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FOREWORD

The failure of seed-fertilizer technology in penetrating
the dry farming-tracts'of the country has led to a rethinking
in our developmental strategies. The predominance of rainfed
agriculture in the country coupled with the nonavailability
of guitable £echnologies has resulted in aggravation of re-
gional inequalities and slowing down of agricultural growth.
Therefore, the rainfed farming technology seemed to be the
plausible solution for the problems of these areas.

Kbeping the problems of rainfed agriculture in view,
the Central Government initiated the programme of National
Watershed Development for Rainfed ZAgriculture (NWDPR4) in 1986
with elaborate guidelines. The objectives of the NWDPRA
included conservation and ﬁpgradation of soil, upgradation of
technology for crop production and, stabilization and augmenta-
tion of fruit, fodder and fuel economy. This was later
expanded to include eco-system talance with the standard of
living of the population in the guidelines of 1990. Though
the initial design of the programme included only the rainfed
arid tracts, this-restriction was lifted later to include the
high rainfall zones also.

The present 3tudy was taken up at the instance of the
Minigtry of Agriculture,‘Government of India, with an objec-
tive to evalﬁate the National Watershed Development Programme
for Rainféd Lgriculture (NWDPRA) in HMaharashtra State.

Maharashtra has a large share of the chronically drought-prone
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areag of the country. Thié cbupled with low le%el of irriga-~
tion gets reflecteq in lower yields 'and poor rates of growth
of agricultural sector. In the preaence of large patches of

"~ 'highly degraded lands and lower irrigation potential, the only
plaﬁsibie alternative is to bring the rainfed tracts under
watersned development, In fact, the agro-climatic zonal plan-
ning exercise of planning commnission also suggesteq the same
strategy for the State.

The analysis of the present study was carried out at
two brsad levels. A4t the first level the design and implemen-
tation of NVDPRA are analysad. This analysis suggested loca-
tion specific aspects dominate the impact parameters. Hence,
care should be exerted to incorporate these specificities
while preparing the implementation plan. It was found that
certain districts and regions are showing c¢onsistently lower
achievements whereas, others showed better achievements at
lower cost, The administration of the programme is done througt
an’ elaborate structure. It would be beneficial if this
‘structure is reformulated by using the present Karnataka
pattern., A4t the scecond level, the impact of the NWDPRA on the
household ecomomy was analysed, with reapect td land use
pattern, cropping pattern, yield levels, income levels,
living standards, inequalities, etc.;, of the watershed benefi-
" ciaries vis-a-vis non-bencficiaries. This micro analysis is

carried out for three watersheds belonging to-three different
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agro—climatic regions of the State., The analysis suggested
that not only the agras-climatic situations but also the loca~
tion specific aspects infiuence the impact.parameters. The
study trought out clearly that watershed technology would be

the besat alternative among the present dry farming technologies.

It is not only land augmenting but also technslogically sound,

and ecolngically desirable,

D.C. Wadhwa
Director



PREFACE

Rainfed agriculture in the country has always received
legs than its due share in terms‘of policy attention. 3ixth
five year plan and the fbllowing policy statements have taken
note of the discrepancies and suggested an integrated watershed
develoPment apprcich. The National Watershed Developmént Pro-
‘grame’ for Rainfed Agriculture was designed and implemented
in various States, keeping in view the needs of rainfed farming.
Maharashtra, being one of the pioneering States in soil-water
conservation technnlogy, forms an interesting area for the
study. The project endeavours beyond the borders of an evalua-
tion study and tries to incorporate a few new aspects.

‘Our work on the project began in late 1989 and continued
through the last two years. It was only the concerted efforts
that could lead to some of the indepth findings included here.
The work could be accomplishasd only due to the support we
received from colleagues and friends. Our sincere thanks are
due to the Director of the Institute for encouragement and to
the staff members for their support in various activities. The
farmers from the sample watersheds had given best of their
‘knowledge. We thank them for bearing with us and the elaborate
interview schedule. %e are grateful to Dr. K. Badri Narayanan
for long discussions and many useful comments.

Ve have‘received help from the Directorate of Agricul-~
ture, Government of Maharashtra, Pune. Shri Hanasaheb Patil,

(Director of sgriculture) and Shri J.Y. Patil (4dditional
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~ Director of Agriculture) were extremely helpful in extending
the support for secondary data collection and long drawn
discussions. Our thanks are due to them and also to their
colleagues Sarvashri Datar, Sadavarte, Jadhav and Deshpande.

At the institute Sarvashri V.B. Lokre, N.T. Aware, S.R.
Nikumbh, V.G. Kasabe, 3.B., Xate and Mrs, Chandrachud helped us on
various occasions. for different things. Their share in the
work exceeds normal expectations of their duties., But for their
gsupport the project would not have taken proper shape. Our
grateful thanks are due to them. 3mt., Vidya Kher in her usual
unasguming style helped at various processing levels degpite
her pressing load. We thank her for the support. 4iny such
study needs support from library staff. We gratefully acknow-
ledge the support received from them., ' The excellent typing
wasg @one by our typists that helped us in bringing out the
study in this neat form. It is a pleasure to thank them.

However, none of the above are in any way responsible

for the errors of commission or omissions if any.

R.3. Deshpande

V. Ratna Reddy
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INTRODUCTION
1.1 Introduction

- Analysis of agricultural development in India suggests
that the policy planning has reached at complex cross roads.
Hew technological infusion has brovsht to the fore quite a few
debatable igaues. - Often discusased issues among these adoresa
themselves to the dlfferentlal impact of thefstrategv and re-
sultant disparities. Zven in the atsence of any deliberate bias,
the technology did not cater to the needs of have-nots be it
region, class, crop or individgals. Conseq¢uently, the emefging
differentials at all levels attracted the a&tention of academi-
cians and plamners. Rainfed areas, crops and populace of these
regigna suffered'both in terms of resource shares and thence
developmental impetus. This had a telling effect on the overall
growth scenario and the growth rates of agricultural sector
seemed decelerated. Rainfed areas were left out of the ambit of
seed-water-fertilizer technology of mid sixties not.mainly due
to the severe regsource constraints and the crop systens but more
becauge of the content of the technology. This wag compounded
., by the major chunk of public resources being allocated to betﬁer
- endowed regions and technology. Naturally, it was foll&wed by
the research. inputs catering only to tue needs of superior'crops,
regions and groups (Jodha 1979, 1$91).

~ Rainfed areas in the country account for abtout 70 per

cent of the c¢ropped area and contribute more than half of the
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country's foodgrain‘production. These areas share 60-80 per
cent of the output of coarse cereals,'major.pulseh, oilseeds and
fibre crops (Mitra and Mukherji, 1980). Sheer weight of their
share in the crop économy alone can Supress-or enhanée the
growth performance at country level. This bit of infofmation
is neither new nor of recent origin. Plan documents have con-
tlnuoule harped on this theoretical p01nt with only token
reflections in terms of resource ailocatlons. It was the
seventh plan document which.gave considerable importance to
rainfed farming (Planning Commission 1986). This lead was
followed through in the approach paper to Eighth Plan. It is
expected that these areas if brought to the mainstream of
develbpment, the growth sustenaﬁcg woﬁld not be a distant
dream. | o |

It is often a:éued that the rainfed agriculture is
handicapped on the ﬁatural resource front. But, one can dia-
gonallv argue that the cropping s;stems and, cultlvation practi
ces in these reglons were not suitably tailored to the natural
constraints.. Hlstprlcally, farming began in the river basins
and slowly shifted to the other regions due tO-populgtion .
pressure. Hence, the practices followed in the assured rainfall
| régions were the guidelines for the less endowed regiona.l |

Natﬁrdlly, these were not fully compétible to the heterogenous

eco-systems of the rainfed areas and hence did not produce the

1l This is soméwhat gimilar to the experiences of less deve~
loped countries which imitate macro-policy measures of the
developed world,



expected results.. o doubt, dver centuries 6f experience, thege
have been lafgely tunéd to the natural eco-syatem but then in
guch efforts time was lost and 1arge.patches of land, were left
degraced with uneconomic\retﬁrns. Predqminénce offsuhsistence
agriculture consequéntly brought pressure on land, forest an@
pastures. This resulted in the degradation of vast patches of
land more so in the rainfeé areas of the country. If the
existing water resources are used judiciously it would be
péasible to sustain the productivity ievels across large areas
in the countfy. 'Keeping water and soil ag basic resgﬁrcea it
was nece3ssary to pategorise the eco-systems and develop ﬁrdper
culturakle practices. 3Such programming would‘nbt neceséérilj
involve sea-changes but only. the intérnalisation‘of the‘vast'
experience,

1.2 Concept of A Watershed

Keeping this in view agricultural planning on the basis
of watersheds is being advocated. As a definition watershed is
an area enclosed in a catchment toundary of a_river basin.

_ But,it is an eco-svatenm or.bio—gepfphysicél unit in which the
interdependerce of renewable and non-rénewable eﬁvironment is
closeteé. In other words, it is a "resource region® where the
eco-systen is cloasely interconnected around a baszic resource

~ here water. The watershed or river basin is therefbre‘an
ideal management unit (Iaconte and Haims;lgsa). Aé aptly

deécribed'by BarroW‘(lQB?):
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"It i3 not ephimeral in the way administrative districts
might be, and within watershed physical and biological
resources are linked by a complex of processes, changes in
any of them can cause serious effects on the others?,
Hence, management of resources on the basis of watershed is
both ecologically sound and operationally viable with minimum
social cost. |
| We have shown in Figure 1.1 a diagrammatic representation
of a normative watershed. Usually we find watersheds of vary-
ing shapes and sizes. But,a leaf or basin shaped waterghedsére
often seen in fields. According to the spread of area, water-
sheds are termed as-suh-watershed! milli or macro, mini and
micro watershed (Bﬁli, 1978). But?fundamentally every watef-
shed (from a few héctares to a few thousand hectares) i3 a part
of a bigger watershed and has several smaller watérsheds as
its components. This makes the size definitions of waterghed
redundant. Figure 1.1 shows'én ideal watershed around a river
gystem, The ridge lines are marked in bold face to indicate
-boundaries. The other inside contour lines distribute the
land mass into five distinct zones according to topography.
At times réééardheré have also adopted a three level clagsifica-
tion namelj ~ upper, middle and iower reaches of the water
flow, Our categorisatioh heipé in distinctly identifying the
agro-eco—systemé under five categor;es.
i) The first ridge portion is suitable for tall forest
and silvi-pastoral syétems, A careful planning of waterflow

begins in this region. In this region with good soil cover,



Figure 1-‘1 : Design & Planning of a‘Watershed System.
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tall forest species can be planted and other rocky regions
would be suitable for shrubs and hardy tree specics like
Eucalyptus hybhrid, Dalbergia,sissqb,‘Acacia tatechu, Holarrhena
antidysentrica, Leucaena leucocephala., The contour lines in
this region can be planted with agave and local hill grasses.

ii) The next portion would be below the first region and
on the gteep alope. This would have better goil cover as
compared to the ridge level rezion. Cverall the soil depth
will be varying and the fertility level lower in this area.
The silvi-pastoral system continuum can be supported by dry-
land horticultural crops and henee the cropping system here
can ve described as silvi-horti-pagtoral system. The vegeta—
tive bunds in this region can »e a combination of agave and
strong root grasses like khus or dongri. The horticultural
crops usually taken in such regions are Anacardium occidental,
Achrds zapota, Punka granitum, Annona squamosa, Zyziphus ép.,
and others of similar types.

iii) The third recion is a horti-pastoral region with some
high value horticultural crops and good fodder yielding varie-
tiea of graasses, Thiz region will.have g00G agnil cover and the
5301l is highker in fertility level a3z compared to the other two
regions. The soil depth will be varving according to slope
and span of the redion. The horticultural crops suitable for
this region are Mosambi, Orange, ichras Zapota, Anacardium
occidental, Mango and oﬁher gimilar fruit 2rops, 7TPodder crops

like E. stylo, A. tortilis, 4. lektek, P. cineraria and other
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graés varieties can be succesafully taken in two tier system,

iv) The fourth region can be characterised .as the rainfed
region with recedual moiature for the second crop.. Kharif dry
land crops are best suited for this area, which will have soils
of medium depth and better fertility. Vegetative key line bunds,
contour ploughing and deep furrowing can give better results .
here. The crop system should be self sustaining with negative
net fertility draft of the soils. In assured rainfall zone
this area can also be brought under rabi crops with protective
irrigation. The cropping system will follow the regional agro-
climatic dicta. |

v) The basin of the watershed or the lower reaches are
characterised by most furtile and well drained soilé.. ¥ater
table in the region is quite satisfactory (provided the treat-
ment in the upper reaches are effective). This area is suitable
for two season cropping and the crop systems would depend on
the broader agro-climatic parameters. Basei on the farm pondé
or groundwater wells this area can also have certain irrigated
crops. |

4is mentioned earlier, the above -clagsification i3 a generai—
isation for the rainfed areas, the crop and tree systems would
be dictated by the habitat. Watersheds being.natural-hydro-
logical regions their treatment falls in the domain.of bidlo-
gical and soil sciences. But,the components of these treat-

ments and interaction of people in the process brings it closer
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to social sciences. -The pfivate holdings woﬁld be spread ovér:
the five régions indicated above,. Hénce, the treatments would
involve btoth public and private lands, which needs a group
acﬁion triggéred by public resdurces and a voluntary participa-
tion without afflicfing higher'inequalities. This would call
for help from theorieé of social group dynamics'and economics
of differént treatments across the groups of farmers. For a
period of more than four decades we have seen the tardy develop-
ment of dry farming practices. Thus far it is difficult to
Say‘that we have achieved considerable leap forward in dry
farming technology.
1.3 lrbrg Fa?ming in India

_Iﬁe de#elopment of dry‘fafming technology in the country
began in éarly thirties with the establishment of dry farming
regearch stations at  few pla0832 (Kanitkar and Sirur, 1960).
Barly researcﬁ on dry farming was maiﬁly confined td 80il and
moisﬁure.conservation through'contoﬁr bunding. Though the pro-
gramme waé well conceived, the work was terminated in 1943
duripg'thé world Viar II. The dry farming research station of
Solapur however, continued its work. Soil conservation through‘
bunding was the only activipy undertaken in this programme and
became synonymous to dry farming practices (GCI, 1964). This
programme was‘consierfed effective ih certain regions and by

1973-74, about 15 million hectares were covered under soil

2 Agricultural Regearch Jtations were estabklished at five
locations (1) Solapur (1933), (2) Bijapur (19833), (3) Hagari
(1934), (4) Raichur (1934) and (5) Rohtak (1935).



conscrvation. Buf, in the alsence of complementary dry farming
practices, fuller potential of the programme could not be_
exploited. The results of crop cutting experlments in Mahara-
shtra, Karnataka and Tamilnadu showed 11 to 25 per cent increase
in yields in the bunded fields (Jodha, 1579). But then out of
the Bombay dry férming nractices only contowr bunding assﬁmed
prominence, Jodha points out three reasons for the Staggered
viability and wide nonacceptability of the programmeé namely
(i) Over-emphasis on éngineering component, (ii) Lack of strong
biological component, .and {(iii) Complete neglect of supporting
institutions (Jodha, 1979, p. 494). He further elakorated on
these three imbortant deficiencies of the development of ary
farming technology till 1970. TheIntensife Area Devélopment
hdpproach (IADP) and Drought Prone Area Programme (DP{P) env1saged
to enhance the employment oppoxtunltles rather than boostlnﬂ
the technology in tbe:selectea blocks of the country. Fifty-
four districts over 13 states were taken up under these pro-
grommes which emphasized civil works of a pérmanent nature so
a3 to contribute to tle mitigation of after drought miseries.
It was observed that -there were no technically sound master
plans drawn and hence the targeta could not be reached (Sevak,
1975). . Mdfeover, the designs of 1iDP and DPLP were neither
conduecive for technology spread nor had any integrated approach,
with the fading of area developmenﬁ‘programmes'and the
advent of antl—poverty wave it wag felt necessary to bring the

into
cntire semi-arid and arid zones °i/the malnstream of development.
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The first hurdle was the development and disacmination of the
looale specific technology; In order to ovefcome this, a com—E
prehensive approach through All India Co-ordinated Liegearch |
Project for Dry Land Agriculture (AICRPDA) was introduced with
two—foio objectives =.(i) research and development of new dry
farming technologies; (ii) testing of ‘this development through
pllot pr03ects. This, along with Integrated Dry-land Agricul—é
tural Deve10pment Proaect (IDADP) was launched in 24 locations
a11~over the countrV. The emphasis was on the development Ofe
1ocat10n epec1flc technologles and testlng them under field :
conditions (nIUBPDL, 1982). Slmultaneouslv, the work at Centra
Arld Zone Research Instltute (CAZRI) on development of suitableﬁ
'technologles for arid zones was helpful in many respecte. Thei
technologg development was 1nvolved malnly agronomlc practlcee;
crop varlety research, fodder and forest treee, horticultural
crops, soil and water conservation techniques.' But,in the
absenoe of proper insfitutional supoort, the tecnnology_could
not-be spread'to large.part of the coﬁntry.‘ However, the
efforts:weretzseful to sustain the pace of‘deveioPment of the
technology. | ‘ ‘
Contrlbutlons of ICRIGAT (Internatlonal Crop Research
Instltute for oeml—Arld Tr0plcs)'have_been pioneering in the
technblogical deveiopment of.rainfed agriculture, Though,
the work was mainly confined to research and development, the
digsimination of the!resultsbegan in the iatﬂr phase. ICRISAT
nof only proposed and developed the technology for drought
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tolerant varieties but also gave a holistic package for semi-
arid tropics including cultivation practices, treatment of
pests and diseaseé, econonics of rainfed farming, risk manage-
ment and such other issues. (See Ryan and Whalker, 1990). The
édoPtion of these technologicai aévances have teen ahowiné
exemplafy results. - |

i siéﬁificant public policy inclinatipn towards rainfed
agriculture can be noted from the sixth plan beginning. -Earlier
plan documents do mentipn th¢ neceasity of a Systematic_apprdéch
to tackle the problem of rainfed agriculture but it cbuld-hot‘
concentrate on a strategy. The sixth plan adopts a Watershed
development approach to check the spread ahd deferiorétidﬁ by
erosion and to, encourage natural vegetative cover in non-
culturable area. Water harvesting and development of sméll
watersheds of about 50 to 100 hectéres,wére suggested. (GOI,
1581). The policy was continued through seventh plah and a |
new centrally sponsored scheme of Wational Wwatershed Devéiopment
Project for Rainfed agriculture (NWDPR4) was taken ub with
threé%fo’d objectives ¢ (i) to harvest rain water, (ii) to
ctonserve soil moisture, (iii) to extend cropping sysfema and
farming practices for produdﬁion increase and risk-mitigation
(60I, 1985, p. 3), | |

ibove review suggests ﬁhat the technological dévelopment
in rainfed agriculture broadly went through four phases bf

development, viz.;
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L. Soil—consefvation and Bombay dry farming practices,

- 2. Risk mitigation technologies - including crop varié-l
ties, cropping system, pest and disease management,
rigk sharing and diversification,

3. Resoufce centred téchnologies - g80il and water con~-
servation, water balance approach in crop planmning,
4, Combined or integrated cropping gystems - silvicul-
tufe, dry land horticulture, pasture development
with animal husbandry. |
However, these phases could hot transcend the institu-
tional and economic barriers due to heterogeneity and precise
Integrated projectisation. Hence, the existing incompatibi-
lity between natural rcsource centred planning and customarily
decided production planning persisted. Moreover, an integrated
technological effort was a natural culminationrof all these
phaséé and hence it was not surprising that seventh plan took
a serious note of it.

1.4 in Alternative Approach

' The contours of -the ‘dry farming technology were mostly
governel in portions and integratéd approach emerged as an
inevitable need. In the seventh plan document high priority
was accorded to dry land/rainfed farming with a two-fold
objective of raising prpductivity and minimising‘risk; The |
plan launched a new cehtrally sponsored scheme called the‘
-National Watershed Development Programme for Rainfed hgri-
cﬁlture (NWDPRA) to supplement the state efforts by maréing
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the ongoing proérammea. The ongoing programmes at the time of
starting of NVDPRAL included the State levei_watershed develop~
ment works, Operation Reacarch ?roject (ORR) of IC4R, World
Bank sponsored projectas at Manoli (Maharashtra), Kabbalnala _
(Farnataka), Maheswaram (indhra Pradesh) and Purua Nala

(Madhya Pradesh) and verisus.initiatives taken by different
voluntary organisations at various locations (Peshpande and
Reddy, 1991). Hence, the initial experience needed for launch-
ing an ambitious NWDPRL was already existing.

The NVDPRA wag administratively‘approved by theUGonrn-
ment of India, vide Ministry of hgriculture, Department of
4griculture and Cooperation's letter No., 6-13/85-CAV détedu_
Srd July 1986,: Initially, the programme was sanctioned for
four years with a total outlay of Rs. 239 crores of which the
Cen£ral Government would be meeting Rs. 120 crbres. The pro-.
gramme was followed through and extended upto 1994-85 with
the revised ‘guidelines. The working grouwp on dry land farm-
ing conatituted by the Planning Commission and the 4pproach
Paper to the Bighth Five Year Plan‘reitérated the need to
gtrengtnen and extend the programme further. The }eyised guide;
lines reflect the cumulat ive experiencea-acquired from the
countrywide exﬁériments. Te attempt a comparison of the
changes in the programme outline from its begigning and an
analysis of design in the next,chapter. Here we shall

describe only a consolidated picture of the programmg.
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~ The NWDPR. has its primary objective of stabilisation of

agricultural production in rainfed areas by significantly step-
ping up investment in the dry land agriculture., The programme
was degsigned to concentrate on ’.(i) taking watershed as a
‘ bagia, to conserve and upgrade crop lands and non-araﬁle landa
a3 a vital natural resource; (ii) to develop and demonstrate
location séecific technologies for the proper soil and moisture
conservation measures, crop producﬁion and stabilisation;
(iii) to augment the fodder, fruit and fuel resbufces'of the .
village commnities by uSe,oﬁ_approPriate alternativé iand use
(301, Guidelines,nlg86). Subsequently, in the light of the
ekperience gdthefed during the implement#tion for four years,
the programme objectives were made more transparent and clear.
The guidelinea circulated to the State Government in 1990
indicated five objectives, viz., (i) oonservation, upgradation
and utilisation of lané, water, piant, animal and human re-
sources in a harmonious and integrated manner; (ii) generation
of employment during and after the project; (iii) improvement
and restoration of ecological balance through scientific
management of land and rainwater; (iv) enhanced availaﬁility
of water for irrigation and drinking purposes for human and
livestock populationg {v)‘reduction of inequglities between
irrigated and rainfed areas in order to contribute towards
better life in rufal areas through larger—cash floﬁs (Go1,

1990).
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The changed emphasis and revised focus can be bleariy
noted from ‘the atove guidelines, which stemmed out of the
experience gathered during four years of implemehtatidn. The
basic soil-conservationcentered approach changed to an inte-
grated economic programme, Susﬁenaﬁce of growth -in produc-
tivity, reduction of overt fluctuations, correcting and re-
storing the balance of agro-eco-gysten and uitimately'improving
the quality of life in a c0mpéct regource rggion, became the
:focus of the progranmme. |

1.5 Rev1ew of Some Relevant Studieg

AN 1ntegrated approach to developmenf of -a resgource reglon
has to be studied in a holistic manner, IE is always 8ifficult
‘in these cases to exacfly quantify ‘the incLemental'benefits
and ascribe these to a particular treatmeﬁt but it is still
po33ible to ind;cate phe direction of cha%ge in economic para-
-metefs; Anj such impact analysis is alwaﬁs complicated by
the multipliciﬁy of the layers of impact and difficulties in
decomposition of these incremental paraméters, Hence, among
the studies available on the impéct'of watershed development
we can broadly find three distinct groups viz.,

i) Studies concentrating on imﬁac%-assessment of

| individual components of Waters¥ed technology,
ii) Studieé attempting Quaniificati%n of overall changes,
and - : a
-iii) The studies basically pointing t%e programme con-

straints.
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The integrated and int_erwoven approach.of the watershed
treatment technolegy makes thege three groups interdependent.
Tie have tabulated f%e type of 1mpact analysis parameters avall—
able across studies (see Appendix 1.1).

| %atershed development nrogramme is admlnietered by soil
conservation'departmente in various States. This naturally led
to higher emphasis on s3o0il conservation works. Hence, many
studies on soil cenaervation analysed the impact of contour
and graded bunding'on_productivity'and income.‘.Ram Mohan Rao,
et 1 , (1967); lal Gupta, gt al., (1970) and Ram Mohan Rao,

et al., (1987) have indicated substantial benefits of contour
and graded bundingsLat Gifferent locations. The yield increage
in dry land crops'goes upto 25‘per'cent.and the benefits vary
according to agro-climatic situations. Wwater narvesting
struetures along with the water conservation increases the net
incrementei benefits duc to the availability of protective
irrigatipn-at the time of moisture etress. Parm ponds have
shown substantial impfovement in net incomes in the studies
conducted at various Iecations by Tejwani and Babu (1982) and
Itnal and Narayan (198%). The Benefit-cost ratio worked out
at 433 and incremental income ranged.between Es. 1200 and
Rs.2000. It may be relevantﬂto note here that the incremental
benefits out of farm ponds would be inversecly related to normal
precipitation of the fegion.‘ Deep Joshi and David Seckler |

(1981) noted additional net ineeme through the total package

of rain water_harvesting.‘ Only a few of the studies have
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analysed the incremental benefits due to specific dry farming
practices falling under the overall wafershed approach. &

few studies also indicate positive changes iﬂ‘the productivity
and net income due to dry faruing practices like broad beds

and furrows, deep ploughing, rulching, mixed cropping, rational
cropping sequences, etc, Ho&ever, impact asseSsment~of a com-
ponent specizlly when it is an integral part of a system is |
riddled with difficulties. The gains achieved are not sus-
tainable in the long run. Moreover, it is erroneous to ascribe
such gains to individual components.

