82
' 22.99 102.50 685.76 8.36 2.77 10.42 8.60 5.00 10.00
1.Karnal 0.76 3.40 4.83 4,51 12,61 29.89 220,90 148.39 57.63 15.60 20,55 35.79
35,63 161.98 639,56 9.00 5.44 8.55 10.30 10.50 30.65
2.Ambala 1.35 4,43 5.74 92.19 21.63 43.84 397.90 259.84 69,68 46,70 50,30 76,76 :
21.53 46 .84 369,65 10.88 5.18 11,65 14,70 18.95 12,73
3ﬁ§?htak 0.83 2.98 4,80 4,50 12,92 31,09 . 233.50 159.%0 66,81 15.70 28,00 62.35 5
| - , 12,36 41.40 409.36  3.39 6.10 7.90 9.80 9.76 14.5
4,J3ind 1.11 3.69 3.93 4,44 9.96 17.85 181,80 139.80 51.72 31.70 57.91 67.76 4
18,59 46,66 454,95 6.64 5.20 10.75 14.00 17.33 17.6
5.,Hissar 0.72 2.48 4,14 1.17 8.33 18.16 121,30 103.42 47.48 5430 17.65 33.59
’ 25,62 74,45 252,16 9.86 3.60 7.22 15.00 13.00 21.52
6.Gurgaon 1.31 2.61 5.55 5.98 11.75 39.66 297,30 183,55 95.90 10.20 22,84 48 .50 -
30.70 94,77 354.18 7.87 6.60 11.09 2.60 14.89 21.74
7.Mahender 0.86 2.88 5.69 2.86 - 8.63 22.5¢9 190.00 175.68 53,48 16,70 4,03 98Q01
Garh
32,15 53.11 34,72 30,62 27.13 17.97 41,10 37955 37.86
Cgefficient 26.52 20,70 14,89 53.80 36.86 35,09 41.10 29.04 21,52 70,66 65,86 37.69 ,
of Varijiation
Productivity :
Regions . :

) : : 26,72 92,83 564,66 9.42 5.00 - 10.45 11.20 13,14 14,92
High 0.98 3.60 5.12 6.06 14,66 33.39 .284,10 176.29 63.50 26,05 29.49 51.67 15.50 45.75 447.43 5.02 6.87 10.00 11.90 20.00 16.80
Medium 0.92 3.14 4,04 2.81 8 59 i8.11 151.55 109.31 48.24 18.50 24,20 39.55 28.15 82.51 253.00 8.88~ 5.16 8.64 8.80 15,04 21.60
Low 1.10 2.75 5.62 4.42 10,61 33.12 243.65 180.65 73.48 13.50 16.02 67.39 -

29,53 33.59 23.30 19.85  18.31 9,72 15.29 22.23 19.44

Coefficient 9.17 13.45 15.30 36,68 27.39 31,00 26,07 25-73 19.44 32.65 29,10 26.40
ofyVariation
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and 1982-83, The table clearly brings out the tact that
as a result of tne recommendations of the National Credit
Council regarding branch expansion scheme relatively
more concentration ef number of banks is found to have
occurred in the low and hignh productivity regions, More-
over low productivity region accounts for the industrial
concentration in Faridabad and Ballabngarh and more
recently at Gurgaon, Sohna and Dnharukera which attracted
more number of banks.,

The table'clearly brings out the factbthat dispa-
rities in the distribution of both central cooperative
and total number of banks are found to be relatively
sharper among the districts than among the delineated
productivity regions. 1It, further, reveals that tne
disparities in the distripbution of central coope:ative
banks are found to be reaiatively'lowér thandisparities
in the distribution of total number of banks both among
the districts and productivity regions, Whereas, dispa=-
ritiessin the distrioution of both type of banks tended
tonnarrow down over the entire period among the districts,
it showeéd a tendency to accentuate in the case of central

cooperative banks among the productivity regions,

Cooperative Infrastructure

Altnough, etforts ar strengthening the cooperative

intrastructure in the country started as early as First
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Five yvear Plan wrerein it notes that "to overcome insti-
tutional impediments, attention was focussed on land-
reforms, promotion of cooperative institutions and mar-
ketings",23 it received further attention with the visit
of the Second Team of Agricultural Experts, sponsored by
the Ford Foundation, in uUctober 1959,

Un the recommendations of the Committee on Coop-
erative credit (1960) the programme for revitalisatioﬁ
and reorganisation of small sized societies into vibble
units were pursued, as a consequence, the number of co=-
operative sociesties declined very drastically in 1972-73,
The main objectives of the cooperativesocieties were
redefined as to help tarmers, including small and marginal
farmers, rural astisans and agricultural labourers by.
providing them credit and other services required to
promote tneir economic interest in aécordance with the
cooperative principles, An account of the distribution
- of number of agricultural primary cooperative credit and
service societies and number of agricultural cooperative
non-credit societies per thousand sq Kms of area and also
distribution of cooperative credit (short plus medium term)
per hectare of net sown area, among various districts and
productivity regions, respectively, in 1066-67, 1972-73

and 1983-83, is shown in table no, 3,3

23, The Planning Commission of India, First Five Year
Plan, new Delhi, 1950
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| The table reveals that prior to the reorganisatiocn
of the cooperative credit societies most constration was
reported for districts of Karnal, Ambala, Rohtak and Jind
but after reorganisation more ccncentration is found to
have occurred in most of the districts of high and low
productivity regions, Similarly, distribution of non-
credit societies revealed relétively more concentration
in high and medium productivity regions in 1966-67 but
in the latter periods low and high productivity regions
accounted for more number of non-credit societies., |

The distribution of both credit and nbn-credit
societies reveal relatively higher diSpafitiéS among the
districts than among the productivity regions, Moreover,
disparities in the distribution of agricultural non-
credit societies turned out to be relatively higher than
disparities in the distribution of coope ative credit
societies both among the districts and productivity
regions, However, disparities tended to decline in both
the cases over the entire period.

The same table gives the distributioqbf agricul-
tural cooperative credit per hectare of net sown area among
varibus districts and productivity regions at different
points of time, It clearly brings out that in the initial
periods cooperative credit was found to be concentrated
relatively more in high and low productivity regions but

in the latter periods most of the concentration of it

&



82

J0

was found to have occurred in high and medium productivity
regions. Since, advancement of agricultura!l cooperative
credit had a built-in-btas in favour of relatively larger
land holdings, the high and medium productivity regions
enjoyed relatively more agriculrural credit per nhectare

on account of this t actor among otners, The highest agri-
cultural cooperative credit per hectare of net sown area
was reported for district Karnal (B 686) and lowest for
district Gurgaon (& 252) in 1982-83,

Reconciling with the patterns of disparities as
revealed in the case of most of the other infrastructure
fscilities, the distribution of agricultural cooperative
Credit reveal relatively higher disparities among the
districts thanamong the productivity regions, It, furtker
reveals that disparities in its distribution tended to
accentuate betweeh 1966-67 and 1972-73 both mmong the
districts abd productivity regions and it had accentuated
relatively more sharply among the districts than among
the average value of the productivity régions, However,
disparities in the distribution of agricultural coopera=-
tive credit showed a tendency to narrow down over the
entire period among the productivity regions, while it

had accentuated among the districtse

Veterinary Health Infrastructure

Animal husbandry plays an important role in Haryana's
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- economy, It contributed well over 12 per cent to

state's income as against about 6 per cent bor all

India, The state has a highly developed livestock sector
which is goremost among the states in the country and

is notéd for its well known breeds, Haryana is an impor-
tant supplier of cattle and buffalos to other states in
the country.24 Since, most of the districts and regions
in Haryana still follows traditional mixed type of far-
ming for the reasons of physiographic €haracteristics,
climate, deficient rainfall and irrigation infrastruciure,
poorly'fertile soil types etc, farmers of these areas have
a severe tendency to supplement their lower farm income
by cattle rearing, Therefore, districts of Mahendergarh,
Gurgaon, Hissar, Rohtak and Ambala found to have large
cattle population as compared to other districts in the
state., In view of its importance in the state's economy,
the goveinment formulated major programmes in the sphere
of improvement of breeds and disease control, Under the
breeding scheme emphasis was 1id on the intensification

of existing facilities by popularising the martificial
insermination method, Veterinary aid was considerably

improved by opening additional hospitals and dispensaries,

24, N.C.A;E.R., Techno-Economic Survey of Haryana,
Delhi, 1970

25, . Govt, of Haryana, Directorate of Animal Hushandry,
Intensive Cattle Development Projects in Harvana,
Chandigarh, 1982-83,
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The sheep and wool development, paultry, piggary and
dairying farming received greater attention inthe latter
period under various developmental programmes aimed at
specific aréas and section of population, |

Table no. 3.3 gives an account of distribution
of veterinary hospitals and dispensaries per thousand
of cattle population and number of livestock develop-
ment centres per ten thousand of cattle population among
thevarious districts and productivity regions, respecti-
vely, in 1966-67, 1972-73 and 1982-83,

The table clearly reveals that the veterinary
health facilities are found to be concentrated relatively
more in the districts of Ambala, Rontak, Gurgaon, Hissar
and Mahendergarh, as farmers_of these districts are rela-
tively more interested in supplémenting their lower farm
incomes by animal husbandry, The distribution of both
of the veterinary health facilities reveal glaring dis-
parities both among the districts and pioductivity regions,
The disparities in the distribution of these facilities
are found to be relatively more acute among the districts
than among the productivity’regions which showed a ten-
dency to decline over time in the case of veterinawyy
hospitals and dispansaries and accentuate-in the case of

livestock development centres,
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Agricultural Mechanisation and Technological Infrastruc-

e

ture
The formulation of the Fourth Five Year Plan
followed the enunciation of the new agricultural strategy

of production, the role of technology as a major input

in agriculture was recognised, It made detailed referecne

with regard to pricing, land reforms, mechanisation and
credit and their implications., After a thorough consi-
deration, selected mechanisation was also advocated in
the plan document,

Rhe Draft outline of the Fourth Plan, therefore,
asserted that "it is necessary to make a far greater use
of modern methods of production to bridge the gap between
demand and production by application of the latest advances
in the science of acp:icullnure.“26 Consequent upon these
policy recommendations, Haryana also formulated a deve-
lopment strategy for agriculture and, experienced specta-
cular improvements in the application of agricultural
technology and mechanisation.

