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FOREWORD

The technological change of the mid-sixties has certainly brought a significant change in
the agricultural economy of the country, but it also threw up quite a few policy issues.
Despite a substantial share of rainfed areas in the aggregate food economy of the country,
the crops and population of these areas suffered in terms of resource allocation both from
public and private sources. Considering the importance of rainfed agriculture in Indian
economy, a strategy towards watershed development was worked out for the country as a
whole during the mid-term review of Seventh Five Year Plan with an aim to improve the
overall performance of the rainfed agriculture. The programme was entitled "National
Watershed Development Project for Rainfed Areas” (NWDPRA). This programme either
rcplaced or supplemented the ongoing programmes at the State level. After a few years of
experience and evaluation of the programme, a complete review was taken by the
committee of secretaries. The guidelines were subsequently changed during the Eighth
Plan period and revised to incorporate the feedback received from various researchers.

At the Gokhale Institute of Politics and Economics, we have conducted a series of
studies on watershed development focusing on the evaluation and the impact of various
programmes, In the process, a methodology to review such impact was also developed.
The Agro-Economic Research Centre of the Institute was rightly chosen as the co-ordinator
for the studies evaluating the impact of NWDPRA in ten States in India. The studies were
carried out by the Agro-Economic Research Centres from these ten States. The research
reports prepared by these Centres were combined and brought together as a consolidated
report.  This study includes the findings of these reports as well as the insights gathered
during the conduct of the various studies relating to watershed development programme,
carried out by us as well as others. This study was conducted by Dr. R. S. Deshpande and
Dr. A. Narayanamoorthy of our institute. In the meanwhile, Dr. Deshpande left the
Institute to join as Professor at the Institute for Sccial and Economic Change, Bangalore.
He subsequently helped to put together this volume.

This study, besides presenting the impact of NWDPRA on cropping pattern, input
use, water availability and productivity of crops, also incorporates the environmental
impact of this programme in detail.  Effectiveness of the administrative machinery in
implementing the programme, people’s participation, sustainability and adequacy of the
programme are also examined systematically in this study. The results of this study show
that while the watershed programme has increased the productivity of crops, availability of
moisture and irrigation in most of the States, people’s participation in the programme,
which is essential for the sustenance of the programme, is less than satisfactory.

The results of this study have immense relevance for making policies for the
persisting problems related to drought across different parts of the country. | am sure thai
the findings of this study will be quite useful to the policy makers and researchers working
in the area of watershed programme in particular and rainfed agricultre in general.

Gokhale Institute of Politics and Economics ) V.S.Chitre

(Deemed to be a University) Director
Pune - 411 004

25 May, 2000



PREFACE

The new agricultural technology introduced during the mid-sixties bypassed the rainfed
areas and fragile resource regions. This has given rise to a large number of area based
programmes as well as problem specific interventions on the part of the State. Rainfed
areas not only contribute largely to the food economy of the country but also carry the
major share of poor of the nation. A comprehensive programme entitled “National
Watershed' Development Project for Rainfed Areas” (NWDPRA) was introduced at a
massive scale across different regions of the country during the Seventh Five Year Plan-
period along with other programmes to improve the condition of the rainfed agriculture.
- As per the advise of the Ministry of Agriculture, Government of India, New Delhi, studies
were undertaken to evaluate the impact of watershed development under NWDPRA across
teh States by different Agro-Economic Research Centres, In this study, we bring together
- the varied experiences of the researchers on watershed development programme across
_ different Statés in the country including our own experiences from Maharashtra in detail.
‘While working on this study, we have benefited from different people at various
stages, At the outset, we gratefully acknowledge the help rendered by different Agro-
+ Economic Research Centres (AERCs) by completing the study based on the guidelines: -
The participating AERCs are located in Andhra Pradesh, Assam, -Gujarat, Haryana,
Himachal Pradesh, Madhya Pradesh, Maharashtra, Tamil Nadu, West Bengal and Uttar
Pradesh. We had asked for the secondary data from all the above States to analyse the
programme at macro level. However, it was not available for all the States in the similar
pattern. We are grateful to the AERCs that have sent these data.

Dr. Ghorai and Dr. Chitranjan, Advisers, Directorate of Economics and Statistics,
Department of Agriculture and Cooperation, Ministry of Agriculture, Government of India,
New Delhi, have taken substantial efforts in getting us the data for such an analysis and
provided continuous support. We would like to place on record our gratitude to both of
them. o

We are grateful to Prof. V.S. Chitre, Director and Prof. D. C. Wadhwa, former
-Director, Gokhale Institute of Politics and Economics. Pune for their constant

- encouragement and continued support.  This is the first study which brings together
_ researchers from two social science Research Institutes and this was made possible because
of the administrative support of these two Institutions. We wish to thank Smt. Anuja
Chandrachud, Smt.Vidya Kher, Shri Dete and Shri V. B. Lokare of Gokhale Institute of
" Politics and Economics for providing research assistance in completing the study. Sliri D.
N. Bhagli helped us to compute a few tables and getting the study in the present shape. We
are grateful to him, Shri T. Srinivasa Murthy and Shri M. K. Mohankumar of Institute for
Social and Economic Change. Bangalore have been responsible for neatly typing the
manuscript through its various drafis.

Finally, we are also grateful to an anonymous referee of the jounal for offering
. construgtive comments on the study which helped to improve the overall presentation of the
‘study. However, none of the above are responsible for errors, if any.

o R. S. Deshpande
~"25'May, 2000 _ A. Narayanamoorthy
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An Appraisal of Watershed Development Programme Across
Regions in India

R. S. Deshpande”
A. Narayanamoorthy

CHAPTER 1

INTRODUCTION

1.1. Introduction

With the positive and firm steps towards liberalisation, the policy towards agricultural
development in India has more complex problems to deal with than ever before.
Infrastructural development takes equal priority as that of the development of the bypassed
regions, crops and peasant classes which did not receive the benefits of the technological
change of mid-sixties. Rainfed areas. crops and the population of these areas suffered both
in teyms of resource shares and the consequent decline in investment in agricultural sector.
This had a telling effect on the overall agricultural growth of these regions. As a result,
rainfed areas remained more or less out of the ambit of the seed-water-fertiliser technology.
The constraints of water availability were quite strong in these regions so also the leve] of
resource degradation, The most vital input for enhancing the technological change namely
the capital formation (both from public and private sources) did not take place at required
pace. In this context, Jodha surmised that even the research inputs also catered to superior
crops, regions and groups of cultivators (Jodha, 1979; 1991). From this perspective
.assimilation of the rainfed areas in the mainstream process of economic growlh becomes
more important for four specific reasons. Firstly, the optimum limits to resource
augmentation in irrigated areas are being reached at a very fast rate, This necessitates need
for diverting added research attention to the rainfed areas for area augmentation. Secondly.
in order to sustain the present rate of growth as well as to obtain higher rate of growth in the
agricultural sector, it is necessary to enhance the aggregate productivity of agricultural
sector. Role of the rainfed areas in such process of productivity enhancement is inevitably
important.  Thirdly, it is necessary to secure and induce the market participation of the
population from rainfed areas both as producers as well as consumers so as to strengthen the
market forces. This can ensure the required impact of the market in the process of grovnh
through liberalization. Lastly. the equity consideration overrides the growth calculus in this
cOntext ‘because the rainfed areas have a larger concentration of poor and thus it requires

’, Professor and Head, Agnculrural Development and Rural Transformation Unit, Institute for Social and
- Eeomm:c Change, Bangalore - 560 072.

v Leum Gokhale Instiuute of Politics and Eoonqm-cs (Deemed tobca Urlnrersuy) Punc - 411 004,
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larger doses of inputs in terms of investment in technology. Hence it becomes crucial to
involve these regions in the mainstream process of development.

Recognising the pressing need of getting the rainfed areas in the main-stream
sgricultural growth early initiatives in the post-independence period were taken in terms of
Grow More Food Campaign, Drought Prone Area Programme (DPAP) and Desert
Development Programme (DDP). But the first comprehensive step and integrated approach
towards this came in the form of watershed development programme at the time of mid-term
appraisal of the Seventh Five Year Plan. Watershed based planning for agticultural
development was suggested by Mahatma Jyotiba Phule during 1883 in his famous Marathi
book on Farmers® Whip and later on featured even in the Report of Famine Commission, It
is oflen argucd that rainfed farming is constrained due to the availability of natural resources,
but in fact it is the cropping system which should be held more responsible for weakening
the structure of rainfed farming. The cropping system, vegetation, cultivation practices are
not suitably tailored taking into account the natural constraints. Rainfed farming is more
influenced by the farming practices in the river basins (with ample availability of water). It
is natural that the farming systems initially developed in river basins and then extended
further to the less endowed regions. But while such cultivation practices vielded good results
in well endowed irrigated river basins, these practices under rainfed conditions led to slow
crosion of their natural resource base. The non-compatibility of these farming systems with
the heterogeneous eco-systems under rainfed conditions failed to produce similar results, No
doubt, over centuries of experience, the farming in the rainfed areas have got naturally tuned
to the existing eco-system by developing proper adjustment mechanisins (Jodha, 1978), but
such efforts could not arrest the process of degradation of vast patches of land, forests and
pastures due to predominance of subsistence farming and over dependence on forest
resources, It is pointed out clearly that if the existing water resources are used judiciously. it
would be possible to sustain the growth in productivity levels and at the same time arrest the
process of degradation. Thus establishing an inter-dependent system of resources confined
to a well defined resource region can only serve as a proprammed solution for the problem.

Water and land are the two basic resources which interact with the bio-system in a
watershed region and proper use of these two resource systems can lead to an optimum
production level with least damage to the resource base, Watershed is defined as a drainage
area of which the run-off leads to a single water body (Tamhne, 1967; Magrath and Doolette,
1990). It is an eco-system or bio-geo-physical unit in which the inter-dependence are
intermalised. As Barrow defined it - "....... within a watershed physical and biological
resources are linked by a complex of processes ......... " (Barrow, 1987). These resource
regions can thus appear in different forms or sizes and are not easily amenable to
standardisation in terms of mini, micro or macro typologies. The ridge line marks the
boundary and the waterways created by the run off help to plan the treatments across slopes.
The ridge to valley area incorporates seven interdependent bio-systems, namely. (i)
Silvicultural; (ii) Silvi-pastoral; (iii) Silvi-horti-pastoral; {iv)} Horti-pastoral; (v) Horti-agri-
pastoral: (vi) Rainfed low density agriculture: and (vii) Rainfed and protectively irrigated
cropping system (Deshpande and Reddy, 1991). These cropping systems are supported by
various land treatments as mentioned in Table 1.1,

The treatments mentioned here are only indicative and do not represent an exhaustive
fist of the treatments in practice in the country. In fact the treatment/management of
watershed is a completely localised phenomena and the treatments will depend entirely local
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conditions. There can be some general guidelines in the form of indicative measures but
such measures have to be suitably altered keeping in view the local conditions,

Table 1.1: Treatments under Watershed Development Approach

Treatment

Brief Description of the Purpose

1. Arable Land Treatment:
i. Vegetative bunds’key lines

ji. Contour and vegetative hedges
iii. Contour guide lines

iv. Grades bunds

v. Opening dead furrows

vi. Gully controls

vii. Surface drains

viii. Loose boulder bank embankment
ix. Farm ponds

2. Nen-Arable Land:
i. Plantations-vegetative cover

ii. Live fencing
iii. Live check dams and brush wood dams

iv. Drain lines
v. Vegetative contour hedges with furrows

vi. Live check dams, brush wood dams,
foss boulder check dams. other nalla check
measures

vii. Stabilisation of nalla banks

viii. Gully treatment with vegetative
measures

ix. Run-off management. dug out ponds

To arrest soil erosion and run off, moisture
conservation.

To arrest soil erosion and run off
Facilitates contour cultivation, water
conservation and moisture retention
Terracing so as to break slope and create
flow barriers.

Moisture conservation

To arrest the run off and ravine formation
To direct the run off

To strengthen the bunds

Water conservation

Management of soil run off and
degradation, moisture conservation
Wind erosion, moisture conservation
Arrest soil erosion and increase moisture
conscrvation

Manage run-off

Reduce erosion and increase moisture
conservation '

Manage run-off, reduce soil erosion and
sully formation

Reduce side cutting

Check the gully formation and stop further
erosion

Run-off management, water conservation

1.2 A Review of the Studies

Economics of watershed management as a subject has been handied by various researchers

in different ways.

There are a few reviews of the ongoing watershed development

programmes in India (Vaidyanathan. 1991; Deshpande and Reddy. 1991; Chopra, 1998:
Shah, 1998). Broadly we can find four groups of studies dealing with different aspects of
watershed management. First group of studies includes the work carried out by the analysts
of rainfed farming in India and elsewhere. Keeping in view the constraints on availability of
water under rainfed farming, the studies direct more towards enlisting the constraints and
management of soil moisture by undertaking proper measures to utilise the available
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precipitation. The second group of studies deals with the impact assessment of watershed
based treatments incorporating the individual components of the management strategy. The
third group includes the studies done by researchers covering the overall aspects of a
watershed where the impact of treatments covers the entire watershed and the impact
parameters include the agricultural as also the environmental sector. The last group of
studies comprises of the work done by hydro-geologists exclusively analysing the changes in
the groundwater parameter of the impact. We attempt to take up the review of these in the
following paragraphs.

