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CHAPTER-1

INTRODUCTION

            Water is a precious, prime and pivotal natural resource available in nature, which fulfills number of significant functions, a basic human need and a precious national asset. Unlike most other natural resources, water does not have any substitute in its main uses. It can be used lavishly or effectively but cannot be replaced. It is also one of the most important needs of all human beings, without which life is practically impossible. It is an essential constituent of all living organisms and forms about 75 per cent of the matter of earths crust. Water is distributed in different forms, such as rainwater, river water, spring water, ground water and mineral water. There are two major sources of water namely surface water and ground water.

Sources of water            

           Water is a dynamic resource, which keeps moving in the natures “hydrological cycle”- a natural process of the continues movement of water between the ocean, atmosphere and the land water from the ocean evaporates by suns heat and enters the atmosphere as water vapour. Under the favourable conditions the vapour condenses and comes down as rain from where it flows through streams and rivers while parting a little to the sub surface to recharge the ground water regime and finally into the ocean Thus completing the cycle.  Rain is a primary source of water. Rivers, lakes and ground water are all secondary sources of water. In present times, the agricultural and other activities are depending entirely on such secondary sources of water.

India’s water resource

          The water resources of India are limited and in spite of the fullest exploitation of all water resources not more than 50 per cent of the agriculture land can be brought under irrigation. India has the world’s largest irrigated area i.e. 84 mha. At present nearly 40 percent of the area is under major irrigation projects. The demand and water for agriculture and other activities are increasing day by day. India is one of the few countries in the world endowed with plenty of land and water resource. The average precipitation is 1250 mm over 329-mha areas. The total water availability is about 2300 m3 /p/year and when the population reaches a level of 1640 m in a year of 2050. India, which has 16 percent of the world’s population and 2.45 percent of land resources, has roughly 4 percent of land resource.

Water resource and agriculture in India

              Water is a most valuable source and most crucial for sustaining agricultural production. Water is one of most important factor controlling productivity of crops and cropping system. The agriculture, where presently Over 85 percent of total water use takes place in India. The whole farm economy in India is dependent on adequate supplies of water. Indian agriculture sector has two segments i.e. irrigated and rain fed-where in each requires different actions or measures.

Table 1.1
Ultimate irrigation potential available in India (mha)

	Region
	Major and Medium         surface water
	                         Minor irrigation
	Total

	
	
	Surface water
	Ground water
	Total
	

	East

North

South

West
	13.37

18.55

10.00

15.85
	  5.20

  1.54

  5.20

  4.35
	13.37

21.25

10.25

17.92
	18.57

22.78

15.45

22.27
	  31.94

  41.33

  25.45

  38.12

	India
	58.47
	17.38
	64.05
	81.43
	139.89


Source: Central water commission (CWC) (2000)

From the above table 1.1 clearly observed that there exists huge irrigation potential in all the regions and from both the sources- surface as well as ground water. However, its magnitude varies from 10 mha in the southern states to about 18 mha in the northern states from major and medium surface irrigation: 1.5 mha in north to 5.2 mha in eastern as well as southern states from minor surface irrigation and; 10 mha in southern states to 21 mha in the northern states from minor ground water irrigation. In total, there exists 140 mha of irrigation potential.

Water resource in Tamilnadu

             Among the states in India, tamilnadu is one of the water-starved states whose percapita income is less than the national average. In tamilnadu with 6 percent of the population and 4 percent of land area of the country has only about 2 percent of country’s water resource. The performance of monsoon rains will decide the water resource utilization in Tamilnadu. The available water resource of tamilnadu including imported water is about 5-75 mhm or about 2000 TMC. But the demand is estimated as 7 mhm or about 2500 TMC.

Water resource management

            The major advance in our agriculture production is expected to come only through efficient water management practices. The water management may be define as 

“A process of integrating the skills of management engineering, agronomy Economics, and sociology for directing, storing, supplying, allocating, conveying and applying water for the purpose of food and fiber production”.

General objectives of water management

     An efficient water management will aim at

· For most economic use of available water, it should have the maximum output per unit of area per unit of time.

· Reliable and efficient service to the farmers. So that irrigation water is made available timely to them, as and when required in sufficient quantity to meet the requirements of crops raised.

· Achievement of optimum irrigation efficiencies commensurate with agricultural production, and

· Realization of a sense of justice and equity among the farmers by proper implementation of water management practices.

The water management is a rational utilization of land and water resource for optimum production with minimum hazards to national resources. It is essentially relates to soil and water conservation in the watershed which means land use according to land potential, protection of land against all kinds of deterioration, building and maintaining soil fertility, conserving water for form use proper management of water for drainage, flood protection, sediment reduction and increasing productivity from all kinds of land uses.

Different types of water resource management

Sustainable watershed management
             Watershed development and management programmes should be implemented in a systematic manner. This will help in conservation and harvest of rainwater to recharge the groundwater to the maximum extent. This will facilitate good yield in rain fed crops. The important activities for Sustainable management of water are in the area of irrigation.

