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ABSTRACT 
This study been conducted to assess the impacts of the Integrated Watershed Management Program 
(IWMP) in selected tribal areas of Gujarat and Chhattisgarh, India. The IWMP strives to bring 
together the ideals of natural resource management and rural development through a decentralized, 
people driven participatory approach. This has been implemented by conducting intensive ground 
level door-to-door surveys, village level meetings and participatory rural appraisal techniques. To 
obtain a holistic picture, the social, environmental and economic impacts of the watershed program 
have been studied. The findings show a definite positive link between watershed management and 
sustainable development in the tribal areas. The program has brought about positive impacts in soil 
and water conservation, reduction in excessive surface runoff and soil erosion and enhancement of 
ground water table. This has resulted in higher agricultural and milk productivity, introduction of 
water efficient and environment friendly agricultural practices, improved animal husbandry 
techniques and better availability of water for irrigation and other domestic uses. Livelihood 
interventions under the IWMP have also ensued livelihood enhancement and decreased migration 
rates. Special emphasis on women empowerment and upliftment of the landless have also led to 
improved participation and decision making in planning and equitable gains from the watershed 
program. To have a long-lasting impact, the program needs focus on institution and capacity building 
which would instill the principles of sustainable management of natural resources and achieve the 
desired environmental performance from the program.  

Key Words : Integrated Watershed Management Program (IWMP), Environmental 
impact, Participatory management, Sustainable development 

 
INTRODUCTION 

The watershed approach to natural resource 
management connects all the components – 
economy, society, environment and forms a 
comprehensive approach to management of 
agriculture, forestry and allied activities in the 
proposed watershed. These programs were 
inducted to improve productivity and the 
production potential of the dry and semi arid 
regions through the adoption of appropriate 
production and conservation techniques. With a 
focus on checking run-off reduction, soil and 
water conservation measures, watershed 
development seeks to develop all types of lands-
government,    forest,    community   and   private  

lands  that fall within a particular watershed. The 
Integrated Watershed Management Program 
came into being as a result of the 
recommendations from the Hanumantha Rao 
committee’s report on the assessment of the 
watershed development programs like Drought 
Prone Areas Program (DPAP) and Desert 
Development Program (DDP).1 These programs 
have failed to achieve their goals of ecological 
conservation mostly due to “fragmented 
implementation” and non-inclusion of the local 
communities.2 Subsequent revision of guidelines 
were carried out by the Ministry of Rural 
Development (MoRD) to strengthen the rainfed 
regions which are otherwise characterized by 
poor   socio-economic    health,  low  agricultural  
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productivity and depleting water resources.3 The 
majority of population in our country depending 
on agriculture and about two-thirds of total 
arable land being rain-fed and characterized by 
low productivity, primitive agricultural practice, 
there is an increased focus on sustainable use of 
water and other natural resources. The emphasis 
was laid on a participatory approach to 
sustainable rural livelihoods through better 
management of water resources. This approach 
initially envisioned as a measure for poverty 
alleviation has gained even greater importance in 
light of its effectiveness in combating climatic 
change. The main objective of the IWMP is to 
improve water conservation, irrigation facility 
and land use pattern which would lead to 
improved biophysical and socio-economic 
environment through increased agricultural 
productivity in rainfed areas. Common benefits 
arising from watershed development include 
improved agricultural yields and better access to 
drinking water.  
In this study, an effort has been made to assess 
the impact of IWMP in selected tribal regions of 
Chhattisgarh and Gujarat (India). The impacts 
have been evaluated against the broader 
environmental and economic objectives. 
Changes in ground water level, land use pattern, 
farming practices, agricultural productivity 
employment and income generation, migration 
etc. were observed in different regions. The 
results varied from region to region which have 
been described later in the study.  

AIMS AND OBJECTIVES 
To study the impact of watershed development 
work on soil, moisture conservation and 
ground water recharge. To understand how 
watershed development activities have 
impacted the land-use, agricultural and animal 
husbandry practices and subsequent impacts on 
generating income for the rural inhabitants. To 
identify existing issues those hinder the 
effective implementation of IWMP. 

