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EXECUTIVE SUMMARY  

 

Catchment area of the Swan River in Himachal Pradesh is located in the fragile and vulnerable Shivalik hills 

where the river frequently overflows its banks during the monsoon causing erosion of soil resources. The 

catchment of river has been divided into 42 sub-watersheds, out of which 22 sub-watersheds with an area of 

61,900 hectares were treated under the project to protect lands from soil erosion and floods, regenerate the forest 

cover and enhance agricultural productivity. The Forest Department is the nodal agency of the Project and 

implanted the project through 95 Panchayat Development Committees (PDCs). Besides this, with the facilitation 

of line departments of the state. In order to quantify the impact of project interventions an impact assessment study 

on socio-economic factors was conducted by CSK HPKV Palampur during 2013-14. The study is based on the 

primary and secondary data collected from offices and project beneficiaries. Primary data were collected from 150 

project beneficiaries from 30 villages from 10 sub-watersheds by adopting multi-stage random sampling 

technique. Main findings and suggestions emerged from the study are as under;  

Findings 

 The total amount budget for the implementation of different project activities was to the 

tune of Rs 215.85 crores out of which Rs. 185.64 crores (86%) has been utilized. The 

physical and financial progress of the project is rated as very good.  

 The average size of family of the sample households was estimated at 4.51 persons and out 

of which 76 per cent were age group of 15-60 years (main workforce). The literacy of 

sample population was quite good (90 per cent)., Agriculture was reported to be the major 

source of occupation for about 60 per cent of the sample households on overall farms.  

 The investment in residential and farm buildings revealed a remarkable improvement with 

the implementation of the project. The increase in the value of farm tools on account of 

project interventions was about 64 per cent which may be attributed to higher investment on 

chaff cutter/tractor followed by minor implements, thresher, spray pump, maize Sheller, etc.  

 Before the implementation of the project the cropping pattern in the study area was 

dominated by maize and wheat accounting for about 85 per cent of the total cropped area. 

During the project implementation period the area these crops has been decreased by about 

6 per cent and has been shifted to cash crops.  

 During the project implementation period the average size of livestock unit increased from 

1.62 to 2.71. The share of milk to the total income from livestock was found to be highest 

among different livestock products.  

 The productivity of most of the field crops has been increased which was highest in case 

vegetables especially in cabbage (43.26 per cent). 

 As a result of proportional increase in the income from agricultural crops, fruit crops and 

livestock by about 43, 35, and 55 per cent, respectively, the overall farms income has been 

increased by 50 per cent during the project implementation period.  

 On an average about 46 per cent households adopted new activities as a major source of 

income which comprised  21, 9, 4, 4, and  8 per cent farmers associated with vegetable, 

floriculture, fruits crops, dairy, poultry and spices/condiments, respectively.  

  The employment generation in field crops has increased with the implementation of the 

project. The annual per farm labour employment in horticulture and livestock, showed an 

increase of 213 and 65 per cent, respectively on overall farms situation. 

 It was reported by the majority of the farmers that different soil and water conservation 

measures implemented during the project are very beneficial for increasing the livelihood 

options in the area.  



 

 

 

 The commodity based groups have been formed under the project were found to be 

facilitators for other members in arranging critical inputs. They were doing pioneering 

services with respect to production and marketing of produce.  

  Selection of crops, lack of technical knowledge, scarcity of water at critical stages of crops, 

scarcity of labour, stray cattle, low productivity of crops, low investment by the farmers in 

infra-structure, etc. were identified as the major problems associated with the production of 

crops. High marketing costs, low prices and inadequate post-harvest technology, 

perishability of produce were reported to be the major problems associated with marketing 

of produce.  
Suggestions: 

 Conservation of soil and water resources is amongst the critical factors for development of 

agriculture and sustainable yield levels. The diversification and intensification of the 

farming systems is possible if these resources are managed and conserved on scientific 

lines. The activities of the project have been perceived in a positive sense and highly ranked 

by the majority of sample households as far as holistic development of fragile and an 

erosion prone area like Swan Catchment is concerned. Thus, there is need to replicate such 

projects in the other hilly area with slight modifications. 

 The  project interventions in the key areas of the farm production system has resulted 

improvement in the socio-economic conditions of the households especially with respect to 

process of capital formation, human resource development, diversification and 

intensification of agriculture, improvement in the stand of living by increasing farm income 

and employment.  Based on these outcomes, more emphasis needs to be given on human 

resource development and transfer of latest agricultural technology to the door steps of the 

farming community.  

 The participatory approach has been adopted in the implementation of the project activities 

and desired sense of ownership among the project beneficiaries has been created. However, 

for acceleration the adoption of improved farm technologies and innovations, the emphasis 

needs to given on formation of commodity based groups and federating them at block or 

district level to address the management issues in agriculture and allied enterprises. This 

will facilitate them to have better linkages with market for arranging critical inputs and 

marketing of their products.  

 Under the project sufficient emphasis has been made in terms of motivation and skill 

upgradation of the project beneficiaries through capacity building programmes at various 

institutes for adoption of latest farm technologies and to promote the market based 

commercial enterprises. With the concerted efforts of Project Implementing Agency (PIA) 

diversification of cropping systems through the introduction of vegetables and flower crops 

has taken place. As agricultural land is becoming a limited factor for the expansion of land 

based activities and under such situations ancillary activities like mushroom, poultry, 

beekeeping, processing and value addition, etc. have great potential for increasing the farm 

income. Despite the possible efforts of the PIA during the project period, the adoption of 

such activities was slow. Thus, in order to improve the socio-economic conditions of the 

farming community, more efforts should be made to promote less land demanding activities 

in the future programmes.  
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CHAPTER-I 

INTRODUCTION 

1.1   Background 

India is a country where poverty is predominant with approximately 302 million people living 

below the poverty line (BPL). Most of the poor in India are confined to rural or tribal areas 

and the livelihood of the majority of these people depends directly or indirectly upon natural 

resources being exploited for agricultural production. Being, in the primary stage of 

development, the poor largely land, thus putting immense pressure on the natural forests 

around them. Over decades, perhaps centuries, this has resulted in extensive degradation of 

forests and depletion of forest resources across the country, forcing the Government of 

India/State Governments to undertake massive afforestation/ regeneration programmes with 

their own resources and with assistance from international donors such as Japan International 

Cooperation Agency (JICA), World Bank, Department for International Development 

(DFID) , KfW Bankengruppe (banking group) KFW and Agence Française de Development. 

(AFD).  

The Japan International Cooperation Agency (JICA) is a Japanese’s government financial 

institution responsible for providing Official Development Assistance (ODA) Loans, Grant 

Aids and Technical Cooperation to developing countries. Japanese ODA Loans are 

concessionary, long-term, low interest rate funds that supplement the efforts of the developing 

countries in the process of building their socio-economic infrastructure and achieving 

economic stabilization. Grant-in-Aid is a form of ODA involving the provision of funds to the 

governments of developing countries without the obligation of repayment. The aim is to 

cooperate with economic and social development by helping the government of the recipient   

country to introduce and upgrade its facilities and equipment. Technical Cooperation Projects 

are result-oriented, where knowledge, experience, and skills etc. of Japan and a developing 

country are pooled to resolve specific issues within a certain timeframe. The projects may 

involve the deploying are pooled experts from Japan to provide technical support, inviting 

personnel from developing countries for training, or the provision of necessary equipments. 

Japan’s first ODA to India was started in 1958, when a Japanese ODA Loan worth Japanese 

Yen (JPY) 18 billion was extended to supplement the efforts of implementing the Second 

Five Year Plan at the request of the then Prime Minister, Jawaharlal Nehru. 

Japanese ODA loan assistance for the forestry sector was started in 1991 for Joint Forest 

Management (JFM) was in the stage of evolution. Although the Government of India had 

come out with the first JFM circular in June 1990 but practical sense it had actually not seen 
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the light of day at the state level. Consequently, projects which were designed and posed for 

Japanese ODA Loans during the 90’s (1991- 1997), may be called as first generation projects. 

The primarily focus of these projects was on afforestation and other components such as soil 

and water conservation, training, extension, and procurement of equipments. Over these seven 

years (1991-1997), significant lessons were drawn from the experience of these first 

generation projects. Therefore, during the period of economic sanctions from 1998 to 2002, 

JICA (former JBIC) undertook a detailed exercise to analyse the effectiveness of its assistance 

made forestry projects in India. A study was instituted in 2000 on “Forestry Sector Policy 

Issues” wherein all the seven on-going projects, at that time, were examined in terms of 

design, implementation, effectiveness and sustainability. The findings and recommendations 

were discussed with each Executing Agency and the Ministry of Environment and Forests to 

evolve a consensus on the overall course corrections in the on-going projects and 

improvement in terms of design and strategy of the future projects. The second generation 

forestry projects which began after 2002, aimed at striking equilibrium between afforestation 

and sustainable livelihood improvement of the local communities through Joint Forest 

Management mode. In community these projects development works and income generation 

activities, sustainable poverty alleviation and socio–economic development activities were 

undertaken in the projects. The projects also gave adequate attention to institutional capacity 

building, soil and water conservation measures, improvement of infrastructure, research and 

extension, and involvement of NGOs/community development officers for the 

implementation of JFM consolidation activities. Moreover, the projects were implemented in 

a three phase design rather than an ad hoc one. Equal importance was given to concurrent 

monitoring and evaluation through internal as well as third party means. In 2004, India 

became the largest recipient country of Japanese ODA Loans in terms of annual commitment 

and that trend has also continued thereafter. At present, India has been the largest recipient of 

Japanese ODA Loans in the world and 29 projects implemented in the country with the 

assistance of JICA. 

In recent years, India has recognized watershed development as potential option for 

agricultural development in rainfed, semi arid areas which were bypassed by the Green 

Revolution period and have experienced little or no growth in agricultural production for 

several decades. By keeping these things into consideration, Himachal Pradesh Government 

has launched Swan River Integrated Watershed Management Project in Una District of 

Himachal Pradesh with the financial assistance of JICA amounting to Rs.3,493 millions Yen 

in the year 2006. 
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Catchment of the Swan river in Himachal Pradesh is located in the fragile and vulnerable 

Shivalik hills where the river frequently overflows its banks during the monsoon causing 

erosion of fertile soil resources. Protection land from soil erosion and floods, regeneration of 

forest cover and enhancing agricultural productivity in the Swan River catchment was the 

major concern and project was implemented in the selected sub-watersheds of Swan River. 

The Project activities included afforestation, civil works for soil and river management, soil 

protection and land reclamation and livelihood improvement activities, thereby improving the 

living conditions of people. The livelihood activities encompass on farm production activities, 

community infrastructural development and income generation activities through Self-Help 

Groups. The catchment of the Swan River has 42 sub-watersheds, out of which 22 sub-

watersheds with an area of 61, 900 hectares were selected for treatment. The Project has been 

implemented in 95 Panchayats Development Committees (PDCs), an authorized body 

constituted under the Gram Panchayats. The approach adopted for project interventions 

involved the community based participatory approach, jointly facilitated by the Project 

Implementation Unit of the project and community based organizations. The Forest 

Department is the nodal agency of the Project in which the departments of Agriculture, 

Horticulture, Animal Husbandry, Irrigation and Public Health and Rural Development of the 

State are also the major participating agencies in the Project. 

Watershed development is one of the popular approaches among development planners and 

agricultural scientists because it promises a win-win situation as far as natural resource 

conservation and agricultural productivities are concerned. It is often assumed that Swan 

River watershed development will also have favourable implications for poverty alleviation of 

the people of the catchment area. Accordingly, the guidelines for designing of Forestry 

Projects were formulated by former JBIC to improve formulation of new projects in terms of 

design, effectiveness, implementations, strategy, sustainability, etc. in 2005. As per the 

guidelines, any new projects, which are expected to be taken up with the assistance of the 

ODA Loans, needs to be comprehensive and based on holistic approach. In order to achieve 

this objective, the emphasize should not only be afforestation, but also be on other activities 

like water and soil conservation, training community development activities, etc. Some of the 

components of the project that are suggested to be undertaken should be based on the 

requirements of different states that includes agro-forestry/farm forestry; water and soil 

conservation; training and extension; bio-diversity conservation and eco-tourism; community 

development activities; income generation activities through SHGs with suitable marketing 

strategy; involvement of NGOs as facilitators for JFM consolidation activities; training of all 
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stakeholders; dovetailing of project activities with other government departments schemes; 

monitoring and evaluation; impact analysis after project completion. 

As per the above guidelines, the Swan River Integrated Watershed Project, Una District of 

Himachal Pradesh has been implemented in three phases i.e. preliminary phase, 

implementation phase and consolidation phase. The implementation phased has internal/ 

external monitoring and evaluation as one of the components. As a part of it implementing/ 

nodal agency, a MOU with CSKHPKV Palampur for conducting study on Impact analysis of 

Integrated Watershed Management Project in Swan Catchment, Una District of Himachal 

Pradesh was conducted. 

With the implementation of this project, it has been expected that agricultural and forestry 

production in the catchment area of the Swan River has been improved and ushered 

substantial socio–economic transformations generating employment, income and capital 

formation through project interventions. The impact of various project interventions on 

qualitative and quantitative aspects of socio-economic pattern of the project beneficiaries need 

to be examined as a helping hand to planners and decision makers for future projects. Keeping 

the above background in view, the present research project has been planned with the 

following specific objectives: 

 1.2)  Objectives of the study 

i) To study the watershed interventions in project area. 

ii) To examine the changes in the socio-economic pattern of the households. 

iii) To examine the impact of project on income, employment, capital formation and 

livelihood pattern of households of the catchment area. 

1.3)  Hypotheses 

       In consonance with   the specific objectives, the following hypotheses were tested: 

a) There is no uniform adoption pattern of watershed intervention technologies in 

different regions of sub watersheds. 

b) There is no uniformity in the socio-economic pattern of the households in pre and post 

period of the watershed implemented. 

c) The watershed interventions have significant impact on income, employment, capital 

formation and livelihood pattern of the households of catchment area. 

1.4)   Practical / scientific utility of the study  

There is no denying fact that with the watershed interventions and adoption of improved farm 

practices, Indian agriculture has witnessed visible changes and Himachal Pradesh is no 

exception. Further, it is widely accepted that the gains of interventions relating to agriculture, 
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horticulture and other allied activities have not been substantially and evenly percolated to the 

different locations and categories of farmers in difficult hilly and interior areas. Hence, the 

present study would throw reasonable light on the adoption rate of watershed interventions 

which would serve as a basis to know which group or region of the farmers is using improved 

or recommended technologies and to what extent? What are the reasons for success/ failure of 

adoption rate? This would provide sufficient information about the potential of improvement 

to tap the potential of improved technologies relating to agriculture and allied enterprises. 

Due emphasis is laid on the impact assessment of watershed interventions. The affect of 

adoption of watershed intervention on capital, assets creation, etc; would help to know which 

component of the intervention had made a substantial impact and on particular crop/ 

enterprise and in which area of the project? Thus, the policy makers and farm scientists/ 

extension agencies can formulate effective future strategies for the crops/ enterprises, area and 

ingredients where more efforts are needed. Similarly, the information on intervention gap 

with respect to the use of critical inputs and management practices would help in priority 

setting for agricultural development. In addition, analysis a constraint would bring into light 

the weaknesses in the intervention mechanism/ infrastructure in the project area and state. 

Therefore, the study will immensely help the policy makers, administrators, farm scientists 

and extension agencies in taking up appropriate decision to accelerate the diffusion of 

watershed interventions relating to agriculture and allied enterprises for the enhancement of 

productivity, income and employment in the mountaineous areas of the country in general and 

Himachal Pradesh is particular.  

1.5)  Organisation of the study 

The entire study has been systematically organised in eleven different chapters. The first 

chapter describes the background objectives of the study, hypotheses, practical/scientific 

utility of the study. Chapter-II has been devoted to give brief and comprehensive insights into 

the literature so as to find research gaps/researchable issues and develop systematic 

methodology for investigation. Chapter-III contemplates systematic methodology viz., 

sampling design and analytical tools used in the study. The watershed interventions in project 

area have been presented in chapter-IV. The socio-economic profile of the study area has been 

described in Chapter-V, which display the demographic matrix.  Chapter-VI devoted to the 

impact assessment of watershed interventions on capital formation. The impact of watershed 

interventions on area and production of field and horticultural crops has been covered in 

chapter–VII. Chapter-VIII contemplates the impact of watershed project on farm income, 

employment and consumption. The perceptions and effectiveness of soil and water harvesting 
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measures have been portrayed in chapter-IX. The problems associated with project 

beneficiaries have been highlighted in chapter-X. Lastly in Chapter-XI, summary of the 

pertinent finding have been given. 
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CHAPTER-II 

REVIEW OF LITERATURE  

In this chapter, an attempt has been made to critically review the literature of the past research 

work related to watershed and the reviews of different studies are given under the following 

headings: 

2.1 Impact of watershed on cropping pattern and crop productivity 

2.2  Impact of watershed on income and employment generation 

2.3 Constraints in adoption of watershed technology 

2.1  Impact of watershed on cropping pattern and crop productivity 

Agnihotri et al. (1989) reported that integrated watershed management implemented in Banga 

village in Haryana has resulted in providing 2 to 3 supplemental irrigations over 243 ha of 

agricultural land. As a result, yield of wheat has increased from 8 to 37 q/ha. Increased 

availability of fodder has given a fillip to milk production in the village. Benefit- cost ratio for 

the increased agricultural production and dairy development sector in the village worked out 

to be 2.05 at 12 per cent discount rate by assuming the project life of 30 years. Thus, results 

reiterated that investment in watershed management project along the Shivalika foot hills for 

increasing agricultural production, development, rehabilitating of hilly catchment is 

economically feasible. 

Singh and Rahim (1990) evaluated the optimal cropping system for a typical watershed in 

hills of Uttar Pradesh. It was found that over a period of about five years the productivity of 

pigeon pea and wheat were increased by 21.4 and 24.58 per cent, respectively. The increase in 

productivity in crops like mustard (23.9 per cent), groundnut (22.5 per cent), pearl millet (22.0 

per cent), black gram (17.0 per cent), lentil (11.7 per cent), grain (10.7 per cent) and pea (7.5 

per cent) were also observed. The cropping intensity was around 84.28 per cent in 1984-85 

was increased to 173.9 per cent in 1989-90, due to the increase in cropped area both in kharif 

and rabi seasons. 

Ingle and Kude (1991) evaluated the watershed development programmes at Akola in 

Maharashtra and analysed the changes in cropping pattern over a period of 5 years (1983-84 

to 1988-89) of watershed development. The results indicated that over the time there has been 

a gradual change in the allocation of areas especially during the Kharif season. The area under 

cereals, cotton and pulses was decreased by 3.09, 0.13, and 2.95 per cent, respectively while 

the area under dry land fruit crops (0.94 per cent) and forestry (0.09 per cent) was increased 

marginally during the period. 



 

8 

 

Rajput et al. (1994) studied the impact of watershed development programme (WDP) in 

western Madhya Pradesh. It was found that productivity of different crops was comparatively 

higher in watershed development areas as compared to non-watershed areas. The net returns 

for the watershed development areas and non-watershed areas were estimated at Rs. 2238 and 

Rs. 914 per hectare, respectively. Similarly, the cost benefit ratio of WDP area was also 

higher as compared to non-watershed areas i.e. 1.97 and 1.48, respectively. Therefore, WDP 

played a significant role in accelerating agricultural production and bringing about change in 

the cropping pattern in favour of remunerative crops.   

Swarnalatha et al. (1994) reported that in the Aravali foot hills of watershed project in 

Haryana, the area under irrigation was increased from 125 to 601 ha, consequently reducing 

the rainfed area from 741 to 265 ha. Due to irrigation, the yield of rainfed crops like gram, 

guar and bajra were increased from 20 to 44, 55 to 89 and 41 to 67 per cent, respectively from 

1983-84 to 1988-89. Similarly the yields of irrigated crops like wheat, mustard and barely 

increased from 20, 11.3 and 17.4 quintals/hectare in 1983-84 to 43, 17.3 and 31 

quintals/hectare in 1988-89, respectively. The increased feed and fodder availability enabled 

the farmers to maintain improved breeds of cows and buffaloes resulting in an increased milk 

production from 2626 litres/day during 1983-84 to 7146 litres/day during 1988-89. 

Jally et al. (1995) studied the impact of watershed development at Nartora watershed, Madhya 

Pradesh. The net worth and benefit cost ratio of the watershed project were estimated at 

Rs.171.51 lakh and 3.64 at 5 per cent discount rate, which indicated positive impact of 

dryland technologies of watershed management. Among the activities of the watershed 

development, orchard and inter-cropping had the highest internal rate of return (115.3 per 

cent) followed by cattle breeding (103.4 per cent). It was also found that during the post-

project period yield of groundnut, paddy and wheat was increased by 30, 25 and 10 per cent, 

respectively as compared to the pre- project period. Further, the study indicated the reduction 

in the income inequalities during the post-project period. 

Rajput et al. (1996) based on their study on economic evaluation of watershed programme on 

crop yields of different crops in Madhya Pradesh, reported that the crop yields within 

watershed area were higher as compared to non-watershed areas. The yields of soybean, 

sorghum, wheat and gram were 14.60, 19.60, 16.66 and 14.33 q/ha within watershed area, 

compared to 11.00, 14.00, 15.60 and 8.66 q/ha, respectively outside the watershed area. 

A study conducted by Dry land Development Board, Karnataka in Kabbalnala Watershed of 

Bangalore district during 1996 (Anonymous, 1997) showed an increase in the yield of ragi 

from 5.28 q/ha to 17.99 q/ha as a result of adoption of watershed technology. In the case of 
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groundnut, the yield was found to be 3.94 q/ha outside the watershed in contrast to 10.92 q/ha 

inside the watershed area. Thus the watershed interventions were quite useful in increasing 

the productivity of crops by about 177 and 241 per cent in case of groundnut and ragi, 

respectively.  

Pendke et al. (1998) in their study analysed the impact of watershed development on farming 

community in Wagarwadi watershed of Parbhani District in Maharashtra. It was reported that 

the educational status of the people has improved by 20 per cent after implementation of the 

watershed project. It was found that the majority of the farmers were benefited from moderate 

to high level in respect of crop yields, soil moisture retention status, reduction in land slope, 

increase in pasture yield, increase in water level in wells, etc. Similarly, with the intervention 

of project, both cultivated area as well as livestock population has registered an increase of 24 

and 30 per cent, respectively during post implementation stage of watershed project. 

Nalini et al. (1999) studied the Aril watershed in Bareilly District of Uttar Pradesh and 

reported that due to implementation of soil and water conservation measures; there was an 

improvement in the soil quality which was reflected in gains in productivity of gram (25.6 per 

cent), Pea (23.6 per cent), paddy (22.8 per cent), bajra (22.6 per cent) and wheat (14 per cent). 

The improvement in the productivity was more in the irrigated crops than rainfed and un-

irrigated crops.  

Wani and Pathak (2003) conducted a study on the effect of rainwater harvesting on crop 

productivity and ground water recharge in Asia. About 300-800 mm of annual seasonal 

rainfall received in the area was reported to be in-efficiently used due to losses on account of 

surface runoff and/or deep drainage. It was found that rainwater use efficiency for crop 

production ranged between 30 to 45 per cent. The productivity of crops can be increased, if 

the productivity of rainwater is doubled (from 30 to 67 per cent) and the soil loss is reduced 

by 75 per cent. 

Singh and Jain (2004) evaluated the impact of Kandi Watershed and Area Development 

Project (KWADP) in Punjab for two periods i.e. 1979-80 and 2000-01. The study indicated 

that during the periods under consideration the percentage of cultivated area increased from 

19.4 to 55.3 per cent and the cropping intensity increased from 113.7 to 143.1 per cent. The 

productivity of maize, wheat and milk were estimated to be 1017 kg/ha, 1084 kg/ha and 928 

litre/ cattle, respectively in 1979-80 whereas the corresponding figures for 2000-01 were 

increased to 1879 kg/ha, 2574 kg/ha and 1233 litre/ cattle. In case of Integrated Watershed 

Development Project (IWDP hills) of Haryana from the year 1990-91 to 2002-03, an increase 

in cultivated area (6.5 to 13.5 per cent) as well as improvement in cropping intensity (140.8 to 
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170.5 per cent) was observed.  The productivity of maize and wheat during the year 2002-03 

were estimated at 1396 and 1722 kg/ha, respectively, which were about 30.47 and 94.14 per 

cent higher as compared to productivity of these crops during 1990-91. 

Nasurudeen and Mahesh (2006) in their study in Cauvery delta, Karaikal region of 

Pondicherry found that main crops cultivated in the watershed and conventional system were 

paddy, black gram, green gram, sesamum and groundnut. The cropping intensity of watershed 

area was found to be higher (201 per cent) as compared to conventional system (178 per cent). 

The productivity of major crops like  paddy, black gram, green gram, sesamum and groundnut 

in watershed area were estimated at 5625, 1500, 1400, 1550 and 3488 kg/ha, respectively, 

which were 10 to  20 per cent higher as compared to conventional method.  

Panda et al. (2007) examined the impact of watershed development promoted under 

Integrated Wasteland Development Programme (IWDP) on cropping pattern, food security 

and level of deprivation in Kashipur block of Rayagada in Kalahandi, Bolangri, and Koraput 

(KBK) districts of Orissa. They were of the view that soil and moisture conservation is the 

basic objective of the watershed approach which has bearing on cropping pattern, yield of 

crops, livelihood sustainability and food security of the people. It was found that with the 

creation of irrigation potential the traditional cropping system have been shifted in favour of 

valuable cash crops. Inspite of crop shifting and higher yields there was a large scale of food 

insecurity, it was to the tune of 84 per cent in the project area and 100 per cent in the non 

project area.  

Roy et al. (2008) assessed the development of small and marginal farmers in Radharamanpur 

watershed in Bankura District of West Bengal. The study revealed that incorporation of new 

technologies increased the yield of major crops in the watershed area. The increment in yields 

with respect to paddy, groundnut and mustard were 36.30, 40 and 33.3 per cent, respectively. 

The results further showed that fuel wood and fodder yield have also been increased by 66.66 

and 75 per cent, respectively in case of small farmers.  

Govinda and Sathish (2011) analyzed socio-economic and natural resources’ impact on four 

components namely participatory watershed development and protection, Farming system 

intensification, Income Generation Activities, Institutional Strengthening in Sujala watershed 

project in Karnataka. The increased employment opportunities, overall increase in income and 

consumption levels were evident from the mid-term review and reflect the potential of 

watershed development in enhancing the rural livelihoods. The project also helped in reducing 

inequalities in income across the households and the extent of migration from the area was 

also reduced. Due to the project interventions there has been an increase of 6 to 15 per cent in 
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crop yields, 3–5 ft in ground water level in bore wells and 15 to 20 per cent in milk yield. 

Similar is the case with fuel wood and fodder availability. The plantations undertaken in the 

product has helped in maintaining the in situ moisture and productivity of non-arable lands 

has also increased by 5-10 per cent.   

Bunclark and Lankford (2011) examines the factors that determine the suitability of rainwater 

harvesting (RWH) in small-scale agriculture in Botswana and developing countries and 

proposes a decision-making matrix that may be used to assess the technology for increasing 

crop production and reducing poverty. This study indicates that current potential for increases 

in crop production through the use of RWH in both Botswana and developing countries as a 

whole is uncertain; primarily because of impacts of long-term climate variability, alterations 

to rural livelihood strategies as a result of economic development, and other structural 

constraints. In summary it is shown that the suitability of RWH for increasing crop production 

and reducing poverty in developing countries depends on factors related to climate and 

ecology, farming practices, availability of assets, livelihood strategies, national governance 

and community and catchment institutions. 

Varat (2013) analyzed the changes in land use, cropping pattern, ground water table, 

irrigation, productivity of crops etc. of watershed development programme in village 

Mandhwan of District Ahmednagar. The study was based primary data collected from a 

sample 25 per cent beneficiaries' household. The data were collected both for pre and post 

project implementation period (1990-91 to 2000-01). The study revealed change in land use 

pattern and showed that there is an increase in net shown area (16 per cent), gross cropped 

area, area under irrigation, productivity of crops, ground water level after the implementation 

of programme. The cultivable land in the watershed area has increased from 38.14 Per cent to 

55.24 Per cent because of reduction in uncultivable waste and follow lands has decreased. It 

was further reported that the status of women employment in the village has also improved. 

This transformation by the implementation of the project indicated the significance of such 

programmes at village level for the upliftment of rural life. 

2.2 Impact of watershed on income and employment generation 

Chowdry and Prasad (1980) studied the impact of dry land farming technology on 

employment in three watersheds of Ananthpur District of Andhra Pradesh. It was reported 

that per hectare level of employment on demonstration farms was higher as compared to 

controlled farms. However, among the selected watershed the variations in human labour 

employment over control farms were found to be highest in Garantla watershed (15.63 per 

cent) and lowest in Tenukonda watershed (8.05 per cent). 
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Singh and Rai (1981) studied the impact of new dry land farm technology on employment in 

two important areas of Haryana. They found an increase in employment in all the farm 

categories that was brought about by the improved level of technology. This effect was higher 

in small farmers when compared to medium and large farmers. In the second zone (Normal 

zone), the impact of improved technology was also positive but was less marked in all the 

farm categories. The increase in employment for small farmers was 122 per cent in the second 

zone. The increases in employment for medium and large farmers were 58 and 29 per cents in 

the same order. The corresponding increases in employment were found to be 16 per cent and 

23 per cent, respectively. 

Reddy and Sudha (1988) conducted a study on impact of watershed programme on adoption 

and economics of technology and also economic condition of rural people at Chevella 

watershed in Rangareddy District of Andhra Pradesh and Mittemari watershed in Kolar 

District of Karnataka. It was found that the income from agriculture, horticulture and 

livestock in watershed areas were increased by Rs. 463/household at Chevella and Rs. 

1046/household at Mittemari watershed area as compared to non watershed area. Therefore, it 

was concluded that the watershed activities are instrumental in improving the socio-economic 

condition of the households. 

Singh (1988) studied the impact of Mittemari watershed in Kolar district of Karnataka by 

estimating the incremental net returns and benefit-cost ratio. It was reported that with the 

interventions of watershed activities, recharging of ground water had improved and irrigated 

area has increased from 60 (1983-84) to 150 (1987-88) hectares. The average incremental net 

returns per hectare from crops were found to be Rs. 1970 during 1986-87 as compared to Rs. 

1300 in 1984-85. The benefit-cost ratio also showed a significant increase during the project 

period i.e. 1.84 in 1984-85 to 7.30 during 1986-87. It was also found that 167 hectare of 

degraded land was afforested, which would generate Rs. 6000 per hectare as long term benefit 

after a period of 10 to 15 years. 