Table no, 3.4, presents an account of the distri-
bution of number of tractors per ten thousand hectares
of gross cropped area, number of tubewells per thousand
hectares of gross cpopped area, fertilisers consumption

(tonnes) per thousand hectares of gross cropped area and

26, The Planning Commission of India, Fourth Five
Year Plan - A Draft Uutdine, 1969, p. 175,




TABLE NO.3.4

DISPARITIES IN AGRICULTURAL MECHANISATION & TECHNOLOGY

Number of Tractars Number of Tubewells Fertiliser Consump- High Yielding variet§
per '000 hectares of with pumping sets tions(Tonnes) per seeds (Qtls) per '000
G.C.A, per ‘000 hects.of GCA '000 hects.o0f GCA hects.of N.S.A.
1966-67 1972-~73 1982-83 1966-67 1972-73 1982-83 1966-67 1972~73 1982-83 66=67 73-73 82-83
Haryana 10.56 39,02 125,46 5.60 32.85 7586 2.98 - 21.99 48,09 5.51 7.22 33.21
1. Karnal 20.50 62,40 150,70 15,64 70.40 136,47 5.45 51.71 109.66 9.85 11,27 30.97
2, Ambala 17.20 46,50 153,60 6.98 36.05 84.89 6.27 41-33 78.12 7.05 7.84 51.80
3. Rohtak 13,60 62.70 - 159.70 2.63 17,77 65.22 2,60 13.49 34.39 2.99 4,04 31.10
4, Jind 7.00 39,10 168,30 2.16 14.93 37.22 1.02 12,90 38.92 5.94 8,40 33.75
5. Hissar 6.60 20,40 91.70 1.67 9,12 24,11 1,96 11.80 32,81 6.40 6.61 28.19
6. Gurgaon 7.00 28.50 106.30 6.81 44,14 101.92 2.41 17.32 26,07 2.13 4,98 27 .54
7. Mahendergarh
2,00 13.50 47,90 3,30 37.53 81.17 1.15 5.38 16.89 4,20 - 7.43 29.09
Coefficient of _
Variation 63.12 49,88 35,59 87.98 64.35 50.33 59.35 79.07 69,13 47.84 32.82 25,42
Productivity
Regions
High 17.10 57.20 154,18 8.42 45,24 104.03 4,77 36 .08 79.22 6.62 8.00 36.81
Mediumé 6.80 29,80 105.40 1,92 10.25 26,45 1.55 10.02 33.90 6.17 6.92 29.11
Low 4,50 21.00 81.76 5.10 41.43 93.19 1.78 12.43 22.21 3.17 5.95 28.19

Coefficient 70.88 59.50 32.45 63.15 - 59,42 56,35 67.55 68,29 66,75 35.30 14,74 15,09
of wvariation

Ve
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use ¢f high yielding variety seeds (Qtls.) per thousand
hectares of net sown a rea, among various districts and.
delineated productivity regions, respectively, in 1966-67,
1972-73 and 1982-83, '

The distribution of all of these indicators reveal
relatively higher concentration in high and medium produ-
ctivity districts and regions excepting that of tubewells
which report higher concentration in low productivity
regions excepting that of tubewells which reporthigher
concentration in low productivity region on account of
relatively poor infrastructure pertaining to canals irri-
gation, Disparities in the distribution of number of
tractors is found to be filaring both among the districts
and productiVity regions and it showed a tendency to narrow
down significantly over time in both the cases, Contrary
to the general pattern of disperities as observed in
most of other infrastructural facilities under various
heads, disparities in the distribution of tractos are
found to be relatively more acute among the productivity
regions than among the districts,

The distribution of number of tubewells, on the
other hand, reveal glaring disparities both among the
districts and among the productivity regions and tended
to narrow down in both the cases in each of the time
periods and over the entire period, As expected, dispa-

rities in its distribution are found to be relatively
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more acute among the districts fhan among the producti-
vity tegioné. Similarly, the distribution of fertilisers
consumption reveal glaring dispariiies both among the
districts and productivity regions and relatively more
acute among the districts than among the productivity
regions, The distribution of fertilisers consumption
further reveal that it had in fact accentuated between
1966-67 and 1972-73 as a result of especial attention
givento specific areas such as district Karnal under I.A.D.P,.
and I.A.A.P. schemes in the new stmategy of agricultural
development. T he table No, 3,4 brings out that the
disparities in its distribution remzined virtually unch-
anged over the}entire period among the districts it showed
a tendenéy to narrow down marginally among the producti-
vity regions,

The table No, 3.4 brings out ihat'high yielding
variety seeds were used relatively more in quantities in

high and medium productivity districts and regions, This

pattern is well in confirmity with the fact that rela-

tively higher irrigation, more fertilisers consumption,
more agricultural credit and more use of high yielding
variety seeds go hand in hand, Although, districts of

Gurgaon and Mahendergarh both of which belong to low

productivity region used large quantities of improved

seeds in the initial period but tended to lag fer behind

other districts and regions in the latter periods. The
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use of high yielding varieties seeds, therefore, revealed
glaring disparities both among the districts and produc-
tivity regions, again disparities are found to be relas- '
tively more acute among the districts than among the pro-
ducitivity regions. The use of high yielding variety seeds
among the districts and productivity regions, further,
revealed that it tended to decline over time in both the
cases, Thus, most of the indicators of agricultural techws
nology and mechanisation revealed glaring disparities in

the distribution both among the districts and productivity

- regions, relatively more acute among the districts excep-

ting the number of tractors and tended to decline over
time excepting fertilisers consumption for which dispari-
ties remained virtually unchanged over the entire period,
The distribution of infrastructural facilities
under various headsﬂreveal that high productivity distriets
and region is found to have enjoyed relativély more phy-
sical infrastructural tfacilities, Although, low produc-
tivity districts and regién is also found to have enjoyed
relatively more physical infrastructural facilities ecep-
ting irrigation and ftew other as compared to medium pro-
dQctivity districts and region but found to have been
very poor in technological inputs such as irrigstion,
fertiliser consumption, agricultural cr dit and use ot
nign yielding veriety seeds, The distribution ot intra-

structural tacitities under various heads taking whole
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of them on one plane reveal giaring disparities botn
among the districts and productivity regions, relatively
more acute among the districts tnan among the producti-
vity regions and tended to deciine over time, in both

the cases,

Disparities in Agricultural Productivity

| The whole thrust of new technology in agriculture
was on intensive cultivation, therefore, productivity
per hectare experienced spectacular improvements during
the period under conside ation, Table no, 3,5 gives an
account of productivity per nectare of gross cropped
area for various districts amd delineated productivity
regions, mspectively, in 1966—69,_l960-73 and 1980-83,
trienniums,

T he agricultural productivity per nectare ot
gross cropped area, too, reveals glaring disparities both
among the districts and productivity regions. Table 3.5
brings out the tact that disparities are found to be
relatively more acute among the districts than among the

productivity regions., It, further, reveals a tendency

~to decline over the entire periocd in both the cases,

Thus, in consonance with the decline in disparities in

‘the dostrobution of most of physical infrastructural

facilities under various heads in general and technolo-

gical indicators in particuler disparities in agricultural
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Table 3,5

Disparities in Agricultural Productivity

Productivity (Rs/hectare)

1966-67 1970-71 1980-81
1968-69 1972-73 1982-83
HARYANA 1894 2325 2796
1. Karnal 2361 2888 3389
2, Ambala 2102 2550 3311
3. Rohtak 2334 2612 2004
4, Jind 2002 2456 2716
5, Hissar 1849 2326 2832
6., Gurgaon 1653 1752 2215
7. Mehendergarh 066 1296 2520
Coefficient of
Variation 26,22 24,36 14,62
Productivity
Regions
High 2311 2732 3110
Medium 1933 2349 2811
Low 1387 1565 2345