Integrated watershed management

             A watershed is a dynamic and integrated social, economic and biophysical system, which may contain people, urban and rural communities, agriculture and forestry. Integrated watershed management has come to be recognized internationally as an important holistic approach to natural resource management, which seeks to promote the concept of sustainable development 

People’s participation in water management  

             The success of any watershed management programmes is in the hands of the people living in the watersheds. It is thus very essential to motivate the community living with in the watersheds to conserves the soil and water resource for sustainable land use practices in order to earn their livelihood from the assets being created in the watershed area. The government of India identified the community participation as a thrust area in the entire watershed based soil and water conservation programmes and made an impact to mobilize them in watershed management. It is expected to may turn into a people’s movement in the twenty first century. It is necessary to nature this philosophy of watershed management with all scientific inputs to ensure food security to all and make an India a green and healthy nation. 

            It is important that the society should know how to manage its water resource and how to share it equitably. Water is essential for agricultural activities and to develop a sustainable water management strategy. The water availability and efficient utilization, storage and application at farm level are important factors of water management and agricultural production. It is very essential to manage all these indicators at farm level.

                  In this background an attempt was made to analyse the “impact of water resource management on agricultural production of Goodalur village in Coimbatore district” with the following objectives,

Objectives of the study  

            1. to study the development of water resource in India.

            2. to study the capacity of water in Coimbatore district.

            3. to study the socio-economic status of the selected farmers.

       4. to analyse the benefits of water resource management.

       5. to study the suggestions from suitable policy measures.

Hypothesis

The hypothesis studied in this study include:

1.Economic well being of the farmers was dependent on agricultural production.

2. The socio economic status of the farmers was improved by the water resource management programme. 

3. Water resource management of the farmers was independent of socio economic variables.

4. There has been increase in water resource management programme during the study period.

5. The development of water resource management programme was related to the growth of agricultural production.

Conclusion:

      The study was done on water resource management on agricultural production in Goodalur village is expected to be use to the water resource to meet the farmers need, availability of water, storage of water and make them water resource management through agricultural production more effectively.

CHAPTER   2

                 REVIEW OF LITERATURE

         The literature pertaining to the current study on “Impact of water resource management on agricultural production of Goodalur village in Coimbatore district” is presented and discussed under the following heads.

          
 2.1 Significance of water resource.

          2.2 Cost-benefit ratios of watershed management.

          2.3 People participation in different watershed management

                                 Programmes.        

          2.4 constraints faced to water resource management.

          2.5 Related studies with this topic.

2.1 Significance of water resource

         Singh (1992) discussed the irrigated and rain fed agriculture. The irrigated agriculture has received adequate attention and dry land agriculture has remained neglected for along time. The rain fed agriculture was risky because of unstable and low rainfall and farming in those areas is constrained by limiting soil-moisture capacity and heavy erosion of topsoil. The watershed programme was essentially more important for the dry land farming. The important, people in dry land farming was risk management but before initiating any programme, understanding the risk perception of the people is important. The watershed technology has two major components and the first was water Conservation and other was biotechnology.

         Nadkarani (1992) depicted about the water markets, it was felt that the emergence of the water markets should be welcomed as a programme development. It has been expanded employment opportunities in agriculture. And there is need for concern about both monopoly and sustainable use of groundwater particularly in water scarce regions. The suggestion was made that both public and private irrigation system and encouraging long-term commitment of allotment of water for land around the water source and water markets should be researched to maximize the efficiency of the use of scarce factors of production.

Rajput, Verma and Sharma (2000) analysed that the watershed approach were to optimize land use patterns, to conserve the soils and water resources, to manage the land and biological resources and to control degradation. The implications on outcomes of watershed programme aimed at in terms of efficiency, equity and sustainability. In dry land areas of the country has been promoted for water harvesting through rainwater management. A two sample villages in Rajiv Gandhi watershed development and non-watershed development, selected 45 farmers of Jhabua in Madhya pradesh and used multistage random sampling technique. In watershed development the changes in respect of cropping pattern, crop productivity and income was generated. Providing minor irrigation facilities like tanks, wells and tube-wells could increase the cropping intensity of the district. The resulted watershed management project aimed at raising the level of income, employment and productivity of various crops. 

Shivshanker (2005) concentrated the water use and water resource management. The dry-land technology and water shed development rests the principles of soil and water conservation followed by all other advances of crop technology and farming practices and the presentation on rain water harvesting in the field, strong and use for crop production and roof-top rainwater harvesting, strong and filtering and use for human consumption was made. As a monsoon played a dominant role in rain fed agriculture, it was grasp the rainfall data over a long period. The concept of recharging the rainwater in the ground rather than mere storage on the surface, dug-wells, hand pumps, recharge-wells and even pits and trenches were highly recommended. If a tank was renovated and desilted, the neighboring dug-wells and even bore wells have a chance to recuperate. This was field for water management was being attended to with traditional wisdom.           

       
Singh and Poonia (2005) have researched about integrated water management for sustainable agriculture in dry land watershed areas. In dry land areas on watershed basis has be an inappropriate strategy controlling ill effects of green revolution. Judicious use of all water resources control wasteful losses and its conservation technology lead to the efficient utilization of moisture for better productivity of crops. 