Impact assessment of watershed technology can best be
accomplished by incorporating all the components. Moreover,
guch studies are of recent origin and hence the results are
currently detatatle. The study of Sukhamaﬁri watershed by Deep
Joshi and David Seckler (1981) and Kanchan Chopra et al. (1989)
showed excémplary results of the integrated programme. The
incremental benefit ranged between Rs. 1800 and Rs. 2000 per
hectare. It may be'noted that this projéét wag fully supﬁortéd
by the scientists of CSWORTI. In a similar éxperiment
supported by ICRISALT the watershed projeéts in Hyderabad,

’ Solapur and fkola districts, Sarin and Ryan (1983) noted
‘stabilisation of cash flow and substantial increzse in the
productivity and incremental income. They noted changes in
the availability.of additionalnemployment; walker et al,
(1982) also reviewed the overall impact of tho application of

watershed based technologies at different locatlons in
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Maharaehtra, Madiya fradeeh and Karnataka. Their reeults in-
dicated incremcntal net income ranging between 4% and 203 per
cent of the basze leuvel. The benefit-cost ratio worked out in
the range of 1,08 to 3.8l across the locations. Ghodke (1989)
also confirmed similar results in ST area apart from noting
high incremental‘productivitf.

In an analysis of State level Comprehensive Watershed
Development Programme (COWDEP) of Maharashtra, Deshpande and
Reddy (1990) noted significant changes in the household economy
The study covered entire programme at State level and in 30
" blocks of the State.. The block level'analysis indicated con-
centration oh certain sPecific components and overail good
results of the in situ moisture conservation technology.

The average size of watershed is between 200-300 ha;'acrcss
the blocks and aboutsso per cent of the beneficiariey were
emall and marginal farmers., It Wwas noted that the employment
geherated in each of the watersheds ranged between two and
 thirty thousand mandays depending on the agro-climatic zones.
The beneficiary level analysis indicated_quite encouraging
results. The crop pattern, cropping intensity, proportion of
wasteland and vield per hectare changed substantlally. Moisg-
ture avallablllty has 1ncreased in the watershed reglons. One
bf the important contribution made by the study relates to the
role of peoples' participations in the watershed management.
In a COmparative.analysis of fhe cases of active bencficiary

participation as against the passive participation, it was
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noted that the participatory process acts as a powerful catalyst
for the programme, a result supported by Chandrakant et al. °
(1988), Katar Singh (1991) and Chopra et al. (1989).

In a State level study of the watershed development pro-
gramme of Maharashtra (Government of Maharashtra, 1989),6 138
watersneds, 1240 teneficieries and‘97 non-beneficiaries were
analysed. The findings highlight changes in eropping pattern,
increased double c¢ropping, reduction in sdil crogsion, improve-
ment in soil texture and increased moisture availability.
There are a few shortcomings highlighted in the evaluation.
But ,it is silent about the level of participation of the
bencficiafies.

| The ﬁréminent constraints brought out by the analysts of
the'watershed developmenﬁ approach include method of planning,
adminiatratioﬁ and the level of participation. ‘4n integrated
inter-disciplinary approach for planning and administration is
advocated by many studies (Deshpande and Reddy (1991), GOI
(1991), Sarin and Ryan (1983), and %alker et al. (1989)). The
hiatus hetween peoples! perceptions and official claims'cleafly
e;erge out of the studies of JO0M (1989), Chandrakant ¢t al.
(1985) and Katar Singh (1991). The componentwise suitability,
their acceptance at beneficiarr level, the location gpecifi-
city of the components had featurcd in almoat every study
that we caine across. The problems of impact on incomé dig~
trivution, employment generation and the financial'viability

analysis are dealt by Dangat (1986), Jaiswal and Purandare:
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(1982), Tirath Gupta (1982) and Deshpande and Reddy (1991).
The process of participation at grass-root level induces the
interaction of economic forces in.a watershed in the best
possible manner. This view has gained momen tum through the
studies conducted by Chopra et al. (1989), Deshpande and Reddy
(1991), Katar Singh (1991), and ICRISAT (1986).

_ 'Givén‘the above scenario of the existing body éf litera-
ture it was noted'that still large gaps are existing in the
study of economics of watershed management. The studies have
either remained silent or touched the following issues only
peripherally.

i) Metho@ology of impact analysis for the wateréhed
treatment technology differs acrnss different agro-
‘climatic zones. 

ii) intdrdisciplinary-teamWOrk approach for project plan-
ning, monitoring, evaluation and the problems asao-
-eiatéd with such administrative framework remained

»’unexploréd. _

iii) The planning process formulation for watershed treat-
ment and a simulated cdesign for implementation and
monitoring has not been illustrated.

iv) Economic analysis of watershed treatments, their
location specificity, impact on distribution, viabi-
Clity and sugtenance in long run and the role of
people s partlclpatlon in the process have ﬁot been

' StUdlbd for dlfferent locatlons.
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Ve propose to‘attémpt‘an analysis of the national water-
shed development programme of Maharashtra keeping in view the
above issues. It would however be Eetter to indicate an over-
whelming limitation of such study. 4ny impact analysis of a
watershed programrie is guided more by the local level para-

meters hence the study would take shape under these contours,

1.6 Objectives and Methodology
~ Our review above suggested a few areas which are yet

blurr and need an indeﬁth 3tudy. %e started our work on the
study of HNational Watershed Development Prograrme by the end of
1989, This wag the year in which some of the watersheds had
shown subatantial progress in the treatment but simultaneously
attempts were being made at different levels to highlight the
lacunae of the programme. Hence, there were quite a few
studies which appeared during 1989-91.° Keeping in view the
literature and original focus of the study we intend to set
forth a four-fold objective for our analysis. These are @

i) to discuss and discern the methodological problems.
in the impact analysis of an area based programme’
like watershed development.

ii) to analyse the administrative sct up and overall
design of the programme with the help of the analy-
sis of the data on components at the State and dis-

trict level.

3 The Annual Conference of the Indian Society'of Agricultural
Zconomics will be discussing the Economics of Watershed Plan-
ning in their session to be held in December 1991. , o
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i11i) to ascertain the impact of the programme on land
utilisation pattern, emerging cropping systems,
water availability, production, procductivity, em-
ployment and adoption of new technology.
iv) to bring out the constraiﬁts operating on the pro-
'-gramme and suggest'mays and mcans tn overcome these.
For_fhé purpose of our study w¢ have chosen three
different districts falling‘in three.distinct agro—blimatic
zbhes of the State. There are nine agroéclimatic zmes of the
State of which the Mational Watershecd Development Programme
for Rainfed Areas (NWDPRA) was to cover only thosc areas
having normal rainfall below 1125 mms and ifrigation below 30
per cent (GOI,_Guidelines, 1986), Hence, area from about 19
districfs'anéjtheW@tershedsxidentified in these regions fall
- under the programme (see Appendix 1.2). These districts fall
broadly under three agro—cliﬁatic zdnes, viz., Scarcity zone,
Lssured Rainfall zone and Moderate Rainfall gone.” (see
nppendlx 1.3). “Te aelecﬁed Solapur,lﬁurangabad and Akola dis-
trlcts falllng in the three reglona respectively. These dis-
tricts are typléal representat;ves of the above agro-climatic
regions. Out of these three districts one watershed each was
gelected with the maximum targeted area and componentwise

wide coverage. The watershed boundaries transcend the village

4 The nomenclature of the agra-climatic zones has some problem
on the Assured Rainfall zone receives lower rainfall than
Mnderate Rainfall zone and also ha3 larger coeff101ent of
variatison in annual ralnfall
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poundaries and hence we had to obtain the list of the farmers
falling in each watershed. These beneficiaries were arranged
in ascending order of the size 5f operational holding and fif-
teen beneficiaries were selected from each of the groups of '
marginal & small (belov 2 ha.), medium (2 to 4 ha.) énd big
(above 4 ha.) cultivators. 4 contrdi group of non-teneficiaries
was selected from nearby villages not falling in thé watergshed
area but having similar agro-ecological s;tuatioﬁm &fﬁer list-
ing the non-beneficiarics we selected five non-beneficiariés‘ih
each 2f the strata based on size of 2perational holding as

akove, - .

_Impact analysis of an area based programmé like Wafershed
treatmént technology is riddled with intrinsic difficulties.
4N area based programme has a long term impact with concentric
impact sigﬁals. In other words, we have the directiy and  in-
directly generated economic activities alaong with spiil oﬁer
effects. Moreovér,these activities interact.with the socio-
economic developmental parameters in the region and to tﬁﬁt'
extent each sécietal'group reactionsg diffcr across tﬁe develop-
ment., ) | These theoretical explanations amply indicate
the difficultiés in decompnaing the net effeét due to an area
based_prograﬁme.

Literature on project analysis sugzests the impact
agsessment bj two -methods, viz., comparing the-pré and post
project situatisms or locating the difference between'the_.

project and non-project areas (Gittinger,1982). It is more
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sr less established that the project vis-a-vis non-project com~
parigson is a better alternative provided we find a representa-
tive control situation. But,such controls are not easy to comeg
acroas ahd especially s» in a watershed impact analysis.

) ~We have presented in Fig. 1.2 a representation »f the
impact of_Watershéd treatnent programne in the presence of other
ﬁevelopmental.activities. It can be seen that the overall '
impact is rcalised within. first three years of the treatment but
then these are stabilized only in the pracegs which lasts fdr
more than a deéade. Apait from these,s3ome of the parameters
are not amenable tﬁ“measurement whereas, mhat of the parametcrs
are continuously under the influence of rther ongning develnp-
mental progrémmes. The decomposition nf these effects int»>
the watershed related and non-related activities is a methodo-
logical challenge in itself., To a large extent we can minimige
this problem by taking projeqt vis-a-vis non-project region
with similar prngrammes. But even then, it is clear that the
societal responses to developmental programmes woulg differ
across regions.

| Lpazt'from the above difficulfies,'it is always, difficult
to.get a matching cnmtrol in the case of a wétershed area.
Tﬁo.watersheds can differ in glope, lével »f initial develop~
ment, interaction >f people with environment, level of 30il
degradation, type of acquifer and water table., Hence, the
‘matching contrsl will always put the economic analysis into

difficulties. WYe tried to overcome these problems but we can
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nat claim t~ have nbtained a matching control.

- The study is épread over two wajor parts. The first part
analvses the macro paremeters of the Mational ¥Watershed Develop-
nment Programme starting with an analysis of tﬂe design,
adninistration and implenentation in the State acr>ss districts
in the next chapter. This is followed by the nicro levelr
analysis of the programme for the three agro-climatic zones
spread over three chapters. The conclusinni and policy implica-—

tions are dealt in the last chapter.



ippendix 15 ¢ Impact of Watershed (WS) Based Technology ¢ & Review of Studies
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Author/Year Stud Letivity - Croaop Impact on
Region . ee e s e es e e e
‘ Yield Net B/C Ratin
Change Income -
1. Ram Mohan Maharashtra Contour Rabi Jowar +25/% - -
Rao et al.¥ bunding Bajra +25% - - -
(1967) ~
Tamil Nadu : Rabi Jowar +36% - -
_ * Bajra +25% - -
2. Lal Gupta Varanasi{UP} Soil con- 411 Crops  +112% +213% 4.58
et al.(1970)% gservation :
- 3. Deep Jdoshi 3. Chandigarh Rain water 411 Crops - Ra.1812/ -
&David Seckler harvesting ha.
(1981)
4. Sarin R.and  Lndhra Integrated all Cropa - +4 to -
Ryan J.G, Pradesh w53 _ +3007%
(1983) activities Sorghum - +517% -
Cagtor - +600% -
Maharashtra -dn- Sorghum +3007% - -
(521lapur) : '
5. Walker et al, Andhra Integrated All Cronps
(1981) Pradesh %3 based
- technclogy . L
Mahboobnegar +203%. = 1.37
Medak '~ +130% - 3.81
Medax _ + 52% - 3.02
Lkola ‘ ‘ R . .
(Maharashtra) . : s 285 - = 1.08

contd.
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8.

‘9.

10.

1i.

G’hOdke 9 -M.o Do
(1981)

Tirath
Gupta and

Deepinder
Mohan(1982)

Tejwani and
Babu(1982)

Reddy YVR
and G.R,
Kanwar
(1s85)

Agnihotri
Y, et .al.
(1985)

Government
of Punjab

{1986) *

(Bellary)

Gulbarga
(Karnataka)

Andhra
fradeash

(Tadanpally)

Rajasthan

Karnataka

Andhra
Pradesh

whivalik
Eills

Punjahb

Integrated
W3 based
technology

. Farm Pond

Agro Forestry

oilvi-Agri.
pllvi- -
Pastoral

Vegetative
cover

201l Conser-
vation

All Crops

Local Sorghum

Pulses
Pigeon pea
Fodder

Tree Planta-
tion

Jowar

Ail Crops

All Crops
Maize

Faddy. .

-

AV}
. .

Income 83.7%

A
O\

Ll
(3]
\n

Impact on
Yieid Net
Change Income
+ 5 *-_'fg -
- 71%
- -457
- +1000%
-  +9607%
- +2307% |
- ’s.1640/ha,
64.6 -
gntls.per
"ha.to 85
gntls.per ha.
- “Grogs Incre- -
~-13% mental

83
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_-——--————-———-—--p--.——————-—-_—____-_______,_“_.

Author/Year Study Activity Crop Impact on
: Region : e e e e
' ' Yield Net B/C Ratio
Change Income
“heat +16%
Potato + 45
12, Itnal,C.J. Bijapur Farm Pond Jowar - Incremental
and Narayan ' : | 3.1300/ha.  0.95
H.C, (1987) ' Sunflower - . Rs.1800/ha. 1,11
13, Pant(1989) Machya Integrated  Sorghum +127% - -
Pradesh 5 Tech- theat - $111% - C -
nology ' ' '

14, Deshpande DMaharashtra - =do=- Paddy + 185 - - o
and Reddy ' : _ Ragi 7 + 34% - -
(1980) | _ Pulses S e P - -

’ Bajra : + 4605 = -

Wheat . + 11% - -

Jowar - 2% - -

. . Sunflower -+ 647 - -

15, G,V. - 4ndhra = ~do- Padd y(Xh.) + 54% Gross Income -
Krishna Pradesh ' Pade(Rabl) +135% - +13%

Rao(1950) : | - Sorghum + 177 - -
: Pigeon Pea + 7% - -
Castor + 61% - -

16. Katar Karnataka ~do- 411 Crops - "~ Rs.1870/ha. 1,84 to ,

Singh(1991) | : | : 5 7.30-
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—emm W ER R o o o o S e o ke e we am e wm

Author/Year Study Activity Lrorp ' Impact on
_ Region ; - e e e e e e e e ————— e
Yield KNet B/C Ratio
Change Income
17. Karan Punjab Integrated Forestry - - 2.74
3ingh w5 Techno- Animal
et al, logy Eusbandry - - ' 1.14
{1s91) 30il conser- : . _
vation - (Gross Margins 0.90
Horticulture - Rs.825-Rs,2780) 7.05
All compo-
nents - 0.99 .
*»

Studies quoted bty iaxmikanthamma
unpublished paper, Institute for

—-—-—.-—-—-———--———-————-—————_———n-.

Ticonomics of Waterghed Development & a Review, ' an
Social and Economic Change, 3angalore.



Appendix 1.2 t Programme Area of NWDPRA (1986 Guidelines)
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Appendix 1.4 : List of the Districts Identified for NWDPRA by
the Agro-Climatic Zones in the State of

Maharashtra
Sr. Nave of the Agro-climatic Zome Total Area
No. District under -
‘ ' NGDPRA
1. Ahmednagar Scarcity Zone | 14278
2, Solapur Scarcity Zone 18682
3. Satara(Partly)dcarcity Zone 10494
4. Sangl®(Partly)Scarcity Zone 14147
5. Nasik(Partly) Scarcity Zone 14306
6. Dhule(Partly) Scarcity Zone 12524
7. Jalgaon Assured Rainfall Zone 14866
8. Aurangabad Asgured Rainfall Zone 14335
9. Jalna Assured Rainfall Zone 16257
10. Osmanabad Assured Rainfall Zone | 14987
11, Latur Assured Rainfall Zone 20486
12, Amravati hgsured Rainfall Zone 15219
15. Buldhana izzured Rainfall Zone 16758
14. Lkola (Part under Moderate Rainfall Zore) 15192
15. Beed {Part under Scarcity Zone) 16097
15. Parthani (Part under issured Rainfall Zone) 16336
17. Nanded Moderate Rainfall Zone 14730
18. Yeotmal Moderate Rainfall Zone 15124
19. V%ardha Moderate Rainfall Zone 19742

em e SR Em Er ew Em T ar Er W e Em e Er ar W W e am e mm R R ma ek o e

~

vource ¢ Directorate of igriculture, Government of
Maharashtra, Pune.
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DELIGY LWD IMPIEMHTTTATION OF MNuWDPRL
IN rAHARLSITRA

2.1 Introduction

Ma jor ﬁortion of the semi-arid deccan plateau falls in
the State of Maharasttra. Of thc 200 lakh hectares of grosa
cropped area, avout 45 per cent falls in the drought-prone areé
The present growth rates in food production nave a definite ?
edge over those prevailing during seventies (Deshpande and
Reddy, 1990), but the sustainability of this trend is doubtful,
By the end of Eighth plan the State needs to achieve a produc-‘
tion level crossing 160 lakh tomnes in foodgrains. With the
varied agro-climatic conditions and history of technology adop-
tion, this looks to be a formidable task. Hence, concerted
efforts need to be directed towards the rainfed half of the
State. The present level of the natural resources and their
degradation is also quite alarming in certain pockets of the
State. Given the limited irrigation potential both under asur-
face and groundwater sourcea, the State necés to-concentrate or
an integrated policy for rainfed farming.

agro-climatically, the State of Maharashtra presents a
varied picture startinc with the heavy rainfall belt of Wesﬁern
coast to the rice monoculture beavy.rainfallrregian in the

east (see ALppendix 1.3)., These two situetions envelop in them

34
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the rainshadow region beginning with the narrow strip of transi-
tion zone to the moderate rainfall zone in the eaatern
Maharashtra. The three agro—blimatic zones falling in this
region are (i) Scarcity Zone, (ii) Lssured rainfall Zone and
(iii) Moderate rainfail Zone. The level of average annual
rainfall ranges from 500 ma. to 1200 mm, &1l the three situa-
tions constitute the rainfed tract characterised by semi-arid
characteristics with low and varying precipitation, low density
~dry land crops, higher level of production instability and
nence drought proneness. Incidentally, some portions of this
area comes under surface irrigation and hence dominated by
commercial cropping system. But the unirrigated portion causes
a continubus drag on the growth performance of agriculturdl
sector 6f the State (Deshpande, 1588).

Efforts to bring this dry farming tract in the main-
stream of development began right vnder the Stewardship of
Harold Mann in the erstwhile Bombay Presidency. ¢The Bombay
dry farming pfactices developed in this region earned an
acclaim in the country but could not influencs the sect;ral
growth due to marginal yield gaps. The essentials of water-
shed technology were also .basic components of these dry farm-
ing practices. It is mainly due to the lack of an integrated
approach that the tecimology wa3y eitiucr not adopted or did
not prove attractive, |

2.2 Degign of the Prograwme and Objectives

Maharashtra was among tine first few states to have
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désigned and implemented a Comprehensive Watershed Developmenﬁ
Programme (COWDEP) covering akout 27198 watersheds beginning &
in 1982. Of thesé'about 12800 were targeted to be completed.
by 1987. We have earlier analysed the impact of the COWDIP
programme in the State (Deshpande and Reddy, 1990). The ana-
lysis suggested positive impact with encouraging trenda.
During the year 1986, the Central Government initiazted the
National Wwatershed Development Programme for Rainfe& agricul-
ture (NWDPRA) approved in the 7th plan document through its'
Order No., 6-13/85-CiV dated 3rd July 1988, for the years
1986-87 to 1989-90 at a total cost of Rs, 239 crores. The
earlier'on-going programnes namely - Pilot project for water
conservation/harvesting technology for dry land farming,
popularisation of seed*cﬁm-fertilizer drill ete., were either
merged or discontinued. The State and Central Governments
were to share the expenditure.of the scheme on equal basis
(see.Appendix,g.l). In fact most of the State Governments
superimposed the NWDPRA on the ongoing prograﬁn@s, creating
in the processa three twpes of difficultiez., PFirstly, it was
not posgible to prepare a baseline plan fbf the watersheds-
undertaken for'deve10pment and in fact the State Governments
were compeiled to append a hurriedlr pfepared component plan
to the existing work. Secondly, tuc segregation of the
impact of IWDERL for monitoring and evaluation at national
gcale became a difficult task. Thirdly, under the count of

flexibility no clear guidelines were issued (in fact the
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letter of 3rd July 1986 and the subsequent correspondence has
some sort of guidelines which cannot be called specifice). This
was however, corrected ty issuing fresh guidelines in November
1690. But by then crucial three years of the programme were
already completed.
The objectives of the MNVDPRA set in the 1986 guidelines
were $
1. Taking the watershed as a baazis to conserve and
upgrade croplands and waste lands as a vital
natural resource; :

2. to develop and demonstrate location specific
técimologies for proper s0il and moiature
conservation measures and crop production
Statilisation measures reqguired under dlfferent
agro-climatic counditiona;

3. to augment the fodder, fruit and fuel resources
of the village communities by use of appro-
priate alternate land use system,' (GOI, 1986).

These objectives converge on two basic themes namely -
balance of eco-gystenr and growth. But then the guidelines
circulated in November, 1990, prepared at Division of Rainfed
Farming Syatems and Watershed Management Ministry of Agri- .
culture, Government of India (GOI, 1990), makes it very clear
that the waterghed development approach is an integrated
area development approach including the human population and
enviromment. The document gists the five-fold ot jectives as -

‘Thus, the ultimate oogectlve of this project
is te develop the natural resource base, .
gustain its productivity, improve the standard:
of living of millions of poor farmers and

landlesg labourers aad endeavour for restora-~
tion of ecological balance® (%0I, 1990, p.9).
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-The task set forth by the objectives though was not a formida-
ble oné but difficult to achieve in a short run and more
difficult to sustain in<long run without the support of the
participatory process. |
The initial design of the programme included only the
rainfed tracts of the State. In fact, the 1986 guidelines in-
dicate that only the watersheds falling wiéhin the isohytes
of 500 to 1150 mms, with less than 30 per cent of irrigated
area be chosen for developmental works under NUDPRA. The
philosophy tehind this restriction wag perhapg to direct the
concentration towards the lagging regions and avoids the addi-
tional public invesgtment going in tetter endowed regions. Thi%
would not only reduce the drag caused by the lagging regions
on overall growth performaﬁce but also help in bringing down
the regional inegualities. Further, the 1986 guidelines also
~ gave a few important considerations for selection of watershedg
viz.,
1., average size of watershed be less than 1000 ha.
2. The unit cost of development not to exceed
R3.2000/ha. and the staff cost to limit at 25
per cent of this. :
3. Ohly those watersheds te selected where more than
50 per cent of the farmers are marginal and small
holders and they ovm not less than 25 per cent of

land,

4. The major portion of watershed ghould be arable
. lands. | o

5. avoid the blocks with major-irrication projects.

6. Watersheds should be close to ﬁgricultural Universiti
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7. Priority be given to areas where farm tested
technology is developed, necessary infrlastructure

is available, already earlier schemes are exist-
ing, local farmer's show willingness and coopera-
tion, where s0il survey and soll conservation
programmes are undertaken and where cost-benefit

- ratio indicate definite increase in yield or a
significant reduction in yield fluctuvations.
(GOI, 1986,pp. 3-4).