Research on the technology of rainfed farming began in the country in early thirties
with the establishment of dry farming research stations at Solapur (1933), Bijapur (1933),
Hagari (1934), Raichur (1934) and Rohtak (1935). Early research on dry farming was
mainly confined to the conservation of soil moisture through bunding and understanding the
rainfall behaviour in these regions (Kanitkar and Sirur, i960). Though the programme
began with manifold objectives and started yielding some results the work at most of these
rescarch stations was stopped due to Second World War. Only exceptions were Solapur and
Bijopur dry fiurming research stations, The work on these stations continued within the given
framework but their research was directed more towards soil conservation. This was also
remarked in the review taken in an official study of Planning Commission, Government of
Indisa (GOIl, 1986a). The emphasis on soil conservation also vielded significant
improvement in rainfed arcas, The results of -crop cutting experiments in Maharashtra,
Karnataka and Tamil Nadu by mid-seventies showed 11 to 25 per cent increase in yields in
the bunded ficlds (Jodha, 1979). Among the important constraints identified in the dry
farming improvement programme with major emphasis on soil conservation programme are:
(i) Over-emphasis on engineering components; (ii) Lack of biological comiponents and (jii)
Neglect of institutional support for the work (Jodha, 1979, p. 494). These constraints
however continucd to dominate the developmental initiatives in rainfed farming even now.

At institutional level the All India Co-ordinated Research Project for Dry Land
Agriculture (AICRPDA) was established to work on research and development of dry lands
ond dissemination of the results through testing the technology on pilot projects. The
emphasis of AICRPDA was more on the development of location specific technologies and
testing these under ficld conditions (AICRPDA, 1982). Similarly, the contributions of
Imemational Crop Research lustitute for Semi-Arid Tropics (ICRISAT) and Central Arid
Zone Rescarch Institute (CAZRI) have been quite significant on technological front.
ICRISAT pioncered the development of rainfed agricultural technology, though initially the
work was mainly confined to a specific research agenda but soon the dissemination of the
results started and ICRISAT technology became a more household word in certain rainfed
arcas of Maharashira and Andhra Pradesh (Walker and Ryan. 1990). The development of
technology at CAZRI however, invoived mainly the research on agronomic practices, crop
variety rescarch, fodder and forest trees ete. ICRISAT not only developed and disseminated
the technology for drought tolerant varieties but also gave a holistic package for semi-arid
tropics including cultivation practices, treatment of pests and diseases. economics of rainfed
fanning, risk management and such other issues (Walker and Ryan, 1990).

Intensive  Area Development Programme (IADP) and Drought-Prone-Area
Development Programme (DPAP) were taken up for the development of rainfed areas with
an objective of boosting up the adoption of technology in these regions and creating
employment opportunities. Fifty-four districts spanning over 13 States were taken up for the
purpose of DPAP programme. However, the emphasis of the programmes on civil works,
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scasonal employment generation and the top-down approach were responsible for not
allowing it to gain a foothold in the rural areas as a rainfed farming policy intervention.
These programmes thus had only a momentary influence on the status of rainfed farming
and the impact of DPAP and DDP Programme have been analysed recently by a Commitice
appointed by the Planning Commission. Govemnment of India and headed by Prof. C. H.
Hanumantha Rao. The Committee strongly recommended an approach based on watershed
area development (GO, 1994),

Initial efforts towards watershed development in India began in terms of soil
conservation activities. During the framing of the First Five Year Plan and early in the
Second Five Year Plan, a group of nine Soil Conservation Research. Demonstration and
Training Centres were established (Dehradun, Chandigarh, Ootacamund, Bellary, Kote,
Vasad. Agra, Hyderabad and Chattra). These centres were established during 1954-56
and were transferred to the Indian Council of Agricullural Research in the year 1967,
One of the major objectives of the soil conservation programme was “the conservation of
land and waler resources under different land use systems™ (Tripathi and Singh. 1993),
The work of the soil conservation programme cannot be equated to the present days
watershed development programme, however, about 10 million hectares of area was
covered under this till the beginning of the Fifth Plan. All India Coordinated Research
Project for Dryland Agricuiture was started during this time. Similarly, Integrated
Dryland Agricultural Development Project was also launched at 24 locations in the
country. The Drought-Prone Area Development Programme (DPAP) was initiated and it
also included some aspects of the watershed development technology. The Technical
Committee on DPAP and DDP (1994) under the chairmanship of Dr. C.H. Hanymantha
Rao stressed the need for a holistic participatory approach to dryland development
emphasizing a well designed watershed development programme (GCI, 1994).

The subject of development of watersheds was transferred to State sector in the year
1979. Immediately, during the early eighties, Pilot Project for Propagation of Water
Conservation/Harvesting Technology for Rainfed Arcas on Watershed basis and
Popularization of Seed-cum-Fertilizers drill prograrmmes were taken up (GOL, 1992).
Almost at the same time, the Govemment of Maharashtra started the scheme of
Comprehensive Watershed Development Programme (COWDEP), which was rather a
mutation of the on-going soil conservation programme and taken up under Employment
Guarantee Scheme and the Centrally sponsored Scheme (see Deshpande and Reddy.
1990). This was followed by the introduction of the first phase of National Watershed
Development Programme for Rainfed Agriculture. During this phase. other similar
programmes were also operating in the country as we!l as in the States

Various programmes implementing watershed development under various sectors
can be broadly grouped into six major groups. First group of programmes includes the
extension of the work of the soil conservation department under the revised State
schemes such as COWDEP of Maharashtra. The second group covers the projects aided
by the World Bank under special grants to the State Governments 1o initiate pilot projects
for watershed development. The technical guidance, feasibility as well as the weightage
of the components was guided and monitored by the World Bank. Third group of
projects includes the Operational Research Projects taken up by the State Agricultural
Universities on one hand and the specialist research organizations like ICRISAT,
AICRPDA. etc.. on the other. These projects were technically superior but had
operational bottlenecks. Fourth group incorporates the projects undertaken by voluntary
organizations (Non-Governmental Organizations) with or without extenal support.
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These projects have, to their credit, a perfect and effective implementation but the scale
of such projects is too small and face difficulties in replication. Fifth group of watershed
projects are those taken up by the State Governments with their own resources (pooling
resources from vartous schemes). Last group includes the Central Government
sponsored scheme under National Watershed Development Project for Rainfed Arcas
{(NWDPRAY} introduced during the Seventh Five Ycear Plan covering 99 districts in 16
States. The scheme was improved in the year 1990 following the recommendations of
the Committee of Sccretaries constituted for this purpose.

The important mile-stong in the policy towards rainfed farming emerged from the
bepinning of the sixth plan. Rainfed farming was always considered as an imporant
component of the agriculural sector in the plan documents. Before the sixth plan there were
references in the plan documents stressing the requirement of a systematic approach to deal
with the prablems of rainfed agriculture however, no holistic approach was adopted to
understand and deal with the constraints of rainfed farming in the planning process. The
sixth plan first 1ime attempted to put the framework of rainfed farming in the watershed
development approach to check the spread and deterioration by erosion of arable land and to
encourage natural vegetative cover of non-arable land. Water harvesting and developmem
of small walersheds of about 50 to 100 hectares was suggested as a strategy (GOI, 1981).
The policy was strengthened during the seventh plan and the National Watershed
Development Project for Rainfed Agriculture (NWDPRA) was taken up with three fold
objectives: (i) to harvest rain water; (ii) to conserve soil moisture; and {(iii) to extend
cropping systems and farming practices for increasing production and mitigating risk (GOl.
1985, p.3).

The NWDPRA was administratively approved by the Government of India, vide
Ministry of Agriculture, Department of Agriculture and Cooperation letter No.6-13/85-
CAYV dated 3rd July 1986. Initially, the programme was sanctioned for four years with a
10tal outlay of Rs.239 crores of which the Central Government was to contribute Rs.120
crores. The programme was followed through the successive phases and subsequently
revised during 1990,  The ninth plan emphasised the approach towards watershed
development in no uncertain terms.

A holistic development plan of an interdependent system of resources confined to a
well defined region and based on the major resource parameters can only be a solution
for the rainfed areas. Water and land are the two basic resources which interact with the
bio-system and thus a programme of proper management of this system should lead to
optimum production along with least environmental damage. Watershed is defined as an
area enclosed in a catchment boundary of a river basin. It is an eco-system or a bio-geo-
physical unit in which the interdependence of renewable and non-renewable environment
is closeted. Barrow (1987) describes watershed as a unit where physical and biological
resources are linked by a complex of processes and any change in one of them can cause
cftects on the other. It is a “resource region™ where there are close systematic
interdependence and a proper biclogical balance can lead to optimum resource potential.
Therefore, major objective of any watershed management programme is to design a
sustainable resource use so as to provide optimum production potential for the agro-eco-
system,

The management of a watershed involves utilization of land, surface water flow and
vegelation so as to conserve and utilize these for a sustainable flow of benefits in view of
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the aggregate welfare optimization. Broad objectives of any watershed programme can
be summarized into three major components:

1. Preventing and retarding the process of degradation of renewable as well as

non-renewable natural resources while optimizing the production potential.

2. reparing and implementing a holistic plan of conservation and use of

resources by exploring as well as utilizing the potential of inter-dependent

systems. :

3. Establishing a symbiotic relationship between use of resources and

regeneration of resources by establishing a perfect linkage.

Watershed can appear in different sizes and shapes. The ridge line marks the
boundary and the direction of the run-off helps to plan the treatment. The treatments
vary from the ridge to valley and the composition depends on the local conditions of each
of the watershed. Thus a treatment complex for any watershed would depend upon five
important constituents, namely, (i) Quantum and span of rainfall with water availability
period: {ii) Level of degradation of the natural resources: (iii) Slope of land and type of
soil including other parameters such as depth, pH, fertility, etc.: (iv) Type of vegetation
in the arable and non-arable Jand; (v) Socio-economic factors such as level of
commercialisation, industrial locations and types. urbanization. etc. The treatments in
the watershed vary from ridge to valley and these will cover seven inter-dependent
systems, namely, (i) Silvicultural; (ii) Silvi-pastoral; (iii) Silvi-horti-pastoral: (iv) Horti-
pastoral: (v) Horti-agri-pastoral; (vi} Low density rainfed agricultural: and (vii)
Protectively irrigated high density agricultural. These sysiems cover arable as well as
non-arable lands and are accomplished with the help of various sub-components of the
treatments.

Before the policy initiatives were taken towards the National Watershed Development
Programme for Rainfed Agriculture, there were quite a few studies which attempted to
analyse the impact of development in rainfed farming on the agricultural sector. The studies
concentrating on the impact assessment on individual components have often cited the
component of soil-conservation programme. Ram Mohan Rao ¢f al., (1987) and Lal Gupta
et al., (1970) have indicated substantial benefits of soil and water conservation through
contour and graded bunding. Farm ponds have also indicated significant impact on yield as
documented by Tejwani and Babu (1982) and [tnhal and Narayan (1987). The benefit-cost
ratio worked out as 1.33 with a high level of incremental income. Deep Joshi and David
Seckler (1981) noted additional net income through the total package of rain water
harvesting. These results point towards the importance of individual components but any
area based programme like watershed development has to be analysed as a package (holistic)
programme and not by individual components as the benefits are not separately discemible.

Impact assessment of watershed technology can best be accomplished by taking all the
components together as watershed management is an area based programme. The study by
Deep Joshi and David Seckler (1981) and Kanchan Chopra er al. (1990) showed that in
aggregate, treatment of any watershed exemplary results can be obtained if the programme is
properly integrated. They studied Sukhomajri watershed and recorded that the incremental
benefits are about Rs.2000 per hectare. The Sukhomajri experiment was fully supported by
technical inputs from scientists of Central Soil and Water Conservation Research and
Training Institure (CSWCRTI). The panticipation of the beneficiaries was also an important
component in this, In a similar experiment supported by ICRISAT. for the watershed
projects in Hyderabad, Solapur and Akola districts, Sarin and Ryan (1983) noted
stabilization of cash flows in the economy, increase in productivity and incremental income.
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They also recorded the additional employment generated from the programme. Walker
al. (1989}, also reviewed the impact of ICRISAT watershed programme at different
locations and noted yield difference as well as changes in crop.

Deshpande and Reddy (1990, 1991) reviewed the watershed programme of
Maharashtra from two different perspectives. The first study (of 1990} focussed on a
programme originated and operated totally by the Soil Conservation Department of
Govemment of Maharashtra. The programme was named as Comprehensive Watershed
Development Programme (COWDEP). They noted changes in crop pattern, intensity of
cropping, proportion of waste lands brought under cultivation and yield per hectare in the
treated arcas as against the control areas. The programme also helped to cause an increase in
the water table. The programme was more of technical nature with bunding as the central
activity, In analysing the National Watershed Developmemt Programme initiated during
Sixth Plan period and followed through the Seventh Plan, Deshpande and Reddy (1991a,
1991b) concentrated on the holistic impact of the programme on all the components of
watershed programme across the agro-climatic regions of the State. The impact parameters
were analysed in the context of three different agro-climatic zones namely Scarcity Zone.
Modcrate Rainfall Zone and Assured Rainfall Zone, It was observed that the impact
parameters in the three zones were quite different. In a similar study, Deshpande (1996) also
analysed the issue of watershed management from the perspective of differential impact
parameters across agro-climatic zones. It came out very clearly from the above studies that
the impact parameters are a direct function of the agro-climatic characteristics of the region
ond that these parameters are location specific in nature,

Among the other location specific studies, the work by Katar Singh on Mittemari
watershed in Karnataka is notable as a holistic work dealing with all the aspects of
development of a watershed. Katar Singh obscrved nel incremental benefit of Rs.9170 per
hectare (Singh, 1994). Another important study on the holistic approach of watershed
treatment is that of Laxmikanthamma (1997) bascd on her painstaking doctoral work at
Mittemari observed IRR at 12.8 per cent and B-C ratio at 1:1.27. Among the important
findings of the siudies are: replicability of the programme, the most needed maintenance
(sustenance} of the erected structures, participation of the entire community in the
programmes, reconciliation of social wis-g-vix individua! inlerests, realisation that the
benefits are slow. the most needed horizontal integration of the official machinery, recovery
of public investment from beneficiaries and the location specificity of the strategy.

