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CHAPTER-I

INTRODUCTION

In many countries watershed approaches have siogdg becoming a holistic
approach to natural resource management and revalapbment instead of focusing only
on ‘water’ through improved land management andfea crop production. To most
people from the water sector, watershed managemmessentially to do with better water
resources management. However, watershed managesianparadigm is not, however,
restricted to the water sector only but it offershance to deal holistically with a range of
resource issues, also carries the risk of poteciadusion in application.

Indian watershed management is heavily backedytir subsidy) by government
as part of rural development strategy. Althougireéhare great differences in the level of
application between states it has been estimatddstarting in the mid-1990s the Indian
government has spent approximately $500million pesir on watershed management
projects (Turton and Farrington, 1998). Andhradesh is one of the states where
watershed approaches have been most extensivelyteaddoThe rain-fed agriculture
contributes 58 per cent to world’s food basket fl@dnper cent agriculture lands (Raju et
al. 2008). As a consequence of global populatiamei@se, water for food production is
becoming an increasingly scarce resource, and itbatisn is further aggravated by
climate change (Molden, 2007). The rain- fed areas the hotspots of poverty,
malnutrition, food insecurity, prone to severe latehradation, water security and poor
social and institutional infrastructure (Rockstcetral. 2007; Wani et al. 2007). Watershed
development program is, therefore, considered afantive tool for addressing many of
these problems and recognized as potential engmegficulture growth and development
in fragile and marginal rain-fed areas (Joshi eR@D5; Ahluwalia and Wani et al. 2006).
Management of natural resources at watershed paoadeices multiple benefits in terms of
increasing food production, improving livelihoodsotecting environment, addressing
gender and equity issues along with biodiversitposons (Sharma, 2002; Wani et al.
2003a,b; Joshi et al. 2005; and Rockstorm et &7R0
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Concept of Water shed

Watershed development is a holistic approach it kand strengthen the basic
resources, so as to enable the establishment oddisaisle life support. This is an

integrated approach on a natural hydrological taityatershed”.

Watershed is a natural hydrological entity thaters a specific area expanded on
land surface, within whose boundaries the entirgfath run-off ultimately passes through
a specifically defined stream. So, it is a unitasfd on which all water that falls collects
by force of gravity, runs via common outlet. lthgis an area of land that contributes run-
off to a common point and is separated from adjgjrareas by a natural ridgeline (Oswal,
1999).

Singh (2000) has defined watershed as a geograwba drained by stream of
connecting streams such that all precipitatiorhia &rea leaves the area in a concentrated

flow through a single outlet.

Watershed, as a natural unit of ecosystem planainddevelopment, is widely
used in most of the countries. It has a wide speattof characteristics like watershed
topography consist of mountains, hills, plains, ligal valleys and so on. Each is
characterized by variable slope and the area, fmom location in the watershed to the
other location; land mass includes land use, sgdetand underlying geology;
meteorological factors contain rain, evaporatioadiation, wind, temperature etc.;

vegetation involves agriculture, forestry and afgnestry.

These resources are interdependent and ultimaiahagement of these factors is

determined with the proper consideration of ecaalgand socio-economic factors.

Watershed development project is aimed at conservaf natural resources and
maintaining the ecological development of the argausing the simple soil and water

conservation techniques.

The process of watershed development involvesrdmated multidisciplinary
activities and expertise from several departmehtssustain the assets created under the
programme, the participation of the people comnyr@s well as Panchayati Raj

institutions is also essential. In Karnataka, wasitodies and Departments implementing
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watershed development programmes needed greatesrdic@tion in planning,
implementation and supervision necessitating a @oed thrust on watershed

management.

A watershed, also called a drainage basin or oagab area, is delned as an area in
which all water flowing into it goes to a commontleti People and livestock are the
integral part of watershed and their activitiegeffthe productive status of watersheds and
vice versa. From the hydrological point of views ttifferent phases of hydrological cycle
in a watershed are dependent on the various nafeatlires and human activities.
Watershed is not simply the hydrological unit blgoasocio- political-ecological entity
which plays crucial role in determining food, sécand economical security and provides

life support services to rural people (Wani et@0D&).

Watershed management is a landscape-based strditagyaims to implement
improved natural resource management systems famoiing livelihoods and promoting
beneficial conservation, sustainable use, and nemagt of natural resources. Integrated
watershed management (IWM) has been promoted ity m@mtries as a suitable strategy
for improving productivity and sustainable intercation of agriculture.

In India, most watershed projects are implemented the twin objectives of soll
and water conservation and enhancing the livelisagdhe rural poor (Sharma and Scott,
2005). Different types of treatment activities @irout in a watershed include soil and
moisture conservation measures in agriculturaldaiedntour/ field bunding and summer
ploughing), drainage line treatment measures (Ibost#der check dam, minor check dam,
major check dam, and retaining walls), water reseudevelopment/management
(percolation pond, farm pond, and drip and sprinktegation), crop demonstration,
horticulture plantation and afforestation (Palamsand Suresh Kumar, 2005). The aim
has been to ensure the availability of drinking ewatuel wood and fodder and raise
income and employment for farmers and landlessuiers through improvement in

agricultural production and productivity (Rao, 2p00

Watershed Development can open up new opporturfiesiouseholds to both

intensify and extensify production, for exampleotigh:
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* Increasing the frequency of cultivation — increaggdundwater recharge often
permits cultivation of a second crop, or ‘life-sayiirrigation of a main crop; and

* Adopting new technologies, such as improved vasebtf staple crops, higher
levels of input use and higher yields; shifts te tultivation of higher value crops
in some areas;

* Expansion of cultivated areas — soil and water eoadion and irrigation

structures can bring new land into production.

All of the above tend to generate increased demdmd labour. These may be
provided initially from farm family sources and saguently by hired labour. Beyond
pilot projects, however it is not known, for insten how far intensification/extensification
generates employment opportunities for householoféen poor and the landless — which

depend on labouring for their livelihoods.

The problem statement

Recognising the importance of watershed developrmpesgramme in the state,
Cooch Behar district also implemented 6 nos. ofronwatershed project during XI- five
year plan (2007-08 to 2011-12) of which Rangamattenshed project has executed at
Mathabhanga-Il Block. It is a project among 48 nigicro watershed project in West
Bengal during XI- five year plan period. The prajeomprised of Rangamati (Part),
Ruidanga (Part), Mukuldanga (Part) mouzas of Rudamand Barsoulmari Gram
Panchayat. The Rangamati micro watershed is amegfiadepression resulting in few
physiographic problems which largely contribute deteriorate other socio-economic
situation. The major problems of this micro watextkvere soil erosion (sheet erosion, rill
erosion, gully erosion and stream bank erosiormgh hainfall causes occurrence of flood,
deposition of sand in the cultivable area and cdsvéhe land uncultivable or
unculturable; the surface of the watershed is 8ligfloppy causing excessive run-off of
down pour resulting low crop production and produigt; some parts of the watershed is
low lying, causing stagnation of water, resultirgppyield; most of the agricultural crop
field were suffering from irrigation facility; soils acidic in nature and suffering from

micro nutrient deficiencies like zinc, boron and Iyholenum, resulting poor crop
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production; lack of awareness of farmers in respéainodern technology and modern

agriculture; poor socio-economic situation of thetevshed community.

Considering the problem in the area the Rangamatro watershed was
implemented in 1st April, 2007 and emphasized o plaking by graded and field banks,
gully plugging by vegetative, mechanical and engiimg measures, construction and re-
excavation of drainage channel, making of barrigndband periphery bund to enhance
water holding capacity and also to protect agastretam bank erosion, excavation and re-
excavation of Water Harvesting Structure (WHS) Badn Pond (FP) conserve more rain
water or down pour, construction of well in projecea helps to meet-up scarcity of water
for plants, animals and human beings, sand reclamaly different types of bund and
reclamation of soil acidity by incorporation of k@meliorates like lime, dolomite is
useful in respect of soil texture and soil struefuesulting good crop production, testing
and demonstration of new indigenous and low coshrielogy helps for better crop
production, crop demonstration from traditionalnfarg system to modern integrated
farming system is adopted for optimum productiom gmoductivity, Natural resource
management, production enhancement and livelihotditees brings positive changes of
socio-economic condition of Rangamati watershegeptarea. The project completed on
31% march 2012.

With the above backdrop, the present study wasnigkken to assess the impact of

this micro watershed on the livelihood of the peopith the following specific objectives.

Objectives of the study

1. To study the socio-economic and personal charatt=riof the respondents of the
watershed area.

2. To study the changes occurred in crop acreage,pmaghuctivity, adoption level of
crop production technology and watershed technologyfarm level due to
introduction of watershed development project.

3. To study the socio-environmental and farm level nges occurred due to
introduction of watershed development project.

4. To study the attitude of respondents towards thtensiaed development project.
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5. To assess the relationship between different secomomic and personal

characteristics of the respondents with differempact variables.

Limitation of the study

The limitation of this study emerged as two-folheQcame from the fact that it is
a study of social science and used the social sgiscales and measurements- which have
some inherent limitations of precision. The outcomfieany social science study is also
limited to the extent to which the respondents wattiful in their response. The second
came from the time span for a degree oriented refsestdudy. It always limits the in-depth
enquiry of a topic. The present study is authentielation to the specific communities it
studied and the generalisation of the resultsnistéid to the extent of diversity of other
communities in relation to different physical claeas of watershed and the socio-

economic and personal characteristics of the refgus.
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CHAPTER-II

REVIEW OF LITERATURE

Review of literature regarding particular resbajgroblem provides a
framework for establishing the importance of thedgtwith other findings thereby getting
a clear understanding of the problem in hand. Basedhe objectives set forth in this
study, the relevant literature reviewed has beesgnted.

General Impact

Budumuru and Gebremedian (2006) in their report‘@Participatory Watershed
Management for Sustainable Rural Livelihoods inidhd pointed that participatory
watershed management projects have been raisimgma)cagricultural productivity,
generating employment and conserving soil and watsurces. The study suggested that
watershed development brought several positivedsrancluding diversification of the
rural economy, development of new institutionsy@asing cropping intensity, improved
fodder production, increased availability of drimggiwater with rising ground water table,
capacity development of the community etc. Basedhenevidence found, it had been
suggested that participatory watershed managenwant de a viable strategy of rural
development for achieving sustainable rural liveditis in India.

Charan (2005) conducted a study in Dharwad distfiarnataka and found out that
majority (45.34%) of the respondents had mediunellesf knowledge in respect of
watershed practices. There was increase in the euailpractices by over 45.00 per cent
who had knowledge about watershed practices naomitour bunds, ploughing across
the slope, strengthening of existing bunds, wataysyfertilizer application and spacing

after implementation of the programme.

Dadheechet al. (2008) conducted a study in Udaipur, Rajasthamh fannd that
education, health and load of work were the magnsgnal factors affecting farmers’
participation in NWDP. Study also reveals that agel level of living were the factor

which has relatively less effect on farmers’ p@pation. Among educational factors,
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illiteracy and coverage on local media were foungjanfactors which affects farmers’

participation in watershed development activities.

Dolli et al. (2009) conducted a study in Bijapur district, Katiaka and reveals that
though the village level institutions maintainedafincial stability, its focus is more on
supporting self help groups rather than taking afp@nal and maintenance activities in the
watershed area. Hence, there is need for reonentaf the local institutions to involve

actively in watershed management.

Joy (2003) a review of watershed projects in Kaka and Maharashtra
concluded that watershed development is of crumigbrtance in India. The progress of
globalization and privatization means that locatural resources, synonymous with
watershed ecosystem resources, are often therlzdigiive resources that the rural poor

have access to.

Kumar and Palanisami (2009) a recent study hasaneli that the households
contribution towards watershed development and t@aamce is influenced by various

household level and supra household level factors.