         Bhuvaneshwari  (2005) pointed out rainwater harvesting in the farm economy. For forms, various techniques such as farm ponds, percolation ponds, contour ploughing, summer ploughing, compartmental bunding, contour bunding, graded bunding, contour farming, micro catchments etc., can be adopted. And to increase the ground water level, specific water harvesting techniques like water harvesting through open bore well, percolation pit with bore method, recharge trench method etc., can be adopted.   

 2.2 Cost-benefit ratios of watershed management

         Mahnot et. al (1992) assessed that socio-economic evaluation of watershed management programme. It was to evaluate the socio-economic changes that have taken place after the implementation of watershed management in Thakara village in Rajasthan. The main aim of the project was to optimizing the productivity of all the available resource increasing awareness among rural people for participation towards the successful implementation of watershed management and increasing the introducing improved agro techniques for maximizing agricultural productivity. In this project has calculated benefit-cost ratios. The socio-economic evaluation of the project revealed that the programme has shown very favourable response in agriculture. There were increasing in employment opportunity, increase in gross return from agriculture crops and increase in milk production. So the total resulted of the watershed management of Thakarda village was economically feasible while helping the social upliftment of the farmers. 

         Singh et. al (1995) concluded that how the watershed approach in improving the socio economic condition of the people. In watershed development project at Peepal was of Udaipur district, soil and water conservation works were done. And the benefit cost ratio was used. After the implementation of the watershed project, it was evaluated in terms of conservation and development of resource and increase in productivity. The watershed management programme has not only increased the crop yield but also developed fodder resources in the area. The percapita income has gone up and the average benefit-cost ratio has also increased, which indicates the economic feasibility of watershed management programme for improving the socio-economic condition of farmers residing in the tribal area. 

         Murugan (1995) had revealed the cost incurred by water supply and management in kerala state. This study was mainly differentiated in two-sector economy. i.e. urban and rural water supply cost. The cost can be divided into fixed and fixed unit cost. The overall summation of the project defined the cost incurred by urban area is more than the rural areas efficiency in production was satisfied if all the inputs were optimally utilized, while distribution efficiency was the minimization of the losses during the transmission of traded water to the final consumer.  

          Babu et. al  (2000) has concentrated that the main canal irrigation system of Narasapur. And the 40 beneficiaries were selected randomly and the cobb-douglas production function were analysed. The water use depends upon the availability of water and cropping pattern. And the crops grown with tube-well as main source of irrigation indicated that the percent of irrigated dry crops. In the case of tube-well irrigated forms, the percent of area under irrigated dry crops were more predominant and the distance of the form increased, the area under irrigated dry crops also increased. The large scale ground water development to supplement the canal water.

          Dhawan (2000) assessed that some economical impact of the major water resources project on form economy of India. This study was conducted by cost and benefit analysis and based on the canal irrigation. The cost of irrigated farmers and government were charges paid by farmers using public irrigation system, financial losses incurred in providing public irrigation services in India. And depreciation charges to on total fixed assets in agriculture of public sector. There were conducted by the main cost structure. The benefits were divided into primary benefits and secondary benefits. A primary benefits were, the shape of income increase, increasing in saving and farm investment of farmers, increase in output of crops, the secondary benefits were in the reduction in instability in farm economy, employment benefit of irrigation have been widely increased, increase in construction work, another incidental benefit from developmental benefit from development of canal irrigation derived from the fact that irrigation waters also some other purposes. As they composed to cost and benefit, the benefits were increased as compared to cost incurred.

             Patel et. al (2003) depicted that the benefit of watershed management of khadhi district of Gujarat state. There were 10 villages and 217 farmers was drawn by proportionate random sampling technique and the coefficient of correlation were used to measured the technology of watershed management. In the extent of adoption of watershed management technology was observed better among these farmers who has dependency on agricultural occupation only and the higher level of education, social participation, big size of land holding, high level of income, higher level of economic motivation and higher involvement in the watershed management programme. And the resulted of the watershed management technology, the majority of the beneficiaries had medium level of extent of adoption of watershed technology, low and no cost technology. And this watershed management was to improve the knowledge on the various aspects of the watershed management of the farmers

            Ghosh and Verma (2004) assessed that participatory water management for sustainable development in that strategy was developed and implemented as per the need and socio economic condition of the farmers of fragile coastal agro-ecosystem of Orissa. The utility study was carried out taking as sample of 114 farmers from 18 water user groups, which revealed that additional area irrigated after the pump user groups formation was that particular area. In that strategy sustainable a nominal hiring fee of pump was charged to each user by the water User groups and was deposited in a joint account by group with the project functionaries. In that water resource development, 40 percent of the cost was spend by the group members in the form of both labour and cash. Group dynamics effectiveness of water user groups depended on several factors out of which participation, decision-making, operation and maintenance, interpersonal trust and fund generation received top most priority.                
               Arneja (2005) reviewed in economically for watershed development approach for sustainable agricultural development of Gandhi region rain fed areas in Punjab. The main aim of the watershed development approach was at augmentation and stabilization of production and productivity, minimizing ecological degradation, reduction in regional disparity and opening up of greater employment opportunities and means of sustainable livelihood to the rural poor. The watershed community was carried out the main development activities. In all watershed development projects trust is given on improving equity through special efforts at strengthening the socio-economic status of landless and women and to focus on development of poor families and ground water to be treated as a common property. There was an intangible benefit of soil and water conservation and environmental improvements. 