The last group of studies include those which specifically brought out the constraints of
the programmie. An integrated inter-disciplinary approach for planning and administration is
advocated by many (Deshpande and Reddy 1991a, b; GOI, 1991; Sarin and Ryan, 1983:
Walker er. al,, 1989 Katar Singh, 1989 and 1994: Laxmikanthamma. 1994 and 1997 and
Deshpande; 1996). The hiatus between people’s perceptions and official claims clearly
emerge out of the studies namely Chandrakanth ¢f /., (1989) and Katar Singh (1988. 1994).
The componentwise suitability, their acceptance at beneficiary level, the location specificity
of the components had featured in aimost every study though some times indirectly. The
problem of imipact on income distribution, employment generation and the financial viability
analysis are dealt by Dangat (1986), Jaiswal and Purandare (1982). Tirath Gupta (1982),
Deshpande and Reddy (1991 a, b). Deshpande and Rajasekaran (1995), The Indian Sociery
of Agricultural Economics also addressed to the specific subject of watershed management
in its Annual Conference in December, 1991. Among the issues discussed at this
Confercnce the following issues assumed importance:
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1. Watershed Management is a location specific strategy. This factor needs to be

kept in view from planning to implementation stages.

2. Investment ir? watershed management programme should be taken as cost of

preventing degradation rather than a cost for increasing output.

3. The benefits out of watershed based treatments should be examined also from

the point of view of reverting/arresting the process of degradation apart from

output stabilisation or yield increasing angle.

4, The initial investment in the watershed should come from public funds but the

local people should be involved in planning and implementation in terms of

contributions to the cost of labour.

5. Involvement of the local community in the watershed management is bath

crucial and necessary.

The above review indicates the most important issues involved in the watershed
development approach. Among the various pointers emerging out of the analysis of the
studies, four assume significance in the context of the present study. Firstly, the
watershed impact analysis has to be closely location specific and the impact parameters
across locations need not be the same. Secondly. the best method of quantifying the
impact of watershed treatiment is to identify the most important key variables, where the
impact parameters are aggregated at one place. Thus the impact can best be assessed in
terms of major indicators especially in the absence of the non-quantifiable benefits in the
context of loss aversions of the natural resources. Thirdly, the very fact that not all the
benefits and costs are easily discernible. one has to depend on the bold changes due 1o the
watershed technology. This finally rules out any viability analysis in cost-benefit
framework simply because there is nothing like a matching control. Moreover, the
complex of tangible vis-g-vis non-tangible benefits. uncertain gestation period, the non-
linearity in the flow of benefits and the difficulties in ascribing price to the level of
degradation averted, make it difficult to fix the problem into usual project analysis
framework. Lastly, the participation of the beneficiaries in the programme is the most
crucial aspect. Higher participation can be induced only when the technology is simple,
affordable. replicable and viable, in the view of the beneficiaries.

1.3 Approach Strategy and Components of NWDPRA

Watershed development has been taken up under different programmes of Government of
India. The Drought-Prone Area Programme (DPAP} and the Desert Development
Programme (DDP) adopled the watershed approach in 1987. Even before this the
NWDPRA was approved by the central government with a three fold objectives namely:

"1. Taking the watershed as a basis to conserve and upgrade crop lands and waste

lands as a vital resource.

2. To develop and demonstrate location specific technologies for proper soil and

moisiure conservation measures and crop production - stabilisation measures

required under different agro-climatic conditions:

3. To augment the fodder, fruit and fuel resources of the village communities by

use of appropriate alternative land use system” (GOI, 1986).

These objectives incorporated a vast canvass but the specificities remained inexplicit.
Among the other important guidelines were the size of watershed, the unit cost of treatment.
limit of the staff cost, priority areas and priority sections of cultivators. Qur earlier analysis
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of NWDPRA under the 1986 guidelines indicated six most crucial factors. Firstly. an
integrated holistic approach was suggested not only to develop natural resource base but also
to sustain its productivity and quality of life. Secondly, each of the watersheds must begin
with a complete plan of its development including the treatment on arable as well as non-
arable lands. The involvement of the beneficiaries should be ensured from the planning
stage itself. Thirdly, the participation of beneficiaries must be ensured right from the initial
stage and through the implementation of the programme. Fourthly, the sharing of the cost of
walershed and the norms suggested by the Govemment of India are quite complex and hence
the entire cost of the watershed should either be bome by the Central or the State
Govemnment. But there must be a component of cost sharing by the group of beneficiaries
which is essential for sustainability. Lastly. there must be a strong component of training for
the sclected farmers,

The initial design of the programme included only the rainfed tracts of the Siate. In
fact, the 1986 guidelines indicate that only the watersheds falling within the isohytes of
500 to 1150 mm, with less than 30 per cent of irrigated area be chosen for developmental
works under NWDPRA. The philesophy behind this restriction was perhaps to direct the
concentration towards the lagging regions and avoid the additional public investment
going in better-endowed regions. This would not only reduce the drag caused by the
lagging regions on overal growth performance but also help in bringing down the
regional inequalities. Further, the 1986 guidelines (GOI. 1986. pp. 3-4) also gave a few
important considerations for selection of watersheds viz.,

l. Average size of watershed be less than 1000 ha,

2. The unit cost of development not to exceed Rs. 2000/ha. and the staﬂ' cost

to limit at 25 per cent of this.

3. Only those watersheds be selected where more than 50 per cent of the

farmers are marginal and small holders and they own not less than 25 per cent

of land.

4. The major portion of watershed should be arable lands.

5. Avoid the blocks with major irrigation projects.

6. Walersheds should be close to Agricultural Universities.

7. Priority be given to areas where farm tested technology is developed, necessary

infrastructure is available, already earlier schemes are existing, local farmer’s

willingness and cooperation, where 5oil survey and soil conservation programmes

are undertaken and where cost-benefit ratio indicates definite increase in yield or

a significant reduction in yield fluctuations.

It can be easily seen that the criteria at serial numbers 1, 3. 4 and portions of 7 are
operationally difficult things. The choice of watersheds, where soil survey and sail
conservation programme are already existing, earlier ongoing schemes are there and
where cost-benefit ratio indicates definite increase in yield or a significant reduction in
yield Nuctuations, makes the task of any evaluation of the NWDPRA more difficull.
Possibly, keeping in view these difficulties the guidelines of 1990 modified and avoided
most of the above selection criteria (GOl 1990: pp. 20-21). The new guidelines
widened the scope of the programme by not restricting it to rainfed areas alone. This has
brought in the other heavy rainfall regions under the scope of NWDP reducing the
‘concentration of resources on the lagging regions. The philosophy behind this ‘coverall
region’ approach stems out of the planning for large basin watersheds and to some extent
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advisable provided the projectisation includes large basin watershed pla-rming as a major
aspect, which in itself is a huge task.

13.1 Approacﬁ and Components

The approach essentially involved devetailing of the programme with the ongoing
programnies of soil and water conservation. Initially, it was planned to include the
ecologically fragile zones (with the assumption that lower precipitation with meagre
irrigation would indicate the agricultural vulnerability) but as the programme progressed
the idea was substituted to cover all the regions. The increase in this coverage was not
necessarily accompanied by the change in funding pattern. Broadly, the programme
intended to cover five aspects. Firstly, the soil and water conservation forms the primary
component for evolving efficient cropping systems. Second is the management of input
support system for the supply of seeds, slipes and other inputs. Training courses for field
staff and farmers to evolve a scientific management of the watershed forms the third
aspect. This was also expected to be supported by preparation of scientific field manuals,
publicity material, audio-visual aids for training. A proper land survey with scientific
_ inputs for undertaking treatment based on land capability classification forms the fourth
aspect of planning. Lastly, conducting and directing adaptive trials on the farms of
marginal and small farmers, forms an essential part of the technology (GOI, 1986). The
targets were given to the States along with the praposed allocation under the programme.
These aspects were translated into field components and possibly {n the process the
weights for the components were not taken care properly.

The guidelines circulated in 1986 were silent on many aspects and at times the
approach was not very clear, This has led to a lopsided implementation in many States.
The neglected- aspects mainly included training of farmers and staff; sustainable farming
system approach: village/community participation; differentiation of work plan across
agro-climatic conditions; development of farm tested watershed technology: planning for
the holistic eco-system; concurrent monitoring and evaluation. These shortcomings were
visualised in the process of implementation and the 1990 guidelines carried a holistic
integrated approach in the place of the earlier appreach (GO, 1990, pp. 10-27).

The project guidelines prepared by the Central Government keeping in view the
suggestions made by the Committee of the Secretaries and a working group of the Planning
Commission during 1991-92 set forth a five-fold objective for NWDPRA.

"(iy Conservation, upgradation and utilisation of natural endowments like land,

water, plant, animal and human resources in a harmonious and integrated manner.

This will aim at perpetual availability of food. fodder, fuel, fibre. timber and bio-

mass for rural and cottage industries to meet the growing demand of human and

livestock population through diversified land use system.

(ii) Generation of massive employment during the project pericd and regular

employment afier the project completion for enhancing the employment

opportunities in the backward rainfed areas to ensure livelihood security
particularly for under-privileged sections of the rural population like smal! and
marginal farmers, landless labourers, tribals. etc.

(iii) Improvement of production environment and restoration of ecological

. balance through scientific management of land and eain water. [n the process in
sity moisture conservation, introduction of scientific production system, network
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of runoff management structures and devices for recharge of ground water will

ensure crthanced availability of water for human and livestock drinking purposes,

domestic consumption, life saving irrigation. and

(iv) Reduction of inequalities between irrigated and rainfed areas. Ultimately.

stable production and processing of bio-mass would contribute towards better life

. in rural arcas. This will reduce large scale migration from rural areas to the cities.

(v) In addition to food, fuel and fodder, the project would endeavour to enhance

cash flow to the rainfed farmers and landless agricultural labourers through

increased casual employment, marketable surplus of agriculural and dairy

produce, growing of cash crops like vegetables, coriander, cumin, medicinal

plants, etc.. in suitable areas” (GOI. WARASA, 1992),

It is quite interesting to note that the above objectives seem to be targeting a very high
order of development for rainfed agriculture and these can appropriately fit to any
developmental programme but quite difficult to achieve even in a medium term perspective.
it was argued that the objectives should have been more focussed than what they are
(Deshpande, 1996). The approach and ‘strategy are spelt out in five different components.
Firstly, the integrated and holistic approach of the strategy is spelt out first time
incorporating the maximum components. Secondly. the guidelines emphasised on
projectisation of the programme to give a clear idea of achievable goals. Thirdly. people’s
participation in the implementation of the programme is 1aken seriously through ‘Mitra
Kisan' and 'Gopal'. This also helps to enhance the skills of the participants to understand
and implement the strategy properly. Fourthly, the guidelines touched the aspects of
organisational structure for implementation of the programme and indicate an integrated
structure of implementing agency. An indicative structure of cost was also worked out for
different components of the work, at aggregated level. Finally, the guidelines include the
steps in monitoring of the project by an external agency.

1.4 NWDPRA: Analysis of Design and Implementation

The approach and strategies indicated in the guidelines of NWDPRA are more clear and
transparent to implement as compared to the objectives. The approach and strategy is
spelt out in five different categories. Firstly, the integrated and holistic approach of the
strategy is spelt out indicating all its components. Secondly, the guidelines emphasized
on projectization of the programme both as a bench mark as well as a blue-print of the
works to be undertaken. This component is introduced first time in the guidelines of any
watershed programme. Thirdly, adequate emphasis is given on the people's participation
in the programme. it is intended 1o be achieved through the "Mitra Kisan', training for
beneficiaries. institutional contacts and group activities. Fourthly, the organizational
structure and the administrative details are discussed in the guidelines. These include the
indicative cost structure for the management of the progzrammes. Finally. the guidelines
also indicate the steps in monitoring of the project. We shall critically discuss below
each of these five broad steps in the guidelines specifically from the view of their
application at field level in Maharashira.

Integrated and holistic watershed planning has been clearly incorporated under
NWDPRA. The treatments include arable as well as non-arable land and the network of
natural drainage lines. Thus, three sub-sectors dominate the treatments. More
specifically, the treatments include:
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1.Basic Activities:
a) Establishment of nursery - composite nursery
b) Kisan nursery
c) Survey and Projectization
2. Arable Land Treatments:
a) Vegetative filter strips in place of diversion drains.
b) Contour-vegetative hedges upto 4 per cent slope.
<) Contour-vegetative hedges supported by trenches upto 8 per cent slope.
d) Repairs of existing conservation measures.
e) Gully control measures: Gabian structure, brush wood dam. loose boulder
structure, vegetative systems, etc.
£) Reclamation of ill-drained soils.
h} Incentives for opening contour dead furrows.
i) Contour cultivation.
3. Non-Arable Land Treatment:
a) Filter strips in the place of diversion drains.
b) Live fencing. _
c) Gully control measures with vegetative supports:
Gabian structure, Brush Wood Dam, Planting of shrubs, planting trees, drainage
line treatment. Removal of Nalla congestion, Live check dam, Loose boulder check
dam, Small dig-out ponds, Gully plugging - earth/stone, Earthen structure with
vegelative support.
d) Over-seéding of grass.
¢) Planting of trees and shrubs,
f} Run-oiT Management with dug-out ponds.
4, Livestock Management:
a) Castration of bulls.
b} Other means of population control.
c) Promotion of cultivated fodder production.
d) Improvement of breeds.
e) Training.
5. Agro-Forestry and Related Activities.
6. Training and Visit System:
a) Training of walershed activities,
b) Demonstrations.
c) Agro-forestry training.
d) Organic farming
¢) Kitchen garden.
f) Innovative schemes.
7. Construction ot Chetana Kendras.
8. Other Activities.