Ninga Reddy (2005) reported that 80.00 per centhef respondents possessed
radio and 54.00 per cent possessed televisionewtill61l per cent of them subscribed
newspaper. Further, in case of radio it is repotted 22.0 per cent of them listened to
agricultural programme regularly. In case of teden 25.34 per cent of respondent

farmers viewed the agricultural programmes regylarl

Palanisamiet al. (2009) indicated that in India Watershed developnaetivities
have been found to alter crop pattern, increaseap yields and crop diversification and
thereby could provide enhanced employment and faecome. Therefore, alternative
farming system combining agricultural crops, tresmsd livestock components with

comparable profit should be evolved and demonstiai¢he farmers.

Priya Deshingkar (2004) concludes that policy mslgtrould be prepared to face
increasing migration levels and embrace accumw@atnigration as a valid livelihood
strategy that can be combined with WSD effortsremate win-win situations for the poor

and overall economic development.
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Raju et al. (2011) a study conducted in Alwar district Rajast concluded that
watershed management is invariable a cooperatidecammunity based activity. Further
findings of high extent of cooperation, accommauiatiassimilation and low extent of
competition and conflict suggest that it is possil@nd necessary to minimize the
competition and conflicts while maximizing coopévat accommodation and assimilation
for successful watershed development. For effeceffecient and sustainable watershed

development it is necessary to involve local comityun all stages.

Rajuet al. (2012) conducted a study in Alwar district, Ragat and concluded that
watershed development has substantial socio-eceniompiact, increased risk orientation
of farmers, higher socio political participatioeduction in women’ perceived drudgery in
bringing of water, fodder and fuel as well as idlipg of water from wells along with
increased knowledge of soil and water conservairactices. The impact was also visible
in terms of increased income from agriculture, tpiaccumulation, increased
productivity and employment opportunity along witisreased B:C ratio and land value of
agricultural land. Watershed management is a viédténology, but efforts should be
made to ensure peoples participation to bring swatdity to watershed development.

Reddy (2001) found that, improvement in househot®dme and employment are

statistically significant in all the sample villagwith the total livelihood capitals.

Reddy (2001) study on watershed development aetiHood security: found that
improvements in the household income and employrmenstatistically significant in all
the sample villages with the total livelihoods a@sgéinancial capital); while fuel wood
and water availability was not found significant atl the village except mallapuram
(natural capital); human capital indicators haveprioved significantly where as social
capital has not changed significantly due to waiedsntervention.

Sharma (2001) a study of a watershed project ima@isgarh showed the
implementing agency’s predicament in trying to ctetg the diverse range of activities
on time. Subsidies were made available to all hoolsks, irrespective of their economic
status. Those with larger areas of land benefitedtnThis inequitable spread of benefits
had a negative impact on local people’s sense afeoship of the project and on the

project’s sustainability.
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Sharma and Sisodia (2008) in a study conductdddmipur reveals that farmer’s
better involvement at pre programme implementastage was recorded for meeting
called for formation of users committee. Farmeossent was taken before construction
of soil and water conservation structures. Whereast involvement was recorded in case

of animal husbandry and crop production activities.

Sharmaet al. (2007) conducted a study in Jammu district andncluded that to
ensure people participation in watershed progranwmsé, of top officer must be ensured
and there should be proper marketing facilitieshed farmers could make marketing for
input and output. And that the role of people pgvation in the management of watershed

programme has a positive impact on project offagewell as local farming community.

Singh (2007) analysed the benefits from partiopatwatershed management
among arid zone farmers. The study was conductedibna watershed, located in
Shergarh Community Development Block of Jodhpuiridisin the arid part of Rajasthan.
The study concluded that the participatory watedspiject managed natural resources
properly and provided benefits to the villagere #easonal flood was controlled, more
water, fuel, fodder, employment and income wereilabke, the environment was
improved with more greenery and the solar light] #me environment became healthier
and scenic. The research institutes provided gomlanselection of the watershed, design
of the engineering structure, survey of the watsshnd selection of the appropriate
agriculture practices. The NGO placed a great stire®ducating the villagers about the

watershed through various extension methods.

Sundaram (2012) conducted a study in Mizoram aasl dxamined its effect on
sustainable development of natural resources, @mvient protection, and improvement
of the socioeconomic conditions of the resourcer g@ations on participatory approach.
Generally people in the watershed area are gergrappreciated the watershed project
because when we compare with other centrally spedsechemes it is the only scheme
reaching to the common poor people’s door. Theythelt if this scheme is implemented
in a systematic and effective manner it will benédfie common people immensely and

more productively.

Wani et al. (2008) conducted a study in Patancheru, Andhaalddh and reveals

that for achieving the desired participation of plep involvement of community
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organizations, groups and other stakeholders areiatr In fact, the new generation
watershed development projects are incorporatingvative institutional arrangements to

involve the multi-stakeholders for achieving effiesty and sustainability.

Yoganand and Gebremedhin (2006) has been notédirnthadia participatory
watershed management projects have been raisimgma)cagricultural productivity,
generating employment and conserving soil and watsurces. Evidence from the three
case studies and other general impact studies stsgfpat watershed development brought
several positive trends including diversificatidrtlee rural economy, development of new
institutions, increasing cropping intensity, Insieg cropping intensity, improved fodder
production, increased availability of drinking wateith rising ground water table,

capacity development of the community etc.

Socio-economic I mpact

Badal et al. (2006) conducted a study in Rajasthan and revkalsa negative
relationship was found between participation arfefarin income. This may be due to the
fact that the number of days farmers work on arfasfh job leaves them with little time
for being associated with the watershed activitiskoreover, their dependence on
watershed resources becomes less, leading todis@iterest in the programme. capital),
while fuel wood and water availability was not fausignificant in all villages except
Mallapuram, human capital indicators have improsigghificantly whereas, social capital

has not changed significantly due to watershedvetgion.

Chavan and Rathod (2003) have acknowledged tleatvdtershed development
programmes are potential to augment income andceegoverty among the watershed
communities. These studies have focused that thgrasitive change in crop yielding and

productivity, cropping intensity and optimum usdarim implements despite some odds.

ETC, India (2004) in its report indicated that ante generation programme
launched through SHGs in all the watersheds haea bble to make good impact on the
income levels of the landless and the marginal éasmTraining in entrepreneurial

activities has been able to increase the incomel lend bring out the entrepreneurial
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abilities of women. This is true in case of thosemvwen beneficiaries who owned kirani

shops and hotel.

Madhavareddy (2001) in his study on peoples’ pmdition in watershed
development programme implemented by governmentanegovernment organization-
A comparative analysis revealed that equal pergent respondents (38.30% each)
belonged to the middle age category in both govenirarganization and non-government
organization watershed. Higher per cent of farn@&30%) of government organization
watershed belong to young age category compar2d.8 per cent of farmers belonging

to old age group.

Manjula and Belli (1994) revealed a non-significeglaitionship between farm size
and attitude of farm women towards watershed manageprogramme in Kolar district
of Karnataka.

Mondal et al. (2013) conducted a study in Bundelkhand regiordiiWa Pradesh
and reveals that participation in watershed dewekg programmes can increase if
benefits of land and water resources developmentely received and perceived by
farmers given their own socio-economic conditiddence, increasing farmer's knowledge
and access towards information flow through extegaixtension facilities will help them

to comprehend the benefits of such programmestierbeay.

Naberiaand Khare (2006) conducted a study in Jabalpurcam¢luded that the
tribal women play an important role and have mediparticipation in watershed
practices. Their participation is affected by ediora type of family, land holding,
material possession, occupation, annual incomealsparticipation, extension contact,

economic motivation and knowledge of watershedtpes.

Ninga Reddy (2005) in his study, ‘A study on knedgde, extent of participation
and benefits derived by participant farmers of Watershed development programme in
Raichur district of Karnataka' reported that 30.p6r cent of the respondents had
education upto high school, followed by middle sh(28.00%) and primary school
(27.33%). Nearly 12.00 per cent of them were ilsites, while a meager 4.00 per cent of

them had education up to college and degree prageam
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Ninga Reddy (2005) reported that comparatively enoumber of farmers
(64.00%) belonged to semi medium land holding aatgdgollowed by 22.00 per cent in
medium category, whereas 10.67 per cent of themshaall land holding and a meager
3.33 per cent of them belonged to big land holdiatggory.

Raghunandan (2004) in his study, ‘A study on kmealge and adoption level of
soil and water conservation practices by farmersonthern Karnataka’' reported that
45.00 per cent of the respondents belonged to tbdlenage group, followed by old age
(36.25%) and young age group (18.75%), respectively

Shah (2001) a study in Gujarat found that checksda the favoured technology

for watershed projects — directly benefited onlyp¥bscent of target households.

Shiyani, et al., (2002) in their study on “Socmeromic Impact of Watershed
Development in South Saurashtra Region of Gujas#ited that watershed development
played pivotal role in increasing cropping intemsiproductivity of various crops,
profitability and employment generation. The wated development also reduced the
income disparity among the beneficiaries. Reductioryield gap and in unit cost of
production was the added advantages of watershesdogenent.

Technical Impact

Charan (2005) conducted a study in Dharwad distkarnataka and reveals that
adoption level of the watershed practices by redpnts it was revealed that majority
(58.00%) of them belonged to medium adoption categbhere was increase in number
of respondents by more than 40.00 per cent who tadowatershed practices namely
contour bunds, improved varieties, strengtheningx$ting bunds and water ways after
implementation of the programme. And the major t@msts in soil and water
conservation practices faced by farmers were fragatien of land into unconventional
shape, water stagnation near bunded area and tinsaiming operations. In case of crop
production practices, the constraints faced by émsmwere non-availability of labour,

inadequate finance, heavy risk due to failure ohsomn and expensive chemicals.
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Chauhanret al. (2009) conducted a study in Jammu district andclealed that
change in cropping pattern and productivity was emior those which was managed by
people in a participatory mode. Moreover, farmeasgipipated in watershed gained more
knowledge in all the direction, as a result shiftnfi food grain crops to fruits and
vegetables was observed. During the course of figad®n, it was observed that potato,
onion and chilly were the main vegetable crops whgermango and citrus plants were

mostly planted by majority of farmers in the stuadga.

Jat et al. (2008) conducted a study in Madhya Pradesh amested that
appropriate steps needed to be taken by the farfoemational use of cultivated land,
wasteland, forests and other common property ressutJsing modern inputs like high
yielding varieties, chemical fertilizers, irrigatioand plant protection measuresc.,
increased the productivity of crops. The co-ordoratof farmers and government
functionaries, land development activities were sayhthe measures for improving the
Gauli Palasia Micro Watershed. Better co-ordinati@tween development agencies and
voluntary organizations is also essential for dffec implementation of watershed

programme.

Mondal et al. (2012) has assessed the technical efficiencylbivation of major
crops in the watersheds and control villages ofd&likhand region of Madhya Pradesh.
On an average, the watershed farmers have beed foube more efficient than their
counterparts at control villages, which justify tk#orts being made to improve the
productivity by land treatment and creation of watesources. The average technical
efficiency of most of the crops has been founddartedium to high, whereas in soybean
cultivation, it is low to medium. The shortfall the realized productivity from the frontier
has largely been due to technical inefficiency a#ttiin the control of individual farmers
at both the areas. Thus, farmers have substacbalesto improve their production with

the existing levels of input-use and technology.

Palanisami and Kumar (2009) conducted a studyamifNadu and found out that
Watershed development activities have been foundltey crop pattern, increase crop
yields and crop diversification and thereby provieiehanced employment and farm
income. Therefore, alternative farming system cammigi agricultural crops, trees and

livestock components with comparable profit shdoddevolved and demonstrated to the

14 |Page



farmers. Once the groundwater is available, higtematensive crops may be introduced.
Hence, appropriate water saving technologies likp de introduced without affecting
farmers’ choice of crops. The creation and impletawgon of regulations in relation to
depth of wells and spacing between wells will rexltice well failure, which could be

possible through formation of Watershed Association

Patil (2005) conducted a study on Dharwad disttind concluded that majority
(72.67%) of the respondents had medium level oft@dge in respect of soil and water
conservation practices. Majority of respondentsspesed the knowledge that contour
cultivation reduces soil erosion and conserves swmisture (66.00%), followed by
improves soil fertility, controls weeds, pest andgedse, improve soil physical characters

and helps to conserve runoff water and eroded soil.