It can be easily seen that the criteria at serial num-
ber 1, 3, 4 and. portions of 7 are operationally difficult
things. The choice of watersheds, where soil survey and soil
conservation programmes are already.existing, earlier ongoling
3cnemes are there and where cost-benefit ratio indicate defi-
nite increase in yield or a significant reduction .in yield
fluctuation, makes the task of anr evaluation of the IWDPRA
more difficult. Possibly, keeping in view these difficulties
the guidelines of 1990 modified and avoided most of the above
selection criteria (301, 1950; pp. 20-21). The new guidelines
widened the scope of the programms by not restricting it to
rainfed areas alone. This has brougat in the othe?:heavy‘
rajnfall regions under tne scope of NWDP reducing the concen-
tration of resources on the lagging regions. The phylosophy
behind this "cover all region” approach atems out of the
planning for large basin watersheds and to some extent advisa-
ble provided the projectisation includes large basin wateér-
shed planning as a major aspect, which in itself is a huge
task. |
2.3 approach and Components

The approach essentially involved dovetailing of the
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programme with the ongoing programmes of soil and water conser-
vation. Inltlallv, it waz planned ‘to include the ecologically
fragile zones (wlth the assumption that 10ﬁer precipitation
with meagre irrication would indicate the ggricultural vulne—
rability) but as the programme progressed the idea was substi-
tuted to cover all the regions. The increase in this coverage
wa3 not neéessarily acconpanied by the change in funding
pattern. Broadly, the programme intended to covef five aspecta
Firstly, the soil and water conservation forms the primary
component for evolving efficient cropping asystems. Second ia
the management of input support system for the supply of seeds,
glipes and other inputs. Training courses for field staff and
farmers  to evolve a scientific management of the watershed
forms the third agpect. This_was algo expected to be asupported
by preparation of scientific field manuals, publicity material,
avdio-visual aids fof training. A proper land survey with
scientific inputs for undertaking treatment based on land
capability classification foxrms thé fourth aspeét of plahning.
Lastly, conducting and directing adaptive trials on the farms
of marginal an? srall farmers, forms an essential part of the
technoldgy (@01, 1985). The targets were given to the States
along‘with the proposed al%ocation under the programmne
(4Appendix 2.2).,. These aspects were translated into field
components and poséibly in the process the weights for the
componénts were not taken care properly. 4ppendiz 2.1

gives the pattern of assistance for different

components of the prograume.
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The guldelines circulated in 1986 were silent on many
aspects and. at times the approach was hot very clear., Thigs
has led to a lopaided implementation in manv States. The .
neglected aspects mainly included -~ training of farmer's and
gtaff; sustainable farming swvstem approach; village/community
participation; differentiation of work plan across agro-
climatic conditions; deﬁelopment of farm tested watershed
technology; planning for the holistic eco-system; concurrent
monitbring and evaluation. These shortcoiaings were visualiased
in the process of implementation and the 1990 guidelines
carried a ﬁolistic integratedé approach in the place of the
earlier approach (GOI, 1990, pp. 10-27).

The guidelines of 1990 insisted an integrated survej to
be carried out in each of the watersheds before undertakingA
the treatments with a twin objective -

i} to collect facts and figures regarding production

systems and environment for project formulation, and

ii) to establish Bench Mark for evaluation of impact

nads by tﬁe project on selected watershed paraﬁeters.
It wa3 intended that these surveva should include (i)
Resource inventory; (ii) Hvdro-geological survey,_(iii) Vegeta-—
tive resources and vegetation survey; (iv) Production syétems -
including crop ané cropping avstem, dry lané horticulture,
livestock and grazing, village industries;(v) Human résource

availatility; (vi) Infrastructural facilities. This was
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1ntended to gencrate data so as to yleld a eystematlc watershed
plan, The major thrust_of such a plan would be to generate §
a sustainaﬁle farming system with‘the help of an integrated
development of watershed by incorporating village or community
farming system, participation, training and institutional
support. Moﬁitoring and evaluation of the programme in such

case hecome3 eazy.

2.4 Maharashtra BExperience .

In Maharashtra, the MWDPRL was taken up since July 1986
adhering to the guidelines provided by‘the Central Government.
b3 indicated earlier, the State Government had a comprehen-
sive 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 5tate Govern~
ments..." (GOI, 1986, p. 4) and ‘Preference should be given
to those areas where already soil sur&ey and soil conservation
prograuzes have been undertaken ..."; the Government of Maha-
rasntra chosexzo-watersheds out of each district which were
unde;taken for development earlier under CO%WDEP. Nineteen
dlstrlcte were chosen falling in the isohytes of 5C0 to 1125 mm
of normal amnual rainfall. Overall, 380 watersheds were
taken for development under IVDPR.. (3ec ippendix 2.3). The
choice of the watersheds falling within the district wag
assigned to District 30il Conservation Officer (D3CO) and

Principal Zgricultural Officer (Pi0) to work with a committee
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' \
at district level. Detailed plan of the treatments which will

include structures as well as cultivation practices was asked
to be worked out. The plan thus evolved was supposed to be
discussed fully with the farmers. %e however, did not come
across any such detalled plan or any evidence of farmer's
meetings in the selected regions.

administratively, the Government of Maharashtra chose
to handle the programme tlrough its well kmit organisation
implementing CO#lEP., The administrative framework is shown
in 4ppendix 2.4. It can be seen that the administrative
structure is quite elaborate and the project level (watershed
level) teams do not findé any independent place in the structure.
However, at village level, an agricultural officer and WIW
man the programme. The guidelines of 1986 also included that
The staff cost should be limited to 25 per cent of the expen~
diture on works*. This might have created a bottleneck td
organige anv expert team at watershed level. in analysis of.
the administrative structure suggests four aspects. Firstly,
the functionarics have multifold responsibilities with a number
of ongoing programmes, hence it is difficult for them to pay
entire attention to this programme alone. JSecondly, the
design of the programme, mentions about_an integrated approach
but at implementation level F.DPR4 is treated as aan "add on?’

programme, It wouwld heve been better had ali the ongoing
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developmentalrpregrammes in the watershed region were pooled
together under one umbrellz., Thirdly, the people manning the
adiinistrative set up should have a multidisciplinary back-
ground ‘but the approach of administration is under a uni-
disciplinarvy set up. Iastlwv, the participation of the relevar
departments from othcr disciplineé (e.g. hvdrology;‘meteorolog
horticultwe, economics, statisties and forestryj is minimal

at the level of watershed. Eenee,the horizontal linkages are

quité wéak,' Thege difficulties hovevcr, do not in any way
come in the way of programme implcmzntation.’ But,an adminis-
tfative set up with multidisciplinary team at watershed-level
and woven tecgether to form a State level mﬁchinery might help
in.effective implementation of the programme. The guidelines
for the. programme of 1990 include such an approach. 1t states
that *This will be accomplished by a multi-disciplinary
(ex:phasis ours) watershed-&eveIOPment team (WDT) for each
nini-micro watershed in consultation with the farmers,..?
(GOI, 1990, p. 22). 1In other words, a Karnataka model of
aduinistrative set up; implementation and monitoring would te
more éuitable (see Appendix 2.5).

The present studvy is intended to review the progress of
the m-prm during tae period 1985-87 to 1989-90. 43 indicated
earliex, this ﬁrogramme wa3- supcrimposed on the ongoing pro-
gramime of COWDEP and hence,seggragating the impact of NWDPRAL
becomes difficult. Under this programme 380 watersheds were

taken for the purpose of developuent with total area of
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294603 hectares, averaging 775 hectares per watershed. Out of
this ares, aboﬁt_97 per cent forms the arable land and only
ébout 3 per cent is non-arable. The 1owe}‘proportion of non-
arable land is more by design than a random phenomenon, since
under the 1986 guidelines it was proposed that the choice of
watersheds shoﬁld be such that it has a major portion under
arakle area.

Table 2.1 gives the overall piéture of watershed pro-
gramme (COWDEP) in Maharashtra and divisionwise proportioﬁ éf

Table 2.1 ¢ Divisionwise Completed “atersheds under COWDEP
' br Level of Completion

- e mm e e ma Em o WE S Em Er mm SW o R m mm SEm % e Em mm wmm W aw e = mm

Division Proportion of watersheds which are
100% com—-  75% com- 50% com-
pleted . pleted pleted

Thane 6.37 5.32 '10.47

Pune 6.53 16,90 28.96

Nashik 25.45 29.98 30.96

¥olhapur 9.00 12.52 16.33

aurangabad 21.09 18.64 37.29

Latur 35.49 15.13 35.63

Nagpur 41.20. 25.89 32.39

anravati 40.61 - 29.75 33.08

- am B o b e o em e e e mm met e e e mm mm mm omam mEe mm gmm MR W e s e

"Note & Lagt two rows have some problem in totals.

source ¢ Centre for Development Studieg, i Review of
katerashed Development Prograrme in Maharashtra,
Pune, 1991.
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compléted watershed under different categories by levels of
completion. The degvelopment of watershed is a continuous
process ané its dynamic nature does not allow to call any
watershed-as completed in treatment. Initially this means only
that the targeted work is -achieved but maintenance of struc-
tures, infusion of new technigues can always be included later
on. The table thus can be tzken only as indicative and not
confirmetr&. The table shows wildc variations acresgs divisions,
Nagpur and Amaravati zones are leading whé;eas, Thane, Pune
and Kolhapur regions are lagging behind. Uo specific reason
can be ascribed to these variationa. On an aggregate the
State has made commendable pfogreaa despite difficulties in
the design.and inplementation. |

43 between the components, major achievements are under
301l conservation and land management sector. It can be 3een
from the Table 2.2 that Rs. 1645.7 lakhs were spent during
the period of approximately three years, of which the share of
Governmeqt of Maharashtra 'was R3.7822.83,1akhs. This works
out to an expenditure of RBs. 4.33 lakhs per watershed and an
investment of Rs. 1.44 lakh per year/per watershed. The over-
all expenditure per hectare for the treatment of the project
area. (Rs. 1645.7 lakhs for 294603 hectares) works out to
Rs. 558.6 for the three years.l The estimated coét of develop-
ment for a watershed was taken at R3., 2500 per hectare accord-

ing to0 .1986 guidelines and erhanced to Rs. 3500 per hectare

1 In NMWDPRL the work on all 380 watersheds started almost
in the same year and the intended coverage was 294603 hectares,
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in the 1990 proposal (G0I, 1985, p. 2 and GOI;_1990, P. 35).
sxpenditure incurred during the threc years and targeted cost

of development of watershed indicate either a largely un-
accomplished work or the average mormative coat .is inflated

or a sigeable amount of investment remainig to be incurred duriﬁg
'thc next phase. |

4s among the components gnod progress seem to have been
achiéved under kevline formatioﬁ; contour cultivatiﬁn;nland
development which includes afforestation, plantatisns, level-
ling ete., and runoff ﬁanagement meazures., Contour and graded
bunding, farm ponds, reclamation of ill drained soils and
diversion drains are relatively iagging components (see Table |
2.3}, The target for farm ponds itself seems to be very small.2
The illustration of the components is not very clear at pro-
dect level and possiﬁly this causes some intermixing of achieve-
‘ments (e.g., bunding and keyline formation or diversion drains).
But this ﬁicture has wide variations acrnss districts.

e have presented in ippendix 2.6 the districtwise
cuzulative achievements under different eomponents., It cay be
geen that during the period undér review, eleven out of the
nineteen disfricts had the agrregate expenditure less than
Rs. 2 lakhs per watershed. ‘In Mol district it was only
0.426 lakh, but the achievemcnts are not unimpressive (zee

Pigures 2.1 and 2.2 for spread )f expenditure across dlstrlcts)

2 The total potentlal of farm ponds is 32 vhlch even does
n>t come as one faym pond per watershed,



Takle 2.2 ¢ Cdmponentwise Expenditurs

—-——-—----—u—-—---m-—--_------—------——I--———‘

Incurred on NUHDPR..

Components Bxpenditura incurred during Grand
. 1987-88 1988-89 1989~-90(uptn Fel.90) ggﬁal
GOI  GOM  Total GOI .. GOM  Total GOI . GOM  Total (GOM
ahare  share sharu ghare atare  share ghare)
1l 2 3 4 5 6 7 8 ] 10 11
Land and Moisture
Managencnt for Coppping
Systems Intrnduectinn @ | '
1. 811 Consorvation 169,52 169.51 339,03 134.57 134.58 259,15 94.71  94.72 189.43 398,80
2. Crop Demonatrati-ns 74.83 74,89 149,77 114,87 114.97 229.94 93.11 93.12 186.23 282,96
3, Batablishnent -
Cherges - - - 62,55 62,55 125.10 17.95 17.75 35.50 80.30
Gontinguncv Seed :
QtOCking 4?-38 4‘2 038 84’076 - - - - - - 42038
Supply of Seedlings
and grass cceds - - - - - - - - - -
Training , - - - 0.65 0.63 1.30 - - - 0.65
wlaptive trialé on
small and marginal
farmers .. - - - - - - - - - =
Improved toosls and
cquipments - - - - - - - - - -
Preparation of field ’
manualy publicity mete-
rlals audio vismal alds
17.74 17.75 35 « 49 - - - - - 17.74

for tralning ete.

Lo e w - A W SE EHE ew R W oas oam - e omm e owem

(s, in lakhs)
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Table 2.3 ¢ Componentwise Progress of NWDPRA in Maharashtra
1987-88 to February 1990

_-— En we s G an wm em e e mr mE EE W em EE gw e SN em P S Er e e we = e e W

Components Units Total poten- Per cent of
tial cunulative
- achievements

-t e omy mm e owm ms  mm e A MR e ME We mm W s e e mr mE ER e me ww we W e

Contour Bunding/Graded
Bunding and Terracing Ha, ‘ 52030 ©39.4

Runoff Management
Meagures Foa. 1798 ' 50.0

Land Development
(Plantation, affores-

tation) Ha. 7553 54,0
Reclamation of I1ll ' |

drained soils Ha. 1617 20.0
Diversion drains RMt 692851 17.9

Key line formation
and contour :
cultivation Ha. 102776 55.5

Farm Ponds | Nos. 32 37.5

— e mm mm dew MM me s e mm mr Mm me gy e e g oy EmA M mm Sme S Em mee s mm wm e e

Notes ¢ (1) Total potential indicates targets identified
' under NWDPRA

(2) Cumulative achievements are totals upto
February 1990.

source $ National Watershed Developrent Programme for Rainfe
«Sgriculture, 1990-91, Department of hLgriculture,
Government of Maharaghtra, Pune, 1990.



Fig. 2.1 t Expenditure Per Watershed on NWDPRA (198??88 to 1989-90)
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Fig. 2.2 3 Expenditure Per Hectare on N¥DPRA (1987-88 to 1989-90)
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This suggests variations in the costs per unit of treatment
ééross aistricts. As indicated éarlier,.tge per hectare invest-
ment in the NWDPRA is quite low in the State, as compared to

the suggested unit cost but the achievements are nevertheless
impressive. In order to locate the lagging districts as
against those with impressive performance, we categorised the
districts into two groups based on a 50 per cent achievement
threshold. Table 2.4 presents the picture at a glange, Run-
off management, land development, keyline formation and contour
bunding show better achievement for many districts, whereas
diversion draihs, contour bunding, graded bunding and terracing
show a bunching of the districts in low achievement group.

Among the districts Solapur, Beed, Nanded, imaravati and
Buldhana show an almost consistently good performance but Satara,
Sangli, Nashik, Dhule, Jalgann, Asurangabad, Parbhani, Osmanabad,
Latur.and Yavatmal show persistent lagging. Overall, fhe dis-
trictwise picture indicates four important issues.. Pirstly,
there are wide variations across districts in the achievement
levels, Secoﬁdly, anmong the components, a few have been quite
gudcessful and additional stress is necded to popularise‘thg
other. Thirdly, performancewise the districte indicate an
agro-climatically bunding tendency (see Figures 2.3, 2.4, 2.5
and 2.6). Lastly, the expenditure does not commensurate with
achievements, in fact, at a very low cost gizeable achievement

could be attained. In other words, the present level of
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Table 2.4 ¢ Districts Categorised According to Componentwise

Achievements

et g B mm W EE M wm s s R SN em we R N S M ER Mm  WR ke S mm WS ms em ee SR am av o

Sr. Component
No.

it Sk — A S S . S —— i —

With more than
50% achievenent
of the target

With less than
50% achievement
nf the target

- mm e mm mm e sme B R S o S sl mew  mm e W ey Ar mr e em e mm mm e Em omm A M e e

1. Contour and Graded
Bunding

A2. Runoff Management
Nalla Bunding,ctc.

3. Land Development
cum Plantation

4. Reclamation of
i1l drained soils

5. Diversion drains

6. Keyline formation

contour cultivation

39596! 7989.;9..914915’
16,18

2,14,17,18

— e At Em Em em ue W me e AR v wE WR M T mm om BN Em Em e AW mm mA S me mm o e A e

Noteg ¢

(1) Code Nos. of districts are s l-ihmednagar, 2-Sclapur,

3-Satara, 4-3angli, 5-Nashik, 6-Dhule, 7-Jalgaon,
8-liurangabad, 9-Jalna, 10-Parbhani, ll-Beed,

. 12-Nanded, 13-Osmanabad, l4-Latur, l5-amaravati,
16-Lkola, 17-Yavatmal, 18-Euldhana, 19-Wardha

(2) The underlined districts
per cent achievements in

show highest and lowest
the first and second

group respectively. The same level of per cent

achievement was obscrveld

in somé of the digtricts,

hence we find mnre than one district underlined
under individual components and groups.
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Fig. 2.4 ¢ Achievements Under Run-off Management and Nala Bunding (1987-88 to 1989-90)
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Fig. 2.5 t Achievements Under Land Development-cum-Plantation {(1987-88 to 1989-90)
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Fig. 2.6 3 Achievements Under Keyline Formation (1987-88 to 1989-90)
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apcomplishmeht could have been surged ahead with an increase in
expenditure.
2.5 Sample Regionland Setting

In order to locate differential impact across agro-
climatic zones we have chosen three situatinns falling in
three distinct agro-climatic regions. PFirst watershed belongs
to Solapur district falling in the core scarcity zone of
Maharashtra, with a long history of drnughts and famines, The
region is characterised by black soils of varying depth with
dominance »f shallaw snils. The second watershed falls in
 moderate rainfall zone with deep vertisnls, It is located in
Malegaon taluka of &konla district. These two situations offer
a good contrast as the assured rainfall region indicate asitua-
tion in between these two, .The'third watershed falls in
Aurangabad district of assured rainfall region. The watershed
area had shallow to deep black soils and very low vegetation.

Three ‘ituations chnsen are agro-climatically different
and also differ in terms of treatments. Table 2.5 presents
gone basic differences existing in the three situations. It
is quite'cleér that given the terrain, agror—climatic characte-
risties and the soils ,the package of trcatment has to be
different f-r these three locatinsns. Ninth item in Table 2.5
indicates the activities covered in their order of importance.
The différence in the locatinn specific treatment is quite
obvious., The proportion of irrigatinn varies across the

watersheds, Krishnapurwadi having the highest proportion.
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Table.2.5 ¢ Basic Characteristics of Selected Watersheds

—em s mm e M omm e s e ew EM M B MR MR ek MR e SR o gy e e mm e M W pm = e em e

Characteristics Wadegaon
WS Solapur
District
1, Agro-Climatic :
a) Annual rainfall (mm) 590 .
b) Precipitation low and
~characteristics variable
cg Water availability  Low
d) Terrain flat
e) Soils Ustrothents,
- Ustropepts
2. Total Population 2900
3. No, of cultivators 400
4, Area of Watershed 1098
5. Average Farm Size 2.68
6. % of Irrigated Area 3.17
7. # of Fallow Land ** 8.80
8. Cropping Intensity™ - 125
9, Activities covered i) Tand
(By order of Develop~-
importance) ment
horticul-
ture
ii) Nala
training
iii) Nala
bunding
iv) Graded
and
contour
bunding

Krishnapur-
wadi WS
Aurangabad
District

Lkamba W3
Akolsa
District

774
Moderate bhut

fluctuating

Moderate
Hilly

Pellusterts;-
Chromusterts

Ustropepts

2126

600
1149
1.91

18.90
12.50

131

Nala bunding
and training

Contour and
graded

- bunding

Lfforesta-
tion and
pagture ,
development

Land'deveu
lopment and
horticulture

840

High and
moderately
. Fluctuating.
Moderate
Undulating
Pellusterts,
Chromustert:

1632

468

1196

2.56
12.10
12.60

116
Contour and
and graded
bunding

Reclamation
of 111
drained
soils-
Diversion
drains

‘Néla
training

- m ER SR R R mm e e ae o E e A ER mr e G MR M mm S mm wet W ew Mm em mm R e e



Takle 2.5 (contd.)

- = S M me em R R EE G e W R W e e e Se S wr me e mm e mm e ww EA me e e ek

Characteristics Wwadegaon Krighnapur-  Ekamba %3
: %S Solapur wadi %3 Akola
Diatrict Aurangabad Digtrict
District

- s m e o m= ke mm ae em mm Er A me mm mm wm mm W WE e em e we ms e

v) Dry farm- Dry ferming Mala bund-

inr prac- practices ing gnd
tices other dry
farming
practices
10. 7 of Area Under
Crops @
Jowar 45,1 53.4 29.3
wheat - 7.6 4.6
Other cereals 44.3 20.1 6.9
Pulses 5.5 5.1 43.0 .
Groundnut 0.1 1.6 -
purarcane and ' :
cotton : - 10.8 15.6
Fruit crops 4.2 0.9 0.6
Fodder- -. - - 0.8 0.5 -

— e am mm S e o mw e ma EE ER e mE A B PR MA ey TR AR wek o me B el M W M e

FNotes t * jmmual crops are included ohly once while
computing cropping intensity.

*%* Rows 7 and 8 are based on sample data,
’Source“s District 30il Conservation Offices at Lkola,
aurangabad and 3olapur.
Conseguently, irriration intensity in this watershed is also
higher compared to the other two regions. 43 a result of
this the cropping pattern has a significant presence of
irrigated cash crops. Cotton, wheat and sugarcane find a |
place in the cropping pattern of this watershed. Surprisingly,
the Ekamba watershed also has large share of its area under

gugarcane and cotton despite having lower irrigation. Pulses
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dominate in the crop pattern of Ekamba, whereas cereals hold
Ian important place in 'the other two watersheds. In final
analysis, we can 3ay that these three interesting caées pre-
sent conapicuous similarities along with curious contrasta,
The preliminary analysis provokes to analyse the hypothesis
relating regionai peculiaritieé in the impact and implementa-
tion of watershed technolosy., (For details of the watersheds
see the Figures 2.7, 2.8 ané 2.9). ‘
2.6 Summary o

This chapter reviewed the design and impleﬁentation
process of NWDPRA in Maharashtra. The programme initiated by
the Central Government underwent a revision in late 1990. The
lacunae in the 1986_guideiines were corrected in the revised
guidelines. The process now begins with preparation of a
detailed project report for each of the selected watersheds
and the implementing authority has to prepare a stagewise
programpme for the developmental framework., The N%DfRA has now
beenlextended to the areas falling in heavy rainfall region
in contrast to the earlier philosophy of‘bfinging the lageing
regions at par with the developed ones and correcting the ‘
imbalances in the fragile eco-syste:s. Qur review suggests
that a regional differentiation is easential in the implemen-—
tation of the programme, when we are faced with pockets of
underdeveloped fragile eco-systems anongat the well devéloped

commercial agriculture,
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l [ Figure 2.9 ¢ Watershed in Assured Rainfall Region
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The performance of the programme at State level across
components and within components across districts showed wide
variations. These variations are not chance facﬁors and
neither they are cecrrelates of socio-economic parameters.
Hence, more attention necds to be given to the districts and
watersheds where the‘performance indicators showed consistently
lower achievement rate. The administrative system working on
implementation of the NWDPH.: at watershed level needs a serious
review, preferably on the experience of Karnataka programme,
The technical input at the disposal of the functionaries at
watershed level is extremely limited and needs to te enhanced.
The State Government preferred not to utilise the 25 per cent
of the grant on the staff, had thiz money teen used to butress
the skills at the lower level functionaries, the programme

would have had exemplary results.

X9(pas)- 2315 Ny
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in
sppendix 2.1 ¢t Componentwise Pattern of 4llocation /NWDPRAL

Sr. Component Pattern of a531stance

No.

1. lLand mo;sture management works for - 50% of the cost which has a ceillng of

cropping systems introduction, Rs. 2,500/~ per ha. would be borne by :
dryland horticulture, fodder produc- Government of Indla as grant-in-aid to the
tion and farm forestry. State Governments who woulé meet the balance

50% cost from their own plan resources,

2. (a) Contingency 3eed Stocking Cost to be charged by the Government of India
and State Governments 50:50

(b) Supply of seediings and grass - do -
seeds/slips

3. Training

(1) Organization of short-term train-  .Cogt to be shared by the Government of India

ing courses, seminars, field and State Governments on 50:50 basis.
tours for staff and farmers ete.,
within the State

(2) Training courses, seminars, study 1005 by the Government of India
tours etc.,, at reg 1onal/nat10nal
level

4. Conducting of adaptive trials in small  Actual cost to be shared by the Government of
and marglnal farmers' fields India and State Governments on 50:50 basis

and paid to 34U/Research Centre/Organisation
undertaking the research activity,

LS
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5. Improved tools and eculpment
(1) Purchase of survey equlpment

(2) Fabrication of adequate number of
prototypes of newly designed hand
and draught powered tools for -
testing in the field.

Actual cost to. be shared by tke Covernment of

India and State Governments on 50:50 basis and

paid to SaU/Research Centre/Crganisation under-
taking the research activity.

Actual cost to be shared by Government of India

-and State Governments on 50:50 ta3is to be paid

to Agro-industries Corporation, »iU, other
organisations, including private entrepreneurs.

6. Preparation of scientific field manuals, 10074 by Government of India to be paid to the

publicity materials, audio-visual aids
for training including video cassettes

~and monitoring staff reculrement at .
the Central level.

concerned agency.

Notes : S4iU = State agricultural Universities.