The lisl of treatments given is quile an exhaustive. Mainly three sub-components
are operated under the farming system, namely. (i) Food sub-component: (ii) Fodder sub-
component; and (iii) Fuel sub-component, of the overall substainable farming system.
The most important and interesting aspect of the guidelines is the flexibility of the
components across districts and between watersheds, Each of the watersheds has its own
composition of the components and this differs across the agro-climatic zones. However.
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an important rider of this is that the flexibility is allowed within the technically suggested
programunes. Another bottleneck faced while implementing the programme is not only
the local level (lower than district level) flexibility of the technology and composition of
the components but also the morms, related to the unit costs recommended and/or
projectized. are non-flexible. Two often confronted cases are in the treatment of non-
arable land with slope above 8 per cent and the brushwood dam or loose boulder
structures in the resource-strained areas.

Another important step relates to projectization of the scheme. The earlier scheme
of NWDPRA did not involve any projectization and most of the decisions were
centralized. The projectization incarporated in the NWDPRA involved two objectives
covering a survey to collect data on the siructure and quantum of resources as well as 1o
create a  bench-mark survey for the purpose of the impact study. This involved three
components. namely. (i} Resource Inventory: (ii) Production System: and (iii) Socio-
economic Survey. A project report is thus prepared for each of the watersheds and for
the distriet giving the bench-mark parameters and the proposed watershed programme.
The compenents of bench-mark are done quite hurriedly and do not provide enough data.
The reports rather concentrate more on the programme formulation. The bench-mark
characteristics of the district are assigned very little space both in the watershed level
report as well as district report (GOM, 1992), In fact. the report prepared at watershed
level is superior compared to the one consolidated at the disirict. The watershed level
report contains: (i) Land holding and land use; (ii) Vegetative resources: (iii) Socio-
economic characteristics such as intrastructure. livestock. elc: (iv) Soil survey: (v)
Physical characieristics and cost structure of the watershed; (vi) Incremental income and
cost-bencfit ratio: and (vii) Treatment maps. Though. the watershed level reports seem to
be better organized and contain larger information, these have been completed in a very
short time duration. Thercfore, sometimes the presumptions at the time of the bench-
mark have undergone change during implementation. The project guidelines both issued
by the Central Government as well as the State Governments do not provide any mid-
course corrections. A continuous projectization is needed especially for the purpose of
the proposed treatments. The project reports prepared thus help in understanding the
watershed level features but the reports at district level do not reach the expected level in
Maharashira.

A crucial factor introduced in the new guidelines of NWDPRA is the participation
of people in the programme. The second dimension is the horizontal integration of the
various line departments participating in the planning as well as implementation of the
progrmvme.  Thirdly. the vertical integration ot the various bodies at village/watershed.
taluka, district and State level. If all these three crileria are satisfied then the
implementation faces few bottlenecks. The administrative structure recommended under
the guidelines has five layers. namely, (i} Policy support at State level; (ii) Directions for
the policy: {iii} Planning and implementation to be accomplished by a multi-disciplinary
watershed development team for each watershed in consultation with the farmers: (iv)
Apprenticeship of post-graduate Agriculural Universily students, one each in a micro-
watershed: and (v) Monitoring and evaluation by an external agency. All these steps lead
to a cohesive control and integrated implementation of a watershed project. In
Maharashtra, the watershed level technical group is not constituted and the responsibility
of projectization. elc.. rests with the Sub-Divisional Soil Conservation Officer.
Similarly, the horizomtal coordination is expected to be obtained through the
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district/taluka level committees constituted for that purpose. A technical cell constituting
the watershed development team at the State level supports the technical needs of the
process of implementation. Monitoring of the project is accomplished within the
department and there are no extemal agencies involved in monitoring the progress.
Absence of concurrent evaluation and monitoring does not allow any continuous
projectization and thus can hamper the progress of the programme. The State
Government has been following the formats of the quarterly and annual reports.

Fixation of unit cost for various components of the watershed is another important
problem. The guidelines (GOl WARASA. 1992, p. 49), recommend aggregate unit cost
of the project not to exceed Rs. 3500 in plain areas {which includes Rs. 500 towards
management) and Rs. 5000 for the undulating hilly areas. To qualify for hilly area the
walershed should have more than 75 per cent of its arca with higher than 8 per cent slope.
The recommended unit cost is an aggregate average for the State and consequently the
State Government is given the flexibility to allow increased unit cost in some areas and
effect savings in other areas. The project is financed by the Govemment of India in the
form of 75 per cent grants in aid and 25 per cent loan to the State Government. The
project guidelines envisage some financial contribution from the beneficiaries.

1.5 Maharashtra Experience

It will not be out of place here il we incorporate the experience about the process of
implementation seen from a closed angle. In Maharashira, the NWDPRA was taken up
since July 1986 adhering to the guidelines provided by the Central Government. As
indicated earlier. the State Government had a comprehensive ongoing programme under
COWDEP. Given the short time for planning and a clear clue that *... the approach
under the scheme is to give maximum flexibility to the State Governments...” (GOI,
1986. p. 4) and “Preference should be given to those areas where already soil survey and
soil conservation programmes have been undertaken....”. The Government of
Maharashtra chose 20 watersheds out of each district which were undertaken for
development earlier under COWDEP. Nineteen districts were chosen falling in the
ischytes of 500 to 1125 mm of normal annul rainfall. Overall. 330 watersheds were
taken for development under NWDPRA. The choice of watersheds falling within the
district was assigned to District Soil Conservation Officer (DSCO) and Principal
Agricultural Officer (PAO) to work with a commitice at district level. Detailed plan of
the treatments which will include structures as well as cultivation practices was asked o
be worked out. The plan thus evolved was supposed to be discussed fully with the
farmers. We however, did not come across any such detailed plan or any evidence of
farmer's meetings in the selected regions.

Administratively. the Government of Maharashtra chose to handle the prograrmme
through it well knit organisation implementing COWDEP. It can be seen that the
administrative structure is quite elaborate and the project level (watershed level) teams
do not find any independeni place in the structure. However, al village level. an
agricultural officer and Village Level Worker {(VLW) man the programme. The
guidelines ol 1986 also included that ~The stalT cost should be limited to 25 per cent of
the expenditure on works®. This might have created a bottleneck to organise any expert
team at watershed level. An analysis of the administralive structure suggests lour
aspects.  Firstly, the functionaries have muliifald responsibilities with a number of
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ongoing programmes, hence it is difficult for them to pay entire attention to this
programme alone, Secondly, the design of the programme, mentions about an integrated
approach but at implementation level NWDPRA is treated as an “add on’ programme. [t
would have heen better had all the engoing developmental programmes in the watershed
region were pooled together under one umbrella. Thirdly, the people manning the
administrative set up should have a multi-disciplinary background but the approach of
administration is under a uni-disciplinary set up. Lastly, the participation of the relevant
departments from other disciplines (e.g. hydrology, meteorology, hoerticulture,
economics, statistics and forestry) is minimal at the level of watershed. Hence, the
horizontal linkages are quite weak. These difficulties however, do not in any way come
in the way of programme implementation. But. an administrative set up with multi-
disciplinary tcam at watershed-level and woven together to form a State level machinery
might help in effective implementation of the programme. The guidelines for the
programme of 1990 include such an approach. It States that *“This will be accomplished
by a multi-disciplinary (emphasis ours) Watershed Development Team (WDT) for each
mini-micro watershed in consultation with the farmers...." (GOL, 1990, p. 29). In other
words, a Kamataka model ol administrative set up. implementation and monitoring
would be more suitable.

1. 6 Present Study: Objectives and Design

This is a swdy which consolidates the results of the impact assessment exercises on
watershed development under NWDPRA conducted at various Agro-Economic Research
Centres.’ A wwo days workshop was conducted at the Gokhale Institute of Politics and
Economics to prepare the complete puidelines of the project on the proposed impact study as
well as 1o discuss the probable issues. All the Agro-Economic Research Centres (AERC)
conducting the study were represented (except AERC, Waltair. Andhra Pradesh) at the
workshop as well as a representative from the Ministry of Agriculture. Government of India,
New Delhi nlso attended for both days. The following objectives were taken up for
conducling the impact study in various States:

(i) To examine the present status of the avaitable technology and the extent of its

adoption by the farmers.

(i) Ta identify the factors responsible for the changes in productivity and to

ascertain the major impact parameters,

(i) To locate the constraints in the project implementation in terms of infrastruc-

ture, technology and other factors.

(iv) To evaluate the impact of vegetative measures. soil and water conservation

structures and other components of the programme.

(v) To suggest strategies for removal of the constraints faced by NWDPRA.

The workshop conducted at the Gokhlae Institute of Politics and Economics also
deliberated on the sample selection and the coverage of the study and suggested a common
framework. The workshop participants were also supplied with a design and questionnaire.
Two watersheds falling in two different Agro-Climatic Region of the State were to be
selected lor the purpose of analysis with 50 beneficiaries from each of the watershed and 25

' Besides this. we have als presented o system model for wnolysis of the impact of watershed programme in
detuil oy o separate chapier.
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non-beneficiaries 10 form a control group. The study was taken up in 10 States’ forming
four distinct groups as shown below:
A. Westen and Central Rainfed Zone
i. Gujarat
ii. Rajasthan
iii. Madhya Pradesh
iv. Maharashtra
B. Southemn Plateau and Hills Region
i. Andhra Pradesh
ii. Tamil Nadu
C. Northem Alluvial Plains
i. Haryana
ii. Uniar Pradesh
D. Hills Region with Assured Rainfall
i. Assam
ii. Himachal Pradesh
iii. West Bengal (Darjeeling District)

Apart from the analysis of primary level data it was also expected that the studies
incorporate district level analysis of the secondary data but this was not atiempted by most of
the AERCs. Though the basic design was more or less common, there were differences in
methodelogy employed for analysis. The present study intends to bring together the analysis
of the data given under these studies in a consolidated form. The present research report is
divided into cight chapiers. The present chapter is of introductory in nature afd is followed
by a chapter {(second chapter) giving a system model for analysis of the impact of watershed
treatment. Four chapters bring logether the findings of the studies under four different agro-
climatic <ituations, namely. (i) Western and Central Rainfed zone: (ii) Southem Plateau and
Hills Region: (iii) Northern Alluvial Plains; and (iv) Hill Region with Assured Rainfall. In
the seventh chapter, we have analysed the impact of NWDPRA in Maharashtra - the analysis
depicts differential characteristics and hence dealt separately. The last chapter brings
together the summary of the findings and policy implications of the siudy.

1.7 Limitations of the Study

This study suffers from the same limitations that can be perceived by any study bringing
together research reporting by ten different researchers. Firstly, the data at all India level
about the implementation was not available and that makes it difficult to analyse any macro
level analysis of the programme, It is surprising that such data are not maintained even at
central level. Most of the studies were completed by 1997 though these began by the end of
1994 except that of Maharashtra reported in chapter seven. The sporadic availability of
State/district level data and the differential formats of the maintenance of such data across
States led to its non-amenability of any common znalysis across States. The concept of
beneficiary used by some of the researchers among the ten studies is "the person who has got
material benefits (in terms of subsidy. composite kit, weedicides. nursery establishment. or
saplings)”. This has been observed as a common practice in many researches even other
than AERCs. Since watershed is an area programme and the benefits of a contour bund or

¥ In addition 10 these ten States. Rajasthan was also included here as the study was availabic on comparable
hasis.
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afforestation upstream will certainly enhance the benefits of the cultivators down-stream (in
terms of moisture enhancement) immespective of the down stream cultivator being beneficiary
of subsidy. minikit or any other bencefit. Therefore, here in an area based programme every
houschold cuhivating/non-cultivating but being covered in the area of operation becomes the
beneficiary.  Ihis has caused difficulty in comparing the results.  Notwithstanding this, the
analysis was taken up on the basis of the results available in the research reports.  Another
important limitation was the non-availability of the State level/district level data on
NWDPRA for quite a few Statcs despite continuous persuasion. Had these data been
available for at least the ten States under consideration present study would have been
greatly benefited.
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CHAPTER 2

IMPACT OF WATERSHED TECHNOLOGY: A SYSTEM
APPROACH®

2.1 Introduction

Impact analysis of an area based programme like watershed treatment is riddled with
intrinsic difficulties. There are two major dimensions of the impact analysis, namely,
time frame and the spread across sectors of the economy along with the inter-finkages.
The impact signals are concentric but the across sector linkages result into a comptex
impact. The time dimension of the impact is quite an important dimension. The stability
of the impact parameters depends on many aspects like treatment compesition, bio-
technological factors (soil texture, type of aquifer. level of degradation. slope. water-
balance, climatic parameters and their influence during the project period). people’s
interaction with different technological components. markets, etc. In other words, we
have directly and indirectly gencrated economic activities aleng with spill over effects
over time and the intensity of the influence will vary over time. Keeping this in view, the
approach of the impact analysis can be two ways. Firstly, it is the “with project’
parameter compared to the “pre-project’ situation gives the incremental benefits. But
these increments in the parameters include the changes due to technology under the
‘without project’ scenario. Thus the benefits can be exaggerated. Secondly. the
literature on project analysis suggests the comparison between the project parameters and
the non-project control region. This method allows correction for the impact of
technology in the absence of the project. It is more or less established that the project
vis-a-vis non-project comparison is better alternative which alse provides representative
control, :

A matching control in the case of any watershed impact study is a challenge in
itself. The matching parameters must include slope; soil texture; depth; fertility; soil-
water balance parameters; level of degradation: forest cover and composition: land
holdings and distribution; water availability and drainage; people’s participation:
awareness; level of politicization and host of other parameters. In practice. this creates
large number of problems in selection of control villages. Even then it is the method of
comparison between beneficiaries and non-beneficiaries which yields comparable impact
parameters,

2.2 World Bank Approach

The approach of the World Bank aided watershed projects over the four States focuses
mainly on creating a pilot experiment in the selected States. The major objective of the
World Bank aided project is to achieve the large scale verification of the already
developed technological packages which are applicable under different environmental
and social conditions (World Bank Siaff Appraisal Report, Page 7). The project would

' This chapter is based on the discussion notc submitied to the World Bank tcam by the scnior suthor and the
work carlier reporicd in Deshpande and Rajasckaran (1995).
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include those works of water utilization which are important for ecological reasons and
aimed a1 innovative low cost approach. The approach involved multi-disciplinary
horizontal co-operation between specialists of various disciplines and the farmers. In the
process of implementation, the improvement in productivity. reduction of instability and
resource conservation formed the basic guidelines (GOM. 1985, p.2). The guidelines for
the selection of watershed also indicate certain important points clarifying the World
Bank approach.