METHODOLOGY 
To study the impact of watershed activities, 
IWMP projects the districts – Narmada in 
Gujarat and Koriya in Chhattisgarh, India were 
selected. The selection of watershed villages  
as per consultations with the PIA official based  

on considerations of accessibility to the 
village, size and expected level of cooperation 
of the villagers. Projects mainly from the first 
phase (initiated in year 2009-2010) have been 
selected for study and impact assessment, as 
impacts from recently concluded works are yet 
to be realized. To evaluate the impacts of 
interventions, a before-after study of the 
selected project sites were conducted, data has 
been collected by recall technique and the 
difference in pre and post IWMP has been 
attributed as benefit from intervention. 
Preliminary information regarding the project 
were collected and personal interview was 
conducted with the beneficiaries.  
Some limitations of the study include 
dependence recall technique to assess impacts. 
Secondly, the study has been done in different 
areas having different topography, rainfall 
pattern, soil characteristics, groundwater 
scenario, etc and hence different watershed 
structures. This directly affects the agriculture 
produce, cost incurred in agriculture (which 
are also affected by the varying farming 
practices) and the results observed are unique 
for each watershed region which may not be 
generalized.  
Description of watershed  
Narmada, Gujarat – Chikda (IWMP-3)   
project is located in Dediyapada taluka, 
Narmada district of Gujarat state, India. The 
project is a cluster of six micro-watersheds 
with 5D1A6d1c, 5D1A6d2e, 5D1A6d2a, 
5D1A6d1e, 5D1A6d1d, 5D1A6a1d being their 
respective codes. The total project area of the 
watershed is about 5021.1 Ha and has been 
undertaken to be treated under Integrated 
Watershed Management Program starting year 
2009-10. The nearest town is Dediyapada 
which is about 18 kms from Chikda project 
and is well connected by pucca road. The 
watershed includes nineteen village of Chikda, 
Davipada, Kamodvav, Sarvai, Ambavadi, 
Kavdi, Indlavi, Moti badvan, samerpada 
(Davivalu), Kartal, Khayali, Kantipani, 
Khodmba, Golvan, Nanibadvan, Piparvati, 
Garda, Bhutbeda, Zakh. Vasava, Tadvi, Padvi 
and ST communities are the primary 
inhabitants of the project. The livelihood         
of   these   people is primarily based on rainfed  
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agriculture, animal husbandry, wage labour, 
goat and poultry rearing.  
Watershed Development Program is prioritised 
on the basis of thirteen parameters namely 
poverty index, percentage of SC/ST, actual 
wages, percentage of small and marginal 
farmers, ground water status, moisture index, 
area under rainfed agriculture, drinking water 
situation in the area, percentage of the 
degraded land, productivity potential of the 
land, continuity of another watershed that has 
already developed/treated, cluster approach for 
plain or for hilly terrain.  
The soil type is black cotton and production of 
the land can be significantly enriched with the 
availability of timely irrigation. Cluster 
approach was followed taking into 
consideration four micro-watersheds covering 
a total area of 5554.5 Ha.  
The net geographical area of Chikda watershed 
is about 5021.1 Ha out of which 42% is forest 
area. About 74% of land is under agriculture 
which is rain-fed and irrigated mainly Rabi and 
kharib crops are taken. About 11% of the total 
land is classified under wasteland of which 35 
percent is cultivable and rest is uncultivable. 
This IWMP project – IWMP 3 (Chikda) falls 
under the South Gujarat agro climatic zone. 
The soil is mainly deep black and clay. The 
soil is brown to black in surface color. The 
depth of soil is moderate to deep about 25 to 
75 cm. The annual rainfall is 1000 mm. The 
predominant texture of soil is loamy and clay. 
The soil fertility is average with low contain of 
nitrogen, phosphorus and potash. The 
topography of the area is moderate ranging 
from 0-15% slope.  
The average land holding is about 0.45 Ha 
ranging from 0.171 to 0.629 Ha. Lack of 
irrigation source forces the majority of the 
farmers to migrate to ensure their livelihood. 
This affects directly the demographic profile of 
the village. The major crops cultivated by the 
farmers are rice (paddy), groundnut, cotton, 
pigeon pea and wheat. Farmers take crops 
according to monsoon. The land conservation 
measures such as check dams and farm bunds 
in the area will help them to increase cropping 
intensity of project area.  
Chikda watershed project has a total of 3240 
households with a population of 16223 (as per  