Source : Government of India, Guidelines of Hat1onal ﬂateréhed Developrent Programme,

July 1986.
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appendix Table 2.2 ¢ Statewise Annual Allocation of Funds and
Physical Targets

— s s WS mm omm owm mm s m wE wm e R me G e M mm S s e EE G w4 A mm S mm e

Sr. State fnnual Aannual Central State
No. Physical Qutlay share 3nare
targets on (Rs. in crores--)
(1000 ha.) works
. COmpO-—
nent
@
Rs.2500
1 2 3 4 5 6
1. indhra Pradesh 32 8.00 4,00 4.00
2. Gujarat 32 8.00 4,00 4.00
3. Haryana 2 0.50 0.25 0.25
4. Karnataka 36 9.00 4.50 4.50
5. Madhya Pradesh 28 7.00 3.50 3.50
&. Maharashtra 40 10.00 5.00 5.00
7. Himachal Pradesh 2 0.50 0.25 0.25
8. Rajasthan 24 .00 3.00 3.00
9, Uttar Pradesh 16 4.00 2.00 2.00
10. Tamil Kadu 8 2.00 1.00 1.00
11, Bihar 4 1.00 0.50 0.50
12, Orissa 4 1.00 0.50 0.50
13, Yest Bengal 1.6 0.40 0.20 0.20
14, Xerala - 0.8 0.20 0.10 0.10
15. Punjab 0.8 c.20 0.10 0.10
16, iLssam 0.8 0.20" 0.10 0.10
Total 332 53.0 29.0 29.0

= mm e mm e e gm e e mm  mel MR v mm s e e ww  m me am M @ SR am sw S TR AR oA A

Source ¢ Government of India, Guidelines, National Watershed
Development Programme,‘July 1986.



APPENDIX 2,31 Distric'tuise Picture of Watershed Programme of Maharashtra (NWDPRA)

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

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

L.D./P.P. Keyline for- Rec1ailationr Diversion

RIHI
Nallbunding

mation /
contour cult

of
{11-drained
area

Drains(RMT)

o T T O ek e bt A O A e o ol ol e v TR O T A R A R o AP P R P AR P A e G el e o e o ol e e e

SR. NO. District  No of Geographi- Cultivable
- Watershed cal area Area
C.8. /6.8,
1 Atwednagar 20 17052 14278 1061
2 Solapur 20 19859 168691 1118
3 Sangli 20 14975 10591 s
4 Satara 20 15160 10563 1551
5 Rashik 17 14986 11394 281
6 Jalgaon
1 Dhute 10° 8620 5313 2
8 Awraoti 20 16602 14983 4894
9 Buldhana 20 22545 16822 5003
10 Yavataal 20 20586 15501 4191
11 Akola 15 11132 10855 1261
12 hourangabad i2 9862 1583 578
13 Jalna 20 17889 16392 52
14 Beed 11 9096 8024 548
15 Nanded 6 5568 4806 663
16 Osmanabad 19 14806 14630 1291
17 Parbhani 20 18954 16639 4430
18 Latur 9 9196 8466 1620
19 Wardha 19 18756 16672 0287
Totals 298 265644 22203
NOTE

22
107
90
i
96
231

27
5
LYy
1106

102
32
88

36906
7400
61720
1400

19260
S220
8712

800

25470

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

A - O R o O i o P ol el e e ol o e

¢ C.B. & 6.8.- Contour & Graded Burdings; R.M.- Runoff Kanagement; L.D. & P.P.~ Land Developuent & Plantation.

SOURCE : Statement showing componantwise work potential in (NWDPRA) ﬁational Watershed Development Project
on Rainfed Agriculture in Maharashtra Directorate of Agriculture, Govt. of Maharashtra , Pune 1989
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CHAPTER IIT

IMPAST OF WATEZRSHED TREATMENT .
T "IN SCARCITY ZONE

3.1 Introduction

The Deccan plateau has conspicuous characteristics with
predominence of drought-prone ar:as and hard rock dominatad
acquifers. Femines and scareitizs sre the frequent calamities
facad by th= fegion. The portion of QGentrasl Maharashtra with
the 9 districts spread over more than 70 talukas form the core
of this region. Sukhzthankar Committze dslineatad twelve
districts as drought-prone districts in the Stata (GOM, 1973).
Out of these,Solabur and Ahmednagsr (excluding irrigated |
portions) are the chronic drought affected arzas.It was brought
out in -the esrlier chapter thet the watershed treatment tach-
nology has large scope in the razinfed areas. The scarcity zone
forms the corea of the problem of rainfed agriculture. Hence,
w2 attempt her=s an snzlysis of the impact of watarshed treat-

ment programme in the scarcity zone of Maharashtra.

The scercity zone of thz Stete is spread over elevan
districts of Central Maharashtra falling in the immediate rain
shadow region of the Stat2. It is bounded by the isolinss of
700 mm of annual average rainfall on both the sides and
predominant in brown to black calcarsous soils with verying
depths. There are large patchzs of degraded lands with

absolutz2ly negligible forzst covar. Historicslly, this
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region has been one of the worst drought affazcted arcas. The
Mangalwedha famine has even bzen recorded in the writings of
the Marathi saints. This zons gets included in the fragile
resource:region of the State with high intensity of ecological
degradétioh; The sample regioﬁ (Wadegaon watershad in Sangola
taluka of Sblapur district) is a typical reprasantative of the
core scarcity zone. In fact, the naighbduring villages have
bettsr eco-svstems as comparasd to this westershed area;
Theoretically, the impsct of watershed treatment in a
scarcity zone would be mostly guided by six fsctors. Firstly,
there are various levels of degradation present in the zone
and the composition of trestment.would vary according to the
stage of degradation. Secondly, the scarcity zone is located
in the hard rock region of the Deccan plateau and hence, the
groundwater availability is constrained by the hard strata.
Thirdly, the regitn is characterized by verying soil depths
'but dominatad by shellow soils limiting the weter holding
capacity., Hence, the accumuleted moisture cennot be sustained
for 2 longer psriod and this phenomenon varies according to
siopé ahd vegetation pressnt in the ragion, Fourthly, the
treatment of‘watersﬁed in 2 core scorcity zoéne has twq&old
objectives. It is nscessary not only to increase the flow
of éash but zlso to stabilize the net income, Many timeg, the
sﬁability oflbash £lows and survival from viclent fluctuations
undermine even the objective of achieving 2 high level of

incoma. Fifthly, the daforestation and degradation of
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FREN

biomess incrzaszs the gestation period for the waétaersheds fall-
ing in the scarcity zonei ngher the level of degradation of
the eco—system, longsr would ba the time taﬁen for its replen-
1shment. The flow of beneflts b2gin only et the time when the
progess.of degradation is partielly avarted. Lestly, the
viability analysis of any watershed programme h2nce, should
.consider the 1ucal level parameters in order to arrive at s
proper g=statlon perlod znd computing the flow of funds.

As 1nd1cetnd ecrller, w2 have chosen a comparison of
beneficiaries from projzct aresas with thosa of non-beneficiarié
from a non-project region. We have carefully chosen the non- |
project reglon in the v1cin1ty of tha watsrshed ares, though
certain post-selectlon factors of the agrarldn structure could
not be excluded a2t the pre-selesction stage. As noted abovsa, the
watershed‘treatment in 2 scarcity zons_ls expected to br1ng
stability in the yield levels; replinishment of tha2 soil
structure and eco-system' increased availability of fcod, fuel:
and fodder and then 1ncraase in the cash flows.,

In the present chapter, wa intend to analyse the impact
of watershed.treetment in & typicsal wetershed of scarcity zone.
Our analysis involvss not only assessing th2 pattern of diff-
erences rerealed by thz comparison but also tolindicate |
possible future changes.in the agrarian economy. The impact
| of the watershed treatment on’ the stability of incoms flow and

the level of 1nequallty 13 also anelysed
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3.2 Impact on Land Usa Pattern

The dominant components of watershed treatment technology
area soil and wateﬂ conservation. Hence, direct impatt of water-
shed develecpment activities will be on the land utiliéaiion‘
pattern both at village and farm houschold level, It is expacted
that there would be significent differencas in land use pattern,
cropping intensity, crop combinations &nd resource intensity per
unit of land betwsen the beneficiary and non-beneficiary groups.
It can be observed from Tzsbls 3.1 that average size 6f holding
of beneficiary farm=rs is higher than that of non-beneficiary_
form:rs, though this diffarence cannot be attributed:to the
NWDPRA programme, Tha péoporﬁion of.area ﬁnder irrigat;on is.
higher in the non-beneficiary group with groundﬁater,as ina jor
sourcs of irrigation. This need not'indicéte any relatibn with
watarshed technology and it is quite c¢lesr that in t#e short
run watershed treatment may not immediateljr lead to an increase
in irrigatioﬁ facilitiss, especially in scarcity zonzs.t On
the contrary, short ruﬁ-impacﬁ may sﬁggest{anrimprovamenﬁ in-
moistura availability. This point gets confirmed wh2n thea
cropping intensities of both the groups ars observad. The
differ=nces in the ¢ropping intensitiess of these two groups are
not as largs as ths difforsnces in the levels of their irrigas-

tion. In fact, when we look at the cropping intensity of

1 In our sarlier study also it was obssrvad that there was
no increase in ar=a undar irrigation in 8 low rainfall region
after tha advent of watershed. -See R.S. Deshpande &nd V.Ratna
Reddy, "Eveluation Study of the Centrally Sponsored Schema of
hssistence to Small and Marginal Farmers for Increasing
Agricultural Production™, GIPEZ, Puns41990.



Teble 3.1 : Land Utilisztion of Beneficisries and Non-Beneficiaries

R Bnneflclary Group : Non-Beneflclary Group
Farm Sizes 'Farm Sizes
Parameters (Units) R D el L C L L P DLt
I II ITI All 1 II III All
1, No.of Fermars  (Nos.) 15 15 15 45 5 5 5 15

2. Aversge Form Size (ha) 1.2  2.97 $.35 425 0.9 3.1b  4.69  2.93

3. % Arvea Irrigated (%)  23.42 20.68 9.k2 13.60 50.1 20.28 13.63 25.45
h. % of Fallow and Uncul- _ ; . : .
o tlvated Land " 1.87 4.05 7.66 6.17 - 3.19 - 1,14

5. % of Cultivable Waste :

to Totzl hrea Owned - - - 3.99 2.62 - - - -
6. Crop Intensity (%) 129 130 123 125 108 127 137 130

Note : Size Giasses'arei I - Below 2 heéteres; II - 2 to b hectares;
- III - Above 4 hectares.

8L
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Eunirrigatad lands alona than the watarshed region is in an
‘advaqtagedus position. In the watershed fegion cultivation is
‘more int?nsive 3n ralation to level of.irrigation when compared
to non-watarshed ragion. In som2 of thsz size:classas, we find
higﬁer crop intensitiss with low irrigetion levezl., The argument
bf intensiﬁe cultivetion in th» watershed“regioné draws- further
support from the proportion of fallow znd uncultivated lands.
Th~» highear proportioﬁ of fallow and uncultivated lands in the
‘wapershed region may bes dus to the locsztion specific naturz of
the technoloéy.' The raduction in prpportion of’cultivapadrlands
is ceuszd by pushing the marginal lands.undér silvi-horti-
pastpra% treatments, especially in the regions where the lends
are already degradéd,'in'favour.of intensive cultiVatibn. It is
possible that the changes might have been introduced by new
cropping systems.- Further, the reduction of cultivated area
with increased cfopping intensity.undér iow’ﬁoisturé a#ailability
suggests higher resoﬁrce intensity after the wetershed treatment
technology.

| As far a3s the varistions across size classes are con-
cerned, 2n iﬁveﬁse relationship between farm size znd level of
irrigation, under utilizetion of 1land, and;crop intensity can

be ocbserved in the case of beneficiary houssholds. The non-
beneficisry farms al;o reveal a 51mller pattern in the-case of
1rr1gation, though the relationship between farm size and crop
intensity seem to be p051t1ve. Such a reldtlonshlp drlses due
to the domlnance of spﬁclflc crops in "the cropplng pabtern

across size classes. Hence, it is also nscassary to look into



Table 3.2 : Cropping Pattnrn of BenePlc1ar1=s and Non Beneficiaries

(Per cent of Gross C“opped A”ea)

---————-_—-‘—--"i--.——-----.———.?--—.—u-—-—-.------—-——

‘Beneficiary Group Non-Benaficizry -Group

Srops T Form Sizes T Form Sizes . =~
T 1 1o a1 1 I IIT ALl
1. Bajra 53.47 - 38,09 46,90 L45.49 9.60 18.50 12.43 14,22
2. Jower 17.69 23.83 13.15 16,42  76.77 61.48 6140 62.91
3. Wheat - C.72 0.3% 0.42 7.68 7.51 - 3.29
L. Cotton . - - 0.31  0.19 - ; 6.5 3.69
5. Sunflower - - . 5.50 3.38 - L .90 - lf66
6. Chillis - - 0.38 ° 0.23 - 5.33  1.31  2.55
7. Tur 0. - 535 333 - 1,09 k.58 2,95
8. Matki 8.67 7.9 10.79  9.79 2.88 - 7.20 k.3
9. Hulgs ©10.95  8.36  9.28  9.39  3.07 - - 0.30
10. Sugarcene 1.47 3.61 0.31 1.31 - - | 1.31 Oe7h

11. Vegetables ~ - . =~ 1,15  0.70 - - - -

Others 7.38  16.95 6.50 9.35 - 1.19 5.23  3.35

08
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the différsnces in cropping pattern of the group of benéfi-
‘ciaries as against that of non-beneficisries.

" The basic differeﬁces.in crépping pattern show thét
bajre is a predominant crop in the watershed region while jowar
takes the major share of area on the non-beneficiary farms. On
the whole, the cereal crops occupy So.per cent of the aréa in
~ the non-watershed srea as ageinst 60 per cent in tﬁe'treatéd
region, The rfeduction in cerezl dominancs givas clue‘to the
increased diversificafion in the bensficisry group. Iﬁ the case
of beneficiary households, crops like métki, hulgs =nd other
fodder crops alsbrfind plac2 in the crop portfolio-of farmers
(see Table 3.2). BEven sugarcane can be seen in all the size
classes of benaficiery houssholds, where as it is grown onlﬁ
by large farmers in the case of non—beneficier&fgroup. On the
whola, crop divarsification is more in the wataershed region then
thet 5f non-watefshed region. This suggests inéreased levsl of
commercialization.in watershad regidn but it is confined only to
some size classes. Ths cropping pattern across sige-classés
indicate that small and mérginal farmers are subsistence
oriented irrespective of the technology adogted,_where as,
medium and large farmers zllot a substancisl portion of their
land to other érops; |

3.3 Productivity, Cost of Production
and_Income Inequality

The most importsnt aspect of the impact of any pro-
gramme is the change in yield ratas. ‘Ghanges in yield rates

reflact the direct snd tangible impact of the programme.
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Hance, the acceptabiliﬁy of the programme mostly dependé on its
impact on yield rates and production, However, yield improve-
ment cannot. solely be attributad to the watershed technology. A
comple# set. of variables cause the changas in levels of yield
between the groups. We ars only highlighting here the differ-
ences betwean the two groups. | .

On the fsce the differ«nces ih yield levels.in watershad
and non-watershed ar-as indicate that the pgrformsnce of allh'
the principal crops except sunflower in the latter region is
better than thosas of the formar region. Howevqr, across size
classes the differences between the groups reveal that the yield
rates on the small, marginsl andimedium farms in the ﬁatershed
ragioﬁ”are better than those of their counterparts in non-
watarshed region. This indicates that watershed technology is
bettar adopted by the small, marginal and medium farmers which
may.be due to their incressed resource intensity. On the other
hand, ;hewoverall_higher vield retes in the non-programme region
may be due to the irrigation facilities and-crop.combinatid;s.
It can also be deducad that factors like irrigation are judi-‘
clously utilizad by thé lerge fermars of the non-beneficiary
group than the beneficisry group. The explanations for this
msy be sought from the input use pattern. | |

The farm level input use pattern acrossiéi?e cl@SSeé for
both the grogbs is prasented in Table 3.4. Though the eropwise
inout deta wdﬁld have héiped us in deriving relationships

betwean input use and yield rateé, we are presenting hers only



Table 3.3 : Yield Rates Per Hectare of Principal Crops
| ' | (In Quintals)

L ER R W m @ W W @ W O AR W B o R o S W W W S O wr ma W Re Tm oW O wE ae W wm -----—--m—

Benef1c1ery Group Non Benef101ary Group-

TR T Ferm sizes . Parm Sizes .
T S T Al 1 1T I AL

1. Bajre L.53 L .2k 2.67 3.29 2.00 3.38 5.26 L.22
2. . Jowar 406 6.76 1.46 2.88 7450 L.,51 5.01 5.14
3. Wheat - 12,50 . 4,00  7.78 15.00  2.17 - 5.06
k. Sunflower - - - 0 5.5  5.58 - 222 - 2,22,
5.. Tur, 2.0 - 2,00 2.00 - 1,50 5.71 5,19,
6. Matki ' 3.38 3,51 2.72 2.97 - l.33 . - - 3.64 | 3.49
7.-._Hulga‘ SR 2.61 2.70 3.83 3.37 .‘ - - ' '., : -
8.  Sugarcane - L5.00 '2h.56 .112.50 40.00 : - - " 75.00° -75.00
{Tonnes) _ - : : ‘

Note : The other crops like uhlllies, Vegetables and fodder crops are excluded due to
ageragation problems and units of measurement. .

£8



Table 3.4 : Input Intensity Per Hectare in the Beneficizry and Non-Beneficiary Groups

M ow W W e W Gm, ey W S W o W s W B W ms S M We W M 3m WP Sm B W M mr Sm R S W o W S s W W W w

| Beneficiery Group Non-Beneficiary Group
Inputs (Units) ) " Farm Sizes Farm Slza; -----
e II  III Al I II ITT  All
1, Seeds: Q (Kgs) 21.81 172.34 28.13 64L.83 15.74 13.52 105.69 65.76
V (Rs.) - - 70.91 111.00 45.00 66.00 75.00 73.00 76.00 - 75,00
2. FM: q (QutlY - - 3.36 1.86 1.06 1.56 10.56 2.67 2.65 3.42
| V (Rs.) 178.93 49.00 61.00 21.00 470.00 208.00 164.00 208.00
3, Fertilizers: Q (Jntl) 0.338  0.32 0.39 0.37 0.58 0.1 0.13 .33
| V (Rs.) 69.52 62,00 24,00 40.00 131,00 81.00 42.00 - 6L4.00
ba Pesticides. q (M1) _ - Co- 0.03 0.02 - 1.36 0.10: 0.52
| V (Rs.) I - 2,00 1.k0 - 3.6 g.c0 6.00
5. Irrigetlon Nos. 2.3 2,00 0.31 1.07 3.26 0.98 1.36 1.70
_ V (Rs.) 72,64 39.00 28.00 37.00 226.00 42.00 34.00 55.00
6. Femily Labour (MD) ©61.50 L0.42 23.82 32,95 87.91 L41.73 39.91  45.14
7. Hired Labour: (MD) 21,76 23.49 - 21,27 21.93  28.40 - 42.55 49.20 . 45.70
Waga2s (Rs,) . 240 00 266.00 2h2 00 275.00 327.00 548.00 h93 00 h96 00

8. Bullock Lebour: Own (PD)  5.97 6.37 7.15 6.80 15.7h 3.26 L.51  5.17
Hired (PD) 15.34 8.36 7.01 8.43  6.14 12.77 3.1l 6 68
Wag2s (Rs.) 386.00 300.00 191.00 244.00 184¢00,522.00 139.00 273.00

Note :"Q = Quantity, V = Value, MD = Man Deys, PD = Pair Days.

25tz farm Jard Manure,

w8
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the aggregate data in order to have a broad 1des regarding
input use pattern and also to avoid  the compliéaﬁed presentation .
of data for each erop. In addition to this, the input-output |
‘relations sre not directly relevant hera, Tﬁe‘input'use pattérn
between!these two groups indicate that non-programme area has
higher intensity of input use whibh‘is reflected in.the per
hectere yield levels. In fact, the higher levelé of input use
-coupled with larger asrea under irrigation may be the mainlreason
for bastter performasnce of this region. It can'be.obéefved‘that
the varistions in input use across size cléssés within the
benaficisry group is higher than that of hon—beﬁeficiary:grohp.
Further, there is a large differencé_in the levél'of input use
on the large ferms of the two groups. This may be one of the
rezsons for the higher yield rates in the ndn-beQQamme aréa.
But, it is hard to explaln why & clear inverse relat1onship
observed batwsen farm size and input use was not cle?rly
reflectad in the farm size and ylold relationship. The plaus-
1ble explanations cen be locatad in the optimum allocdtion of
rasourcss betws2n thes groups ecross size of farms. It may be
racalled thst th2 benefiqiary group showed in aggragate & tjpe
of inverse ralationship,betwean fafm size and producﬁivity and
now that tha input inteﬁsity;also shows similar pattern indi%
cating a bettar allocative efficiéﬁcy in the beneﬁiciary group
and espociaily in the lower size classss., On the‘contréry,"
non-benaficisry group showed 2 .diract reldtlonshlp of size of _
holding with productivity coupled w1th inverse rclatlon

(though not consistent) w1th input 1ntensity indicatas the
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lower level of allocative efficisncy 2specially in som2 groups.
But this picture would bacomes cl2ar only after taking into
cohsiaerétion ﬁhe aggregzte parameters, |

Alldcative 2fficiency and the gconomic viability of tha
prOgramméraré mofa cleerly ceptured in the analysis of gross
and net income per hactare, The profit-loss anslysis has been
undertaken to see whather the yield advantégeswof small and
marginzl, and medium farmars are resultihg in their higher net
profits? The gross income of these farmars should be nétﬁrall&
higher unless they have large price disadvantages. Our analysis
(see Tsble 3.5) brings out clearly thst the gross returns of
small and marginél end. medium fafmers'are highér then that of
‘large farmers in ﬁhe programme zrea, wheréaé, in the noﬁ-
programme area the large ferm group is slighti& bétter due to
higher yield advéntages; The gress returns of the non-programue
area aré almost_double than those of the programme area probably
due to suﬁtle_differences in. crop systems, input structure and
level of degrédation. |

The cost-structure of the farm=zrs indicated that the éost
of éulﬁiﬁétion‘of‘the non-programme arsa is much higher than
that of ﬁhe proéramme area, However, these are more than
compehéated by the incremental gross income which iélreflected
in the farm business income., The size classwise data reveal
that thére is a gradual rise in the farm businsss income along
with farm size in benefici'ary_group.. This indic.ates t;hat, ths
higher cost of éulpivation on the smoller size gfoupé has

reversad the negative relationship bestween farm size and gross



Table 3.5 : Gross and Net Income Per Hectezre of Bensficiaries and Non-Beneficiaries

(In Rs, par héctaré)

- - - W W We W 3 we B Em - - . - me - W - wm Em o w e W o - . - W B W o  Am - oy e am ma - -

Beneficiary Group Non-Beneficiary Group
Item ) Ferm Sizes \ | Ferm Sizes N
_ I II III ALl I II  III ALl
1. Gross Income 1087 1021 800 895 1833 1123 1920 1641
2. Peid out Tost 1023 857 593  74h 1413 1070 957 1177
3. Imputed Cost 828 687 W66 610 1477 671 601 701
L, Farm Businsass Income 64 164 207 151 L20 53 963 L6k

5. Net Incoma. © =764 =523 =259 =459 . -1057 -618 362 =231

L8
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returns. In othar words,the yi=1d advantage gathasred by the
group of small farmers is dissipated by the unfavourable factor,
markat imbalences and prices. This is compounded by the croppin

pattern of the. beneficiary group which is more tunad to the

stebility of income flow than higher 1lsvel of 'income. In additio

to this, we may hypothesises that small farmers_tfy;to'maximize
théir output through intensive cultivation while'lg;ge farmers
lock for ﬁetter profits, Such ralationship is,.howavér, not
vary smooth in the case of non-benzficiary farmefsw&ué to the
disadvantageous position of tha medium siée group_b@th in terms
of gross income and farm business income.r‘ | o

Thé most'interasting aspact of tha imﬂact analysis is the
changes ih the levél of inequality. In a scarcity #one, the
vicious c¢ircle of poverty has created wide géps'bepween tha
marginal and small farmers on the one haqd aﬁd ﬁhe large fzrmers
on the other. It is usually hypothesised that in a watershed
lower reach will have highar density of iarge owners (rich
farmers) as against the upper reach. This will truncate the
benafits. in favour of large owners resulting into higher level
~of ineguality. - Sush s position does not. scem to be existing in
the sample region, The Lorsnz Curvas présented in Figures 3.1
and 3.2 show higher level of inequality in the non-project
arsa as compared to the watershed region. The Gini Concentra-
tion ratio in the watershed region is only 0.1l as against
0.27 in the noh-Project area, But,doaslthis '_.-peceséarily
signify. a changed level of inequality due to watefshedf

treatmant alona?
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So far, we have been discussing the impact of watershed
technology on farm-economy at the beneficiary level by comparing

the beneficisry #nd non-beneficiary groups. In fact, we have

been assuming that the observad differences are'the_result of the

wétershed treatment in the area, We have made an attempt here
to examine the statisticezl significznce of the differences
between beneficiary and non-beneficiary group of farmers with
the help of the "test of means" ('Z' test) between two'sémples
(Table 3.6). None of the ﬁest results reveal that the differences
observed earlier between beneficisry and non-beneficiary farmers
are statistically significent. This leads us to conclude that
the performance of programme srea fermers is not statistically
different from that of non-programme area farmers. In other
words, the watershed technology does not seem to have made any
considerable impact on the farm economy. This may be mainly due
to two reasons: One is that the watershed technology needs on
an average of at least 7 to 15 years of gestati?n period and
thereafter the cash flows get sﬁabilized. Another reasoﬁ is
tha%Athe.local ggro-climatic conditions and level of degradation
in the region may have a greater influence on the imbact of
watershed technology. The scarcity zone with very low rainfall
and limited irrigstion facilities coupled with the degraded
soils would take larger time to show any tangible benefits due
to watershed treatment.