                          Amitha shaw (2005) has analysed that the cost sharing in watershed project in India and also analysed the subsidies of the agriculture and watershed projects. The cost and benefit ratio at the level of different activities undertaken by the watershed projects and the main aim of this project was to maximize the economic benefit from watershed development and to accelerate to the people to participate the watershed development project. The rationalization of subsidies in watershed development programmes is critical not only to reduce the financial burden of the states but also to mobilize the effective participation of people and induce private investment by farmers. Together, these would help the programmes to operate on a more sustainable, economic, environmental and financial basis. More effective subsidy structure could also unfold new avenues for negotiation among watershed communities and there by strengthen the participatory process for natural resource development across different activities and schemes.  

 2.3 People participation in different watershed management Programmes.

                        Arya and Samra (1994) concentrated peoples participation in watershed development and management programmed for crucial for their successful, sustainable and cost effective implementation. There were some components of watershed development plan such as bunding, leveling. The watershed aimed at containing surplus rainwater. The farmers were reluctant to make investments on their fields with regard to leveling and bunding. In the participation of watershed development project that people’s participation and cooperation was very essential for the success of watershed development programmes. And the major responsibility of the government was to provide financial and technical guidance, basic infrastructure and enabling legal and political environment conductive to people participation. 

               Singhal (1999) depicted that the participatory watershed management in Panchkula district. The main aim of the watershed management project was environmental improvement through rainwater harvesting and improvement in the quality of lands by leveling and sustainable increase in the productivity of the land. The water conservation research institute was constructed in 4 dams and people would interest in these construction. And these dams were helped them in procuring water for irrigation, when the villagers realized the benefit of irrigation water. In resulted in the watershed management project were creation of irrigation facility, equal rights and the crop productivity has increased 4-5 times and most of the villagers replaced their domestic animals. And to created awareness about new agricultural practices, use of seeds and fertilizers and solving inter village conflict.

               Pramanik and Bandyopadhyay (1999) examined use, field and economics of water. A field experiment was conducted during dry seasons, at the central agricultural research institute, to study the rater and method of Jalshakti application of the growth, yield, water use and economics of water. The study was conducted randomized block design. Jalshakti significantly increased the field germination and overall field were increased. A higher edge in net returns over control was recorded due to application on Jalshakti the season.    

 Marotia (2000) established that institutional role for sustainable management of water resource in agricultural sector in India. A study on institutional focused on the laws, convention and working rules in the society that either directly allocate resource or established the process of the watershed development. The institutions played on important role in different types such as canal, groundwater, and tank irrigation system management. Efficiency and equitable water distribution of canal water among different categories of farmers depend upon technical and institutional arrangements.                    

Roy and Gopal (2001) emphasized that the sukhomajri experiment, Haryana has been termed as model watershed projects in northern region. The economic and ecological perspective of watershed projects had been the main focus. The common element underlying in those experiments, was the preservation of local resources (i.e.) land water and forest through active peoples participation. A major achievement in this direction has been shown by a voluntary organization named Tarun Bharat Sangh working in Alwar district in Rajasthan. This project has revived the traditional irrigation ponds and also led to the perennial flow of water in the two rivers of this district. The significance of this experiment was the active participation of the community in the construction of water harvesting structures through community participation and community skill. It has led to the sustainable ecological, economic, social and cultural aspects of sustainable development in 650 villages of alwar and the neighboring districts.    

               Painuli (2003) examined that the enhancing productivity in different soils through efficient tillage-water interactions. The individual roles of tillage and water enhancing productivity are adequately studied and well recognized. In the basic objective, there is an imperative need to improve water use efficiency in crop production and systematic exploitation of tillage-water interaction could be a promising approach. The available information has been collected and to build a better understanding of the prospects that tillage and water interaction provides for enhancing the productivity in different soils, and to identify the existing gaps to build up the future research on the subject.

   Ramana and chandrasekaran (2005) emphasized the effectiveness of the watershed implementing agencies. In water shed areas implemented by randomly selected to government organization and non-government organization of 4-selected district in Karnataka. There were 74respondance from the both organization. The effective and efficient planning and implementation of watershed programme, both government and non-government organizations should has a common. Both at organization and field level they should have cooperation, coordination and collaboration. Both organization good gain benefit. The government organization could utilize the service of non-government organization to ensure the peoples participation. But non-government organizations could utilize the technical experts, funds and resources available from government organization for effective planning.

2.4 constraints faced to water resource management.