Patil (2005) conducted a study on Dharwad distiad reveals that majority 45.34
per cent of the respondents had medium level ofmlenge in respect of watershed
practices. Fragmentation of land into unconventishape, water stagnation near bunded
area and time consuming operations were the majost@ints about soil and water

conservation practices faced by the farmers.

Patil (2005) conducted a study on Dharwad distaietl reveals that extent of
participation of farmers in the watershed developimgrogramme it was found that
majority (70.00%) of the respondents had mediunerexbf participation in watershed
activities. Regarding extent of participation individual watershed development
practices, overall full participation was observedctivities like collection of benchmark
information, identification and analysis of probledtetermining the needs, consulting
officials of watershed, determining the locatior ftonstruction of nalabunds and

constitute village watershed committee.

Praveen (1997) study on role perceptions and petéormance of mitrakisans in
transfer of watershed technology in Ranga Reddyicti®f Andhra Pradesh reported that
majority of mitra kisans belonged to low (44.16%)}ldwed by medium (43.34%) and
high (12.50%) levels of achievement motivation.

Rai and Singh (2008) in a study conducted in Majen, Madhya Pradesh

concluded from the findings of the study that migjoof farmers belonged to low socio
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economic status and having partial level of awassnand more favourable attitude
towards watershed development programme. Highlyashel®ed areas for training were
crop planning, water conservation technique andation and water management and
significant association was found between socionegoc status and training needs.
rainfed areas (NWDPRA) in Burdwan district of wddtngal, inferred that majority
(68.33%) of the beneficiaries fall under mediumelesf achievement motivation followed
by high (20.00%) and low (11.67%) levels of achreeat motivation.

Roy et al. (2008) conducted a study in Bangkuré&ridisand concluded that the
watershed development programme has contributedfisent increase in the level of
adoption of watershed management practices by smdlmarginal farmers. The increase
in the mean adoption score of soil and water camas@n practices were 7.48 and 4.59
whereas increase in the mean adoption score ofowegrcrop production practices were
14.32 and 10.54 for small and marginal farmerseetyely after implementation of the
programme. Further the small and marginal farmeasl hake-up non-arable land

development practices in the areas.

Sadagath and Devendrappa (2011) a study Karnegakals that adoption level of
farmers about individual watershed programme prastand impact of the programme on
production and productivity of paddy in projectarevealed that a majority (58.00%) of
the respondents belonged to medium adoption leatebory with mean adoption score of
13.78. There was increase in the number of respusdeth respect to adoption of soll
and water conservation practices like contour buftds34%), water ways (44.00%),
strengthening of existing bunds (42.67%) and plonglacross the slope (29.33%) due to
the programme.

Satyendra (2006) in his case study on “Impact feé hational watershed
development programmes on income and employmenergeon in Chhattisgarh”,
analysed 194 respondents on watershed area. Ttg guealed that ~ 17.34 lakh was
spent to create the basic activities in the proggetn which was 37.76 per cent of total
investment. An expenditure of'14 lakh (30.49 pentfevas spent to improve the
production system in available and non - availablea which included crop
demonstration, agro — forestry, dry land horticdfworganic 21 farming system, poultry,

piggery, goat rearing, basket and rope making, € remaining part of the fund
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approved was spent to improve the soil and wates@wation and livestock management
activities. The watershed area had 28.02 per cegaiion mainly due to relatively more
public investments in that area while that figur@svenly 13.33 per cent in non watershed

area.

Sharmaet al. (2008) conducted a study in Jammu district anitlemled that the
overall adoption of watershed management practicéise area of participating and non-
participating watershed areas was 59.33 and 4@®R2gnt, respectively. Whereas a poor
adoption was observed in case of animal and pastareagement particularly in non-

participating areas.

Sridhar (2002) in his evaluative study of watetspeogramme in Pavagada taluk
of Tumkur district in Karnataka found that 44.6¢ pent of the respondents were middle
aged, while, 28.00 per cent of them were young ranghining 27.33 per cent belong to

old age.
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CHAPTER-III

THEORETICAL ORIENTATION

The chapter presents a discussion on the conceptd in the thesis and their

operationalisation in the present study along withhypotheses derived for test.

Watershed: It can be defined as the drainage basin or catchrasea of a
particular stream or river. A watershed is a geoblpdjical unit which drains into a
common point by a system of streams. The waterapptbach is a project based ridge to

valley approach for in-situ soil and water cons@ora

Watershed Area: It refers to the area from where water to a paldr drainage
system, like river or stream comes from. The arag mnge from few hectares to several
thousands of hectares. It is a land area that eptainfall and conveys the overland flow
and runoff to an outlet in the main flow channdieTsize of the watershed may vary from
a few square meters to thousands of square kilomelde size becomes important,
depending upon the objective of working with thetevshed. For example, for large
irrigation projects, watersheds of thousands ofsgkilometers size may be considered.
On the other hand, for a small storage structufarim (farm pond), only a few hectares of
land is considered. Watershed is also affected floyestation, grassland development,
cultivation etc. The board objectives were the pbam of the overall economic
development and improvement of the socio-econoroitditions of the resource poor
sections of people inhabiting the programme ar€hs. Drought Prone Area Programme
(DPAP) and the Desert Development Programme (DDd?gWwrought into the Watershed
mode in 1987. The Integrated Wasteland DeveloprReogramme (IWDP) launched in
1989 under the National Wasteland on watershedsb@di these programmes were
brought under the Guidelines for Watershed Devetgrwith effect from 1 April, 1995.
Other major programmes now being implemented thrdhg approach are the National
Watershed Development Project in Rainfed Areas (NRRB) and the Watershed
Development in Shifting Cultivation Areas (WDSCA)tbe Ministry of Agriculture.

Impact: Impact may be defined as a marked effect or infteeof a phenomenon
or an activity or some other thing. Impact evalatassesses the changes that can be
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attributed to a particular intervention, such agraject, program or policy, both the
intended ones, as well as ideally the unintendexs.om contrast to outcome monitoring,
which examines whether targets have been achiewgmict evaluation is structured to
answer the question: how would outcomes such dgipants’ well-being have changed
if the intervention had not been undertaken? Tinslves counterfactual analysis, that is,
“a comparison between what actually happened arat wiould have happened in the
absence of the intervention. Impact evaluationk se@answer cause-and-effect questions.
In other words, they look for the changes in outedimat are directly attributable to a

program.

The impact of a watershed project can be assessdadw of the following sub-

components.

Environmental impact: For protecting vegetative cover throughout thary¢o
create ecological balance in the watershed aredeqiing fertile top soil, utilizing the
land based on its capabilities, in situ conservatbrain water, increasing ground water

recharge, etc.

Economic impact: It draws attention for increase in cropping irsién through
inter and sequence cropping, maximizing farm incotheugh agricultural related
activities such as dairy, poultry, sheep and ga@atming, improved and sustained
livelihood status of the watershed community witfe@al emphasis on the poor and

women, eftc.

Institutional impact: It includes formation of watershed committees aedf-

help- groups, establishing sustainable communiaization, etc.

Social impact: It includes alleviation of poverty, awarenesseation, improving
skills of the local community, capacity building tiaties, women’s participation in

decision-making process, empowerment of the comtyugtic.

Livelihood Impact: A livelihood comprises the capabilities, assessores,
resources, claims and access) and recovers fressstnd shocks maintain or enhance its

capabilities and assets and provide sustainabldiiood opportunities for the next
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generation and which contributes net benefits heotivelihoods at the local and global
levels and in the long and short run (ChambersGordvay, 1992).

In terms of livelihood, WSD can open up new oppoities by supporting
agricultural intensification processes. The subseatjincreases in crop intensity can also
potentially lead to the creation of labour oppotties. Some of the most striking evidence

of intensification comes from the livestock sector.

To specifically assess the impact of watershedjuantitative terms previous
concepts were operationalised with the followingact variables and indices.

Crop productivity: It is the crop yield per unit area. Crop yieldaisneasurement
of the amount of a crop that was harvested per ahitand area. Crop yield is the
measurement often used for a cereal, grain or legamd is normally measured in metric

tons per hectare (or kilograms per hectare).

Crop area: It is a surface of land on which a crop is growngeneral, the area
measured includes the area cultivated, headlanidfied and other non-cultivated areas.
Such an area can be called gross area as agamnsetharea which includes only the
portion of the gross area actually cultivated.

Cropping intensity: Cropping intensity is the fraction of the cultigd area that is
harvested. The cropping intensity may exceed 10€epéwhere more than one crop cycle

is permitted each year on the same area.

Crop diversity: The term diversity when applied to crop rotationsans more
than simply adding another crop or crop type to ribi@tion. Present study had taken

number of crops cultivated per farm.

Changes in farm condition: Farm physical condition was assessed by erosion i
farm, irrigation in farm, soil erosion from farnpissedimentation in ditches and furrows,
water availability in farm ponds, water availalyiliin dry seasons, ground water table,

crop productivity, cropping area, number of crap] cultivation area in dry season etc.

Changes in water conflict, farm income and animebandry were also assessed.
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Adoption of technology: Adoption is the use or practice of a technoldgyterent

crop technologies were taken into consideration.

Knowledge-adoption index: it is a combine measure of knowledge and adoption

level regarding a watershed technology.

Derivation of hypothesis

Hypo-1: There is a significant difference in seemdnomic and personal

characteristics of the respondents of the waterahdcon-watershed area.

Hypo-2: Significant changes occurred in crop agegacrop productivity, crop
diversity and cropping intensity in farm level due introduction of watershed

development project.

Hypo-3: Significant changes occurred in adopti@vel of crop production
technology and watershed technology in farm lewst do introduction of watershed

development project.

Hypo-4: Significant socio-environmental changesused due to introduction of

watershed development project.

Hypo-5: Significant relationship exists betweerifedtent socio-economic and

personal characteristics of the respondents wifardint impact variables.
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CHAPTER-IV

RESEARCH METHODOL OGY

In this chapter, the methods and procedure ofsiiy&tion as used in the study are

presented under the following points.
A. Design of research
B. Selection of the area and the respondents
C. Variables and scales for measurements
D. Data collection tools and procedures

E. Data processing and analysis

Design of Research

In a study on evaluation of impact of any projesuires informal study design
like before-after without control; after with coakror before-after with control designs.
Due to the time constraint, the present study abpoth before-after without control and
after with control research designs wherever necgssiowever, the present study relied
on the memory of the respondents when collectearnmdtion regarding the time period

before inception of the watershed project in treaar

Selection of the area and the respondents

The present study was an attempt to assess thetimpaatershed development
programme under the new guidelines in a wider cdarnté rural livelihoods. The study
was conducted in the Cooch Behar district of Weshdal. Two blocks namely

Mathabhanga-ll and Cooch Behar-ll were purposivalglected considering the
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convenience and time frame for the study. In Matlaalga-Il Block, three watershed
villages were selected as a treated village andrmamewatershed village selected from
Cooch Behar-1l Block as a control village. Afterleszing the villages, 90 respondents

were selected from the villages as per the follgwin
Watershed villages

1. Rangamati — 20 No.
2. Ramthenga — 20 No.
3. Mukuldanga — 20 No.

Non-Watershed village
1. Kalarayer Kuthi — 30 No.

Collection of data

Primary Data: Primary data was collected by using household vigess. The
interview was conducted of all the farm househdhlighe treatment and the control
villages. The interview has information on 60 households fribi treatment village and
30 households from the control villages, thereltgliog 90 respondent$re and post
development data were collected from each treatwibage (20 households was analysed
from each village). Information was collected oriseeconomic variables such as caste,
religion, education status of the household membamgployment patterns, area under
cultivation, organizational participation and commfarm household assets. Agricultural
information collected included those on the cropisivated in Kharif, Rabi and Pre-kharif
seasons, yield, application of fertilizers, pestés, High yielding varieties, irrigation

source and different mechanization for cultivationa crop-by-crop basis.

Variables and scalesfor measurements
M easur ement of socio-economic and personal characters

Age: Direct numerical value taken as variables.
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Family Information: Family information collected on total number of migers,
their educational status, age and occupation. Diremerical values were taken in each

case.