3.4 Food, Fodder, Fuel and Quality of ILife

Apart from these direct benefits, there are other

indirect benefits like increased leve%s of consumption,
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Table 3.6 : Differsnce of Means Test for Various Indicators:
Scarcity Zone

Sr. - Ttem’ ' Mean of VA
No. e ————— Value
' Benef- Non~bene-
iciary ficiary

Group Group
1. Value of fertilizers used (Rs.) L0 64 0.66
2. Value of farm yard menure (Rs. ) 81 208 1.08
3. Family'labouf used (Mandays) | 32.95 L5.14 0.52
L. Hired labour used (Mandays) 21.93 45,70 1.49
5. Owned bullock labour used 6.80 5.17 1.5b
(pair days)
6. Hirad bullock labour used 8.43 6.68 1.61
(pair days) . ' '
7. Value of material input used(Rs.) 188 353 0.88
8. Gfoss ﬁalue of output (Rs.) 895 1641 '0.96
9.’Net'v§iue of output (Rs.) -1459 -231 0.81

- R SR A W W W R ap S Wy B B TR EE MR TR R O MEF SN G WS R W W MR Mm Wk W M SR AR W

Notes: 1) All the indicators ere expréssed ss per hectare of
sown area.

2) Value of material inputs include value of seeds, farm
yard manure, fertilizers and pasticides.

3) None of the 'Z!' values are signifiéant even at 10
per cent.
availability of fddder, etc., accruing to the farmsrs due to
wat-rshad technology. Our analysis of the consumption pattern
indicates that there ars no dramatic differsnces in per capita

consumption par y2ar batwean thess two gfoups-(see Table 3.7).

However, it can be observed from the table that there are



Table 3.7 : Jonsumption Pattern of Beneficisries end Non-Beneficieries

(In f&s. per capita per yeer)

. 1
- - - - - v - - - L - oemm Em w wy, W W= W W M e W W - - e W o e M o - o wm - .
- 0 4

Farm - Non<Baneficiery * = % of expanditure on food
Size : Beneficiary Group Group ~ items ‘ '
| E;;;_-_ﬁ;;- --ToE;E_h Food Non- Total Baneficiary Non-Benefi

: feod * food Group ciary Group

I 886 664 1550 357 642 999 57 36

IT 843 - 787 1630 949 567 1516 - 52 63

IIT - 775 sk 1323 1031 700 1731 59 60

v 826 653 1479 799 645 lhkh 56 55

Note: Per éapita consumption is arrived on the basis of adult dni;s by . converting
.children into equivalent ‘ddult units. :

€6
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certain subtle differcnces in consumption pattern across size
classes. But what interests us mofe is the higher lavel of
consumption expenditure in lower size classeés couplad with the
higher non-food expenditure. The povarty liﬁe is defined on the
basis ofﬁ%g%gmggigg,oﬁut in fact, tha non—food‘éxpenditure is a
better‘indicatdr of quélity of life (V;W. Rao and Viveksnanda,
1982). Any household budget will be plenned first to satisfy
food nesds and the remaining income ‘would be allpcatad to non-
food items., If the expasnditure on latter group exceeds that of
a normétive!minimum or comparatively higher,theﬁ one can expect
relapiyéiy batter quality of life. This is totally bofne out

by the data'presented in Table 3.7. In otﬁer wdrds,'the level
of liﬁing in the benaficiary group is marginaily betﬁer than
thgt of non-beneficiaries. |

Anotﬁgr important aspect of the impact of_watérshad
technology is the avaiiability'ofrfpdder to the cattle. It is
expected that watershed technology leads to higher in situ
moisture conservation and along with the silvi;pastdral and
horti-pastofal systems it would result in higher fodder avail-
ability.l_Fdr this purpose, we have'collécted data regarding
number of hours the cattle are grazed on open lands during
différent.séasons of the year. The date indicate that the
availability of fodder is mora in the programma areas (seeo
Table 3.8). | | |
. :Ip cén be dbserved from the taﬁle that there is ﬁo

significant difference in.the numbar of hours cattle are greozad



Tobls 3.8 : Size Clascwise Number of Hours of Cattle Grazing end Purchase of Fodder

and Fuel
Farm Numbsr of hours of cattle Purcha se of fodder/fuel per HH/
Siza grazing per day _ (in Rs,)
Beneficisriss. Non-beneficiarias Banaficiaries Non-benaflclaries

U e Ty U ey G v W e M e S s e S S s AL e e e B G N EE S e e e e T e e Sy Sy - e W S e e S S R NS S S g e e S

Summar Winter Rainy Summ—r Winger Rainy Fodder* FuelXk  Fodder* Fuel*

I 5.23  5.26  3.96  4.90 5.17 k.20 136 20 282 14

II 5.0 5.64 3.88  2.88 2.88 2.00 49 16 227 16
III 5,51  5.53 3.82 4,16 Lk.20 3.26 85 36 29 106
All | ‘ : : |

ferms  5.42 5.44  3.90 4.0l - L.18 3.16 - &3 b1 158 L5

Notes: 1) * Purchase of Fodder is given in per cattle unit per year basis.

2) %% Purchase of fueI is;given on per:wéek basis.

6
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on the open lands between the two areas, This indicates that no
particular care is tzken to avoid the degradaoion of 1lsnd by
restricting the cattle from open grezing:even 1& the watershed
region. This point needs to be taken core in order to control
soil erosion, incressing soil moisture. Besides, we'hsve also
aﬁelysed the smount spent by the sample househo;ds on Fodder and
fuelwood.. The desta indjcate that the dependenc} of beneficiary
farmers on purchased“fodder is much less when compéred to non-
beneficiery‘farmers. This can also be dus to the lower fodder
prices in programme srea along with higher supply. Whereas, in
the case of fuel, the beneficiary farmers do not seem to have any
advantage over thelr‘counterﬁarts. This may be due to the time
1ag required for the afforestepion programme to yield fuel even
through the lops and tops. .- _

Methodologlcally, it is difficult: to ascribe the _changes
in watarshed area to the treatments alone as the spill over
effects of other developmental programmss 1ntervene in the
process. Hance, the mOSt prafarrad approech would be to ask the
.-reactions of beneficiariss to the changes nooiced by them and
th=1r viaws would confirm the direct impact paramet ar's. Tﬁis
approach has the llmltatlon of not getting to the magnitude of
1mpact but it only 1nd1cat°s tha dlrectlon.. The QU°St10nS posed
" to the respondents were not of 1=od1ng type but open ended end

their open reactions were grou.ped into the groups. We_-prasent

below in Teble 3.9 thess reactions. .
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Table 3.9 : Distribution of Farmers According to the uhanges
Notlced by Them

- e W W W e W= W - wm em e e WS G mm ew Ee - e e T e e e S -— e

Farm size Parcentage of farmars reporting. improVements in
Leval znd Het Aveil- Avail- Employ-
stability ferm ability ebility of ment and
of yield income of fruits and wages
rates ' fodder  vegetables

Upto 2 ha. - 67 . 7 20 0 100

2 to 4 ha. 11 7 27 7 100

Above 4 ha. 40 13 20 0 100

All farms L7 9 22 2 100

- W e e W ms wm M W Gm M W mm e W e R ER W BTN WR W e W VA TEES ms B B e

It can be notad from the tabla that wages, employment
and yield lesvels are the basic components in which the'farmeré
have noticed changes with the advent of watershéd,teChhology..
The improvement in yiéid rates noticed by farmers indicate that
watershsd technology has led to yield improvement which we could
not capture in our esrlier comparetive analysis; It may be
restated here thet when the farmers report yield 1mprovpment ‘
they.comparz the ylelds of their own farms before the programme
with that of prevalllng,whqrecs, our comperison in the~ear;1er
part of this chapter was based on the "with and without"
approach. H2nce, the two results are not strictlyrcomparéble;

As far as the size classwise differences are concernad,
it is observed that relatlvely more numbar of small and
marginal farmers (67 per cant) have falt that their yleld
rates hava goene up whean compaped to their counterparts. It

can be deducad that watershed benafits are accruing more to
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sm=21l -and mecrginal farmers rasulting in the reductipn of
inequelitiss indicated by our esrlier enalysis. But, the
picturs does not hold good whan it comss to net farm income
_ though only 9 par cent of the ben:ficisry fermors have felt zn
Im;mproyemeht in-their nat incomes. Tha evailability of fodder
has increased but the treatment of wastzlands has notlreceived
its due priority. In other words, the fodder aveilability has
' further scops for improvemsnt. Very few farmers felt that the
avaeilzbility of fruits and vsgeteblas has improved after the
implamentation of wétershed. .On th2 other hand, ell the farmers
noticed the improvement in employment and wagess though the
level of employment is lowar in the watershed arsz as compared
to non-watershed ares. There was no raporting of any change
"in wateqﬁable;,
| As far as the awarensss of the farmers ragarding the
watershed activitiss, they appesr to have adequate leval of
und=rstanding of tha ongoing watarshed activities, though they
Iwere not posted-with.the réasons behind eoch of the componants,
Morsovar, almost all the farmars have exprass:d th2ir satis-
faction régarding the extwnsion support thesy racaived,
3.5 ﬁesﬁme
‘The impact of NWDPRA in the scarcity zona indicated
:-quite a‘few interssting issues. The scercity zone with a
highly degraded and fragile natursl rasources would take a
l@nger gesﬁation period first to rzcoup the natural losses
end the incrémental gains would begin only aftar this. In.

fact,wateréhed technology being location specific its
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gestetion period would vary with the factors like - agro-climatic
conditions, level of degradation, type of the rsactions from
sociaty and composition of the prngéﬁmé; Ths ar=a based pro=«
gramme for agricultural ssctor in abséarcity zone should be
neczssarily aimed at stability (avoidance »f the overt yield"
flﬁctuations), equity, susteinabiliﬁy; epo—balance énd_improved
cash flows (in thatJorder).

Our-comparison bestwean th2 project and non-projact area
was hamparad by the unusuzl presence of irrigestion weils in the
control region, The basic factor goverﬁing th2 choice of control
region was the similarity in-the.watershed parameters like slope, -
soil typs, vegetatiqn and water flows. In these parameters,.the
control wes most suitable area, howavar, at the time of survey
we found out that a few of tha sz2lected controi farmers have
irrigation wells. To some extant this could ﬂave causad diffi-
cultiss in compsarison. But to a large exﬁent;'it-did not really
vitiate the results. We have noted higher'level‘ofistability and
- equity ori?ﬁted results in the watershed ragion. Being a survey
at 2 point of tima end 7lso in the ebssnce of any bench merk we
ars constrzinesd to comment on the improvements 2xpectad in-the
aco~system. Th2 improvament in fodder, fusl end food availability
was notad in thé programme grsa. More intersstingly the férmars
found tha teschnology of in situ moistura conservation as yield
improving, stabilising end nat income increasing.: Quite possibly
tha scérecity zone impact'analysfs shduld,have a longer gesta-
tion pariod and é comparison with tha bench merk suray

conducted 2arlisr would yizld -better rasults,



CHAPTER IV

IMPACT OF WATERSHED TREATMENT
IN MODERATE RAINFALL ZONE

Lel Introduction

A variety of agro-climatic chanées can Be witnessed in
the State of Maharashtra from the heavy rainfall belt of western
coast to the eastern heavy rainfall region. The moderate raine
fall zone constitutes a transitory fegion bounded on oﬁe side
by the assufed rainfall region and the eastern heavy rainfall
area on the other side. In fact,our sampie region almost
bofders the assured rainfall zone. The average annual preci-
pitation in the moderate rainfall region ranges between 900 mm
to ﬁZOQ mme It does not have large variations in the rainfall,
hencé.the farmers are less risk averse.

-The region is spread over 40 talukas (including parté
of some talukas) from 8 districts of the state. The major
portion of the zone falls in Vidarbha region with large parts
of Nanded and Parbhani districts of Marathwada forming one
portion. .The soils are brown to deep black with varying
depths gnd’higher water-holding caﬁacity. The region has
'sizeable forest cover. Jowar, groundnut, cotton and wheat are
the dominanb crops with pulses and_dilseeds supporting the farm
economy. Economically fhe region is moderately developed with
slightly higher commercialisation as compgfed to scarcity zone.

The impact of watershed treatment in the moderate
rainfalluregioh.would be guided.by seven. factors. Firstly, the
region isrcharacterised'by_weil drained deep black*sbils and

hence in situ conservation of moisture would be more effective.

100
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But at times the deep vertisols may cause ‘a. problem of water
logging and kharif fallows due to higher rainfall. Hence, if
the éxceséive water is not allowed & vent through run'offlit
can cause crop losses. Pfoper waterways and drains form an
important component of the programme. Secondly, since the
soils have bstter water holding capacity, it is possible that
the farmers would take a second crop on the residual moisture
with protective irrigation by increasing Qropping-intensity.
Thirdly, the depth of the soil and the type of aéquifers'allow
a larger gfound water potential. The highést net ground water
balance can be tapped in thié and also the eastern region of
the State (GOM, 1983). This suggests that the watershed
treatment in this region should include eiplbrétion_of“groundé
water and its use for protective irrigaﬁion- It is also
possible that if the technology is not supported by regular
draft froin shallow tube wells the problem‘of kharif fallows
may beéome acute. Foﬁfthly, the region-has a lower level of-
degradation of natural resources as compared to ‘the scarcity
zone. But,the speed of degradation in this region is quite
alarming. It is expected that the watershed technology would
arreét the speed of degradation and recoup the losses.
Fifthly, the crop pattern indicates a sligﬁtly higher level of
commercialisation,'fortunately‘thisiis not characterised by
-high water reqﬁiring crops. But, it is quite possible that the .
farmers! preference may turn towards sugareane. ‘The watershed
technology and accompanied extension services are expected to

play a larger role in this direction. We do not expect -dramatic
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yield gaps due to watershed treatment. It would be more income
stabilising and efficiency improving rather than a mere income
increasinge. Sixﬁhly, the tredtments_recommended under water-
shed plan in this region should-be different than those in the
scarcity zone. Here,_waterwéys, graded bunds, farm ponds,
nalla training, gully and ravine check structures should
 dominate the.lis; of treapments along with afforestation and
dfyiand horticulture. Lastly, it comes out very cléarly that
the treaté&.area in the moderate rainfall o ne would have
lower gestation period but then the maintenance of the
structures should be'on top priority. Mbreover; we cannot .
expect dramatic changes in these regions.unless accompanied

by a high yleldlng new technology.

In the prasent chapter, we propose to bring out the
differencés-in the beneficiary and non-beneficiary groups.
_We, however, indicate that these changeleannot be fully
ascribed to the watershed téchnology-alone. Moreover, in a
moderate,rainfall zon2 with commercially orientéd crop pattern
the only expected differences would be in the efficiéncy of-
farming and cbnse;vation of the eﬁo-syétem- Being a survey at
a point of tlme and in the absence of bench mark, we are con-

strained to comment on the eco—system but our efforts are to-

brlng.these out as’ qlearly as possible.

Le2 lggact on Land'Use Pattern

As indicated earllur this -z2one has a dominance of
deep black soils with lower level of degredation.’ ‘The land

use pattern hence should 1ndlcate higher intensity of resource

T+
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“use, bettér diversification and well developed ri#k adjustment
practlces. The land utlllzatlon partlculars of benef1C1ary and
non—beneflclary farmers show thqt the dlfferences are quite
prominent (See Table Le1). The average farm size is smaller
in the progreamme area than that of non—programme-area despite
higher area under irrigation in the latter. However, the
average size of the small ﬁarmers_in the beneficiary category
is higher than that of their counter parts in the non-beneficiary
category. This indicites bétter distribution of land in the
watershed region. But, the irrigation facilities truncate the
distribution in favour of the medium farmers who have a large
share of irrigation followed by large and small farmers in
both programme and non-programme fegiogs- In fact, the smali
and marginal farmers in the non—watershed region do not'havg
any"irrigation at all. o
Watershéd‘treatment is expected to incrzase the ground-
water availability in tha.ﬁroject area but such an infereﬁCE‘
cannot be drawn from the existing levels of irrigation and
from a comparison with the non-project areca. In fact, ‘the
conservation measures would improve the draft. capacity, change
the draft-recharge ratio ang sustain the water yield in the
wells for longer time. This can be seen from the last sectioh.
Here, we restrlct the comnarlson to the existing 1rr1gat10n '
facilities. - It can be obse rved from the table that the cropplng
intensity is considerably higher in the watershed region when
compared %o non-watershed region.. These differeﬁces;are:more

prominent in the lower and medium size classes. Higher crop
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able Le1: Land Utilisation of Beneflclarles and
Non-Benef1C1ar1es :

;a;amegers- Beneficiary Group Non-Beneflclary Groun
(Units) Farm Sizes _ Farm Sizes

| I 1T III AL I II  III ALL
1« NosoOf :

farmers 15 16 14 45 » 5 5 15
2. Average

Farm Size : .

(Ha) : 1656 272 T7¢51 382 147 3.36 8456 Leobtb
3. % of Area

Irrigated 3¢y 235 12.9 14e3 - 37,5 173 20.46
b % of Fallow
- & Unculti-
vated lands
to total .
area owned 10.2 10-1 ‘1&.2 1206_' 008»‘ 701 7-9 6096
5- Crop -

Inten=~
- sity- - 133 145 125 131 111 124 123 122

Note: Size Classes are - I - Below 2 hectares;
II - 2 to 4 hectares;
IIT - Above 4 hectares

intensities in this region may be attribﬁted to the moisture
conserving'nature of the watershed‘technqlong The argument

of intensive cultivation in the watershed regions draws further
support frpm the fallow and uncultivated'laﬁdéin;the watershed
region. The higher proportion of fallow and uncultivated lands
in the watershed region may be due to the location specific
nature of the technology ﬁhich may cause a reduction in the

" cultivated léndé by pushing marginal lands out of cultivation

.eSPecially-where the lands have already degraded, in favour of
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intensive cultivation. These lénds; however, will be eased out
of cultivation and put under different uses such as horticul- |
ture, forestry and pasture develdpmént. Moreover, these landé
have a symbiotic relationship with cultivated lands, and hence
it is possible that the changes might have been introduced by -
new cropping systems. As far as the variations across size
classes are concerned, the relationship between farm size and
irrigation, and crop intensity appear to be in the shabe of
inverted 'U' indicating the favourable position of medium

size farms in both the programme and non-programme region..
Howevér, an inverse relationship can be observed between farm-
size and ﬁﬁder utilization of land in both the cases. |

) CrOpping pattern in the moderate rainfall-regién-ié
well,di%ersified'across various crops. (See Table 4.2). 'The
gargingl differénces between these‘two regions are that'joWar
is the dominant crop (23 per cent) in the watershed région3
whereas, .cotton dominates the non-watershed area. - Similarly,
pulses seem to be the dominant crop group in watershed région
with 39.61 per cent share of area compared to 32.98 per cent
in the non—programmé zone. Among pulses, blackgram takeélthe
major share followed by munz and others in-both the regioﬁSrJ
In the oilseed crops, safflower is the dominaﬁt crop with
14.58 per cent and 13 per cent of érea devoted to it respee-~
tively inhprogramme'and non~programine regionse. - Though,-the
differences in the two regions are not very prominent, a few
interesting observations cén be made here. Firstly, the crop

pattern in the project area is better diversified as compared
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to non-project area with inclusion of some of the new crops
(Soyabean, Groundnut, Mosambi, etc;). Secondly, commerciglisa-
tion alone does not seem to be the decision factor in project
area whereas, the nonJﬁrojedt region crop pattern seems to
héve been weighted by commercial .crops. Thirdly, unlike the
control region crop:specialisatioh‘acrbss the size classes seem
to be breaking ih the project region though not completely absent.
Table g Cropplng Pattern of Beneficiary and

Non—Benef1c1ary Groups
(Per cent of Gross Cropped Area)

- e Em s P am W as Em W e - Em A o MR M SR gE ER TR A el NS s e e WE SR a o wm W

Crop - Proportlon of area under the Crop in
Beneflclary Group Non-Beneficiary Group
. Farm Sizes ' Farm Sizes
I IT III All I II III A1l

i.Jowar  23.81 13450 26490 22.98 25.35 10.58 20.58 18450

- 2.Wheat : 1-53 | 70811- 1«14 . 2093 - - 40.05 1.1--11 5023
3.Rice  3.25 3.9 1.29 2,26 - 1006 1.65 134
hoGram = 2.30 174 2,08 2.03 - - 2.12  0.82 - 1.07

'5.Udid 26480 17.64 2048k 20,89 14408 12470 .21.81 18477
6+ Mung 14e7h 16455 17,05 16458 9.86 13.23 11.52 11.80

7+ Tur | - - 0,19 0.11 282 2.12 082 1+34
8.Cotton  11.49 21060 14.40 15.83 36,62 37.0h 22.22 27435
9. Saf- - | o
" flower  14e55 13472 14+97 14e58 11427 11«11 13.99 13.00
10.Ground= . ‘ ;
nut 1.53 - 114 0.90 - - - -
11.So§abégn' - 0,44 - 0.11' . - -
12.Mosambi = 3.05 = 079 = = 164 107
| 13.Sugaf-' . | —

cane § - .- - - - - 0,82 0.54
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Le3 Productivity, Cost of Production,
_ Income and Inequality

Moderate rainfall region has better level of climatic -
stability and lower degradation. This in turn facilitates quick
adoption of new technology and the gestation period is also lowers
‘The well ‘drained soils also allow better in situ conservation of
water. Apart from this, the levels of yield in the pre-invest-
ment period are also not very low, Wthh means that the immediate
dlfferences would not be dramatic unless accompanled by a package
’iof h;gh yielding technology. But, it is expected that the water-
shed:ﬁechnoldgy would bring in higher résource efficiency and |
bettef intensity. | | | '

~ As can be seen from the Table 4; 3 there are no substantial

yield dlfferepces between the progect and nop-prOJect reglon, .
excePt in the case of wheat, cotton and paddye. - In the case of
wheat; pulses, cotton and éilseeds the watershed arca has a
distinct edge over the control fégion even thoﬁgh the nonpprdject
region has higher level of irrigation. In fact, if the yield
rates are stapdardlsed by an approprlate welght of irrigation-the
better performance of the watershed area can be hlghllghted. The
size classwise comparison reveals that medium size farms have
better performance as compared to their counterparts. In other
words, this may be one of the reasons for the changing levels
of inequality in the sample zone.

Besides, the explanation for this and the sizeclasswise
differences in yield rates, can be sought from the input use
pattern of these farmers. The input use pattern of beneficiary

and non-beneficiary farmers are presented in Table 4.k. The data
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Table 4.3: Yield Rates Per Hectare of Principal Crops
' (In Quintals)

‘el e wm AR Mk v Em SN ds s ay R A AR ST ER A e SR ae MR W G an B am S e S Ee B

Crop Beneficiary Group Non-Beneficiary Group
""""" Farm Sizes Farm Sizes
_____ oAy o m o
1. Jowar - 13.10 15.97 9.42 10.98 7.61 22,50 9.60 11.5
2. Wheat 20.0 30.56 30.83 29.11 - -16.84 1750 17+1
3« Paddy 3.82 11.05 ° 7.35 8.27 - 15.00 15.00. 15.0
L. Gram - Le67 -11.25 2+27 8440 - 6425 10,00 81,
5. Udid Tt 34637 5456 5.04  4e89 3400 6u46  3ekh 3.9
6. Mung 3639 5439  LeO6  he31 3493 6480 3.04 Lot
7. Cotton 10s0 - 6480 '7.63 759 6483 10.71 3.40 6.5
8. Safflower 2499  6.17 3486  4e53 3475, Le17  LheOL  4eO
9« Groundnut 3.12 . - b4e17 3.91. - = - -
Note: Yieid rates_ofbéroﬁé ﬁiéh.hino; ;rea share are not given

" here. As also’the crops where problems .of units of
measurement were there are avoided.



Tzble 4.4: Input IntensityPer Hectare in the Beneficiary

and Non-Beneficiary Groups

----- - we o e -

s Beneficiary Group . Non-Beneflclary Group
Inputs | e o e o e e
Rarm Sizes Farm Slzes
I IT IIT Al I 11 III‘ All

- WS e em SR TR o dE e e Im W R R M g ww e B Bn AN o W wWR W

f.Seeds:

Q (kgs) - 13.55  23.23 28425 24.79 . 593
V (Bse) 147.00 213.00 100.00 137.00 163.00

2+FYNi:

Q (Qtls) 5.5 4e20  3.59 4Ok 423
V (Bs. ) 182.00 200.00 132+00 157+00 177.00

3.Ferti;'
lizer:

Q (QE1S)  1.51 1437 1.2 1431 . 0.92
V (RBse)  348.00 331.00 301.00 316.00 203.00

LePesti- =
cides:

Q@ (ML) 0.45 0.93 Oubh 056 0453
V (RB%)  158.00 106.00 94.00 10700 10100

5.Irriga-
tion:

Nose 2416 1415 0e63 0.67 - -
V {Rs.) 50.72 34.00  17.00 26.00 -

Labour:

7«Hired
Labour:

(MD) . 45471 41.85 -27.35 33.80 2296
Wages (B) 240.00 268.00 179.00 176.00 236,00

8.Bullock Labour: R S
Own(PD) 1424 21410 1954 19416 -

Hired (PD) 11.91 12.76 133 5.8L 25.63

(MD) 72436 83.61 50416 62407 116048

6.16 11.45 9.58

219.00 155.00 172.00

5:98 545 5447

260400 236400 236400

2.12 1.31 '1;47

522.00 271.00 328.00

0.82  0.47  0.57

147.00 82.00 100.00

0.58 . 0429  0.34

79.00 46+00 50400
50442 .31.00 L3.90
22.70 29.00 26.68

154,00 249.00 224.00

14.18 19.18 16.09

2.22 1.07 3.70

Wages (R} 326.00 283.00 31.00 140.00 668.00 56.00 27.00 95.00

-&—-——-——--——_——-——-—-—-—————-——-—

Note: (1) @ = Quantity, V = Value, MD = Mandays,

FIM = Farm Yard Manure, ML = Milli Litre

PD = Pair Days
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indicéte that ‘the non-beneficiary farmers,seeﬁ to spend
ﬁSubstaﬁtiallythigher amount s of-money“on‘seeds and farm yeard
Tmanure. ‘In the case of modern inputs both the groups séem %0
be at the same level of technology. The watershed area
“appears to be more labour intensive as compared to the non-
watershed region. Thus, the labour intensity and_adeqﬁate
quantum of capital are the strong points of the beneficiary..
group ‘as against the lower labour dintensity of the other.