base-line survey) out of which 8201 are male 
and 8023 female. Chikda project has more than 
98% ST population. The sex ratio is 990 
female to 1000 male. There are 1633 BPL 
families. The average family size is 5. The 
literacy rate is very low i.e. 49 percent, male 
literacy rate is 69 percent of total male 
population and female literacy rate is as low as 
37 percent of total female population. Majority 
of population is involved in agriculture and 
animal husbandry. People migrate during 
summer season to different parts of the state 
like Surat, Baroda and Ahmadabad as daily 
wagers, agricultural labours and construction 
workers. The villagers earn their livelihood 
from animal husbandry and agriculture and 
during lean seasons they migrate for daily 
wage laborers in Rajpipla, Baroda and Baruch 
and as agriculture labour in other parts of the 
state. Another major occupation of the people 
is basket making and leaf plates making using 
the raw material which they collect from the 
community land or forest. 
Crop productivity  
The term productivity in general means the 
total output per unit of factor input. For 
example land productivity means output per 
hectare of land. Productivity is an average and 
is calculated by dividing the total output of a 
particular crop by the total cultivated area 
under that crop. Data are made available by the 
baseline survey (for Chikda project), 
Handbook of agriculture, ICAR publication 
2006 (For Gujarat, India), and Department of 
agriculture (for Narmada). The results indicate 
that Chikda project has comparatively low 
productivity. The productivity is low not only 
because that the land is unproductive or the 
farmer’s lack the skills to manage their crop 
but also due to lack of source of irrigation and 
scarcity of rain. 
Farmers mainly grow crop likes cotton, wheat, 
rice, according to the rainfall. In case of low 
rainfall they go for sorghum, castor, and pearl 
millet. The overall productivity of cotton is 
350 kg/Ha which is just a little over half of the 
regional average productivity. The productivity 
of sorghhum at 380kg/Ha is also very low 
compared to the overall productivity in Gujarat 
at 1220kg/Ha. 
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Koriya, Chattisgarh – Koriya (IWMP-2) 
project is running in Bharatpur block of the 
district. Total area covered in this project is 
6834.38 Ha and amounts for 600 lacs. A total 
of 5000 Ha is taken under treatable area since 
year 2009-2010. It covers: 7 Micro Watersheds 
- 2A6G7C4A, 2A6G7C4F, 2A6G7C4E, 
2A6G7C4D, 2A6G7C4B, 2A6G7C4C and 
2A6G7C4G, 5 Gram Panchayats – Ghaghara, 
Juili, Dhudhasi, Kotadol and Mainpur, 8 
Villages (Sadantola, Juili, Ranpa, Parewadol, 
Khamraudh, Dhudhasi, Dhanauli and Badwar) 
of Bharatpur block of Korea district.  
The project is situated about 175 kms from the 
district headquarter a gram panchayat named 
Janakpur.  The project contains a total number 
of 59 water storage structures and a total 
number of 256 water extracting units. This one 
IWMP-2 project makes one mili-watershed 
(2A6G7C4). 
Project area consists of 700 total households 
and out of this 88.29% belong to schedule 
tribe. 200 households are landless, 429 
households lie under BPL, 263 households are 
small farmers and 234 households are marginal 
farmers. In this project area it had been found 
that there is 55 person-days of seasonal 
migration. The soil type is loamy, gullied and 
ravinous and production of the land can be 
significantly enriched with the availability of 
timely irrigation.  
A total of 3614 Ha is wasteland, cultivable 
land is 1401 Ha and rest is uncultivable. 
98.929% of total sown of the project is rainfed 
with an average cropping intensity of 100. 
Only one crop i.e. of paddy is taken in the 
whole year. It is situated in the North-         
West   of the district Koriya and North of state  

Chhattisgarh in the northern hills. The 
project area is consists of fine loamy and 
gullied and ravinous type of soils. This type 
of soil is noted to be good for tuber crops 
but, negligible inclination had been shown 
by the local people. Crops like potato, sweet 
potato, etc. could grow in good production 
aided by irrigation intervention. Farmers 
take crop according to monsoon which is 
paddy. The land conservation measures such 
as Check dams and farm bunds in the area 
will help them to increase cropping intensity 
of project area. Drought, Left wing 
extremism and inapproachability to villages 
are chief vulnerabilities in the district. About 
50% area of the district comprising of, entire 
Khadgawan  block, half of the area of 
Baikunthpur block and patches of Bharatpur, 
Manendragarh, Sonhat block, is rain-fed. 
Half of the area of Sonhat and Bharatrpur 
blocks suffers from the brunt of left wing 
extremism. Most of the vulnerable social 
groups like Schedule Caste, Schedule Tribes 
and Primitive vulnerable Tribal Groups 
(PTG) reside. There are 1225 households 
belonging to “Pando” tribe, a PTG reside in 
parts of Baikunthpur, Manendragarh & 
Sonhat block. Almost sixty percent of the 
total area is covered by forest and these 
vulnerable groups are highly dependent on 
forest for their livelihood.4 Entire district of 
Korea is covered under the Fifth Schedule of 
the constitution.  This special status gives an 
opportunity to the tribal communities of the 
district to implement special provisions of 
self-governance given to the Fifth Schedule 
areas through PESA5 (Table 1). 