Coefficimt of
Variation 24,75 26,85 . 13.99
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productivity tended to decline botn among the districts
and among the delineated productivity regions, There-
fore, it turns out that in érder to further reduce tne
regional disparities in agricultural development level
of physical infrastructural facilities have to be
increased in tnhe medium productivity districts and
region and attention is to be paid to pe problem areas
in low productivity region sc as to ensure ani increase
in the technological inputs in general and irrigation

infrastructure in particular,
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CHAPTER z IV

INTER-LINKAGES AND GROWTH_IN AGRICULTURAL INFRASTRUCTURE

Haryana ranks second, next doly to Punjab, in
terms of per-capita state domestic product and agricul-
tural productivity. A cursary glance at the economy of
the state clearly reveals that agriculturali sector is the
major contributor to the state's domestic product, There-
fore, this sector has been accorded prime importance in
the development strategy. As a consequence, agricultural
sector, in the state, has witnessed & major teanstorma-
tion from a nearly stagnant and traditional agriculéure
to a one carried on the mod=rn line, during the period
under consideration,

A close scrutiny of tnhe trends in the agricultural
sector would reveal that growth in the agriculturai out-
put is found to be tremendous and it is made possible
both by the area expansion and improvements in yield
levels, Table no, 4,1 givea the area under crops,
value of agricultural output and agricultural producti-
vity per hectare of gross cropped srea, of twelve major
crops under-taken in the present study, for 1966-69,
1970-73 and 1980-83, trienniums, respectively, for the
whole state, districts and delineated productivity

regions, The value of agricultural output and producti-
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Compound Annual Growth of Area, Productivity and Output

TABLE NO, 4.1

. £
A Produc tivity 9__\141}1__‘_1__————_-—
_ _,?926363 970-72 1966=6 1966~69 1970-;3 1323:23 igggzgg 1338255 {ggg_gi
Area ('000 hectares) Productivi ty(Rs ./hect ) Output (Rs. in Lakhs) " " 1970-72 1980-82 1980-82  1970-72 1980-
1966-68 1970-72 1980-82 1966-68 1970~72 1980-82 1966-68 1970~72 1980-82
| ' ' - 3 J 5 1.9 2.4 442 2.4 3.0
Haryana 3971.1 4404.6 4649.2 1894 2325 2796 7995 10244 13000 1.7 0.6 1.0 3. . r
. ) . ’ 53 247 b
1. Karnal 736.1 820.1 907.4 2361 2888 3389 1739 2368 3075 1.8 1.0 1.4 3.4 1.6 243 i
- 6.0 ’ 3.0 .
2. Ambala 242.6 284.6 295.3 2102 2550 3311 510 726 978 247 0.3 1.3 3.3 2.7 249 ) 0.
. : ' 2e2 -0e2 : .
3. Rohtak 613.6 626.1 617.9 2334 2612 2904 1433 1636 1609 0.3 -0.1 0.l 1.9 1.0 l.d . s
. . O- 342 246 .
4. Jind 289.,1  325.9 381.4 2002 2456 2716 661 801 1036 2.1 1.6 1.7 3.5 1.0 2e L
- 68 37 .
5. H-issax 1207.5 1420.5 1676.7 1849 2326 2832 2232 3302 4748 | 248 1.6 2.1 349 2.0 2.7 . o
. . . . : ‘ . . 046 0.6 °
6. Gurgaon 540.6 52648  442.7 1653 1753 2215 894 923 981 —0c4 =17  =1l.3 0.9 243 1.8 | o
: 641 5.8 .
7. Mahendergarh  342,9 365.6 32847 966 1296 2520 331 474 828 ' 1.0 =1,0 =02 5.1 649 6.2 . ~
Eroductivity
Regions : : ; 1 249
442 8 Iy
High 1592.6 1730.8 182046 2311 2732 3110 3681130 4729131 5661778 , 1.4 0e5 0.8 2.8 1.3 1.9 . | i
- 6.0 3¢5 e
Medium 1496.6 1746.4 2058,1 1933 2349 2811 2892747 4102650 5784308 2.6 1.6 240 3.3 1.8 243

‘ | ] : 262 2.6 24
Low . 883.5 892,.4 771.4 1387 1565 2345 31224977 1396686 1808762 042 -1.5 049 2.1 4ol 3.4
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vity per nectare of gross cropped area have been cajlcu-
leted at 1980-81 narvest prices, It pbrings out that the
value of agricultural output in the state grew at a co;—
pound annual rate of 3 per cent over the entire period
i,e. from triennium period 1966-69 to 1980-83, The area
under crops and value of output per hectare increased at
compound annual rates of 1,0 per cent and 2,4 per cent,
respectively, during the same pefiod, It also brings out
the fact tn2t tne area expansion and growth in producti-
vity is found to be relatively more signiticant in the
first period i,e, triennium ending 1966-69 and 1970-73,
growth in the area under crops and agricultural produc-
tivity was considerably slowed down in the latter period
i.e.triennium ending 1970-73 and 1980-83, The area, under
crops grew at compound annual rates of 1,7 per cent and
0.6 per cént, respectively, in the first and in the
latter period, The value of output pef nectare ot gross
cropped area incregsed at compound annual rates ot 3,5
per cent and 1.9 per cént Trespectively, in the same périod.
Stnce, area under crops and agricultural producti-
vity reparted consicerably lower rates of growth in the
latter period as compared to in the first period, conse-
quently tnerefore, growth in the value of agricultural

output in the state experienced significant deeentration

in the 1atter"period.
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In an attempt to bring out the importance of the
provision of agricultural infrastructure in the determi-
nation of performance of'agricultural sector it would be
worthwhile to study the patternof growth at the Level of
districts and delineated productivity regions, |

Table 4.i makes it very clear that most of the growth
in the value of agricultural output has been contributed
by the medium productivity region, The compound annual
rate of growth in the value of agricultural output is found
to pbe substantially higher for this productivity region
as compared to compound annual rates of grwoth in it
in other productivity regions and in the whole staté, in
each of the time periods. However, nigh productivity
region.also contributed significantly to the value of
agricultural output, its growth was pushed down by Rohtak
district, whicn reported negligible growt in the value
of agricuitural output during the second period due to

decline in the area under crop.l Wnile, district Rohtak

| reported an annual compound rate of growtnh of 0,8 per cent

in tne value of agricul ural output over the entire period

precisely on account of decline in the area under crops,

1, District Rohtak experienced a decline in area under
crops partly on account of a decline in the total
area in the district from 604 thousand hectares in
1972-73 to 598 thousand hectares in 1982-83 due
to reorganisation of villages for administrative
conveniénce and transferred to districts of Gurgaon
and Bhiwani and also on account of increcse in area
under uncultivated land other than current fallow
land not available for cultivation,



94

105

other districts of high productivity region experienced
relatively faster growth in &t. Districts of Karnal and
Ambala experienced compound anﬁual rates of growth of
3.6 per cent and 4,2 per cent, respectively, over the
entire period,

In contrast to the growth in the value of agricul-
tural output in high and medium productiVity regions which
reported compound annual growth rates of 3,0 per cent and
4.4 per cent, respectively, over the entire period, low
productivity region reported compound annual growth rate
of 2,4 per cent, In the low productivity region, growth
in the value of agricultural output was pulled up by
Mahendergarh district because it reported exceptionally
high rate of growth due mainly to low base level, at least
in the initial period, Gurqaog turns out to be only
district reporting lowest compound annual growth rate
(0.6 per cent) in the value of agricultural putput.

Both the high and medium productivity régions expe-
rienced considerably high compound annual rates of growth
in the area under crops over the entire period, the growth
in the area is found to be relatively higher in the
first period i.e, between triennium 1966-69 and 1970-73,

Districts which experienced significant growth in area

" under crops were that of Hissar, Jind, Karnal and Ambala,

Again, all these districts reveal relatively higher com-

pound annual growth in the area under crops in the first
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period i,e. 1966/69 and 1970/73 as compared to the latter
triennium period i,e, 1970-73 and 1980-83, Moreover,
compound annual rates of growth in the area under grops

is found to be higher in districts of Hissar and Jind,

both belinging to medium productivity region, Similarly

agricdtural productivity per hectare of gross cropped
area grew relatively more sharply in the first triennium
period as compared to the latter trinniumrperiod. How-
ever, low productivity region reported exceptionally higher
growth in agricultural productivity in the latter period
because of lower level of bgse in the initial period and
tremendous growth in irrigation which found to have
occurred only in the latter period. Acain, medium pro-
ductivity region is found to have experienced signifi-
cently higher compound annual rate of growth in agri-
cultural productivity on account of higher irrigation and
more use of bther technological inputs in agriculture as
compared to low productivity region, in éach of the time
period, |

The compound annual rate of growth in égriéultural
productivity in high productivity region was again pushed
down by Rohtak district which experienced a compouhd
annual rates of growth of 2,0 per cent amd 1,0 per cent,
respectively, in the first and second triennium periods.
However, compound annual rates of growth in agricultural

productivity in other districts of high productivity
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region is found to be well comparable with the districts

of medium productivity region,

Thus, growth in the ares under crops, agricultural
productivity and value of the agricultural output clearly
discern a significant deceleration in the latter period
when compared with the first p2riod, |

Superimpoéing the growth in the provision of agri-
cultural infrastructural facilities on the trends observed
in the area under crops, agricultural productivity and

value of agricultural output it may be argued that these

teends were considerably determined by the growth in

agricultural infrastructural facilities.