Organisational participation: The scale composed of ‘no member’, ‘member’,

‘office bearer’ and ‘leader’, with correspondingses of ‘0’, ‘1’, ‘2" and ‘3’ respectively.

Cosmo politeness/outside contact: It is the extent of contact with outside world.
It collected responses of the respondents regattiigig visit to the district headquarters,
mahakuma headquarters, nearest town or bazaar, tothas and State head quarters.

Direct numerical values were taken.

Nature of home: The scale composed of ‘bamboo’, ‘tin’, ‘wood’ aipdicca’ with

corresponding scores of ‘1’, ‘2’, ‘3’ and ‘4’ resgevely.

Nature of sanitation: The scale composed of ‘no sanitation’, ‘ring(softll)’,
‘ring(hard wall)’ and ‘sanitary’ with correspondingcores of ‘0", ‘1, ‘2" and ‘3

respectively.

Information seeking/Communication behaviour: The scores composed based on
the frequency of communication with mass media amérpersonal channels of
information with corresponding responses of ‘neveometime’; and ‘regular’ with ‘0", ‘1’

and ‘2’ scores respectively.

I mpact variables
Crop yield: Direct numerical value taken as variables in MY hait.

Crop acreage: Direct numerical value taken as bkesain local unit (Bigha = 33 decimals
in the study area=1333.33%)n

Crop diversity: It is taken as the number of crops cultivated ia flrm. Direct

numerical value taken as variable.
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Cropping Intensity: It is take as the ratio between gross cropped arel net

cultivable area in the farm in an year. It is meadun percentage.

Adoption Quotient: It is a composite index derived from the formafeSing and
Sing (1974) [which is also a modification of theeatteveloped by Chattopadhyay (1963)].

It is calculated as

i1 ni/N

x 100
T

Where, ni=number of adopters of ith technology for a crop
N=total number of farmers
T=total number of technology considered

Knowledge-adoption quotient: It is also an index for a technology calculated a
follows
Knowledge adoption score obtained

. . _ 9
Knowledge adoption Quotient VM aximim score obtainable 100

Obtained score for a technology was achieved yree point scale [don't
know=0, know but not adopted=1, adopted=2]

Statistical analysis used

The statistical methods in this study include PEetage, Mean, t-test and
Wilcoxon Matched Pair Signed Rank (t) test wereduse per the characteristics of data.

Analysis of data

The data of the present investigation, with thép h&f the above mentioned
statistical tools, were analysed taking the suppbithe data analysis tool of the Microsoft
Excel.

25| Page



CHAPTER-V

RESEARCH SETTING

This chapter is intended to present a brief deBoripof the area, where study has
been carried out. The study has been carried dueidlistrict of Cooch Behar. The setting
of this study sought to describe in terms of soa@abnomic and agricultural aspect of

areas.
Description of West Bengal

West Bengal is one of the twenty-nine states inaln@eographically the state is
located at 2838 to 2710' N latitude and 850, to 8950, E longitude. Tropic of Cancer
passes through the state over the districts BurdBankura, Nadia and Purulia. West
Bengal is bounded by Nepal in the north, Assanhénrtorth-east, Republic of Bangladesh
in the east, Bay of Bengal in the south, Orisshénsouth-east, Bihar and Jharkhand in the
north-west. Area of the state Is 88,752 sqg. km.

According to 2011 census its population is 91,2756,0f which male and female
are 46,809,027 and 44,467,088 respectively. Des$it{yest Bengal is 1,028 per sq km
which is higher than national average 382 per sq kiteracy rate is 76.26%. Of that,
male literacy stands at 81.69 percent while ferti@eacy is at 66.57 percent.

In West Bengal the no. of mouza and inhabitechgéks according to 2001 census
are 40,782 and 37,945 respectively. The total tedaarea of West Bengal is 8687450 ha.
Including this the total cultivable area is 5812@f6and forest area is 117477 ha.

The total West Bengal state comprises of 19 distniz. Darjeeling. Coochbehar,
Jalpaiguri, Uttar Dinajpur, Dakshin Dinajpur, MajdMursidabad, Hoogly, Howrah,
Nadia, Burdwan, Birbhum, Bankura, Purulia, 24 Pagga(N), 24 Parganas (S), Purba
Medinipur, Paschim Medinipur and Kolkata
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Fig.-1: Map of West Bengal

Description of Cooch Behar District

Coochbehar lies between 25°57.47” to 26°36.2” Nddhtude and between
89°54.35” to 88°47.44” East longitude. It is lochia North-Eastern part of the state and
bounded by the Dist. of Jalpaiguri in North, stateAssam in East and the international

border in the form of Indo-Bangladesh boundarthan South as well as in the West.
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The district contains 12 blocks 128 Gram pancleagatl 1188 villages. The main
river is Teesta and the main crops are rice, wie@ and mustard. This district is familiar
in vegetables and fruit production through the y&dme total area of Cooch Behar is 3,
31,566 ha.

The birth rate of this district (per 1000 popuwaii is 20.60. The couple protection
rate is 62. The death and infant mortality rate/.i50 and 50 respectively. The health
condition is maintained by one district hospitalyif sub divisional hospitals and 12 block
primary Health centre.

The district comprise of 12 blocks viz. Cooch BehaCooch Behar-Il, Dinhata-I,
Dinhata-1l, Haldibari, Mathabhanga-l, Mathabhagaditai, Sitalkuchi, Tufangange-I,
Tufangange-Il.

Almost 85-90% of the total population depends gncalture.

Agricultural area= 2530.63 sg.kms.
* Forest area=56.99sqg.kms.
* Net area for cultivation= 2,46.491ha
* Cropping Intensity=215%
* lrrigated area=35%

Climate of the district

A highly atmosphere and abundant rains charaetehe climate of this district,
with temperature being seldom excessive. The pdéroyd June to beginning of October is
South-West monsoon season. Oct to mid Nov conssitpbst monsoon season. Cold
season begin from Nov to Feb and hot season begim farch to May. January is the
coldest month and April is the hottest month. Ttreasphere is highly humid throughout
the year.
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Rainfall: Average annual rainfl in the district is 5,348.8 mm. Rainfall
generally increases from So-West to NorthEast. About 70% of the annual rainfall

received during soutivest monsoon season, June being the rainiest r

Soil and agriculture

The solil is alluvial of ver recent formation. It is mostly sandy and loose.
surface solil is loam and hardly any good clay isith Most of the high lands appertair

Sitalkuchi area and most of the low lands lie inlizta are:

Table5.1: Demography of thedistrict

Actual Ppulation: 2,822,780
Male: 1,453,590
Female: 1,369,190
Population Growtt 13.86%
Sex Ratio (Per 100( 942
Average Literacy 75.49
Male Literacy 81.52
Female Literac) 69.08
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Fig.-2: Map of Cooch Behar
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RESEARCH SETTING

5.3. Mathabhanga-I1:

The block Mathbahengail consists of 10 Gram Panchayats (GPs) in her aft
operation. Total number of villages is 93. The t@eographical area of this block
313.84 sqg. km. Total agricultural land is 18,293 tdtivable). The total irrigated area
9811 ha. The wmin sources of irrigation are river lift irrigatiof8), shallow tube we
(130). The soil condition is sandy loam and thenalie is modest dry with moder:

rainfall.

The total population of this block is 1,86,683 (8-96,031 and fema-90,652).
Among this population the total no. of Schedule Caste @aldedule Tribe population
1,07,718and 2,173 respectively. The sex ratio &13D0 of the block and the child <
ratio is 979:1000. The percentage of child popalatin respect of total populatiois
16.17%. The literacy rate (excludin-6 year’'s population) of this block is 68.56%. 1
total no. of literate is 1,12,793 (m- 65,517 and female45,276). Among this 15,74
people are associated with agricultural lab:

Mathabhanga - 11

BANGLADESHI
CHHITMAHAL

Fig.-2: Map of Mathabhanga-I1 block
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5.4. Cooch Behar-I1:

The block Cooch Behar-Il consists of 13 Gram Pagats (GPs) in her area of
operation. The total geographical area of this lbligc362.36 sq. km. The net cultivable
area is 24,011 ha. The agricultural land is 18,789The total irrigated area is 9811 ha.
The main sources of irrigation are river lift iraigon (10), deep tube well (7), shallow tube
well (718). The soil condition is sandy loam and thimate is modest dry with moderate

rainfall.

The total population of this block is 2,98,163 (@4,54,011 and female-
1,44,152). Among this population the total no. @h&dule Caste and Schedule Tribe
population is 1,19,479 and 2,904 respectively. 3déeratio is 936:1000 of the block and
the child sex ratio is 960:1000. The percentagehiid population in respect of total
population is 14.49%. The literacy rate (excluddi§ year's population) of this block is
74.56%. The total no. of literate is 1,90,093 (mal®9,694 and female- 80,399). Among
this 20,221 people are associated with agriculttabbur. No. of below poverty line
family of this block is 31,226.

5.4.1. Gram panchayat (Pundibari):

The study was conducted in the village Kalaray#rkin the gram panchayat of
Pundibari. The Gram Panchayat Pundibari consistsxoVillages, viz., Angrakata, Bag
Bhandar, Basdaha Natibari, Hoglabari, Kalarayerikaid Sajherpar Ghoramara. The total
land situation is semi medium to low in nature. Tign water source is ground water and
river. Under this Gram Panchayat the total area6®0.95 hectares and the agricultural
area among this is 2368.11 hectares. The main eafrarigation is deep tube well (7
Hand pump, 1 PWS and other-1) in Basdaha Natilbéwglabari and Kalarayerkuthi
village. The total cultivable lands are under ri&d condition. The domestic water supply

is mainly from tube-well.

In this Gram Panchayat the total population %388, (male- 19623 and female-
18025). The total literacy rate of this Gram Panelhas 70.05%. The total agricultural

labourer in this area is 4521 (main and marginaicafjural labourer). The farmers are
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using agricultural inputs from the private fertdizshop prevailing mainly in the Pundibari
market. The total no. of market or hat is four. Tlee of bank is one (Central Bank of
India, Pundibari) and another bank named State Rdnkdia-Grahak Seva Kendra is

there in Pundibari.

In the context of educational facilities, the wd.primary school is 20 and no. of
high school is 2. The health status is quite goldiere is one primary health centre,

Pundibari Block Primary Health Centre.
5.4.2. Kalarayerkuthi:

Most part of the village Kalarayerkuthi falls undee Gram Panchayat Pundibari
and some part falls under the Gram Panchayat Pathek It consists of three small
hamlets, viz., Uttar Kalarayerkuthi, Madhya Kaladguthi and Dakshin Kalarayerkuthi.
The village Kalarayerkuthi mainly is agriculture mimated village as well as some
secondary income generating activities are alswaiieg in the village. The total
geographical area of this village is 1486.65 hect@ut of this the total agricultural area is
763.87 hectare and 9.31 hectare area is undet fares The soil type is sandy loam and
land condition is medium to sloppy low in naturdneTirrigation is being monitored by
own tube well and one diesel operated deep tubkamel one electricity operated deep

tube well are there in the village.

The total population of this village is 20739 (eal0812 and female- 9927). The
total Schedule Caste and Schedule Tribe populatiof007 (male- 2109 and female-
1898) and 41 (male- 24 and female- 17) respectivehe no. of small and marginal
farmer is 4637. The domestic water supply is ddmweugh tube well. The people use
market of Pundibari, Sonapur, Rajarhat, Duriahad athers. One commercial bank
(Central Bank of India, Pundibari) and one miniéSBank is there. The main health centre
is Pundibari Block Primary Health Centre, one priynaealth sub-centre is also there in

the village.

The education status is quite good; literacy raté1%. There are eight primary
schools, three Sishu Siksha Kendras and one Highdb the village.