Table 1 :  Criteria to identify districts for inclusion in the Integrated Action Plan 

S/N 
Five criteria to identify districts for inclusion in the  
Integrated Action Plan (IAP) 

Koriya 

1 
Whether the district is included in the list of 83 SRE  
districts identified by the Ministry of Home Affairs         

YES 

2 Whether the tribal population exceeds 25%         46.20% 

3 Whether the forest area exceeds 30%         59.90% 

4 Whether the poverty ratio in the district exceeds 50%         48.32% 

5 
Whether the district is covered under the  
Backward Regions Grant Fund (BRGF)         

YES 
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Districts meeting four of the above mentioned 
five criteria and forming a contiguous block were 
selected for coverage under the proposed IAP 
scheme. The government’s approach is to deal 
with Left wing extremism activities in a holistic   
manner, in the areas of security, development, 
rights of local communities, administration and 
public perception. An integrated approach aimed 
at the relatively more affected areas would 
deliver results.6 
In the areas like Koriya, development agencies 
find it difficult to bestow all the benefits of 
various rural development programs. People in 
these areas are still deprived of basic necessities. 
Livelihood interventions are restricted to the 
district and block (Janpad) head quarters only. 
Contamination of ground water by extensive 
mining activities in these areas had increased the 
problems for local habitants. Reach of electricity 
in such areas had not yet saturated. Because of 
such constraints implementation of IWMP gets 
hindered. Various types of constraints, 
mentioned below, have been identified while 
working in such areas. 
Constraints of working in tribal areas: 
Geographic constraints 
Difficult and undulating terrain 
Tribal areas being situated closer to forest areas, 
this is a major hurdle faced in both areas of 
study. Hill ranges are abundant in both projects 
and slope farming is also practiced in some areas. 
In Koriya, the general height of the lower table 
land is 1800 feet above sea level. The Sonhat 
plateau has a maximum elevation of 2477 feet. 
The highest peak in the district is Deogarh, 
which is 3370 feet. This makes it difficult to 
travel in the district between five blocks 
(National Information Center (NIC), Koriya 
Chhattisgarh, 2012). 
Seasonal cut-off 
The terrains of Koriya comprises of the Ganga 
basin and partly of the Mahanadi basin. It is 
drained by the Hasdeo, Gej, Gopad and Gobri 
rivers. There are several small and big water 
bodies comprising of many ponds and lakes of 
the district. In rainy season many of the villages, 
situated in the vicinity of these water bodies and 
rivers, remain disconnected from rest of the 
district and janpad. Similarly, in Narmada district 
connectivity gets hampered because of overflow 
of tributaries of Narmada and Karjan. The 

approachability via roads gets washed away 
because of the inundation and submersion of 
paths and bridges. 
Dense forest 
District Koriya has vast range of forests. Up to 
the last decade of the 19th century, Koriya 
district was a vast stretch of forests dotted here 
and there with villages. These forests were very 
dense and thick. Presently 59.9% of total area of 
the district is forested and one national park, 
named Guru Ghasi Das NP, falls in its 
boundary.7 In Narmada district, more than one-
third of the project area is forest and challenges 
were faced in the various phases of survey. 
Low agricultural productivity 
1. Full dependence on monsoon  

Both areas of study are heavily dependent on 
monsoon. Water is essential input in 
agriculture. Due to the absence of proper 
irrigation facility, 75 % of the total cultivated 
area depends on the uncertain monsoon. 
Therefore, the success or failure of the 
monsoon determines the success or failure of 
agriculture production. The untimely and 
inadequate rainfall makes it unreliable 
resulting in scarcity of water availability for 
agriculture. 

2. Land degradation  
Because of felling trees, shrubs and free 
grazing had intensified and added to the 
problems of excessive runoff and soil erosion. 

3. Traditional farming methods  
This also leads to low productivity. There is a 
lot of ignorance about the use of new farming 
methods and technologies such as multiple 
cropping. They don’t use Farm Yard Manure 
(FYM) and other input in a proper way; that is 
why they don’t get 100% output. So these 
factors contribute to low productivity. 

4. Lack of adequate farm machinery  
Even today a large number of farmers in the 
areas of study use wooden ploughs and 
bullocks. They don’t have adequate machinery 
like seed drill, tractor, thresher etc. So, old 
machineries take more time in tillage practices.  