A careful scrutiny of table no, 4.2 to 4.4 reveal
the fact that most of thearicultural infrastructural indi-
cators had relatively higher compound annual rates of
growth in the first period as compared to in the latter
period, It also bringé out that most of the agricultural
infrastructural indicators grew at relatively higher rates
for high and medium productivity regions with a few egcep-
tions where ra es of growth were reporteéd to be relati-

vely higher for low productivity region,

Inrigation Infrastructure

In the absencé of data on the length of canals
and field channels a complete picture of irrigation

infrastructure is not possible, therefore, growth in
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gross area irrigated is used as a proxy variable to show
the growth in the irrigation ififrastructure, The compound
annual rates of growth in the gross area irrigated reveal
the fact that high and medium productivity regions expe-
rienced relatively higher growth in it and that the rates
of growth in it were found to be relatively higher in

the first period as compared to in the latter period,
both for high and medium productivity regions, Although,
compound annual raﬁes of growth in the gross area irri-
gated was considerable in all the productivity regions,
it is found to be especially high for low productivity
region inthe latter périod on account of heavy growth

in the number of tubewells during this period,

Thus, irrigation infrastructure as indicated by
gross area irrigated revealed relatively higher growth
in high and medium productivity regions and it is found
to be relatively higher in the first period as compéared
to in the latter period excepting that of low producti-
vity region which reported high growth in it in the
latter period.

Table no, 4.2 gives the percentage of gross area
irrigated to gross cropped area for vatious districts and
delineated productivity regions,respectively, in 1966-67,
1972-73 and 1982-83, It brings out the fact that the
percentage ratio of gross area irrigated to gross cropped

area is found to be substantially higher, in high and



TABLE NO. #+2
IRRIGATION
Percentage of Net Area Irrigated by Source: - Percentage of gross area Irri-
Canal Tube-~wells gated to gross eropped area.
1966=67 1972=73 1982.83 1966=67 1972-72 1982-83 1966-67 1972-73 1982-83
Haryana 76464 58439 53.57 17.63 41,18 46 .26 . 33.8 41.87 63027
l. K arnal 67 .61 28.82 26429 32.04 71.18 73.71 5544 7344 92.34
2. Ambala 19.35 08.62 03.13  67.74 87.93 93.75 | 13.6  28.1  51.27
3. Rohtak 71.14 59.34 60,49 20,0 40466 39.5 37.5 40.81 62,17
4, Jind " 97.37 94457 76477 00.87 05.43 23.23 ‘ 5762 65.63 83,89
5. Hissar 95.82 92433 82.80 04.18 0648 17420 42.9 50483 64457
6. Gurgaon 21.6 17 .56 24.71 31.2 82.44 74.71 21.6 24,96 51462
7« Mahender- 40.0 - 02.75 43.33 100.,0 97425 08.4 09.35 35.96
garh : '
Productivity o
Regions <
High 5247 32426 29.97 39.93 66459 68,99 35,5 56.94 75.64
Medium 9646 93.45 79.78 02453 06.12 20,22 5040 51.78 68.03

Low 30.8 17.56 13.73 37427 82.44 85498 25.4 27.54 45.03
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medium productivity regions as compared to in low produc-
tivity region, #n each of the time periods, Disctricts ,
which reported telatively higher percentage of gross area
irrigated to gross cropped area were Karnal, Hissar, Jind
and Rohtak, However, districts of Gurgaon ahd Ambala

reported lowest irrigation in each of the time periods,

Power Infrastru€ture

An account of growth in the power infrastructural
indicators among ®arious districts and delineated produc-
tivity regions, respectively, at different points of time
is given in table no, 4.3, It clearly brings out that
compound annual rates of growth in the number of trans-
formers, length of L,T. lines and 1l K.V, lines is found
to be relatively higher in the first period as compared
to in the latter period, both for districts and produc-
tivity regions, The growth in the number of transformers
and lencth of 11 K,V, lines reveal relatively higher com-
pound annual rates of growth for medium productiv}ty re-
gion on account of low base level in the initial period,
as most of power infrastructure is found to be concentra-
ted in high and low productivity regions., The reason for
relatively high concentration in high and low productivity
regions, in the initial period, as compared to lower power
infrastructure in medium productivity retion is precisely

because of differences in the source of irrication among
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the producfivity regions,as shown in table nd, 4.2. It
may be argued that most of the irrigation in medium pro-
ductivity region is done by canals and most of it in hihh
and low productivity regions by the tube wells, therefore,
these two productivity regions were provided with better
power infrastructure, Moreover, ancillary activities are
found to be most concentrated in the districts of Ambala
and Gurgaon and also in other districts which were declared
industrially backward after 1970 such as Mahendergarh dis-
tricts., therefor , relatively better provision of power
infrastructure was made available, The power infrastru-
ctural indicators reveal relatively higher compound annual
rates of growth in the first period also on account of
achieving onjective of hundred per cent rural electrifi-

cation by the end of the Fourth Five Year Plan period,

Transport~1nfréstructure

Table no, 4.3 gives an account of growth in the
trahsport infrastructure as indicated by the length of
surfaced roads per thousand sq, kms of area, for various
districts and productivity regions, respectively, at
differnt points of times., The table clearly reveals
that compound annual rates of growth in the length of
surfaced roads is found to be substantially higher in the
first period for each districts and productivity region

as compared to in the second period, Districts which
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experienced relatively higher growth in the length of
surfaced roads were Karnal, Ambala, Jind, Hissar and
Mahendergarh, Again, high and méddium productivity regions
turned out to be enjoying relatively higher compound annual
rates of growth in the lenoth of surfaced roads as com-

pared to low productivity region,

Marketing Infrastructure

While, most of the concentration in the distri-
bution of number of principal agricultural regulated_mér-
kets and agricultural sub-yards is reported €n high and
medium productivity region, relatively higher concentra-
tion is reported in high and medium productivity regions
in the case of fertiliser sale counters, Table no, 4.3
gives compound annual rates of gpowth in the number of
principal agricultural regulated markets, agricultural
sub-yards and fertiliser sale counters in different
districts and productivity regions, respectively, over
time, It reveals that the growth in the number of regu-
lated markets behave erratically and do not follow the
observed pattern of growth as in the case of other infra-
structural indicators, 1In fact, in the case of principal
agricultural regulated markets most of the growth is
experienced in the latter period, whereas all other
marketing infrastructural indicators seveal selatively

higher growth in the first period, In response to



TABLE NO. 4,3

COMPOUND _ ANNUAL _GROWTH 1 - . | 113
Power : | : ‘
5’3’8"8"'&22?«??&?2? per %gfgfglfmxg %ig:f‘ I(-gggghui?cflq%é .I)'{'g;rl%&% .hecf gggﬁogg ‘Surface Roads Sqge.Kmse. Number of Principal Agriculural Number of Sub-yards Number of Fertilisere
: ‘000 hects. of NeSJA. - - of NoS oAs v Per ‘000 sqg.kmse. of Area gzgﬁfgt::? Markets Per '000 hects gfg.;t.)oo hect. of ?(a)%g g:curéstegz S%.A.

197073 19863 o603 197573 136383 lsoses 197313 13083 loeured: Ioesee l7ars lpeos1  lgee-ey lsgats 19s-a7  lgssver 19727 19gs7 lpesse? dp12-73gs-er
Haryana 24,7 06.0 127 7.8 05.4 1343 24.7 03.0 20.7 | 18.0 02.8 0842 01.0 0249 02.2 05.1 ° 02,9 03.7 09.1 08.2 08.6
1, Karnal 23.9 06.3 12.6 9.7 9.5 . 17.2 13.4 0650 0s.a 21.4 04,2 10.4 . 0l.8 04,0 03.1 ‘ 03.6. 00.9 01.9 1545 03¢5 0549
2. Ambala 201 06.3 1143 272 0.8 12.7 18.8 03.2 08.8  § 18,0 03.1 08.5 0l.4 0246 0241 03+6 0451 0440 08.6 07.9 08.1
3. Rohtak 20.9 04.3 20.3 18.8 1.2 inin. 272 0.1 .3 . 14.6 02.1 06 .6 0647 00.0 0244 07.6 0243 04s2 09,1 10.3 09.8
4. Jind 29.8 05.5 14.0 11.6 08.8 082 3§.2 0226 15.3 .. 20,2 02.3 08.7 -3.2 0441 Ol.4 08,7 10.4 09,7 06.1 12,6 10,1
5. Hissar 4045 0546  17.6 18.1  05.9 104 34.1 03.1 13.8 . 40 ol 0940 =07 30 0t ~0el 038 02,3 0747 08,6 0649
6. Gurgson 1742 06 5 10.4 02.4 05.9 . 19.4;’ 03.5 05 .1 12,0 04.8 07.5 03.9 04.6 0443 08.3 02.1 04e3 13,5 10,9 09.3
7. Mahendergarh  44.2 06.3 19.1 53.7 05.4 _— 2.3 0225 6.2 25.0 00,1 0847 2.7 01.5 ~0.1 07.0 0le3 03¢4 13,0  23.3 13,3
Productivity '
Regions ) _ ,
High 21.5 05.9 11.5 a1 05.5 Lass 1805 03.3 08.7 i 17.2 03.2  08.2 00.9 02.7 0240 0242 02.8 0246 0944 05.9 0749
Medium 32.8 05.6 15.1 1045 5.8 07;5; 33.2 03.0 13.4 % 16.5 03.8 08.4 -2.2 03.3 00.5 10.7 01.7 05.1 07.4 077 07.4