32| Page



The Rangamati Micro-Water shed

Location and area: The Rangamati micro watershed (3A1C6-r) falls unde
Ruidanga Gram Panchayat and Barsoulmari Gram Pwgaichader Mathabhanga-I1 Block
in Cooch Behar district of West Bengal. The latéuehd longitude of the watershed are
26°26'28" N to 26°29'21" N and 89°11'17" E to 894¥3 E respectively surrounded by
Barasoulmari in the north, Rangamati in the wesd &awaguri mouza in the east.
Southern boundary of the micro watershed is lingthe river Mansai. A highway passes
along the eastern border of the micro watershedaadichinage channel, Ramthenga nala
passes through the lower part of it. The regiofs fahder the Terai sub region (Agro

climatic sub region).

The geographical area of the micro watershed Raatjas 842.995 ha. Total
effective project area under micro watershed is Bd0out of this about 65% of land is
arable and only 18.03% of this arable land is ategl. The soil is very shallow with light
texture pH ranging from 5.5 to 6.0. Almost 15.16%aawas suffering from drainage
congestion before implementation of the project.

Sail: Being the distinct near the Eastern Himalayan Rbtsthafter rains in the
catchment area of each of the rivers generallyinag&rong current and flood at the
adjacent area. The turbulent water carries sahdpsbbles which causes many problems
in productivity as well as hydrology. The soil @hed by alluvial deposits and in acidic
in nature. It is friable loam to sandy loam in depdnging 2.0 to 2.5 meter.the soil has a
low level of nitrogen while potassium and phosplsoevels are medium. Deficiency of
zinc, boron, calcium, magnesium, sulphur and madylodn is quite high.

Climate: The project area has a moderate type of climateactexized by heavily
rainfall during the monsoon and slight rainfallthe month of October to mid November.
The summer season is from April to May with apeirig the hottest month with mean
daily temperature of 32.5°c and mean daily minimi@mperature of 20.2°c. the winter

season lasts from late November to February, wotlrney the coldest month with
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temperature ranging from 10.4°c to 24.1°c. The aphere is very humid except the

period from February to May. The average annuafadiis 3300 mm.

Institution building: Rangamati Watershed Association was constituted
comprising of all the community members of deliegatnicro-watershed area. There is
one watershed committee, having 12 (twelve) memloérsvhich, 5 nos. members
represent from users groups (UGs) 4 nos. membens é@m Self Help Groups(SHGSs),
one member nominated by Pradhan, Gram Panchayaepassentative of of Gram
Panchayat, one member is Sub-Assistant Enginedrd8nservation), Mathabhanga and
remaining one is Assistant Director of Agricult{B»oil Conservation), Mathabhanga, who
is functioned as Project Implementing Agency (Pt&jn Watershed Development Team
Leader(WDTL) of Rangamati Watershed Project. WanisCommittee is performing as
executive body of the Watershed Association. TheoBmtion is registered under West
Bengal Society Registration Act, 1961. The regigirano. of the Rangamati Association
is S/1L/No- 50637 of 2007-2008.

In case of Rangamati Watershed Project 5 nos. ®H®e#p Groups and 22 nos. Of
User Groups are constituted. Members of these grgapbenefit through credit and thrift

activity by which they uplift their socio-econonstatus after completion of the project.
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CHAPTER-VI

RESULTS AND DISCUSSION

The chapter presents systematically the resuttrada from the study followed by

the discussion after every table. The results esgnted in the following sub-sections.

1. Personal and socio-economic characteristics ofefgondent.

2. Changes occurred in crop acreage, crop productiadpption level of crop
production technology and watershed technologgaimflevel.

3. Socio-environmental and farm level changes.

4. Attitude of respondents towards the watershed d@weént project.

5. Relationship between different socio-economic aa@nal characteristics of

the respondents with different impact variables.

Personal and socio-economic characteristics of tliespondent

The data in Table 6.1 depicts the personal ant-smonomic characteristics of
the respondent. The table indicated that in waestshilages 13.33 percent of respondents
from watershed villages are under the age group of 24e@aés followed by 70.00 percent
respondents are under the age group of 31-50 yewlsl6.67 percent respondents are
above 50 yearsvhereas in case of non-watershed village 6.67 pen@spondents are
under the age group of 24-30 years followed by 7®€rcent respondents are under the

age group of 31-50 years and 16.67 percent resptsrdee above 50 yeafsspectively.

In case of education it is found that 48.33 peradmmespondents frorwatershed
villages are having primary education, followed W$.67 percent with secondary
education, and 5.00 percent of them are graduatésabove, whereas in case of non-
watershed village 36.67 percent of respondenthavang primary education followed by
56.67 percent with secondary education, and 6.63epeof them are graduates and above

respectively.
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Table 6.1: Distribution of respondents according to age and education:

\ge

Category Age Education
Score Watershed Non-watershed Score Watershed Non-watershed
range | Frequency | Percentage| Frequency | Percentage range Frequengy Percengag Frequency| Percentage
Low U,féo 8 13.33 2 6.67 Upto 5 29 48.33 11 36.67
Medium | 31101 4 70.00 23 76.67 | 61012 28 46.67 17 56.67
High >50 10 16.67 5 16.67 >12 3 5.00 2 6.67
Table6.2: Distribution of respondents according to organizational participation and outside contact
Organizational participation Outside contact
Category Score Watershed Non-watershed Watershed Non-watershed
Score range ]
range Frequency| Percentage Frequency Percentage Frequeri®grcentage| Frequency Percents
Low 0 34 56.67 26 86.67 4 2 3.33 7 23.33
Medium 1 25 41.67 4 13.33 5t08 18 30.00 17 56.67
High >1 1 1.67 0 0 >8 40 66.67 6 20.00
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Table-6.2 showed the distribution of respondentsomling to organizational
participation and outside contact (cosmopolitengsaiticipation. In the study area
watershed villages have more organisational ppgimn than non-watershed village.
Data from Table revealed that the 56.67 per centespondents reported low score
followed by 41.67 percent have medium score and hércent have high score in
watershed area, where as in non-watershed villd§€s per cent of respondents reported
to have low level obrganisational participatiofollowed by 13.33 per cent of respondents

which have medium level @rganisational participation

In cosmopoliteness also most of the watershedge had medium to high level
of outside contact in comparison to non-watershidge. It is found that 3.33 percent
respondents of the watershed villages have low @Eveutside contact, followed 1330.00
percent have medium level and 66.67 percent hayte Ilavel, where as in non-watershed
villages 23.33 per cent of respondents reportedhaee low level ofoutside contact
followed by 56.67 per cent of respondents have omdievel and 20.00 percent of

respondents which have high levelonftside contact

Table 6.3 presents the distribution of the respatsl according to Personal and
mass media contact. In case of personal mediapation results show théte 21.67 per
cent of respondents reported to have low scorevi@tl by 35.00 percent have medium
score and 43.33 percent have high score in watnshages, where as in non-watershed
villages 80.00 per cent of respondents reportechawe low level oforganisational
participation followed by 20.00 per cent of respondents whickehenedium level of

personal media participation

In mass media participatiaesults show thathe 95.00 per cent of respondents
reported to have low score followed by 5.00 perdete medium score in watershed
villages, where as in non-watershed villages althef respondents reported to have low

level of mass media participation.
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Table 6.3: Distribution of respondents according tgersonal and mass media contact

Personal media Mass media
Category | Score Watershed Non-watershed Score Watershed Non-watershed
range | Frequency | Percentage| Frequency | Percentage| range | Frequency | Percentage| Frequency | Percentage
Low Upto 4 13 21.67 24 80.00 Upto |4 57 95.00 30 .000
Medium 5108 21 35.00 6 20.00 5108 3 5.00 0 0.00
High >8 26 43.33 0 0.00 0 0.00 0 0.00
Table 6.4: Distribution of respondents according tdand holding and occupational diversity
Land holding Occupational Diversity
Category Watershed Non-watershed Watershed Non-watershed
Score range Score range
Frequency| Percentagé Frequency Percentage FrequeReycentage Frequency Percentage
Low Upto 10 58 96.67 26 86.67 Upto 0.33 22 36.6V7 14 46.67
Medium 11to 15 2 3.33 3 10.00 0.34 to 0/67 38 $3.3 16 53.33
High >15 0 0.00 1 3.33 >0.67 0 0.00 0 0.00
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Table 6.4 presents the distribution of the respatglaccording to their land
holding. The results show that majority of the wgpents from watershed villages are
under the land holding group of up to 10.00 bigBé.7%) followed by 11.00-15.00
bigha land holding (3.33%) and above 15.00 bighad ldolding group (0.00%)
respectively whereas in case of non-watershedyeli6.67 percent respondents are under
the the land holding group of up to 10.00 bighdofeed by 10.00 percent respondents are
under the the land holding group of up to 11.0®Q@%igha and 3.33 percent respondents
are above 15.00 bigha land holding group respdgtive

In case of occupational diversity results show 8&67 per cent of respondents
reported to have low score followed by 63.33 per¢eave medium score in watershed
villages, where as in non-watershed villages 4Géi7 cent of respondents reported to

have low score followed by 63.33 percent have madiaore.

Table-6.5 depicts the distribution of responddatsfamily basis) according to the
housing condition of the families. From the tahlesifound that 70.00 percent families of
watershed villages are dominated by houses wallenoédin, followed by 15.00 percent
household wall made of bamboo, 11.67 percent haldehall made of wood and 3.33
percent houses are pucca wall whereas in non-viaigngllage 76.67 percent household
wall made of tin, followed by 20.00 percent housesl of the families are made of

bamboo and 3.33 percent houses are pucca wall.

In case of floor both watershed and non-watershisjes are same i.e. 86.67

percent families have kaccha floor and 13.33 perenilies have pucca floor.

Roofs are basically made of tin in non-watershéldge whereas in watershed
villages 91.67 percent roofs are made of tin fokdwby 6.67 percent made of thatched

and 1.67 percent made of talli.
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Table-6.5: Distribution of respondents according tdiousing conditions

Wall Floor Roof
Category Watershed Non-watershed Categor  Watershed Non-watershed Categg Watershed Nornsineie
Frequen| Percentag Frequency| Percenta Yy Frequency] Percentag Frequency Percentag Frequ | Percent| Frequen| Percenta
cy e ge e e ency age cy ge
9 15.00 6 20.00 Kachha 52 86.67 26 86.67  chbdt 4 6.67 0 0.00
42 70.00 23 76.67 Puccg 8 13.33 4 13.33 Talli 1 1.67 0 0.00
7 11.67 0 0.00 Tiles 0 0.00 0 0.00 Tin 55 916 30 100.00
2 3.33 1 3.33 Marbel 0 0.00 0 0.0¢ Pucca 0 00 0. 0 0.00
Table-6.6: Distribution of respondents according tasanitation and drinking water
Sanitation Drinking water
Category Watershed Non-watershed Categoty Watershed Non-watershed
Frequency| Percentage Frequency Percentage FrequeReycentagel Frequency Percentage
No toilet 2 3.33 4 13.33 Dugwell/pond 1 1.67 3 10.00
Kacha toilet 57 95.00 26 86.67 Tube well 59 98.33 27 90.00
Pucca toilet 1 1.67 0 0.00 Pipeline 0 0.00 0 0.00
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Table-6.6 depicts the distribution of respondemts family basis) according to the
sanitation and drinking water facilities of the féigs. It is found that 95.00 percent families
of watershed villages have at least unimprovedsygfesanitation, followed by 3.33 percent
are having no toilet facilities, and 1.67 percehth@m have pucca toilet, whereas in case of
non-watershed village 86.67 percent familes/e unimproved types of sanitation, followed

by 10.00 percent are having no toilet facilitiesd &ave no pucca toilet facilities.

It is also found that 1.67 percent families of wslted villages used pond water as
drinking water followed by 98.33 percent familiesed tube well whereas in case of non-
watershed village 10.00 percent families used poaigr as drinking water followed by 90.00

percent families used tube well.