5. Lack of good quality seeds and fertilizers 
Good quality seed, fertilizer and pesticide 
are important factor in agriculture 
productivity. The use of good quality leads 
to higher land productivity. In Chikda 
project, however, there are two limitations in 
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the use of fertilizer. First these fertilizers are 
most useful in irrigated condition. But in 
these project areas project approximately 94 
percent of land depends on rainfall and 
farmers mostly use nitrogenous fertilizers 
especially urea which has resulted in 
disproportionate use of fertilizer depleting 
the quality of land.  

6. Lack of other facilities such as storage and 
marketing 
5-10% of agriculture product damage after 
harvesting due to scarcity of proper storage 
and proper market for sale. So he sells to 
local traders at the low prices. Farmers 
mainly face proper means of transportation 
and roads. Second problem is farmers don’t 
have proper storage facilities. 

Cultural constraints 
Sparsely settled, low population density  
Both districts have a population density of 
around hundred inhabitants per square 
kilometer. Single village is made of various 
hamlets which are far away from each other 
and thinly populated. The distribution of 
population is not even in the areas of study.  
The areas covered by forests have a very less 
population as compared to the urban areas 
which mostly comes under coal belt of Koriya 
and contributes to very small portion.  
Resistance towards mainstreaming  
Tribal culture has a great amount of resistance 
towards mainstreaming accepting develop-
mental interventions. Earlier when bore-wells 
used to get drilled, in or near their settlements 
by government, they most likely leave that 
place and try to settle at higher or interior areas 
of the forest. In Koriya, Pando, Kodaku and 
Baiga tribes and the Tadv, Vasava tribes in 
Narmada are still not fully involved into 
farming or any other livelihood. They are still 
dependent of minor forest produce collection, 
hunting and bamboo basket making work. 
Infrastructural challenges 
Lack of road network and transport facility  
Inapproachability and seasonal cut-off from 
the main village in monsoon. Villages are far 
apart from each other. Some villages are in 
forest and national park. For those villages 
which are in forest and national park there are 
lots of forest regulation clearances for 
implementing any development intervention 

like construction of roads. The areas are 
situated in the remote part of the respective 
states and the connectivity is very low in some 
parts of the district like Bharatpur, Sonhat (in 
Chhattisgarh) and Narmada (in Gujarat). Lack 
of all weather roads in such areas also 
aggravates this problem. 
1. Poor quality of power supply 

Many of the villages, which are situated in 
the vicinity of forest, yet not have received 
electricity. Although ninety nine percent of 
villages have been provided the facility of 
electricity, even so the long hours of power 
failures hinder the work. For every gram 
panchayat there is more than one dependent 
village. Although administration manages to 
benefit the main village panchayat even so, 
lot of nearby dependent villages and hamlets 
could not get these benefits.  

2. Challenged communication media 
These project areas are very deficient in 
different types of communication media. 
Density of radio is decreasing and reach of 
computer and television is very less, in rural 
areas. Although mobile phone are increasing 
at very fast pace even so, the teledensity is 
still very low in rural areas. 

Left wing extremism (Koriya, Chhattisgarh) 
This has been a major hurdle in the extension 
of development programs in Koriya, 
Chhattisgarh. The difficult terrain and dense 
forest has become the facilitating factor for 
Left wing extremism. District Koriya acts like 
a fringe area where the Left wing extremists 
are trying to establish themselves and it is 
being used as a pathway for movement of such 
groups from Jharkhand / Chhattisgarh to 
Eastern Uttar Pradesh. These groups are taking 
advantage of the vicious cycle which has set in 
resulting from poor ignorant tribal 
communities, inaccessible difficult terrain and 
difficulty in implementation of development 
programs leading to little alleviation of poverty 
in these areas. 
Approach for watershed intervention 
Entry Point Activities (EPA) activities are 
taken up under watershed projects to build a 
rapport with the village community at the 
beginning of the project. Generally, certain 
important works which are in urgent demand 
of   the   local  community  are  taken  up.  A  
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group discussion was conducted with watershed 
development committee regarding the EPA 
activity, it was conveyed to the WC that an 
amount of 4 percent of total budget was allocated 
for EPA. The villagers discussed various 
activities which they felt is important but after a 
brief discussion it was conveyed to them that 
only those activities can be taken, which revive 
the common natural resources. It is very 
important to treat the ridge as this is where the 

major water resources originate. This involves 
mainly hilly and forest regions in the described 
watershed areas. For the ridge area treatment the 
following structures were proposed by the 
project implementing agency after bio-physical 
surveys, transect walks and discussions with 
village residents. Some of the activities proposed 
in this project include – loose boulder checks, 
Continuous Contour Trenches (CCT), check 
dam, land leveling and village ponds (Table 2). 