Srinivasa (1988) evaluated the impact of water harvesting structures on land use and cropping 

pattern in dry land agriculture. The productivity of land in terms of yield per hectare increased 

by 66.79 per cent in ragi, 64.56 per cent in paddy and 98.56 per cent in groundnut due to nala 

bunds. Similarly, in case of farm pond the highest increase in the yield was estimated in 

groundnut (94.44 per cent) followed by ragi (73.42 per cent) and paddy (66.66 per cent). On 

the basis of results, it was concluded that the investment made on water harvesting structures 

in Chitravati watershed area was economically viable and construction of nala bunds and 

farm ponds also created an additional labour employment of about 64232 and 35045 man 

days, respectively. 
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Phadnawis et al. (1990) studied the integrated management of resources on watershed basis 

for optimizing production of Padalsing watershed. Adoption of watershed technology has 

resulted an increase in cropping intensity (106 to 150.7 per cent) as well as yield of bajra by 5 

to 10 q/ha. The per capita income was increased from Rs. 1587 to Rs. 6541 per annum. The 

water structures developed in this area helped in increase of irrigated area from 0.80 ha to 40 

ha. The adoption of recommended cropping pattern in watershed area was to the extent of 90 

per cent. 

Palanisami (1991) reported that the investment in percolation ponds in Tamil Nadu has been 

increasing over the years. Financial evaluation of the ponds showed that ponds with moderate 

maintenance (desilting once in 3 years) had a benefit-cost ratio and internal rate of return 

(IRR) of 1.14 and 14.83 per cent respectively, while those with good maintenance (desilting 

every year) had a benefit-cost ratio and IRR of 1.89 and 20.42 per cent respectively. 

Therefore, it was suggested to desilt the percolation tanks every year for higher economic 

returns. 

Singh et al. (1991) revealed that the forestry, animal husbandry, soil conservation and 

horticultural components of the integrated watershed development project in the Kandi tract 

in the Punjab were economically viable. The internal rate of return (IRR) was more than 12 

per cent in all these components except for soil conservation in Maili watershed where it was 

not adequately complemented by the irrigation component. 

Kumar and Dhawan (1992) evaluated the impact of land development programmes on socio-

economic parameters in Khandi area of Punjab. They reported that the land development 

programme in Kandi watershed of Punjab. The annual income of the small, medium and large 

farmers was increased by 38.37, 52.99 and 53.45 per cent, respectively in the post project 

implementation period compared to pre-project implementation period. The average 

household income was estimated at Rs. 12122.20 and Rs. 18078.4 in pre and post project 

implementation periods respectively. 

Mahnot et al. (1992) revealed that the watershed programme had shown very favourable 

response in agriculture and dairy by increasing employment opportunity. Improved agronomic 

practices lead to 44.84 to 73.70 per cent increase in gross returns from agricultural crops. The 

availability of more dry and green fodder from the watershed area increased milk production 

from 31 to 99 thousand litres per annum with a corresponding increase in gross return from 

Rs. 2.72 lakh to 11.49 lakh. 
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Dhyani et al. (1993) studied the various soil and water conservation measures undertaken in 

the Bhaintan watershed at Fakot in Tehri Garhwal of Uttar Pradesh. The benefit cost ratio of 

1.93 for the project as a whole indicated that the rehabilitation of the Himalaya region with 

soil and water conservation technologies on a watershed basis was economically beneficial. It 

was found that adoption of soil and water conservation technologies (watershed basis) on 

farmers’ fields in the outer Himalayan region was economical as benefit cost ratio was higher 

than unity (1.93). Further, the relative efficiency indices of the sectors showed that irrigated 

agriculture was most rewarding followed by horticultural development, while agriculture and 

fuel-fodder plantation sectors were non-viable with discounted benefit cost ratio of 1.11, 1.03, 

0.90 and 0.85 respectively. 

Purohit (1994) assessed the impact of the National Watershed Development Project for 

rainfed agriculture in Rajasthan state, India during 1988-89 and 1989-90. The study was 

conducted in two watersheds namely Madhopur and Nogama in two selected districts i.e 

Ajmer (a low rainfall region) and Banswara (a medium rainfall region). All categories of 

beneficiary and non-beneficiary households in Mathopur watershed registered an increase in 

per hectare gross income from cultivation of agricultural crops. There was only a slight 

increase in labour utilization on the beneficiary farms. The net income of beneficiaries 

registered an increase of 24 per cent as compared with 5 per cent for non-beneficiaries. In the 

Nogama watershed, the sample farmers showed a modest to impressive increase in the yields 

in most of the crops. 

Rama Mohan Rao et al. (1995) studied the changes in oilseed production in semi-arid tropics 

of Andhra Pradesh and reported that yield of groundnut and sunflower in Chinnatekur 

watershed area were increased by 26.7 and 31.5 per cent, respectively as compared to non-

watershed areas. The increase in yields was due to the adoption of improved resource 

conservation measures taken under watershed project. The activities of the project had a 

favourable benefit cost ratio which ranged from 1.41 to 1.51 at a discount rate of 20 per cent. 

It was also found that the investment on soil and moisture conservation works was paid back 

just in one year with increased returns from crop production alone. 

Sharma (1995) while studying the elements of the successful implementation of watershed 

management at Falkot watershed observed that, non-agricultural land brought under 

horticulture, agri-horti, agro-forestry, forestry and grasses had resulted an increase in their 

productivity by 200 to 800 per cent. Due to the land treatment, irrigation and crop 

demonstration on arable land, the crop yields were increased by 50 to 250 per cent. Further, 

the benefit cost ratio of watershed development was 1.6 and the net annual incremental 
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income increased from Rs.48000 to Rs. 88000 for an investment of Rs. 4.1 lakh to develop 

370 hectares of watershed area.  

Singh et al. (1995) studied soil conservation and management of marginal lands of Mahi 

ravines and found that the programme not only helped to overcome the problem of soil and 

water conservation on marginal lands but also increased and stabilized the productivity and 

net returns. The net returns from crops increased by 52 per cent in summer pearl millet and 

182 per cent in case of castor oil. Among different cropping systems, castor and sesamum 

followed by summer pearl gave the highest net returns of Rs. 9765/ha. It was concluded that 

improvement in resource use efficiency would further result a continued increase in returns. 

Shah and Patel (1996) studied the impact of NWDPRA in rainfed areas of Kaira district of 

Gujarat. It was found that the watershed project contributed positively in enhancing the 

agricultural productivity, moisture retention capacity of the soil, recharging of ground water, 

crop income and employment generation. It was also indicated that environmental as well as 

degradation of soil has been reduced to a greater extent by implementation of project. 

Moreover the project interventions were found to be economically and financially feasible. 

Singh (1997) examined on-site research programme under NWDPRA in left bank of Yamuna 

river watershed for estimating the returns from different crops in sole & companion cropping 

systems. The rain water was arrested with three tiers in the operational area. On-site rain 

water conservation viz., vegetative hedge and contour sowing gave almost equal yields of 

wheat, mustard and linseed as to that of mechanical rain water conservation measures. 

Companion cropping system enhanced the total grain productivity of these crops. The per 

hectare returns from wheat plus mustard were Rs.19695 as against Rs. 15220 in wheat alone. 

In the case of gram, gram plus mustard gave Rs. 13455 and in gram plus linseed (3:1), it was 

Rs.11095 as against Rs.9710 in sole crop. The approach of “filter strip cropping” was found 

to be beneficial in cereals (wheat + castor=Rs. 20235) and pulses (gram + castor=Rs.15655 

and red gram +castor=Rs 9415) from the degraded land. 

Deshpande and Rajashekaran (1997) examined the impact of National Watershed 

Development Programme in Maharashtra to analyze its impact on the resultant variables such 

as income, employment, women’s status, health and education, assets and domestic 

expenditure, etc. The study showed an increase in gross income of household from 17 to 42 

per cent. However, the income from agriculture of the beneficiaries increased by 34 to 47 per 

cent. It was further revealed that the beneficiaries were having better capacity of asset 

generation compared to non- beneficiaries. 
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Arun Kumar (1998) evaluated the impact of watershed development in the Kuthanagere micro 

watershed in Karnataka. The impact was analyzed for private as well as community lands. It 

was reported that among different farming systems on private lands the benefit cost ratio was 

highest in case of horti-pastural system followed by agri-horti, agro-forestry, agriculture and 

silvi-pastural systems. The benefit cost ratio for silvi-pasture, silvi-horti pasture and horti-

pasture on community lands was 1.92 with an IRR of 25 per cent for the project as a whole. 

Singh (1999) examined the socio-economic condition of the farmers of Chajawa watershed 

and adjacent villages of Baren District of Rajasthan. The study revealed that family income 

inside the watershed was 21.5 per cent higher as compared to non-watershed farmers. The 

contribution of labour sector to the family income was more in the families residing outside 

the watershed while the contribution of service sector was 7.64 per cent more inside the 

watershed. The income from agriculture sector was 21.89 per cent higher inside the watershed 

compared to outside watershed families. The living expenditure incurred on the different 

components was found to be slightly higher inside the watershed compared with expenditure 

incurred by the farmers outside the watershed.  

Deshpande and Narayanamoorthy (1999) analysed the impact of NWDPRA in Gujarat and 

reported that the cost structure of agricultural operations underwent changes in favour of cash 

inputs. The watershed treatment induced more consumption of fertilizers, HYV seeds, FYM 

and increased area under irrigation. The productivity of crops in watershed area was increased 

by 63 per cent in groundnut, 26 per cent in castor, 24 per cent in Bajra and 20 per cent in 

mustard. The net farm income in case of watershed beneficiaries was worked out to be Rs 

4527/ha as against Rs 3876/ha in case of non-beneficiaries. 

Naidu (2001) in his study on Vanjuvankal watershed of Andhra Pradesh noticed that, there 

was an increase in the double –cropped area in the watershed. The farmers had shifted 

towards commercial crops from traditional. The net returns of farmers growing commercial 

and horticultural crop increased substantially and varied from Rs. 5000 to Rs. 8000 per 

hectare. Milkesa (2002) carried economic analysis of Rajanagute micro watershed of 

Mittemari watershed project with a view to analyze its overall economic viability under 

different land use systems. The overall Net Present Value (NPV), benefit cost ratio (BCR) and 

internal rate of return (IRR) at 15 per cent rate of discount were estimated at Rs 12.36 lakh, 

2.13 and 29 per cent, respectively. The system wise analysis revealed that NPV and BCR 

were highest for silvi-horti system i.e. Rs. 18.85 and 3.05 lakh, respectively and IRR was the 

highest for agro-forestry system (31 per cent). 



 

17 

 

Milkesa (2002) carried economic analysis of Rajanagute micro watershed of Mittemari 

watershed project with a view to analyze its overall economic viability under different land 

use systems. The overall Net Present Value (NPV), benefit cost ratio (BCR) and internal rate 

of return (IRR) at 15 per cent rate of discount were estimated at Rs 12.36 lakh, 2.13 and 29 

per cent, respectively. The system wise analysis revealed that NPV and BCR were highest for 

silvi-horti system i.e. Rs. 18.85 and 3.05 lakh, respectively and IRR was the highest for agro-

forestry system (31 per cent). 

Babu et al. (2004) studied the socio-economic impact of watershed development in Kanpur 

District of Uttar Pradesh and observed that the gross cropped area in the command area 

increased from 157 to 204 ha and the area under wheat expanded considerably from 15.97 to 

26.90 per cent. The yield of wheat increased from 7.49 q/ha during the pre-watershed period 

to 16.18 q/ha while the yield of mustard was almost doubled and that of pigeon-pea and 

sorghum increased by 1.5 times. The total livestock population in villages increased from 198 

to 453 and the increase was comparatively much higher on small holdings. It was further 

reported that the labour-use in wheat was increased from 53.87 to 84.60 man days/ha after 

implementation of project and a negative relationship between labour use and size of holdings 

was observed. 

Arya and Yadav (2006) evaluated the benefits and financial structure of the NATP project 

'Rainwater Management on Micro Watershed Basis', to assess the extent of employment 

generation and changes in the land-use pattern during 2000 in the village of Johranpur, Solan 

District, Himachal Pradesh. It was found that the technology of diverting run-off from 

agricultural fields to renovated ponds and recycling the water in the same area with the 

people's participation and other technological interventions has produced remarkable results 

and tripled the net agricultural income. The project has also helped in generating additional 

employment opportunities on a casual as well as a regular basis. 

Swarnalatha and Yadav (2006) studied the economic viability of rainwater harvesting by 

renovating ponds in the Joharanpur watershed, Solan district of Himachal Pradesh. The 

benefit cost ratio was worked out for the agriculture and horticultural plantations. It was found 

that the BCR was highest (2.47) in agriculture as compared to horticultural plantations (1.91), 

while the overall BCR for rain water harvesting was estimated at 1.71. The payback period of 

the entire project was six years with an internal rate of return (IRR) as 48.8 per cent. 

Desai et al. (2007) conducted an impact assessment study of farm-pond in Dharwad District 

revealed that the gross cropped area increased by 22.32 per cent in case of with farm pond 
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area over without farm-pond area. The household average net income generated with farm-

pond was found to be relatively higher than that of without farm-pond. 

Jain (2008) reported that the livestock population has increased varying from 68 to 83 per cent 

in cows, 57.5 to 73 per cent in buffalos and 63 to 149 per cent in sheep and goats across the 

watersheds. As a result of increase in livestock population, the demand for fodder has 

increased which could not be met due to shift in cultivation towards commercial crops from 

cereal crops. However, the gap is much less in Research Organisation managed watershed due 

to selection of appropriate cropping patterns, through scientific planning. The milk yields 

improved by 84.5, 62.7 and 73.2 per cent and number of milking days increased by 20, 10 and 

20 in NGO, Government Organisation and Research Organisation managed watersheds, 

respectively. Across the watersheds, the landless have improved their incomes through milk 

sales by 155 to 168 per cent. Similarly, small and marginal farmers have improved their 

incomes through milk sales, thus, making dairying as a viable alternative for improving their 

economy.  

Narkhede at el. (2008) carried out an investigation in Sangamner tehsil of Ahmendnagar 

District, Maharashtra to assess the impact of a watershed project on employment generation 

and annual income. They revealed that 33.50 per cent of them had a more than 201 per cent 

change in their employment category, whereas 39.00 per cent had a 281-510 per cent change 

in their annual income.  

Bhattacharyya et al. (2008) evaluated the impact of soil conservation activities including 

diversion drains for runoff and collection of rainwater in water harvesting structures, crop 

diversification and improved production technologies on soil degradation in small agricultural 

watershed of Shivalik region. Two water harvesting structures were renovated to create a 

storage capacity of 240000 cubic meters. A drainage network including 800 m long brick 

lined drain increased catchment area of water harvesting structures from 2.5 to 8.5 ha. The 

conservation measures alongwith crop diversification and integrated nutrient management 

reduced the area weighed degradation index of the watershed from 2.11 to 1.29. The annual 

net returns/ha increased from Rs 7448 to 24590 due to project implementation.  

Naik et al. (2009) carried out their study in Aghalya-Nagargatta watershed in Karnataka 

during 2006-07 to analyse the impact of Watershed Development Programme (WDP) on 

economic performance, annual income and employment generation of the beneficiaries. Two 

hundred and ten participant farmers from the project area were interviewed using a pre-tested 

schedule. The study revealed a significant increase in the economic performance index, 
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annual income and employment generation in case of marginal, small and large farmers after 

the implementation of Watershed Development Programme (WDP) in the area.  

Dhaliwal et al. (2009) examined the effect of improved technology in different fertility status 

on the yields of remunerative crops in Chikna watershed in sub mountainous tract of Punjab. 

It was reported that by utilizing improved technology the yield of various crops can be 

increased from 11.5 to 62.8 per cent over farmers' practice. The major earning of farmers of 

Chikna watershed was based on rainfed agriculture. The Erratic behavior of rainfall, 

undulating topography, poor fertility status and poor texture were the main constraints and 

responsible for low productivity of different crops. The identification and selection of 

remunerative cropping sequences on low, medium and high fertility soils are the only way-out 

to get maximum benefit from these soils. Maize-wheat and gram-wheat cropping sequences 

can be successfully practiced on all types of soils to get the highest market returns  of Rs 

54,088 and Rs 58,064/ha, respectively, on heavy textured soils. So, with the adoption of latest 

techniques of cultivation, the farmers of Chikna watershed can get higher productivity of their 

crops along with adoption of suitable cropping techniques. 

Paul et al. (2009) examined the productivity gains and the technical, allocative and economic 

efficiencies in cultivation of two major rainfed crops i.e., wheat and pearl millet at farms 

within and outside watershed projects in Rajasthan. The technical efficiency and allocative 

efficiency with the watershed were found to be better as compared to the non-watershed. The 

wheat farmers within watershed were found to be economically more efficient (0.52) than 

their counterparts of outside watershed (0.22). In case of pearl millet, no significant difference 

was observed in technical efficiencies between the two regions. However, farmers outside the 

watershed area were found to be more allocative efficient (0.71) than their counterparts within 

the project (0.51). This was due to the fact that the scarcity of water made farmers to adopt a 

strategy that minimizes risk rather than maximizing production. Educational level of farmers 

was the most significant variable influencing technical efficiency in case of wheat. Allocative 

efficiency was found to be affected by farmers that had access to credit, distance of the market 

and extension contact. Hence it was concluded that provision of better education and training, 

greater credit access, provided linkages between production and marketing and provided 

farmers technical and market information through better extension services would have led to 

a greater level of economic efficiency. 

Amale et al. (2011) evaluated the impact of watershed development project in the National 

watershed, Bahirwadi in Nagar tehsil, Ahmednagar District, Maharashtra. The 'ex-ante' and 

the 'ex-post' approaches were adopted for the collection and analysis of data. The year 1995-



 

20 

 

96 was taken as the 'ex-ante' and the year 2006-07 being the study year represented the 'ex-

post' situation. The achievements in the watershed development activities were to the extent 

of 88.50 per cent. A remarkable increase in irrigated area i.e. about 22 per cent. The 

productivity of major crops had considerably increased after the project. The per hectare total 

income accrued jointly from crop production and livestock activities showed an increase of 

101.85 per cent as whole with an overall benefit-cost ratio of 1.59. The increased irrigation 

facilities and dairy animals had resulted in increased per worker annual employment of male 

and female workers by 43.19 and 51.73 per cent, respectively. The watershed project was 

found to be economically viable since the BCR was observed to be more than unity, with IRR 

of 42.70 per cent. 

Biradar et al. (2012) evaluated the impact of employment and income generation by the 

initiation of Karnataka Watershed Development project (KAWAD) project for sustaining 

rural livelihoods in Bijapur and Bellary districts of Karnataka during 2006-07. It was revealed 

from the study that, among income generating activities promoted under project 25.83 per 

cent of the respondents had preferred cow rearing as their income generating activity, 

followed by buffalo rearing (20.83 per cent), sheep rearing (17.50 per cent) and goat rearing 

(10.83 per cent). The average annual income of beneficiaries was increased from Rs. 13590 to 

Rs. 25697 after undertaking income generating activity. The average incremental income and 

employment generated was Rs. 12107 and 119 man days per annum, respectively. Among all 

income generating activities highest annual incremental income was generated by cow 

rearing. Further, other income generating activities such as buffalo rearing, sheep rearing and 

goat rearing have also generated considerably higher income when compared to income 

earned by their earlier livelihood practices. 

Sudhishri and Dass A (2012) were of the view that land degradation is a serious problem 

world-over and need immediate attention. The Eastern Ghats of India spreading over 19.8 

Mha have suffered severe erosion due to shifting cultivation, deforestation, over grazing and 

faulty land use. Site specific soil and water conservation measures were implemented in 

Kokriguda watershed, a representative of the Eastern Ghats of India, for monitoring their 

impact on resource conservation, productivity and income of tribal farmers as well as their 

adoption by the tribal farmers. Cost effective soil and water conservation (SWC) measures 

viz., contour and stone bunds, trench-cum-bunds with vegetative barriers and hedge rows, 

sunken ponds, loose boulder check dams, etc. were constructed at suitable locations. Bio-

engineering measures were generally preferred. These land treatments resulted in reduction in 

soil loss and runoff by 82 and 51 per cent, respectively, rise in water table by 0.32 m, an 

increase in crop yield by 15 to 38 per cent within four-year period. Irrigated area increased 
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from 2 to 35 ha due to water resources developed. Total income from vegetable cultivation 

using harnessed water for the whole village increased to Rs. 1.4 lakh/year. Farmers' 

participation in soil and water conservation activities was appreciable, and their contribution 

to different activities varied from 5 to 10 per cent. However, education and support services to 

convince the farmers about the problem of soil degradation and training on soil conservation 

practices is essential for large scale adoption of soil and water conservation measures. 

Chourasia et al. (2013) examined the impact of an Integrated Watershed Project on bio-

physical, socio-economic, environmental and ecological parameters by holistic systems 

approach at Gokulpura-Goverdhanpura village in Bundi Eastern Rajasthan. It was found that 

due to watershed interventions there has been a substantial increase in irrigated area, 

groundwater table which brought changes in cropping patterns, diversification through 

introduction of high value crops. The watershed program also significantly improved the 

socio-economic status of the watershed community by generating employment opportunities 

reducing the migration of both skilled and unskilled labour from the watershed village. It has 

also improved the environmental quality and ecological status in the watershed. The study 

further indicated improvement in environmental quality, vegetative index or greenery and 

reduced runoff, soil loss, and land degradations in fragile ecosystems. 

 2.3 Constraints in adoption of watershed technology 

Devas (1974) based on his study on the general hypothesis that because of their legal, political 

and operational characteristics, the institutions involved in making small watershed 

investment in Minnesota failed to apply adequate economic analysis to the problems of 

watershed management. They did not arrive at public expenditure decisions which were 

efficient when evaluated either at the level of small watershed, minor drainage basin, or 

national society. The objectives were to evaluate the real economic effects of investment 

decisions made by public institutions responsible for flood control and water management in 

small watershed of Minnesota and to suggest changes in institutional structures and 

procedures which would make possible or facilitate improved decision-making performance. 

Chitnis and Bhailagankar (1987) in their study on the constraints in adoption of new 

technology in Shekta, Aurangabad district of Maharashtra found that lack of adequate credit, 

un-satisfactory extension services, inadequate and erratic input supply mechanism, lack of 

communication between the cultivators and the lower level functionaries and unsatisfactory 

testing of technology were the main hurdles in the adoption of new technology. The 

administrative and organizational setup was also found to be weak and fragmented.  

Krishnappa et al. (1988) based on the study on Kabbal nalla watershed at Bangalore reported 

that partial adoption of new technology as the main reason behind low rate of adoption. 
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Simultaneous adoption of all the components of technology was obstructed by lack of credit 

and adequate capital in case of the majority of the farmers. Agro-climatic conditions of the 

region emphasised on above difficulties. Scanty and uneven distribution of rainfall, 

undulating topography, shallow depth of soil, low moisture retention capacity, low fertility of 

soil, small and fragmented nature of holdings and the lack of adequate market facilities were 

reported to be major issue in the adoption of new agronomic practices. 

Singh (1993) analysed the issues and approach for watershed development with respect to 

dryland agriculture. Lack of adequate information, absence of people’s participation, 

inadequate supply of modern inputs, poor marketing and processing facilities of new 

products, inadequate price incentives and lack of timely and adequate credit facilities were the 

constraints that plague watershed technological adoption. He also observed that the farmers 

were reluctant to accept some watershed technologies because they take up too much space, 

create backward concerns in their plots that hamper cultural operations. 

Hemalatha et al. (1996) conducted study in four villages of Dharwad and Belgaum Districts of 

Karnataka regarding the knowledge possessed by marginal, small and big farmers on 

watershed development. The overall knowledge index of farmers on watershed development 

was estimated at 31.97. Majority of the farmers had moderate knowledge on watershed 

development (70 per cent). Significant association was observed between farmers’ education 

and his knowledge on watershed development and soil conservation. It was found from the 

study that still there was a wide knowledge gap among the potential farmers for which, 

appropriate educational activities have to be organized by the project implementing staff. 

Anand (2000) in his study at Bidar District of Karnataka revealed that the major 

problems/reasons for non-adoption or partial adoption of watershed technology was lack of 

capital for contour bund and land levelling, unawareness of technology for compartment 

bunding and live bunds, lack of knowledge, hard sub-surface soil in opening of ridges and 

plantation of horticulture and forest tree species. 

Naik (2000) reported the major reasons for non-adoption of water harvesting structures and 

grade stabilization structures in Indawar-Hullalli watersheds in Karnataka that non availability 

of credit and high interest rates were severe problems (69 per cent each) followed by high 

hiring charges of improved implements (65 per cent) and small holdings (61 per cent) etc. in 

the non-watershed area. 

Ramanna and Chandrakanth (2000) studied the watershed programme implemented by the 

government and reported that lack of knowledge of programme (62 per cent), uneven 
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distribution of incentives (58 per cent), supply of poor inputs (50 per cent), politics at village 

level (48 per cent), poor quality of work (42 per cent) by implementing agency and improper 

location of soil and water conservation structures (21 per cent) as major problems/constraints 

of implementation in the watershed project of beneficiary farmers. 

Nirmala (2003) studied the impact of watershed development programme on socio-economic 

dimensions in Ranga Reddy District of Andhra Pradesh and found that technologies were 

beneficial in the form of increased income (58.33 per cent), increased moisture (51.66 per 

cent) and increased productivity (48.33 per cent) along with increased employment 

generation. Reduced soil erosion, integrated ground water recharge, etc. were other benefits of 

technology as perceived by the farmers. Further she observed that the major reasons for non-

adoption of watershed development programme in non-watershed area were lack of capital 

(51.6 per cent), technical know-how (46.60 per cent), fragmented size of holding (45 per cent) 

followed by problems of irrigation, inadequate input availability, non-availability of labour, 

inadequate extension services and poor quality of land, etc. 

Sisodia et al. (2007) analysed the constraints in adoption of technologies for watershed 

development in Sangath and Charana watersheds of Rajsamand District in Rajasthan. The 

results revealed that lack of irrigation facilities was one of the most important constraints for 

the beneficiary farmers, followed by lack of recommended practices for agricultural and 

horticultural crops in case of dry farming practices. Non-availability of recommended fruit 

plants was another problem in adoption of horticulture and agro-forestry practices. Users 

committee was an integral part of the programme but the beneficiary farmers were unaware 

about its formation procedure as the major constraint perceived by the beneficiary farmers. 

Thomas et al. (2009) studied watershed-based development for rural prosperity in Kerala and 

identified the major constraints experienced by the sampled farmers. Non-availability of 

irrigation water, non-availability of inputs and subsidy in time, inadequacy of sanctioned 

amount, lack of awareness about the beneficial programme, lack of supervision and follow up 

and lack of technical guidance were identified as the major constraints in watershed 

development programme. In addition to these political interference was also emerged as one 

of the constraint but farmers assigned lower importance to it as a factor limiting the 

programme. Further, it was reported that the project failed to address the issues of women-

based activities, landless households and firewood availability.  

Kushwaha et al. (2010) examined the extent of adoption of various watershed technologies in 

Nala watershed situated in Pahargarh block of Morena District in Madhya Pradesh during 

2005-06. They examined the variations in adoption of watershed practices and extent of 
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adoption of vegetative practices. It was found that the extent of adoption of watershed 

technologies was associated with variables like education, size of family, size of land holding, 

annual income, occupation, attitude towards watershed programme, irrigation and credit 

facilities, agricultural innovations and communication sources. The study revealed low extent 

in the adoption of vegetative practices in watershed as compared to the rest of the selected 

practices. Illiteracy, lack of capital, complexity of loan procedures, high cost of fertilizers and 

seeds, lack of training, lack of transport and irrigation facilities were perceived as major 

constraints in adoption of watershed technologies. 

In this chapter various authors have emphasized and documented the research on various 

aspects of watershed intervention in the project area and its effects its effect on production 

income, employment and capital formation and livelihood of the beneficiaries. Authous also 

evaluated the impact of new interventions of watershed on crop yield like wheat, paddy, 

vegetable, ragi, groundnut and milk yield, etc. Moreover, there are certain areas for which 

strong policy decisions are required for upliftment of the farming community in catchment 

area.  

The review of various studies clearly shows that watershed interventions so far have been 

quite elusive in Swan River Watershed catchment of the state. But there are certain 

specificities and production niches that if hardness can give new direction to agriculture and 

state economy.  There are certain determinants of new interventions in catchment are and 

number of constraints thwarting the adopting that need thorough investigation and have this 

comprehensive study is a humble endevour in this direction to fill up the research gap. 
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CHAPTER-III 

METHODOLOGY 

3.1. Materials and methods 

Methodology is pre-requisite for the conduct of any research investigation. A sound and 

scientific methodology developed for any study makes the path easy and clear and leads to 

better results that further contribute to effective policy formulation for healthy development. 

In this chapter the selection of the area for the study, sampling procedure adopted for the 

selection of farm households and mathematical and statistical tools followed have been 

highlighted.  

3.2. Selection of the study area 

Una District has 235 Panchayats out of which 181 Panchayats fall in Swan catchment. The 

catchment area of Swan River has been divided into 42 sub-watersheds, out of these, 22 sub- 

watersheds have been selected for treatment under the Project. The total geographical area of 

the treated sub-watersheds is 619 km
2
 which covers 96 Gram Panchayats of the district.  

However, in addition to this, the forest area managed by the Department of Forest in the Swan 

River catchment also forms a part of the project area. Thus, the present study was confined to 

22 sub-watershed of Swan catchment covering 96 Gram patients. 

3.2.1. Sampling design 

The Swan River Watershed Project interventions have been implemented in Una, Amb and 

Gagret units development blocks of the Una district. The Swan catchment is saucer in shape, 

therefore, keeping in the above facts into consideration, Multi-stage random sampling 

technique has been used for the selection of respondents. On the basis of general geographical 

distribution and location along the Swan River, the sub-watersheds of the project have been 

divided into three groups (Figure-3.1). Out of 22 completed sub-watersheds 7 falls in right 

bank of the Swan River represent “Group-I” and 11 on the left bank of the river are grouped 

in Group-II. The geographical boundaries of sub-watersheds of group-I & II are directly 

linked with the Swam River, whereas, 4 sub-watersheds, which are not directly attached with 

the Swan River were grouped in Group-III. At the first stage of sampling, 3, 5 and 2 sub-

watersheds have been selected randomly from Group-I, II and III respectively.  In this way a 

sample of about 40 per cent sub-watersheds (10 sub-watersheds out of 22) have been selected 

from the catchment area of the Swan River from three groups.  The list of the selected sub-

watersheds have been presented in Table – 3.1. 

 

 



 

26 

 

 

 

 

 

Figure 3.1: Map of Sampled Sub-Watersheds in Swan River Integrated Watershed    Management Project, Distt. 

Una, Himachal Pradesh. 
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Table 3.1. Selected sub-watershed in the study area  

Name of Group 

 

Sub-watershed 

No.  