Table-6.7: Comparison of respondents based on meanore

Respondents’ Unit of Non- t-
Characteristics | measurement| Watershed | Watershed | value | Significance
Age Years 42.12 42.03 0.04 NS
Education Class -
standar 6.07 7.5 1.52 NS

Outside contact Score 9.25 6.57 5.49 o
Mass media Score
exposure 1.45 1.3 0.43 NS
Land holding Bigha (=0.13
(including all types ha’ 3.81 5.3€ 2.2¢ *
Organisational Score
Participatiol 0.4% 0.1 2.9t *x
Personal media Score
contact 7.23 3.03 7.26 *x
Occupationa Numbe
diversity 0.3¢ 0.37 0.2% NS
Drinking water Score 2.9 2.37 4.96 o
Housing condition Score 6.01 6 0.07 NS
Sanitation Score 1.28 1 2.32 *
Crop diversity Number 6.62 6.0€ 1.1¢ NS
Cropping intensity | Percentage | 23543 140.95 15.59 **
Crop 'echnology Percentac
adoptior 96.8 79.4| 15.9Z **

NS=Non-significant  *=Significant at 5% level **=Sjgnificant at 1% level
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From table 6.7 it is depicted that most of thepoeslents from both the area
(watershed and non-watershed) vary from middlegrgap; in both the areas the respondent
had low-medium education status uptbstandard in watershed areas and upt8 &andard
in non-watershed areas. Respondent from watersieed had higher outside contact than the
non-watershed area; they had also more media d¢qmass media and personal media) and
organizational participation on an average. It nb@y due to the fact that the watershed
development programme created an opportunity ofsmagosure to different among
awareness programme through impact, local telavisttannel or group meeting. Different
workers and officers of watershed project has aisibed time to time to the watershed areas.
Watershed programme has an inbuilt objective ohtang different grass root organization
like SHG, WUA etc. which enhanced the overall agerascore of organizational
participation. Drinking water facility and sanitai were also higher in watershed area than in
non-watershed area, which is quite natural for @eaawhere watershed project is
implemented. But in case of land holding non-watted farmers have more occupancy than
the farmers of watershed area on an average. ifgimd confirms the similarity of the study

area to be included for the project.

All of the cases like occupational diversity, heusondition and crop diversity, the

mean score of both the area were more or lessasimil

However from t-value, it can be concluded thatrehiss no significant difference
between the two areas in age, education, mass negliasure, occupational diversity,

housing condition and cropping diversity.

The table shows that there is significant diffeeim socio-economic characteristics
such as outside contact, personal media contamtpizrg intensity and technology adoption

between the farmers of watershed and non-wateisteed.

So, hypothesis-1 is partially accepted and paytigjected.
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Changes occurred in crop acreage, crop productivity adoption level of crop

production technology and watershed technology iraim level

A before-after study revealed that in acreage @modiuctivity of most of the crops

increased significantly. Highest percentage in potigtity increase was found in Jute

followed by boro paddy. After increase in watethe farm ponds majority of jute retting

Table-6.8: Changes in crop acreage

Average per capita
acreage (bigha=0.13 ha) percent -
Crop After Before increase | value | Significance
Rice (including all seasons) 1.81 1.07 69.16 | 12.89 *
Jute 0.98 0.64 53.13 | 5.87 **
Maize 1.26 0.77 63.64 | 9.68 **
Potato 1.59 0.85 87.06 | 10.57 o
Brinjal 0.78 0.47 65.96 | 7.04 **
Chilli 0.68 0.41 65.85 | 4.35 **
Cabbage 1.02 0.53 92.45| 5.70 *
**=Significant at 1% level
Table-6.9: Production scenario of main cultivated mps
productivity of
Crops crops(MT/Ha) percent| .\ lue Significance
After Before increase

Aus Paddy 1.65 1.51 9.27 0.627 NS

Aman Paddy 2.31 2.00 15.50 1.254 NS

Boro Paddy 3.01 2.39 25.94 2.508 *

Jute 3.11 2.21 40.72 8.431 *x

Maize 2.50 2.19 14.16 2.099 *

Brinjal 4.99 4.50 10.89 0.476 NS

Potat 16.48 14.11 16.80 3.009 *x

Chilli 9.69 9.01 7.55 2.216 *

Cabbage 5.22 4.51 15.74 0.613 NS

improved considerably and was productivity also rioved. Percentage of productivity is

higher in case of all the crops which requires &igtvater consumption like potato, boro
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paddy or maize. However t-value reveals that tloglyetivity is significantly higher in crops
such as boro paddy, jute, maize, potato and chilter the adoption of watershed
technologies.

In crop-acreage scenario, the same picture wasdf@snin case of productivity of

crops.

So, hypothesis-2 is accepted.
Adoption scenario of water conservation and crop pwduction technology

The adoption scenario of watershed technology wadento access the impact of
watershed project in the areas. A control area alas studied for comparison. All the
watershed technologies which were advocated byptbgct were taken into consideration
and measured against a 3-point scale. For compaksowledge-adoption quotient was
calculated. It is seen from the table that the nusdtnown watershed technology was roof
rain water harvesting (100.00% respondent for la¢hareas did not have any idea about the
technologies) followed by gully plugging, deep tw, vegetative barriergontour farming

stone bunds, deep tillage and mulching.

In watershed area, the farmer have some knowlaldlget watershed technology such
as farm ponds, check dams, open wells, intercrgppimd use of compost but have not
adopted. This may be due to lack of proper knowdedmproper training facilities, least
exposure to media etc. But the farmers’ adoptiotedfinologies such as earthen bunds, crop
rotations and use of farm yard manure were higls iBhbecause the technologies are easy to
adopt and easily available. In case of non-watersitea, the technologies adopted are crop
rotation and farm yard manure. Overall comparis@twben watershed area and non-
watershed area shows that the adoption of watesetaation/ harvesting technology in farm

is more in case of watershed area.
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Table-6.10: Adoption scenario of water conservation and crop foduction technology

Watershed area

Non-watershed area

Watershed Dot | Know Knowledge-| o .. | Know Knowledge-
Technology know | Putnot | Adopted | Adoption | "' | butnot | Adopted | Adoption
adopted Quotient adopted Quotient
Roof Rain Water 60 0 0 0.00 30 0 0 0.00
Harvesting (100.00)| (0.00) | (0.00) : (100.00)| (0.00) | (0.00) :
0 51 9 0 30 0
Farm Ponds 0.00 | (85.00 | (15.00 0.58 (0.00° | (100.00 | (0.00 0.50
0 60 0 0 30 0
Check dams (0.00° | (100.00 | (0.00 0.50 (0.00' | (100.00 | (0.00! 0.50
0 58 2 5 25 0
Open wells 0.00 | 9667 | (333 052 | 1667 | (83.33 | (0.00 0.42
33 3 24 25 5 0
Earthen bunds (55.00 | (5.000 | (40.00 043 (83.33 | (16.67 | (0.00 0.08
58 2 0 29 1 0
Stone bunds 96.67) | (3.33) | (0.00) 002 | 667)| (333) | (0.00) 0.02
. 60 0 0 30 0 0
Gully plugging (100.00)| (0.00) | (0.00) 000 | 100.00)| (0.00) | (0.00) 0.00
. 56 4 0 28 2 0
Deep tillage (93.33) | (6.67) | (0.00) 0.03 (93.33) | (6.67) | (0.00) 0.03
60 0 0 29 1 0
Deep furrows (100.00 | (0.00' | (0.00 0.00 (96.67 | (3.33 | (0.00 0.02
. . 60 0 0 30 0 0
Vegetative barriers| ;55 55 | (0.00 | (0.00 000" | 100.00 | (0.000 | (0.00 0.00
. 54 4 2 29 1 0
Mulching (90.00 | (6.67 | (3.33 0.07 (96.67 | (3.33 | (0.00 0.02
. 60 0 0 30 0 0
Contourfarming | 135 00)| (0.00) | (0.00) 000 1 100.00)| (0.00) | (0.00) 0.00
. 0 0 60 0 3 27
Crop rotations ©0.00) | (0.00) | (100.00)| 190 0.00 | (10.00) | (90.00) 0.95
. 35 24 1 29 1 0
Intercropping (58.33) | (40.00) | (1.67) 022 | 6.67)| (333) | (0.00) 0.02
0 0 60 0 0 30
Use of FYM (0.00 | (0.00° | (100.00 1.00 (0.00' | (0.00' | (100.00 1.00
3 45 12 4 24 2
Use of compost (5.00) | (75.00)| (20.00) 0.58 (13.33) | (80.00) | (6.67) 0.47
59 1 0 30 0 0
Drought prone crop gg 35 | (167 | (0.00 001 1 100.00| (0.00 | (0.00 0.00
Mean Score of all 0.29 0.24

technology

Wilcoxon Matcher-pair Sign rank TesiT)-value = 2 which is significant at p = 0.015 le

Statistical Implication
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Table-6.11: Adoption Quotient of Watershed and Non-watershed agas

Non Watershed Watershed
Org. , Org. .
C . y . -
rops Imprpved nutrient | Fertilizer Plan'g Adop_tlon Imprpved nutrient | Fertilizer Plant_ Adop_tlon
Variety source Protection | Quotient Variety source Protection | Quotient
— 2 12 12 12 23 26 26 26
Brinjal (6.67) | (40.00) | (40.00) | (40.00) 032 (38.33) | (43.33)| (4333) | (43.33) 0.42
1 13 13 13 25 31 31 31
Broad bean (3.33) | (43.33) | (43.33) | (43.33) 0.33 (41.67) | (51.67)| (51.67) (51.67) 0.49
2 9 9 9 23 25 25 25
Cabbage 6.67) | (30.00)| (30.00) | (30.00) | %4 3833) | (a1.67)| (a167) | (a1en | O
— 2 6 6 6 9 11 11 11
Chil 6.67) | (2000)| (2000) | (000) | %Y | (@s00) | (1833)| (1833) | (1833 | ©O18
0 6 22 22 1 18 28 28
Jute (0.00) | (20.00) | (73.33) | (73.33) 0.42 (1.67) | (31.67)| (46.67) | (46.67) 0.32
. 4 10 10 10 39 40 40 40
Maize (13.33) | (33.33) | (33.33) | (33.33) 0.28 (63.33) | (66.67)| (66.67) | (66.67) 0.66
. 1 2 2 2 15 17 17 17
Pointed Gourd (3.33) (6.67) | (6.67) (6.67) 0.06 (25.00) | (28.33) | (28.33) (28.33) 0.28
1 27 27 27 43 44 44 44
Potato (3.33) | (90.00) | (90.00) | (90.00) 0.68 (71.67) | (73.33)| (73.33) (73.33) 0.73
. 6 30 30 55 60 60 60
Rice (20.00) | (100.00)| (100.00) | 30 100:00)  0.80 | o167y | (100.00)| (100.00) | (100.00) | ©-%8
0 7 7 7 21 21 21 21
Tomato (0.00) | (23.33)| (23.33) | (23.33) 0.18 (35.00) | (35.00) | (35.00) (35.00) 0.35
. 0 6 6 6 8 8 8 8
Ridge gourd (0.00) | (20.00) | (20.00) | (20.00) 0.15 (13.33) | (13.33)| (13.33) | (13.33) 0.13
Over_all adoption 0.33 0.45
Quotient

Statistical Implication

Wilcoxon Matched-pair Sign rank Test (T)-value 5 @hich is significant at p = 0.019 level
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The data in the table indicated that the farmera/atershed and non-watershed area
had 0.58 and 0.50 adoption quotient respectivelheias the adoption quotient of open
wells was 0.52 (watershed) and 0.42 (non-watershesf)ectively. Similarly for earthen
bunds, watershed farmers (0.43) had more adoptiotient as comparison to non-watershed
farmers (0.08). Watershed and non-watershed farmessrded 0.07 and 0.02 adoption
quotient respectively on mulching. While high adoptquotient (1.00 and 0.95) was found in
crop rotation, comparatively less adoption quotigot22 and 0.02) was found in
intercropping. Further, the table revealed thainfass of watershed and non-watershed had

adoption quotient up to 0.58 and 0.47 respectiirelyse of compost.

The overall mean score of all the watershed teldgies in watershed areas was 0.29
and non-watershed areas was 0.24. It was obsemaédarmers of non-watershed areas have
significant difference of knowledge and adoptionnaitershed technologies as comparison to
watershed areas. Thus, it could be inferred tha thu the knowledge on watershed
technologies in the watershed areas, farmers weeeta gear up their adoption on different

watershed technologies.