Guidelines for the selection of Watersheds:”

(a) Total geographical area of about 25000 ha.

{b) Being representative of a major agro-climatic region with more than 750mm of
reasonably reliable annual rainfall.

{c} Consisting of soil types for which farm-tested agronomic and land use
development technology is available which would significantly raise potential
yiclds and/or cropping intensities.

(d) Facing resource conservation and management problems (denudation, erosion,
drainage, elc,),

(e) Being served by an effective agricultural extension service and a feeder road
system of reasonable intensity.

(f} Provision of ensured farmer access to inputs. markets and credit, and adequate
production incentives in the form of favourable prices.

{(g) Proximity to administrative centres and potential use as a demonstration area.
(h) People’s willingness to cooperate and strengthen local organizations.

{i) Locnted less than two hours travel from an agricullural research centre capable
of providing technical back up, adaptive research, evaluation and training,

(i} Investments required that match the finances available under the project.

The guidelines for selection of the project indicate three components in the major
focus of the project, namely,

(i) Choice of a large and resource constrained area with problems like denudation.

crosion. drainage, etc. (a. b, ¢, d above):

{ii) Served with the effective agricultural infrastructure like extension. credit,

production incentives, markets. roads, eic. {e. [, ¢. and j above);

(it} Strong support component from the research centre of the State Agricultural

University and involveinent of people (g, h and i above).

From the above, we come to understand the World Bank approach very clearly. The
approach involves four broad components. Firstly, it is the application of the
technologies generated at the State Agricultural University Centres, to the farmers fields
for better conservation and optimum use of resource so as to increase the economic gains
keeping in view the sustainability. Secondly, ensuring a complete support of
infrastructure 10 eliminate the plausible implementation constraint.  Thirdly. to
demonsirate an integrated organizational structure with strong horizontal inter-
disciplinary cooperation and vertical administrative integration. Fourthly, to exhibit the
replicability of the approach. The World Bank projects were taken up at four locations in
the country. Apart from the concument monitoring and evaluation from the State

¥ Compiled from Project Implenmentation Maoual, Governinent of Maharashira, 1985, p-39.
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Agriculural Universities, the projects were also visited by the World Bank teams from
time to time. Thus. there was a close monitoring both by the World Bank and the State
Agricultural University.

2.3 System Approach

Management of the bio-geological resources on the basis of watershed involves quite
complex processes of interactions.  Therefore, the impact systems are layoral and
intermixed than clearly addilive. There are five basic constituents in the impact system
analysis (see. Figure 2.1). Firstly, the existing or pre-project situation decides the
direction and the quantum of the impact. The level of impact would depend on the level
of degradation at the beginning of the project. If the degradation of the soil and water
resources is severe, the time taken 10 revitalise the system is larger and thus fixing a pre-
determined definite time span for realising the benefits is difficult. Sometimes. a cerain
part of the changes take place immediately whereas, the other portions take time.
Therefore, the pre-project situation remains the important determining factor for the -
duration of the management. Secondly. the World Bank approach rightly insisted upon
the location specific technologies. The watershed was chosen specifically in consultation
with the State Agricultural University so that the technologies developed could be easily
transferred ta the project region, Thus, the treatment mix has to be unique for each of the
watershed and even for the sub-watersheds to facilitate the impact. Therefore, only the
intensity of the components may not signify the extent of the impact but this impact has
to be viewed on the background of pre-project situation. Thirdly. the treatments have a
close interaction with the crop pattem and crop combinations. This also decides the
quantum and direction of the impact. The intensity of silvi-pastoral component leads to
economic activities related with livestock economy, whereas the cash crop combination
leads to a close market interaction for the cultivators and thereby a possible
-diversification towards the non-farm investment. Fourthly, the simplicity. affordability,
adaptability. replicability and sustenance parameters of the components decide the long
term impact of the watershed technology. MK is quite possible that in short run the
watershed technology may show some gains but the continuation of such gains would
depend only on these crucial parameters and sustenance of the technology. In addition to
this, the short run and the long run impacts of the technologies are also difficult to be
segregated. Similar is the case with the direct and indirect impacts of the watershed
management technologies. Lastly, the treatments on the watershed involves participation
of the communities involved. The participation of the people in the programme is quite
crucial, since it is an active area development programme. Further, the sustainability of
the programme is the major criteria of success of the strategy and hence a complele
involvement of the population is essential

Any approach for analysing the impact of the watershed pro;ect should be gulded
more by the terms of the implementation of the project. Working in the general domain
of the watershed development projects, we worked out a system approach for the purpose
of analysing the impact. The major components of the impact system can be;: (i)
Production Sub-system; (ii} Environmentai Sub-system:; (iii) Socio-economic Sub-system
and (iv) Institutional Sub-system. Each of these sub-systems have their components and
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Figure 2.1: Watershed Impact System Model
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sub-components which have to be taken into consideration. Similarly, all the sub-
systems should not be treated as independent but their linkages are internal and therefore,
the study of the impact of these have to take care of the linkages. The World Bank
approach involved mainly four major factors. Firstly. it was an integrated approach with
all the required branches of knowledge and implementing agencies coming together to
plan and implement the project. Secondly. the arable and non-arable lands to receive due
importance in the overall planning and implementation. Thirdly. there was an
involvement of a strong research component. with a support from the operational
research team of the State Agricultural University. Finally, the choice of a largely
denuded area, with the availability of infrastructure and offering a large scale verification
of the technologies, suggests the necessity of the replicability of the approach. The
revised guidelines of NWDPRA also include similar components. The new guidelines
insisted upon holistic approach, environmental parameters, watershed development
teams, pre-project proposal and planning and people’s participation,
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2.4 Impact on Production Sub-System

The impact on the production sub-system can be divided into three sub-groups. Firstly,
the changes have taken place in the land use pattern due 1o the project activities, The
land under cultivation increased as the marginal lands became productive and the quality
of the marginal land changed. The change can be visible in both the ways, i.e., through
an increase in the area brought under cultivation by bringing the marginal lands under
plough and by changing the crop pattern on the marginal lands from low density-low
value crops to horti-silvi-pastoral or regular crop systems. The difference can be
noticeable in the lower reaches. Another change that can be visualised in the land use
pattern is the intensity of land use. The cropping intensity undergoes changes due to
moisture availability and short duration crops. But the more interesting change is the
qualitative change in the land use pattern. The comparison between beneficiaries and
non-beneficiaries indicate only marginal differences between the inmensity of cropping.
But the diversification of crops in the group of beneficiaries including the horti-silvi-
agricultural systems indicate a sustainable paitern of land use. Therefore, though the
double cropped area may not change significantly, there can be a strong qualitative
change in the cropping pattern with an increase in the area share under crops like
safflower. bajra. blackgram, soyabean and vegetables. Similarly. the new crops
introduced during the project phase are horticultural crops as well as other commercial
crops. The proportion of area under irrigation will also undergo a change from its pre-
project position, This has a strong linkage with the enhancement of moisture availability
and groundwater table. This has enabled the farmers to take more assured crops. The
most important change that can occur as a result of the impact of any water conservation
project is the increased area under horticultural crops and trees along with a
diversification of the cropping pattern. In the process of this change. the allocation of
area to the traditional crops and varieties declines whereas, it increases for commercial
crops. In total, one can firmly say that the cropping system changes more towards
achieving a sustainable land use system than before (see. Figure 2.2).

Secondly, the structure of the cost of cultivation also underpoes a change. The
change in the cost of cultivation is directly related to the type of technology
(programme), the change in the crop pattemn and the structure of resources for cultivation.
In the project area, the cost of cultivation per hectare in the group of beneficiaries and the
cost of cultivation of the non-beneficiaries will be different on three counts viz. (i)
variety: (ii) cash resources used: and (iii) !labour use. While the human labour input may
increase the density of material inputs the human labour inputs can even come down
under the pressure of increased demand for human labour. [n other words, though the
expressed need for human labour may be quite high, the supply does not keep pace with
it. Another reason for the changes in the structure of cost is usually the adoption of the
new technology among the beneficiaries. The adoption rates in the technology of crop
husbandry and the watershed technology components are interdependent. This is also
one of the important component of the impact system.

Thirdly, the direct impact on the production and productivity of the crops are the
most significant changes marking a step towards sustainability of the technology. Larger
the differences. higher will be the probability of sustenance. The productivity increases
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for traditional as also commercial crops. The increment in productivity comes both due
to adoption of new technology as well as allocation efficiency. The increased span of

Figure 2.2 Production Sub-System in the Impact of Watershed Treatment
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moisture availability allows ease in cultivation for the traditional crops and also 1o use
better quality of resources. Cultivation also moves into a high risk taking zone.
However, the major constraint usually faced by the cultivators in the project area in
relation to the production sub-system relates to the resource availability and the
increasing prices of the material inputs.

2.5 Impact on the Socio-Economic Sub-System

Overall socio-economic impact of this project on watershed management is a crucial step
in the impact analysis. A large number of components are involved in the analysis of
socio-economic impact. A simple Watershed Impact System Model on Socio-Economic
Parameters (WISM-SEP) model is used to segregate the impact variables. Mainly
income, assets, employment, consumption, heaith, education, female work participation
rates and wages are the important impact variables considered here (see. Figure 2.3).

The changes in income of the beneficiaries can be quite substantial both in the case
of agricultural income per hectare as well as gross income from agriculture. The changes
in income take place both due to cost-efficiency and production efficiency. The adoption
of new technology supported by the increased moisture availability make it possible to
have larger incremental income. But incremental income here needs to be computed by
comparing the income of beneficiaries with that of non-beneficiaries. Any comparison
with the pre-project income gets marred by the price increase problem and the income
stream should be deflated in order to obtain an income stream at constant prices. The
most expected outcome of the increased income stream is the requirement of meeting the
increased cost and allow the expected expenditure on plough back capital, consumption
needs and improvement in quality of life. Another possibility of increased income comes
from the additional employment generated. The small, marginal farmers and the
agricuitural labourers benefit from this.

impact of the watershed project on the landless labourers and the women members
of the houschold is an important component of changes in the socio-economic
parameters. It is necessary that the women members of the household understand the
concepl of conservation very well. Their natural instinct of conservation helps to sustain
the vegctative bunds with grass keylines and other watershed structure. Traditionally not
many of them panticipate in the decision making process and most of those who
participate in such process, become aware of the concepts. As far as the changes in the
time disposal of women are concerned. this changes substantially in favour of income
generating aclivities. The time allocated for cattle grazing and tending reduces, though
there can be an increase in the number of cattle. Agricultural labour houschalds also
show substantial change in their incremental income and these changes must beat or at
least match the forces of inflation.

Change in the asset position is another parameter in the impact analysis due to the
watershed development project. We can foresee two comparative pictures, one is the
beneficiaries present asset position with the position before the project, whereas the other
relates to the comparison of beneficiaries with the non-beneficiaries. Interestingly. the
project may not induce substantial change in the farm assets bul the non-farm assets of
the beneficiaries are expected to change significantly. The difference between
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beneficiaries and non-beneficiaries can explain such change better than pre-post project
situation. The change will be substantial among the farmers from lower reach area.
Another feature in the change of assets is the increase in livestock holding. The livestock
. of the beneficiaries will increase substantially due to increased availability of fodder. -

Figure 2.3; WISM-SEP Model
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The consumption pattern of the beneficiaries, when compared with the non-
beneficiaries may pive a clear idea about the impact on the quality of life. The
incrementa! income generated through the developmental programme is first used to
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bring a change in the consumption pattern. After the adequate provision of consumption
is ensured, the surplus is used to acquire durable assets or diverted for other avenues.
The differences in the levels of consumption of beneficiaries as compared to non-
beneficiaries can be high but may vary across regions. The level of consumption of
agricultural labourers will also change substantially during the project phase. Thus, there
can be an increased level of calorie consumption and this would certainly change the
income distribution parameters. In an earlier study Deshpande and Reddy (1991b) noted
such change in the income distribution parameters.