The  higher level of seed utilization may be attributed
to the predominence of cotton in non-programme area. Thus,
the 1nput use pattern of these two groups is in line with
. thelr y;eld dlfferences. Even the size claSSW1se differences
in input use are reflected in the yleld rates. Therefore a
dlrect relatlonshlp between input:.use and output performance
* can be establlshed.~

At this Jjuncture) it“is-pertinent.to examine whether
the dominance of medium size farms in yield levels (consequent:
to higher usage of 1nputs) 1s carried further in terms of net
__returns per unlt of cultlvated land-r The allocatlon of 1nputs
and productlon efficiency together 1ead to better returns in
final analysis. It is always possible that either the alloca-‘-
' tion decisions or productfoh Apnefficiency ean fritter away.
~the intended benefits of any technology. The gross returns
_are expected to reﬁlect the yield 1evels unless there are‘
',prlce veriations between the two grouPs and crops due to
market 1mperfect1ons. Our analy51s (Table 4.5) 1ndlcates

" that non-benéficiary farms have higher gross income per hectare
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thdhgh_the difference is marginal (i.e. R102). This difference,
however, is not in accordance to the level of commercialisation
indicated in the crop pattern. In fact, the dominance of cotton
area could:not lead to large differences in gross value of
production.
Table'g.ﬁ: Gross and Net Income Per Hectare of

Beneficiaries and Non-Bereficiaries

(In Bse per hect.)

N ek S S T ek S v B S i - A TP Wl g, ) S A S T G S — N G R S —

"1« Gross ' ‘
Income 2759 M131 2753 3078 3139 5718 2205 3180

2. Paid out

Cost 1452 1435 854 1059 1548 1437 1066 1205
3. Imputed . - ,

Cost 770 1003 784, 783 1197 700 291 782
Le Farm

Business .

Income = 1307 2696 1899 2019 1591 4281 1139 1975
5. Net

. Income 537 1693 1115 1236 394 3581 848 1193
But when we compare the net income across groups it

can be seen that the farmers from watershed area with the cost
lefficiency score over their counterparts at least marginallye.
It can be observed that in the non-beneficiary group small and
medium farmers earn higher farm business income per unit of
land as compared to the benefiéiary groups But the large
farmers from the, watershed area have a substantial advantage

than their counterparts from the project region. Overall, we
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have noted that_phqugh the gross income is higher in the non--
Senéfiéiary group the, cost efficiency and family-labour inten-
sity in watershed area finally leaves marginal advantages to
these farmers. %n other words, better allocative efficiency
can be seen in the watershed region.

The preceding analysis and observations have to be
validated statistically because they are based on abéolute'
differences between the groups. It is quite possible that the
“intra-group variations may be larger than the inter-group
variations, making”thé'earl@ér results unstables. Therefore,
'Qé‘ﬁade an attempt here to éxamine the statistical significance
of the differences between beneficiary and non-beneficiary
farmers by testing the differences between means for certaln
parameters. The results of the analy51s ruveal that except in
the case of crop intensity and hired lsbour use, none of the
differences observed earlier between beneficiary and non-
beneficiary farmers are statistically significant. This
indiéatés that the performance of programme area farmers is
not dramaticaily different than that of the control regioh.
The only significait difference batween thase two groups is
that the Watershed technology has led to hlgher cropplng inten=-
51ty "and it also leads to higher employment generation. -
Therefore, w? can deduce that the watershed technology has a
totally different impact in a moderate rainfall region
characterised with deep vertisols. The technology enhances
the cropping intensity and allocation efficiency ‘along with |
creation of larger employment opportunities. Howsver, these

I
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changes also have far reaching effects on the pattern of
distribution of income génerated from agricultural sector.
These changes in the distribution should bé directly related
to the resource structure in the respective groups.

We have attempted an analysis of the impact of water-
shed technology on income distribution in the watesrshed and
non=-project region. Lorenz rétios (Gini concentration coeffs)
are estimeted for watershed and non-watershed regions (see
figs 41 and L4.2). The watershed region seem to have higher
Gini ratio (0.28) compared t o the non-watarshed region (0.23)
indicating slightly higher inequalities in the former region
in terms of net incomes per hectare. This is possible either
due to the intended benefits of watershed %achnology being
unequally distributed or the prevailing structural differences

between the regions.

Lel . Food, Fuel, Fodder and GQuality of Life

Though our preceding analysis does not provide any

evidence of higher incomes to beneficiary farmers, they are
expected to gain in terms of indirect bensfits through avail-
ability of non-market goods. The other benefits include
better iiving standard, availability of food, fodder and fuel
for the households. Incrzase in employment opportunities was
obsarved earlier, this also results in changed consumption
pattern. It may be recalled here that the group of non-
beneficiaries has a higher level of commzrcialisation as
compared to the beneficiary group which also leads to dif-

ferences in pattern of consumption.
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Table Le6: Difference of Means Test for Various Indicators:
Moderate Rainfall Zone

-_eam MBS WA ER  AF G AR o R gy TR WE e WS bm o S o am e wm ep mE am mm mm mm s R e

Sr. Item Mean of
No. - e A e e 17t Value
Bene- Non- :
ficiary Bene-
Group ficiary
Group

1. Value of Fertilizers

Used (Rs ) 316 328 . 0.68

2. Value of Farmyard :
- Manure Used (Rs) 157 236 1.33

3. Family Labour

Used (Mandays) 62.07 43.90 Q.24
4+ Hired Labour Used- sk

(Mandays) 33.80 26.68  1.76
5. Owned Bullock Labour

Used (Pairdays) 19.16 16.09 139
6. Hired Bullock Lzbour

Used (Pairdays) 54 8L 3.70 0.51
7+ Gross Velue of

Output (&se) 3078 3180 Oels2
8. Crop Intensity (%) 131 122 243"

— Em ER R Ew R E am Er R BF em ee wE dm M mm g me s o e R ER o AR W Ep Y A e

Notes: 1) All the indicators are expressed as per
hectare of sown area

&,

2) Value of material inputs include value of seeds,
farm' yard menure, fertilizers and pesticides.

3) 'Z' valuss indicated'with % and *%x are
significant at 1 and 10 per cent respectively.

It can be obs:rv:d from Table L.7 that per capita
per year consumption of the two groups is more or less the

same. The differencss are marginal 2ven between size classes
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Table Le7: Gonsumptlon Pattern of Beneficiaries
and Non-Beneficiaries

(Rs« Per Capita Per Yr.)

e e mm Em W Em Em Em me ER WE ER Em WM R BE O W W W EE A W EN MP mr  Mm S mm el e W

Farm Beneficiary Non-Beneficiary % of Exp.on Food
Size e e — e mm————— e ———————— i e = st e e
¥ood HNon~ Totel Food Non- Total Bene- Non-
Food Food - ficiary Bene-
ficiary
I 081 . 624 1605 998 608 1606 61 62
IT 1107 629 1736 1130 723 1853 6l 61
III 1011 843 1854 1086 710 1796 55 60
All 1032 709 1741 1076 684 1760 59 61

- O e mm B S e e T pe AR R mm ER, G ey e AR EE MR MR P mw A R e e T A o

Note: Family size is taken in terms of adult units
by convarting children into equivalent adult units.

across groups. The total consumption of beneficiary farmers
goes up;along with farm size whereas, the same is not true in
terms of food consumption. This may be due to the income
elasticity of focd being less than one. On one side this is
reflected in the proportion of expenditure on food which shows
that large farmers are spending about 55 per cent of their
expenditure on food as against 61 and 64 per cent respectively
for small, marginal and medium farmers. JSimilar is the case
with non-beneficiary groupe. On the'other side, we may note
slizhtly more expenditure on the non-focd items by the group
of beneficieries. BExpenditure on non-food items can be taken
as an indicator of better living standards because the food

expenditure has a threshold level. Among the classes, it is
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. o \ -
obvious that the group of large farmers sPeﬁd“méfé on non—foéd
cqnspmptiop; Iﬁ is oniy the group of medium farmers which lags
iQ”?h?,P9335i°iafY gfoﬁp when comﬁared'with ngh-beneficiaries.
On the whole, the conshmpﬁioﬂ‘diffefénces between groups are not
coﬂsPicuous and possibly marked due to the level of commer-
cialisztion in non-project area.

Consumption at the level of housszholds anzalysed above
excludss fodder and fuel. One of the important aspect of
watarshed technology is the availability of fuel and foddar to -
the cattle. It is expected that watershed technology leads to -
higher in situ moisture cdnservation resulting in higher
fodder availubility. For this purpos2, we have obtained data. ..
regarding number of hours of grazing in open lands across
s2asons of thes year. The data indicate that more number of
hours cattle ars grazed in the non-programme area. This
reflects in a way, the availdﬁility fodder in both the ragions
and also shows sufficient availability of fodder in open lands
in tha wgtershed:regiqn.')Data on puréhase of fodder points at
higher overall fodder avaiiability in the watershea region,
though the difference batwe:an baneficiary and non-bensficiary
groups ié noﬁ so high. On the contrary, the availability of
fuelggpflected through purchase of fuel wood, appear to be
much less in ﬁhe watershed region. It can be observed that
the. money spent on fuel per wezk byjeach household is about
60 per cent higher in watershed region indicating the'higher'
dependency on purchased fualwoods Thié may be due to the
time lag required‘fbr the afforestaﬁion Programme to yield

bensfits.
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As indicated earlier, the real difference due to any
technology can only be assessed from the responses of the
farmers. This essentlally incorporates an 1nnate process of
decomposition of impuct from the point of vlew of beneficiaries.
It is ceftainly difficult otherwise to alienate the exact |
benefits of ths watershed technology when other Half a dozen
programmes are operating in the region. We have got the
respong2s of the beneficiaries to certain broad indicators.

It can be observed from the Table 4.8 thaﬁ a eonsidefable
number of farmers have noticed changes in employﬁent' wages,
yield rates and its stability. There are Wlde verlatlops
across size classes in the observstions noted by the farmers.
Contrary to the observations in earlier anaiysis, only 38 per
cent of the medium size farmérs have felt tha% their yield
rates have improved as against 79 per cent ’in‘ case of large
farmefs and 60 per cent in casezgeall and marginel farmers.
This is despite the fact that medium size class farmers have
recorded high yield rates. However, when it comes to net
income more of medium size fermers have felt that their net
incomes have gone up which is in line with our earlier analysis.
Quite a few-of the farmers recorded increase in water table
but their proportion was small- As far asngig a?eilability'of
fodder, fruits and vegstables are concernedlbf the benef101hry
farmers have noticed any 1mprovement- This is cgntrary to our
findings in scarcity zone. On the other handf'éé per cent

of the farmers felt that there is:an 1mnrovement'in employment

and wages. As far as the awarensss of the farmers rega@ding



‘Table 4.8: Size Classwise Number of Hours of Cattle Grazing
. and Purchase of Fodder and Fuel

-—-——--——---_—“---———-—u-—--u-u--u---—----—-n--—--—-

. Number of Hours of Cattle Gra21ng Per Day Purchase of Fodder/Fuel Per HH(Rs.)
BTl  em e cm e e ———————————— - ——————————— = e o e i e o O e e o e
Size Beneficiaries Non-Beneficiaries Benaficiaries Non-Beneflclarles
Summer Winter Rainy Summer Winter Rainy Fodder* Fuel™* '5555;§5"§E;1§;'
I 3.86 Leb3 3.26 3. 84 3.84 3.48 107 34 100 19
II 3.97 Le2l 3.63 L«39 5.14 L 89 104 27 390 21
III 2,69 3,03 2.7k -2.87 2.99 271 300 35 40 18

Notes: 1) * Purchase of Fodder is given per cattle unit per y2ar basis

2) *% Purchase of Fuel is given on per week basis

ozl
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the watershed activities most of the beneficiaries have
expressed their understandlng of the ongoing act1v1t1es. More
than 90 per cent of the watershed fernﬁrs have expressed their
satlsfactlon ;egardlng the extension support phey received.

Table 4.9: Distribution of Farmers According to the-
_ Changes Noticed by Them

- b e TE em S S s ar Em R ER R En T A AR Er PR BN ap W AR %N gm M M an ey em  am

Farm Porcantage of farmers »eporting improvements in
Level and Net Employment and
Stability Farm Income Wages

of Yield Rates

- E dm me EE E WE me AN ER ER W e we ER SR SR oy me Em e B mm M ey em me S am e

I 60 20 80
II 38 31 50
II1 79 7 o7
A1l 58 20 | 67

- oam e o o a a ™ m G e S EE M MY ES RS e W S mA SR G ew e oam e e e e me

Note: The farm houscholds did not report any aramatic'chehge
in fodder, fuel and fruits availability -

heb5 Resume

'Mbderate rainfall zone presents a challenge to the .
watershed technology'in.tﬁo farms. Firsﬁly, the»degradation'
ie at a lower‘ievelrbue the speed of degradation is so alarming
that it would not take another quarter of a century to bring;
this region at par with scarcity zon® in this respect.
Secondly, present economic standards and farm management is
slightly commercial and hence it does not allow the yield gap
due to watershed techrology to look very attractive. Hence, it

is quite possible that there would be lower response from the
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participanté.which'in itself would forﬁ a austere hurdle. A4ll1
this syggésts'a more careful planniﬁg of the recommeénded treat-
ment in this zone, so as to avert the speed of degradation,
increase the farm efficiency and improve the living standardse.
Groundwater availability adds another dimension to the treat-
ment planning and in fact, in the absence of this draft the
in situ conservation may leadrtO'bringiﬁg up, the water table;ﬂ_
As indicated in the initial pages of this chapter, the
watershed treatment in this zone did not show dramatiG'feéults
especially in the yield rates, incomelievels;‘levels of.
inequality and ecological changes. But then, the base level
(non-project area) itself was better in these aspects and as
stated above the level of degradation is not so bad to affect
these pérameters. On the contrary, we found better diversi-
fication, higher intensity of cropping, non-commercialised
cropping pattern, increased resource intensity on cultivated
lands by releasing the marginal lands out of cultifation and
better quality of life with increased biomass availability in
the watershed regione. On the whole, the treatment is yield
stabilising and hence tﬁe effects of it would‘be more clearly

seen in the event of climatic stress like drought or scarcity.



CHAPTER ¥

IMPACT OF WATERSHED TREATMENT
IN ASSURED RAINFALL ZONE

51 Introduction -

~ Assured rainfall zone falls in between the moderate
rainfall zone and scarcity zone. In fact, the nomenclature
of the region suggests relatively higher precipitation and-
lower variation in this region compared to moderate rainfall
zone but it is not sas The average annual precipitation in
the assured rinfall region ranges betwean 700 to 900 mm. A
portion of the region.also falls under the drought-prone areas
classified by the Fact Finding Committes 1973 {GOM, 1973). :
Hence, we find varying agro-ecological situations in the region.

Assured'rainfall region covers 55 talukas spread ovef5
10 districts of Marathwada, Vidérbha, North Maharashtra and-
Solapur. With the elevation of 600 meters the region has
yery little forest cover mostly constitutinglshrubS’and?bqsheé.
The soils are black calcarious with varying depths formed
from basalt and well supplied with potash and phosphate but
low in orgasnic carbon (Bangar et al, 1983)- The natural
resources and eco-system have various levels of degradations
The cr0pping system has a»mixgd combinatiqn:of high value
commerciﬁl érops éxisting along with low density cereals
and pulsés. : |
The;impapt of watershed treatment in this region

would be guided by four- factors. First facétor is common
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to the scarcity zone, viz., the treatment has two fold objectives .
to stabilise the flow of returns and to enhance the net income.
Secondly, the assured rainfall zone:is characterised by medium
to deep black soils and hence the water holding capacity is
higher than the scarcity zone. This increases the possibility
of investingMOn'water harvesting structures. ' Thirdly, this

zone also has a higher level of degradation of the eco-systeme.
Hence, the initial work of watershed planning and it's influence
has to be quantified in terms of recoupihg the eco-system.
Lastly, the region has better groundwater potential and to a
‘large extent the potential is being utilised in different

areas of thé zone. .This has resulted in small ‘patches with.
higher density of wells. 'The availability of water has turned
“the cropping pattern in favour of commercial crops. In any
watershed treatmeént, the hierarchy of impact would be stoppage
of the proéess of degradation of eco-system and its restoration -
increased bio-mass - higher moisture' conseérvation - stabilisa-
tion of crop yields - incréased'livestock activity -~ changes in
cropping system - improvement in yields - availability of
irrigation - shift of cropping pattern in favour of commercial
crops. The availability of ifrigation prior to the treatment
bréaks this hierarchy and introduces the last lap first. It

at this may mask the other expected ¢hanges

is quite possible
due to the treatment
In the presen§ chapter, we intend to loock into the
interesting case of asbured rainfall regibﬁ with the'pfesence
of irrigation. Here, also we keep the order of impact analysis

exactly the same as follpwed for the earlier two chapters.
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52 __Q_pt on Land Use Pattern
The land utlllsatlon pattern is typlcally characterlsed

by presence of well 1rr1gat10p in the project area. The average
farm;elze both in project and non-project area is low end more
so in the latter. This has caused us a difficulty in ‘choosing
the control group in the category of above 4 hectares. The
demarcated control area did not have even a single household
with holding size above 4 hectares. Presence of well irriga~
.;ioh masked quite a few effects of the watershed treatment but
" at the same time'highlighged some rew aspects. The proportion
of fallows .and cultivable wastes is higher in the project area
as compared to the non-project region- This can either ha;ﬁéhf
as a backiash effect of irrigation or due to increased resource
intensity in the post treatment of the waterehed, But this,ie“'
not supported by the cropping inteneity.' It is surprising that .
with more than 30 per cent of irrigation in the sample area, o
the.intensity of cropping is only 116 per cent and comparee'-
axactly with the non—bepef1c1ar1es. Possibly, the siﬁgle ”
counting of annual crops like sugarcane, vegetables and aapota
in the cropping 1npen51ty might have 1e§ to thlS problem, The
influence of irrigation cen be seen on the crop pattern and
its- dlver51f1cat10n. |

. It can further be- seen that the differances in the land
use pattern exist across the size classes. There is a direct_
relationship between pronortlon of area 1rr1gated and 31ze

class of holdlng. More. 1nterest1ng is the fact that both the

group of farmers use the irrigstion facilities in different
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manner or in other words the decision making process differs’
not only_across_sigé of farm but also between the watershed
and non-watershed area. This can be clearly seen in the ana-

lysis of cropping pattern.

Tzble 5.1: Land Utilisation of Beneficiaries and

. Non-Beneficiaries

Para- - Beneficiary Group ' Non-Beneflclary Group

meters e e e e . - e o ot i

(Units) Farm Sizes o Farm Sizes

| I II  III . Al I II A1l

1eNo. of

Farmers 15 15 15 45 12 3 15-
2a .avei'agé R ) A

Farm B -

Size 1Ha) 111 "3.04 7.18  3.78 1.50 3.01 1.80
3.% Area o C . L o

Irrigated 70.38 32.65 25.64 31.89 25.06 13.30 21.12
Le% Fallow N

and Un-

cultivated | . , '

land ~ 1325 8485 13.99 12.54 11.69 - 6.87 10.08..
5.0rop : . ; _

Inten- =

sity* 159 107 113 116 116 119 - 117

- mE PR SR W e me mr e R M em s N me SR W SR Er  Ee E ms e o Ee M e ak me W Ee a4

Notes: 1. We could not get any non-beneficiary bﬂlonglng to
size class I1I. Hence, the coluun is deleted.

2. * Amnual crops are counted only once while arriving
_at cropping intensity.

3. Size classes are : I - Below 2 hectares;
IT - 2 to 4 hectares; III - ‘Abébve 4 hectares.
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- Table 5.2: Cropping Pattern of Beneficiafies and
Non-beneficiaries

- em ey Em e mm M o g e wa ma R o am M R Am gy R am em am e s En Gk e SN e W am  wm

- m s A am e En mm B A am 4 mm e e mm we ms mm mm =S e e R e e aE mk S S S am e

5. Cotton
6. Safflower
7. Groundnut
8. Sugarcane
9. Vegetables
10+ Others

- pm oam e e em e e e e e em e e pm M e Wm mw em wm ew Sm ER ER am & ms M e o e e

(Per cent of Gross Cropped Area)

Ay D oy o Nl ey Tl i VT i —— — g o ——

—— T A o G S S i W Skt ey i Y P ——

Sy T ey T A S = =

34413
- 4041
7.58

l|.o 88

10.83
1.08

48 .00
20.00
8.00
14.00
6.00
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The discrepancies in the relationship between levels of
irrigation and crop intensity between watershed and non-watershed
regions may be attributed to the differehtial cropping patterns
fo;lowed in the two regions (See Table 5.2). The data on the
cropping pattern of the two regions indicate that the cropping
pattern is more diversified and highly commercialised in the
watershed region than that of non-watershed region. For example,
cereal crops cover as much as 80 per cent of the area in non-
watershed region, and most of the remaining area is devoted to
cotton and tur. Whereas, about 60 per cent in watershed region
is allocated to cereal crops and remaining area to the commer-
cial crops like sugarcane, cotton, grouhdnﬁt and sunfflower.

Th? presence .of sugarcane, though only 3 per cent of the area,
brings out that better irrigation facilities are available in.
the yatershed region and ‘also explain the low cropping inten- -
si#igs in the region. As far as size clacswise variations in .
cropping pattern are concerned it can be observed that the crop
pattern of the small end marginal farmers is more diversified
probably to reduce the riskzgrosé “crop failure by
spreading it. Accordingly, there are veriations in the alloca-

tion of area to each crop across size classes.

53 Productivity, Cost of Production:and Income biStfibution_
In an assured fainfall region characterised with a%ailé.'
ability of groundwater.the presence of commercial crops can not
be ruled éut. Iﬁ an aéfarian_egonomy cominated by commercial
crops, it is well expebﬁed that the low density cerzals and

pulses would receive relative nsglect in terms of resourcess
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The pfesence of sugarcane in the cropping pattern also reflects
t;ndency towards reducing the role of family labour and hence
poséibly lower role of perspnal supervision. We may put this
watershed at a higher level of development as compared to the
earlier two regions and hence would reflect the influence of

the intervesntion through minor irrigatione

Table 5.3: Yield Rates Per Hectare of Principal'Crbpé
' - (In Quintals)

- we AR e me A am W A um M R ke B ME EE ms me ey PE ae oy am e e B o s e O mw  ww

Crop ; Beneficiary Group Non-Beneficiary Group

TR Tim an TiTE mn
1. Bajra 6.29 10.29 4.84k 5.92- 13.81  8.33 11.44
2. Jowar 7.11 423  6.12  5.78 12.60 22.00 14«59
3+ Wheat 19476 14.58 20427 17.57 17+14 22450 - 19.10
4o Tur 6.18  3.63  Lek7 427  6.67  Le29 5.21
5. Cotton.  13.72 10.27: 861 9477 12.50 10,00 11492
6. Sugarcane 109.84 -  63:10 7428 - . - -

-— B mm W EE o e me e mm mR o o R Ee ma s EE omm ew M e we SR gy SR e, M W am oaw

Note: The crops like Safflower, Groundnut and vegetables where
the shares are negligible, are not included.
Comparison of yield per hectare between the'ﬁroject

and non-project area indicates higher yields for most of the

- crops compared to other regions but higher in non-project zone.
This is possible due to four reasons. Firstiy, fhe most
improbable reason may be that the n;n-project‘areas have
extremely good resource strﬁcture and:the watershed activities

have depressed thé farming efficiency in the project area.
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Secondly, the presence of irrigation may be causing strain on
the moisture conserved in the subsoils inflicting a stress
situation on the other crops. Thirdly, the bresence of sugar-
cane in the cropping pattern may be attracting larger share
-.of resources starving the other crops of these ﬁital inputs
and the overall rescurce intensity might be lower ccupled with
1ow,éfficiency in the production process. In order to check
on these points end other related issues we look furtherrwith
thefdatalon input use, production, incomes and it's inequality.
The farm level input use pattern across size classes
fopfbothzthe groups is‘presenteg in Table 53h; Théugh the
cropwise input data would help us deriving difect relétionﬁ
ships betﬁéén inplt us¢ and yield rates, here we are presenting
only the aggregate data in order to have a gfbad idea regé;ding
inpit use!pépteqq,and also to avoid the complexiﬁy of | -
presenting data.fbr each crop} The input use patterﬁ between
these two groups indicate that non-programmz area has‘higher'
intensity .of input use which also gets reflected in the. per
heéﬁare'field rates. It can be obséfved that except in the
case of seeds and pesticides, the non-beneficiary farmers
apééar to:be Spéﬁding.mére on all the inputs. The low level
of‘éxpenditure’in'case of seeds may be attfibuted to the
differential cropping pattern followed by the two groups.
In fact, for crops like sugarcane and groundnut, which are
grown only by beneficiary farmers, the sced requiremenfs are
very high. And the higher level of pesticide usage may be due
‘to the higher;proportion of area under cotton which is the

major crop neading pesticides. On the other hand, the
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gia wm e my  we g

—-——-—.——-_——....-.---‘-——‘

. Farm Sizes

g D ) P T T an ot (e it SV i

Input Inten51ty Per Hﬁctare in the
‘Beneficiary and Non-Beneficiary Groups .