              Singh (1990) stated that the water management is a crucial factor for a sustainable agriculture. The water resource is a limit to which surface and ground water can be tapped for irrigation. The important and improve the low efficiency of water use for successful agricultural venture in dry lands. There was a big gap between the potential created and the potential created and the potential utilized. Better linking of conveyance system could reduce the loss of water conveyance. Water becomes costlier and the limited availability also underlies the need for more concerted action for evolving dry land forming technique.

          Das (1998) has analysed that the planning and strategy of water shed development. The optimal use of soil and land resources to provide the needs of ever growing population is a fundamental issue for the international community. In order to ensure sustainability in crop production, aforestated causatives would need to be overcome through a scientific data based development on watershed basis. The land-water management is a critical issue relating to all developmental activities in agriculture and the land degradation problems arise out of in efficient management of land. The major components of watershed management programme were as people’s participation and to develop the scientific management of water. In order to develop scientific watershed management plan. Knowledge of soil and water conservation was very much essential. 

Jansirani et. al (2003) researched about the constraints about watershed management programmes. The research was undertaken in few selected villages and 120 data were collected in Trichy district. There were two constraints faced by watershed programmes i.e. the constraints faced by farmers and the constraints faced by development department. The constraints faced by farmers were a monsoon failure as major one. There was an inadequate employment opportunities followed by high cost of cultivation. And the farmers have expressed poor survival of trees, erratic rainfall, inadequate water facility and inadequate farmers participation and inadequate water discharge. And the constraints faced by development department officials were the immense workload of programme work. Poor follow up yield visit by staff and poor coordination among staffs. 

         Pandimuruga (2004) stated that India was heading towards freshwater crises mainly due to improper management of water resources and environmental degradation, which has led to a lack of access to safe water supply to millions of people. These freshwater crises were already evident in many parts of India varying in scale and intensity depending mainly on the time of the year. About 2.7 per cent of the total water available on the earth was fresh water of which about 75.2 per cent lies frozen in Polar Regions and another 22.6 per cent was in ground water. In the year of 2025, the country will be faced severe water shortage.                                  

             Manonmani (2005) explained the water management for based by communication strategy in India. Although these have been sizeable budget allocations for water managements in the successive five-year plan and sufficient natural resources found in and around India, water is still expected to be at the case of this country’s concern. It needs to such the ground realities to frame the appropriate communication strategy for development. Tamilnadu was the one of the model and the data were collected by the secondary source and there were used in operation technical design. The information and knowledge on water management were disseminated through all kinds of population media and therefore enhanced people’s compliance with authorities. There were many problems associated with this water management. There were many causes salinity, water logging, reducing aeration and percolation of applied fertilizer below the root system and ground water scarcity. And only 7 per cent of water saved in the agricultural sector, user’s ignorance and inadequate knowledge on water management is a matter of serious concern.

 2.5 Related studies with this topic.

                             Dayani et. al (1993) emphasized that the watershed management programme, the main aim of the project was to determine the economic viability of the Programme. The main aim was to find out the employment effect and to find out the environmental impact of the programme. It was an operational research project of fakot in outer Himalaya and cost-benefit analysis were used of components of watershed management. The crops raised in the watershed under rain fed condition. 5 per cent of the total capital cost of water resource development, repair and maintenance was taken as 10 percent of the capital cost. The main benefits from the sector were fuel, fodder and fibre, which were valued at minimum market prices. In this watershed management activities had generated casual as well as regular employment opportunities.

                Singh et al (2004) analysed that the impact of water shed development on traditional tank system. In recent years, programmes promoting in Situ rainwater harvesting and ground water-based irrigation have been extremely successful in many semi-arid areas of India. The changed pattern of water resulted in an additional 80 farmers in the tank in that area gaining access to irrigation. Increasingly, this has not been at the expense of irrigation in the tank area, as the total area irrigated in the command area has not changed even though the source of water is now ground water and not tank releases. The potential success of the integrated tank development plan prepared for tank, under community based tank management project is also discussed.

Sivanappan (2005) have explained the watershed development and management through ground water recharge. It was considered as unit of planning and development for all activities. In fact all the activities should be planned and executed in the selected watersheds. Even the selection of the watershed should also be done after prioritizing so that the one to be taken first can be identified. This is applicable whether it was purely an agricultural watershed or purely a forest watersheds or mixed lands. Watershed management was an integration of technologies with in the boundaries of drainage areas for optimum development of land, water, plant resources to meet the basis and minimum needs of the people lived in that watershed on sustained uses. The government of India has launched in the various types of watershed development programme as following;

· Integrated watershed development programme (IWDP).

· Comprehensive watershed development (CWDP). 

· Drought prone area programmes (DPAP).

· Desert development programme (DDP).

· Western Ghat development programme (WGDP).

· Hill area development programme (HADP).

· National watershed development programme in rain fed area (NAWDPRA).

And the watershed development programmes, the main objectives were to use the land and water resources to get the maximum benefits with the involvement of the people living in the watersheds.

               Sundarshan (2005) explained the integrated watershed management. It has come to be recognized internationally as an important holistic approach to natural resources management, which seeks to promote the concept of sustainable development. Integrated watershed management involves the coordinated use and management of land water and vegetation and other biophysical resources with the entire watershed with the object of ensuring minimal land degradation and erosion and causing minimal impact to water yield and quality and other features of the environment.