‘ 17.5 02.8 08.1 0l.4 02.7 02.2 04,1 0l1l.7 03.6 15.0 ' 14,3 14.6

Low 26.3 06 .4 13.4 32.1 16.1 19.6 27.6 03.2 11.8
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government's decision to procure good grains at a minimum
support price the number of agricultural sub-yards and

in response to improvements in trriéation the number of
fertiliser sale counters reveal relatively higher compound
annual rates of growth in high and medium productivity
regions, However, exceptionally‘higher growth in the number
of fertiliser sale counters in the low producrivity region
in the first period is precisely on account of low base

in the initial period and not enaccount of improvements

in irrigation as most of the improvement in irrigation

is found to occurred only in the latter period, Districts
which experienced relatively higher compound annual rates
of growth inmarketing infrastructure were Karnal, Ambala

Rohtak,. Hissar and Gurgaon,

Banking Infrastructure

The distribution of number of banks among various
districts and productivity regions revealed relatively
higher concentration in high and low ?roductivity regions
and districts, The highest concentration of number of
banks ia found in high productivity region followed
closely by low productivity region.. The compound annual
rates 6f growth in the number of banks for various dis-
tricts and productivity regions, ®espectively, is shown
in thble no, 4,4, It clearly brings out that compound

annual rates of growth in the number of banks is found
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to be relatively higher in the first period as compared
to in the second period, Although, medium productivity
region is found to have enjoyed relatively lower banking
infrastructure, it is found to have experienced relatively
higher compound annual rate of growth in the number of
banks in the first period, Districts which experienced
relatively higher growth in the banking infrastructure
over the entire-pefiod were Karnal, Rohtak, Hissar,
Gurgaon and Mahendergarh,

Thus, growth in the banking infrastructure is
found to follow the well established pattern of growth

in agricultural infrastructure under various heads,

Cooperative Infrastructure

The distribution of agricultural cooperative credit
societies and non-credit societies among various districts
and productivity regions revealed relatively higher con-
centreztion in high and low producrivity districts and
regions whitk agriculturel cooperative credit per hectare
reported relatively more concentration in high and medium
productivity districts and regions, in 1982-83, It
also reveals that the number of cooperative credit socie-
ties shows & decline due to reoréanisation of coopera-
tive societies whit® non-credit societies show a tendency
to increase over time in response to growth in the agri-

cultural sector, Relatively higher number of agricultural
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cooperative societies in low productivity region may be
explained in terms of well developed cooperative struc-
ture created by the god%rnment in relatively less deve-
loped areas to free the farmers from exploitative finan-
ciel and trade market relations, Relatively more number
of cooperative societies in low productivity districts
and Tegion as also in other regions may also he attributed
to the growth in milk, labour, irrigation and marketing
societies in response to growth in the agricultural sector
as a whole, |

An account of compound annual rates of growth in
the number of agricultural cooperative credit societies,
agricultural cooperative non-credit societies and cooper-
ative credit per hectare of net sown area is given in
table no, 4.4, It clearly brings out that agricultural
cooperative credit soci ties revral a negative compound
annual rate of growth on account of revitalisation énd
reorganisarion both for distriects and productivity regions,
and it is found to have declined relatively more sharply
in the latter period as compared to in the first pericd,
Agricultural cooperative non-credit societies revealed
significant growth in each of the time period and reported
relatively higher compound annual rates of growth in
the latter period as compared to the first period, The
high and medium productivity districts and productivity

regions found to have experienced relatively higher com-



TABRE NO, 4.4

Compound Annual Growth s | | 11 /
h?imngggéf Banks Per '000 gt?rﬁ]fee; aotéofggricul_tmral Coop Number of Agricul 1 hospi tals Number of I.d.ve. Stock development
Sq.K. of Area  Credit Societies '000 Sq.Km. Non-Credit Siciitfﬁia'oggqp'?gﬁiﬁ%%tééilgiiif'oirﬁgif §§2b§§s§§n32§§£i“?§%o Cattle centres Per '0000 Cattle
— — of Area. - — SgeKe. of Area. R o Population Populaticn
i B BENE RS BBD Meem Bl BRm Pl pew o pew  pee waoy pee pee pno g
Haryana 175 09.0 12.1 ~5.8 ~1045 ~08 .6 06.0v . 07.4 0649 22.6 18.8 20,1 -08.2 0649 0l.2 03.0 03.7 035
1. Karnal 18.7 0940 12.6 =649 -09.9 -08,7 04.7 0547 0543 28.3 20.9 23.7 -20.1 14.1 0l.4 -09 44 0742 -02.6
2. Ambala 15,3 074 10.3 ~7e4 ~-14.1 -11,5 0143 0247 02,2 | 28.7 14.8 19.8 -084.7 0446 ~05.2 1 00.2  11.3 0740
3. Rohtak 20,0 09,0 12.8 ~6¢5 . —09.1 -08,1 10,1 0843 09,0 136 23.1 21.1 =04.9 03.6 02.8 042 ~04.1. =0042
4. Jind 14.4 060 09,1 ~445 ~10v5 -08.1 10.6 01.6 04.8 2243 2547 2445 1043 02.6 05.4 00.0 04.1 0245
5. Hissar 3847 ' 08.1 1847 ~247 -08,1 -09 .8 22,1 6647 1242 12.8 2546 22.1 ~04.2 07.5 03.0 03.6 0149 0l.5
6+ Gurgaon 1149 12,9 12.6 ~84¢3 ~0749 -08.1 1444 07.8 10,3 . 1049 18.2 15.3 -18.2 07.2 -02.0 -02.4 0542 02.3
7. Mchendergarh  20.1 10.1 13.8 -1.4 ~1247 -08.7 -26.3 37.6 1057 | 2647 14.% 16.5 =03.0 053 02.2 33.8 03.9 14.2
Produc tivity '
Regions _
High 15,8 08.6 11l.4 ~8,2 ~10.8 -09,.8 02.1 05.8 04.3 23.1 19.8 21.0 -11.1 07 .6 0047 0247 01.3 01.8
Medium 2045 07.7 12,.4 ~5.6 -08,5 ~-07,4 04.6 05.1 O2;7 19.8 2546 2344 05.4 03.9 04.4 03.3 -01.7 02.2

Low 1547 12.0 13.4 -5.7 -09.4 -7.7 02.9 15.7 0.6 | 1946 15.6 17.1 <0345 05.3  -00.2 09.3 03.7 05.8
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pbund annual rates of growth in agripulturai cooperative
credit societies as compared to in low productivity dis-
tricts ahd Tegion. In con‘rast, the compound annual rate
of growth in agricultural cooperative non-credit societies
is found to be relatively higher in high and low produc-
tivity districts and regions, Whiie, compound annual
‘rates of growth in agricultural cooperative credit is
reported relatively higher for high and medium producti-
vity region over the entire period. The compound annual
rates of growth in cooperative credit reveal rélatively
higher growth in the first period than in the latter

period in most of the districts and productivity regioms,

Veterinary Health Infrastructural Facilities

The distribution of the number of veterinary health
centres revealed relatively more concentration in medium
and low productivity regions as people of these areas
have relstively more sharp tgndency to supplement their
lower level of farm incomes by cattle rearing for physio-
graphical reasons and poorly fertile type of soils etc,
Since, animal husbandry .is quite important in the state's
economy it received government's attention and several
livestock development programmes were initiated, The
compound annual rates of growth in veterinary health
services in diffewnt districts and productivity regions

is shown in table 4.4, It reveals that while most of the
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districts in the state have experienced a negative growth
in the number of veterinary hospitals and dispensaries

in the first period excepting Jind district, a negative
growth is recorded for district Karnal and Gurgaon dis-
trict in the case of livestock development centres, Con-
trary to general pattern of growth in other‘infrastrﬁct-
ural indicators, number of veterinary hospitals and dis-
pensaries reported most of the growth in the latter o
periods whereas compound annual rates of growth in the
number of livestock development centres is found to have
occurred in the first period, The districts which expe-
rienced relatively higher compound.annual rates of growth
in veterinary health facilities turns out to be those

which constituted low and medium productivity regions,

Agricultural Mechanisation and Technological Infrastructure

The distribution of most of the agricultural mech-
anisation and technological indicators revealed relatively
higher concentration in high and medium productivity
regions, excepting the number of tubewells, which reported
relatively more concentration in low productivity region
on account of poor canal irrigation infrastructure., Table
4,5 peesents a profile of compound annual rates of growth
in the number of tractors, number of tubewells, fertili-
sers consumption and use of high yIelding variety of seeds

for different districts and delineated productivity regions,

respectively,



TABLE NO. 4.5
COMPOUND ANNUAL GROW TH

Agricultural Mechanisation and Technology:

Number of Tractors Per ‘0000 Number of Tubewells and Fertilisers Consumption(Tbnneduigh Yielding Variety Seeds
hects. of GCA. ggf§igg Sets'000 hects. Per '000 hects. of G.C.A. (Qtls.) per ‘000 hects. of NSA
1966-567 1972-73 196667 196661 *1573-73 1966=6 1966-67 1972~73 1966~67 '1966-67 197273  1966-67
1973%2 1982+83 1982-83 1972-73 1982-83 1982-83 1972-73 1982-83 1982-83 1972-73 1982-83 1982-83
: =
Harvana 2444 12.4 16.8 34.3 08.7 1747 39.5 08.1 19.0 ‘04.6 . 1645 11.9
1. Karnal  20.6 09.2 13.2 28.5 06.9 14.5 45,5 0% 7 2042 02.3 16.4 10.9
2. mbala 1800 1207 14.7 3104 0109 11.2 37.0 €6 .5 17.0 01.8 20.8 13.2
4« Jind 33.2 15.7 22,0 38.0 09 .6 19.5 527 11.7 2545 1059 14’9 11.8
5. Hissar 20.7 16'3 1709 32.7 1003 18.1 34.9 10.8 1902 ,00.6 15.6 09.7
60 Gurgaon 26.4 14.1 1805 36.6 08.7 1804 39.0 04.2 16.1 15.3 18.7 17.3
7« Mahender~ 37.5 13.5 2240 50,0 €8.0 2243 2943 1201 18.2 10.0 14.7 12.8
garh _
Productivity
Regions .
High 2243 10.0 14,8 32.3 08.6 17.0 40,2 08.1 19.2 , 03.1 : 16 .5 11.3
Medium 27.9 15.9 1847  32.2  10.0 17.9 - 41.5 10.9 17.4 02.0 15.4 10.2
Low 29.3 13.9. 19.9 41,8 08.4 19.9 38.2' 05.9 17.0 11.1 16.6 14.7
—
oo
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It clearly brings out the fact that compound annual
rates of grwoth in the number of tractors, number of tuhe-
wells and fertiliser consumption is found to be relativeiy
higher in the first period as compared to in the latter
period while compound annual rates of grwoth in use of
high yielding varieties geeds reported to be found rela-
tively higher in the latter period, in most of the dist-
ricts and in each of the productivity regions, However,
compound annual rates of grwoth in number of tractors
and use of high yielding variety seeds turns out to be
higher in low productivity region on account of low base
level in the initial period. Again, compound annual rates
6f growth in almost all the indicators of agricultural
mechanisation and technology reveal relatively higher
growth in high and medium productivity districts and
regions,

Therefore, it may safely be concluded that most
of the agricultural infrastructural facilities excepting
a few are found to have grown relatively more sharply in
the first period and for high and medium productivity
districts and regions.

- In order to bring out the importance of a particular
agricultural infrastructural facility in the determination
of legel of agricultural productivity, selected infrast-
ructural indicators and technological inputs are correlated

with productivity at the district level in 1966-67, 1972-73
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and 1982-83, respectively. The coefficient of correlation
are given in table nos, 8,6, 4,7 and 4.8 respectively,
for 1966-67, 1972-73 and 1982-83, The correlation matrix
for each of these periods reveals the fact that agricul-
tural productivity is found to be positive and strongly
correlated with irrigation, fertiliser consumption, use
of high yielding variety seeds and agricultural credit,
in almost all the time periods., Whereas, agricultural
productivity and crucial technological inputs are found
strongly correlated most of the agricultural infrastruc-
tural indicators are found positive €orrelated but corre-
lation between them turns out to be not significant in
most of the cases, While, irrigation infrastructure in-
cluding tubewells, indicators of powesr, marketing, bank-
ing and indicators of mechanisation are found positively
correlated with agricultural productivity, most of the
indicators of cooperation are found poorly coprelated with
it. The correlation matrix brings out the fact that agri-
cultural productivity and irrggation infrastructure are
found to be'very strongly correlated and it is found sig-
nificant at 5 per cent and 2 per cent levels of confidence
in 1966-67, in 1972-73 and 1982-83 respectively,
Coprelation between agricultural productivity and
tubewells has turned out to be positive but not signifi-
cant in each of the time periods. Similerly, agricultural

productivity and indicators of power are found to be posi-
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tively correlated but correlation turns out to be insig-
nificant even at 5 per cent level of confidence, While,
correlation between agricultural productivity and indi-
cators of transport is found to be negative in the initial
periods, it turns out to be positive in 1982-83, Probably,
it is via marketing and other infrastructurel heads that
transport infrastructure influence afdricultural producti-
vity, as regulated merkets and agricultural subyards are
found strongly correlated with agricultural productivity.
Similarly, agricultural productivity and fertiliser sale
counters are foundstrongly and significantly correlated,
While, agricultural productivity and number of banks are
found to be positively correlated in most of the periods,
the correlation turms out to be insignificant even at 5
per cent level of confidence,

The correlation betwBen agricutural productivity
and number of'agricultural cooperative credit societies
is found to be weak but correlation turns outbe positive
and strong in the case of number non credit societies
and agricultural cooperativé credit,

Agricultural productivity and most of the indica-
tors of mechanisation and technology in agriculture reveal
positive and strong correlation, excepting a few,

Therefore, it may be apgued that although most of
the agricultural infrastructural indicators do not bear

positive and strong correlatijon with agricultural produc-
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tivity but these infrastructural indicators strongly in-
fluence the supplies of those crucial technological indi-
cators which are found to be strongly correlafed with it,
Again, agricultural infrastructure turns out to be a
necessary but not sufficient condition for development

in agriculture, as it operate indirectly rather than
directly in enhancing agricultural productivity.

However, low productivity districts and region found
to have enjoyed relatively higher agriculrural infrastruc-
tural facilities but lower level of crucial technological
inputs such as irrigation, fertilisers and high yielding
variety seeds and also agricultural credit per hectare
suggests that even lower level of infrastructural faci-
lities may supply more crecial technological inputs as
revealed by medium productivity districts and region,
Therefore, it is found that since irrigation bears very
strong correlation with all of these technological inputs
highly irrigated districts and regions received relatively
more technological inputs in agriculture, Since, low pro-
ductivity districts and region enjoyed relatively lower
irrigation and unfavouratle physiodraphical setting and
other related attributes it attracted lower technological

inputs,

Inter-Linkages in Agricultural Infrastructural Facilities

The maiin thrust of new technology of production
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in agriculture was on intensive cultivation to achieve
rapid increasé in the agricultural output through increa=-
sing yield levdls, Therefore, efforts were made to pro-
vide technological inputs such as irrigation, fertilisers
and high yielding variety seeds along with agricultural
credit to agricultural sector, affecting improvements in
agricultural yield; In rder to make these inputs adequately
available and in time to the farm sector, agriculrusal
infrastructural facilities werr strengthened, For instance,
to provide sufficient and assured supplies of water, irri-
gation infrastrucrure was strengthened by constructing
canals and field channels, digging tubewells and other

wells and to operate these tubewells power was made availa-
ble by strengthening power infrastructure, Transport and
marketing infrastructure was also strengthened to make
fertilisers, high yielding variety seeds and other inputs .
available and agricultural credit institutions were stren-
gthened tocprovide agricultural credit to finance most

of these inputs,

Tables 4,6, 4,7 and 4,8 present multiple correlation
matrices of agricultural productivity, all the major tech-
nological inputs and indicators of agriculrural infra-
structure for 1966-67, 1972-73 and 1982-83, The matrices
bring out the correlation of selected indicaters of agri-
cultural infrastructure with productivity and with each
of the crucial technological inputs including agricul?ural

credit and also with each other,
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CORRELATION MATRICE