Table 2 : Watershed development works in Narmada, Surat, India 

S/N Watershed development 
activity Names of village Benefits 

1 Land levelling & farm 
bunding Chikda, Ambawadi 

Increased crop production, 
checking soil erosion, 
moisture conservation 

2 Loose boulder checks Anjanwai, Sabuti Soil and moisture 
conservation 

3 Continuous Contour 
Trench 

Gopaliya, Pipla, 
Ralda  

Checking excessive run-off 
and soil erosion, increased 
productivity of soil 

4 Check wall Samarpada 
Surface water conservation, 
increased water availability 
for irrigation 

5 Farm pond Chikda 
Surface water conservation, 
adaptation to unreliable 
rainfall 

6 Pastureland development Pipla, Ralda Fodder production and 
wasteland restoration 

Watershed development works are to be done 
during second phase of watershed project. A 
multi-tier ridge to valley sequence approach 
should be approached towards implementation  

of watershed development projects. A net 
budget of 50 percent is allotted for this work. 
The following watershed interventions were 
undertaken in Koriya (Table 3). 

Table 3 : Watershed development works in Koriya, Chhattisgarh, India 

S/N Watershed 
development activity Name of village Benefits 

1 Loose boulder check Ridge areas of all 
eight villages  

Soil and moisture conservation 

2 Staggered trench Ridge areas of all 
eight villages 

Checking excessive run-off and 
soil erosion at high slopes, 
increased productivity of soil 

3 Gully plugs Ridge areas of all 
eight villages 

Surface water conservation, 
increased water availability 



   J. Environ. Res. Develop. 
Journal of Environmental Research And Development                    Vol. 8 No. 04, April-June 2014 

1012 
 

RESULTS AND DISCUSSION 
The central part of all watersheds is used for 
agriculture and hence, needs to be treated for 
optimum use of natural resources. It is thus 
necessary to retain moisture in the central land, 
reduce land degradation, store and recharge 
water and increase the ground water level in 
the aquifers and wells in the central part. 
Considering the objectives proposed treatment 
wise cost for the watershed project was 
planned. Project implementing agency has 
implemented the project activities considering 
objectives of project and technical 
requirements of treatment as per demand of 
local field conditions with due care of 
proposed budget of project. 
Objectives of watershed project development 
were fulfilled in this project. For protecting the 
livelihood of the people inhabiting the fragile 
eco systems experiencing soil erosion and 
moisture stress were tried to attend it could be 
observed through development in different 
facets. The aim was to ensure the availability 
of drinking water, fuel wood and fodder and 
raise income and employment for farmers and 
landless laborers though improvements in 
agriculture productivity and production 
development of dry land agriculture on the 
watershed basis, was found achieved. 
Observations related to development and 
improvement in various facets of rural 
livelihood are noticed and analysed here 
qualitatively and quantitatively with direct and 
indirect impact.    
Environmental impact 
There have been significant positive impacts 
through soil and moisture conservation 
measures on improving and maintaining the 
fertility of soil. Such measures have also 
favourably impacted the water level in wells, 
improved area for irrigation, increased water 
availability from well recharge and surface 
water harvesting have helped in conservation 
and enhancement of water resources. 
Treatments like masonry waste weir, stone 
loose boulder and check dam has greatly 
impacted the ground water level in the project 
area and due to these treatments ground water 
table was increased by 5 feet. Such impacts 
have  been  observed in both the areas of study.  

It can be measured in the wells of private 
owners/farmers in the project area. 
Conservation of water has helped in 
improvement of quality and quantity increase 
of crops cultivated in project area. Overall it 
has helped in conservation of natural 
resources. From the various undertaken entry 
point activities in Narmada, there has also been 
increased surface water conservation and 
reduced soil erosion (by renovation of check 
dams, creation of check/protection walls). 
Entry point activities like renovation of wells 
in both areas of study have also contributed to 
ground water recharge. 
Farmers have adopted keyline hedge with 
vegetative measures of different crops in their 
fields for in situ moisture conservation and it 
worked for soil and moisture conservation. It 
was learnt by them after major treatments by 
Project Implementing Agency (PIA) and 
owned by the farmers. This helped in soil and 
water conservation in situ, which improves the 
quality of soil and production also. Vegetative 
measures through planting of trees in the 
private farm lands and common lands are also 
being undertaken as a part of the watershed 
development. This has created additional green 
cover, improving the environment.  
Socio-economic impact 
The socioeconomic indicators like changes in 
household income, per capita income, 
consumption expenditure, employment, 
migration, people participation, household 
assets and wage rates at the village level were 
considered for the impact assessment.  
The entry point activities implemented in the 
study areas with an objective to build rapport 
with the village community have also catered 
to their immediate needs. EPA activities in 
Narmada have facilitated better availability of 
drinking water and reduced drudgery for 
women by providing drinking water facility 
through water storage tanks and pipeline 
connections. Similarly, in Koriya, well 
renovation has been undertaken to address 
issues of drinking water scarcity and to tackle 
issues of hygiene – dhodhi and sanitary units 
have been constructed and to conduct 
community events Rangmanch and Chabutara 
(also used as temporary markets) have been 
undertaken in EPA. The watershed 
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intervention was found to help the rural farm 
and non-farm households in enhancing their 
income level. Project area has gained ground 
water level by 5 feet and soil and water 
conservation benefits in the fields due to 
various treatments, which has helped farmers 
to grow more crops during the year and 
improved varieties also. It changed the 
cropping pattern of the project area. Previously 
farmers were growing only sorghum, paddy, 
maize and tuar of local varieties. Now they 