CHAPTER 3

   METHODOLOGY

           The methodology adopted in the current study on “Impact of water resource management on agricultural production of Goodalur village in coimbatore district” is presented and discussed under the following heads.

3.1. Selection of the study

3.2. Collection of data and the period of study

3.3. Method of analysis

3.4. Limitations of the study

3.1. Selection of the study

      Coimbatore is the third largest city in Tamilnadu, with a population of more than 15 lakhs. Surrounded by the north of coimbatore is the beautiful Nilgiris hills, the south of coimbatore is agricultural district of Dindigul, the east of the coimbatore is Erode district which is known as turmeric city and the west side of the city is Kerala district. The climate is comfortable round the year. The city is situated on the banks of the river Noyyal. The rich black soil of the region has contributed to Coimbatore’s flourishing agricultural industry and, it is 

in fact, the successful growth of cotton has served as a foundation of the establishment of its famous textile industry and the Coimbatore is known as “South Indian Manchester” and the Coimbatore is otherwise known as textile city. There are more than 30,000 tiny small, medium and large industries and textile mills. The city is known for its entrepreneurship of its residents. Coimbatore is also famous for the manufacture of motor pump sets and varied engineering goods, due to which it has earned the title “Detroit of the south”. The development of Hydro electricity from the pykara falls is led to a cotton boom in Coimbatore.

         With geographical position of the district is lying between 10”10’ and 11”30’ north latitude and between 76”40’ and 77”30’ east longitude. The area of the district is about 7469 sq km. According to the census 2001 the total population is about 4271856, in that male population is 2176031, female population is 2095825, rural population is 1451653 and urban population is 2820203. The density of population is 572. From the total population literates were about 2945278. From the total population cultivators about 177211 and agricultural labors were about 397614 and rests of them were coming under the other works such as household. 

3.2. Collection of data and the period of study  

       Data for the study were collected under the two-fold method, primary and secondary data. The present investigation was undertaken in Goodalur village, it was situated in Periyanaikan palayam block in Coimbatore district. The survey method was used to collect information on the socio economic factors and the method of water management of the farmers and the data collected with the help of interview schedule by personal contact with the respondance during the year of 2005-2006. The secondary data is collected from Coimbatore district profile and tenth five-year plan. The study implies the necessity of the water resource management used for the cultivation of the different crops.

             Accordingly the total population of the Goodalur village is 45000 in this about 95 per cent of the people were engaged in agricultural activities. We have purposely selected 75 farmers who 

were cultivating under the participation of the water resource management programme especially in the tank construction for the irrigation purpose. Hence specifically the study was made from this village. Here the land type is wet and the soil type is grey soil. The total area covered by this village is about 29.5 sq km; the most of the farmers were marginal landholders. The farmers were grouped under three-farm size. That is small (below 2 acres), medium (2-5 acres) and large (5 acres and above). The most of the farmers are participate the watershed and water resource management project, there are 5 check dams and 4 watersheds and from that we have selected 75 tank cultivators from the over all farmers.
            The temperature in the plains maximum at 39.20 Celsius and minimum of 16.00 Celsius. And in hill stations the maximum of 32.00 Celsius and minimum of about 10.40 Celsius. 

3.3. Method of analysis

The data so collected were arranged and tabulated for giving precise and concise information. Further, the following tools were applied to analyze the data.

 3.3.1. SIMPLE PERCENTAGE METHOD

3.3.2. CHI- SQUARE TEST ((2) 

3.3.1. Simple percentage method
         The absolute figures could not help to infer either exact or correct information therefore percentage method is applied. The simple percentage method was widely used throughout the current study.

3.3.2.  Chi- square test ((2)

              Chi square test was calculated to know the relationship between the variables namely size of the land of the farmers, cost of rain water storage, irrigation capacity of tank, hours of pumping, energy cost, energy use and problems of water resource. The (2 describes the magnitude of the dispersion between theory and observation .The formula used for estimating the chi- square test is
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Where:    O - observed frequency

               E - Expected frequency

To find the degrees of freedom

( = (r-1)(c-1)

 Where: r - number of rows

   
    c - number of columns

If the calculated value of the chi-square is less than the table value at a 5% level of degree of freedom the sum is said to be significant. And if the calculated value is greater than the table value the sum is said to be non significant.

3.4. Limitations of the study

1. The primary data were not an estimated value but this an    

      actual value.  


2. The study is a micro level study. Thus the findings of the  

      study may not be applicable for the macro level.]

3. The study has used the annual data collected from the

               annual profile. If monthly or quarterly data have been   

               available the results might have been different.
4.  Many of the variables are only qualitative, so the measurement of the variable may be impossible.

CHAPTER-4

RESULTS AND DISCUSSION

                   The results of the current study on “impact of water resource management on agricultural production of Goodalur village in coimbatore district” are described under the following headings.