1966~67
1~ 2 3 4 5 6 7 8 S 10 11 12 13 14 15 16 17 _
1. Aggral. 1,000 .,504 .662 ,715 L,446 .145 .379 =386 .322 =462 .381 .535 ,393 .379 .139 ,750 .677
Productivity
2, Pertilise- ,504 1,000 .895 ,.367 .733 .690 .544 ,467 .679 .213 .829 ,191 889 645 690 911 .591
rs Consump.
3, Nos,of .662 ,895 1,000 ,297 ,L,727 .485 .,35%53 ,193 ,532 ,053 .718 ,195 .807 .417 .374 .914 ,606
Tracters - |
4, Irriga=- .715 .,367 ,397 1,000 .182 =520 =859 .-183 .-347 =748 -210 L1422 ,114 =270 -585 ,293 ,470
tion :
5.Tubewells .446 733 ,737 .,182 1,000 ,338 ,269 .045 ‘.343 ~068 .731 ,195 ,741 ,289 ,.,315 ,.728 ,605
6, Coop.Credit.,145 ,690 .485 -520 .338 1,000 .711 .654 ,970 .699 .864 537 .,841 ,.677 .510 .,424 -058
Socities _
7.Coo0p.Credit ,379 ,544 ,353 -859 .,269 ,711 1,000 .353 .559 ,653 «550 =123 .546 ,538 .884 ,217 =036
8, Coop.Non- =386 ,467 ,193 =183 =045 .,654 ,353 1,000 ,767 .096 .386 .396 ,.,388 ,916 .288 .,478 2,77
Credit
Socities
9, Banks «322 ,679 ,532 =347 ,343 .970 ,559 ,767 1,000 ,558 .842 .651 ,818 .745 .,378 .494 .036
10,.Surf,Roads-,462 ,213 ,053 .738 -,068 .,699 .,653 .,096 .558 1,000 «505 ,180 .485 ,041 ,269 =187 -650
11 _,Nos,.of . .381 .,829 ,718 =210 .731 .864 .,550 .386 .842 ,505 1,000 .554 ,987 .504 ,.508 .629 .185
Transfermers
13,11 KV Lines,393 ,889 ,807 -164 ,741 .,841 ,546 .388 ,.818 .485 «987 ,463 1000 .501 .531 ,703 ,252
14 ,Regul ,Mkt, ,379 ,645 ,417 2270 ,289 ,677 .538 .916 .745 .041 .504 ,305 .501 1000 .591 ,.629 .484
15,Agrl.sS.yds..141 ,690 .364 =585 ,515 ,.410 .884 .,288 ,387 .269 .508 -264 ,531 ,.591 1000 .498 ,400
16 ,Fertiliser ,750 ,911 .914 _,293 ,728 ,424 ,317 .,478 .494 =187 «629 ,,172 ,703 ,629 ,498 1000 .836
Sale _
17.HYVS <8677 ,591 ,606 ,470 ,L,605 -,058 =036 .277 .036 -,650 .185 =109 .252 .484 .400 .836 1000
' —



CORRELATION MATRICS

1972-73
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
1. Aggral. 1,000 .646 .836 .795 ,055 -084 ,035 .521 ,416 ,076 =508 =218 =053 ,378 .304 ,750 ,347
Productivity v
24 Fertilisers ,646 1.000 .,641 .414 ,717 .390 ,668 .236 ,657 =005 ,763 L,200 ,156 ,738 435 «977 .654
Consumption .
3, Nos.of .836 ,641 1000 .541 ,303 ,155 ,130 .386 .502 -153 ,306 .311 ,334 ,441 =090 .671 ,194
Tracters :
4, Irrigation «795 .414 ,541 1000 ,061 =543 +360 =334 ~131 -711 -148 =560 =489 =086 ~564 ,496 ,539
5« Tube wells .05 .717 .303 .61 1000 ,313 ,566 =279 ,253 ,329 ,886 ,497 .141 ,382 ,645 ,578 ,568
6. Coop.Credit =084 ,390 .155 -543 ,313 1000 .846 ,.319 ,859 ,623 ,L670 .697 .862 .863 .694 .318 ~034
Socities
7. Coop.Credits,521 .668 ,130 .360 .566 ,.,846 1000 ,106 .,789 .596 ,876 .450 .,539 ,880 .828 ,617 ,387
8. Coop.Non=- .035 ,236 ,386 -334 -279 ,379 .106 1000 ,522 =292 =078 -160 .,370 ,512 =353 ,293 .,1l18
Credit Soc.
9. Banks .416 .,657 .,502 -131 ,253 .859 ,789 .522 1000 ,265 ,605 .47 ,704 .967 ,652 ,081 .47S
10,Surfaced Rds..076 =005 -153\-71$ -329 .623 ,596 ,292 -265 1000 .554 .715 .647 .334 ,75 =067 .039
11 .Nos.of -.508 .763 .306 -148 ,886 .670 .876 -078 .605 .554 1000 .61C .,442 ,724 .852 .677 .528
Transformers '
12,L.T.Lines -218 ,200 .311 -660 .497 .697 .490 -160 .471 .715 .610 1000 .812 .427 .,617 .076 ~.234
13,11 KV lines -~053 ,156 .334 484 ,141 ,862 .539 ,370 .704 .647 .442 ,.812 1000 .658 ?533_ «100 =222
14 ,Regulated Mkt.378 ,.738 ,441 -086 .,382 ,863 ,880 ,512 ,967 .334 ,724 .427 .658 1000 .752 .723 ,302
15.Agr.Subyards ,304 ,435 ~090 =564 .645 .694 .828 -353 479 .795 .852 ,.617 .433 .572 1000 .349 .265
16.Fe§tiliser <750 .977 .671 .496 ,576 .318 .617 .293 .652 -067 .677 .076 ,100 .723 .349 1000 «665
sale '
17,HYVS .347 .654 ,194 .539’.569 -034 .387'.118 .081 ,039 ,528 -,234 -,222 ,302 «265 ,665 1000

22T



CORRELATICN MATRIOR

1982-83
i 1 3 3 5 3 7 8 S iC 17 1> 13 - < - -
1, Agral.Productivity 1.000 .855 <345 .669 .682 -118 .7C6 -.478 .095 207 «539 «549 .309 .274 .025 502 .
2. Fertiliser .855 1.000 .549  ,595 .596 ~018  ,923 - 069 .663 .037 .455 +446 .243 L4583 373 Cce1 :39;
3. Nos.of Tractres .345  .549 1.000 .682 .059 .147  .424 - 315 | .254 -138  _p83 -075 +239 476 179 626 s
4. Irrigation .669  .595 .682 1,000 .075 -319 .47 - 596 -290 -459  _o81 -038 -087 067 506 jpon '105
5. Tube wells .682  .596 .059  ,075  1.000 .486 348 - 093 .601 717 .876 .955 .729 . 480 440 L399 '0g4
6. Coop Credit Socit. =,118 -018 .147 =319 .486 1,000 .281 - 076 .864 .599 1353 .425 451 400 “pae o .162
7. Coop Credit .706  ,923 424 471 .348 .281 1,000 - 316 .183 .266 559 .298 .440 o0 o e, .581
8. Coop Non Credit -.478  -069 -315 -596 -093 -076 -.316 1.000 -072 .238 050 .089 .276 -103 .368 -138 .179
Socities .

9, Banks 095  ,669 .254 =290 .601 .864  .183 - 072 1.000 . .817 _g3s +536 .691 .719 606 512 54s
10,Surface? Xde, .207  .037 -138  -459  .171 .599  ,266 .238 .817 1.C00 891 .13 .833 .639 .853 .457 ‘455
11,Nos.of Transfarmers ,53%  .455 ~003  -081 .876 .353  .559 .050 .638 .891 1,000 .921 .888 .733 .787 .630 .429
12.L.T.Lines .549  _446 -075 -038 .955 .425  ,298 .089 .536 .813  _921 1.000 815 52 o o .111
13.11 ¥V Lines .309 .243 .239  -087 .729 .451 440 .276 .691 .833  _gss .815 1.000 .842 Jp o .529
14.Regulated Mkts, o274  .453 .469 097 .480 .409  ,630 -103 719 2638  _733 +520 .842 1.000 «704 .813 .826
15.Agral, Subyards .025  ,273 -179 -.506 .440 .246  .440 .368 .606 .853 787 .558 .773 .704 1.000 .585 '717
16.Fertiliser Sale .502 ,761 .628 | ,327 .399 .081  .876 -138 .512 .457  _630 .367 .699 973 585 1.000 .939
17.HYVS .597  .393 .448  ,105 .064 .162  .s581 .179 .549 .455 429 .111 .629 .826 717 .839 1:000

I\
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It is found that agriculrutal productivity bears
a strong correlation with each of the technological indi-
cators including agricultugsal credit, It follows that
improvements in agricultural infrastructure related with
these inputs will greatly improve their availability to

the farming community, It is, therefore, important to study

. the inter-linkages between infrastructural facilities to

suggest area specific policies to overcome problem of low
productivity in agriculture. The correlation matrices
bring out that irrigation is found to be positively corr-
elated with the number of tractors, tubewells and power,
Fertiliser consumption is found to be pesitively correlated
with irriga ion, number of tractors, tubewells, coopera-
tive non-credit societies, number of banks, surfaced
roads, power and marketing indicators especially the fer-
tilizer sale counters, The high yielding variety seeds
are found positively correlated with irrigation, the
number of tractors, number of tubewells, cooperative
credit societies, non-credit societies, banks, transport,
power and marketing indicators, Similarly, agricultural
credit is found to be positively correlated with irriga-
tion, the number of tractors, tubewells, cooperative
credit societies, banks, transport, power and indicators
of marketing infrastructure,

Each of these matrices also bring out the fact

that these technological inputs and also agricultural
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credit are found to have high degree of complementarity
i.e, bear very strong correlation among themselves, It
turns out that most of the indicators of agricultural
infrastructure are found to have positive correlation
with at least one or most of the technological inputs,
therefore, a lack of infrastructural facility tinder any
head may prove to be a bottleneck in infrastructure and
impair improfements in agricultural yield, While, irriga-
tion infrastructure bears a positive coorelation with
some of the indicators of mechanisation and the correla-
tion is found to be significant at 10 per cent level of
confidence, excepting in 1972-73, it bears a positive ¢
correlation only with the indicators of power but the co-
rrelation between them turns out to be insignificant even
at 10 per cent level of confidence,