have started to cultivate more cash crops and 
improved varieties of it, like cotton, pigeon 
pea, paddy, sorghum, groundnut, vegetables, 
creepers and flowers also. Productivity is also 
increased in their old crops. They have started 
to grow flowers like marigold in 17 acre of 
land and selling it twice in a week in flower 
market of Surat. They have adopted same 
strategy for improved varieties of cotton and 
selling it at nearest big cotton market of Bodeli 
and fetching good rewards (Table 4). 

Table 4 : Improvement in productivity of crops Narmada, Gujarat, India 

S/N Crop name Pre project productivity Post project productivity 
1 Cotton 300 Kg. per/acre 600-700 Kg. per/acre 
2 Sorghum 150 Kg. per/acre 250 Kg. per/acre 
3 Pigeon pea (tuar) 200 Kg. per/acre 400-500 Kg. per/acre 
4 Paddy 400 Kg. per/acre 700-800 Kg. per/acre 

 
Cropping pattern has been shifted from 
sorghum, maize, tuar to cotton, groundnut, 
vegetables and gram. President of the village 
watershed committee and farmers of the 
village expressed themselves about their 
condition before implementation of the project 
like at the end of season we were coming back 
with our bullocks and the load of grains that 
we could carry on our head, this was our 
situation, which is why we were migrating for 
work and food. Now in project area per 
household income is increased and they are 
earning around rupees 30,000-40,000 per 
annum and few families earn upto one lakh 
rupees per annum. Owing to the interventions 
in the project, the average yield per hectare for 
the crops have increased up to 100% in some 
of the project villages. The milk productivity 
in project area was very low about 3 to 4 
litres/day/animal before the project area was 
treated, but now they have good milk 
productivity about 6 to 7 litres/day/animal. 
Due to soil and water/moisture conservation, 
irrigation and drinking water facilities 
increased which helped in cultivation of good 
grasses with green fodder and they started to 
purchase nutritive feed for the livestock. 
Migration for livelihood was ninety percent 
before the project was initiated, so drop out 
ratio in primary and middle school children 
was more in the village due to migration. But 
now migration  reduced from ninety percent to  