        4.1. Socio-economic factors;

        4.2. Agricultural production in the selected village;

        4.3. Types of water resources management in Goodalur village;

        4.4. Relationship between costs of rainwater storage, day of                 

               irrigation by tank and size of land.

        4.5. Relationship between problems of water resources, energy                     

                    cost and hours of pumping for used in agricultural 

                 Production. 

        4.6. Plan outlay in agriculture and allied sectors.  

        4.7.  Food Grains production during 1996-2003

4.1. Socio-economic factors

4.1.1. Age of the head of the family

             Age is an important socio economic factor of the farmers. The total sample size obtained for the study comprise from different age groups. Therefore, the table 4.1.1 indicates the age of the selected farmers.

                                        Table 4. 1.1

                           Age of the head of the family

	Age group
	No of farmers
	Percentage (%)

	Up to 30 years

31-35

36-40

41-45

46-50

51-55

56-60

61-65

66-70

71-75

76-80

Above 80 years
	1

1

12

7

18

8

8

11

4

4

0

1
	1.33

1.33

16.00

09.33

24.00

10.67

10.67

14.67

05.33

05.33

0.00

1.33

	Total
	75
	100


                        As seen in the table 4.1.1 it is found that the maximum of 24 per cent of the farmers are come under the age group of 46-50 years, which noticed that, the village is based on rain fed agriculture for past several decades. And minimum of 1.33 per cent of the farmers come under the age group of below 30 years, 31-35 years and above 80 years. In now a day’s people were involved in agricultural and also engaged in non-agricultural activities. 

4.1.2. Sex of the selected farmers

          Sex is another important social factor in determining the non-economic factor of the farmers. Table 4.1.2 indicates the details regarding the sex of the selected farmers. 

                                Table 4.1.2

Sex of the selected farmers

	Sex
	No of farmers
	Percentage (%)

	Male

Female
	60

15
	80.00

20.00

	Total
	75
	100.00


           The table 4.1.2 shows that 80 per cent of the selected farmers were male and the remaining 20 per cent of them were female. Hence the both the sex of the people was engaged in agriculture.

 4.1.3 Educational status of the farmers

               Education is another important factor determining the socio-economic status of the farmers. Table 4.1.3 indicates the details regarding the educational status of the selected farmers.

                                        Table 4.1.3

Educational status of the farmers

	Educational status
	No of farmers
	Percentage   (%)

	Primary

Secondary

Higher secondary

College and above
	28

22

21

4
	37.33

29.33

28.00

05.33

	Total
	75
	100.00


            The table 4.1.3 shows that 37 per cent of the farmers were primary education and below primary education, 29 per cent of the farmers had only secondary education, 28 per cent of the farmers had higher secondary and remaining 5 per cent only were graduates.

Figure 4.1 (A)
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4.1.4 Annual agricultural income of the farmers

          The annual agricultural income of the farmers is an important factor determining the economic status of the farmers. Because the most of the farmers were depend on agricultural income. This is depicted in the table 4.1.4. 

                               Table 4.1.4

Annual agricultural income of the farmers

	Income level
	No of farmers
	Percentage (%)

	Up to 20000

20000-50000

Above 50000
	14
	61.33

20.00

18.67

	Total
	75
	100.00


            The table 4.1.4 observed that 61 per cent of the farmers, the annual agricultural income was below Rs 20000, 20 per cent of the farmers having their income between Rs 20000-50000, and the remaining 19 per cent of the farmers having their family income is above Rs 50000. Thus we can assume that more than half of the farmers getting only low agricultural income because land size, utilization of water resource and the size of the tank.

4.2. Agricultural production in the selected village;

4.2.1 Size of the land of the farmers

         As the main factor of agriculture production, the land holed by the farmers in the selected village is given in table 4.2.1

Table 4.2.1

Size of the land of the farmers

	Land size
	No of farmers
	Percentage (%)

	Below 2 acres

2-5 acres

Above 5 acres
	17
	52.00

25.33

22.67

	Total
	75
	100.00


                 The table 4.2.1 indicates that there are 52 per cent of small farmers, 25 per cent of marginal farmers and 23 per cent of large farmers in the selected village. So more than half of the farmers were below in the level of only 2 acres.                           

Figure 4.2. (A)
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4.2.2. Crops cultivated in the selected village

          In that selected village, the cultivated of different types of crops are determined the agricultural production of the selected village is given in the table 4.2.2.

Table 4.2.2

Crops cultivated in the selected village

	Farmers
	No of farmers
	Percentage

	Coconut cultivators

Banana cultivators

Turmeric cultivators

Sugarcane cultivators

Coconut and Banana

Coconut and sugarcane

Coconut and turmeric

Banana and Turmeric

Banana and sugarcane

Turmeric and sugarcane

Coconut, Banana and Turmeric

Banana, turmeric and sugarcane

Coconut, turmeric and sugarcane

Coconut, Banana and sugarcane

All the 4 crops
	16

22

  3

  3

18

  3

 3

 2

 1

 1

 1

 0

 1

 0

 1
	21.33

29.33

  4.00

  4.00

24.00

  4.00

  4.00

  2.66

  1.33

  1.33

  1.33

  0.00

 1.33

 0.00

 1.33

	Total
	          75
	      100.00


           The table 4.2.2 implies that different types of crops cultivated in the selected village. Most of the farmers cultivated in both two types of crops and more than two crops. From the above table there were 29 per cent of farmers have been cultivated in banana only, the next majority of the farmers i.e., 24 per cent of farmers have been cultivated only banana and coconut, 21 per cent of farmers were cultivated only in coconut, and 4 per cent of the farmers were cultivated in Turmeric, Sugarcane, Coconut and sugarcane, Coconut and turmeric, and very least number of farmers were cultivated in many other crops.