The power indicators are found to be strongly corre-
lated with the number of tubewells, banks, and indicators
of marketing infrastructure, Trahsport infrastructure
as indicated by the length of surfaced roads is found to
have significant correlation with the number of tube-
wells, c00peiative credit societies, banks and indicators
of power and marketing infrastructure, Similarly, the
marketing infrastructural indicators are found to be
strongly correlated with bapks, transport and power indi-
cators. The cooperative infrastructurel indicators are

found to be strongly correlated with banks and transport,
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The banking institutions are found to be strongly and
significantly correlated with most of the indicators of
mechanisation, cooperative credit societies, cooperative
non-credit societies, transport and indicators of power
and marketing infrastructure, The indicators of mecha-
nisation are found to have strong coorelation with irri-
gation, banks, transport, power and most of the indica-
tors of marketing infrastructure,

Significantly enough, it is also found that coopera-
tive credit, fertilizer and high yielding wvariety seeds
are used relatively more in areas which enjoyed relatively
higher irrigation larger size of land holdéngs and cropping
pattern which needed more irrigation, The important com-
bination of infrastructure which emerges, therefore, is
that of irrigation, banks, power msrketing and transport,
irrigation being most ikportant to attract more technolo-

gical inputs in agriculture,
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CHAPTER - V

SUMMARY AND CONCLUSIONS

Main thrust in the present study was to evaluate
the importance of infrastructure in agricultural development,
study the spatial dimensions in its distribution over time
and to study intér-linkages in agricultural infrastructiral
facilities given @nder various heads,

The first three hypotheses were directed to test the
contention of its importance in agricultural development.
It is found that agricultural infrastructure is a necessary
condition but does not produce development by itself i,e
it is not found to be a siffucient condition for agricul=-
ture to develop. The first of these hypotheses that the
areas which had relatively higher agricultural productivity
also had enjoyed more agricultural facilities is found
valid only high productivity districts., Low productivity
districts and region, on the other hand, are also found
to have enjoyed relatively better infrastructural facili-
ties excepting irrigation as compared to medium producti-
vity districts and retion, It, therefore, implies that
there are some other factors also along with infrastruc-
tural facilities which play an important role inthe
determination of agricultural development as indicated

by agricultural productivity in the present study. Hence,



115

143

agricultural infrastructure is a necessary but not a
sufficient condition for development in agriculture,

The second of these hypotheses is also directed
to evaluate the role of infrastructure in the determina-
tion of pooductivity level, which is dealt within
Chapters III and IV respectively, It brings out that
provision of more agricultural infrastructurdl facilities
lesds to an increase in productivity levels in all the
districts and delineated productivity regions and parti-
cukarly in those districts and regions which are found
to have favourable physiographig setting, climatic condi-
tions, pattern of rainfall, soil types and large sized
land holdings.

The third hypotheses brings out the importance of
agricultural infrastructure, in terms of its crowth, in
the determination of agricultural productivity growth,
which is dealt with in Chapter IV. It is found that
infrastructural facilities are found to have grown rela-
tively more sharply in relatively higher productivity
regions and its districts excepting few stray cases,

It, further, brings out that growth in most of these
infrastructural facilities is found to be the most sharp
between 1966-67 and 1972-73, Consequently, therefore,
area uncer crops, agricultural productivity and value

of agricutural output (at constent prices) grew at a

relatively higher anrnuwal cobpound rates in the said
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period as compared to in the latter period, in most of

the districts and delineated productitity regions, Although
agricultural infrastructural facilities grew in all the
districts and productivity regions if grew relatively

more in high and medium productivity districts and regions,
However, third hypothesis is supported and found valid

in high and medium productivity districts and regions,

as a relatively sharp growth in africultural infrastruc-
tural facilities coincided with & sharp growth in produc-
tivity between 1966-67 and 1972-73,

The fourth and fifth hypotheses are relsted with
disparities in the distribution of agricultural tafra-
structipal facilities and its impact on agricultural deve-
lopment as indicated by agricultural productivity, which
have been dealt with in Chapter III, It is found that
disparities in the distribution of agricultural infra-
structural facilities tended to result in inequalities
in the agricultural productivity among differrnt areas
and a decline in disparities in its distribution tended
to narrow down inequalities in agricultural productivity
amongst the districts and delineated productivity regions,
These hypotheses are supported and found to be valid

in the present study,

The sixth hypothesis is related with the measure-
ment of disparities at the district and at the level of

delineated productivity regions, respectively. Chapter IV
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of the present study brings out that disparities in the
distribution of agricultural infrastructural facilities
are found to be relatively more acute at the district
level.than at the level of delineated productivity regions,
The hypothesis is supported and found to be valid in the
present study, Chapter IV further, revealed that techno-
logical inputs in agriculture such as irrigation, ferti-
lizers consumption, high yielding variety seeds and agri-
cultural credit are found to have high degree of comple-
mentary among themselves, i,e, found to have strongly co-
rrelated with each other, These technological inputs

are found to have strong correlation with agricultural
productivity and cropping intensity, respectively, in
each of the time period., The infrastructural indicators
which were found to have strong correlation among them-
selves were irrigation, power, transportation, banking
and marketing. Most of these infrastructural indicators
are also found to be strongly correlated with the tech-
nological inputs,

Infrastructure being a necessary condition for
development of agricultural sector has to be strengthened
in all the districts and delineated productivity regions,
However, low and medium productivity districts as well
as these delineated productivity regions turn out to be

problem areas, in the present study.
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Whereas low productivity districts and region are
found to have enjoyed relatively higher physicel infra-
structural facilities excepiing irrigation, medium produé-
tivity districts and region are found to have relatively
poor physical infrastructure excepting irrigation, Whereas,
physiographical attributes and setting, climatic conditions,
rainfall, soil types and average size of land holdings
favour medium productivity districts and region these
factors are found to be unfavourable to low productivity
districts and region, Whereas, relatively lower provision
of physical infrastructural facilities are in a position
to supply the medium productivity districts and region
with relatively more technological inputs in the form
of fertilizers, high yielding variety seeds and agri-
cultural credit along with high irrigation, low producti-
vity districts and region is poorly supplied with these
technological inputs,

These different cheracteristics of these problem
areas suggest that a uniform policy with regard to the
provision of agricultural infrastructure.will not be
effective in solving the problems of agricultural under
development of these respective regions,

Moreover, the distribution of number of tractors,
number of tube wells, fertilizers consumption, use of
high yielding variety seeds and agricultural credit in

diffefént districts of the state makes it abundantly clear
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thet the farmers of these respective areas are more or
less equally responsive to adopt modern, practices in

agriculture,

SUGGESTIONS

Low Productivity Region

Low productivity retion is the most important among
the problem areas in the state, Not only that physiogra-
phical setting of the region is unfavourable it is chara-
cterised by poor soil fertility, low irrigation, deficient
rainfall and average smallsize of band holdings along with
high density of population, among other things  What has,
in fact, been found to be happening in this region is
that the crucial technological inputs in agriculture are
not forthcoming in required quantities which can accele-
rate the pace of development in agriculture, As these
technological inputs are found to have strong correlstion
among themselves, therefore,irrigation and supplies of
these inputs needed to be strengthened,

~ However, because of rugged and rocky topographical
characteristics of the region a well laid canal infrast-
ructure is both costly as well as difficult ito pursue as
a blanket measure to strengthen krrigetion, selected
plain areas in the eastern parts of Aravalli range can
be provided with a good canal irrigation without any

major cost involved in it. Since, ground water recharge
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the pockers of Aravali range and in most parts of the
plain areas digging of tubewell should be given top prio-
rity to make good of deficient major irrigation infrast-
ructure in the region,

Although, irrigation infrastructure is badly needed
to be strengthened in this problem area so that other
technological inputs are used extensively in the region,
crops should be promoted which calls for lower irrigation
and give relatively better etongmic returns to the farmers,
In view of physiographical characteristics of the region
animal husbandry is required to be promoted in a big way
which would not only supplement the lower level of farm
incomes bf the farmers but also generate gainful employ-
ment for the people of the region. Therefore, paultry
farming, fisheries, piggary and dairy farming should be
given special attention,

Since, average size of land holding is found to
be lowest in this retion as compared to other regions
in the state it refelcts the pressure on cultivable land
area, Therefore, area specific cropping patterns suited
most ffom the view point of future potentialities are to
be evolved and promoted so that its fertility is not
depleted, Special progra mmes to promote agro-small and
cottege industries is called for to ease the pressure on

land and to combate the problem of poverty in the region.
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Medium Productivity Region

Medium productivity districts and region is rela-
tively better placed in terms of physiodraphic attributes
and setting, rainfall, irrigation infrastructure, climatic
conditions (excepting south westerm parts), soil types,
averages size land holding and also in terms of supplies
of technological inputs in agriculture as compared to low
productivity districts and region, Iﬁ fact, actual pre-
ference of this region is still lower than the potentia~-
lities that exists in it, Therefore, agricultural infra-
structure should be strengthened particularly of marketing,
banks, transport, power and veterinary health so that
potential that exist in this region is fully utilised,
Since, some of the areas in south-western parts of the
Tegion are dry land areas with deficient rainfall and
soil poor in flertility, therefore, irrigation infrastruc-
ture and veterinary health facilities should be streng-

thened on an urgent basis,
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