forty percent because villagers are getting 
handsome amount either by farming or in the 
form of labor in the village itself. Employment 
has always been a problem in the project area. 
The principal occupations of the people are dry 
land agriculture, animal husbandry and casual 
labor work. The upper reaches of the 
watershed are totally desiccated plants and no 
vegetation, most of the families depended on 
National Rural Employment Guarantee 
Scheme (NREGS) for their livelihood and 
seasonal migration from rural to urban areas 
also existed in village during post-harvesting 
season. However, rain fall being average and 
erratic, agriculture suffers, i.e. at best they can 
take only a single crop, which keeps them 
partially engaged for about 4 months. Lack of 
fodder makes animal husbandry very difficult 
too. So, animal husbandry does not keep them 
engaged full time. Thus the people mainly 
depend upon casual labor, either in the village 
itself or outside it. On account of agriculture 
and animal husbandry providing only part time 
employment for some part of the year, the 
people migrate for a better half of the year for 
wage labor. In project area more than sixty 
percent area comes under forest and people 
collect grass and fodder from forest but it is 
not sufficient. The project plans for creation of 
both wage employment and self employment 
opportunities. Wage employment has been 
created by engaging people in watershed  
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physical works like construction of earthen 
bunds, farm bunds, village pond, etc. Self 
employment would be created in the form of 
direct livelihood activities like agriculture, 
animal husbandry. In the pre-IWMP scenario, 
villagers – especially women had to travel long 
distances to collect drinking water. Providing 
drinking water facilities have reduced drudgery 
and now women can better utilize their time on 
productive household duties. 
The watershed interventions through IWMP 
which have been planned and implemented 
primarily through a participatory approach 
have brought about significant positive impacts 
in the regions. There has been a substantial 
improvement in agricultural production and 
environment conservation which can be 
elaborated as knowledge building of farmers in 
engineering measures which were so effective 
that in spite of steep slope and difficult 
undulating topography, bench terracing has 
made possible the use of otherwise wasteland 
for agricultural and horticultural use. Several 
orchards have been developed after bench 
terracing. The intervention under engineering 
measures has resulted in the conversion of 
wastelands into productive pasture lands, 
which was totally absent before the inception 
of the project. Now horticulture and fodder 
development add to the income for the project 
beneficiaries. A marked increase has been seen 
in the production of biomass, particularly from 
the privately-owned farm-lands of the 
villagers. This has been possible due to large-
scale planting of indigenous tree varieties and 
improved grasses during the project period. As 
a result of increased biomass production, the 
villagers have become almost self-sufficient 
for their requirement of fuel and fodder. This 
in turn has resulted in improving the condition 
of the nearby forest by minimizing the 
dependence on forest resources. Watershed 
development measures have led to increased 
productivity and production of crops, changes 
in land use and cropping patterns, improved 
socio-economic conditions of people, positive 
impacts on the environment, developing 
village level institutions for greater 
sustainability of interventions carried out. An 
integrated approach to developing watershed 
has    proved   to   be   the   key   to sustainable  

production of food, fodder, fuel wood and 
meaningfully addresses the social, economical 
and cultural status of the rural community. 
Despite the positive impacts from the 
watershed interventions from IWMP, there still 
remain certain gaps in the implementation of 
program which need to be addressed for 
IWMP to achieve its ultimate goals of 
sustainable natural resource management. 
Some of these issues relate to people 
participation in IWMP which is the major 
driver for success of the program. Community 
based planning is the key to success of area 
focused programs a democratic approach 
which lays gives due importance to the rights 
of the community and empowers them is 
necessary for its success.8 Interventions still 
need increased engagement from the small and 
marginal farmers from the earlier watershed 
programs. One of the major factors in ensuring 
the participation of small and marginal farmers 
was the measurable benefits from on-farm 
interventions like land leveling and farm bund 
– this improved the participation and attitude 
of the farmers towards IWMP. Although 
emphasis has been laid to strengthen the 
participation of women in the rural institutions 
of watershed, to really engage the participation 
of women and minority groups and to improve 
decision making power, targeted activities 
benefiting these groups were proposed. 
Harnessing gender power by balancing 
activities for men and women, farmers and 
landless people was found effective to enhance 
the impact of community watershed programs.9 
Watershed development to conserve, restore 
and augment soil and water resources is 
complex and requires specific skills. In both 
the study areas, the challenge of finding 
qualified and dedicated staff adversely affects 
the implementation of projects. Many actions 
by the stakeholders in the watershed are being 
taken in ignorance, which adversely affect the 
income and environment of other stakeholders 
and locations.  

CONCLUSION 
To address these issues, educating all the 
beneficiaries, user groups and stakeholders 
would minimize such actions, conflicts and 
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maximize benefits from the program. In the 
implementation phase, it is also important how 
the value chain of a product has been enhanced 
through strong backward, forward and market 
linkages. Follow-up activities should be linked 
with the ongoing schemes of various Department 
of the government, so that the continuity of 
development is not disturbed. The monitoring of 
IWMP interventions also need to be upgraded to 
match the complexity of such projects. The 
success of these projects can only be fully 
understood when the environmental and social 
parameters are brought into the monitoring 
system which requires the use of effective 
environmental and social audit.10-14 

RECOMMENDATIONS 
Thus for the effective implementation of IWMP 
and to improve people’s ownership and 
engagement, it is the necessary to (i) involve all 
stakeholders (including women and landless 
labourers) in program implementation and 
monitoring (ii) capacity building of all 
stakeholders with a special emphasis on social 
mobilization (iii) decentralization and collective 
decision-making process and involvement of 
elected representatives and panchayati raj 
institutions (iv) tangible economic benefit to the 
beneficiaries selecting during project planning 
(vii) establishing effective market linkages of 
outputs created through watershed interventions 
for better economic gains to beneficiaries and 
(ix) developing community resource persons and 
good local leadership. 
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