Name of the Sub-

watershed (SWS) 

 Area (in Sq Km) 

Group –I 7 Kharkan Wali Khad 25 

10 Nagnoli di khad 41 

14 Ambota di khad 21 

Sub-total 3  87 

Group –II 40 Bori wali khad  32 

37 Khurd di khad 29 

30 Gubri khad 36 

26 Panjoa wali khad 36 

20 Marget wali khad 40 

Sub-total 5  173 

Group-III 29 Garni wali khad 34 

22 Rajpura di khad 14 

Sub-total 2  48 

Total 10  308 

3.2.2. Selection of the villages and respondents 

At the second stage of sampling, the list of the panchayats and villages falling under the 

selected sub-watershed has been prepared in consultation with the project functionaries, 

revenue and panchayat officials. The villages of each selected sub-watershed have been 

categorized into three categories i.e. head, mid and tail ‘cluster of villages’ on the basis of 

their location in the sub-watershed. The head cluster of villages was the upper portion of the 

sub-watersheds, which was generally above 600 meters above mean sea level. The cluster of 

mid villages formed the middle part of the sub-watersheds and fall in the elevation of 400-600 

meters above mean sea level. The cluster of tail villages was in the lower portion of sub-

watershed which is adjoining to the banks of Swan River consisting of plain and flood prone 

areas. In order to give representation to head, mid and tail cluster villages; a sample of three 

villages (one from each cluster) was selected randomly from each selected sub-watershed. 

Thus, a sample of 30 villages consisting 9, 15 and 6 villages, from the selected sub-

watersheds of Group-I, II and III respectively, was drawn.  At third stage, the list of 

households for each selected village was prepared and a sample of 5 households from each 

village was also selected randomly. Finally, a sample of 150 households (50 households from 

each cluster village) was drawn (Figure-3.2). 
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SWAN RIVER WATERSHED 
(Completed sub-watersheds=22)

Group-I
(Total sub-watersheds =7 )

Group-III
(Total sub-watersheds =4 )

Group –II
(Total sub-watersheds =11 )

Selected sub-watersheds =3 Selected sub-watersheds =5 Selected sub-watersheds =2

SWS 
No. 7

SWS 
No. 10

SWS 
No. 40

SWS 
No. 37

SWS 
No. 30

SWS 
No. 26

SWS 
No. 29

SWS 
No. 22

SWS 
No. 20

H =5
M=5
T=5

SWS 
No. 14

H =5
M=5
T=5

H =5 
M=5
T=5 

H=5 
M=5 
T=5 

H=5
M=5
T=5 

H=5
M=5 
T=5 

H=5
M=5 
T=5 

H =5 
M=5
T=5 

H=5
M=5
T=5 

H =5 
M=5
T=5

45 households 75 households 30 households

150 households 

Fig.3.2: Sampling design for selection of 
households

 

 

Note: H.- Head cluster village, M- Middle cluster  village, T.- Tail cluster village and SWS- sub-watershed 
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3.3 Data required 

Primary as well as secondary data were used for fulfilling the requirements of the objectives of the 

study. The primary data were collected through personnel interview method on specifically well 

designed and pre-tested survey schedules. The secondary data were collected from various published and 

unpublished sources related to the study. 

3.3.1 Socio-economic indicators  

The data so collected were scrutinized, tabulated and analyzed systematically. Both qualitative and 

quantitative analysis was done using appropriate mathematical and statistical tools. Impact assessment 

was carried out by following comparison of data pertaining to baseline period before project 

implementation and current status after the project interventions. The broad category of the socio-

economic indicators in the present study was as under:  

 Demographic matrix of the family 

 Social matrix of the respondents 

 Women empowerment status of the family 

 Farm physical inventories like land holding, farm assets, farm machinery and implements, livestock 

inventory, etc. 

 Resource utilization including cropping pattern and inputs use pattern (human and bullock labour, 

machine/ tractor, manure and fertilizers, plant protection, etc). 

 Livestock Inventory 

 Cropping pattern and critical input use on various enterprises such as agricultural/ 

horticultural/floriculture crops, livestock, poultry, etc. 

 Farm/household production system including yield of different crops, livestock products, allied 

enterprises, etc. 

 Source wise (farm and non-farm) household income. 

 Contribution of intervention of project activities in farmers’ productivity, income, employment and 

capital formation.  

 Performance of working of Self Help Groups (SHGs).  

3.4 Analytical framework 

The data (both primary and secondary) were tabulated and processed for carrying out detailed analysis by 

employing the following analytical tools: 

3.4.1. Tabular analysis   

In order to meet out the different objectives of the study, ratios, averages, percentage, indices, etc. for 

different parameters of activities under project relating to crops/ enterprises were extensively used.  
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3.4.2 Sex ratio 

Sex ratio represents the number of females per thousand males and was calculated for the total 

sampled population the following formula: 

                
                           

                         
         

3.4.3 Literacy rate 

Literacy is an important indicator judging the quality of human resource. It was calculated by 

deducting the population below five years of age (non-school going) from the total sampled 

population. 

                        
                                

                                          
        

3.4.4. Cropping pattern 

The cropping pattern was worked out as proportion of area under various crops to the total 

operational holding during the particulars season’s, formula used was as follows: 

     100X
A

A
P

j

ij

ij


  

    
 

Where,    Pij = Proportion of area under i
th

 crop in j
th

  season 

    Aij
 
= Actual area under i

th
 crop in j

th
 season 

    Aj  = Total sown area during j
th

  season ; (j represents Kharif and rabi)              

                   Seasons) 

3.4.5 Cropping intensity 

The cropping intensity is the index of the multiple cropping on the farm. This was worked out 

by using the following formula: 

                                    100(%) 
HoldinglOperationa

AreaCroppedTotal
IntensityCropping   

3.4.6 Per cent change 

The production, productivities, input use, labour use, returns, etc. associated with different crop 

enterprises were estimated for project beneficiaries. The impact of project interventions was 

analyzed by working out per cent change with following expression: 

                        
     

  
     

X1 = value of parameter under project beneficiaries after implementation of the project (2013-

14)  
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X 2 = value of parameter under non-project beneficiaries before implementation of the project     

(2006-2007)    

3.4.7 Total weightage score 

Total weighted score was used to study the extent of perception of the sample households 

regarding soil and water conservation measures and different problems faced by sampled project 

beneficiaries associated with production technology and marketing. Total weighted score was 

calculated as under and attribute is ranked according to the total weighted score. 

TWS = ∑ Fi Xi  

where, 

TWS = Total weights of attributes 

Xi        = weight of
 
i
th

 attributes 

Fi      = number of respondents giving response to i
th

 weight to a attribute 

i       = 1,2,3,4 

3.4.8 Cost and returns 

The costs and returns for new activities adopted by the sample households as a profession in the 

study area were estimated by using standard farm management formula for beneficiaries as 

under: 

3.4.9. Cost of activities  

The fixed and variable cost of farming for new crops /activities was estimated by taking 

following items into consideration: 

1. Wages of hired human labour 

2. Charges of owned and hired bullock labour 

3. Charges of owned and hired machine labour 

4. Value of seed 

5. Value of farmyard manure 

6. Value of fertilizers 

7. Value of plant protection chemicals 

8. Irrigation charges 

9. Land revenue 

10. Interest on working capital @ 8 per cent on half of the crop period basis 
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11. Interest on fixed capital has been computed @ 10 per cent per annum. 

             Total cost   =   Total of all actual expenses in cash and kind incurred in production  of crops + 

Interest on working capital = interest on fixed capital = depreciation on fixed 

capital  

3.4.10. Gross income 

The Gross income from major crop enterprises grown was worked out as under: 

                         

Where, Ym = yield of main product  

Pm = Price of main product 

Yb = Yield of by-product  

Pb = Price of by-product 

3.4.11. Net returns 

The net returns over fixed and variable costs were computed for new activities by the following 

formula.   

Net returns = Gross returns - Variable cost- fixed cost  

3.4.12. Benefit cost ratio: 

The benefit cost ratio for new activities was worked out as under: 

   

 Benefit-cost ratio (BC ratio) =
tTotal

activitytheofincomeGross

cos
               

 The cost of inputs and value to farm outputs was assigned as below: 

a. All the purchased inputs like seed, farm yard manure, fertilizers, plant protection materials 

etc. were valued at actual expenditure incurred by the farmers with due verification. The cost 

of farm produced farm yard manure and seeds were computed as the rates prevailing in the 

concerned villages. 

b. The cost of owned bullock labour utilized and own tractor charges in cultivation of the crops 

/activities was reckoned as per the prevailing market rate in the village.  

c. Charges of the hired machinery were used as actual expenses paid by the farmers. 

d. Interest on working capital was charged at the rate of 8 per cent for half of the crop period.  
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e.  Interest on fixed capital was estimated @ 8 per cent for whole of the crop period or per 

annum.  

f. Depreciation cost was computed @ 10 per cent per annum.  

g. The farm products (main and by-products) of cereals pulses, oilseeds, fodder and vegetable 

sold in the market or village were valued at average sale price. 

h. The farm produce (main and by-products) kept for home consumption was valued at prices 

prevailing in the village or locality. 
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 CHAPTER-IV 

WATERSHED INTERVENTIONS IN PROJECT AREA  

Watershed interventions in any area contribute in the faster growth of agriculture sector and 

socio economic development of the population. Before examining the impact of watershed 

intervention activities, it becomes imperative to document the brief description of the main 

activities that are executed in the watershed catchment area. Against this background, an attempt 

has been made to briefly describe major activities of the project that are contributor towards soil 

& water conservation and improvement in agriculture and its allied fields in the catchment area 

of the watershed of Una District and Himachal Pradesh.  

Table 4.1 portrayed the targets fixed in the project and achievements up to January, 2014. It can 

be seen from the table that eleven main activities were fixed in the project (Plate-1 to 4). 

Afforestation was the first activity fixed in the project, under this, five sub-activities was fixed. 

In all sub-activities 12,500 ha land was fixed for afforestation with the financial target of Rs. 

48.77 crores. The first sub-activity fixed in afforestation was renovation and strengthening of 

nurseries, in which 10 units were set with the financial outlay of Rs. 6.16 crores. This sub-

activity was fully accomplished physically and financially during  the project period mentioned 

up to January, 2014. Second sub-activity under afforestation was afforestation and maintenance 

of plants in government lands by government including in which 2000 ha physical target was 

fixed for afforestation by government on government land with the financial support of Rs. 6.79 

crores. This physical target was achieved by the watershed project with 95 per cent financial 

outlay fixed for the achievement of the target. The third sub-activity under afforestation was 

afforestation of government forest (shamlat) including maintenance on 3000 ha area with the 

financial outlay of Rs. 15.27 crores. In this, sub-activity 9.33 per cent physical target was yet to 

be achieved with 7.07 per cent of left out financial outlay set for the achievement. The second 

main activity fixed in the project was civil works for soil and water management. In this activity 

Rs. 85.31 crores was fixed to construct 17, 995 small scale check dams, 708 large scale check 

dams, 26, 325 spurs embankments and 122 ground sills with the respective financial outlay of 

Rs. 42.61, Rs. 32.05, Rs. 5.74 and Rs. 4.91 crores, respectively.  

The physical work left-out in small scale check dams was 10.92 Per cent, large scale check 

dams was 7.34 per cent, in spurs embankments 10.32 per cent. The corresponding figures of the 

left out money were 12.39, 12.67 and 4.36 per cent, respectively. However, in ground sills work 

90.16 per cent additional work was completed and even that 22.81 per cent money was left out. 
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It indicates that overall performance of this sub-activity and main activity i.e. civil works for soil 

and water management was excellent.  

Soil protection and land reclamation was the third activity fixed in the project to be 

accomplished with Rs. 11.11 crores. In this activity first work was to protect soil in 7600 ha low 

of private lands with the allocated funds of Rs. 7.94 crores in the project. In this sub-activity 

88.58 per cent work was left out. The second work under this activity was land reclamation in 

damaged private land of 4575 hectares in which only 5.42 per  cent work was completed with 

the expenditure of 42.27 per cent targeted money for the sub-activity. Overall performance of 

soil protection and land reclamation is not so good. It may be due to non-co-operation of land 

holders in the project area. Thus, the beneficiaries needs to motivated so that they may come 

forward for such measures, planned on private lands.  

Fourth activity fixed under the project was livestock improvement in which Rs. 14.75 crores 

was fixed for production activities, Rs. 5.67 crores was fixed for community infra-structure and 

Rs. 4.95 crores was set for income generation activities. Overall performance of this activity was 

very-good in which 18.42 per cent of the total allocated fund is still to be invested. The main 

components of institutional building were renovation of office, purchase of equipment and 

vehicles; incremental staff (experts), employment of contractual staff facilitators, group 

organizers, etc.; trainings and other supporting activities. Overall performance of this activity 

was good as 68.76 per cent of the work was completed. In this activity Rs 12.24 crores was 

spent, out of the allocated fund of Rs. 17.80 crores as presented in Table 4-1. 

The entire amount (Rs. 4.09 crores) under physical contingency was unutilized. There was no 

fund allocated and utilized in price escalation. Whereas there was no provision for book 

adjustment received along with claim, but spent amounting to Rs. 5.88 crores. For management 

consultancy the allocated fund was Rs. 6.20 crores out of this 11.61 per cent was unspent. There 

was neither interest generation was considered on the project fund nor it was considered as cost 

due to delayed work if any of the activity. The provision of fund for administrative work was 

Rs. 35 crores out of which less than half was utilized up to January, 2014. It indicates that there 

was sufficient fund available for the administrative purpose in the project. The total amount 

targeted in the project for investment was Rs. 215.85 crores out of which Rs. 185.64 crores 

(86%) was consumed and 14 per cent was unutilized. Overall, performance of the project work 

was very good as there was no much gap in the work to be done in the project and remaining 

unutilized fund available in the project.  
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Table 4.1 Targets and achievement of the project 

                         (Rs. in lacs) 

S. 

No. 

Activity Unit Revised Project 

Targets 

Cum. Ach. up to Jan 

2014 

Per cent gap in 

achievement  

Phy Fin Phy Fin Phy Fin 

1.0 Afforestation component        

1.1 Renovation and 

strengthening of nurseries  

No. 10.00 616.00 10.00 616.00 0 0 

1.2 Afforestation in govt. by 

govt. including  maint. 

Ha. 2000.00 679.00 2000.00 645.00 0.00 -5.01 

1.3 Afforestation of govt. 

forest (Shamlat) including 

maint. 

Ha. 3000.00 1527.00 2720.00 1419.00 -9.33 -7.07 

1.4 Afforestation private land  

including maint. 

Ha. 

 

3500.00 1730.00 4151.00 1474.00 18.60 -14.80 

1.5 Soil protection works Ha. 4000.00 325.00 2035.00 214.00 -49.13 -34.15 

 Total   12500.00 4877.00 10906.00 4368.00 -12.75 -10.44 

2.0 Civil works for soil and water management     

2.1 Small scale check dams No. 17995.00 4261.00 16030.00 3733.00 -10.92 -12.39 

2.2 Large scale check dams No. 708.00 3205.00 656.00 2799.00 -7.34 -12.67 

2.3 Spurs & embankments M
3
 26325.00 574.00 23607.25 549.00 -10.32 -4.36 

2.4 Ground sills No. 122.00 491.00 232.00 379.00 90.16 -22.81 

 Total    8531.00  7459.00  -12.57 

3.0 Soil protection &  land reclamation     

3.1 Soil protection in 

damaged Private Land 

Ha. 7600.00 794.00 868.00 575.00 -88.58 -27.58 

3.2 Land reclamation in 

damaged private land, 

Ha. 4575.00 317.00 248.00 134.00 -94.58 -57.73 

 Total    1111.00 1116.00 709.00  -36.18 

4.0 Livelihood improvement     

4.1 Production activities L/s  1475.00 0.00 1120.00  -24.07 

4.2 Community infrastructure L/s  567.00 0.00 555.00  -2.12 

4.3 Income generation 

activities 

L/s  495.00 0.00 394.00  -20.40 

 Total    2537.00  2069.69  -18.42 

5.0 Institutional building     

5.1 Renovation of office, 

purchase of equipment 

and vehicles 

L/S  491.00 0.00 458.00  -6.72 

5.2 Incremental staff( experts) No.  129.00 0.00 97.00  -24.81 

5.3 Employment of 

contractual staff 

facilitators , group 

organizers etc. 

No.  599.00 0.00 396.00  -33.89 

5.4 Trainings No.  224.00 0.00 177.00  -20.98 

5.5 Other supporting activity    336.00 0.00 95.00  -71.73 

 Total    1780.00  1224.00  -31.24 

6.0 Physical contingency   409.00 0.00 0.00  -100.00 

7.0 Price escalation   0.00 0.00 0.00   

8.0 Book adjustment 

Received along with 

claim  

  0.00 0.00 588.00   

9.0 Management 

consultancy  

  620.00 0.00 548.00  -11.61 

10.

0 

Interest during 

construction  

  0.00 0.00 0.00   

11.

0 

Administrative cost   3500.00 0.00 1598.00  -54.34 

Grand total of all  

components  

  21585.00  18564.00  -14.00 
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CHAPTER-V 

SOCIO-ECONOMIC PROFILE  

The analysis of socio-economic characteristics of the sample farmers is very important since 

these indicators provide information regarding the status of a society. Besides, these 

characteristics exert profound influence on the farmers’ decision- making pattern. The socio- 

economic profile offers vital clues and insight for devising development programmes for future. 

As a matter of fact, the failure of several developmental programmes in the past could, inter-

alia, be attributed to their insensitivity and alienation from the grass root level socio- economic 

realities in terms of different parameters of its beneficiary population. Perhaps, there is the need 

to understand socio-economic features and situation at the grass root level in terms of different 

parameters of population covered with the project. There is also a dire to understand such 

parameters that have led to the emphasis on the bottom up approach in planning rather than the 

conventional top down approach. In sum, several economic phenomena of a particular region 

could be better explained in terms of prevailing socio- economic characteristics of the 

population. But in explaining socio-economic profile of the study area, some social 

characteristics like caste, demographic structures and educational status of family members are 

ignored, although all these have huge bearing on the operation and conduct of farm business. In 

view of the above facts, the present section attempts to analyze the social characteristics of 

farmers of the study area. A detail account of these features has been presented in the ensuring 

sub- sections. 

5.1 Distribution of sample population  

The size and the structure of family are important social factors as well as indicators of overall 

development of the households. The age is one of the components of the family structure which 

represents the work force available in the family. The family members in age group of 15-60 

years are assumed to constitute the work force in agriculture, while the rest were considered as 

dependent. The age wise distribution of family members in three locations of sub-watersheds in 

Swan River catchment area reveals that majority of the members constituted the workforce in all 

locations (Table 5.1 & fig. 5.1). In Upper region, 33 per cent of male and 26 per cent of female 

members were found in age group of 15-45 years and 32 per cent of male and 22 per cent of 

females in mid region. Whereas, 31 per cent males and 28 per cent females was found in the 

same age group in lower region. On overall situation, 32 per cent male and 25 of females were 

found in this age group which represents the 57 per cent of the total population. Overall, the 

main workforce (15-60 years age group) in agriculture constituting the maximum percentage of 

total population i.e 75.62 per cent (42.4% male and 33.22 % female). It indicates that the male 
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workforce dominated the female workforce in the study area. The sex ratio was found to be 

highest (847) in lower region followed by mid region (764) and upper region (715). The overall 

sex-ratio in the sample households was 777 females per 1000 males population. This clearly 

shows the declining sex-ratio in Swan River watershed which should be a matter of a serious 

concern for the policy maker of the state. The average family size was highest in lower region 

(4.48 members) followed by upper region (4.46 members) and middle region (4.24 members). 

Overall family size was found to be 4.51 persons, comprising of 2.54 males and 1.97 females in 

the study area. This indicated the increasing trend of nuclear family system. 

Table 5.1 Age-wise distribution of total population on sample households 
 

Age group  

(Yrs) 

Gender Upper Middle Lower Overall 

No. Per cent No. Per cent No. Per cent No. Per cent 

Below-5 M 2 0.90 1 0.47 4 1.65 7 1.03 

F 1 0.45 1 0.47 3 1.24 5 0.74 

Total 3 1.35 2 0.94 7 2.89 12 1.77 

5-15 M 24 10.76 11 5.19 15 6.20 50 7.39 

F 9 4.04 10 4.72 12 4.96 31 4.58 

Total 33 14.80 21 9.91 27 11.16 81 11.96 

15-45 M 73 32.74 67 31.60 76 31.40 216 31.91 

F 57 25.56 47 22.17 67 27.69 171 25.26 

Total 130 58.30 114 53.77 143 59.09 387 57.16 

45-60 M 22 9.87 22 10.38 27 11.16 71 10.49 

F 16 7.17 20 9.43 18 7.44 54 7.98 

Total 38 17.04 42 19.81 45 18.60 125 18.46 

>60 M 9 4.04 19 8.96 9 3.72 37 5.47 

F 10 4.48 14 6.60 11 4.55 35 5.18 

Total 19 8.52 33 15.57 20 8.26 72 10.65 

Total M 130 58.30 120 56.60 131 54.13 381 56.28 

F 93 41.70 92 43.40 111 45.87 296 43.72 

Total 223 100.00 212 100.00 242 100.00 677 100.00 

Average 

family size  

M 2.60  2.40  2.62  2.54  

F 1.86  1.84  2.22  1.97  

Total 4.46  4.24  4.84  4.51  

Sex ratio per 

1000 males 

 715.4  766.7  847.3  776.9  

5.2 Educational status of the family 

The educational status indicates the level of literacy of the family, both of the male and female 

members. It further ascertains the general visualizing and an awareness status of an average 

family. A cross examination of Table 5.2 & Fig.5.2 reveal that negligible member of sample 

population was found non-school going in middle location of sub-watersheds (0.47%) followed 

by upper (1.35%) and lower location (3.72%) of the sub-watersheds. On overall situation 1.78, 

4.28 and 3.06 per cent of male, female and total population found to be illiterate. The  6 per cent 
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sample population was found to be illiterate. The highest rate of illiteracy was found in female 

in all the categories of households.  

Table.5.2 Educational status of the family members on sample households 

Educational 

status 

Upper Middle Lower Overall 

No. Per cent No. Per cent No. Per cent No. Per cent 

Non-

schooling  

going 

M 2 0.90 0 0.00 5 2.07 7 1.03 

F 1 0.45 1 0.47 4 1.65 6 0.89 

Total 3 1.35 1 0.47 9 3.72 13 1.92 

Illiterate  M 5 2.24 4 1.89 3 1.24 12 1.77 

F 11 4.93 8 3.77 10 4.13 29 4.28 

Total 16 7.17 12 5.66 13 5.37 41 6.06 

Primary M 19 8.52 20 9.43 24 9.92 63 9.31 

F 28 12.56 30 14.15 39 16.12 97 14.33 

Total 47 21.08 50 23.58 63 26.03 160 23.63 

Matriculati

on  

M 72 32.29 50 23.58 53 21.90 175 25.85 

F 31 13.90 29 13.68 25 10.33 85 12.56 

Total 103 46.19 79 37.26 78 32.23 260 38.40 

Plus two M 25 11.21 29 13.68 30 12.40 84 12.41 

F 17 7.62 15 7.08 22 9.09 54 7.98 

Total 42 18.83 44 20.75 52 21.49 138 20.38 

Graduate 

& above 

M 7 3.14 17 8.02 16 6.61 40 5.91 

F 5 2.24 9 4.25 11 4.55 25 3.69 

Total 12 5.38 26 12.26 27 11.16 65 9.61 

Total M 130 58.30 120 56.60 131 54.13 381 56.28 

F 93 41.7 92 43.40 111 45.87 296 43.72 

Total 223 100.00 212 100.00 242 100.00 677 100.00 

Literacy 

rate* (%) 

M  96.09  96.67  97.62  93.83 

F  88.04  91.21  90.65  96.79 

Total  92.72  94.31  94.42  90.00 

Note: *Literacy rate has been worked out after excluding non-school going children.  

On overall farm situation, majority of the population was educated upto metric standard 

(38.40%) followed by primary, plus two and graduate and above levels. Higher proportion 

education level was found in male in all the location and all the levels of education and except in 

primary level, where higher proportion female was educated in all the categories of households, 

constituting 9.31 per cent males and 14.33 per cent females. Therefore, from the above 

discussion, it can be concluded that the literacy rate of the sampled population of quite good. 
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Fig. 5.1 Age-wise distribution of family members on sample households 

 

Fig. 5.2 Educational status of the family members on sample households 

The education status of male was found slight higher in comparison to their female counterparts. 

Overall 97 per cent males and 90 per cent of females were found to be literate. The overall 

literacy rate was about 94 per cent. 
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The occupational pattern reveals the source of livelihoods of the family. Agriculture followed by 

labourer and service/ pension were the most prevalent occupations of the farm households in the 

study area. It is clear from the Table 5.3 & Fig. 5.3 that agriculture was the main source of 

income for the sample households and the rest of the ventures were secondary sources.  

On overall all farms 60 per cent households depended on agriculture for their livelihood while 

15.33 per cent depended on daily paid labourer in MNREGA, etc. followed by service/pension 

(14.67%), business and trade and a meagre (2.67 per cent) were doing rural artisan activities. 

Almost similar trend was observed in upper and middle range households, except in lower range 

of households where the livelihood dependence on agriculture was highest (58%) followed by 

service/ pension (22%). Business/ trade and labourer contributing equal proportion i.e. 8 per 

cent each household’s income in the study area.  

Table 5.3 Occupational pattern of sample households  

                         

Occupation  Upper Middle Lower Overall 

No. Per cent No. Per cent No. Per cent No. Per cent 

Agriculture 28 56.00 33 66.00 29 58.00 90 60.00 

Business/ trade 5 10.00 2 4.00 4 8.00 11 7.33 

Rural artisan 1 2.00 1 2.00 2 4.00 4 2.67 

Service/ pension  7 14.00 4 8.00 11 22.00 22 14.67 

Labourer 9 18.00 10 20.00 4 8.00 23 15.33 

No. of households 50 100.00 50 100.00 50 100.00 150 100.00 

Note: Agriculture includes horticulture and livestock 

5.4 Caste-wise distribution  

Caste is critical to portray the living standard and economic condition of a particular area. 

Therefore, in this section caste-wise distribution of sample households has been presented in 

Table 5.4. It can be observed from the table that in overall situation about 41 per cent sample 

households belonged to the Other Backward Classes (OBC) followed by General (37%), 

Schedule Caste (18%) and Schedule Tribe (4.66%).  
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Fig. 5.3 Occupational pattern of sample households 

 

 

Fig. 5.4 Caste-wise distribution of sample households 
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Table 5. 4 Caste-wise distributions of sample households  

Caste Upper Middle Lower Overall 

No. Per cent No. Per cent No. Per cent No. Per cent 

General 21 42.00 23 46.00 11 22.00 55 36.67 

OBC 23 46.00 10 20.00 28 56.00 61 40.67 

Schedule caste 5 10.00 12 24.00 10 20.00 27 18.00 

Schedule tribe 1 2.00 5 10.00 1 2.00 7 4.66 

Total  50 100.00 50 100.00 50 100.00 150 100.00 

Similar trend was also observed in upper and lower regions of sub-watersheds. However, middle 

region of the sub-watersheds was dominated by the general category of the population, 

constituting 46 per cent of the population followed by schedule caste (24%), OBC (20%) and 

schedule tribe (10%). It can be concluded that OBC and general castes were the main castes in 

the study area (Fig.5.4).  
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CHAPTER-VI 

IMPACT OF WATERSHED INTERVENTIONS ON  

CAPITAL FORMATION  

Capital formation is one of the critical variables governing agricultural development for 

generating and sustaining its long term growth in agriculture. The adoption of new technology 

leads to higher income and savings. The savings of the farmers should be invested on capital 

assets to sustain growth. The studies conducted in different parts of the country have shown that 

adoption of improved intervention/technologies through watershed programmes has accelerated 

the pace of transformation of the farm economy from subsistence level to commercial farm 

business. In this backdrop, the extent of capital formation in different locations of the sub-

watersheds under Swan River Integrated Watershed Project area has been displayed in Table–

6.1 to 6.12.   Possession of farm buildings, livestock and implements indicate the assets position 

of farming households which is also an indicative of the capacity to bear risks and uncertainties 

characteristics of agriculture.  The magnitude and investment in assets reflect the resources 

which are available to farming households to carry on agricultural operations, the extent of use 

of machinery, stage of agriculture, and so on. It is, therefore, essential to understand the nature 

and magnitude of assets available to typical farming households before and after implementation 

of the project periods.  

6.1. Capital formation/investment on farm buildings 

The volume of investment on buildings and other farm structure reflects the economic 

soundness of a farm family therefore, pattern of investment on farm buildings has been analysed 

and presented in Table 6.1 to 6.4. The tables show the impact of project interventions on 

inventory of buildings and other assets on sample households. The main components of building 

and other assets were residential house, cattle shed (Plate-5) and farm store. It can be seen from 

the Table 6.1 that there was remarkable decrease in kachha buildings and other assets and 

significant increase in the pucca buildings and other assets. The decrease in kachha buildings 

and other assets decreased from 1.64 to 1 number in upper area 1.0 to 0.96 in lower area and 

1.00 to 0.76 in middle area. On overall situation kachha building and other assets decrease from 

1.23 to 0.91 numbers.  However, increase in numbers in pucca buildings and other assets was 

0.6 to 1.02 in upper area and 1.02 to 1.44 in middle area and 1.04 to 1.24 in lower area. On 

overall situation the increase was from 0.89 to 1.23. The total impact of kachha and pucca 

houses was resulted slight decrease in upper area i.e. 2.24 to 2.02 numbers per household. 
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However, increase was recorded in middle area (2.02 to 2.20 numbers) and lower area (2.12 to 

2.20 numbers) and overall increase was noted to be non significance (2.13 to 2.14 in number).  

Table 6.1 Inventory of buildings and other assets on sample households         

         (Number/household) 

Particulars  Kachha Pucca Total 

BP AP BP AP BP AP 

Upper area       

Residential house 0.74 0.32 0.48 0.84 1.22 1.16 

Cattle shed 0.86 0.64 0.12 0.18 0.98 0.82 

Store 0.04 0.04 0.00 0.00 0.04 0.04 

Others  0.00 0.00 0.00 0.00 0.00 0.00 

Total  1.64 1.00 0.60 1.02 2.24 2.02 

Middle area   

Residential house 0.48 0.30 0.60 0.88 1.08 1.18 

Cattle shed 0.48 0.42 0.36 0.50 0.84 0.92 

Store 0.04 0.04 0.06 0.06 0.10 0.10 

Others  0.00 0.00 0.00 0.00 0.00 0.00 

Total  1.00 0.76 1.02 1.44 2.02 2.20 

Lower area   

Residential house 0.32 0.24 0.68 0.84 1.00 1.08 

Cattle shed 0.68 0.66 0.32 0.34 1.00 1.00 

Store 0.08 0.06 0.04 0.06 0.12 0.12 

Others  0.00 0.00 0.00 0.00 0.00 0.00 

Total  1.08 0.96 1.04 1.24 2.12 2.20 

Overall  area   

Residential house 0.51 0.29 0.59 0.85 1.10 1.14 

Cattle shed 0.67 0.57 0.27 0.34 0.94 0.91 

Store 0.05 0.05 0.03 0.04 0.09 0.09 

Others  0.00 0.00 0.00 0.00 0.00 0.00 

Total  1.23 0.91 0.89 1.23 2.13 2.14 

Note:  BP represents before implementation of project period (2006-07) and AP represents after  

           implementation of the project (2013-14) 

Table 6.2 showed that with the implementation of the project the investment on kachha building 

has decreased and that was an increase in pucca buildings. This may be due to increase in their 

income during the project period. The value of building and other assets have increased Rs. 