The data in the table reveals that the adoptiontigpuio of brinjal was 0.42 in
watershed areas and 0.32 in non-watershed areaaslbbserved that the adoption quotient
of broad bean was 0.49 in watershed areas andi®.88n-watershed areas. Less adoption
quotient (0.41 and 0.24) was found in cabbage. &/tdmparatively less adoption quotient
(0.66 and 0.28) and (0.28 and 0.06) was found iizenand pointed gourd respectively. The
adoption quotient of chilli and potato had not shomuch difference (0.18 and 0.17) and
(0.73 and 0.68) respectively. Whereas the adopiigotient of rice crop in watershed and
non-watershed areas was 0.98 and 0.80 respectiefther, in case of tomato the adoption
quotient was 0.35 in watershed areas and 0.18 mwadershed areas. But the adoption
quotient of jute (0.32 and 0.42) and ridge gourd30and 0.15) is more in non-watershed

areas.

The overall adoption quotient of all the cropi45 in watershed areas and 0.33 in
non-watershed areas. It was observed that there sigamficant difference in adoption

quotient of different crops in watershed and nomenshed areas. To test the significant
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difference between the adoption quotient score mtershed and non-watershed areas
Wilcoxon Matched-pair Sign rank test was applied &ound that the value of (t)-value (6.5)
significant at 0.019 level of probability. Thus th#ferent cultivation practices on different
crops shows positive impact on watershed areasceHdre farmers in watershed areas are
more aware about crop production practices in \ghtat areas as compared to non-watershed

areas.
So, hypothesis-3 is accepted.
Socio-environmental and farm level changes

The frequency of the respondents was presentéteitable along with a mean score
in table-8. It was assumed through a 5-point pei@epscale from highly improved (with
score value of +2) to highly deteriorated (with recealue of -2). From mean score, it can be
concluded more specifically that soil erosion fréanm, water availability in farm ponds,
water availability in dry season, crop productiyitelationship among the villagers and
income from farm had highly improved, whereas #ifless are moderately improved. After
setting up the watershed project, the changes saschsoil erosion from farm, soil
sedimentation in ditches and furrows, water avditgkin farm ponds, water availability in
dry seasons, ground water table, crop productigtgpping area, no. of crops, cultivation
area in dry season, conflict for water, relatiopsdninong the villagers, income from farm and
animal husbandry has been improved. Again relatipnamong the villagers and income
from farm has been highly improved after the beigigrof watershed project. But to some

extent there is less change in animal husbandryaltidation in dry season.

So, hypothesis-4 is accepted.
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Table-6.12: Changes in farm condition

Changes occurred in Highly Imoroved No Deterio- ;é?;%_ Mean
improved P change rated score
rated
. . 27 33 0 0 0
Soil erosion from farm (45.00) (55.00) (0.00) (0.00) (0.00) 0.725
Soil sedimentation in 1 a7 12 0 0 0.408
ditches and furrows (1.67) (78.33) (20.00) (0.00) (0.00) '
Water availability in 27 31 2 0 0 0.708
farm ponds (45.00) (51.67) (3.33) (0.00) (0.00) '
Water availability in 25 31 4 0 0 0.675
dry seasons (41.67) (51.67) (6.67) (0.00) (0.00) '
16 40 4 0 0
Ground water table 26.67) | (66.67) | (6.67) | (0.00) | (0.00) | ©-600
. 27 33 0 0 0
Crop productivity 4500) | (55.00) | (0.00) | (0.00) | (0.00 | 972
Cropping area 16 37 ! 0 0 0.575
ppIng (26.67) | (61.67) | (11.67) | (0.00) | (0.00) :
11 39 10 0 0
No. of crops (18.33) | (65.00) | (16.67) | (0.00) | (0.00) | 9-°98
Cultivation area in dry 12 31 17 0 0 0.458
season (20.00) | (51.67) | (28.33) | (0.00) | (0.00) '
. 8 43 8 1 0
Conflict for water (13.33) | (71.67) | (13.33) | (1.67) | (0.00) | 2483
Relationship among the 30 30 0 0 0 0.750
villagers (50.00) | (50.00) (0.00) (0.00) | (0.00) '
Income from farm 35 23 2 0 0 0.775
(58.33) (38.33) (3.33) (0.00) (0.00) '
. 5 33 22 0 0
Animal husbandry 833) | (55.00) | (36.67) | (0.00) | (0.00) | 9-3%8

Attitude of respondents towards the watershed devepment project

A scale was by Kishore (2006) to test the attitulethe respondents towards
Watershed Development Project in Karnataka. Tocdhvoe testing of the scale the same
developed scale was used in this study to meaberattitude of the respondents towards
Rangamati watershed Project. However, to fit with ticro-watershed situation some of the
statements were modified without changing the basiacture of the scale. The scale
consisted of 15 items with five point responsesticomm for all the scale items. It is hoped

that the scale could be useful in explicitly measyrthe attitude of beneficiaries towards
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WUA i.e., from more favourable to less favouralilee items covered by this scale basically
represented the objectives of WUA, feasibility ofJW, peoples involvement planning and
implementation and environmental concerns of Rargawatershed project, which were
equally relevant for all the respondents of watedséirea. Positive  attribute  of  the

technologies towards any impact is an indirect medrefficacy of the phenomenon.

Positive statements is produce positive mean vatugegative statements is produce
negative mean value indicate favourable attriboweatds the watershed project.

From the table it is found that the respondentthefwatershed area had a favourable
attitude; varies from moderate to highly favouradiiude. The average mean scores (highest
value ranging from -0.658 for negative statemewntsOi825 for positive statements) of
people’s attribute indicates a good impact of wsited on the livelihood of the people of
Cooch Behar district.
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Table—6.13: Attitude of respondents towards Waterseéd Development Project

Attitude statements Strongly Agree | Undefined| Disagree Sgrongly Mean
Agree Disagree| Score
. . 31 29
Watershed Development Project (WUA) is g 0 0 0
boon to farmers in watershed area (+) (51.67) | (48.33) (0.00) (0.00) (0.00) 0.758
WUA helps to increase income both from 14 46 0 0 0
agriculture and non-agriculture activities in the(23.33) | (76.67) (0.00) (0.00) (0.00) 0.617
area (+)
Cost sharing with beneficiaries by watershed 14 36
project ensures respect and responsibility td (23.33) | (60.00) 10 0 0 0,533
the farmers participating in watershed ’ ' (16.67) (0.00) (0.00) ’
development (+)
Management of resources can be effectively 8 50 5 0 0
_done through community based organizations(13.33) | (83.33) (3.33) (0.00) (0.00) 0.550
in WUA
- . 0 0
Trainings provided by WUA are monotonous 1 50 9
and not practical 0.00) | (0.00) | 167y | (83.33) | (15.00) | 0567
WUA helps small farmers, marginal farmers 22 38 0 0 0
and even the Ignt_jless to take up viable incom¢36.67) | (63.33) (0.00) (0.00) (0.00) 0.683
generation activities
. . . 0 0
WUA improved the livelihood of only the big 1 43 16
farmers ©00) | (000 | 167y | (7167) | (2667) | 062
. . . . 0 0
WUA is not concerned with the increase in 2 37 21
groundwater table in the area (0.00) (0.00) (3.33) (61.67) | (35.00) -0.658
WUA do not ensure efficient mobilization of (0%0) (0%0) 2 42 16 0617
people to participate in watershed activities ‘ ‘ (3.33) (70.00) | (26.67) ‘
Group approach is an appropriate method to 30 29 1 0
involve every farmer in watershed (50.00) | (48.33) (1.67) (0.00) 0 0.742
Effective accountability and transparency is 0 0 > 50 8
not. e_qsured in conduc':tl'ng the watershed (0.00) (0.00) (3.33) (83.33) | (13.33) -0.550
activities through participatory approach
WUA gives adequate concern to social and 7 53 0 0 0
environmental issues for_sustalnable (11.67) | (88.33) (0.00) (0.00) (0.00) 0.558
development of farmers in watershed area
L . . ; 0 0
Favouritism is shown while availing credit to 9 49 2
the members of different groups. (0.00) (0.00) (15.00) (81.67) (3.33) 0442
If there was no watershed, production of (55360) (42700) 0 0 0 0.775
livestock and crops would drastically reduced ’ ) (0.00) (0.00) (0.00) ’
. 39 21
If there was no watershed conflict over water 0 0 0
use would be more (65.00) | (35.00) 0.00 0.00 0.00 0.825
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Correlation betweenSocio-economic and personatariables with impact variables

The table shows that age does not show any re#dttip with crop adoption, adoption
of WSD, change in crop area, change in croppingngity and cropping diversity. The
probable reason for age not correlating with theefies might be that irrespective of age, all
the farmers are included in planning of the aadgeiton the farmers lands during the
watershed action plan and the WUA officials sed tha benefits are equally distributed

among the farmers.

But there is significant relationship between edion and change in crop area. The
probable reason for this might be that the formducation might have helped the
beneficiaries to become aware of the very purpdstheo programme and could participate

early in the programme to obtain more benefits thiaers.

In case of land holding, there is high significagfationship between crop rotation,
adoption of WSD, and change in crop area and ciggrgity. The probable reason might be
that the larger farm size lead farmers to possgkehniincomes leading to taking up larger
number of land based activities on their farms Whagoorer farmer could not due to lack of
finance.

Table-6.14: Correlation of Socio-economic and personalariables with impact variables

Socio-economic and Crop WSI_D Crop Area ICnr':)e pnpslllj[lg _Crop_

personal variable Adoption Adoption Change Change Diversity
Age 0.227 0.082 0.041 -0.182 0.213
Education -0.016 -0.019 0.273* -0.124 -0.014
Land holc 0.585** 0.365** 0.855** -0.183 0.583**
Outside Contact 0.281* 0.246* 0.067 -0.375** 0.297*
Occupational diversity 0.242* 0.316** 0.054 0.052 0.230
Mass Media Contact 0.163 0.083 0.495** -0.030 0.141
Persona Media Contact 0.637** 0.571* 0.323* -0.219 0.647**
H/S/DW 0.073 0.017 0.134 -0.011 0.054

**=Significant at 1% level

*= Significant at 5% level
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Further it shows that farmers outside contact pesonal media shows significant
relationship with crop rotation, adoption of WSDgdachange in crop area and crop diversity.
The possible reason which could attributed to thight be that the frequent contacts of
farmers with extension worker might have learnedamabout the technologies and could

have benefited more.

Farmers’ occupation diversity also has significesationship with adoption of crop
and WSD. This could be due to that the farmers ditlersified occupation of higher income
are capable of taking up the costlier activitiestlogir lands. Thus, the positive relationship

could be explained.

And lastly, mass media exposure of farmers shagmsfieant relationship with the
change in crop area as the improved farmers whaealty involved in mass media have
acquired interest to obtain the benefits by becgnaware of the benefits and thus, the

positive relationship with benefits was obtained.

So, hypothesis-5 is accepted.
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CHAPTER-VII

SUMMARY AND CONCLUSION

Soil, water and vegetation are most important mht@sources; they provide food,
firewood, fibre and raw materials to satisfy a g#riof needs of people. Soil and water
constitutes the vital resources of the country.séhsvo elements nourish and support the
plant and animal life. The prosperity and welfaf&amanity is entirely depending on and
water which irreplaceable resources. Watershedlo@wveent is aimed at conservation of
natural resources and maintaining the ecology efdtea by using the simple soil and
water conservation techniques. In other words, mshegl management is overall
development of particular region including watenservation, maintaining soil fertility,

pasture land, agriculture, horticulture, forestng allied aspects.

Watershed development is an approach to buildstnredgthen the basic sources in
a watershed, so as to enable establishment of irsalsi&a life support. Watershed
development programmes aim to conserve soil andtarei as well as to put the land to
the best use according to their capabilities torowe the overall productivity of the
catchment in a holistic manner. The programmesatlynconsider land as a single entity
and help in synchronizing all the land based atisito achieve production potentials in
the farm as a whole. Keeping this in view, the pnésinvestigation was designed to

evaluate a watershed with the following specifigecbves.