-t bl ]

Non-Beneficiary Group

¢y e S e i S o — -

L Em em em e m

v i D — - . —

- Inputs _
——Ef---
1.Seads: o
- Q. (Kgs) . 29L.75
V' {(Rs ) 309.00
2.FY4: - | -
. Q (Qtls). . 7-91
V (Rs. ) "366 oo
3.Fertilizsry
Q- (QtlS) 2-37
V (Bse) 495 .00
" L.Pesticides: '
- Q (ML)- . 1.03
V (8 ) 150.00
5.Irri'éﬁi6ﬁi ' '
" @ {Nos) 8.96
V {(Bze) 191.00
6.Farm Labour: |
- (MD) | . ‘72.22

7+Hired Labour:

181+00 231.00

66451

45453
228.00

13.30 Lo 68

3. 77 488
179.00 221.00

5.00
230.00

76 1 15
318 00 274400

123 0.78  1.10

964007 79.00

3,48
" 85.83

2.38  2.75
100.00 57.00
42.53L 52,61,

25.23 24.52
255.00 269.00

2577
279.00

18.04
3. 21

93.00 .

b 79.00

9!94 11025
158.00 118.00 144.00

8.78  1.20
396.00 78.00

2,09
432400

125
302.00

0.20
41.00

0.35
70«00

1. 80
38.00

ENEE
81453

88,85 56420 77.37
37.39
363.00

43.99 25.20
425.00 24800

22.63

11459
293.00

23429 21.40
1560 420
395.00 105.00

(MD) 32449
Wages(Rs. } 369.00
'8+Bullock ,
Labour: '
Own (PD) 20.77
Hired (PD) 6.95
‘Wages (Rs )168.00
9.Machine
Labour:
Charges
(fise ) 9.00
Note: Q

= Quantity, V = Value?

MD =

Man Days, PD =

 Pair Days.
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utilization of fertilizer and farm yard manure are more in the
" nori-watershed region despite the lower irrigatioﬁ.ié}eis. How=
~ evar, the variations in input use'across size classes indicate
' that there are more r2asons for the lower yield rates in the
programme aresa than just the lower input usage. It can be
cbserved from the data that the small and marginal farmers are
using more or lass thz samz amount of material inputs (FIM,
Fertilizer and Pesticides) when compared to small and marginal
farmers in the non-programms arza. The only substantial
difference that can b2 observad between these two groups is

in terms of labour use. Even the per hectare usage of machine
labour is also highar in the ncn-beneficiary group.

Another plauéible explanation may be the level of
degradétion of lands that are brought under watershed. Tha
ﬁatershed technology though brought in improvements in irriga-
tion, it would take longer time to vitalise the degraded'Soils
rand bring them at par with the better eco-systems. However,
the impfovements in irrigation facilities is a first step in
this direction. Further, there appears to be a clear invgrse
relationship betwean farmsiz2 and input use in most of the cases
though it is not reflected in thz2 yiz2ld reates. This may be due
to the nature of razsourcsa allopation coupled with the poor
'quality of soils.

The allocative effieiency and the. economic viability
‘of the programme ere more ¢lzurly captured in th® analysis of
gross and nét income per hectare. The profit-loss ang;ysis

has been taken up in order to analyse the yield advantage of
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nonpbenefieiary farmers in terms of'net profits. the various
components of income and costs are presented in Table 5.5. Our
analysis bring out clearly the differences in the gross income
earned by the farm households in project and non-project area.
It is interesting to note that despite the disadvantages in
jields per hectare, the gross income in watershed area exceeds
that of th2 non-project region. This can bé attributed to
higher level of commercialisation and zllocative efficiency in
cropping pattern in the watershed region. Therefore, it can

be deduced that beneficiary farmers are overcoming the dis-
advantcges of lower input use and soil quélity‘by:following a
more remunerative cropping pattern and thus earning more income
per hectare possibly with an =cological tfade off. It is
necessary to see whether the gross income advantage is sustained
even after deducting the costse. The table shows it very clearly
that the cost of cultivation in th® non-programme area is much
.higher.thén that of the programme area. The lower per hectare
costs coupled with higher gross income has resultad in higher
farm business income and net profit in watershed region. On an
avirage, the net per hectare incom2 is more than 7 times higher
for beneficiery farms when compared to-non-beheficiary farms.
The size classwise analys®s reveal that madium size farms in
the watersh2d region are at a disadvantageous position both in
terms of gross and net income. It can be recalled that these
farmers do not grow sugarcaile and/or groundnut and their per
hectare input use was also low. Interestingly, small and
margingl farmers are earning higher gross as well as net

income per hectare comparedt o the large farmers in the
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Table 5.5: Gross and Net Income Per Hectare of
- Beneficiaries and Non-Beneficiaries

- - ' " {In Rse per hectare)

- AN M WA S EE S W s O ms ms me WA TE IR ER A AR O ER B W R g AR AN ue oae @ s - o o -

Item Beneficiary Group Non-Beneficiary Group
Farm Sizés Farm Sizes )
I Ir I a1 1 I Al
1. Gross
Income 5345 2875 3051 3312 3312 2751 3115
2. Paid out
A Cost 2057 1244 1195 1324 1985 930 1660
3. Imputed : '
Cost 1322 1122 896 1014 1448 1088 1323

L« Farm Busi~

ness Income 3288 1631 1856 1988 1327 1821 1455

| 5. Net : ‘ . ‘
Income ' 1966 509 960 974 =121 733 132

.progrzmme area. In fact, the per hectare profit dfkghall and
marginal farmers is more than double of that of the large
farmers. | |

dn the whole, the cash filow in the watershed region is
much stronger than the cash flow in non project area. In terms
of farm business income, none of £he farm groups are incurring
losses whereas in the case of net incomerthe smalleét size
class in the non-watershed region is ihcurrihg losses due to
highér imputed costs. Mbreover, this group of‘farmers seems
to prefer intensive cultivation. It is only due td very high
gross returns per hectare in the watershed region thét the

small and marginal farmers are able to earn profits there.
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This indicates that the'aggregaté value\productiVity is higher
in the watershed region which may be attributed to the water-
shad teéhﬁoiogf;- '

| -.Thus féf'we have been discussing the impact of water-

| Shed technblogy on farm‘ecdnomy at the beneficiary level by
comparing beneficiary and non-beneficiary farmers. The observed
differences are taken as a result of the technology.' But, the
statistical validity of the analysis can be qpestionedas our
conclusions are based on absolute differences between the groups.
The validity of the analysis improves if the variations within
tha groups are taken into account and there by,cheéking whether
the absolute differences between the two groupsrare statistically
significant or not. Therefore, here we have made an attempt to
examine-the.statistical significance of the_gifferénces between
beneficiary and non-beneficiary farmers with the help';f'differ-
- ence of means test'. The results are presented in Table 5.6.
Th> test results reveal that most of the differences observed’
earlisr between beneficiary and non;beneficiarf farmers

are not statisticelly significant. The only variables that
turned out with a significantly different means are family
labour (Human) and hirad bullock labour. Surprisingly, the
difference in net income, which is substantial, also did not
appear to be statistically significant due to high intra-

group variatioﬁs. This 1l2ads us to conclude that the per-
formance of programme area farmers is not statistically
different from that of non-programme area. In other ﬁords,

the watershed techno%ogy does not seem to have made any
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considerable impact on the farm economy. This may be due to
the reason that the watershed technology neads larger gestation
~period and the benefits accruedﬁéyg_boﬁh real and inherent
fbfms. o | |

Teble 5.6: Difference of 'Means Test'! for. Various
Indicators : Assured Rainfall Zone

- W o M e am ey S pe E oam sm AR mm Em mE g e M g EE B we  mr mm SN BE R mr s

Sr. Item Mean of A
Noe e e Value
Bene- Non-
ficiary Bene-
Group ficiary
Group

1. Value 6f Fertilizers

used (Rs.) 315 387 0.77
2. Value of Farm Yard Manure
used (Rs.) 230 T 284 1.36
3. Family Labour used g - : |
(Mandays) - ' - 52.64 7737 14 BYFRE
L. Hirzd Labour used - '
(Mandays) 25.77 3739 159
5. Owned. Bullock Labour
used (Pair days) 18.04 22.63 . 0.75
6. Hired Bullock Labour | | .
used (Pair days) 3.21 11.59 2.03
7. Value of Mgterlgl Inputs | . _
used (fs. ) _ 866 875 0.01
8. Gross Value of Outnut
9. Net Value of Output

{Rse ) 974 132 0.02

'Notes: 1) All the indicators are expressad as per hectare
of sown area

2} Value. of material inputs. 1nc1ude value of seeds,
farm yard manure, fertilizers and pesticides.

3) 2 values indicated with *% and dofk are significant
at 1 and 10 per cent respectively. :
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Further, we have attempted to analyse thg.impgct of
watershed technology in terms of per hectare net income distri-
bution across the farmers. For this we have estimated the Gini
concentration ratios for watershed and non-watershed régiohé
(see fig. 5.1 aﬁd 5.2)« Th2 estimates reveal that inequalities
are more in the non-watershed regions 0.30 as against 0.15 in
the project area. Therefore, like in the case of SCarcityrzone,
watershed technology seams to have reduced the income ineqﬁa-
lities by proViding better-dpportunities to small and marginal
farmers.. Apart'ffom this,. the lower level inequalities may be
due to the indirect benefits, which are not reflected in the

aggregate analysise

5.4  Food, Fuel, Foddar and Quality of Life

. -We have noted in earlisr two cases that in the finai

analysis the consumption pattern, fodder, fuel use and the .
responses of the beneficiaries bring out the core of the impact
parameters. Table 5.7 presents the pef capita ekpenditure on
consumption of food and non-food items. . As between the groups,
the differences do not seem to be very sharp, rather the
bénefipiary group shows consistently'léﬁer pef capita-consuﬁption.
The per capita expenditure in watershed region is more
evenly'spread as compared t o non-watershed regione Sufbrisingly,
the higher net returns in the watershed region aré nbt reflécted
in the consumption.possibly due to the presence of conspicuous
consumption and asset formation. The higher level of consump-~
tion expenditurz in the non-beneficiary group can also be due

to the,earningSQSf hired out labour, which is quite prevalent
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Further, we have zttempted to analyse thg impqct of
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5.4,  Food, Fuel, Fodder and Quality of Life

. -We have noted in earlisr two cases that in the final
analysis the consumption pattern, fodder, fuel use and the .
responses of the beneficiaries bring out the core of the impact
parameters. Table 5.7 presents the pé? capita ekpenditure on
consumption of food and non-food items. As.between the groups,
the differences do not seem to be very sharp, rather the
beneficiary group shows consistentlylléwer pef capita consumption.

The per capita expenditure in watershed region is more
evenly'spread as compared t o non-watershed regione. Sufbrisingly,
the higher net returns in the watershed region aré nét reflécted
in the consumption.possibly due to the presence of. conspicuous
consumption and asset formation. The higher level of consump-
tion expenditurz in the non-beneficiary group can.also be due
to the_earnings;of hired out labour, which is quite prevalent
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Table 5.7: Consumption Pattern of Beneficiaries and Non-seneficiaries

(In B per capita per year)

__..____---.—------------—-ﬁ—-——--m“-----——----

IiT

Note

. e e G dem R P vee D D W S A SR el el M g P AN WM VEN D St NS RN B SN amm G mbh mD e B gD WA D D e AR e e Wl WD e S g e U e e M S guw T ey ma A T e U e SR

- wr um WE ER Wr R we e mm EE MM e ew  em kM e ER gy WE SR W em W B @R ad ms wd MR BN ER o e M Ed A Es e W W

988 694 1682 1156 642 1798 59 64
1079 667 1746 1181 963 2144 62 55
1100 818 1918 - - - 57 -
1061 729 © 1790. 1162 722 1884 59 62

OEE Em B W A o o W W M @ T SR o TR wE R M W W W SR SR SR W M um  de mm mm mm MmN e mr e mm ew e

: 1) Per capita consumption is arr1Vﬁd on the basis of adult units
by convertlnc children into equivalent adult units.
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in the non-project arza. Another important aspect of watershed
t2chnology is the availability of fodder to the cattle. It is
expected thzt watershed technology should 1ead to higher fodder
availability. For this purpose, we have obtained data regarding
number of hours the cattle are grazed on open-lands across
seasons of the year. The date indicate that the number of
hours cattle are grazed is more in the non-programme area
(Table 5.8)+ This reflects the higher availability‘of fodder
in this region. Quite possibly, the level dfﬁdégradatiOn is
also reflected in lower availability of fodder and fuel in the
project area. DMoreover, the money spent on foadér in boﬁh the
areas indicate that theadependence on purchaaea fodder is much
higher in watershed region when compared to the;nqnawatershed
region. Yurther, no particular care is taken £6 avoid the
degradation of land through restricting the cattle from open
land grazing in this region. Similarly, the availability of
fuel also seems to be less in the watershed region; It.may be
due to the time required for tHe afforestation programme to
yield benefits. This indicates that due importance is not
given to afforestation and grass planting in the project region.
Another reason may be that farmers in this region are giving
more importance to the high remunerative crops liké cotton,
sugarcane,etc., to the negiect of these programmes which are
beneficial in the long fun.

We have noted that the agro-ecological pafameters
do not indicate any dramatic change.in project area as -
compared to the nan-project areas from hinterlands. a4 poS-

sibility of the higher level degradation in watershed region



Table 5.8: Size Classwise Number of Hours of Cattle Grazing and
Furchase of Foddsr and Fuel
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--—-_——_—-——.--—-——----—-————-—-—-_---——--—_---

I 3.28 - 3.70 3.3 13.69 LeOL  3.23 181 25 37 21

II 194 2.36 2,38 3.12 3.97 3.87 139 25 - 22
III 2.55 2,76  2.56 - - - 132 21 - -
All 2455 .84  2.70 | 3.54  3.92 3442 150 2L 29 21
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Notés; 1) * Purchass of fodder is given on per'cattlé unit per year basis

2) ** Purchase of fuel is given on per week basis..

Ll
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and relative neglect of the treatments due to presence of minor
irrigation with higher commercialisation cannbtbg ruled out.
It is pbssible that only the farmer's reactions to the treat-
ment can indicate the proper level of imﬁact_of the
technologys. Their reactions to non—leading.(ﬁc clues were
given before putting the questidn) specific quesiions are
presented in Table 5.G. It can be observed from the table that
a considerable number of farmers have noticed improvements in
employment, wages, level and stability of yield rates. Con-
trary to our earlier analysis, the pr0portionz§armers noticing
improvement in net income are 29 per cent aé against 67 per
cent reporting improvement and stability in'yield rates. Our
earlisr data showed that the net incomes are hlgher in the
watershed region 1nsp1te of lower 'yield rates due to different
cropping systems. And, the variations across the size classes
are marginal, thpugﬁ higﬁer proportion of iafge farmers have
noticed improved yield rates and the reversé.is true in the
case of wages and employmeht. In the case of employment and
wages, the higher labour demand and wages might have prompted
the large farmers to reduce the labour input. On thc other
hand, only a few farmers have noticed-improvémehts in the
avallability of fodder (18 per cent) and fruits and vegetables
(11 per cent). g

Among the various activities ofWWatefshed development
programme, the popularqactivities are contour and graded
bunding (ﬁod pér cent), and land shaping. (95 per cent) followed
by nalla bunding (84 per cent), horticulture (62 per ‘cent) and
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Table 5.9: Distribution of Farmers according to Changes
Notlced by Them

- eS mE EE em W g TN SR an B W AR e WR  WE MR M EE SR B mk we  we  we km e b M we g

Farm Percentage of farmers reporting improvements in
Size e e e e e e e e e e e e e 8 e
- -Level and Net farm Avail- Avail- "Employment
stability income ability ability and wages
of yield ' of foddsr of fruits
rates _ dand vegew
. tables
I 60 27 13 0 80

II 67 27 27 13 73

IT1 73 _ 33 13 20 67

A11 67 29 18 11 73

afforestation and grass‘plantihg (44 perAcent). The low level
of awareness in the case of afforestation and grass planting
reflects the low availability of fodder and fuel,'further.
stresses the need for concerted efforts in this aCtivity. On.
the whole, farmers expressed.fairiy good knowledge about the
watershed activities. Mbreover, about 95 per.cant of the
farmers have recorded thelr satlsfactlon regardlng the exten~

sion support they received.

5.5 Re sume _

| Assured rainfall zon2 comes very close to the scarcity
zone in terms of its agro-climatic characteristics. The level
of annual normal rainfall and its variation in this rEgionlis
iﬁ the close proximity with that in the scarcity zone. ‘Simi=-
‘larly, the level of degradation of natural resources was also
quite high making the need for integrated watershed develop-

ment as the most essential dev2lopmental programme. As
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discussed in tbe first chapter, the impact of an area based
programme like watefshed development is characteriged more by
the complexities of the locale than the programme contents.

In the case of -assured rainfall region (specifically the sample
watershed) We came across the most interesting results. The
watershed represent one of the highly degraded lands with
hardly any green cover before the tresatment, but along with
this degradation the sample region had good potential of ground-
water since it comes under the lower reach of the larger river
basin. The presence of irrigation made difficult the segire-
gation of the impact of watershed technology.

In a situation where the degfaaed.Watershed with
sizeable proportion .of area under irrigation is there the
impact énalysis has to take note of four factors. Firstly,
the in situ conservation of water ﬁould stabilise the draft
from the irrigation sources. Sscondly, the presence of irri-
gation would bring in the commercial crops with larger share
of resources diverted to them; This would in turn lszad to a
neglect of tpe nonpéommercial food crops and hence yield levels
of these cfops would be lower. Thirdly, the presence of |
commercial crops would cause higher net income, lower share of
family labour and lower personal supervision. Lastly, on the

background of this, some of the components of the watershad

-

L AR

treatment are likely to be neglacted.
Our results of the analysis of assured rainfall zone
indicates somewhat similar picture. The cropﬁing pattern, cost

of cultivation and the land use indicates a hiéher weightage to
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high value commercial crops liké sugarcanes The proportion of
waste lands (permanent fallows and cultivable wastes) is
-slightly higher in the project region indicating larger resource
intensity on cultivated lands. But the yield gaps.showed that *
the resources are cornered by sugarcane and other ﬁbm@ef&ihl '
crops reflecting in lower yields for the food érops a@d low
density cereals. The level of degradation was recouped to

a large extent and the results have shown incremental net
‘income. But the major part of this incremental net income
comes from sugarcane and hence cannot be totally ascribed to
watershed technology. In the final analysis, the farmers
have shown a positive and encouraging impact through their

reactions to the technology.



CHAPTER VI

SUMMARY AND SONJSLUSIONS

6.1 An Overviaw

Zxperiencs of agricultural development in the country
suggeéts.wide regional differentials in the growth performance,
along with & ssrious neglect of thz balzsncs of aco-sygtem.
Large portions. of Msharashtra situated on the Deccan Plateau
are ﬁhe fragilg aco~-rsgions bypassad by technology..Thésg areas
contribute & sizable share to the foodgrain economy of the
State. Poor irrigation, improper water hervesting, largely
degraded soils and ezo-system, predominance of low value crops
.coupled with lower pragcipitation make. these regions vulnerable
to dfoughts and famines. Major portion of the Central Mzha-
rashtra has always been categorised as drought-prone by various
Irrigation Gommissions and under many other agro-climatic class-
ifizations. Rainfed farming technology seemed to be the only
answer for‘phe prbblems of these arsas.

A revisw of the constraints of dry-farming technology
suggasted five main issues viz.,-(iJ lack of holistiz planning,
(ii) absence of precision plans and very low yield gaps, {iii)
weak technological options which are unsustainzbla under risky
environment, (iv) heterogeneity of environmsnt, and (v) languid
societal responses. This led to a thinking of an integrated
resource region approach, which was transloted into a2 watershed

development programme during VII Plan. The working group on

16
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dry land farming constituted b} the Planning Sommission gnq‘the
fﬁpprbach Pépérftb Eighth Plan reiterated further the neca for
w;teréhed development approééhféé resourse ragion. -

Many sporadic experiments were already in progress in
the country mainly through the initiative of Indiaﬁ Cdﬁﬂcil of
Agricultural Research, Central Soil ahd water Conéérvation '
Research and Training Institute, World Bank, Various Ygluntaf&
organisations and Agrizultural Universities. Apart from these,
the State Governments like Maharashtra and Karﬁataka had .
initiated watershed dsevelopment programmes under different.
schemes, _ o _. |

Maharashtra has a large share of the chronically drought-
pfone areas of the country, Thié'coupied with low lavel of
1rr1gat10n g=ts raflacted into lower yields and poor rates of

growth in agricultural sesctor. In the presenc° of large :
patchas of hlghly degraded lands and 1ower 1rr1gat10n potentlal
the only plausibla alternative is to brlng the ralnfed tracts
undsr watershead development. The Agro-cllmatlc Zonal Plannlng
exarzise suggested the following programme for the Stata,

-The targated programme is quite a2 huge task but this was
suggested to be achisvad by pooling togather different schemes.
In other words, a Comprchansive Land ﬁée Mansggam2nt and |
Planning (CLUMP) approach was suggested by bringing together
all ongoing suhemes undar one umbr@lla. The State has bean
dividad. by the Groundwatar Survey and Developmnnt Agency
into 1481 watarsheds. Thesa are ralatively bigger watersheds

and are further sub-dividzd into smaller units. Such smaller
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Table'é.l‘} Sub-Regionwises Programme for Watershed nge;opment

_.—_-_—-.-.-_-_—-"'—-—--.-.-—-.--——-—-——_..._

L No.of watersheds Area = Investment
Districts A proposad to be. to be required
: complated in =~ covered (Rs. in
- BEighth Plan (000 ha) Millions)
--------------------- -----—'—--..;.__......
1. Bhandara, uhdndrapur : -
Gadzhiroli ,A71 141.3 353.25
2. Puns, Satara, Nashik, . .
Kolhapur . 146 219.0 = 547.50 -
3. Ahmednagar, Solapur, | S L
Sangli, Dhule 171 256.0 640.00

L., Jalgaon, Aurangabad, Jalna,
Beed, Parbhani, Nanded,
Osmanabad, lLatur, Buldhana,. -

Akols, Amaravati 310 165.0  1162.50
5. Nanded, Yavetmal Wardha, Y S z
and Nagpur o i 124 - 186.0 485.00
6. Thane, Raigad, Ratnagiri, - _ o |
' 'anﬁ'Sindhudurg _ 540 © 72,17 180425 -
7. State 1762 1339.¢ 3348 50

Source' Agrlcultural Plannlng for the State of Maharashtra,-

" Agro-Climatic Zonal Plannlng Unit, Ahme dabad 1990.
units should be tzken as plenning units which incidentally
match'with_the Gomprehensive Watarshed Development Programme
(COWDEP) of the Stete.

‘GB;ERQment of Mahérashtré'undertook‘a'massive watershed

- development activity under Gompféhensive Watershed Development

). This‘prograhmé was undertaken by pooling:

ont schem'—‘s (like EGS DPAP, RLEGP, MASSIVE).