4,97,258 to 6,04,330/household during the project period (Table 6.3). A positive change 

(21.53%) was noticed in this regard as compared to before the project implementation period 

(Table 6.4).  
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Table 6.2 Change in inventory of building and other assets (2013-14 over 2006-07) on sample

 households            

Particulars  Kachha Pucca Total 

Per cent change Per cent change Per cent change 

Upper area    

Residential house -56.76 75.00 -4.92 

Cattle shed -25.58 50.00 -16.33 

Store 0.00 - 0.00 

Total  -39.02 70.00 -9.82 

Middle area    

Residential house -37.50 46.67 9.26 

Cattle shed -12.50 38.89 9.52 

Store 0.00 0.00 0.00 

Total  -24.00 41.18 8.91 

Lower area    

Residential house -25.00 23.53 8.00 

Cattle shed -2.94 6.25 0.00 

Store -25.00 50.00 0.00 

Total  -11.11 19.23 3.77 

Overall  area    

Residential house -43.14 44.07 3.64 

Cattle shed -14.93 25.93 -3.19 

Store 0.00 33.33 0.00 

Total  -26.02 38.20 0.47 
 

Table 6.3 Value of farm building and other assets on sample households                                      

       (Rs./household) 

Particulars Kachha Pucca Total 

BP AP BP AP BP AP 

Upper area 

Residential 

house 

133200 57600 156229 273400 289429 331000 

Cattle shed 35462 26390 15267 22900 50728 49290 

Store 400 400 0 0 400 400 

Total  138400 84390 174294 296300 312694 380690 

Middle area 

Residential 

house 

96000 60000 454773 667000 550773 727000 

Cattle shed 38743 33900 33336 46300 72079 80200 

Store 400 400 800 800 1200 1200 

Total  124079 94300 505821 714100 629900 808400 

Lower area 

Residential 

house 

54667 41000 403467 498400 458133 539400 

Cattle shed 50073 48600 32188 34200 82261 82800 

Store 1200 900 533 800 1733 1700 

Total  101813 90500 447368 533400 549180 623900 

Overall  area 

Residential 

house 

94622 52867 338156 479600 432778 532467 

Cattle shed 41426 36297 26930 34467 68356 70763 

Store 667 567 444 533 1111 1100 

Total  121431 89730 375828 514600 497258 604330 
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Table 6.4   Change in value of farm building and other assets (2013-14 over 2006-07) on   

sample households                                             

Particulars Kachha Pucca Total 

Per cent change Per cent change Per cent change 

Upper area    

Residential house -56.76 75.00 14.36 

Cattle shed -25.58 50.00 -2.84 

Store 0.00 - 0.00 

Others  - - - 

Total  -39.02 70.00 21.75 

Middle area    

Residential house -37.50 46.67 32.00 

Cattle shed -12.50 38.89 11.27 

Store 0.00 0.00 0.00 

Others  - - - 

Total  -24.00 41.18 28.34 

Lower area    

Residential house -25.00 23.53 17.74 

Cattle shed -2.94 6.25 0.66 

Store -25.00 50.00 -1.92 

Others  - - - 

Total  -11.11 19.23 13.61 

Overall area   

Residential house -44.13 41.83 23.03 

Cattle shed -12.38 27.99 3.52 

Store -14.99 20.05 -0.99 

Total  -26.11 36.92 21.53 
 

6.2 Capital formation on livestock inventory  

Livestock rearing is an age-old integral part of farming and holds the distinct complementary 

relationship with crop production as crop by-products provide fodder for livestock rearing and 

livestock in turn provide valuable farm yard manures (FYM) for crops and livestock products 

(milk, wool, meal, etc.) to farm families. Among livestock major component was buffalo 

followed by young stock of buffalo/cow, bullock and goats. The impact of interventions on 

livestock investment during project implementation period (2006-07 to 2013-14) has been 

depicted through Table 6.5 to 6.8. It can be seen from the Table 6.5 that the average number of 

livestock was higher after implementation of the project; the increase was 1.62 to 2.71 number 

on overall situation. Similar trend was observed on all categories of households. The per cent 

addition in livestock was observed at 63.41, 66.64 and 69.74 per cent in upper, middle and lower 

locations of households respectively. On an average addition in livestock was noted 67.28 per 

cent as presented in Table 6.6. In value term, capital formation in livestock has been presented 

in Table 6.7. It can be seen from the table that on an average households situation the value of 

livestock inventory changes from Rs. 35540 to Rs. 53073. The change in value of livestock 

inventory on sample households was observed 61.28 per cent in upper area of the sub-

watersheds, 61.35 per cent in middle area and 49.85 per cent in lower area. The lower per cent 

increase in capital formation in livestock inventory in lower areas indicates that the impact of 
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watershed interventions in tail regions of the sub-watersheds has less impact as compared to 

upper and middle areas. On overall situation impact of watershed intervention on capital 

formation on livestock inventory was found to be 58.24 per cent increase.  

Table 6.5   Livestock inventory on sample households  

                                 (Number/ household) 

Particulars  Upper Middle Lower Overall 

BP AP BP AP BP AP BP AP 

Cow Local         

Milking 0.04 0.04 0 0 0.04 0.04 0.03 0.03 

Dry 0.04 0.06 0 0 0 0 0.01 0.02 

Cow Improved         

Milking 0.18 0.32 0.12 0.28 0.34 0.46 0.21 0.35 

Dry 0.00 0.02 0.08 0.06 0.04 0.08 0.04 0.05 

Buffalo         

Milking 0.66 1 0.8 1.3 0.62 0.86 0.69 1.05 

Dry 0.04 0.18 0.1 0.2 0.06 0.12 0.07 0.17 

Bullock  0.16 0.08 0.22 0.22 0.14 0.1 0.17 0.13 

Young Stock Cow 0.06 0.1 0.14 0.2 0.1 0.22 0.10 0.17 

Young Stock (Buffalo) 0.34 0.78 0.24 0.52 0.18 0.68 0.25 0.66 

Goat  0.12 0.1 0.04 0.12 0 0.02 0.05 0.08 

Total 1.64 2.68 1.74 2.90 1.52 2.58 1.62 2.71 

 

Table 6.6   Change in livestock inventory (2013-14 over 2006-07) on sample households  

      

Particulars  Upper Middle Lower Overall 

Per cent change Per cent change Per cent change Per cent change 

Cow Local     

Milking 0.00 - 0.00 0.00 

Dry 50.00 - - 50.00 

Cow Improved     

Milking 77.78 133.33 35.29 65.63 

Dry - -25.00 100.00 33.33 

Buffalo     

Milking 51.52 62.50 38.71 51.92 

Dry 350.00 100.00 100.00 150.00 

Bullock  -50.00 0.00 -28.57 -23.08 

Young Stock Cow 66.67 42.86 120.00 73.33 

Young Stock 

(Buffalo) 

129.41 116.67 277.78 160.53 

Goat  -16.67 200.00 - 50.00 

Total 63.41 66.67 69.74 67.28 

 

 

 



 

49 

 

Table 6.7  Value of livestock inventory on sample households  

            (Rs./ household) 

Particulars  Upper Middle Lower Overall 

BP AP BP AP BP AP BP AP 

Cow Local         

Milking 480 480 0 0 280 280 253 253 

Dry 360 540 0 0 0 0 120 180 

Cow Improved         

Milking 1935 3440 2314 5400 6135 8300 3450 5713 

Dry 0 200 2400 1800 380 760 690 920 

Buffalo         

Milking 17728 26860 31262 50800 22565 31300 23907 36320 

Dry 662 2980 870 1740 910 1820 872 2180 

Bullock  1000 500 2000 2000 672 480 1291 993 

Young Stock Cow 234 390 2366 3380 700 1540 1021 1770 

Young Stock (Buffalo) 1765 4050 1966 4260 1244 4700 1665 4337 

Goat  600 500 207 620 0 100 271 407 

Total 24764 39940 43385 70000 32886 49280 33540 53073 

Table 6.8  Change in value of livestock inventory  (2013-14 over 2006-07) on sample   households 
                 

Particulars  Upper Middle Lower Overall 

Per cent change Per cent change Per cent change Per cent change 

Cow Local     

Milking 0.00 - 0.00 0.00 

Dry 50.00 - - 50.00 

Cow Improved     

Milking 77.78 133.33 35.29 65.63 

Dry - -25.00 100.00 33.33 

Buffalo     

Milking 51.52 62.50 38.71 51.92 

Dry 350.00 100.00 100.00 150.00 

Bullock  -50.00 0.00 -28.57 -23.08 

Young Stock Cow 66.67 42.86 120.00 73.33 

Young Stock 

(Buffalo) 

129.41 116.67 277.78 160.53 

Goat  -16.67 200.00 - 50.00 

Total 61.28 61.35 49.85 58.24 
 

6.3 Capital formation on inventory of farm tools and equipments 

Adequate investment will be required for reaping economies of scale in agriculture and the 

value of farm implements as an important indicator of capital formation in agriculture. In view 

of this, the inventory and investment on farm implements and machinery during 2006-07, before 

implementation of Swan River Integrated watershed project and 2013-14, after implementation 

of the project was studied and the results are presented in Table 6.9 to 6.12. It can be seen from 

the Table 6.9 that increase in tools and equipments in all categories of farms after 

implementation of the project. The number of tools and equipments increased from 8.55 to 
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13.07 on an average household situation. Per household proportional increase was noted around 

54 per cent in upper category households followed by middle (53 %) and lower categories of 

households (Table 6.10). On an average increase was about 53 per cent. The highest increase 

was noted in chaff cutter (68%) as these were provided under Swan project (Plate-2) followed 

by tractor (67%), minor implements (56%), thresher (43%), spray pump (38%) and maize 

shaller (20%). However, 9.09 per cent decrease was noted in plough. It indicates that farmers are 

shifting towards modern technology after intervention of the project activities for ploughing and 

field preparation operations. Total value of tools and equipments lying with the farmers before 

implementation of the watershed project was Rs. 31422, in which highest share was of tractor 

(Rs. 26000) followed by chaff cutter (Rs. 2679, Plate-6), thresher (Rs. 933), minor implements 

(Rs. 688), maize shaller (Rs. 272), seed drill (Rs. 253), plough (Rs. 207), spray pump (Rs. 204) 

and water pump (Rs. 187). Almost similar trend was observed in different categories of 

households after implementation of the project. Whereas no addition was noted in case of water 

pump and seed drill. However, decrease in plough was recorded over the 7 years, it indicates 

that farmers are adopting new technology after implementation of watershed project. Table 6.12 

shows that change in capital formation on account of farm implements and machinery during 

two periods. In upper area, overall increase in implements and machinery per household was to 

the extent of 52.31 per cent during the periods 2006-07 to 2013-14. This increase was recorded 

41.47 per cent per household in middle area and highest increase (about 117%) was recorded in 

lower households. On an overall situation increase was 64 per cent per household. This increase 

was mainly attributed to higher investment on chaff cutter/ tractor, minor implements, thresher, 

spray pump and maize shaller. Therefore, the hypothesis framed for the study is accepted 

because watershed interventions have significant impact on the capital formation of the 

beneficiary households of the catchment area.     

Table 6.9 Inventory of tools and equipments on sample households           (Number/ household) 

Particulars  Upper Middle Lower Overall 

BP AP BP AP BP AP BP AP 

Plough  0.30 0.28 0.30 0.26 0.28 0.26 0.29 0.27 

Minor implements  6.74 10.50 7.50 11.90 7.18 10.98 7.14 11.13 

Major 

implements  

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

i Spray pump 0.14 0.26 0.44 0.50 0.54 0.78 0.37 0.51 

ii Tractor 0.04 0.06 0.14 0.20 0.06 0.14 0.08 0.13 

iii Thresher 0.02 0.04 0.08 0.08 0.04 0.08 0.05 0.07 

iv Maize Shaller 0.02 0.02 0.06 0.06 0.02 0.04 0.03 0.04 

v Chaff cutter 0.48 0.76 0.48 0.84 0.52 0.88 0.49 0.83 

vi Water pump 0.00 0.00 0.06 0.06 0.14 0.14 0.07 0.07 

vii Seed drill  0.00 0.00 0.04 0.04 0.04 0.04 0.03 0.03 

Total 7.74 11.92 9.10 13.94 8.82 13.34 8.55 13.07 
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Table 6.10   Change in inventory of tools and equipments (2013-14 over 2006-07) on sample  

                     households         

Particulars  Upper Middle Lower Overall 

Per cent change Per cent change Per cent change Per cent change 

Plough  -6.67 -13.33 -7.14 -9.09 

Minor implements  55.79 58.67 52.92 55.84 

Major implements      

i Spray pump 85.71 13.64 44.44 37.50 

ii Tractor 50.00 42.86 133.33 66.67 

iii Thresher 100.00 0.00 100.00 42.86 

iv Maize Shaller 0.00 0.00 100.00 20.00 

v Chaff cutter 58.33 75.00 69.23 67.57 

vi Water pump - 0.00 0.00 0.00 

vii Seed drill  - 0.00 0.00 0.00 

Total 54.01 53.19 51.25 52.77 

 

Table 6.11 Value of tools and equipments on sample households        (Rs/ household) 

Particulars  Upper Middle Lower Overall 

BP AP BP AP BP AP BP AP 

Plough  251 234 182 158 185 172 207 188 

Minor implements  602 938 851 1350 606 927 688 1072 

Major implements  0 0 0 0 0 0 0 0 

i Spray pump 95 177 305 347 219 316 204 280 

ii Tractor 14000 21000 44100 63000 19714 46000 26000 43333 

iii Thresher 500 1000 2000 2000 500 1000 933 1333 

iv Maize Shaller 0 0 580 580 200 400 272 327 

v Chaff cutter 2980 4718 2120 3710 2978 5040 2679 4489 

vi Water pump 0 0 160 160 400 400 187 187 

vii Seed drill  0 0 360 360 400 400 253 253 

Total 18428 28067 50658 71665 25202 54655 31423 51462 

 

 Table 6.12 Change in value of tools and equipments (2013-14 over 2006-07) on sample  

                   households 
            

Particulars  Upper Middle Lower Overall 

Per cent change Per cent change Per cent change Per cent change 

Plough  -6.77 -13.19 -7.03 -9.03 

Minor implements  55.81 58.64 52.97 55.84 

Major implements      

i Spray pump 86.32 13.77 44.29 37.48 

ii Tractor 50.00 42.86 133.34 66.67 

iii Thresher 100.00 0.00 100.00 42.86 

iv Maize Shaller - 0.00 100.00 19.95 

v Chaff cutter 58.32 75.00 69.24 67.57 

vi Water pump - - 0.00 - 

vii Seed drill  - - 0.00 - 

Total 52.31 41.47 116.87 63.77 

The analysis of capital formation indicates that assets formation in case of buildings, tools and 

equipments on sample households had increased after the implementation of the watershed 

project. The number of livestock and their values has also increased. This indicates the positive 

impact of the project on capital formation in the project area.   
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CHAPTER-VII 

IMPACT OF WATERSHED INTERVENTIONS ON AREA  

AND PRODUCTION  

Watershed interventions have played a leading role in transforming human life in the command area. 

Since the wheel of scientific intervention under the project has been directed explore the managerial and 

inherent natural resource capacity for increasing the overall production potential of farming systems. The 

Indian experience has convincingly proven that suitable watershed interventions, public policies and 

research & development institutions can transform subsistence farming to commercial farming. 

However, technological interventions have not been uniform across different sub-sector of agriculture in 

different locations of the watershed command area. In Swan River watershed catchment, the impact of 

new intervention has been a mixed bag of achievements and failures. There are certain components and 

areas where interventions have made a discernible impact while there are certain grey areas where the 

impact has been quite low and slow. In this chapter an attempt has been made to examine the impact of 

interventions in different locations and sub-sectors of agriculture in Swan River Integrated Watershed 

management area. 

7.1 Land holding and utilization  

Land is the basic resource that the farming households get in inheritance from the ancestors and pass on 

to next generation. However, over the period of time land holdings are becoming smaller in size due to 

increase in population and sub-division of farm families. Therefore, per capita land-man ratio is 

decreasing constantly putting more pressure on land. Agriculture is a land based avocation and, as such 

land resources are the basic requirements for farming around which economy of farmer revolves. The 

size of land holdings and utilization pattern across different location of sub-watersheds of Swan River 

watersheds of two periods have been displayed through Table 7.1. On an average total land holding was 

found same in all the locations in two periods i.e. 2006-07 and 2013-14. The total land holding in upper, 

middle and lower area was 0.93, 1.49 and 1.05 ha/ household respectively. On overall situation, total land 

holding was 1.16 ha/ household. However, area under irrigation has changed during two periods due to 

project intervention. Sea change in irrigated area has been noticed in upper area, 0.14 ha to 0.26 ha (86 

per cent increase)/ household. Minor change has been noticed in middle area, 0.60 to 0.62 ha per 

household. No change was recorded in lower location of the sub-watershed on sample households. On an 

average situation irrigated area has increased from 0.42 to 0.47 ha/households, showed 12 per cent 

addition of irrigated area over the prior to project implementation activities.  
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Table 7.1 Land holding and utilization pattern on sample households  

                                                                                                                                                                                          (Ha/household) 

Particulars Upper Middle 

Irrigated Un-irrigated Total Irrigated Un-irrigated Total 

BP AP BP AP BP AP BP AP BP AP BP AP 

Owned land 0.14 0.26 0.77 0.64 0.91 0.90 0.60 0.62 0.88 0.86 1.48 1.48 

Leased -in 0.00 0.00 0.02 0.02 0.02 0.02 0.02 0.02 0.01 0.01 0.02 0.02 

Leased -out 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.00 0.00 0.01 0.01 

Total 0.14 0.26 0.79 0.66 0.93 0.92 0.61 0.63 0.89 0.87 1.49 1.49 

Cultivated land 0.14 0.22 0.32 0.22 0.46 0.44 0.58 0.60 0.12 0.10 0.70 0.70 

Forest 0.00 0.00 0.37 0.34 0.37 0.34 0.00 0.00 0.70 0.70 0.70 0.70 

Orchard 0.00 0.04 0.00 0.01 0.00 0.05 0.01 0.01 0.00 0.00 0.01 0.01 

Grazing land 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.03 0.03 0.03 

fallow land 0.00 0.00 0.08 0.08 0.08 0.08 0.02 0.02 0.04 0.04 0.06 0.06 

Any other/ ghasni 0.00 0.00 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 

Total 0.14 0.26 0.79 0.66 0.92 0.92 0.61 0.63 0.89 0.87 1.50 1.50 
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Table 7.1 contd…                     

                      (Ha./household) 

Particulars Lower Overall 

Irrigated Un-irrigated Total Irrigated Un-irrigated Total 

BP AP BP AP BP AP BP AP BP AP BP AP 

Owned land 0.45 0.45 0.53 0.53 0.97 0.97 0.40 0.44 0.73 0.68 1.13 1.12 

Leased -in 0.08 0.08 0.00 0.00 0.08 0.08 0.03 0.03 0.01 0.01 0.04 0.04 

Leased -out 0.01 0.01 0.00 0.00 0.01 0.01 0.01 0.01 0 0 0.01 0.01 

Total 0.52 0.52 0.53 0.53 1.05 1.05 0.42 0.47 0.74 0.69 1.16 1.16 

Cultivated 

land 

0.52 0.50 0.10 0.10 0.61 0.60 0.41 0.44 0.18 0.14 0.59 0.58 

Forest 0.00 0.00 0.38 0.38 0.38 0.38 0 0.01 0.48 0.47 0.48 0.47 

Orchard 0.00 0.02 0.01 0.01 0.01 0.03 0 0.01 0 0.01 0.01 0.02 

Grazing land 0.00 0.00 0.02 0.02 0.02 0.02 0 0 0.02 0.02 0.02 0.02 

fallow land 0.00 0.00 0.02 0.02 0.02 0.02 0.01 0.01 0.05 0.05 0.06 0.06 

Any other/ 

ghasni 

0.00 0.00 0.00 0.00 0.00 0.00 0 0 0 0 0 0 

Total 0.52 0.52 0.53 0.53 1.05 1.05 0.42 0.47 0.74 0.69 1.16 1.16 

Note: BP= Before project, AP= After project 
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Overall irrigated area has increased from 36 per cent to 41 per cent of the total land holdings and 

farmers had shifted their land for orchard. Overall increase in orchard was recorded 0.01 ha to 

0.02 ha per households over the seven years which showed 50 per cent increase in area under 

orchard. 

7.2 Cropping pattern and cropping intensity  

 

The choice and combination of crops to be grown by the cultivators depends upon several 

factors viz., local climatic conditions, soil type, topography, and availability of resources, 

farmer’s requirement of feed, fodder, market facilities and demand of the farm products. It is 

also governed by the economic factors such as price of output, income, cost of inputs and the 

farm size. The study of cropping pattern is important to know the extent and proportion of area 

devoted to different crops which shows the relative importance of crops. Moreover, the 

development in the farm technologies and growth promoting inputs such as use of improved 

seeds, chemical fertilizers, pesticides/ herbicides and system of multiple cropping patterns 

brought drastic changes in the cropping pattern on farms. Hence, the study of cropping pattern is 

of great importance from economic point of view. The cropping pattern of the farmers in 

previous period (2006-07) before implementation of the project and post- implementation period 

(2013-14) is given in Table 7.2 & 7.3. It can be noticed from the Table 7.2 that in 2006-07 

higher proportion of arable land was under food crops in both the season (kharif and rabi) as 

compared to 2013-14. Maize in Kharif and wheat in Rabi seasons were the most important crops 

grown by the farmers in both the period. The table further indicated that the farmers allocated 

higher proportion of total cropped area to HYVs maize in Kharif season in both the periods. The 

total area accounted under maize in Kharif season was (87%) in upper area followed by middle 

(85%) and lower area (81%) per households in 2006-07, which was accounted for about 42, 38 

and 39 per cent of the total cropped area of upper, middle and lower area as presented in Table 

7.3 respectively.  However, in 2013-14 the proportion of area under maize in Kharif season was 

80 per cent in upper area followed by lower area (77%) and middle area. On overall situation 

area under maize has reduced 84 per cent in 2006-07 to 78 per cent in 2013-14 in Kharif season, 

constituting 40 per cent in 2006-07 to 37 per cent in 2013-14 to their respective total cropped 

area. The area under pulses and oilseeds quite low and there was no major change in the 

cropping pattern of pulses, oilseeds and fodder crops in 
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Table 7.2 Cropping pattern on sample households                        (Ha/ households) 

Particulars 

 

 

Upper Middle 

Irrigated Un-irrigated Total Irrigated Un-irrigated Total 

BP AP BP AP BP AP BP AP BP AP BP AP 

Kharif 

Cereals 

Maize Local 0.012 0 0 0 0.012 0 0.039 0.038 0.026 0.022 0.065 0.06 

Maize HYV 0.104 0.173 0.28 0.181 0.384 0.354 0.459 0.418 0.072 0.056 0.531 0.474 

Paddy HYV 0 0 0 0 0 0 0 0 0 0 0 0 

Pulses 

Arhar 0.001 0.001 0 0 0.001 0.001 0.001 0.001 0 0 0.001 0.001 

Oilseeds 

Soyabean 0 0 0 0 0 0 0.002 0.002 0 0 0.002 0.002 

Til 0 0 0 0 0 0 0.001 0.001 0 0 0.001 0.001 

Fodder                     0 0 

Bajra 0.019 0.026 0.031 0.02 0.05 0.046 0.07 0.064 0.018 0.014 0.088 0.078 

Vegetables 

Okra 0 0.002 0.002 0.003 0.002 0.005 0.005 0.022 0.001 0.002 0.006 0.024 

French bean 0 0.002 0 0.001 0 0.003 0.001 0.011 0 0 0.001 0.011 

Tomato 0 0 0.001 0.001 0.001 0.001 0 0.002 0.001 0.001 0.001 0.003 

Bitter gourd 0 0.001 0.001 0.001 0.001 0.002 0.002 0.018 0 0.001 0.002 0.019 

Bottle gourd 0 0.004 0 0.001 0 0.005 0.002 0.017 0 0.001 0.002 0.018 

Cucumber 0 0.002 0 0.001 0 0.003 0.002 0.014 0 0.002 0.002 0.016 

Other 0 0.007 0.006 0.014 0.006 0.021 0 0.002 0.002 0.002 0.002 0.004 

Total  0.136 0.218 0.321 0.223 0.457 0.441 0.584 0.599 0.12 0.101 0.704 0.7 

Rabi 

Cereals 

Wheat Local 0 0 0 0 0 0 0.047 0.041 0.038 0.035 0.085 0.076 

Wheat HYV 0.124 0.177 0.29 0.19 0.414 0.367 0.423 0.387 0.058 0.04 0.481 0.427 
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Pulses  

Gram  0 0 0 0 0 0 0.001 0.001 0 0 0.001 0.001 

Oilseeds 

Mustard 0.004 0.01 0.012 0.009 0.016 0.019 0.032 0.042 0.015 0.017 0.047 0.059 

Fodder 

Oat 0 0.004 0.012 0.008 0.20 0.21 0.00 0 0 0 0.64 0.62 

Berseem 0.008 0.009 0 0 0.008 0.009 0.058 0.06 0.006 0.002 0.064 0.062 

Vegetables 

Cabbage 0 0 0 0.001 0 0.001 0.003 0.018 0.001 0.001 0.004 0.019 

Cauliflower 0 0.001 0.001 0.003 0.001 0.004 0.003 0.018 0.001 0.001 0.004 0.019 

Radish 0 0.004 0.004 0.004 0.004 0.008 0.003 0.015 0.001 0.001 0.004 0.016 

Spinach 0 0.004 0.001 0.002 0.001 0.006 0.003 0.013 0.001 0.001 0.004 0.014 

Pea 0 0.004 0.001 0.002 0.001 0.006 0 0.007 0 0 0 0.007 

Other             

Flower cultivation 

Marigold 0 0.003 0 0.004 0 0.007 0 0.001 0 0 0 0.001 

Others 0 0 0 0 0 0 0.002 0.002 0.001 0.001 0.003 0.003 

Total 0.136 0.216 0.321 0.223 0.457 0.439 0.585 0.598 0.122 0.099 0.707 0.697 

Total cropped area (ha) 0.272 0.434 0.642 0.446 0.914 0.88 1.159 1.215 0.242 0.2 1.401 1.415 

Cropping intensity (%) 194 197 201 203 199 200 200 203 202 200 201 202 

 

 

 

 

 

 

 

 

 

 

 

Table 7.2 contd….. 