Income distribution in the project area can change due to several factors, There are
different trends in the sources of income generation. The project can bring an overall
positive change in the equity parameters. A comparison of Lorenz curves showed the
decline in inequality among the group of beneficiaries (Deshpande and Reddy. 1991b,
Deshpande and Rajasekaran, 1995). This has occurred due to the inverse relationship in
the size of holding and productivity (income generation). Similarly, it is quite clear that
the watershed treatment can open up new avenues of income generation for those who
are at the lower rung of the ladder. In other words. access to new opportunities will
improve the quality of life as well as influence the equity paramelters positively.

2.6 Impact on Environmental Sub-System

Sustainable development of any agriculture based system would require minimisation of
the negative externalities. In the process of development. over past several centuries and
with the absence of the comrective measures, the quality of natural environment has
degraded very fast. This has not only resulted in the higher use rates, low productivity
and low pay-off but also helped in perpetuating the process. The process also has a
cvclical reasoning. In a watershed treatment approach, the technological components are
planned to halt the process of degradation and subvert the effects. so as to achieve as well
as to improve the quality of the resources (see. Figure 2.4),

There can be six broad components which can be analysed under the environmental
impact study. Firstly. the watershed treatments are different on arable and non-arable
lands as well as across the slope. In the upper reach. the treatments include silvi-pastoral
system and in the lower reach it is the soil-water conservation structures along with the
new technology of cultivation. Therefore, reduction in the run-off becomes the first
component of the environmental impact. It is certainly difficult to measure the reduction
in fun-off. as the available lechnology can only give clues about 4/10™ of one hectare.
Hence, deciding the reduction in run-off may be a scientifically tedious task for the
whole watershed as such. This can however, be done by eliciting answers from the
beneficiary group. Their perception of reduction in the run-off can be graded from
moderate reduction to significant reduction in the process. Second important aspect of
the process of degradation is the loss in the top soil. It is quite crucial to halt the process
and sustain the soil texture significantly. A high proportion of beneficiaries have
expressed that the soil loss has reduced after the treatments. The impact of the treatment
results in moderate to significant reduction in soil loss which again can be graded on the
basis of farmer's perceptions. Thirdly. the reduction in soil foss and run-off are
complementary 1o each other and the two together enhance the fertility level. This aspect
of improvement in soil characteristics can be easily told by the farmers.  Fourthly. the
reduction in the run-off also enhances the moisture availability. Increase in moisture
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Figure 2.4: Environmental Sub-System:
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avallablhty period can be felt in ali the three reaches but more 'so in lower reach. The
level of groundwater as well as the density of wells may show an increase. The increase
in the groundwater availability can also be accompanied by the increased density of wells
and as a result the draft-recharge ratio in the region undergone a change.

Fifthly, the density of horticultural crops will increase substantially in response
10 the programme of horticultural development in the middle and upper reaches of the
watershed. The number of horticultural trees planted as well as varieties of trees may
record an increase and the survival rate can also be quite high due to moisture availability
span. The increased density of horticultural crops can help in optimum utilisation of
resources and an increase in the income generated through this source. The silvicultural
practices on the farmer’s field will in wm help in enhancing the fuel availability and the
fodder quantity. One of the imporant probable outcome needs 1o be recorded here about
the increased stall feeding of the cattle. The number of livestock will increase
substantially and also the grazing hours may undergo a similar change. Thus, there is a
possibility of increased fodder as well as fuel availability. In order to economise on the
fodder and fuel the local adjustment mechanisms may increase substantially. Lastly, the
silvicultural plantations on the government lands have always been an important
component of the project and also quite crucial from the point of view of the
environmental impact. The survival rate of the trees on the govemment non-arable land
is an indicator of the sustainability of treatments on the non-arable land, More than that
these can help lo prepare an index of sustainability of the trealments. The overall
environmental impact of the watershed technology seems to be quite encouraging. [t has
helped in minimising the entrophies and optimising the positive externalities.

2.7 Institutional Stracture and People’s Participation

Walershed management concept is a holistic concept and theretore involves complex
interactions of the bio-social systems. The World Bank Project formulation involved
three basic considerations. namely. (i) verification of the techn.dogies: (ii) project
designing through micro-planning and (iii) replicability of the operational design. An
approach with similar focus but with the existing opcrational structure was undertaken
under NWDPRA. These considerations. therefore, involved the project organization
conducive to the integrated planning and implementation of the technology. Another
important aspect of this includes participation by the community at large and
institutionalisation of the entire process. The community participation as well as
people’s involvement can be judged from the reactions of the respondents, There are
quite a few training programmes and mectings that take place under NWDPRA's
operational framework. Similarly, respondents’ view about their role in the entire
process also gives a clue about their participation. Large number of them have fairly
good idea abour the main components of the technology. Majority of the respondents
reported to have derived the benefits out of the difterent components of the treatments.
Four important aspects of the communily participation. namely. simplicity.
affordability, viability and replicability indicate differem dimensions of the concept of
participation. The farmers’ perceptions of these dimensions of participation show clearly
their involvement with the project. Vetivar (Khus) bunds seem to be the most simple and
clear treatmem from the point of view of the farmer. Water conservation measures (famm
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ponds, etc.) may not score high on this count. The affordability aspect gf the treatments
can indicate the farmers® readiness to take it up on their own initiatives.

The role of institutions is quite crucial in the process of implementation., The
design of the project as well as the administrative organisation till recently, assigned only
incidental role to the village level formal public institutions. The role of the informal
institutions is also quite crucial but such instilutions must function beginning with the
planning stage of the project. Cur analysis of the role of the institutions is from the angle
of the respondents, because of the absence of any formal structure or tie-up between
project and the public institutions. The participants of the programme seem to be taking
active interest in the gram panchayat or co-operative society. Thus, one can visualise a
sirong .linkage between these two institutions and the watershed programme. One
important drawback of this, however, comes out of our analysis is the class response to
the institutions, Largely, the farmers from higher size group of holding (proxy for wealth
graup) take keen interest in these aspects and, therefore, this kind of institutionalisation
may have a difTiculty in truncating the benefits in favour of the most needcd.

The project organisational structure differs widely across States and programmes.
But there is some broad structure which emerges across States. There are four levels of
organisations which helped in effective integration of different disciplines in the project.
A State Watershed Development Pelicy Committee organised in most of the States looks
after the functioning of the project at State level and takes the policy decisions. The
feedback from the implementation, is provided to the Committee, The State Watershed
Development Cell (SWDC) created by availing the services of the officers from different
line departiments at the headquarters help in the functioning of the programme. But such
cells are hot common across States. The SWDC helps in vertically coordinating the work
from the watershed to the State Policy Committee and between different line
departments.  The third and the fourth administrative structure comes at the district and
lower level. The district level watershed commiltee organised in some States helped in
planning the decisions and the project integration whereas. the project team had the
involvement of the ofTicers from forestry. horticulture and agriculiure depariments. The
structure as such is ideal bul not incorporated in many States. In a lew States either the
soil conscrvation department or the Directorate of Agricullure are posted with the
responsibility of the watershed treatment. More often the intemal co-ordination among
the team members of watershed team and their proper integration with the system causes
problems of implementation. Theretore. the organisational siructure has to be well
weaved and responsible tor the programme.

In any watershed developmem programme four components of organisation are
extremely crucial. First is the involvement of many disciplines and restricting their role
to control imbalances in treatments. Many times absence of such controls overweighs
the treatments in favour of soit conservation or crop husbandry. Secondly. it is the inter-
disciplinarity ol the entire approach that should be focal point of planning,
implementation and monitoring. Thirdly, the planning and projectisation should involve
not only the specialists of different disciplines but the plan should also be discussed with
n select group of beneficiaries. Lastly, the whole planning exercise should be done
independently by the experts in socio-economic planning who have little interaction and
role in the process of implementation. Such independence from the implementation

allows free thinking in the process of planning. Major impact paranieters are indicated in
Figure 2.5,
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Figure 2.5: Impact of Watershed Treatment Programme
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Most important part of the impact analysis is the process of institutionalisation of
watershed approach at two levels. First at the adminisirative level and another at the
watershed level. An integrated watershed management structure of Kamalaka type helps
in the process of instilutionalisation. The parallel existence of such structures can
enhance the effectiveness of the watershed approach. Horizontal integration across
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departments and independence of the administration are two essential components. At the
watershed level, we have experiences of watershed level committees and panchayats.
Their non-institutional characier and little scope to pamclpate in the process of decision-
making have together make these ineffective. With the 73" constitutional amendment
we have now opened up a possibility of watershed development to be managed at village
panchayal. The process should include planning, implementation. monitoring and
sustenance of the structures, The promise of the programme enhances with the wllage
panchayais assuming decisive role.
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CHAPTER 3
NWDPRA: WESTERN AND CENTRAL RAINFED ZONE

3.1 Introduction

Watershed management strategy is the most crucial strategy for sustaining the growth of
agriculture in the Westem rainfed areas which include Rajasthan, Gujarat and Maharashtra.
Situation is not very different in the unirrigated regions of Madhya Pradesh. The four States
together account for the net cropped area of about 72 million hectares and about 8 million
hectares of cultivable waste lands including current fallow. Scanty and uncerain rainfall is
the basic feature of Rajasthan, Gujarat and large parts of Maharashtra. Only some parts of
Madhya Pradesh has this feature but the water use efficiency in Madhya Pradesh is a matter
of extreme concern. About 22 per cent of cropped area in Madhya Pradesh can claim to
have assured irrigation and the land productivity is one of the lowest in the country. The
strategy of watershed management in these four States have te be charted out keeping in
view different kind of constraints faced by these States.

The programme of watershed/management under NWDPRA began in all the four
States during 1986-87. The initial strategic coverage of the programme is shown below in
Table 3.1.

Table 3.1: Strategy of Watershed Management

State Major Strategies
a Gujarat - Water and Moisture Conservation
S - Arresting top Soil-degradation
- Up Land Vegetation
b. Rajasthan T . * Water and Moisture Conservation
- Up Land Vegelation
- - Creation of Small Water Bodies
. Maharashtra - Soil and Water Conservation
. s - Creating Protective [rrigation
- Up land Vegetation
- Wasteland Horticultural Development
d Madhya Pradesh - Arresting Soil Degradation
: - Creating Protective [rrigation
- Wasteland Herticultural Development

- Forest Conservation
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The strategies for watershed development through NWDPRA indicated above are
indicative of the major bottlenecks of agricultural sector in the area. These are converted
into programmes for watershed development in respective States.

It can be seen from the Table 3.2 that the initial thrust of the programme was not
sufficient enough to deal with the magnitude of the problem in four States. However,
subscquently the programme was upgraded both in terms of coverage of area and the details
of the componenis. The eighth plan allocation for the programme for these four Stales was
Rs.9732 lakhs, Rs.21517 lakhs, Rs.21138 lakhs and Rs.i5905 lakhs for Gujarat. Madhya
Pradesh, Maharashtra and Rajasthan respectively. But given the magnitude of area 1o be
treated under watershed development approach in these States the allocations made are not
in tune with the requirements.

Table 3. 2: Allocation on NWDPRA: [1986-87 10 1988-89

State No.of Arable Area Covered Expenditure Incurred

Water- (in lakhs)

sheds

86-87 87-88 88-89 86-87. 87-88 88-89

Gujarat 60 - 5141 5141 - 91il 9Tl
Madhyn Pradesh 2 397 399 79  9.74 8.66 18.40
Muharashtra 379 -~ 11158 11158 - 30452 304.52
Rajasthan (5 - 9254 9254 - 6407 9397

Source: Purchit. S D (1994), p. 13.

in this chapter we intend to bring together the findings of the four studies on Gujarat,

Mudhya Pradesh, Maharashtra and Rajasthan at one place to derive commonly emerging
issues.

3.2 Watershed Treatment in Semi Arid Zone: Gujarat

Gujarat Stale is characterised by its scanty and uncertain rainfall. The average annual
rainfall in the State ranges from 350 mm in Kutch to 1890 mm in Valsad and Dang
districts. Rainfall is inadequate erratic and unevenly distributed introducing fluctuations
in the agricultural income siream. About 27 per cent u1 the gross cropped area of the
State is irrigated and most of the area under irrigation is srrigated by wells and tubewells.
The density of groundwater extraction sites is increasing at a fast rate and consequently
groundwater availability is depleting rapidly. Despite the availability of irrigation to
about 27 per cemt of area the cropping intensity in the State is about 113 percent
indicating usage of irrigation in kharif season. According to one estimate (Shah and
Patel, 1996). about 158.50 lakh hectares of area in the State requires soil and water
conservation treatments, The NWDPRA intends to cover about 4 lakh hectares during
the eighth plan. Al the soil and moisture conservation measures in Gujarat were
implemented by the Department of Agriculture as o part of their activities. The Gujarat
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State Land Development Corporation (GSLDC) came into existence in 1978 and after
this year GSLDC undertook the implementation of land/soil upgradation and
development programme in the State. Various soil and waler conservation programmes,
including NWDPRA are now undertaken on watershed principle.

During the Seventh Plan, the Government of India launched the NWDPRA and
GSLDC implemented this programme for 60 watersheds spread over 13 districts covenng an
effective arable area of about 81 thousand hectares. The revised NWDPRA which came into
being during 1990-91 proposed to cover 168 selected blocks spread over 19 districts and an
area of about 3.4 lakh hectares. Of these 3.4 Takh hectares, 81 per cent is arable ares and the
rest requires treatment as non-arable land. Among the 168 watersheds chosen for the
purpose of ireatment the size of the watersheds range between 208 hectares 10 8434 hectares.
The highest approved cost of treatments per hectare ranges between Rs.3161 per hectare in
Junagadh disirict to Rs.2454 for Dang disirict.