1. To study the socio-economic and psycho-personakctexs of the respondents of
watershed and non-watershed area.

2. To assess the general socio-economic, technologichlenvironmental impact of
watershed in the study area.

3. To study the attitude of the respondents towards whatershed development
programmes.

4. To assess the relationship between socio-economiigpaycho-personal variables
with the impacts variables.
The study was conducted in the Cooch Behar disifitVest Bengal. Two blocks

namely Mathabhanga-Il and Cooch Behar-Il were psiaby selected considering the
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convenience and time frame for the study. In Matlaalga-Il Block, three watershed
villages were selected as a treated village andrmamewatershed village selected from
Cooch Behar-1l Block as a control village.

After selecting, the villages 90 respondents wearlected. 60 respondents from
watershed areas and 30 respondents from non-watkasbas were selected for the study.
A pre-tested Schedule was administered to the teelegadividuals and data collected

through personal interview method.

Based on the review of literature and objectivestlid study a number of
independent and dependent variables were selenottdoaassess and compare between
variables, a numbers of indices had been developtt study. Based on the findings of

the study the following conclusions have been drawn

Majority of the respondents 70 per cent belonghiddle aged group (31-50yrs) in
watershed areas whereas 76 per cent of the respsndelong to middle aged group.
Majority of the respondents are literates in botitesshed and non-watershed areas of

which 48.33 per cent and 39.67 per cent respegtofahem studied up to five standards.

Respondents of non-watershed areas had lower inagi@mal participation than
watershed areas. Majority of the respondents 6@&7 cent have outside contact in
watershed areas whereas respondents in non-wateesk@as have medium level of

outside contact 56.67 per cent.

Majority of respondents in watershed areas hal lagel of personal media 43.33
per cent than non- watershed areas. Respondemistiofwatershed and non-watershed
areas has less used of mass media. Majority ofebpondents have low size of land

holdings and medium level of occupational diversity

Majority of the respondents 90 per cent in bothenshed and non-watershed areas
used tube wells as their source of drinking wawgst of the respondents in both the areas

have poor sanitary conditions.

The change in farm and area after inception okrgaed project shows that after
setting up the watershed project, the changes asduvil erosion from farm (0.73), soll

sedimentation in ditches and furrows (0.41), wateazilability in farm ponds (0.71), water
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availability in dry seasons (0.68), ground wateblé¢a(0.60), crop productivity (0.71),
cropping area (0.58), number of crops (0.51), cation area in dry season (0.46), conflict
for water (0.48), relationship among the villagds/5) and animal husbandry (0.36) has

been improved.

Overall comparison between watershed area andvatershed area shows that
the adoption of water conservation/harvesting teldgy in farm is more in case of

watershed area (0.46) than non-watershed ared (fuidoes not show much difference.

There was significant difference in socio-econogharacteristics such as outside
contact (5.49), personal media (7.26), croppingnsity (15.59) and technology adoption

(15.92) between the farmers of watershed and ndarsled areas.

The productivity was significantly high in cropack as boro paddy (2.51), jute
(8.43), maize (2.10), potato (3.00) and chilli @.2fter the adoption of water shed

technologies.

Age does not show any relationship with crop adoptadoption of WSD, change
in crop area, change in cropping intensity and girgp diversity. But there was significant
relationship between education and change in creg@. an case of land holding, there is
high significant relationship between crop rotatiadoption of WSD, and change in crop
area and crop diversity. Further it shows that tagroutside contact and personal media
shows significant relationship with crop rotati@doption of WSD, change in crop area
and crop diversity. Farmers’ occupation diversityoahas significant relationship with
adoption of crop and WSD. And lastly, mass medjaosxre of farmers shows significant

relationship with the change in crop area.

Suggestion

Watershed management is a landscape-based stthggggims to implement improved
natural resource management systems for improwegHoods and promoting beneficial
conservation, sustainable use, and management tfraharesources. Watershed
Development can open up new opportunities for hooiss to both intensify and

extensify production through increasing the fregquenf cultivation, adoption of new
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technologies, expansion of cultivable areas. Idseto generate increased demands for
labour and generates employment opportunities farséholds — often poor and the
landless — which depend on labouring for theirlih@ds. The present study confirmed
all the above general trends. From the study it e@scluded that the farmers of the
watershed area had developed a positive attitudarts the project. The socio-personal
characters like education, outside contact, petsomhmass media contact had a positive
bearing with the increase of adoption of improvedhhology, adoption of watershed
technology or change in crop area and productieitypping intensity and diversity. So, it
is suggested that with the introduction of watedsipeoject, government should take
initiative to improve these personal characters rgnthe farmers to reap the highest

benefit from the scheme.

Futur e scope of research
The followings topics are suggested for future aesde under disaster management:

1. Impact of the project on creation of social capaiadl human relationship.

2. Impact of the project on reducing community andgshwld level vulnerability.
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APPENDIX
Battery of Schedules

Department of Agricultural Extension
Uttar Banga Krishi Viswavidyalaya, Pundibari, Cooch Behar.

| mpact of Watershed Development Programme on Rural Livelihood in
Cooch Behar District of West Bengal

House hold survey schedule (to be collected fromdividual respondents only)

1. Name of the respondent:

2. Address:

3. Age: Education:

4. Religion: Caste:

5. Primary occupation: Economic Class: APL/BPL

6. Whether you are the member of the SHG/Water User Association/Farmers’ club/
mentioned organisation Other water related bodies/other

7. Organizational participation:

o Nature of involvement with duration
Name of the Organization )
[0=no; 1=member; 2=office bearer; 3=leader]

Panchayat

SHG

NGO/Farmers organisation

Govt. Institution

Water Users’ Association

Private Organization

Other Agency / projects

Other water related bodies




8. Family information

Wherev\(/j(?ris he/she Whether a member of
. . _ SHG/Water User
Name of family . Primary (1=own land . ,
Age Sex Education ! M Association/Farmers
members occupation 2= others land
locally: club/ Other water
3= outside locality) related bodies/other
9. Cultivated land details (in Bigha):
Irrigation status Topography Nature of land
. Un- . . . .
Irrigated irrigated High Medium Low Plain Sloppy | Undulating
10. Uncultivated land area:
11. Homestead land area:
12. Pond area, if any:
13. Have you irrigation source in your plots? (n@min details)
14. Outside contact
Places of Visits Frequency ¥isit

District head quarters( every 6 months)

Mahakuma head quarters( every months)

Nearest town/ Bazar( every week)

Other towns of State( every 6 months)

State head quarters( every 6 months)




15. Sources of income

, As Approximate share in family
Sources of Income As primary ;
secondary income (percent)
Agriculture
Livestock

Caste occupation

Farm work (own)

Business

Farm/casual labour

Govt employment

Pvt. Employment

Van/rikshaw puller

Minor business

Fishery

Animal husbandry
(Piggery/goatery/cow)

Poultry/duckery

Marginal works

Other specify

16. Mass media participation

How often do you participate in different mass raestiurces?

Sl.

Sources
No.

Participation

Regular | Occasional

Never

1. Listening to radio (general
programmes)

dev. Programmes)

2. Listening to radio (Agril./Rural

3. Watching TV (general

programmes)

4. Watching TV (Agril./Rural dev.
Programme)

5. Reading newspaper

6. Reading farm magazine

17. Extension media contact

S

Nature and frequency of contact

No Name of Extension Media

Regular

Sometimes

Never

ADA/Line dept. expert

KPS

Extension Training

Development exhibition / krishimela

Daily Newspaper / extension bulletjn

Contact/progressive farmers

NGO personnel

Bl1©o|0j0 A~ wiNE

0. | SHG/WUA leaders

18. Housing, sanitation and drinking water { mark)




Wall Floor Roof No. of | Sanitation Drinking water
rooms

Bamboo Kachha Thatched No Pond/river

Tin Pucca Talli Ring (soft wall) STW (others)

Wood Tiles Tin Ring (hard wall) STW (Own)

Pucca Marbel Pucca Sanitary Pipeline

19. Soil erosion problem in your farm

Extent of erosion/type of erosion

Whether you experience in your farm(\ mark)

Before inception of
watershed project

After inception of watershed
project (At present)

Sheet erosion

Rills in the farm

Gullies in the farm

Patches of surface soil layer washed
and hard layer emerges in patched

out

Whole mass of surface solil layer
washed out and hard layer emerges
every where




20. Cultivation status of crops

Kharif Season

Crops

Sources of irrigation

Whether use the following § mark) Area (Bigha) Yield (per bigha)
Manures/ Before Before
HYV organic | Fertilizer F;Iar][_t Mectha- At present initiation of At present initiation of
source protection | -nisation watershed watershed




Rabi Season

Crops

Sources of irrigation

Whether use the following § mark) Area (Bigha) Yield (per bigha)
Manures/ Before Before
HYV organic | Fertilizer F;Iar][_t Mectha_ At present initiation of At present initiation of
source protection | nisation watershed watershed

Vi




Boro/Pre-kharif Season

Crops

Sources of irrigation

Whether use the following § mark) Area (Bigha) Yield (per bigha)
Manures/ Before Before
HYV organic | Fertilizer F;Iar][_t I\/_IeCtha- At present initiation of At present initiation of
source protection |- nisation watershed watershed

Vi




21. Adoption scenario of water conservation/harvestg technology in your farm

Adoption scenario

If adopted, state the following

If you know about

Sl. Name of technolo Price sharing | the technology but
No. 9y , Know (mention the not adopted, state
Don’t Year of o .
K but not | Adopted | . : Initiated by* amount of the constraints**
now inception o
adopted subsidy, if
any)
1. | Roof Rain Water
Harvesting
2. Farm Ponds
3. | Check dams
4. | Open wells
5. | Earthen bunds
6. | Stone bunds
7. | Gully plugging
8. | Deep tillage
9. | Deep furrows
10. | Vegetative barriers
11. | Mulching
12. | Contour farming
13. | Crop rotations
14. | Intercropping
15. | Use of FYM
16. | Use of compost
17. | Drought prone crop

KEY

=5

3; Self=4; Otlgpecify)
2; Highrte demanding

2; Community

**|t is costly=1; High labor demanding

1: NGO

*Government

3; Others =4

viii




22. Have you noticed the following changes in yodarm/area after the inception of
watershed project, if yes what extent

] .| Highly
Changes , Highly Improved No Deterio Deterio-
improved change| rated rated

Soil erosion from farm

Soil sedimentation in ditches and
furrows

Water availability in farm ponds

Water availability in dry seasons

Ground water table

Crop productivity

Cropping area

No. of crops

Cultivation area in dry season

Conflict for water

Relationship among the villagers

Income from farm

Animal husbandry

23. What do you agree with the following statemen®(Please indicate your feeling at
appropriate column provided against each state@ht=Strongly agree, A = Agree, UD =
Undecided, DA = Disagree and SDA = Strongly Disagre

Statements SA| A | UD | DA | SDA

1. Watershed Development Project (WDP) is a boon to
farmers in watershed area

2. WDP helps to increase income both from agrical@and
non-agriculture activities in the area

3. Cost sharing with beneficiaries by watershedjeotq
ensures respect and responsibility to the farmascppating
in watershed development

4. Management of resources can be effectively diorteigh
community based organizations in WDP

5. Trainings provided by WDP are monotonous and | not
practical

6. WDP helps small farmers, marginal farmers anehahe
landless to take up viable income generation diesyi

7. WDP improved the livelihood of only the big faers

8. WDP is not concerned with the increase in growatdr
table in the area

9. WDP do not ensure efficient mobilization of pkopo
participate in watershed activities

10. Group approach is an appropriate method to l\wevo
every farmer in watershed

11. Effective accountability and transparency i$ emsured
in conducting the watershed activities through ipiguatory
approach




Statements

SA| A | UD | DA | SDA

12. WDP gives adequate concern to social and emviental
issues for sustainable development of farmers itenshed
area

13. Favouritism is shown while availing credit tbhet
members of different groups.

14. If there was no watershed, production of ligektand
crops would drastically reduced

15. If there was no watershed conflict over watss would

be more

24. Any other relevant information

Signature of the Enumerator