Particulars Lower Overall 
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Irrigated Un-irrigated Total Irrigated Un-irrigated Total 

BP AP BP AP BP AP BP AP BP AP BP AP 

Kharif 

Cereals 

Maize Local 0 0 0.008 0.007 0.008 0.007 0.017 0.013 0.011 0.01 0.028 0.023 

Maize HYV 0.41 0.379 0.076 0.073 0.486 0.452 0.324 0.323 0.143 0.103 0.467 0.426 

Paddy HYV 0.018 0.018 0 0 0.018 0.018 0.006 0.006 0 0 0.006 0.006 

Pulses  

Arhar 0 0 0 0 0 0 0.001 0.001 0 0 0.001 0.001 

Oilseeds 

Soyabean 0.001 0.001 0 0 0.001 0.001 0.001 0.001 0 0 0.001 0.001 

Til 0 0 0 0 0 0 0 0 0 0 0 0 

Fodder  

Bajra 0.045 0.043 0.012 0.012 0.057 0.055 0.045 0.044 0.02 0.015 0.065 0.059 

Vegetables  

Okra 0.012 0.014 0 0.002 0.012 0.016 0.006 0.013 0.001 0.002 0.007 0.015 

French bean 0.002 0.005 0 0 0.002 0.005 0.001 0.006 0 0 0.001 0.006 

Tomato 0 0 0 0 0 0 0 0.001 0.001 0.001 0.001 0.002 

Bitter gourd 0.002 0.005 0 0 0.002 0.005 0.001 0.008 0 0.001 0.001 0.009 

Bottle gourd 0.005 0.008 0 0 0.005 0.008 0.002 0.01 0 0.001 0.002 0.011 

Cucumber 0.008 0.011 0 0.001 0.008 0.012 0.003 0.009 0 0.001 0.003 0.01 

Other 0.011 0.016 0 0 0.011 0.016 0.004 0.008 0.003 0.005 0.007 0.013 

Total  0.514 0.5 0.096 0.095 0.595 0.61 0.411 0.443 0.179 0.139 0.59 0.582 
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Rabi  

Cereals  

Wheat Local 0 0 0.004 0.003 0.004 0.003 0.016 0.014 0.014 0.013 0.03 0.027 

Wheat HYV 0.434 0.388 0.076 0.072 0.51 0.46 0.327 0.317 0.141 0.101 0.468 0.418 

Pulses             

Gram              

Oilseeds                

Mustard 0.029 0.029 0.006 0.006 0.035 0.035 0.022 0.027 0.011 0.011 0.033 0.038 

Fodder         0 0 0 0 0 0 0 0 

Oat 0 0 0.006 0.48 0.46 0.006 0 0.001 0.006 0.005 0.44 0.43 

Berseem 0.041 0.039 0.001 0.001 0.042 0.04 0.036 0.036 0.002 0.001 0.038 0.037 

Vegetables         0 0 0 0 0 0 0 0 

Cabbage 0.001 0.003 0 0 0.001 0.003 0.001 0.007 0 0.001 0.001 0.008 

Cauliflower 0.002 0.005 0 0.002 0.002 0.007 0.002 0.008 0.001 0.002 0.003 0.01 

Radish 0.002 0.008 0.001 0.002 0.003 0.01 0.002 0.009 0.002 0.002 0.004 0.011 

Spinach 0.002 0.008 0 0.001 0.002 0.009 0.002 0.008 0.001 0.001 0.003 0.009 

Pea 0.002 0.013 0 0.001 0.002 0.014 0.001 0.008 0 0.001 0.001 0.009 

Other 0.002 0.007 0 0 0.002 0.007 0.001 0.002 0 0 0.001 0.002 

Flower cultivation 

Marigold 0 0 0 0.002 0 0.002 0 0 0 0.001 0 0.001 

Others 0 0 0 0 0 0 0 0.001 0 0.001 0 0.002 

Total 0.515 0.5 0.094 0.096 0.609 0.596 0.41 0.438 0.178 0.14 0.588 0.578 

 Total cropped 

area (ha 

1.029 1 0.19 0.191 1.219 1.191 0.821 0.881 0.357 0.279 1.178 1.16 

Cropping 

intensity (%) 

198 200 190 191 197 199 195 200 198 199 196 200 
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Table 7.3 Proportion of cropping pattern on sample households   

                       (Per cent/ households) 

 

Particulars 

Upper Middle 

Irrigated Un-irrigated Total Irrigated Un-irrigated Total 

BP AP BP AP BP AP BP AP BP AP BP AP 

Kharif                         

Cereals                         

Maize Local 4.41 0 0 0 1.31 0 3.36 3.13 10.74 11 4.64 4.24 

Maize HYV 38.24 39.86 43.61 40.58 42.01 40.23 39.6 34.4 29.75 28 37.9 33.5 

Paddy HYV 0 0 0 0 0 0 0 0 0 0 0 0 

Pulses 0 0 0 0 0 0 0 0 0 0 0 0 

Arhar 0.37 0.23 0 0 0.11 0.11 0.09 0.08 0 0 0.07 0.07 

Oilseeds 0 0 0 0 0 0 0 0 0 0 0 0 

Soyabean 0 0 0 0 0 0 0.17 0.16 0 0 0.14 0.14 

Til 0 0 0 0 0 0 0.09 0.08 0 0 0.07 0.07 

Fodder 0 0 0 0 0 0 0 0 0 0 0 0 

Bajra 6.99 5.99 4.83 4.48 5.47 5.23 6.04 5.27 7.44 7 6.28 5.51 

Vegetables 0 0 0 0 0 0 0 0 0 0 0 0 

Okra 0 0.46 0.31 0.67 0.22 0.57 0.43 1.81 0.41 1 0.43 1.7 

French bean 0 0.46 0 0.22 0 0.34 0.09 0.91 0 0 0.07 0.78 

Tomato 0 0 0.16 0.22 0.11 0.11 0 0.16 0.41 0.5 0.07 0.21 

Bitter gourd 0 0.23 0.16 0.22 0.11 0.23 0.17 1.48 0 0.5 0.14 1.34 

Bottle gourd 0 0.92 0 0.22 0 0.57 0.17 1.4 0 0.5 0.14 1.27 

Cucumber 0 0.46 0 0.22 0 0.34 0.17 1.15 0 1 0.14 1.13 

Other 0 1.61 0.93 3.14 0.66 2.39 0 0.16 0.83 1 0.14 0.28 

Total  50 50.23 50 50 50 50.11 50.39 49.3 49.59 50.5 50.25 49.47 

Table 7.3 Contd… 
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Rabi             

Cereals             

Wheat Local 0 0 0 0 0 0 4.06 3.37 15.7 17.5 6.07 5.37 

Wheat HYV 45.59 40.78 45.17 42.6 45.3 41.7 36.5 31.85 23.97 20 34.33 30.18 

Pulses 0 0 0 0 0 0 0 0 0 0 0 0 

Gram  0 0 0 0 0 0 0.09 0.08 0 0 0.07 0.07 

Oilseeds 0 0 0 0 0 0 0 0 0 0 0 0 

Mustard 1.47 2.3 1.87 2.02 1.75 2.16 2.76 3.46 6.2 8.5 3.35 4.17 

Fodder 0 0 0 0 0 0 0 0 0 0 0 0 

Oat 0 0.92 1.87 1.79 1.31 1.36 0 0 0 0 0 0 

Berseem 2.94 2.07 0 0 0.88 1.02 5 4.94 2.48 1 4.57 4.38 

Vegetables 0 0 0 0 0 0 0 0 0 0 0 0 

Cabbage 0 0 0 0.22 0 0.11 0.26 1.48 0.41 0.5 0.29 1.34 

Cauliflower 0 0.23 0.16 0.67 0.11 0.45 0.26 1.48 0.41 0.5 0.29 1.34 

Radish 0 0.92 0.62 0.9 0.44 0.91 0.26 1.23 0.41 0.5 0.29 1.13 

Spinach 0 0.92 0.16 0.45 0.11 0.68 0.26 1.07 0.41 0.5 0.29 0.99 

Pea 0 0.92 0.16 0.45 0.11 0.68 0 0.58 0 0 0 0.49 

Other 0 0 0 0 0 0 0 0 0 0 0 0 

Flower 0 0 0 0 0 0 0 0 0 0 0 0 

 cultivation 0 0 0 0 0 0 0 0 0 0 0 0 

Marigold 0 0.69 0 0.9 0 0.8 0 0.08 0 0 0 0.07 

Others 0 0 0 0 0 0 0.17 0.16 0.41 0.5 0.21 0.21 

Total 50 49.77 50 50 50 49.89 50.47 49.22 50.41 49.5 50.46 49.26 

Total cropped 

area (ha) 0.272 0.434 0.642 0.446 0.914 0.88 1.159 1.215 0.242 0.2 1.401 1.415 

 



 

62 

 

Table 7.3 Contd… 

Particulars 

  

  

Lower Overall 

Irrigated 

 

Un-irrigated 

 

Total 

 

Irrigated 

 

Un-irrigated 

 

Total 

 

BP AP BP AP BP AP BP AP BP AP BP AP 

Kharif                         

Cereals                         

Maize Local 0 0 4.21 3.66 0.66 0.59 2.07 1.48 3.08 3.58 2.38 1.98 

Maize HYV 39.84 37.9 40 38.22 39.87 37.95 39.46 36.66 40.06 36.92 39.64 36.72 

Paddy HYV 1.75 1.8 0 0 1.48 1.51 0.73 0.68 0 0 0.51 0.52 

Pulses 0 0 0 0 0 0 0 0 0 0 0 0 

Arhar 0 0 0 0 0 0 0.12 0.11 0 0 0.08 0.09 

Oilseeds 0 0 0 0 0 0 0 0 0 0 0 0 

Soyabean 0.1 0.1 0 0 0.08 0.08 0.12 0.11 0 0 0.08 0.09 

Til 0 0 0 0 0 0 0 0 0 0 0 0 

Fodder 0 0 0 0 0 0 0 0 0 0 0 0 

Bajra 4.37 4.3 6.32 6.28 4.68 4.62 5.48 4.99 5.6 5.38 5.52 5.09 

Vegetables 

Okra 1.17 1.4 0 1.05 0.98 1.34 0.73 1.48 0.28 0.72 0.59 1.29 

French bean 0.19 0.5 0 0 0.16 0.42 0.12 0.68 0 0 0.08 0.52 

Tomato 0 0 0 0 0 0 0 0.11 0.28 0.36 0.08 0.17 

Bitter gourd 0.19 0.5 0 0 0.16 0.42 0.12 0.91 0 0.36 0.08 0.78 

Bottle gourd 0.49 0.8 0 0 0.41 0.67 0.24 1.14 0 0.36 0.17 0.95 

Cucumber 0.78 1.1 0 0.52 0.66 1.01 0.37 1.02 0 0.36 0.25 0.86 

Other 1.07 1.6 0 0 0.9 1.34 0.49 0.91 0.84 1.79 0.59 1.12 

Total  49.95 50 50.53 49.74 50.04 49.96 50.06 50.28 50.14 49.82 50.08 50.17 

Rabi                         

Cereals                         

Wheat Local 0 0 2.11 1.57 0.33 0.25 1.95 1.59 3.92 4.66 2.55 2.33 

Wheat HYV 42.18 38.8 40 37.7 41.84 38.62 39.83 35.98 39.5 36.2 39.73 36.03 

Pulses 0 0 0 0 0 0 0 0 0 0 0 0 
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Gram  0 0 0 0 0 0 0 0 0 0 0 0 

Oilseeds 0 0 0 0 0 0 0 0 0 0 0 0 

Mustard 2.82 2.9 3.16 3.14 2.87 2.94 2.68 3.06 3.08 3.94 2.8 3.28 

Fodder 0 0 0 0 0 0 0 0 0 0 0 0 

Oat 0 0 3.16 3.14 0.49 0.5 0 0.11 1.68 1.79 0.51 0.52 

Berseem 3.98 3.9 0.53 0.52 3.45 3.36 4.38 4.09 0.56 0.36 3.23 3.19 

Vegetables 0 0 0 0 0 0 0 0 0 0 0 0 

Cabbage 0.1 0.3 0 0 0.08 0.25 0.12 0.79 0 0.36 0.08 0.69 

Cauliflower 0.19 0.5 0 1.05 0.16 0.59 0.24 0.91 0.28 0.72 0.25 0.86 

Radish 0.19 0.8 0.53 1.05 0.25 0.84 0.24 1.02 0.56 0.72 0.34 0.95 

Spinach 0.19 0.8 0 0.52 0.16 0.76 0.24 0.91 0.28 0.36 0.25 0.78 

Pea 0.19 1.3 0 0.52 0.16 1.18 0.12 0.91 0 0.36 0.08 0.78 

Other 0.19 0.7 0 0 0.16 0.59 0.12 0.23 0 0 0.08 0.17 

Flower cultivation 0 0 0 0 0 0 0 0 0 0 0 0 

Marigold 0 0 0 1.05 0 0.17 0 0 0 0.36 0 0.09 

Others 0 0 0 0 0 0 0 0.11 0 0.36 0 0.17 

Total 50.05 50 49.47 50.26 49.96 50.04 49.94 49.72 49.86 50.18 49.92 49.83 

Total cropped area 

(ha) 1.029 1 0.19 0.191 1.219 1.191 0.821 0.881 0.357 0.279 1.178 1.16 

Note: BP= Before project period, AP= After project period. 
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Kharif season of the two periods. However, area under vegetables increased from 2 per cent in 

2006-07 and 5 per cent in 2013-14 to the total cropped area. In rabi season in 2006-07 wheat 

crop dominated the cropping pattern, which accounted for 41 per cent of total cropped area on 

overall situation followed by fodder crop (4%), oilseeds/ mustard (3%), vegetable (1%) and 

negligible area under flower cultivation. Whereas in 2013-14, the wheat crop was the major 

crop, but the proportion has reduced from 85 to 77 per cent (38 per cent of the total cropped 

area) to the total area under different crops in rabi season. The proportion of area under 

vegetable crops has drastically changed from 1 per cent to 4 per cent of the total cropped area,                                                                           

(Plate-7 to 9). The further indicated that with implementation of project the cropping intensity 

has been improved by 1 to 5 per cent in different groups except unirrigated area of mid stream 

farmers. The increase in cropping intensity may be attributed to the irrigation facilities created 

under project, skill up gradation of farmers and other extension programmes implemented for 

the diversification cash crops. However, the increase in cropping intensity is not as per the 

expectation in view of created irrigation facilities, which was due to the fact that the irrigated 

area was allocated to fruit crops rather than field crops by a few project beneficiaries.  

From the analysis of cropping pattern, it was observed that before the implementation of the 

project maize and wheat accounted for about 85 per cent of the total cropped area of the sample 

households which decreased by about 6 per cent with the implementation of the project. Due to 

the creation of irrigation facilities under the project, the area under vegetables was increased 

from 3 to 10 per cent of total cropped area, which has increased the cropping intensity by 1-5 

per cent.  

7.3 Impact on crop production  

The production is the result out of productivity and area allocated under different crops by the 

farmers on his farm. The production of different crops on per household basis has been worked 

out for before and after project implementation periods and shown in Table 7.4. It is evident 

from the table that production of maize (local ), maize HYV, paddy HYV, arhar, soyabean, 

bajra, okra/lady finger, french bean, tomato, bitter gourd, bottle gourd, cucumber and other 

vegetables was found to be 0.54, 12.74, 0.23, 0.01, 0.02, 5.41, 0.35 0.05, 0.07, 0.15, 0.20, 0.27 

and 0.40 quintals per household respectively, in overall situation in kharif season before 

implementation of the Swan River integrated watershed project. Whereas, corresponding figures 

for respective crops in kharif season after implementation of the project were  0.51, 15.10, 0.24, 

0.01, 0.03, 5.51, 0.91, 0.27, 0.09, 0.60, 0.091, 1.02 and 1.08 quintal per household in overall 

situation respectively. In rabi season table showed that the production of wheat (local), wheat 

HYV, mustard, oat, barseem, cabbage, cauliflower, radish, spinach, pea and other vegetables, 

was 0.57, 11.91, 0.42, 0.71, 2.36, 0.16, 0.19, 0.35, 0.27, 0.06, and 0.11 quintal per household 
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before implementation of the project respectively, in overall situation. However, production of 

all the crops has shown slight increase after project implementation period in rabi season. The 

production of wheat local, wheat HYV, mustard, oats, barseem, cabbage, cauliflower, radish, 

spinach, pea, other vegetables and marigold was noticed to be 0.60, 14.05, 0.54, 0.75, 2.72, 0.79, 

0.99, 14.55, 1.59, 0.51, 0.20, and 0.30 quintal per household.  

The change in production of different crops on sample households during 2013-14 over 2006-07 

has been presented in Table 7.5. All the crops have shown significant increase in production 

after implementation period of the project in all categories of farms except maize local in upper 

category’s farms whereas maize HYV and bajra in middle category’s farms. On overall farm 

situation per household only in maize (local) has shown 6 per cent decrease in production. The 

tremendous proportional increase was observed in vegetable crops in kharif and rabi season 

ranging between 29 per cent in tomato to 440 per cent in French bean in kharif season and 82 

per cent in other vegetables to 883 per cent in pea in rabi season on overall situation. In Kharif 

season category-wise highest per household increase was noticed in lower area (42%) followed 

by upper area (27%) and middle area (14%).  

On an average production of different crops on the sample households was found to be increased 

from 37.51 to 50.95q per household after the implementation of project, registering an increase 

of 35.83 per cent under overall farm situation. The increase in the production levels was mainly 

due to the improvement in the productivity levels by adopting latest technologies of production 

indicating positive impact of the project. 
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Table 7.4 Production of different crops on sample households  

              (q/ household) 

Particulars Upper Middle Lower Overall 

Kharif BP AP BP AP BP AP BP AP 

Cereals         

Maize Local 0.28 0.00 1.54 1.68 0.09 0.13 0.54 0.51 

Maize HYV 10.01 12.56 16.73 15.46 11.81 17.16 12.74 15.10 

Paddy HYV 0.00 0.00 0.00 0.00 0.68 0.72 0.23 0.24 

Pulses         

Arhar 0.01 0.01 0.01 0.01 0.00 0.00 0.01 0.01 

Oilseeds         

Soyabean 0.00 0.00 0.05 0.06 0.02 0.02 0.02 0.03 

Til 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 

Fodder         

Bajra 4.36 4.53 7.32 7.10 4.51 4.72 5.41 5.51 

Vegetables         

Okra 0.06 0.21 0.30 1.35 0.84 1.33 0.35 0.91 

French bean 0.00 0.11 0.03 0.34 0.13 0.37 0.05 0.27 

Tomato 0.05 0.07 0.08 0.33 0.00 0.00 0.07 0.09 

Bitter gourd 0.06 0.15 0.13 1.06 0.20 0.55 0.15 0.60 

Bottle gourd 0.00 0.34 0.17 1.48 0.55 1.08 0.20 0.91 

Cucumber 0.00 0.20 0.10 1.20 1.02 1.98 0.27 1.02 

Other 0.17 0.82 0.12 0.32 1.22 1.81 0.40 1.08 

Total  15 19 26.59 30.4 21.07 29.87 20.44 26.28 

Rabi         

Cereals         

Wheat Local 0.00 0.00 1.94 1.98 0.06 0.06 0.57 0.60 

Wheat HYV 10.78 13.24 12.27 12.38 12.57 16.46 11.91 14.05 

Pulses          

Gram  0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 

Oilseeds         

Mustard 0.19 0.26 0.58 0.82 0.49 0.54 0.42 0.54 

Fodder         

Oat 1.78 1.88 0.00 0.00 0.52 0.56 0.71 0.75 

Berseem 0.61 0.77 3.79 3.85 2.14 2.91 2.36 2.72 

Vegetables         

Cabbage 0.00 0.09 0.40 1.81 0.08 0.42 0.16 0.79 

Cauliflower 0.07 0.35 0.46 1.96 0.22 0.89 0.19 0.99 

Radish 0.22 0.54 0.44 2.57 0.55 1.94 0.35 1.55 

Spinach 0.08 0.50 0.73 2.89 0.28 1.70 0.27 1.59 

Pea 0.04 0.40 0.00 0.25 0.17 1.31 0.06 0.59 

Other 0.00 0.00 0.15 0.20 0.12 0.46 0.11 0.20 

Flower cultivation         

Marigold 0.00 0.80 0.00 0.10 0.00 0.17 0.00 0.30 

Total  13.77 18.83 20.77 28.82 17.2 27.42 17.11 24.67 
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Table 7.5 Change in production of different crops on sample households (2013-14 over  

     2006-07) 
     (Per household) 

Particulars Upper Middle Lower Overall 

Kharif     

Cereals     

Maize Local -100.00 9.09 44.44 -5.56 

Maize HYV 25.47 -7.59 45.30 18.52 

Paddy HYV - - 5.88 4.35 

Pulses     

Arhar 0.00 0.00 - 0.00 

Oilseeds     

Soyabean - 20.00 0.00 50.00 

Til - 0.00 - - 

Fodder     

Bajra 3.90 -3.01 4.66 1.85 

Vegetables    

Okra 250.00 350.00 58.33 160.00 

French bean - 1033.33 184.62 440.00 

Tomato 40.00 312.50 - 28.57 

Bitter gourd 150.00 715.38 175.00 300.00 

Bottle gourd - 770.59 96.36 355.00 

Cucumber - 1100.00 94.12 277.78 

Other 382.35 166.67 48.36 170.00 

Total  26.67 14.33 41.77 28.57 

Rabi     

Cereals     

Wheat Local - 2.06 0.00 5.26 

Wheat HYV 22.82 0.90 30.95 17.97 

Pulses     

Gram  - 0.00 - - 

Oilseeds     

Mustard 36.84 41.38 10.20 28.57 

Fodder     

Oat 5.62 - 7.69 5.63 

Berseem 26.23 1.58 35.98 15.25 

Vegetables    

Cabbage - 352.50 425.00 393.75 

Cauliflower 400.00 326.09 304.55 421.05 

Radish 145.45 484.09 252.73 342.86 

Spinach 525.00 295.89 507.14 488.89 

Pea 900.00 - 670.59 883.33 

Other  - 33.33 283.33 81.82 

Flower cultivation    

Marigold - - - - 

Total  36.75 38.76 59.42 44.18 
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7.4 Impact on productivity of different crops  

The output per unit of area of a crop is represented through yield rate which generally speaks of 

the economic importance of that crop. Yield and price are the twin factors that determine the 

level of income generated by a crop. Since, output price is determined exogenously, it is the 

yield level that can be manipulated/ controlled by the farmers by adopting latest technological 

practices. For this, the average yields of different crops in the Swan River Watershed Catchment 

area were worked out for pre and post-project period of watershed implementation and are 

presented in Table 7.6. It can be seen from the table that the average yield of maize (local), 

maize (HYV), paddy HYV, arhar, soyabean, til and bajra was about 23, 35, 40, 10, 25, 10 and 

92 q/ha respectively, in Kharif season after implementation of the project. The corresponding 

productivity of these crops before implementation of the project in were at 19, 27, 38, 10, 23, 

10, and 83 q/ha, respectively.  

The table further revealed that the increase in productivity of different crops after the 

implementation of the project was also observed in rabi season. On an average productivity of 

wheat local, wheat HYV, mustard, oat, berseem, cabbage, cauliflower, radish, spinach, pea and 

other vegetables was 19, 25, 13, 113, 62, 78, 97,116, 135, 61 and 55 q/ha after implementation 

of the project, whereas the corresponding productivity for same crops after implementation of 

the project was 23, 34, 14, 125, 73, 112, 110, 141, 159, 74, and 66 q/ha. The productivity of 

gram was same (10 q/ha) in both the periods. There was no flower production recorded on the 

sample households before implementation of the project. However, the productivity of flower 

(marigold) 100q/ha recorded on the sample households after implementation of the project. The 

change in productivity portrayed in Table 7.7. It can be seen from the table that there was 

significant increase in productivity of all the crops after the implementation of project. The 

increased ranged between 5.88 per cent in case of paddy HYV to 33.26 per cent in wheat HYV. 

The highest increase was recorded in vegetables which ranged between 3.14 per cent in bottle 

gourd to 43.26 per cent in cabbage. There was no increase in case of pulses while soybean and 

mustard registered an increase of 11 per cent and 12 per cent. The proportional increase in 

fodder was increased from 6.38 per cent in oat to 18.23 per cent in berseem after 

implementation of the project. It was observed that the productivity of different crops has 

increased after implementation of the project. This may be due to increase in area under 

irrigation and adoption of improved technologies provided to the farmers during the project 

period. There was no uniformity in the productivity level of pre and post project periods of the 

watershed, so the null hypothesis framed for the study is accepted.  

As a result of soil and water conservation measures and capacity building of the project 

beneficiaries and by adopting latest technologies of production, the productivity of most of the 
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crops was found to be increased as compared to the pre project period. In case of cereals it 

ranged between 5.88 in case HYV paddy to 33.26 per cent in case of HYV wheat. The 

productivity of pulsed was almost same in both the periods, however, among oilseeds it was 

increased by 11 and 12 per cent in case of soybean and mustard respectively. Among different 

fields crops the increase in the productivity was found to be highest in case vegetables especially 

in cabbage (43.26 per cent). This is due availability of irrigation facility during the project 

period.  

 Table 7.6 Productivity of different crops on sample households    

                                                                  (Q/ha) 
Particulars Upper Middle Lower Overall 

BP AP BP AP BP AP BP AP 

Kharif         

Cereals         

Maize Local 23.33 0.00 23.69 28.00 11.25 18.57 19.42 23.29 

Maize HYV 26.06 35.48 31.51 32.62 24.30 37.96 27.29 35.35 

Paddy HYV     37.78 40.00 37.78 40.00 

Pulses         

Arhar 10.00 10.00 10.00 10.00   10.00 10.00 

Oilseeds         

Soyabean   25.00 30.00 20.00 20.00 22.50 25.00 

Til   10.00 10.00   10.00 10.00 

Fodder         

Bajra 87.20 98.48 83.18 91.03 79.12 85.82 83.17 91.78 

Vegetables         

Okra 30.00 42.00 50.00 56.25 70.00 83.13 50.00 60.46 

French bean  36.67 30.00 48.57 65.00 74.00 47.50 53.08 

Tomato 50.00 70.00 80.00 110.00 0.00 0.00 65.00 90.00 

Bitter gourd 60.00 75.00 65.00 70.67 98.00 110.00 74.33 85.22 

Bottle gourd  68.00 85.00 98.67 110.00 135.00 97.50 100.56 

Cucumber  66.67 50.00 75.00 127.50 165.00 88.75 102.22 

Other 28.33 39.05 60.00 80.00 110.91 113.13 66.41 77.39 

Rabi         

Cereals         

Wheat Local   22.82 26.05 15.00 20.00 18.91 23.03 

Wheat HYV 26.04 36.08 24.99 28.99 24.65 35.78 25.23 33.62 

Pulses         

Gram    10.00 10.00   10.00 10.00 

Oilseeds         

Mustard 11.88 13.68 12.34 13.98 14.14 15.29 12.79 14.32 

Fodder         

Oat 148.33 156.67   86.67 93.33 117.50 125.00 

Berseem 76.25 85.56 59.22 62.10 50.95 72.75 62.14 73.47 

Vegetables         

Cabbage 60.00 90.00 100.38 106.58 75.00 140.63 78.46 112.40 

Cauliflower 65.75 86.32 115.38 115.27 110.00 127.44 97.04 109.68 

Radish 55.00 67.50 110.77 160.64 183.33 194.07 116.37 140.74 

Spinach 80.00 83.33 183.33 206.14 141.67 188.53 135.00 159.33 

Pea 40.00 66.67 0.00 61.36 82.50 93.81 61.25 73.95 

Other 0.00 0.00 50.00 66.67 60.00 65.45 55.00 66.06 

Flower cultivation         

Marigold  114.25  100.00  85.00 0.00 99.75 

Table 7.7 Change in productivity of different crops on sample households (2013-14 over 2006-07) 
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                 (Per ha) 

Particulars Upper Middle Lower Overall 

Kharif     

Cereals     

Maize Local -100.00 18.19 65.07 19.88 

Maize HYV 36.15 3.52 56.21 29.55 

Paddy HYV - - 5.88 5.88 

Pulses     

Arhar 0.00 0.00  0.00 

Oilseeds     

Soyabean - 20.00 0.00 11.11 

Til - 0.00 - 0.00 

Fodder     

Bajra 12.94 9.44 8.47 10.35 

Vegetables     

Okra 40.00 12.50 18.76 20.92 

French bean  61.90 13.85 11.75 

Tomato 40.00 37.50  38.46 

Bitter gourd 25.00 8.72 12.24 14.65 

Bottle gourd - 16.08 22.73 3.14 

Cucumber - 50.00 29.41 15.18 

Other 37.84 33.33 2.00 16.53 

Rabi      

Cereals     

Wheat Local  14.15 33.33 21.76 

Wheat HYV 38.56 16.01 45.15 33.26 

Pulses     

Gram  - 0.00 - 0.00 

Oilseeds     

Mustard 15.15 13.29 8.13 11.97 

Fodder     

Oat 5.62  7.68 6.38 

Berseem 12.21 4.86 42.79 18.23 

Vegetables     

Cabbage 50.00 6.18 87.51 43.26 

Cauliflower 31.29 -0.10 15.85 13.02 

Radish 22.73 45.02 5.86 20.94 

Spinach 4.16 12.44 33.08 18.02 

Pea 66.68  13.71 20.73 

Other - 33.34 9.08 20.11 

Flower cultivation     

Marigold - - - - 

7.5 Area under horticultural crops  

Main horticultural plants grown in the study area were mango, orange and lemon. However, 

guava, litchi, papaya and pomegranate plantation in the study area also getting momentum.  It 
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can be seen from the Table 7.8 that area exclusively under plantation was 0.007 ha/household in 

bearing plants and 0.001 ha/household in non-bearing plant, before implementation of project.  

Table 7.8 Area under fruit crops on the sample households 

(Ha/ households) 

Particulars    Upper  Middle  Lower  Overall  

A.  Orchard   BP AP BP AP BP AP BP AP 

Mango Bearing  0.002 0.002 0.003 0.003 0.010 0.010 0.005 0.005 

Non-bearing  0.000 0.010 0.002 0.004 0.000 0.012 0.001 0.009 

Orange Bearing  0.002 0.002 0.000 0.000 0.000 0.004 0.001 0.002 

Non-bearing  0.000 0.010 0.000 0.002 0.000 0.000 0.000 0.004 

Lemon Bearing  0.000 0.000 0.002 0.002 0.000 0.000 0.001 0.001 

Non-bearing  0.000 0.000 0.000 0.000 0.000 0.004 0.000 0.001 

Sub-Total-I Bearing  0.004 0.004 0.005 0.005 0.010 0.014 0.007 0.008 

Non-bearing  0.000 0.020 0.002 0.006 0.000 0.016 0.001 0.014 

B.  Mixed Plantations in crop fields, ghasnies etc. 

Mango Bearing  0.000 0.000 0.001 0.002 0.005 0.006 0.002 0.003 

Non-bearing  0.000 0.003 0.000 0.006 0.000 0.006 0.000 0.005 

Orange Bearing  0.002 0.002 0.002 0.003 0.001 0.001 0.002 0.002 

Non-bearing  0.000 0.007 0.000 0.004 0.000 0.009 0.000 0.007 

Lemon Bearing  0.014 0.014 0.000 0.002 0.001 0.000 0.005 0.005 

Non-bearing  0.000 0.009 0.000 0.004 0.000 0.005 0.000 0.006 

 Others Bearing  0.000 0.000 0.000 0.000 0.003 0.005 0.001 0.002 

Non-bearing  0.000 0.000 0.000 0.000 0.000 0.005 0.000 0.002 

Sub-Total -II Bearing  0.016 0.016 0.003 0.007 0.010 0.012 0.010 0.012 

Non-bearing  0.000 0.019 0.000 0.014 0.000 0.025 0.000 0.020 

Total  (I+II) 

Mango Bearing  0.002 0.002 0.004 0.005 0.015 0.016 0.007 0.008 

Non-bearing  0.000 0.013 0.002 0.010 0.000 0.018 0.001 0.014 

Orange Bearing  0.004 0.004 0.002 0.003 0.001 0.005 0.003 0.004 

Non-bearing  0.000 0.017 0.000 0.006 0.000 0.009 0.000 0.011 

Lemon Bearing  0.014 0.014 0.002 0.004 0.001 0.000 0.006 0.006 

Non-bearing  0.000 0.009 0.000 0.004 0.000 0.009 0.000 0.007 

 Others Bearing  0.000 0.000 0.000 0.000 0.003 0.005 0.001 0.002 

Non-bearing  0.000 0.000 0.000 0.000 0.000 0.005 0.000 0.002 

Total  

  Bearing  0.020 0.020 0.008 0.012 0.020 0.026 0.017 0.020 

  Non-bearing  0.000 0.039 0.002 0.020 0.000 0.041 0.001 0.034 

  Total 0.020 0.059 0.010 0.032 0.020 0.067 0.018 0.054 

 Overall Change (%)   195   220   235   200 

 

Whereas, the corresponding area for post-project  implementation period was 0.008 and 0.014 

ha per household in respective plantation stage. It indicated that more area was allocated by the 

farmers under fruit crops after implementation of the project. Maximum area was allocated by 

the farmers under mango (0.014 ha) followed by orange (0.006 ha) and lemon (0.002 ha) as a 

sole crop on overall farms situation after project implementation, showed 175 per cent increase 
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over the previous period on overall situation. The highest increase was recorded in upper area 

followed by lower and middle area of sub-watersheds in project. In case of mixed plantations on 

field bunds and ghasnies, maximum increase 0.27 ha per household was recorded under lower 

category’s farms followed by upper (0.019 ha) and middle (0.019 ha/ household). The maximum 

area (bearing+ non-bearing plants) was noticed under lemon (0.011 ha/ household) followed by 

orange (0.009 ha/household) and mango (0.008 ha/ household). On overall situation, maximum 

area was recorded under mango (0.022 ha) followed by orange (0.15 ha) lemon (0.013 ha) and 

other fruits (0.04 ha) like papaya, guava, pomegranate, litchi, kinnoo, etc. per household.  The 

significant increase in area was estimated at 195 per cent in upper area, 220 per cent in middle 

area, 235 per cent in lower area. The overall increase in the area under fruit crops was estimated 

200 per cent as compared to pre-project implementation period. From the above discussion it is 

clear that adoption of fruit crops in the existing land use system was quite good. 

7.6 Production of horticultural crops  

Production of fruit crops with field crops add additional income to the farmers’. As it is evident 

from the Table 7.9 that the production of fruit crop before implementation of the project 2.29 

q/household in upper area followed by lower area (2.09q/household) and middle area 

(0.44q/household). After implementation of the project the highest production was noted in 

lower area 2.99 q/household followed by upper area 2.44 q/household and middle area 0.85 

q/household. On overall situation production was increased from 1.6q/household to 

2.09q/household. However, highest proportional increase was noticed in middle area (93 per 

cent) followed by middle area (43 per cent) and lower area (about 7 per cent). On overall farms 

situation it was estimated about 36 per cent per household which clearly indicate in production 

of fruits after project implementation in the study area.   