The Gujarat State Land Development Corporation which manages the implementation
of NWDPRA is govemned by a Board of Directors appointed by the State government. A
Managing Director and an Additional Director of Soil Conservation serve as the nodal
authorities and they are deputed to GSLDC from the Department ol Agriculiure. A multi-
disciplinary team consisting of senior officers of all the concemed departments is constituted
and placed at the disposal of GSLDC and this team coordinates the aclivitics of NWDPRA.
It is clear that Gujarat State has developed a complete framework of an interdisciplinany
team. Working of a watershed based programme is more effective with such tecam.

For the purpose of the impact analysis the AERC. Vallabh Vidya Nagar selected two
watersheds from two blocks namely Danta Block from Banaskantha district and Kapadvanj
Block from Kheda district. The micre-watershed of Danta falls in a non-ribal area whercas,
the Kapadvanj block is a pre-dominantly Iribal inhabited block. The block receives average
annual precipitation of about 532 mm and it is highly fluctuating. Open dug-wells are the
major source of irrigation and at the time of survey there were 300 such wells in the
watershed. Kapadvanj block receives average annual precipitation of about 795 mm per
year and this is also characterised by large fluctuations. Kapadvanj block also has open
wells as the main source of irrigation and there were about 100 duy wells operating within
the watershed area.  Each of these watersheds cover four villages. The item-wise physical
and financial achievements of Danla walershed have been belter as compared to Kapadvanj
watershed whereas, the estimated total cost of Danta project is much lower as compared to
Kapadvanj. Both the watersheds fall on the main roads and hence casily accessible, The
achievements in terms of the per cent expenditure incurred on Danta waltershed is 101.5 per
cent of the 1otal targeted expenditure whereas, in Kapandvanj block the per cent of
expenditure incurred to the targeted expenditure is only 26.1 per cent during the same
period.

The economic impact of the NWDPRA in Gujarat was analysed by Shah and Patel
(1996) and covers all the major aspects of the impact analysis. In Danta block 94.3 per cent
of the net cultivated area of the beneficiary households was found to be imrigated whercas
about 79.3 per cent net cropped arca of non-beneficiaries comes under imigation.
Consequently. the irrigation intensity was 14 points higher for beneficiaries. The cropping
intensity of beneficiaries worked out to be 173.9 per cent whereas, the same for non-
beneficiaries was 165.7 per cent. In Kapadvanj block however, the beneficiaries have 61.8
per cenl area under irigation and the nen-beneficiaries have 412 per cent araa coverage
under imrigation. This has also a reflection on their cropping intensity. But surprisingly the
cropping intensity of the beneficiaries is lower than that of the non-beneficiaries.
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The soil and moisture conservation treatments under NWDPRA have helped in
improving the groundwater table as well as availability of water. From the total wells of the
beneficiaries, more than 51 per cent wells recorded an increase in waler table by more than 4
feet in Danta block. The rise in water table was above 4 feet in the case of 31.4 per cent of
beneficiaries in Kapadvanj block. The research tcam remarked thal the rise in the water
table is noticcable but not commendable compared to the expectations. The cropping pattern
of both Danta and Kapadvanj blocks is turning in favour of commercial crops. The cost
structure of agricultural operations also underwent change in favour of cash inputs. The
watershed treatment has induced more consumption of fertilizers. HYV seeds, FYM and
increased arca under irrigation,

Yield improvement has been quite substantial in Kapadvanj block as compared to
Danta block but the advantage of yield improvement in Kapadvanj is absorbed more by
the incremental cost of cultivation incurred by the Kapadvanj farmers. Yield per hectare
obtaincd by the beneficiaries of Danta block were higher by 63 per cent for groundnut.
26 per cent for castor, 24 per cent for bajra and 20 per cent for mustard crops (Table 3.3).
In Kapadvanj block. the yield per hectare of beneficiaries were higher by 60 per cent for
castor, 56 per cent for cumin, 41 per cent for paddy, 22 per cent for bajra and 19 per cent

Table 3.3: Incremental Yield due 1o Watershed Treatment

(Kgsha)
Crop Danta Block Kapadvanj Block
Wheat + 254 + 99
Paddy - +712
Bajra + 447 + 310
Maize ‘ - 556 + 149
Castor Seed + 280 + 668
Groundnut + 452 -
Cumin & Fennel - + 520
Mustard & Rapesced + 288 -
Cotton - + 207
Gross Incremental Income Rs.1130/Mha Rs.4102/Mha
.Net Incremental Income Rs.1455/ha Rs.1541/ha

Notes: Incremental yield per hectare is the difference between yield per hectare of
beneficiaries and non-beneficiaries

Source: Shah and Patel, (1996),

for cotton crops. The net farm income per hectare of GCA for beneficiaries in Danta
block worked out to Rs.4527/ha. and that for the non-beneficiaries was Rs.3876/ha. In
the case of Kapadvanj, the net farm income of beneficiary households was Rs.7687/ha
and that of the non-beneficiary was Rs.6139/ha.

Besides enabling beneficiaries in enhancing yield and net income the NWDPRA has
also helped in enhancing the employment opportunities by bringing in additional area under
cultivation (crop intensity effect). In Danta block the additional employment created was 39
mandays and 4 bullock labour days per hectare of net cultivated area, whereas, in Kapadvanj
block, the additional employment created was 11 man days and 4 bullock labour days per
hectare of net cropped area. On the technology adoption front of watershed development
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technology the adoption of bunding activity was quite high in both the blocks. The adoption
of new technology has increased reasonably of the vegetative bunding but the development
of pasture was not taken significantly. The relevance, adequacy and adoption of the level of
activities under NWDPRA was high to moderate level. About 60 to 80 per cent of the
apgregate beneficiaries expressed satisfaction towards the content and effectiveness of
NWDPRA.

Works on the non-arable land planting of shrubs. grasses, afforestation and vegelative
contour hedges were taken up. These works were reported to have had little impact because
of the low density. The drainage line treatment works in both Danta and Kapadvanj rczion
were also not of significant magnitude 10 have any discemible impact on the watersind
region. As regards the participation by the beneficiaries both the blocks have shown
encouraging results. But still it was felt by the researchers that there is an ample scope 10
encourage fuller participation of the beneficiaries.

. Among the on farm constraints noted by the beneficiaries, five constraints assume
greater importance. Firstly, the infrastructure provided for credit, demonstration and
extension network, the Chetana Kendras and access to suitable horticultural crops has not
been adequate. These supply bottlenecks and information asymmetry have created uneven
impact of the programme. Secondly, the programme has given indicative unit costs for
almost every component. Some of these are extremely insufficient to implemem the
intended work done. Like the cost of vegetative hedges is fixed at Rs.420 per hectare of the
treated area. This was felt extremely inadequate by the research team. hence. local level
flexibility was argued in this context. Thirdly. the procedures fixed for sanctioning the
components of the programme was quite elaborate and this causes time lapses. Such time
lapses culminate into further delay in implementation and half hearted work in the
programme. Fourthly, the muiti-dimensional integrated approach of NWDPRA does not
seem to be functioning as a co-ordinated muiti-disciplinary programme due to lack of
horizontal coordination. Lastly, the research team reported that even though the programme
guidelines are well prepared but these are not effectively implemented. The extemal
evaluation and monitoring of the project is not taken up so also there are no elaborate plans
prepared for the development of watersheds. This goes a long way in the effective
implementation of the programme and the absence of such monitoring can create

unnecessary expenditure.
3.3 Watershed Treatment in an Assured Rainfall Region: Madhya Pradesh

Madhya Pradesh receives assured rainfall in most of the parts of the State. The State is
characterised by its low level of irrigation and slow adoption of technology. In an across
State perspective the growth rates of the agricultural sector of Madhya Pradesh are quite low
and need to be enhanced further. The productivity per hectare of the crops in Madhya
Pradesh is also below the all india average productivity for majority of the crops. Keeping in
view the agro-climatic diversity the Agro-Economic Research Centre at Jabalpur chose two
districts falling in two different agro-climatic situations in the State. Raipur district falling
in the sub-region namely "Chattisgarh plains including Balaghat region™ and Khargon
district falling under “Nimar plains” were selected for the purpose of the study. Whereas,
Raipur district receives average annual precipitation of 1375 mm, Khargon district receives
average annual rainfall of 747 mm. Raipur has a predominance of Khanhar, Dorsa, Matasi
and Bhata soils but Khargon has stony,loamy, grey and black cotton soils. The cropping
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pattern of Raipur is dominated by crops like paddy. wheat, fruit crops and oilseeds whereas,
that of Khargon region has jowar, wheat, maize, tur and oil sceds as dominating crops. The
AERC research team selected Silyari Nala watershed from Raipur district and Chanderi Nala
watershed from Khargon district. The analysis carried out by the research team was separate
for the two watersheds as the agro-climatic conditions differed widely.

The Silyari Nala watershed falls in the assured rainfall region of the State with average
annual rainfall exceeding 1000 mm. [t is not a big watershed and had only 1138 holdings.
The Financial achievements, as reflected from the per cent of expenditure to the targeted
expenditure, is about 29 per cent and that for the preliminary activity was only 22.7 per cent.
A larger achievement (in terms of expenditure} could be noted in land development with
34.24 per cent of total expenditure. The work under livestock management programme was
also commented as most unsatisfactory (Athavale, 1995). The Chanderi Nalz watershed in
Khargon district is also relatively small and has only 911 cultivator households. The
estimated expenditure for five year period for all the activities was only 22.09 per cent of the
largeted expenditure, Similar results were seen for preliminary activities and land
development. Only drainage line treatment and water conservation measures have better
achicvements compared to the other components.

The concept of beneficiary in AERC, Jabalpur study is quite different. The research
team preferred to call a ‘beneficiary’ if only the household has received benefit under various
components of NWDPRA, namely, Sapling distribution, Nadel construction, crop
demonstration, wecdicide kit or composite kit. Hence the benefits accrued to the household
also get defined as benefits from these activities, Such concept of beneficiary is not
conducive to any impact analysis of a watershed development programme as the very
concept of watershed is an area based concept.

The cropping pattern of Silivari Nala watershed is dominated by paddy and out of this-
" only about 30 per cent is irrigated and remaining is rainfed area. The per cent of irrigated”
arca on beneficiary farms was 23.76 per cent whereas, the same on non-beneficiary farms
37.80 per cent. Paddy was irrigated to the extent of 24 percent on the beneficiary farms and
about 37 per cent on the non-beneficiary farms possibly due to higher moisture availability.
The cropping pattern of beneficiaries and non-beneficiaries is more or less the same but the
cropping syslem of the area falling outside the watershed region is quite different. The cost
of cultivation of non-beneficiaries is slightly higher than that of the beneficiaries for paddy.
wheal, gram and teora. It is not surprising that the yield per hectare of beneficiaries in some
groups of size of holding is slightly higher than that of the non-beneficiaries-and in some
other groups less than that of non-beneficiaries due to the definition of beneficiaries taken up
in the study (Table 3.4}, The adoption of improved farming practices among beneficiaries
was much higher, Input supply and credit facilities have some bottlenecks created. As far as
the participation of the beneficiaries in the programme is concemed, only 26 per cent
showed some awareness of the programme in terms of their participation in planning andvor
implementation process but 60 per cent of beneficiaries have only mentioned that some
meetings did take place in the villages, .

Chanderi Nala watershed experience is not different from that of Syliyari Nala. This
watershed is relatively lower in size. The entire cultivated area of non-beneficiarics talls
inside the watershed area but about 1.5 per cent of the area of beneficiaries falls outside the
watershed boundary. This is an interesting factor emerging out of the misplaced concepis of
beneficiaries and non-beneficiaries. lrrigated area on beneficiary farms was 75.63 per cent
as against 23.39 per cent of the same on non-beneficiary farms. This must have posed a
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problem of auributing the benefits accrued to beneficiaries of watershed programme. The
cropping pattem is dominated by jowar. wheat, maize, pulses and groundnut and 81 per cent
of the irrigation is used by the beneficiaries for imrigating cereal crops. The cost of
cultivation of beneficiaries is higher than that of the non-beneficiaries for wheat, jowar,
groundnut and cotton, though the difference is not very high. The differences in yicld per
hectare are of quite significant in nature.

The adoption of new technology is at a higher level in Chanderi Nala watershed as
compared to Syliyari Nala watershed. More number of beneficiaries as well as non-
beneficiaries are adopters of new farming practices in Chanderi Nala watershed. The input
supply and credit bottlenecks are felt by all the farmers. As regards participation in planning
and implerhentation of NWDPRA only 20 per cent of the beneficiaries felt that they were
involved in the process. whereas. the remaining 80 per cent felt left out. About 60 per cent
of the beneficiaries Stated no awareness of any meetings regarding watershed to have taken
place in their village.

Table 3.4: Yield per Heclare of Principal Crops of Beneficiaries and Non-Beneficiaries in
Madhya Pradesh NWDPRA

(Kgs/ha)

Crops Syliyari Nala Crops Chanderi Nala
B NB B NB

Paddy HYV 2969 2911 Jowar HYV 1414 864
Local 2021 2365 Local 751 845
Wheat 1068 1116 Groundnut HYV 622 661
Gram 623 678 Local 560 605

Teora 518 429 Maize 1000 -

Wheat 1624 1227

Cotton 1261 920

Note: Incremental yield is not computed because of the problem of definition of
beneficiaries; B— Beneficiary; NB — Non-Beneficiary.
Source: Athavale, (1995).