Programme (JOWD
funds under diffp
Under COWDUP the State Governmnnt delineated 28,236 watersheds

out of which the wor} is in progress on 17,377 watershads.
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A reqiew.of-tha‘GOWDEP~undertaken“earlier (Deéﬁpanda and Reddy,
1990) suggested. four main issues, viz.,:(i)‘Abséﬂde of the
ground-level plans for sach wetershed, (ii) Mismatch between
components needed_and-those in prograsss, (iii) insufficient
technical skills at tha watershed level, (iv) Multipls res-
ponsibilities to thé implamanting authoritiss,

~The Central Government initiated the programme of
National Watershad Development for Rainfed Lgfidultufe (NWDPRA )
in 1986 with elaborate guidelinas. The objectives of tha
NWDPRA included conservation and upgradation'of'soil; lbcal
level technology for crop production, stabilisation and to
augment fruit, fodder and fuel economy. This was later
.expanded to include eco-systeﬁ'balance with the stendard of
living'of‘the population (COI,'1990). In other words, the pask
set fprth by tha objectives of the programme seems tc?fﬁifficult
though not _a formidabls ona. The initial design of tﬁe pngramme
included only tha rainfed trects fallingrwithin the isohytes of
normzl annual rainfall of 500 to 1150 mms. But in.tha 1990
guidelines, this restriction was liftzd to include the higﬁ
~ rainfall zone, but excluding watersheds whaere the proportion
qf irrigat>d area is mora than 30 par c=nt. Tﬁe philoéofhy
beshind this "cover all the regions" stams out of -tha planning
-for large besin watersheds. This is advisable providad thg
projectisation kaeps in view the holistic plan as ma jor
objective. Two important aspects of'the newrgUidelihéé (GOI,
1990) er= the trsining ahd paoples' participation which |

hitherto did not g=t their due share.
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In the pr=sent study w2 have undertaken aﬂ analysis of
‘the Impact of NWDPRA in Maharsshtra. Initially, in ths first
chapter wa.révieﬁed the progress and constraints of dry fasrming
" technology in.tha.country and subsequently elaborated on the
suitability of watarshad development approach. The planning
for rasourceraéion like watzrshed is discussed at lahgth
followad b& an in-depth preziss raview of the akisting studizs,
-Tha chapter finally sets forth ths task of the'praaaat atudy in
" terms of objactivas and highlights the constraints and the
mathodological problems in impact analysgis of anlaraa based
programme. This is followed by a chapter analysing the design
and 1mp1amentat10n of NWDPRA in the State of Maharashtra. The
analv51s suggested lqcatlpn.spec1f1c aspects dominating “the
impact parametars, henca, care should be exerted to incorporate
thesa spec1f1c1tlas whlle praparing the plan of 1mp1emantat10n.
VIt was found that cnrtaln districts and regions ara show1ng
con51st=nt1y lower achisvements whereas, some other districts
showad be ttar achlavcmants at lower cost. The administration
of the programme is done through an elaborate structurs undar
tha Directorate of Agricultur=, It would be beneficisl if this
'strSCturé isrreformulated by using the Karnataka pattarn..'Tha"
impaat analysis af the programme at ssmple level is carried
oﬁt'ih'tha naxt thr2e chspters under‘thrae agro-climatic
sitﬁationa.. On a important aspact.céming out of this analysis
is, tﬁat not onl& tha.agro-climatic situations but ‘also ;he
'iacatioﬁ speaific,aspacts influsnce ths . impact parametars.

" The atﬁdy was undertaken with four-fold objsctives:
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i) to discusa and discern the methodological
problems in. th impact analysis of an.area
based programme llka watarshad development

~ii) to analys: the admlnlvtrative structuras and
overall dﬁslgn of the programma w1th the heolp
of tha analysls of th2 data. on componants &t
tﬁe Stzte and distrlct letal;

to ascartain the impact of ths programma on

[ ]
[ =0
fds
Mo

land utlllzatlon pattarn, emerglng cropping
'_systams, wator vallablllty, productlon,
xpfaduat1v1ty, amploymant and adoptlon of naw o
tachnology, . |
lv) to brlng out the constralnts operatlng on the
. programme and suggest ways and mezns to overcome
these. _
Maharashtra has a w1de agro-cllmatlc dlver51ty. Keeplng
1n view these sltuatlons, wa chosa three dlstrlcts falllng
under three d1 Fferent. agro-cllmatlc zonas. One watershed from
aazch of these dlstrlcts was SAlected w1th the help of the
dlstrlct leval 1mplement1ng authorltles. A 1lst of the benai‘
fic1ar1es falllng in tha watershed was taken.and atratlfied
into thres groups to saiact 15 baneficiaries fahdomly:ffom
a2ach stratum. Apcrt from thlq, a control araa was identified
in tha close prox1m1ty of tha watershad wlth 31m1lar topo-
graph1c faatures. After maklﬂg a list of tha farmers from

control group thpse wer= stratified 1nto thrae strata as

above for selectlng five households Trom: each stratUm.,j
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Impact analysis of an aree_programme can be.accomplished
either by%comparing tha pre-project situetionrwith that preveil-
ing after the implememtation of the project. t'A'lterne1:.:i.vely a
comparison of "project area" parameters with those of "non-
project area give the 1ncr=mentel benefits due to project by
filtering out the temporal 1nfluences which enter the earlizsr
approach., But then in the analysis of area programme the
choice of control shooldvbe such that it has similarity with
the important parameters of the benefited zone, Such matching
becomes extremely difficult when we come to pract1cal situa=~
tions. In the cass of a watershed programme, the matching
 parametsrs should 1nclude (i) flow of mater and water-wzys,
-iii) level of precipitation and its intemsity, (i1i) type of
soils aﬁd rock formations, (iv) slope and topography, (v)
water:availability period, (vi) crops and vegetation, (vii)
groundwater aveilability, (viii) s1ze of holdlng and level of
1nequa11ty in land holding. Apart from these there are quite
a few others. More than thls, even the non-economlc parameters
like.domimetion of scheduled castes/scheduled trlbes, or even
the presence of a locally importamt temp}e:can'also vitiate the
comparison botmeen control znd beneficiary groups.: Hence, it;.
is necessary to errive at the direction of impact rather than
precise magnltudes in the case of programme llke watershed
development. In chapter one of the study was have indlcated a
schomatlc representation of the 1mpact analysis.

.-6 2 Summary of Findings

6.2.1 A revi=w of the s°lected studles on watershed develop-
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mant spproach suggestad that the methodology of impact assess-
ment in tha case of 2 watsrshed development programme needs to
ba carefull} looked into. An'interdisciplinary approech for
pr03=ct plannlng, monltorlng and appralsal would yield better
results. A proper admlnlstretlva framework neads to be svolved
at watersh:d level on the linzs of the Karnetaka wetershad
development programme. Bconomic enaly51s for the rasourcea region
keeping in v1ew‘the differances across agro~climatic zones |
‘would yield better results. |

6.2.2 hnslysis of ths design, administration and prograss of
the_ﬁWDPRA suggasted six issues. Firstly, the Centrel Govern-
ment issuad two sats of guideliness one at ths beginning of the
programme.in 1986 and ths other in 1990. Thers ars quite eﬁfew
diverging poiots inrtheee two sets. Espeoielly, the'extension
of programme to heavy rainfall reglons and in d01ng so the
1ntene;ty of investment in rainfed regions would go down.
Sefondly, the State Governments were given little time in 1986
to prnpare'groondwork for the programme and in order to cover
this, f19x1bllity was given to dovetail the programme with on-
g01ng programmes. Possibly, such dovetelllng hes hybrldlsed
the otherw1se svstematlc attempt on the part of tha- Stete
Govarnment, Smch systematic praparadness can be seen after

the 1990 guidelinas werz issued. Secondly, the watershed
development approaoh is an integrated'areaIdevélopmenﬁ

approach and not an "add on" programmzs. It is supposed to

have the network of'ell the developmental programmes under

one umbredla and not treat NWDPRA ss an additionsl indepsndent

-
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programme. Thirdly, the programme'needs an interdisciplinary
administrative méchiﬁery at each watershed level (or at least
for a group of watersheds). The participation of relsvant

line departments liks hydrolegy, mateorology, Hdrtidulture,
enimal husbandry, etc., is minimal. Fourthly, tha functionaries
at grass-root level have multifold responsibilities and water-
shed treatment is one of their multifsrious activities. Fifthly,
the programme has shown differential impact across distficts
and components. Improvad tools, 2quipmsnts, field manuals,
audio visval aids, adsptive trials, ‘supply of seedlings snd
slipes and traininé’seem'to be thé'lagging'components. ‘The
State Government‘dia nst fully utilize thelesﬁablishment
chargeé.providéd &t 25 per csnt ¢f'the'total expendiﬁure
towards incresasing the skillad manpowsr. Among, the:distfictg;
Solapur,'Beéd, Nanded, Amaraveti and Buldhana show almost con-
sistahtly_gobd perforhénce across componants wherasas, Saﬁara,
Sangli, Nashik, Dhule), Jélgaon, Aurangabad,'Parbhani,‘bsmanabad;
Latur and Yavatmal she lagging in the achievements across
components. Lastly, sincs the NWDPRA was dovetailed to-ﬁhé
existing prngammes in soii énd water'conServétion it wes
difficult to seégregate the macro-level impact of the progfamme.
6.2.3 The impact of the programme in tha searcity zone was
characterizad by the level of degradation, scarcity of
groundwater, lower water holding capacity duaz tb largér ar=a
under éhallow soils, wide yisld fluctuetions, d2forestation

and poor economic environment (a comparative picture of all the

zonas is prasented in Appeﬁdix'7.i).'”Propoftion of fallow
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lands wes higher in the watershed reglon 1nd1cat1ng hlgher _
resource 1ntenslty ‘on cultlvated lends by rele351ng mdrglnal
lands out of cultlvatlon. The cropp1ng 1ntenslty in the
progect area is sllghtly lower but keep1ng in view the propor-'
tion of irrigated aree 1n both the regions, one can infer that
the unirrigated cropplng intensity is higher in project reglon.
It was noted that tha watershed treatment lad to higher divers-
ificetion and riSk'shreading. The only point of concern was‘the.
presence of sugarcane in the water scarce cenomy. The yield
1evels do not show any per31stent 1ncrtmeht across crops and
sizea classes of operatlonol holdlngs but there is enough
ev1denc= to indicate an 1ncr=esed stability in yisld 1>vels.
The hlgher cost of cultlvatlon caused d13$1pat10n of the bene-
f1ts gathered out of hlgher ylelds both in the group of benefl—
ciariss and non-benexlclarles.; Thls is quite sharp in the case
of small farmers than the other two groups. However, in the
final anely51s, 1t WaS noted that small and merglnal farmers ;
of the prOJect .area gelned on income front as compared to thelr
peers from non—prOJect zone. The dlffernnces in the p"rameters
between progect and nOn—pPOJeCt area d1d not show statlstlcelly
significant difference lorgely due to the high 1ntre-group
verlances. Fodder end fuel dVell“bllltY in the watershed
reglon is not dremet1celly dlfferent than thet 1n the control
-reglon.' In fact, it was noted thet fuel would be dvallable
in the hetershed ea only after sufflclent time’ lag.
The hard 1mpact perameters show feebllsh changes in Jw"f

IR

the wetershed reg1on end further 1t 1s methodologlcelly

E
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difficult to ascriee thess to watershed Programme aionejin the
presence of other intefvenﬁions. Hence, the reactions of the
benef1c1er1es wersa taken on 1mportant 1mpact parameters. These
reactlons indicate hlgher yield level and stability, increased
fooder aveilability and higher employment with &n upward shift’
in wages. It was ‘quite clear from the analy51s thet the
scarcity zone would need a longer gestation period as compared
to the other regions maéinly due to the level of degradation..
6.2.4 &Mpderate rainfall region is climatically better placed
as compared to the scarc1ty zone, The region.has a sizable
forest cover and the level of degradatlon is not as high as in
the scarclty zone, Economleally the region has better growth
rates and higher commerc1alizat10n. The 1mpact of watershed
programme is determlned by.ﬁ well drained deep black soils with
higher water holdlng capaclty, p0551b111ty of protective
1rr1gat1on; increased cropplng 1nten51ty, 1arger availability
of .groundwater; lower level of degradatlon, 1ts alarming
speed; higher ;eve1 of water_consﬁming commercial crops and
though the gestation period.is lower,vit would reqdire larger’

maintenance. | |

The sample watarshad area had existing wells even prior
to the programme. Hence, the preeence of irrigatidn'and other
related agricultural parameters have ﬁaskedthe.ihpact of water=’
shed treatment. Keeping thie in view, we compared the impact
parameters of the watershed region with those of the non-
PrOJect region. Proportion of fallows and uncultivated lands

and the éropping intensity were higher in the watershed
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region, indicating thereby‘higher resource intensity. The
cropping pattern_ih7t@evproject region is well diveréified as

' compared to non-project areé indicsﬁihgr}ék spread. Commerci-
" alizetion albﬂé does not seem to be the prominent decision
factdr‘in-préject aéég, whereas, thé non-project region seem to
have been weighted by this factor. Excepﬁ in the cese of jowar
and paddy the watershed srea has & distinct edge over the
control regién even thnﬁgh the latter had slightly higher
irrigated.area; The groéé income of the non-beneficiaries is
slightly higher than tﬁat of beneficiary group, However, this
difference ié not in accordsnce to the level of cohmerciélizaf
tion indiceted by the cropping pattern. The higher grdsé income
of the non-benaficiary group does not sustéin.wheﬁ we consider
the cost of cultlvatlon. The cost 2fficiency. ofltha benafi-
ciary group helps not only in wiping out the dlfferences in
gross income but also shOw hlgher net income in the b#neflclary
group. The test of means for the 1mportant parameters in the
ben°f1c1ary and non-benef1c1?ry groups indicate thzt the diff-

' erencas were statistically 51gn1f1cant only for hired labour use
and cropping intensity. This again points to the higher
reasource inthslly.

Quallty of 11V1ng s indicsted by the per capita con-
sumption expend1ture on non- food items is reldtlvely better in
the watershed reglon. The lesvel of income inequality is higher
in the programme area as compdrad to the non-programme drea,

+ which is not surprlslng 1f we notn tha lsvel of commerclal-

ization: 1n small form 51ze group in the later: reglon. The
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availabilit} 5f fodder has inerassed slightly but that of fuel
has not Chdnged substantlally. This may be due to the gesta-
tion time requlréd for the generation of fuel wood. The moderste

1nfall reglon showed better rasults in terms of 1ncreased
incpme, yield 1mprovement with stability and emp loyment along
withlwnge lavel increase. This region has a good promise for
watershed technolééy and it is essential to arrest the speed of
degradation in this area, |
6.2.5 Assurad rsinfsll zone has & wrong.nomencleture in the i
agro-climaticlcléssificatinn-because it has. lower level of énnnal
pracipitation and-highér variation as compared to moderate_rain—
fall negion; Agro-climeticélly, this zons is quite close to
scercity zone_énd §uite a few talukas from-this region ars |
classified as drought;prone arsas by Sukhthanksr Committee
.-(G M, 1973). Tne impact of waﬁershed:treatmgng_would“have
thraﬂ prominent feétnrés'viz., (i) stabilization and increasé
.of yield ratas, (11) hlgher waterholding capacity with medium
to deep black 30113 prov1d1ng protective moisture availabilivy,
(111) hlgher level of degradatlon of the eco-system. .Hance,
initial work of thé‘watershad goes - in recouping ths earlier
damagernansed.

| ‘The impact analysis indicested higher proportion of

. fallow lands in the wat@rshed arzs but lower cropping inten-
sity. If th° annual crops ar2 counted twice this indicates
hjghgr rcsourcn 1nten51ty psr unit of cultivated land, The
impacﬁaénalysis is marred by the unususal prasence,ogng}l

irrigation among the'sémbie benaficisries. It was.noted that



unllke the earller two reglons, ‘the project area cropping
pattsrn is more commerc1allsnd though dlver51fled In othnr
words, thls would ‘mean’ commerc1allsat10n and rlsk spreadlng
ach;eved together, whlch‘we may term as & cyse oihlmoqpt of -
waiefshsd_tschnOIOgy in the presence of irrigation. Resources-
are not oniy COncéntratod on'better'quality of lands by'réioas-
ing:garginél lands out of cultivation but also on the highly
remuneratire crops {sugarcan=, wﬁeét; cotton) by reducing on’
others.-'This has‘resulbsd_in-lower yield rates in the commar-
cialisoovagriculturs (watorshed region) for the foodrcropsiﬁut
got comosnsated-by?génerating highar income per,unitrof land in
- this region, 'The watershad region hesre hzs also better cost
.effiﬁiFncy thereby kéeping;tﬁa net incoma;per”hectare hiéhér
than the control region. The most interesting asp°ct of the
income ganeratlon is the 1nverse 51ze-product1v1ty relatlonshlp
-.1n_pr03ect rzgion as zgainst a direct rzlation in the control
3_arga. Finally, this Fasults into lower 1nequallty in watershsd
"reglon as comparsd to control area. Fodder. and fuel ‘availabi-
lity doos not show significant differencss p0531b1y due to the
naglact of the non-drablo ar=g on the: face: of commerclallsatlon
or bacause of tha highar levsl of degrade tion.. Farmers?
responses indicate 1ncreased'y1eld with hlghQr St“blllzatlon,
1ncreas:d 1ncome, higher wagps and’ employment avallablllty.;_
Som= of thes= do. not correspond with the quantltatlve
comparisons pr2sentad earller but then the flnal Judgement
should be that of the boneflclarles. Most of the fdrmers

showed awareness and understandlng of the programme. Tha



160

assured.rainfall_region watersheds are'likely to yieid better
results in short run as compared to‘thoée fiom'scarciﬁj zone .,

- 642.6 Wasershad developmant programme of Maharashtra has a
longer history compared to many other States. The Bombay Dry
farming practices end soil conservatioﬁ debartmeﬁﬁ has a long
history and an experienéé gathered over yéars. But the state
of agriculture in Maharashtré, its agro-climatic and institu-
tional constraints pose a challenge to the'staﬁe of ‘art techno-
log& in rainfed farming. It was argued by maﬁy anal&éts:that
only sn integrated approach for development of a resource region
can lead to the amelioration of the sitﬁatidn.'Thé experience of
COWDEP has.shown that the watershed deveiopmeﬁt approaéh has
potential to bring the lagging regioﬁé into the mainstream of
development. Impact of the programme;'hd&efef; fafies‘across

-regions and districts. Hence, the loéétion-specificity of
.watershad technology should be a gtar£{ﬁg.§o{ﬂt Qt the time of
-projectisapioq. Ag intepdisc;plinary'pfoject-ievel administra-
tion:would. probably bring out éxeﬁplaryresults.:More important
is the fact. that unlike oﬁher devglopméﬁﬁal programmeé watershed
‘does not-have -a culminating point. ﬁénce, a.compieted (comple~
tely developed):wapershed is a misnbmériﬂfﬁe tfeétment is
dynemic .and continuous in nature. It shbuld.bé clear that it
is a resource fegion appréagh for development snd 41l the
*developmental programmes should be culmiﬁating intd'iiﬁas
final unit of impleﬁentation;‘ | |

6.3 Policy Imperatives

6.3.1 Any programme on the basis of a resource region, should
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be based on the macro parameters. In tha case of a watershed
'thn progectlsatlon must begln by plannlng for the river basin
\culmlnatlng 1nto a smell wauershed of a few hundred hectsres.
_Thls establlshes the 1nternal llnkages of the resource regions.
Such en‘epgroach would y;eld better results thsn planning for
individual watersheds. _ |
6.3.2 Every project preberstieh should follow the‘guidelines_
of 1990 in spifit S0 es to give & map of targested treatuehts.
This should elso include phases of wofk and expected patterns
of impact for the purpose of monitoring. - |
6.3.3 ~The praparation of project report must involve technieel
experts including social scientists. ~Active involvement of
scientists from Agricultural ﬁnivefsities in the projectisetion
at wetershed lavel supported by the concerned line departmants
would bring better results. In order to eccompllsh thls smaller
grouns of sc1=ntlsts should dlscuss pro;ect raports prepdred on
eech watershed and also help in monitoring the programme..
é.3.4 In order to avolve the partlclpatlon-dt local level-
w1thln the watershed, publlcltj meterlel in the form of 111u-
strative pdmphlets, aud10-v1sual aids may be used ThlS can
be dovetalled to the exlstlng extension programme, nght
meetlngs in the villages 1llustret1ng the watershed treatments
would bring better 1nvolvement. This wes experlenced in
Karnetaka Programme The Mltre Klsan concept advanced 1n the
guidelines (1990) may not yleld 1ntended results, because most
likely 1nfluentlel v1llcse leader would be teken as "Klsen -

Mltra" and they would not have sufflclent tlme to devote for
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organizing the watershad beneficiaries. This can be replaced
by another concept of Miatershed Panchayst?®, wherein a few
persons belonging to different economic strata sit together to
decide sbout the bensficisry participation and ﬁompbnent
planning. _ | |

6.3.5 Presently the cost of the structures erected and most of
the treatments, is borne out of public funds. No contributions
from the beneficiaries sre sought fof this purpose. ‘It'is
suggested that éome nominal contribution éhould ba chargéd to
the bensficiesriss so that they will have a sensevéf involvement
in the programme,  This may be decided in cohsuléétioﬁ with the
Myatershed Panchayats™. ) | |

6.3.6 The componentwiSe'feview suggests that the farm ponds
got ledst atténtion in scérciﬁy“ZSne;f This may be due.tb the
higher cost of the struzture. 4 scheme;bf fafm pond credit
thfédgh Land Development Banks'or:Natioﬁaiizéd'banks.would help
the fafmersitoftaké up shdh:strdctures 2ither individually or
jointly. Such & scheme would 2lso indirectly‘help‘in mainte-
narice ‘of water conSer?ihg structur=s faediﬁg the farm ponds by
the fermsrs so thst the farm pohdé get the rééuifed water.
6.3.7 It wes notad that the administrativa structure df;water-
shed developmsnt prdgramme in Kernatszka provides.technically
trained tesm upto watershed level. Morééver, thé Karnataka
experiment slso indicates strongsr verticla and horizontal
linkégés along with participation of beﬁéficié}ies'aﬁ water-
shed level. Ths administrative structure &lso provided for

internal monitoring and evaluation. Programme implementztion



Anpendix 7.1: A Comparison of the Impact of NUDPRA Across Agro-Climatic Zones

3 Benefic 1ary Hon-aeneﬂ ciary
No. - - Smeoo—-— [P—
s2 MRZ ARZ 52 HRZ ARZ
v T T T T T T 3 5 6 7 8
1. average Size of farm 425 3.82 3.78 2.93 4e46 1.80
2. % of Irrigated aArea 13.60 14.30 31.89  25.45 2046 21.12
3. % of fallow and uncultivated land 6.17 12.60 12.54 1414 6.96 10.08
4. Cropoing Intensity 125 131 116 130 122 117
5. Proportion of Area under low value cereals 61.91 22.98 54.38 77.13 18.50 72.24
6. Proportion of Area under commercial crops 5.81  32.10  21.94 8.64 41.96 9.8,
7+ Proportion of Ar2a under foodgrains 84,.84, 67.89 75.64 88.01 58.05 88.05
8. Proportion of Area under non-foodgrains 15.16 32.11 2436 11.99  41.96 11.95
9. Yield rates per hect. of
major subsistance crops .
crop - 1 3.29 10.98 5.92 Le22 1157 1144
crop ~ 2 2.88 4.89 5.78  5.14 3:93  14.59
10. Yield p2r hect. of major . )
comsercial crops 5.58 759 9.77 2.22 6.56 11.92
11. Expenditwre on fertiliser and
pesticides in Bw per hectare I8 423 yo8 70 428 W7
12. 5% of Hired labour to total labour 39.96 35.26 32.87 50. 0 3?‘-80 32.58
t13. Groas income per hectare 895 3078 3312 1641 3180 3115
14. Imputed cost per hectare 610 783 1014 701 742 1323
15. Farm Business income per hectare 151 2019 1928 464 1975 1455
16. Expeanditure on non-food in 8w per year 653 709 729 645 68, 722
17. Ko. of hrs. of open grazing average
per season per day h.92 3.3 2.70 3.78 3.60 3.63
18. Purchase of fodder par year per KH 83 166 150 158 177 29
19. Purchase of fuel per week per HH 41 32 2, 45 19 21
20. Giri  ratio of inequality -11 .28 15 .27 .23 +30
. 21. Most prominent changes: Increase in 1)Bmploy-ent Employment Employment - - -
& wagesa & wages & wages
2} Yield Yield Yield
rates & rates & rates & - - -
stabl- Btabi- stabi-
licy licy lity
3) Fodder Net fara let farm - - -
incone income
Notes: 1) SZ : Scarcity Zone, MRZ : Moderate Rainfall Zone, ARZ : Assured Rainfall Zone
2) At 8r.no.5 low value cereals crops are 1) under 52 : Bajra, Jowar
i1} under MRZ : Jowar
111} under ARZ : Bajra, Jowar
3) At sr.no.6 counercial crops are 1) under 52 : Cofton, sunflower, chillie, sugarcame
and vegetables
i1) under MRZ ; Cotton safflower, G.nut, Mosambi, sugax
Bugarcana
111) under ARZ : Cotton,safflower, G.nut,
sugarcans and vegetables
4) At sr.no.9 major crops are i) under SZ : Bajra, Jowar
i1) under MRZ ; Jowar, Udid
iii} under ARZ : Bajra, Jowar
5) At sre.nc.i0 major comuercial crops i) under Sz ;-Sunﬂouer
11i) ender MRZ : Cotton
1i1) under ARZ : Cotton
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through the existing structure always causas a procedural .
overldpplng, multlpllclty of functlons, woak hor1zontal llnkeges
and marginal updatlng of the skllls.' All these are v1tel
components 2t watershed level. Hehoe, the Karnataska model of
administration »f the watershed-proérsmme is suggestad at
watershed level {or for a group of watershads).

6.3.8 Watesrshad derelopment-eporoech is a8 risdurce region
davalopment approach. This sIgnifizs thet thinkiog about all
tha dsvelopmentsl programmes shoolarhave watershed as an ulti-
mate planning region. In otherfwords,:ell the ongoing}pro-
grammes-sﬁould b2 taken 3s oompopents of the larger envelop
programme oﬁerating'in a watersted. A comprehensive land and
@co-system management programme by bringing together all the
derelopmental programmes would be a better aiternative.

6.3.9 Any ar=a dsvelopmental programme should,be continuously °
monitored and svaluated 2t specific intervals to incorporate
the new azlternatives. It would alwayslbe‘adyisable to assign
such svalustion and monitoring to independenp.positively
oriented organizations. These evaluations can bring out-both'
the strong snd weaak poiﬂts.of the programme in ordar .to.
increazse its effectiveness. Any watsrshed csnnot be called
completed becausz both its developm t and trestment erem
continuous dygamicaprooesses. Henc= th= concurrent evelua-

tions would help 1n modlfy ng the process whenever necessary.

.. B . . -
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