Table 7.9 Production from fruit crops on the sample households 

(q/ household) 
Particulars  Upper  Middle  Lower  Overall  

A.  Orchard BP AP BP AP BP AP BP AP 

Mango 0.08 0.08 0.28 0.3 1.04 1.25 0.47 0.54 

Orange 0.37 0.38 - - - 0.08 0.12 0.15 

Lemon - - 0.04 0.04 - - 0.01 0.01 

B.  Mixed Plantations in crop fields, ghasnies, etc.      

Mango - - 0.04 0.15 0.84 1.46 0.29 0.54 

Orange 0.17 0.17 0.08 0.22 0.11 0.12 0.12 0.17 

Lemon 1.67 1.81 - 0.14 0.05 - 0.57 0.65 

 Others - - - - 0.05 0.08 0.02 0.03 

Total  2.29 2.44 0.44 0.85 2.09 2.99 1.6 2.09 

 Overall Change 

(%) 

 6.55  93.18  43.06  30.63 
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7.7 Productivity of horticultural crops 

Productivity of horticultural crops of the Swan River catchment area is presented in Table 7.10. 

It showed an increase from 93 q/ha to 109q/ha in mango and no change in yield (20q/ha) in 

lemon as sole crop/ orchard an on overall situation. However, there was decrease in yield of 

orange from 185 to 77 q/ha. This decrease was noticed due to non- bearing plants of new area 

under of orange plantations. Whereas, in mixed crop, all the fruit crops have shown increase in 

productivity. The increase was recorded from 147 to 201 q/ha in mango, 72 to 85 q/ha in orange 

and 115 to 122 q/ha in lemon. However, slight decrease from 17q/ha to 16q/ha was recorded in 

other fruit crops like, guava, papaya, pomegranate, litchi, kinnoo, etc. on an average farm 

situation. Almost similar trend was observed in different locations of the sub-watersheds of the 

project area.  

Table 7.10 Productivity of different fruit crops on the sample households  

                   (q/ha) 

Particulars  

  
Upper 

  

Middle 

  

Lower 

  

Overall 

  

BP AP BP AP BP AP BP AP 

A.  Orchard                 

Mango 40.00 40.00 93.33 100.00 104.00 125.00 93.33 108.67 

Orange 185.00 190.00 - - - 20.00 185.00 76.67 

Lemon - - 20.00 20.00 - - 20.00 20.00 

B.  Mixed Plantations in crop fields, ghasnies etc.  

Mango - - 40.00 75.00 168.00 243.33 146.67 201.25 

Orange 85.00 85.00 40.00 73.33 110.00 120.00 72.00 85.00 

Lemon 119.29 129.29 0.00 70.00 50.00 0.00 114.67 121.88 

 Others - - - - 16.67 16.00 16.67 16.00 

 

7.8 Production of livestock products  

Livestock is an integral part of farming, and no exception for Swan River watershed catchment 

area due to vast support lands. It provides regular employment to the farming families of the 

study area. Table 7.11 depicts the impact of watershed intervention activities on the production 

of livestock products. The livestock products have shown a significant increase due to 

implementation of the project over before implementation period. It can be seen from the table 

that in upper area highest increase was noted in ghee (63%) followed by FYM (60%) and milk 

(55%). In middle category of farms highest increase (75%) was noted in milk followed by ghee 

(64%) and FYM (63%). Whereas, in lower category of farms maximum increase was noted in 

FYM (58%) followed by ghee (40%) and milk (37%). On overall situation of the sub-

watersheds recorded 60 per cent increase in FYM followed by milk (55%) and ghee (54%). 

These increases were mainly due to increase in livestock population and improvement in breeds. 
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Table 7.11 Production of livestock products on sample households  

           (Per household/ annum) 

Products  Upper area Middle area 

BP AP Per cent change 

over BP 

BP AP Per cent change 

over BP 

Milk (Litre) 2206 3416 54.85 2479 4333 74.79 

Ghee (Kg) 27 44 62.96 25 41 64.00 

FYM (Q) 35 56 60.00 48 78 62.50 

 Lower area Overall 

Milk (Litre) 2367 3245 37.09 2364 3664 54.99 

Ghee (Kg) 25 35 40.00 26 40 53.85 

FYM (Q) 52 82 57.69 45 72 60.00 
 

7.9 Milk yield    

The milk yield is the result of two components i.e. type of breed and management practices 

followed by the sample households. It can be seen from the Table 7.12 that there was no 

significant change in milk yield per animal after implementation of the project. However slight 

change in the milk yield was observed in all categories of livestock and location of the sub-

watersheds. On an average milk yield was found to be increased from 4.24 to 4.25 liters/ 

animal/day in local cow, 7.82 to 7.85 liters/ animal/day in case of improved cow, 6.66 to 6.68 

liters/ animal/day in case of buffalo and 1.38 to 1.44 liters/ animal/day in case of goat.  

Table 7.12 Livestock productivity, fodder production & availability on sample households  
 

Products  Upper area Middle area Lower area Overall 

BP AP BP AP BP AP BP AP 

I  Productivity of livestock (Liters/animal/day) 

i) Cow (local ) 5.0 5.0 - - 3.47 3.50 4.24 4.25 

ii) Cow (improved  ) 8.11 8.13 8.46 8.50 6.88 6.91 7.82 7.85 

iii) Buffalo 6.46 6.47 7.11 7.13 6.41 6.45 6.66 6.68 

iv) Goat 0.82 0.83 1.90 2.00 1.42 1.50 1.38 1.44 

II Availability of crop fodder (q/household)  

i) Bajra 4.36 4.53 7.32 7.1 4.51 4.72 5.41 5.51 

ii) Oat 1.78 1.88 0 0 0.52 0.56 0.71 0.75 

iii) Berseem 0.61 0.77 3.79 3.85 2.14 2.91 2.36 2.72 

Total 6.75 7.18 11.11 10.95 7.17 8.19 8.48 8.98 

Per cent change   6.37  -1.44  14.23  5.9 

No. of milking animals 0.88 1.36 0.92 1.58 1 1.36 0.93 1.43 

% change  54.55  71.74  36  53.76 

Crop fodder /animal/ /yr s 7.67 5.28 12.08 6.93 7.17 6.02 9.12 6.28 

%change  -31.16  -42.63  -16.04  -31.14 
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The results clearly indicates that inspite of increase in the productivity of cultivated fodder crops 

like Bajra, berseem and oats, has not been transformed into the improvement in the milk yield. It 

was mainly due to the fact that the during the post-project implementation period the availability 

of green fodder from cultivated has decreased from 9.12 q to 6.28 q/milking animal/annum on 

the overall farm situation. Almost similar trend was found at different location of the sub-

watersheds. Thus, from the above discussion, it can be concluded that increased availability of 

fodder in the project area has not contributed towards the increase in the milk. The marginal 

increase in the milk yield may be attributed to the other factors like technical and managerial 

guidance in form of trainings and critical inputs by the project functionaries to the farmers.  
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CHAPTER-VIII 

IMPACT OF WATERSHED PROJECT ON FARM INCOME, 

EMPLOYMENT AND CONSUMPTION 
 

Impact of Swan River watershed project on farm income, employment and consumption pattern 

of the farmers have been presented in this chapter in the following sections.  

8.1 Income 

Income represents the standard of living of the society. In this section, an attempt has been made 

to study the different components and activities contributing towards the family income. A 

comparison has been made among income generated from agricultural and horticultural crops, 

livestock and other enterprises for before and after project implementation periods.   

8.1.1 Income from agricultural crops  

Income from different field crops has been shown in Table 8.1. Farm income is the result of 

production and prices of different crops. The prices of the farm produce have been assumed 

constant for both the period (pre and post). Hence, difference in the income of two periods is the 

result of change in productivity of the crops and diversification, as total cropped area was almost 

same in both the periods.  

It can be seen from the table that in kharif season the income of cereal and other crops has been 

increased to 17 per cent (Rs. 20541 to Rs. 23980 per household) on overall situation after 

implementation of the project activities. The increase was estimated at 21 per cent in upper area 

and 42 per cent in lower area, where as slight decrease was observed in middle area (-6%). 

However, many fold increase was noted in vegetable crops in kharif season. On overall situation 

income was increased three times (Rs. 3135 to Rs. 9450/ household). The highest increase was 

estimated in upper area (about 8 times) followed by middle area (more than 5 times) and lower 

area (about 2 times). Almost similar trend was observed in cereals and vegetables in rabi season. 

In cereals, increase in income was also estimated at about 19 per cent (Rs. 23594 to 27960/ 

household) on an average situation. The highest increase was estimated on lower area (28%) 

followed by upper (23%) and middle (6%). In case of vegetables in rabi season increase was 

estimated at about 6 times (Rs. 1095 to Rs. 6144/household) after implementation of the project 

on overall situation and more than 5 times increase in all the three farm situations.  

The flower cultivation was a new avocation adopted by the sample households in post-project 

period. On an average addition in income was estimated about Rs. 1500/household. Total 

increase in income from field crops was estimated at about 49 per cent (Rs.  36193 to Rs. 

53844/household) in upper area, 13 per cent (Rs. 59146 to Rs 75233/ household) in middle area,  
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Table 8.1 Impact of watershed intervention on income of different crops  
               (Rs./ household ) 

Particulars Upper Middle Lower Overall 

BP AP BP AP BP AP BP AP 

Kharif         

Cereals         

Maize Local 308 0 1694 1848 99 143 594 561 

By Product  98 0 539 588 32 46 189 179 

Maize HYV 11011 13816 18403 17006 12991 18876 14014 16610 

By Product  3504 4396 5856 5411 4134 6006 4459 5285 

Paddy HYV 0 0 0 0 884 936 299 312 

By Product  0 0 0 0 95 101 32 34 

Pulses         

Arhar 80 80 80 80 0 0 80 80 

By Product  1 1 1 1 0 0 1 1 

Oilseeds         

Soyabean 0 0 150 180 60 60 60 90 

By Product  0 0 5 6 2 2 2 3 

Til 0 0 1 1 0 0 0 0 

Fodder         

Bajra 654 680 1098 1065 677 708 812 827 

Total  15655 18972 27826 26186 18973 26877 20541 23980 

Vegetable        

Okra 90 315 450 2025 1260 1995 525 1365 

French bean 0 140 160 660 0 0 140 180 

Tomato 100 300 260 2120 400 1100 300 1200 

Bitter gourd 90 510 255 2220 825 1620 300 1365 

Bottle gourd 0 200 100 1200 1020 1980 270 1020 

Cucumber 0 820 120 320 1220 1810 400 1080 

Other 510 2460 360 960 3660 5430 1200 3240 

Total  790 4745 1705 9505 8385 13935 3135 9450 

Rabi         

Cereals         

Wheat Local 0 0 2522 2574 78 78 741 780 

By Product  0 0 679 693 21 21 200 210 

Wheat HYV 14014 17212 15951 16094 16341 21398 15483 18265 

By Product  3773 4634 4295 4333 4400 5761 4169 4918 

Pulses         

Gram  0 0 60 60 0 0 0 0 

By Product  0 0 1 1 0 0 0 0 

Oilseeds         

Mustard 1140 1560 3480 4920 2940 3240 2520 3240 

By Product  10 13 29 41 25 27 21 27 

Fodder         

Oat 267 282 0 0 78 84 107 113 

Berseem 92 116 569 578 321 437 354 408 

Total  19295 23817 27585 29294 24203 31046 23594 27960 

Vegetables         

Cabbage 0 90 400 1810 80 420 160 790 

Cauliflower 70 350 460 1960 220 890 190 990 

Radish 220 540 440 2570 550 1940 350 1550 

Spinach 80 500 730 2890 280 1700 270 1590 

Pea 80 800 0 500 340 2620 120 1180 

By Product  3 30 0 19 13 98 5 44 

Other 0 0 0 0 0 0 0 0 

Total  453 2310 2030 9749 1483 7668 1095 6144 

Flower cultivation        

Marigold 0 4000 0 500 0 850 0 1500 

Grand total  36193 53844 59146 75233 53043 80376 48364 69034 
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52 per cent (Rs. 53043 to Rs. 80376/ household) in lower area and 43 per cent (Rs. 48364 to Rs. 

69034/ household) on an overall situation.  

The change in income from field crops has been presented in Table 8.2. The tremendous 

increase in income was reported in vegetables i.e. about 269 per cent followed by other crops 

(pulses + oilseed + fodder+ flower) about 21 per cent and cereals 17 per cent indicating positive 

change in different enterprises/crops after implementation of the project. 

Table 8.2 Change in income of different crops on sample households  

                                         (Rs. / household)  

Particulars Upper Middle Lower Overall 

BP AP BP AP BP AP BP AP 

Income         

Cereals 32708 40058 49938 48547 39074 53365 40179 47153 

Other crops  2243 2731 5473 6932 4102 4558 3956 4788 

Vegetable  1243 7055 3735 19254 9868 21603 4230 15594 

Flower  0 4000 0 500 0 850 0 1500 

Total  36193 53844 59146 75233 53043 80376 48364 69034 

% change          

Cereals  22.47  -2.79  36.58  17.36 

Other crops   21.76  26.66  11.10  21.03 

Vegetable   467.58  415.50  118.93  268.70 

Total   48.77  27.20  51.53  42.74 
 

8.1.2 Income from horticulture crops 

It can be seen from the Table 8.3 that on an average income from horticultural crops was 

increased from Rs. 2305 to Rs. 3125/household after implementation of the project over pre-

project period. The income has increase in upper area changed from Rs. 5065 to Rs. 5430/ 

household, in middle area from Rs. 540 to Rs. 1230/household and lower area from Rs. 2220 to 

Rs.3090/household.  

Table 8.3  Income from fruit crops on the sample households 

                  (Rs./ household) 

Particulars  Upper Middle Lower Overall 

A.  Orchard  BP AP BP AP BP AP BP AP 

Mango 80 80 280 300 1040 1250 460 530 

Orange 555 570 - - - 120 270 210 

Lemon - - 100 100 - - 50 50 

B.  Mixed Plantations in crop fields, ghasnies etc. 

Mango - - 40 150 840 1460 210 480 

Orange 255 255 120 330 165 180 210 255 

Lemon 4175 4525 - 350 125 - 1075 1500 

 Others - - - - 50 80 30 100 

Total  5065 5430 540 1230 2220 3090 2305 3125 

Overall Change (%)  7.21  127.78  39.19  35.57 
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There was not significant contribution of horticultural crops in absolute term because maximum 

number of plants were still at non-bearing stage. The highest proportional increase was noticed 

in middle category’s farms (about 128%) followed by lower (39 %) and upper area (7.21 %). 

8.1.3 Income from livestock product  

Table 8.4 shows the change in livestock products in value term. It can be seen from the table 

that maximum total income earned by middle category farms in both the period was to the tune 

of  Rs. 86510 per household in 2006-07 and 155790/household in 2013-14 followed by lower 

area (Rs. 86510/household in 2006-07 to Rs. 119965/ household in 2013-14) and upper area i.e.  

Rs. 80594/ household in 2006-07 increased to Rs. 125930/ household in 2013-14. On an average 

situation the income was increased from Rs. 86286 to 133875/ household, showing an increase 

of 55 per cent over the project period.  

On average situation the proportional increase was noticed at 62, 60, 55 and 54 per cent in value 

of animal sale, FYM, milk and ghee respectively. Maximum share to the total income of 

livestock and livestock products was noted in milk followed by ghee, FYM and sale of animals 

in both the period. Positive change from livestock income was noticed in upper, middle and 

lower area after the implementation of the project compared to before the implementation of the 

project.  

Table 8.4 Income of livestock products and sale of animals on sample households                                                                                        

     (Rs. / household/annum)  
Products  Upper area Middle area Lower area Overall 

BP AP Per 

cent 

change 

over BP  

BP AP Per 

cent 

change 

over BP  

BP AP Per 

cent 

change 

over BP  

BP AP Per cent 

change 

over BP  

Milk  66180 102480 54.85 74370 129990 74.79 71010 97350 37.09 70920 109920 54.99 

Ghee  10800 17600 62.96 10000 16400 64.00 10000 14000 40.00 10400 16000 53.85 

FYM  3500 5600 60.00 4800 7800 62.50 5200 8200 57.69 4500 7200 60.00 

Value of 

animal 
sale  

114 250 119.30 985 1600 62.44 300 415 38.33 466 755 62.02 

Total  80594 125930 56.25 90155 155790 72.80 86510 119965 38.67 86286 133875 55.15 

Note:       Value of the livestock products before project implementation period of the project worked out at current prices (2013-

14) to avoid general price increase over 2006-07/ five years.  
 

8.1.4 Gross farm income  

Gross farm income represents the standard of living of the family and their standing in the 

society. In this section, an attempt has been made to study the different components and 

activities contributing to the family income and impact of project activities on farm income.  

A comparison has been made among income generated from agricultural and horticultural crops 

and livestock. Farm income from different sources viz., agriculture and horticultural crops and 

livestock enterprises for pre and post-watershed project periods has been shown in Table 8.5. 

Besides this, their respective proportions to the gross returns have also been worked out. It was 
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found that cropping systems were diversified towards commercial crops like vegetable and 

flowers after watershed project and income from agricultural crops was increased from Rs. 

48,365/- to Rs. 69,034/-, even though their proportion was decreased from 35.32 to 33.50 per 

cent on overall farms. It indicates that income from other components like, livestock has taken 

quantum jump during the project implementation period.  

The income from livestock has increased from Rs. 1,36,955/- to Rs. 2,06,034/- household on 

overall situation, constituting 63 per cent of the total farm income before project period to 65 per 

cent of the total farm income after project period. Similar trend was observed in category-wise 

sample household except lower areas, where the share of agricultural crops has increased and 

livestock has decreased in total farm income. In absolute terms income from horticultural crop 

has increased in all categories of households. Overall increase was Rs. 2305 to Rs. 

3125/household but share has declined from 1.68 to 1.52 per cent. Similar trend was observed in 

all categories of households except middle category’s farms where, the proportional share has 

increased from 0.36 to 0.53 per cent.  

Table 8.5 Gross farm income of different enterprises on sample households  

                 (Rs./household) 
Particulars   Upper Middle Lower Overall 

BP AP BP AP BP AP BP AP 

Agriculture 36193 

(29.70) 

53844 

(29.07) 

59146 

(39.47) 

75233 

(32.39) 

53043 

(37.41) 

80376 

(39.51) 

48364 

(35.32) 

69034 

(33.50) 

Horticulture 5065 

(4.16) 

5430 

(2.93) 

540 

(0.36) 

1230 

(0.53) 

2220 

(1.57) 

3090 

(1.52) 

2305 

(1.68) 

3125 

(1.52) 

Livestock 80594 

(66.14) 

125930 

(68.00) 

90155 

(60.17) 

155790 

(67.08) 

86510 

(61.02) 

119965 

(58.97) 

86286 

(63.00) 

133875 

(64.98) 

Total  121852 

(100.00) 

185204 

(100.00) 

149841 

(100.00) 

232253 

(100.00) 

141773 

(100.00) 

203431 

(100.00) 

136955 

(100.00) 

206034 

(100.00) 

Per cent change  51.99 55.00 43.49 50.44 

The income from horticultural crops has not increased as per the increase in the area under 

horticulture crops. As the horticultural plants take longer period (many years) to come the 

bearing, the maximum number of plants planted during the project period has not come up to 

bearing stage till now. The income of upper area was increased from Rs. 1,21,852/- to 1,85,204/- 

household, in case of middle area it increased from Rs. 1,49,841/- to 2,32,253/-household and in 

lower area increase was from Rs. 141773 to 203431/ household. On overall situation it increased 

from Rs. 136955 to Rs. 206034/household. The highest proportional in increase total farm 

income was estimated on middle area (55%) followed by upper area (52%) and lower area 

(43.5%). The overall farm income increase was recorded to the extent of 50 per cent. So, the 

null hypotheses is accepted. This indicates that there was a significant impact of watershed 

interventions on farm income of the study area.  Among the different farm components the 

contribution of livestock 63-64% to the total farm income was found to be highest followed by 

agricultural crops (34-35%) and fruit crops (about 2%) in both the periods.  
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8.2 Adoption and income generation from new activities  

The allied enterprises are supplementary source of farmers’ income. The rich fertile, deep and 

well drained soils favour the cultivation/ rearing of allied enterprises relating to traditional 

agriculture. The main ancillary agricultural/ horticultural enterprises suited for the project area 

are flowers, medicinal plants, spices and condiments. The detail about the adoption status of 

these enterprises along with other commercial crops has been given in Table 8.6. The activities 

adopted by the sample farmers as a profession after awareness, improvement in management 

skill and some input support through the officials of the project indicated that vegetable, spices/ 

condiments, flowers and fruit production, dairy and poultry farming started to made a profession 

of the livelihood by some of the sample households.   

As indicated in Table 8.6 that 8 (16%) sample households started vegetable production as 

profession of livelihood after implementation of the project out of 50 households in upper area. 

The vegetable growers  increased from 9 (18%) to 17 (34%) after implementation of the project. 

Although per household income from vegetable production was less as at present they have 

allocated less area under vegetable, but their benefit cost ratio was significantly high (1.96). In 

study area there was no single flower growers before project implementation, but after 

implementation of the project 9 (18%) farmers started flower cultivation to supplement their 

farm income. They are earning good amount from indigenous flower cultivation. The net return 

per household was Rs. 24281 and benefits cost ratio was estimated 4.61 in upper area of the 

sample households. Fruit plantation has increased 26 to 76 per cent on the sample households of 

upper area but only 2 sample households (4%) started to make it as a source of livelihood, but, 

till now no contribution on income was observed on the sample households due to long gestation 

period of fruit plants. The livestock was reared by almost all the farmers before and after 

implementation of the project in upper area of the sub-watersheds. But dairy adopted as a 

profession of livelihood only by single household (2%) after implementation of the project. The 

net return was too high as they are earning Rs. 35,800 / household in first year and benefit cost 

ratio was 1.40 in first year. Its projection for long period may be many times. Poultry farming 

has been recognized in the context of production of protein rich food in the form of egg and 

meat and also a source of subsidiary income to small farmers in the state. Even that no 

household was found rearing poultry farming in the upper area of the sub-watersheds in both the 

period, although it is an effective tool for creating income generation and gainful employment to 

the poor, so there is a need to create awareness among the people. 

Among the spices and condiments main dominant crop grown by the sample households was 

turmeric. Earlier 5 households (10%) were growing spices after implementation of the project, 

increased to 17 households (34%) in upper area. These activities adopted as profession after 
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implementation of the project by only 3 households (6%). The net return/ household was Rs. 

28915 with 3.61 benefit cost ratio after two years being biennial crop. Out of 50 sample 

households, 23 (46%) adopted allied activities as part of their income in upper area. 

In middle area vegetable production was increased from 18 to 70 per cent and adopted as source 

of income by 26 per cent sample households. The flower cultivation was started after 

implementation of the project only by 2 per cent farmers. The orchardists have increased from 

18 to 34 per cent and only 4 per cent adopted as a main source of income for the future. 

Livestock was reared by almost all the sample households and made it as a main source of 

income only by single farmers. The poultry was started as a main source of income only by  

single farmer after implementation of the project. The spices/ turmeric started as a source of 

income by 2 farmers (4 %). The benefit cost ratio was 2.05 in vegetable, 3.61 in flower, 1.18 in 

dairy (only after one year), 3.66 in poultry, 3.34 in spices. Overall 40 per cent farmers started as 

allied activities as a source of income in middle area of the sub-watersheds of the project.  

In lower area 10 households (20%) started vegetable production as source of income. The 

increase in vegetable production after implementation of the project was 30 to 64 per cent. In 

flower increase and made it as a profession by 3 households (6%). In fruit cultivation increase 

was 6 to 10 per cent and adopted as a profession in future by 8 per cent farmers. In 

livestock/dairy increase was 56 to 64 per cent and all the new adopter made it as a profession of 

life (8%). The poultry was added as source of income after implementation of the project by 4 

per cent of the households. Increase in spices and condiments were 8 to 22 per cent, adopted as 

profession after implementation of the project was 10 per cent households. Income earned by the 

entrepreneur from these activities was sufficiently high as in case of upper and middle area.  

On overall 46 per cent households adopted new activities as a source of income, out of which  

21 per cent (31 households) adopted vegetable production as a main source of income after 

shifting from cereal crops, 9 per cent (13 households) adopted indigenous flower cultivation as 

supplementary source of income, however, a few farmers were also growing exotic flower/cut 

flowers (Plate-11), 4 per cent (6 households) invested on both fruit plantation and dairy 

enterprise as a main source of income (Plate-12), 2 per cent (3 households) invested on poultry 

to made it as a source of income and 8 per cent (10 households) started cultivating 

spices/condiments and medicinal plants ( Plate-13&14 ), etc. The benefit cost ratio was 2, 4.30, 

1.30, 2.97, and 3.61 on vegetable, flower, dairy, poultry and spices respectively on overall farm 

situation. The corresponding net return activity-wise was Rs. 4569, Rs. 20021, Rs. 23603, Rs.  

17012 and Rs. 22823 per household, respectively. Besides this, these activities have provided 

additional employment to the households. 
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Table 8.6. Status of adoption and net returns from new activities on sample households   

               (Rs./ Household) 

Technology No. of 

entrepreneur   

adopted as 

profession   

Total investment Operational cost  Costs & Return 

 (Rs) 

Project  Personal  Total  Depreciation 

cost  

Interest 

on fixed 

cost  

Total 

fixed 

cost 

Annual 

working 

expenditure  

Interest 

on 

working 

capital  

Total 

variable 

cost  

Total 

cost 

(TFC+ 

TVC ) 

Total 

annual 

return  

Net 

return  

BC 

ratio  

               

Upper                

Vegetable 

production  

8 2000 1000 3000 0 120 3120 1200 24 1224 4344 7500 3156 1.73 

Flower  9 1200 2867 4067 0 163 4229 2600 52 2652 6719 31000 24281 4.61 

Fruit production  2 1240 1800 3040 304 243 3587 3600 288 3888 7475 - - - 

Dairy  1 0 50000 50000 5000 4000 59000 30000 1200 31200 90200 126000 35800 1.40 

Poultry                

Others spice/ 

turmeric  

3 2000 667 2667 0 427 3093 7400 592 7992 11085 40000 28915 3.61 

Sub-total  23 1534 3887 5247 244 349 5840 4017 183 4201 9977 - - - 

Middle               

Vegetable 

production  

13 1500 846 2346 0 94 2440 1200 24 1224 3664 7500 3836 2.05 

Flower  1  3000 3000  120 3120 3500 70 3570 6690 24180 17490 3.61 

Fruit production  2 5000 3500 8500 0 680 9180 1000 40 1040 10220    

Dairy  1  70000 70000 7000 5600 82600 45178 1807 46985 129585 153300 23715 1.18 

Poultry  1 2000 1500 3500 350 280 4130 2500 200 2700 6830 25000 18170 3.66 

Others spice/ 

turmeric  

2 2000 500 2500  400 2900 3000 240 3240 6140 26667 20527 3.34 

Sub-total  20 1775 4675 6450 368 469 7287 3739 147 3886 11173    

Lower               

Vegetable 

production  

10 1240 1500 2740 0 110 2850 3340 67 3407 6256 12450 6194 1.99 
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Flower  3 900 2150 3050 0 122 3172 1750 35 1785 4957 23250 18293 4.69 

Fruit production  2 18750 18125 0 1450 19575 1250 25 1275 20850     

Dairy  4  18750 18750 1875 1500 22125 13500 1080 14580 36705 48000 11295 1.31 

Poultry  2 3500 550 4050 405 324 4779 7100 568 7668 12447 28300 15853 2.27 

Others spice/ 

turmeric  

5 2000 700 2700 0 432 3132 3600 288 3888 6588 25615 19027 3.89 

Sub-total  26 1015 1607 1203 143 849 1435 1128 127 2007 2575    

Overall                

Vegetable 

production  

31 1580.00 1115.33 2695.33 0 108.00 2803.33 1913.33 38.33 1951.67 4755.00 9150.00 4395 1.92 

Flower  13 700.00 2672.33 3372.33 0.00 135.00 3507.00 2616.67 52.33 2669.00 6122.00 26143.33 20021.33 4.30 

Fruit production  6 8330.00 7808.33 3846.67 584.67 6832.67 4672.33 1541.67 534.33 8592.67 5898.33    

Dairy  6 0.00 46250.00 46250.00 4625.00 3700.00 54575.00 29559.33 1362.33 30921.67 85496.67 109100.00 23603.33 1.30 

Poultry  3 2750.00 1025.00 3775.00 377.50 302.00 4454.50 4800.00 384.00 5184.00 9638.50 26650.00 17011.50 2.97 

Others spice/    

turmeric  

10 2000.00 622.33 2622.33 0 419.67 3041.67 4666.67 373.33 5040.00 7937.67 30760.67 22823.00 3.61 

Total  69 1975.51 5840.06 6746.72 469.43 1063.79 7706.64 4942.07 262.81 5771.55 12806.57    

 

Note: i) Interest on working capital has been computed @ 8 per cent annum, for half of the crop period.  

         ii) Interest on fixed capital has been computed @ 8 per cent per annum for whole duration of the crop or per annum. 

        iii) Depreciation on fixed capital has been computed @ 10 per cent per annum.  
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8.3 Employment generation  

Employment generation in agriculture is one of the major concerned for the rural population in 

order to solve the problem of youth migration from rural area to urban area. Some agricultural 

crops, viz, paddy, sugarcane, vegetables and cotton require more human labour compared to 

most of cereals, pulses and oilseed crops. Human labour in agriculture used for preparation of 

land, sowing, transplantation, weeding, harvesting, threshing and transportation. Human labour 

is also needed for the performance of post-harvest management operations. A labour 

requirement in traditional crops is low. Therefore, it was hypothesized that there will be no 

change in employment generation until there is major shift in cropping pattern and technology 

with creation of water potential for irrigation after implementation of the project, there will be 

intensification and diversification of agricultural opportunities of on-farm employment will be 

increased. However, present study same per hectare labour use for different crops was estimated 

for project beneficiaries, before and after implementation of the project because it was assumed 

they were using same technology for particular crops in both the period.  

8.3.1 Labour utilization on field crops and other enterprises 

Crop-wise labour utilization of the project beneficiaries of different crops has been analyzed and  

presented in Table 8.7  The table revealed that in case of cereals crops the labour used varied 

between 68 mandays/ha in local maize to 102 mandays/ ha in paddy on an average farms. 

During the survey it was noted that the major portion of total labour used in harvesting and the 

threshing/ de-husking operations. On the other hand labour used in pulses and oilseed was lower 

as compared to cereals. The labour used in arhar, soybean, til, gram and mustard was 58, 69, 55, 

75 and 59 mandays/ ha respectively on overall farm situation. It was interesting to note that 

labour used pattern in case of fodder crops was higher as compared to cereals because frequent 

cutting of fodder crops was done regularly in daily routine through the crop season, keeping in 

view the green fodder requirement of livestock. On an average per hectare labour used in fodder 

crop was, 91 mandays in case of bajra, 101 mandays in case of oat and 93 mandays in berseem. 