On the whole, the analysis of NWDPRA as reflected from Madhya Pradesh study does
not hold great promise. Some of the components like preliminary activities. nursery.
Chetana Kendras, Nadef tanks and farm ponds showed better performance and were
welcome by the beneficiaries but the maintenance of the created structures and the
participation was not to the level of expectations of the research team. Hence these factors
need to be looked into. .

3.4 Watershed Treatment in Semi-Arid Commercial Setting: Maharashtra

Maharashtra is a State with the dubious distinction of having lowest area under irrigation and
largest span of drought-prone area. The initial efforts towards dry land farming began in
Maharashtra as early as in 1930s and the work on soil conservation has also received good
retumns over years. Govemment of Maharashtra implemented the watershed development
programme beginning with 1982 under Comprehensive Watershed Development
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Programme (COWDEP). 'This programme showed quite encouraging results (Deshpande
and Reddy, 1990, 1991) and served as platform to begin the programme of NWDPRA.
Government of Maharashtra chose to put the same watersheds under NWDPRA and hence
the transition was not difficult. Only the nomenclature of the erstwhile Soil Conservation
Department was changed to form a new department of the Directorate of Soil Conservation
and Watershed Management with the same functionaries manning the department. Thus
nomenclature did change keeping the basic philosophy and approach unaltered.

The impact study of NWDPRA was focussed on two watersheds failing in two distinct
agro-climatic regions (Deshpande and Rajasckaran, 1995). The first watershed was selected
from Scarcity Zone of Maharashtra with average annuat rainfall less than 760 mm. It falls in
the core drought prone arca of Maharashtra and the second watershed was a part of the
transition zone (assured rainfall belt). The logic behind the choice of the watersheds from
two distinct agro-climatic regions was to test the hypothesis of differential impact of
watershed based technology across agro-climatic regions. The first selected watershed in the
Scarcity Zone was from Ahmednagar district covering a village namely Bugewadi village.
This was called as Bugewadi watershed. The second selected watershed is located in Satara
district on the eastern hill slopes of Sahyadri ranges. This covers the villages namely Nune
and Gaudi and hence called as Nune-Gaudi watershed.

The NWDPRA in Maharashtra included a component of preparation of an outline plan
for each watershed in every district. These plans accompanied with short notes gave a large
amount of information about the region prior to the treatment. But these were prepared
without any training, Bugewadi watershed receives scanty and uncertain rainfall of only
about 450 to 600 mm, with shallow soils and low fertility, The imigated area of beneficiaries
i5 17.66 per cent as against 4.7 per cent of that of the non-beneficiaries. The irrigation
intensity and cropping intensity was also higher among beneficiaries. The cropping pattem
is dominated by jowar, wheal, pulses and oilseeds. The cropping pattern of the beneficiaries
has changed in favour of non-food commercial crops. The change in yield of crops is also
significant on beneficiary farms. Cost of cultivation of bengficiaries is higher than that of
non-beneficiaries and the new inputs like fertilizers, pesticides and new farming practices
form a major component of the cost. But such escalation in the cost has not brought down
the net retuns. The adoption of improved farming practices is quite prevalent among
beneficiaries and the adoption of improved land development practices as well as vegetation
development among the beneficiaries was also encouraging. Adequacy, usefulness and
relevance of the programme were investigated. The beneficiaries were asked about each of
the component and it was noted that between 30 10 60 per cent of the beneficiaries expressed
satisfaction about the component. As regards sustainability of the programme is concemed,
about 40 to 86 per cent beneficiaries across different size classes expressed the probable
sustenance of different components.

People's participation in the watershed programme was checked by their participation
in planning process, training programmes, visits of officials, discussions with them and
village meetings organised, The participation of beneficiaries ranged between 30 to 70 per
cent but was never total. Complete participation was not even expected from the
programme, The environmental impact of the programme on increase in moisture retention.
vegetative bunds, contour cultivation and the water table increase was satisfactory,

Watershed treatment in Transition Zone need to concentrale on nine components,
namely. (i) proper drainage system; (ii} water harvesting structures; (iii) contour cultivation
and strong bunds across contours; (iv) brushwood dams; (v) gully control; {vi) diversicn
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drains; (vii) planting of pastures, trees and shrubs; (viii) livestock activities: and (ix) other
forest based activities. These activities are specific to the Transition Zone. Nune-Gaudi
watershed falls on the easten slopes of Sahyadri ranges. The mainfall is in the
neighbourhood of 800 to 1000 mm. The cropping pattem of Nune-Gaudi is dominated by
paddy, wheat, jowar, grass and oilseed. Onion and sugarcane are taken as cash crops. The
cropping intensity on beneficiary farms is 130 per cent as against 126 per cent on the non-
beneficiary farms. Hardly 17 per cent of the net cultivated area of the beneficiary farms
comes under imigation. The changes in cropping pattern indicated a shift wowards
commercial high value crops. Cultivators with larger size of holding have more flexibility
for such changes.

In the Transition Zone, the change in area allocation was more obvious than any
perceptible change in yield levels. In fact, for a few crops the yield per hectare of
beneficiaries was lower than that of the non-beneficiaries (Table 3.5). This seems to be
mainly due to a shift towards new crops. The structure of input use of beneficiaries has
changed more in favour of cash paid inputs than in terms of owned inputs (own bullock
labour, family labour, FYM etc). The adoption of the improved farming practices is more
prevalent here as compared to the Scarcity Zone, The relevance, adequacy and sustainability
of the technology under NWDPRA in the Transition Zone is better than the same in the
Scarcity Zone, Similarly, the participation of beneficiaries in various components of the
programme is above 60 per cent level except for the training component. Analysis of the
environmental impact of the programme confirmed increase in moisture availability,
decreased run-off, effectiveness of vegetative bunds and enhancement of water availability
period.

Table 3.5: Incremental Yield per Hectare under NWDPRA in Maharashtra

. {Kgs'ha)
Crops Scarcity Zone (Bagewadi) Transition Zone (Nune-Goudi)
I. Paddy - -588
2. Wheat +367 . -
3. Local Jowar " +14
4. HYV lowar - -130
5. Jowar +63 -
6. Bajra +226 -
7. Green Gram - +354
8. Black gram - +62
- 9. Tur +243 -
10. Kulith =225 -
11. Sunflower +301 -
12. Safflower +133 -
13. Groundnut +395 -10
14. Onion - +270

Source: Deshpande and Rajasekaran (1995).

The micro level constraints enlisted in the Maharashtra study inclydf fm_n important
aspects. Firstly, it was strongly felt thar there should be local level ﬂexlbl_hty in managing
and maintaining the watershed level programme to some extent so that quick decisions can
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be taken by the implementing authorities. Secondly. the availability of inputs such as proper
seeds, fertilizers and pesticides was expressed in both the watersheds but no such efforts
were undertaken, Thirdly, the availability of extension services and credit services were felt
inadequate. The extension machinery was not properly equipped to meet the requirements.
This has resulted in slow adoption of new technology. Lastly, absence of any extemal
monitoring has relaxed the programme and the implementing officers also do not realise
these constraints due to absence of feedback. Lack of flexibility and the arduous route of
sanctioning any change takes its toll in getting satisfactory results. .

3. 5 Watershed Treatment in Arid Zone: Rajasthan

Although Rajasthan State falls in the Arid Zone it can be divided into two broad regions,
namely eastern and western regions according to specific climatic characters. The rainfall in
different agro-climatic regions of Rajasthan ranges between less than 400 mm to above 800
mm. The proportion of irrigated area is 23 per cent and a large part of this is available only
in the north. The Agro-Economic Research Centre, Sardar Patel University at Vallabh
Vidya Nagar had also conducted an evaluation study of Natignal Watershed Development
Programme in Rajasthan {Purohit, 1994), The study conducted was only two years after the
guidelines of NWDPRA were revised in the light of the experience of the programme during
the first phase of implementation and hence the impact parameters are not boldly discernible.
The team of researchers selected two watersheds for indepth study, namely. (i) Madhogarh-
Rampura Watershed in Ajmer district; and (ii) Nogama Watershed in Banswara District.

Madhogarh-Rampura watershed falls in an extremely Arid Zone with average annual
precipitation of 345 mm. About 90 per cent of the total rainfall occurs only during 13 weeks
between June and September, leaving the larger part of the year under.complete arid
conditions. NWDPRA started during 1987-88 in the region. The watershed area has an
average size of holding of 3.2 hectares for beneficiaries as against 1.9 hectares for non-
beneficiarivs. The beneficiary group had only 3.5 per cent of arcii under irrigation, whereas
the non-beneficiary could claim such benetit only for 1.3 per cemt of their cultivated area.
The treatment of the watershed could increase the proportion of irrigated area among
beneficiarics 10 9 per cemt which in itself is a commendable achievement. With the
availnbility of irrigation, the cropping intensity of the beneficiary group increased
marginally. The cropping pattern is dominated by bajra. jowar. oil seeds and pulses. Cotton
is taken as the only commercial crop. Per hectare productivity differences between the
beneficiarics and non-beneficiaries have nol always been positive. In other words, the
beneficiaries have nol consistently claimed higher vield levels across crops than that of the
non-beneficiaries. In fact. in the case of jowar. groundnut and cotton. the non-beneficiaries
have higher yield levels. The cash inputs are higher in the ¢ase of beneficiaries as compared
to non-beneficiaries. The impact of the NWDPRA on the poveny alleviation is also not
discernible because of the complexities in the farm business calculus.

Nogama national watershed is another watershed chosen for the impact analysis by
AERC team. This watershed comes under Banswara district and has an average annual
raintall of 750 mm. Though the precipitation is little higher the variability is also high. This
watershed does not have sufficient irrigation. Thus imrigated arca under the watershed is only
about 6 per cent. The cropping pattern includes paddy in addition to the crops like maize,
black gram. gram. tur and cotton. Yields of the crops are not comparable with those of non-
beneficiaries as the research team did not include non-beneficiarics in their scheme. This
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was done because surrounding area either had good irrigation facilities or were covered
under different watershed programmes. But it was recorded by the research team that yields
improved about 30 to 70 per cent across farms as compared to the earlier years.
Consequently, the gross value of production increased by about 27 per cent after adjusting
the increase towards cost of cultivation. The research team for Rajasthan did not consider
the impact on environmenta) factors.

Among the operational constraints pointed out by the research team four constraints are
quite important. Firstly, the staff strength of NWDPRA and the horizontal coordination
across departments was the main lacuna. The staff was inadequate and lacked supportt from
the concerned departments. Secondly, the unit cost recommended for the aggregate
NWDPRA works was found to be inadequate and hence it required further enhancement,
Thirdly. the beneficiary involvement was quite low and this is exactly expected under any
prograrnme which has a long gestation period in the arid environment. 1In the arid
environment the food security leve! is always in a delicie balance with employment and this
will get affected if people work on a project with lunger gestation period. Lastly. the
engineering components of the work should be properly tuned to the local conditions. This
also needs to keep in view the type of soil, climate. wind velocity and dust storms which are
frequent in the State.

3.6 Conclusions

The impact of NWDPRA across the four States has been varying and has been beneficial
for the agricultural sector. Among the major impact parameters noted: change in cropping
pattern, land use. enhanced productivity. increasing cost of cultivation and increased net
income from agricultural activity, are some of the important parameters for the agricultural
economy. The programme has the required income stabilisation effect but it was not
amenable for analysis as the data pertained to only one point of time. As regards the
environmental impact parameters not all the studies concentrated on this crucial aspect but
some references could be located in each of the studies. There is enough evidence of
increased moisture availability. increase in area under irvigation and increase in the height of
water table. There were only a few references about the reduction in run-off and soil losses.
The afforestation in the ridge area was also not a focus of the studies but there are indirect
evidences confirming this. Participation of the beneficiaries at various stages in the
programme was analysed by the research teams. There is a mixed kind of evidence
regarding this and the results are quite encouraging.

Among the programme constraints at field level it was pointed out that the
programme was necessary. relevant and adequate but has certain implementation level
bottlenecks. Firstly. the location specificity of watershed treatment must be kept in mind
and enough flexibility be given to the local team leaders in the process of
implementation. Secondly, the implementing agencies except in Gujarat are not multi-
disciplinary in nature and therefore the process of implementation suffers from lack of
coordination across departments. It is essential that different States should agree to a
common structure for the purpose of implementation. Thirdly. the flexibility in decision
making at watershed level was emphasised by the officials working al watershed level.
The procedural routines, many times delay the implementation process and cause d?la!f—
Fourthly, the capital formation in the agricultural sector is slowing down and it is
essential that the provision of timely credit should be made which can enhance growth of
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the sector in rainfed areas. Lastly, the input delivery system, availability of quality and
quantum of inputs become necessary. The adoption of technelogy is not proper mainly
due to this factor, Similarly, the component of extension services needs to be
strengthened under NWDPRA.
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CHAPTER 4
NWDPRA: SOUTHLRN PLATEAU AND HILLS REGION

4.1 Introduction

The Southern Plateau and Hills region cover major parts of the States of Andhra Pradesh,
Kamataka and Tamil Nadu. These three States experience large variations in rainfall across
their districts and have agro-climatic characteristics of varying nature. There are vast
paiches of rainfed areas in these three States and cropping pattem is paddy dominant in most
of the parts, The treatments under watershed management approach have to be more or less
similar across these States but should have different composition of the treatments across
agro-climatic zones within the States. Majo