Whereas in case of vegetables labour used was found to be more than double as compared to 

cereals, pulses and oilseeds. It was mainly due to the intensive management practices in case of 

vegetables, the operations like transplanting, intercultural operations, picking, plant protection, 

etc. were more labour intensive and have greater bearing on production level. The irrigation and 

plant protection measures also accounted for higher labour were rarely preferred in other crops. 

The per hectare labour use pattern in different vegetable crops on an average sample farms, in 

kharif season varied between 167 mandays/ha in cucumber to 236 mandays/ha in tomato and in 
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rabi season it varied between 124 mandays/ha in radish to 193 mandays/ha in cauliflower. 

Almost similar trend was observed on sample households of different location of the sub-

watersheds. The table further revealed that labour requirement of indigenous flower (marigold) 

was almost same as in vegetable crops. The per hectare labour used for flower/ marigold and 

horticultural crops was 192 mandays/ha each on an average farms as presented in Table 8.7. The 

per annum labour used on an average  farms for local cow was 43 mandays, 123 mandays for 

cross bred cow, 115 mandays for buffalo, 31 mandays  for goat and 57 mandays for other 

livestock.    

The results presented in Table 8.8 revealed that by and large, human labour employment has 

increased after implementation of the project in all the locations of the sub-watersheds due to the 

result of diversification of crops from cereal to vegetable crops, non-significant impact of crop 

intensification. It can be seen from the table that labour utilization pattern has decreased in 

cereal crops due to reduction in the area under cereal crops, whereas labour use has been 

increased in vegetable being a commercial crop. The labour use on project beneficiaries after 

implementation of project has increased about 79 to 80. mandays/ household in upper category 

of households, 122 to 131 mandays/ household in middle category’s farms, 111 to 114 mandays/ 

household in lower category’s households and 103 to 108 mandays/ household in on an overall 

farms situation, registering 4 per cent overall increase in field crops. The allocation of family 

labour to cereals and fodder has showed a decline, while the allocation towards other crops 

especially vegetables indicated tremendous increase i.e. to the tune of 700 per cent in case of 

pea followed French bean and spinach (400% each), cauliflower and bottle gourd (350% each), 

radish, cabbage, etc. (Table 8.9) Minimum increase was noticed in other crops, which include 

coriander, onion, etc.  The annual per farm labour employment in horticulture increased from 

around 3 to 10 mandays/ household, 151 to 249 mandays/ household in livestock, registering an 

increase of 213 and 65 per cent per annum, respectively on overall farm situation. The category-

wise trend of the respective enterprises has also given same trend (Table 8.8 & 8.9). Therefore, 

the hypothesis framed for the study is accepted because project interventions have generated 

more employment in post-period on sample households as compare to the pre–watershed period 

of the project also have good impact of project on employment.  
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Table 8.7 Labour utilization pattern on sample households (2012-13)      (Mandays/ ha) 

Particulars Upper Middle Lower Overall  

Kharif     

Cereals     

Maize Local 62 69 74 68 

Maize HYV 76 88 86 83 

Paddy HYV - - 102 102 

Pulses     

Arhar 55 60 - 58 

Oilseeds     

Soyabean - 71 67 69 

Til - 55 - 55 

Fodder     

Bajra 93 88 91 91 

Vegetables     

Okra 175 179 188 181 

French bean 146 171 180 166 

Tomato 225 246 - 236 

Bitter gourd 176 178 183 179 

Bottle gourd 171 175 180 175 

Cucumber 160 164 176 167 

Other 168 172 180 173 

Rabi      

Cereals     

Wheat Local - 74 70 72 

Wheat HYV 92 86 90 89 

Pulses     

Gram  - 75 - 75 

Oilseeds     

Mustard 63 60 53 59 

Fodder     

Oats 106 - 96 101 

Berseem 97 90 93 93 

Vegetables     

Cabbage 165 167 172 168 

Cauliflower 190 197 192 193 

Radish 115 126 130 124 

Spinach 145 171 180 165 

Peas 177 182 189 183 

Other - 179 172 176 

Flower cultivation     

Marigold 204 189 182 192 

B) Horticulture (MD/ha) 200 196 180 192 

C) Livestock/MD/Animal     

Local cow 46 42 40 43 

CBC 137 114 120 123 

Buffalo 120 110 117 115 

Other (Young stock, bullock) 54 57 60 57 

Goat  30 32 31 31 
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Table 8.8 Labour used on field crops and other enterprises on sample households  

         (Mandays/ household) 

Particulars Upper Middle Lower Overall 

BP AP BP AP BP AP BP AP 

A) Agriculture crops         

Kharif         

Cereals         

Maize Local 0.74 0.00 4.49 4.14 0.59 0.52 1.90 1.50 

Maize HYV 29.18 26.90 46.73 41.71 41.80 38.87 38.76 35.44 

Paddy HYV - - - - 1.84 1.84 0.61 0.61 

Pulses         

Arhar 0.06 0.06 0.06 0.06 - - 0.06 0.06 

Oilseeds         

Soyabean - - 0.14 0.14 0.07 0.07 0.07 0.07 

Til - - 0.06 0.06 - - 0.00 0.00 

Fodder         

Bajra 4.65 4.28 7.74 6.86 5.19 5.01 5.92 5.46 

Vegetables         

Okra 0.35 0.88 1.07 4.30 2.26 3.01 1.27 2.72 

French bean 0.00 0.44 0.17 1.20 0.36 0.90 0.17 0.83 

Tomato 0.23 0.23 0.25 0.74 - - 0.24 0.24 

Bitter gourd 0.18 0.35 0.36 2.67 0.37 0.92 0.36 1.25 

Bottle gourd 0.00 0.86 0.35 2.63 0.90 1.44 0.35 1.58 

Cucumber 0.00 0.48 0.33 2.62 1.41 2.11 0.50 1.67 

Other 1.01 3.53 0.34 0.69 1.98 2.88 1.04 2.42 

Rabi          

Cereals         

Wheat Local - - 6.29 5.62 0.28 0.21 2.16 1.87 

Wheat HYV 38.09 33.76 42.23 36.72 45.90 41.40 42.01 37.20 

Pulses         

Gram  - - 0.08 0.08 - - 0.00 0.00 

Oilseeds         

Mustard 1.01 1.20 2.82 3.54 1.86 1.86 1.95 2.24 

Fodder         

Oat 1.27 1.27 - - 0.58 0.58 0.61 0.61 

Berseem 0.78 0.87 5.76 5.58 3.91 3.72 3.53 3.44 

Vegetables         

Cabbage 0.00 0.17 0.67 2.84 0.17 0.52 0.34 1.18 

Cauliflower 0.19 0.76 0.79 3.35 0.38 1.34 0.39 1.74 

Radish 0.46 0.92 0.50 2.02 0.39 1.30 0.37 1.36 

Spinach 0.15 0.87 0.68 2.39 0.36 1.62 0.33 1.65 

Pea 0.18 1.06 0.00 0.73 0.38 2.65 0.18 1.46 

Other - - 0.54 0.54 0.34 1.20 0.35 0.53 

Flower cultivation         
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Marigold 0.00 1.43 0.00 0.19 0.00 0.36 0.00 0.58 

Total mandays  78.53 80.32 122.45 131.42 111.32 114.33 103.47 107.71 

B) Horticulture (MD/ha)         

Bearing  4.16 4.16 1.59 2.2 3.41 4.62 3.06 3.69 

Non-bearing  0 7.51 0.39 3.79 0 7.48 0.13 6.30 

Total  4.16 11.67 1.98 5.99 3.41 12.1 3.19 9.99 

C)  Livestock/MD/Animal         

Local cow 3.68 4.60 0.00 0.00 1.60 1.60 1.72 2.15 

CBC 24.66 46.58 22.80 38.76 45.60 64.80 30.75 49.20 

Buffalo 84.00 141.60 99.00 165.00 79.56 114.66 87.40 140.30 

Other (Young stock, bullock) 30.24 51.84 34.20 53.58 25.20 60.00 29.64 54.72 

Goat  3.60 3.00 1.28 3.84 0.00 0.62 1.55 2.48 

Total  146.18 247.62 157.28 261.18 151.96 241.68 151.06 248.85 

   Note:     Labour utilization pattern for both the period has been worked out at present utilization    

pattern on per  hectare basis.   

Table 8.9 Change in labour utilization pattern after intervention of the project  

        (Per cent change/household) 

Particulars Upper Middle Lower Overall 

Kharif     

Cereals     

Maize Local -100.00 -7.69 -12.50 -21.43 

Maize HYV -7.81 -10.73 -7.00 -8.57 

Paddy HYV   0.00 0.00 

Pulses     

Arhar 0.00 0.00 - 0.00 

Oilseeds     

Soyabean - 0.00 0.00 0.00 

Til - 0.00 - - 

Fodder     

Bajra -8.00 -11.36 -3.51 -7.69 

Vegetables     

Okra 150.00 300.00 33.33 114.29 

French bean - 600.00 150.00 400.00 

Tomato 0.00 200.00 - 0.00 

Bitter gourd 100.00 650.00 150.00 250.00 

Bottle gourd - 650.00 60.00 350.00 

Cucumber - 700.00 50.00 233.33 

Other 250.00 100.00 45.45 133.33 

Rabi      

Cereals     

Wheat Local - -10.59 -25.00 -13.33 

Wheat HYV -11.35 -13.03 -9.80 -11.44 

Pulses     

Gram  - 0.00 - - 
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Oilseeds     

Mustard 18.75 25.53 0.00 15.15 

Fodder     

Oat 0.00 - 0.00 0.00 

Berseem     

Vegetables     

Cabbage - 325.00 200.00 250.00 

Cauliflower 300.00 325.00 250.00 350.00 

Radish 100.00 300.00 233.33 266.67 

Spinach 500.00 250.00 350.00 400.00 

Pea 500.00 - 600.00 700.00 

Other - 0.00 250.00 50.00 

Flower cultivation     

Marigold - - - - 

Agriculture (% change) 2.28 7.33 2.70 4.10 

Horticulture (% change) 180.53 202.53 254.84 213.17 

Livestock (% change) 69.39 66.06 59.04 64.74 

 8.4. Impact of project on consumption pattern  

As the income of a family increases, the consumption expenditure also increases, there is, thus a 

direct relationship between family income and consumption. The consumption expenditure in a 

family depends on income and family size. As shown in the Table 8.7 that highest family 

consumption expenditure was in lower area in both the period due to higher family income as 

the service and pension sector has contributing highest in this area in the total income. The 

highest proportion of household number depend on service and pension in the lower area (22%) 

followed by upper (14%) and middle (8%). On overall basis, the consumption expenditure per 

household was 10 per cent higher after implementation of the project and absolute increase was 

Rs. 40847 to 44810/ household. This increase was mainly attributed to increased expenditure on 

superior items viz., fruit, meat, education, beverage etc., signified their better quality of life. The 

increase in consumption expenditure was more in lower area (13%) followed by upper (11%) 

and middle (5%) area of the sub-watersheds.  

There was about 10 per cent increase in per capita consumption expenditure after 

implementation of the project (Table- 8.7). The per capita consumption expenditure was 

estimated at Rs. 9936/annum under after implementation of the project in comparison to Rs. 

9057 / annum on an average situation before implementation of the project. It is interesting to 

note that increase per capita expenditure was highest in lower area followed by upper and 

middle area. The increase per capita expenditure was mainly on account of higher spending on 

education, healthcare, clothing, beverage and miscellaneous items. It is thus, quite evident that 
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effect of consumption was also visible in watershed project area where education and modern 

amenities of life received higher priority than found itself. Therefore, impact of project activities 

intervention was found on all aspect of rural life though the impact varied not only across 

different areas of the watershed but also among different components of household domains. 

 The impact of project appears to be more predominant with respect to investment on farm 

residential buildings, machinery and implements. There was noticeable increase in the farm 

productivity and livestock production leading to higher household income. As a result of new 

activities, there was increase in the human labour employment and land productivity. The higher 

consumption in quality of life of farmers at the behest of new activities in agriculture. So, the 

hypothesis that the watershed interventions have improved socio-economic condition of the 

households has been accepted.  
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Table  8.10 Impact of watershed project on consumption pattern of sample households. 

               (Rs./household) 

Particulars  Upper  Middle  Lower Overall 

BP AP Difference 

(%) 

BP AP Difference 

(%) 

BP AP Difference 

(%) 

BP AP Difference  

(%) 

Cereals 6216.00 

(14.85) 

6596.00 

(14.26) 

6.11 5580.00 

(15.92) 

7376.00 

(20.04) 

32.19 8440.00 

(18.50) 

8151.20 

(15.87) 

-3.42 6745 

(16.51) 

7374 

(16.46) 

9.33 

Pulses  2562.00 

(6.12) 

1848.00 

(4.00) 

-27.87 2384.00 

(6.80) 

3816.00 

(10.37) 

60.07 4585.00 

(10.05) 

4748.00 

(9.24) 

3.56 3177 

(7.78) 

3471 

(7.75) 

9.24 

Vegetables  4620.00 

(11.04) 

3780.00 

(8.17) 

-18.18 3100.00 

(8.84) 

2930.00 

(7.96) 

-5.48 4860.00 

(10.65) 

5000.00 

(9.73) 

2.88 4193 

(10.27) 

3903 

(8.71) 

-6.92 

Fruits  1420.00 

(3.39) 

2020.00 

(4.37) 

42.25 744.00 

(2.12) 

821.00 

(2.23) 

10.35 1172.00 

(2.57) 

1400.00 

(2.73) 

19.45 1112 

(2.72) 

1414 

(3.15) 

27.13 

Spices 1980.00 

(4.73) 

1940.00 

(4.19) 

-2.02 530.00 

(1.51) 

752.00 

(2.04) 

41.89 512.00 

(1.12) 

464.00 

(0.90) 

-9.38 1007 

(2.47) 

1052 

(2.35) 

4.43 

Oils  2968.00 

(7.09) 

2391.00 

(5.17) 

-19.44 630.00 

(1.80) 

1384.00 

(3.76) 

119.68 2485.00 

(5.45) 

2554.00 

(4.97) 

2.78 2028 

(4.96) 

2110 

(4.71) 

4.04 

Meat  2040.00 

(4.87) 

3160.00 

(6.83) 

54.90 1200.00 

(3.42) 

950.00 

(2.58) 

-20.83 1032.00 

(2.26) 

1424.00 

(2.77) 

37.98 1424 

(3.49) 

1845 

(4.12) 

29.54 

Eggs  410.00 

(0.98) 

319.00 

(0.69) 

-22.20 240.00 

(0.68) 

106.00 

(0.29) 

-55.83 223.00 

(0.49) 

228.00 

(0.44) 

2.24 291 

(0.71) 

218 

(0.49) 

-25.20 

Clothing 5400.00 

(12.90) 

6200.00 

(13.40) 

14.81 5000.00 

(14.26) 

6168.00 

(16.76) 

23.36 7900.00 

(17.31) 

8040.00 

(15.65) 

1.77 6100 

(14.93) 

6803 

(15.18) 

11.52 

Education  1460.00 

(3.49) 

3000.00 

(6.49) 

105.48 3720.00 

(10.61) 

4584.00 

(12.45) 

23.23 3342.00 

(7.32) 

5185.00 

(10.09) 

55.15 2841 

(6.95) 

4256 

(9.50) 

49.84 

Sanitation 656.00 

(1.57) 

960.00 

(2.08) 

46.34 250.00 

(0.71) 

524.00 

(1.42) 

109.60 900.00 

(1.97) 

1252.00 

(2.44) 

39.11 602 

(1.47) 

912 

(2.04) 

51.50 

Health/ medicine 1420.00 

(3.39) 

1600.00 

(3.46) 

12.68 1400.00 

(3.98) 

1728.00 

(4.69) 

23.43 825.00 

(1.81) 

143.00 

(0.28) 

-82.67 1215 

(2.97) 

1157 

(2.58) 

-4.77 

Festivals &  

social ceremonies 

2700.00 

(6.46) 

3180.00 

(6.88) 

17.78 7700.00 

(21.97) 

2062.00 

(5.60) 

-73.22 210.00 

(0.46) 

3000.00 

(5.84) 

1328.57 3537 

(8.66) 

2747 

(6.13) 

-22.32 

Beverages  1800.00 

(4.30) 

1820.00 

(3.93) 

1.11 340.00 

(0.99) 

846.00 

(2.30) 

148.82 3206.00 

(7.03) 

3500.00 

(6.81) 

9.17 1782 

(4.36) 

2055 

(4.59) 

15.34 

Miscellaneous  6200.00 

(14.82) 

7440.00 

(16.08) 

20.00 2240.00 

(6.39) 

2760.00 

(7.51) 

23.21 5938.00 

(13.01) 

6280.00 

(12.24) 

5.76 4793 

(11.73) 

5493 

(12.26) 

14.62 

Total  41852.00 

(100.00) 

46254.00 

(100.00) 

10.52 35058.00 

(100.00) 

36807.00 

(100.00) 

4.99 45630.00 

(100.00) 

51369.20 

(100.00) 

12.58 40847 

(100.00) 

44810 

(100.00) 

9.70 

Note : figures in parentheses indicates Percentages of the total  
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CHAPTER-IX 

PERCEPTIONS AND EFFECTIVENESS OF SOIL AND WATER 

HARVESTING MEASURES 

Perceptions 

The perceptions of the sampled households regarding the different soil and water conservation 

measures indicate the practical utility of the soil and water conservation measures in the project 

area. The opinions of the project beneficiaries have been analyzed and presented in Table 9.1 

and 9.2. It can be seen from the tables that the perceptions as reported by the project 

beneficiaries/respondents have been categorized into six broad headings i.e. related to wire 

crates, gully plugging, contour bunds, check dam(s), plantation of tree and grasses and other 

drainage related activities (Plate-15 to 19). In wire crates work, three perceptions have been 

reported by the sample households. Among these, protecting agricultural and residential lands 

were reported at rank 1
st
 following soil protection and checking the velocity of rain/ flood water.  

In gully plugging on the basis of total weighted score checking of the flow of water was reported 

at rank I in practical utility of the work followed by checking deepness of gullies and 

conservation of moisture and nutrients. Contour bunds were another work related to project 

utility of the beneficiaries. The highest response of the respondents reported in this activity was  

about the reducing soil erosion, followed by maximizing water retention capacity of the soil and 

improve crop yield. Check dam(s) activity reported high perception of the sample households 

for reducing water velocity followed by increasing grassland productivity, recharge 

groundwater, water used for cultivation of crops, stored water used for livestock purpose and 

used for fish farming. In plantation of tree and grasses activity high utility were opinion given 

about addition of diversity in landscape followed by promoting recharge of groundwater, 

improving water quality in streams and ponds and reduce vulnerability of climate change. The 

last activity related to soil and water harvesting measures was drainage, etc).  
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Table: 9.1 Perception of the sample households regarding the different soil and water conservation measures 

                        (Per cent response) 

Particulars  Upper Middle  lower Overall  

Degree of effectiveness Degree of effectiveness Degree of effectiveness Degree of effectiveness 

VG  G A  P VG  G A  P VG  G A  P VG  G A  P 

Wire crates                                 

Soil erosion protection   40.0 20.0 40.0 0.0 68.0 20.0 12.0 0.0 90.0 10.0 0.0 0.0 66.0 16.7 17.3 0.0 

Protecting agri./ residential land  50.0 34.0 16.0 0.0 74.0 26.0 0.0 0.0 70.0 30.0 0.0 0.0 64.7 30.0 5.3 0.0 

Checking velocity of water  10.0 50.0 30.0 10.0 16.0 32.0 52.0 0.0 2.0 40.0 58.0 0.0 9.3 40.7 46.7 3.3 

Gully plugging                                  

Slow down of the flow of water 10.0 54.0 36.0 0.0 38.0 48.0 0.0 14.0 64.0 36.0 0.0 0.0 37.3 46.0 12.0 4.7 

Check deepness of gully 0.0 70.0 20.0 10.0 2.0 40.0 44.0 14.0 0.0 84.0 16.0 0.0 0.7 64.7 26.7 8.0 

Conservation moisture and nutrients  40.0 20.0 30.0 10.0 4.0 34.0 48.0 14.0 0.0 54.0 30.0 16.0 14.7 36.0 36.0 13.3 

Contour bunds  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Reducing soil erosion  20.0 60.0 0.0 20.0 58.0 26.0 0.0 16.0 70.0 30.0 0.0 0.0 49.3 38.7 0.0 12.0 

Increasing water retention capacity of soil  50.0 30.0 0.0 20.0 18.0 40.0 18.0 24.0 30.0 50.0 20.0 0.0 32.7 40.0 12.7 14.7 

Improved crop yields  10.0 50.0 30.0 10.0 0.0 30.0 38.0 32.0 0.0 50.0 50.0 0.0 3.3 43.3 39.3 14.0 

Check dam(s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Reduce water velocity  40.0 30.0 0.0 40.0 64.0 16.0 8.0 12.0 30.0 54.0 16.0 0.0 44.7 33.3 8.0 17.3 

Recharge groundwater  40.0 30.0 0.0 30.0 14.0 44.0 24.0 18.0 10.0 50.0 40.0 0.0 21.3 41.3 21.3 16.0 

Increase grassland productivity 50.0 14.0 20.0 16.0 30.0 6.0 38.0 26.0 20.0 50.0 30.0 0.0 33.3 23.3 29.3 14.0 

Stored water used for livestock 40.0 10.0 30.0 20.0 18.0 6.0 12.0 64.0 20.0 16.0 40.0 24.0 26.0 10.7 27.3 36.0 

Stored water used for cultivation of crops  20.0 30.0 20.0 30.0 16.0 0.0 14.0 70.0 30.0 30.0 30.0 10.0 22.0 20.0 21.3 36.7 

Used for fishery farming 0.0 30.0 40.0 30.0 8.0 8.0 26.0 58.0 0.0 0.0 30.0 70.0 2.7 12.7 32.0 52.7 

Plantation of tree and grasses  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Adding diversity in landscape  50.0 20.0 20.0 10.0 42.0 44.0 14.0 0.0 40.0 40.0 20.0 0.0 44.0 34.7 18.0 3.3 

Promoting recharge of groundwater  30.0 16.0 36.0 18.0 12.0 64.0 20.0 4.0 14.0 76.0 10.0 0.0 18.7 52.0 22.0 7.3 

Improving water quality in streams & ponds  10.0 30.0 20.0 40.0 18.0 60.0 22.0 0.0 0.0 60.0 40.0 0.0 9.3 50.0 27.3 13.3 

Reduce vulnerability of climate change 0.0 20.0 80.0 0.0 12.0 12.0 56.0 20.0 16.0 30.0 44.0 10.0 9.3 20.7 60.0 10.0 

Drainage/ others 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

Reduce waterlogged  30.0 20.0 40.0 10.0 22.0 24.0 44.0 10.0 28.0 10.0 52.0 10.0 26.7 18.0 45.3 10.0 

Clears blockage 30.0 10.0 50.0 10.0 20.0 6.0 64.0 10.0 20.0 30.0 50.0 0.0 23.3 15.3 54.7 6.7 

Effective cleaning 0.0 50.0 50.0 0.0 20.0 6.0 44.0 30.0 20.0 10.0 50.0 20.0 13.3 22.0 48.0 16.7 

Note: VG= Very good, G=Good, A= Average and P= Poor  
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Table 9.2 Ranking of perceptions on the sample households about effectiveness of different soil and water harvesting measures 

    

Particulars  Upper  Middle  Lower  Overall 

TWS Rank TWS Rank TWS Rank TWS Rank 

Wire crates         

Soil erosion protection   150 II 178 II 195 I 523 II 

Protecting agri./ residential land  167 I 187 I 185 II 539 I 

Checking velocity of water  130 III 132 III 122 III 384 III 

Gully plugging          

Slow down of the flow of water 137 III 155 I 182 I 474 I 

Check deepness of gully 130 III 115 II 142 II 387 II 

Conservation moisture and nutrients  145 I 114 III 119 III 378 III 

Contour bunds          

Reducing soil erosion  140 II 163 I 185 I 488 I 

Increasing water retention capacity of soil  155 I 126 II 155 II 436 II 

Improved crop yields  130 III 99 III 125 III 354 III 

Check dam(s)         

Reduce water velocity  145 II 166 I 157 I 468 I 

Recharge groundwater  140 III 127 II 135 IV 402 III 

Increase grassland productivity 149 I 120 III 145 II 414 II 

Stored water used for livestock 135 IV 89 IV 116 V 340 V 

Stored water used for cultivation of crops  120 V 81 VI 140 III 341 IV 

Used for fishery farming 100 VII 83 V 65 VI 248 VI 

Plantation of tree and grasses          

Adding diversity in landscape  155 I 164 I 160 I 479 I 

Promoting recharge of groundwater  129 II 142 III 152 II 423 II 

Improving water quality in streams & ponds  105 IV 148 II 130 III 383 III 

Reduce vulnerability of climate change 110 III 108 IV 126 IV 344 IV 

Drainage/ others         

Reduce waterlogged  135 I 129 I 128 II 392 I 

Clears blockage 130 II 118 II 135 I 383 II 

Effective cleaning 125 III 108 III 115 III 348 III 

 

TWS: Total Weighted Score has been worked out on the basis of assigning the rank, 4 for very good, 3 for good, 2 for average and 1 for poor.  
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9.1 Availability of water, methods of irrigation and utilization  

9.1.1 Availability of water  

As discussed earlier there were six types of water harvesting and drainage activities, wire crates, 

gully plugging, contour bunds, plantation of tree and grasses and drainage. In addition to these 

construction of check dam(s) was also done. It was also indicated by the officials of Swan River 

project that the project activities were also implemented in participatory mode. The benefit of 

the project activities was availed by the local people of the project area, they were also 

associated with the project activities. The water available through the construction of check 

dam(s) was not sufficient to meet out the requirements of the farmers throughout the year. The 

month-wise availability of the water through newly constructed check dam(s) under project 

programme is given in Table 9.3.  

Table 9.3  Availability of water, method of irrigation and method of utilization through   

                  project watershed dam(s) 
(Per cent response) 

Particulars  Upper area Middle area Lower area Overall 

A   Available month      

January 10 0 0 3.33 

February 10 0 0 3.33 

March 10 2 0 4.0 

April 10 6 0 5.33 

May 10 0 0 3.33 

June 10 0 0 3.33 

July 40 46 60 48.67 

August 40 46 60 48.67 

September 50 46 60 52.00 

October 20 0 10 10.00 

November 20 0 0 6.67 

December 5 0 0 1.67 

B   Method of irrigation      

i) Flood  44 42 18 35 

ii) Sprinkler/drip 6 4 2 4 

                  Total   50 46 20 39 

C   Method of utilization     

i) Individual  32 24 10 22 

ii) Community  18 22 10 17 

                  Total   50 46 20 39 

It can be seen from the table that maximum number of household (50%) of the upper area of the 

sub-watersheds availed water during the month of September followed by August and July (40% 

each), October and November (20% each) and remaining months (10% each). Whereas sample 

households of the middle area reported maximum number (46%) during July to September and 

few households reported in the month of March and April and no single household reported the 

availability of water in other months. In lower area 60 per cent households utilized stored water 

check dam(s) during July to September and only 10 per cent utilized water in the month of 

October. There was no water available for irrigation of crops and other purpose in rest of the 

period. On an average situation maximum proportion of the households were using water in the 
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month of September (52%) followed by July to August (49%) and a few farmers using water for 

crop and other purpose in rest of the period/ months 

9.1.2 Methods of irrigation  

The primary aim of the construction of check dam(s) was conservation of soil and water, 

whereas the secondary purpose was to meet out the irrigation and other requirements of the 

people. For irrigation purpose two methods of irrigation were used by the sample households. It 

indicates how efficiently farmers were using available water. In upper area 44 per cent 

households were using flood irrigation method for irrigating their crops out of 50 per cent 

farmers using check dam(s) water for irrigation purpose (Table 9.4). In middle area 42 per cent 

households, out of 46 per cent were using stored water of check dam through flood irrigation 

method. In lower area 18 per cent households were using flood irrigation method out of 20 per 

cent households, who were using water for irrigation purpose through newly constructed check 

dam(s) under watershed programme. On an overall situation 39 per cent of households were 

using water from the check dam(s), out of which 35 per cent were using flood irrigation method 

and only 4 per cent were using sprinkler/ drip irrigation method of irrigation. So, flood irrigation 

method should be discouraged to cover maximum number of farmers and crop area.  

Table 9.4 Source of taken water from the intervened watershed check dams  

      (Total/Per cent) 

Sr. No. Source Upper area Middle area Lower area Overall 

I Lift irrigation     

Individual 16 10 0 8.67 

Community 0 0 10 3.33 

II Channel     

Individual 0 0 0 0 

Community  10 0 0 10 

III Through pipes     

Individual 0 2 0 0.67 

Community  0 2 10 4.00 

IV Tubewell 0 1 0 0.33 
 

9.1.3 Method of water utilization 

There were two methods of utilization water from the check dam(s), first method individual 

household and second method of utilization of water was on community basis. In upper area 32 

per cent households were using water individually and 18 per cent using water on community 

basis as presented in Table 9.5. In middle area 24 per cent sample households were using water 

individually and 22 per cent through community basis. However, share of water utilization in 

lower area through both methods were same i.e. 10 per cent each. On an overall situation 22 per 

cent households were using water individually and 17 per cent households were using water 

through community basis, out of the total sample households used water for irrigating their 

crops and orchards.  
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Table 9.5 Methods of irrigation in the intervened watershed area 

 

Methods Upper area Middle area Lower area Overall 

Flood 0 5 10 15 

Sprinkler 0 0 0 0 

Drip 5 0 0 5 
  

9.1.4 Water user organizations 

It is the general experience that the infra-structural facilities created and project/ government 

schemes are not properly maintained and operationalized by beneficiaries after the project 

period. In order to insure the proper utilization of created facilities over the time there is need 

for sustainable mechanism at local level. 

Table 9.6  Different organizations/groups for regulation of water supply in the sample sub-watersheds of 

study area. 

Sub-watershed 

Number 

Name of sub-

watershed 

Name of the 

organization 

Year of 

formation 

Organization structure 

Office Bearers No. of 

members 
1 Marget Wali 

Khad 

Muskan Upbhokta 

Water User Group 

2010 1. President 

2. Secretary 

3. Cashier 

8 

2 Khurd Di 

Khad  

Ekta   Water User 

Group 

2010 1. President 

2. Secretary 

3. Cashier 

15 

3 Garni Wali 

Khad  

Sada Shiv Mahadev 

Water User Group 

2013 1. President 

2. Secretary 

3. Cashier 

17 

4 Garni Wali 

Khad  

Ekta   Water User 

Group 

2009 
 

1. President 

2. Secretary 

3. Cashier 

11 

5 Panjoa Wali 

Khad  

 Ranki Behl Water 

User Group 

2009-10 1. President 

2. Secretary 

3. Cashier 

8 

6 Rajpura Di 

Khad  

Badbehd Upbhokta 

Wateruser Group 

2009-10 1. President 

2. Secretary 

3. Cashier 

15 

7 Panjoa Wali 

Khad  

Tutruwala Nala 

Upbhokta Samuh 

Water User Group 

2011 1. President 

2. Secretary 

3. Cashier 

18 

8 Rajpura Di 

Khad  

Berbah Dam 

Upbhokta Water User 

Group 

2009-10 1. President 

2. Secretary 

3. Cashier 

18 

9 Rajpura Di 

Khad  

Laghu Sinchai Water 

User Group 

2010 1. President 

2. Secretary 

3. Cashier 

11 

10 Nagnoli Di 

Khad  

WHS Labana Majra 2009-10 1. President 

2. Secretary 

3. Cashier 

16 

11 Nagnoli Di 

Khad  

Shell Well Jagriti 

Group 

2012 1. President 

2. Secretary 

3. Cashier 

12 
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Thus, for effective utilization of water structures constructed under the Swan River watershed 

project by the sample households, they have formed many organizations as presented in the 

Table 9.6. It was observed during survey that some of the organizations were doing operational 

work very effectively in the watershed area. These water organizations not only help the 

beneficiaries in distribution of water in the project area but also help in arranging some critical 

inputs through project authorities and other departmental offices the institution arranged framed 

under project like facilitate entrepreneurial activities like production of vegetable, flower, fruit, 

spices/ medicinal plants, raising dairy, poultry farming, etc. Table 9.6 showed sub-watershed-

wise water organization formed in the sampled area. The main office bearers of water 

organizations include  president, secretary and cashier. Besides these officials, they have 

registered members in the association/ organization. The number of member’s ranging in the 

water user groups were 8 to 18 as presented in the table 9.6.  The number of member’s in the 

organizations in water user groups varied from 8 to 18.   
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CHAPTER-X 

PROBLEMS ASSOCIATED WITH PROJECT BENEFICIARIES   

 

The Swan River watershed project was implemented in Una District of Himachal Pradesh. The activities 

of the project in catchment area of Swan River watershed was implemented with technical facilitation of 

the Integrated Project approach of Forest Department and other Departments like Agriculture, 

Horticulture, Animal Husbandry, etc. The various activities were finalized by keeping in view their 

linkages with agencies and stakeholders associated with the works. Although the beneficiaries were the 

part and parcel in the planning and execution of the project activities yet they were facing lot of problems 

especially in production and marketing of agricultural produce, because, project activities were not 

covering all the aspects of their farming. In farming, farmers were generally experienced production and 

marketing problems. Table 10.1 and 10.2 summarized some of the problems related to production on 

different locations of the sub-watershed households in the Swan River catchment area. It can be seen 

from the Table 10.1 that selection of crop, lack of technical knowledge, capital and labour intensive 

technology, suitable training, scarcity of water at critical stages of the crops, chance of risk in adoption of 

new crops, mulching charges are high, lack of skilled labour, high labour charge, fragmented land 

holdings, stray/ wild animal menace, low productivity, weak advisory/ extension services and low 

investment by  the farmers towards infra-structural facilities were identified as some  of the production 

problems.  

Among these problems stray/wild animal menace, fragmented holdings, new technology is capital & 

labour intensive and low productivity were ranked as 1
st
, 2

nd
, 3

rd
 and, 4

th
  rank according to the degree of 

acuteness of the production related problems on an average households. Almost, similar rank positions 

have been observed from the respondents of the different locations of the sub-watersheds. In can be seen 

from the Table 10.1 that on an average 85 per cent of the beneficiaries in the study area were reported 

high stray/wild animal menace problem. 100 per cent sample households in lower area reported higher 

severity this problem followed by middle area (94%) and upper area (60%). Generally, this is also a 

major problem for majority of maximum farmers of the state. Next problem faced by the beneficiaries in 

the watershed area was that of fragmented holdings. On an average 47.33 per cent beneficiaries of the 

watershed area reported this as a high problem. This is the severe problem of upper area’s beneficiaries 

followed by middle and lower areas. The corresponding proportion of the problem of the area was 

reported by 70, 42 and 30 per cent, respondents, respectively. It is interesting to note from the analysis of 

the Table 10.2 that the fragmented land holdings ranked at third position, on an average 41.33 per cent of 

the sample households reported this problem (Table  
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Table 10.1 Per cent response of the sample households according to acuteness of production and marketing problems  

 

Particulars  

  

Upper   Middle    lower   Overall   

High   Medium   Low   V.L High   Medium   Low   V.L High   Medium   Low   V.L High   Medium   Low   V.L 

Production technology  

Selection of crop is 

difficult  

6 50 34 10 4 50 38 8 10 34 46 10 6.67 44.67 39.33 9.33 

Lack of technical 

knowledge  

10 40 10 40 2 28 58 12 20 20 60 0 10.67 29.33 42.67 17.33 

Technology is capital and 

labour intensive   

20 50 30 0 4 54 42 0 20 50 30 0 14.67 51.33 34.00 0.00 

No suitable trainings 30 10 30 30 6 46 42 6 20 60 10 10 18.67 38.67 27.33 15.33 

Non- availability of water 

at critical stages  

30 10 30 30 26 4 46 24 10 20 70 0 22.00 11.33 48.67 18.00 

Adoption of new crop is 

risky  

10 20 20 50 28 26 30 16 10 30 40 20 16.00 25.33 30.00 28.67 

Mulching charges are 

high  

10 40 10 40 2 28 58 12 20 20 60 0 10.67 29.33 42.67 17.33 

Lack of skilled labour 10 40 20 30 12 26 60 2 10 40 40 10 10.67 35.33 40.00 14.00 

Labour rates are high 30 40 0 30 2 46 44 8 10 40 50 0 14.00 42.00 31.33 12.67 

Fragmented holding  10 50 10 30 44 28 20 8 70 30 0 0 41.33 36.00 10.00 12.67 

Stray/ wild animal menace 60 30 10 0 94 4 2 0 100 0 0 0 84.67 11.33 4.00 0.00 

Low productivity  10 50 40 0 18 32 44 6 10 40 50 0 12.67 40.67 44.67 2.00 

Weak advisory and 

Extension services  

10 20 40 30 2 22 72 4 10 30 50 10 7.33 24.00 54.00 14.67 

Low investment by 

farmers towards infra-

structural facilities  

0 50 20 30 4 52 36 8 10 40 50 0 4.67 47.33 35.33 12.67 

Marketing   

High marketing cost  80 20 0 0 26 38 30 6 50 50 0 0 52.00 36.00 10.00 2.00 

Low prices of produce 20 50 0 30 6 60 30 4 10 60 10 20 12.00 56.67 13.33 18.00 

Inadequate post harvest 

technologies  

0 70 0 30 0 34 60 6 10 70 20 0 3.33 58.00 26.67 12.00 

Perishable nature of 

produce 

10 0 60 30 8 38 48 6 20 20 60 0 12.67 19.33 56.00 12.00 
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 10.1). The problems related to non-availability of water at critical stages of crops, mulching, 

risk involved in adoption of new crops and weak advisory and extension services were reported 

to be less acute as compare to the other production problems.  

In this section an attempt has also been also made to highlight the important marketing problems 

of sample beneficiaries of the Swan River integrated watershed project. Table 10.1 revealed that 

high marketing cost, low prices of the produce, inadequate post-harvest technology and 

perishability of the produce were reported to be the major problems associated with marketing 

of the produce. Among these Table 10.2 shows that high marketing costs was highly ranked (1
st
 

position) followed by low prices of their produce, inadequate post-harvest technology and 

perishable nature of the produce.  

Table 10.2 Ranking of problems associated with production and marketing according to degree on the 

sampled households 

Particulars   Upper Middle Lower Overall 

TWS Rank TWS Rank TWS Rank TWS Rank 

Production technology                 

Selection of crop is difficult  126 IV 125 VI 122 VI 373 VII 

Lack of technical knowledge  110 VII 110 XI 130 IV 350 XI 

Technology is capital and labour intensive   145 II 131 IV 145 III 421 III 

Number  of suitable trainings 120 V 126 V 145 III 391 V 

Non- availability of water at critical stages of 

crop 

120 V 116 IX 120 VII 356 X 

Adoption of new crop is risky  95 IX 133 III 115 VIII 343 XII 

Mulching charges are high  110 VII 110 XI 130 IV 350 XI 

Lack of skilled labour 115 VI 124 VII 125 V 364 IX 

Labour rates are high 135 III 121 VIII 130 IV 386 VI 

Fragmented holding  120 V 154 II 185 II 459 II 

Stray/ wild animal menace 175 I 196 I 200 I 571 I 

Low productivity  135 III 131 IV 130 IV 396 IV 

Weak advisory and Extension services  105 VIII 111 X 120 VII 336 XIII 

Low investment by farmers towards infra-

structural facilities  

110 VII 126 V 130 IV 366 VIII 

Marketing           

High marketing cost  190 I 142 I 175 I 507 I 

Low prices of produce 130 II 134 II 130 III 394 II 

Inadequate post harvest technologies  120 III 114 IV 145 II 379 III 

Perishable nature of produce 95 IV 124 III 130 III 349 V 

Note:  TWS (Total weighted score) has been worked out on the basis of assigning the rank, 4 for high, 3 for 

medium, 2 for low and 1 for very low (V.L).  
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CHAPTER-XI 

SUMMARY  

11.1 Introduction  

Catchment areas of the Swan River in Himachal Pradesh are located in the fragile and vulnerable 

Shivalik hills where the river frequently overflows its banks during the monsoon causing erosion 

of soil resources. To protect lands from soil erosion and floods, regenerate the forest cover and 

enhance agricultural productivity in the Swan River catchment area in Una District, this Project 

was implemented in the selected sub-watersheds of Swan River. The Project activities included 

afforestation, civil works for soil and river management, soil protection and land reclamation and 

livelihood improvement activities, thereby improving the living conditions of people. The 

livelihood activities encompass on farm production activities, community infrastructural 

development and income generation activities through Self-Help Groups Approach. The 

catchment of the Swan River has 42 sub-watersheds, out of which 22 sub-watersheds with an 

area of 61,900 hectares were selected for treatment. The Project has been implemented by 95 

Panchayat Development Committees (PDCs), an authorized body constituted under the Gram 

Panchayats. The approach adopted for project interventions involved the community based 

participatory approach, jointly facilitated by the Project Implementation Unit of the project and 

community based organizations. The Forest Department is the nodal agency of the Project. 

Besides this, the Departments of Agriculture, Horticulture, Animal Husbandry, Irrigation and 

Public Health and Rural Development of the State are the major participating agencies in the 

Project. 

Watershed development is one of the popular approaches among development planners and 

agricultural scientists because it promises a win-win situation as far as natural resource 

conservation and agricultural productivity are concerned. It is often assumed that Swan River 

watershed development will also have favourable implications for poverty alleviations of the 

people of the catchment area. Accordingly, the Guidelines for designing of Forestry Projects 

were formulated by former JBIC to improve formulation of new projects in terms of design, 

effectiveness, implementations, strategy, sustainability, etc. in 2005. In order to achieve this 

objective, the emphasizes should not only be on afforestation, but also be on other activities like 

water and soil conservation, training, community development activities, etc. Some of the 

components of the project that are suggested to be undertaken based on the requirement of 

different states includes agro-forestry/farm forestry; water and soil conservation; training and 

extension; bio-diversity conservation and ecotourism; community development activities; 

income generation activities through SHGs with marketing strategy; involvement of NGOs as 
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facilitators for JFM consolidation activities; training of all stakeholders; dovetailing of project 

activities with other government departments schemes; monitoring and evaluation; impact 

analysis after project completion. 

As per the above guidelines, the Swan River Integrated Watershed Project, Una District of 

Himachal Pradesh has been implemented in three phases i.e. preliminary phase, implementation 

phase and consolidation phase. The implementation phase has internal/ external monitoring and 

evaluation as one of the components. As a part of it implementing/ nodal agency, a MOU with 

CSKHPKV Palampur for conducting study on Impact analysis of Integrated Watershed 

Management Project in Swan Catchment, Una District of Himachal Pradesh was signed. 

With the implementation of this project, it has been expected that agricultural and forestry 

production in the catchment area of the Swan River has been improved and ushered substantial 

socio–economic transformations, generating employment, income and capital formation through 

project interventions. The impact of various project interventions on qualitative and quantitative 

aspects of socio-economic pattern of the project beneficiaries need to be examined as a helping 

hand to planners and decision makers for future projects. Keeping the above background in view, 

the present research project has been planned with the following specific objectives: 

11.2 Objectives of the study 

i) To study the watershed interventions in project area. 

ii) To examine the changes in the socio-economic pattern of the households. 

iii) To examine the impact of project on income, employment, capital formation and 

livelihood pattern of households of the catchment area. 

11.3 Methodology 

The Swan River Watershed Project is saucer in shape and was implemented in Una, Amb and 

Gagret blocks of Una district. On the basis of general geographical distribution and location 

along the Swan River, 22 completed sub-watersheds of the project have been divided into three 

groups i.e. sub-watershed situated on right bank, left bank and which are not directly linked with 

the river banks. The 7 sub-watersheds which fall on the right bank of the Swan River were 

named as “Group-I” and 11 on the left bank of the river are grouped in Group-II. The 

geographical boundaries of sub-watersheds of group-I & II are directly linked with the Swam 

River, whereas, remaining 4 sub-watersheds are not directly attached with the Swan River were 

grouped in Group-III. Therefore, keeping in view the above facts into consideration, multi-stage 

random sampling technique has been used for the selection of respondents. At the first stage of 

sampling, 3, 5 and 2 sub-watersheds were selected randomly from Group-I, II and III 

respectively.  In this way a sample of about 40 per cent sub-watersheds (10 sub-watersheds out 
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of 22) have been selected from the catchment area of the Swan River watershed development 

project.  

At the second stage of sampling, the list of the panchayats and villages falling under the selected 

sub-watersheds were prepared in consultation with the project functionaries, revenue and 

panchayat officials. The villages of each selected sub-watershed were categorized into three 

categories i.e. head, mid and tail ‘cluster of villages’ on the basis of their location in the sub-

watershed. The head cluster of villages was the upper portion of the sub-watersheds, which was 

generally above 600 meters above mean sea level. The cluster of mid villages formed the middle 

part of the sub-watersheds and fall in the elevation of 400-600 meters above mean sea level. The 

cluster of tail villages was in the lower portion of sub-watershed which is adjoining to the banks 

of Swan River consisting of plain and flood prone areas from the Group-I and Group –II sub-

watersheds and from Group-III linked to upper portion of Group-II. In order to give 

representation to head, mid and tail cluster villages, a sample of three villages (one from each 

cluster) was selected randomly from each sub-watershed. Thus, a sample of 30 villages 

consisting 9, 15 and 6 villages, from the sub-watersheds of Group-I, II and III respectively, was 

drawn.  At third stage, the list of households for each selected village was prepared and a sample 

of 5 households from each village was selected randomly. Finally, a sample of 150 households 

(50 households from each cluster village) was drawn. Primary as well as secondary data were 

used for fulfilling the requirements of the objectives of the study. The primary data were 

collected on specifically well-designed and pre-tested survey schedules through personnel 

interview method. The secondary data were collected from various published and unpublished 

sources related to the study. 

11.4 Main findings  

1. Afforestation, civil works for soil and water management, soil protection and land 

reclamation, institutional building and livelihood improvement were the main activities 

undertaken during the implementation of the project.  The total amount targeted in the project 

for investment was Rs. 215.85 crores out of which Rs. 185.64 crores (86%) was utilized. 

Overall, physical performance of the project was very good as there was no significant gap in 

the achievements of physical and financial targets.  

2. The average size of family of the sample households was estimated at 4.51 persons 

comprising 2.54 males and 1.97 females. About 76 per cent of the total population was in the 

age group of 15-60 years and constituted the main workforce associated with agriculture and 

other avocations. The share of male work force was found to be higher as compared females 

i.e. 42.40 and 33.22 per cent in case of male and female respectively. The overall sex-ratio of 

the sample population was 777 females per 1000 males.  
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3. On overall farm situation, the educational status of the sample population was found to be 

very good as the literacy rate was more than 90 per cent. The gender wise comparison of 

literacy revealed higher literacy in case of males. Among the different categories of 

education, majority of population was educated upto metric standard (38.40%) followed by 

primary, plus two and graduate and above levels.  

4. From the caste wise distribution of the project beneficiaries, it was found that on overall 

situation about 41 per cent households were belonging to the Other Backward Classes (OBC) 

followed by General (37%), Schedule Caste (18%) and Schedule Tribe (4.66%).  

5. The occupational pattern revealed that on overall farms, agriculture is major source of 

occupation for about 60 per cent of the sample households.  However, 15.33, 14.67, 7.33 and 

2.67 per cent of the households were having daily paid labourer in MNREGA, etc., 

service/pension, business, rural artisan, respectively, as their major occupation. 

6. The investment in residential and farm buildings revealed a remarkable improvement with 

the implementation of the project. A decrease of about 26.83 per cent (1.23 to 0.9 numbers) 

in kachha buildings and an increase of about 38.20 per cent (0.89 to 1.23 numbers) in pucca 

buildings were observed.   This indicated that although there has no significant change in the 

number of buildings during the project period but the quality of buildings has been improved 

after the implementation of the project. 

7. The value of farm tools/equipments on an average household were estimated at worth Rs. 

31422 and Rs 51462 for before and after project period, respectively. The increase in the 

value of farm tools on account of project interventions was about 64 per cent which may be 

attributed to higher investment on chaff cutter/tractor followed by minor implements, 

thresher, spray pump, maize Sheller, etc.  

8. The impact of intervention on size of livestock unit during project implementation period 

(2006-07 to 2012-13) revealed an increase in livestock unit from 1.62 to 2.71 animals on 

overall situation, registering an increase of 67 per cent. The proportional addition in the 

livestock was observed at 63.41, 66.64 and 70 per cent in upper, middle and lower locations 

of the sub-watersheds, respectively. The overall impact of watershed interventions on capital 

formation in livestock inventory was noticed to the tune of about 58 per cent.  

9. The share of milk to the total income from livestock was found to be highest among different 

livestock products. The proportional increase in the value of different components of 

livestock were found to be highest in case of sale of stock (62%), followed by FYM (60%), 

milk (55%) and ghee (54%).  

10.  The analysis of cropping pattern revealed that before the implementation of the project 

maize and wheat accounted for about 85 per cent of the total cropped area of the sample 
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households which decreased by about 6 per cent with the implementation of the project. Due 

to the creation of irrigation facilities under the project, the area under vegetables was 

increased from 3 to 9 per cent of total cropped area. The pattern of other crops during the two 

periods was found to be unchanged.  

11. The cropping intensity was estimated at about 200 per cent in both periods, despite the 

increase in the area under vegetable crops after the implementation of the project. A slight 

reduction in the cropping intensity by 1 per cent as compared to pre-project period was due 

to introduction of fruits crops on irrigated lands.  

12. As a result of soil and water conservation measures and capacity building of the project 

beneficiaries, the productivity of most of the crops was found to be increased as compared to 

the pre project period. In case of cereals it ranged between 5.88 in case HYV paddy to 33.26 

per cent in case of HYV wheat. The productivity of pulses was almost same in both the 

periods, however, among oilseeds it was increased by 11 and 12 per cent in case of soybean 

and mustard respectively. Among different fields crops the increase in the productivity was 

found to be highest in case vegetables especially in cabbage (43.26 per cent). 

13.  On an average production of different crops on the sample households was found to be 

increased from 37.51 to 50.95q per household after the implementation of project, registering 

an increase of 35.83 per cent under overall farm situation. The increase in the production 

levels was mainly due to the improvement in the productivity levels by adopting latest 

technologies of production. 

14. Main horticultural plants grown in the study area were mango, orange and lemon. However, 

guava, litchi, papaya and pomegranate plantations were also gained momentum in the study 

area due to the increased awareness level of beneficiaries and assistance provided through the 

project. The area exclusively under orchard has increased from 0.008 to 0.022 ha/household 

under the project period.  Overall proportional increase under all fruit crops was estimated at 

195 per cent in upper area, 220 per cent in middle, 235 per cent in lower and 200 per cent 

under overall situation. On an average the total area under fruits including scattered 

plantations has increased 0.018 to 0.054 ha/ household.  

15. Productivity of horticultural crops showed an increase over before project period. The 

increase in mango, orange and lemon was recorded at 147 to 201 q/ha, 72 to 85 q/ha and 115 

to 122 q/ha, respectively. However, slight decrease i.e. of one quintal (17q/ha to 16q/ha) was 

recorded in other fruit crops like, guava, papaya, pomegranate, litchi, kinnoo, etc. as they 

were new introductions in the study area due to the project interventions.  

16. The per household increase in farm income (Agricultural Crops) was observed from Rs. 

36193 to Rs. 53844/household in upper area, Rs 59146 to 75233/ household in middle area, 
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Rs. 53043 to Rs. 83376 /household in lower area and Rs. 483636 to 69034/household on an 

average situation. On an average proportional increase in farm income was observed about 

43 per cent per household.  

17. On an average the farm income from fruit crops has increased from Rs. 2305 to Rs. 3125 per 

household after implementation of the project over previous period of the project. Similar 

trend was noticed in all the categories of farm. The highest proportional increase was found 

in middle category’s farms (about 128%) followed by lower (39 %) and upper area (7.21 per 

cent.).  

18. The milk yield of cattle and buffaloes was found to be almost same during the pre and post 

project periods in different locations of the study area. The annual income from livestock 

component has been increased from Rs. 86,286 (before project) to 1, 33,875 (after project) 

per household, registering an increase of 55 per cent which may be attributed mainly to the 

increase in livestock inventory.   

19. The average per household annual farm income after the implementation of the project was 

estimated at Rs 185204, 232253, 203431 and 206034 for upper, middle, lower and overall 

farm situations, respectively, while the corresponding figures in pre-project situation were 

Rs.121852, 149841, 141773 and 136955, registering an increase of 52, 55, 43 and 50 per cent 

respectively. Among the different farm components the contribution of livestock (63-64%) to 

total farm income was found to be highest followed by agricultural crops (34-35%) and fruit 

crops (about 2%) in both the periods.   

20. On an average about 46 per cent households adopted new activities as a major source of 

income which comprised  21, 9, 4, 4, and  8 per cent farmers associated with vegetable, 

floriculture, fruits crops, dairy, poultry and spices/condiments, respectively.  

21.  The annual per farm labour employment in horticulture increased from 3.19 to 9.99 Man 

days, 151 to 249 Man days in livestock, registering an increase of 213 and 65 per cent, 

respectively on overall farm situation. 

22. The employment generation in field crops has improved with the implementation of the 

project which was found to vary in different locations i.e. among upper, middle and lower 

areas. The labour use per household has increased from 79 to 80,  122 to 131,  111 to 114 and 

103 to 108 mandays in upper, middle, lower and overall categories of farms, respectively.  

23. The allocation of family labour to cereals and fodder crops has showed a decline while the 

allocation towards other crops especially vegetables indicated tremendous increase i.e. to the 

tune of 700 per cent in case of pea. This may be due to the fact that farmers are more inclined 

towards cash crops (vegetables/flowers) mainly due to the facilitation by the project 

functionaries.  
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24. The perceptions of the sample households regarding the degree of effectiveness of different 

soil and water conservations measures were analyzed. It was reported by the majority of the 

farmers that the wire crates are very effective in controlling the soil erosion and protecting 

the residential and agricultural lands. Protection of agricultural and residential area from 

erosion, landslides etc. was ranked at 1
st
 among different purposes of wire crates.  

25. Among the different purposes of the check dams the perception of the farmers towards 

checking velocity of water and recharging of ground water table were highly ranked by the 

respondents. 

26. Contour bunds and plantations of trees and grasses were also reported to be useful measures 

by the majority of the respondents of the study area. Increasing the water retention capacity 

in case of contour bunds and adding variety to the landscape in case of plantations were 

highly ranked by the respondents among different purposes of the said measures. 

27. Under the project, commodity based groups have been formed. Other than the own farm 

production activities a few group leaders/members of these groups were found to be 

facilitators for other members in arranging critical inputs from the departments and/or other 

organizations. They were in regulars touch with project officials as well as with the other line 

departments for the new schemes/incentives. They were also doing pioneering services with 

respect to marketing of produce.  

28.  Selection of crops, lack of technical knowledge, scarcity of water at critical stages of crops, 

scarcity of labour, stray cattle, low productivity of crops, low investment by the farmers in 

infra-structure etc. were identified as the major problems associated with the production of 

crops.  Among these problems stray/wild animal menace, lack of technical knowledge and 

high prices of labour were ranked as 1
st
, 2

nd
 and 3

rd
 according to the degree of acuteness of 

the production related problems.  The Problems related to mulching, risk involved in 

adoption of new crops and weak advisory & extension services were reported to be less acute 

as compared to the other problems.  

29. High marketing costs, low prices and inadequate post-harvest technology, perishability of 

produce were reported to be the major problems associated with marketing of produce. 

Among these, high marketing costs was highly ranked (1
st
) followed by low prices of 

produce and inadequate post-harvest technology.  

Suggestions: 

1. Conservation of soil and water resources is amongst the critical factors for development of 

agriculture and sustainable yield levels. The diversification and intensification of the 

farming systems is possible if these resources are managed and conserved on scientific lines. 

The activities of the project have been perceived in a positive sense and highly ranked by the 
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majority of sample households as far as holistic development of fragile and erosion prone 

area like Swan Catchment is concerned. Thus, there is need to replicate such projects in the 

other hilly areas with slight modifications. 

2. The project interventions in the key areas of the farm production system has resulted 

improvement in the socio-economic conditions of the households especially with respect to 

process of capital formation, human resource development, diversification and 

intensification of agriculture, improvement in the standard of living by increasing farm 

income and employment.  Based on these outcomes, more emphasis needs to be given on 

human resource development and transfer of latest agricultural technology to the door steps 

of the farming community.  

3. The participatory approach has been adopted in the implementation of the project activities 

and desired sense of ownership among the project beneficiaries has been created. However, 

for accelerating the adoption of improved farm technologies and innovations, the emphasis 

needs to be given on formation of commodity based groups and federating them at block or 

district level to address the management issues in agriculture and allied enterprises. This will 

facilitate them to have better linkages with market for arranging critical inputs and 

marketing of their products.  

4. Under the project sufficient emphasis has been made in terms of motivation and skill 

upgradation of the project beneficiaries through capacity building programmes at various 

institutes for adoption of latest farm technologies and to promote the market based 

commercial enterprises. With the concerted efforts of Project Implementing  Agency (PIA) 

diversification of cropping systems through the introduction of vegetables and flower crops 

has taken place.  As agricultural land is becoming a limited factor for the expansion of land 

based activities. Under such situations ancillary activities like mushroom, poultry, 

beekeeping, processing and value addition, etc. have great potential for increasing the farm 

income. Despite the possible efforts of the PIA during the project period, the adoption of 

such activities was slow. Thus, in order to improve the socio-economic conditions of the 

farming community, more efforts should be made to promote less land demanding activities 

in the future programmes. 
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APPENDIX 

Farm Harvest Prices of Main and By-Product of Output in Study Area of in the study area  

(Rs./qtl.) 

Crops Price 

Kharif  

Maize(L)  

Main Product 1100 

By Product 250 

Maize (HYVs)  

Main Product 1100 

By Product 250 

Paddy (HYVs)  

Main Product 1300 

By Product 100 

Arhar   

Main Product 8000 

By Product 100 

Soyabean   

Main Product 3000 

By Product 200 

Til  

Main Product 10000 

By Product - 

Bajra   

Main Product  

By Product 150 

Okra  

Main Product 1500 

French bean   

Main Product 2000 

Tomato  

Main Product 2000 

Bitter gourd   

Main Product 1500 

By Product  

Bottle gourd   

Main Product 1000 

Cucumber   

Main Product 1000 

Other   

Main Product 3000 

Rabi  

Wheat (L)  

Main Product 1300 

By Product 250 

Wheat (HYVs)  

Main Product 6000 

By Product 250 

Gram   

Main Product 6000 

Buy Product 250 

Mustard   
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Main Product 6000 

By Product 100 

Oat   

Main Product -- 

By Product 150 

Barseem   

Main Product 150 

Cabbage   

Main Product 1000 

Cauliflower  

Main Product 1000 

Radish   

Main Product 1000 

Spinach   

Main Product 1000 

By Product  

Pea  2000 

Main Product  

Marigold  5000 

Main Product 1000 

Mango/ Kinnow 1500 

Lemon  2500 

Guava  1000 

Livestock  

Cow milk (Rs./ litre) 30 

Buffalo milk (Rs./ litre) 30 
 

Appendix List of sample panchayats and  cluster villages 

 

Sr. No  Watershed 

No.  

upper Middle Lower 

  vill Panchayat vill Panchayat vill Panchayat 

1 10 Nagnoli 

Upper 

Nagnoli Panjawar 

Upper 

Panjawar  Nagnoli 

(Lower) 

Nagnoli 

2 40 Thara Thara Chatara Chatara Tabba Tabba 

3 37 Barnoh 

Upper 

Barnoh Barnoh Barnoh Dangeda Barnoh 

4 6 Dharampur Dharampur Badhera Badhera Kangar Kangar 

5 30 Dhusara Dhusara Satothar Satothat  Hamboli Hamboli 

6 22 Amb Tilla  Amb Tilla Amboli Amb Tilla Kaniari Amb Tilla 

7 29 Bahi Kharyalata Krishnanagar Bairiyan Chouki Choki 

Khas  

8 13 Pambra Badohi Badohi Badohi Kaloh 

Belli 

Kaloh 

9 20 Suhin Sidh 

Chalehar 

Lohara Lohara 

Lower  

Saloi Pramb 

10 26 Duki Nehri 

Noranga  

Rankibehl Nehri 

Noranga  

Kuthiari Kuthiai  
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Plate-1: Popular nursery raised for afforestation programme 

 

 

 

 
 

Plate-2: Plantation on Govt. land  
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Plate -3: Plantation on private Land 
 

 

 

 
 

Plate -4: Constructed Crate wire spur under soil protection work  
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Plate-5: A repaired cattle shed under project programme 

 
Plate-6:  A woman operating on chaff cutter provided by Swan project. 
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Plate- 7: Crop diversified during watershed project programme 

 

 

Plate-8: Cucurbits grown as a commercial crop under project programme 
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Plate-9: Pea production started under project programme 

 

 

Plate-10: Fruit plants planted under watershed project  
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Plate-11: Zerbera /exotic flower grown in polyhouse during project period 

 

Plate-12: A sampled farmer adopted dairy/ buffalo raring as a livelihood 
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Plate13: - Onion production started as a source of livelihood 

 

 

Plate-14: Turmeric production started as a source of livelihood 
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Plate- 15: Constructed Cement masonry embankment under project programme for soil erosion 

protection  
 

 
Plate-16: Constructed Drop structures (Small sized concrete- cement masonry) under project 

programme 
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Plate-17: Constructed Ground sills retaining wall under project programme to reduce the water 

velocity  

 

 
Plate- 18: Constructed Earthen water harvesting dam for irrigation and other purpose under project 

programme  
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Plate-19: Fodder production under project programme for livestock and soil conservation      

 

 

 

 