4.2.3. Total pumping hours of irrigation

           The total pumping hours is also another important factor for determining agricultural production. This is depicted in the following table.

Table 4.2.3

Total pumping hours of irrigation

	Hours of pumping
	 No of farmers
	Percentage (%)

	Less than 2 hours

2 hours – 5 hours

5 hours and above 
	18

37

20
	24.00

49.33

26.67

	Total 
	75
	100.00


                 The table 4.2.3 implies that the total pumping hours for used in agricultural production. The 49 per cent of the farmers under the group of 2-5 hours, 27 per cent of farmers are pumping above 5 hours and remaining 24 per cent of people pumping in below 2 hours.

4.3. Types of water resources management in Goodalur village

4.3.1. Type of water resource used in agricultural production

         The type of water resource is an important factor of water resource management used in agricultural production. The different types of water resource can be depicted in the table 4.3.1.

Table 4.3.1

Types of water resources

	Types of water resources
	No of farmers
	Percentage

	Well 

Bore well

Dam 

Well and Bore well

Bore well and dam

Well and dam
	23

30

10

7

4

1
	30.67

40.00

13.33

9.33

5.33

1.33

	Total 
	75
	100.00


 In table 4.3.1 depicted the different types of water resources used in the selected village. The 40 per cent of the farmers are used in bore well, 31 per cent of farmers are used in well, 13 per cent of farmers are used in dam resource, 9 per cent of farmers used both well and bore well, 5 per cent of the farmers are used in bore well and dam and remaining 1 per cent only used in well and dam.

Figure 4.3. (A)
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4.3.2. Cost incurred by tank irrigation

          The tank is an important factor to the storage of water resource and the cost of tank irrigation is an important factor to determine the cost of the agricultural production. This can be explained the table 4.3.2.

Table 4.3.2

Cost incurred by tank irrigation

	Cost
	No of farmers
	Percentage (%)

	Up to 25000

25000 & above
	48

27
	64.00

36.00

	Total
	75
	100.00


       The table 4.3.2 implies that the cost incurred by tank construction. There were 64 per cent of farmers had under the group of below Rs 25000 and remaining 36 per cent of farmers had spend the construction cost of Rs 25000 and above. 

4.3.3. Hours of irrigation by tank

             The capacity of tank and hours of irrigation by tank are most important factor for the agricultural production of the selected village. This can be explaining by table 4.3.3.

Table 4.3.3.

Hours of irrigation by tank

	Total hours
	No of farmers
	Percentage (%)

	Less than 1 hours

1 hours and above
	42

33
	56.00

44.00

	Total
	75
	100.00


          The table 4.3.3 can be depicted the two category of irrigation hours used by farmers. There were 56 per cent of farmers used by tank only below 1 hour for irrigation purpose and remaining 44 per cent of farmers were used by tank for 1 hour and above. So tank had contributed an important role for agricultural production.

4.3.4. Annual water expenses

                The annual water expenses of farmers were determining the involvement and willingness of farmers in water resource management programme for irrigation purpose.

Table 4.3.4

Annual water expenses

	Amount of expenses
	No of farmers
	Percentage (%)

	Below 5000

5000-15000

15000 and above
	60

13

02
	80.00

17.33

2.67

	Total
	75
	100.00


                   The table 4.3.4 depicted the annual water expenses of the farmers. There were three groups, the 80 per cent of the farmers under the group of below 5000 amount group, 17 per cent of the farmers were in the group of 5000-15000 and remaining only 3 per cent of the farmers were in the group of above 15000. So most of the farmers were spend expense by water is very low level because of their land size and help of government. 

4.3.5. Loan borrowers of water resource management

          Loan borrowed farmers were an important factor to determine the cost incurred by the farmers to the water resource management whether it may be own investment or not this can be explained by the table 4.3.5

Table 4.3.5.
Loan borrowers of water resource management

	Source of loan
	Number of farmers
	Percentage

	Own investment

Bank loans

Non-banking loans
	60

10

5
	80.00

13.33

6.67

	Total
	75
	100.00


     The table 4.3.5 determining the percentage of loan borrowers and type of institution. There were 80 per cent of the farmers were in non- loan borrowers, 13 per cent of the farmers were loan borrowed by banks and 7 per cent of the farmers loan borrowed by non banking private sectors. The resulted of the table, only in the small number of farmers were borrowed by loans.

4.3.6. The credit limit of the farmers

          The amount of credit of the farmers also determines the capacity of tank and other management activity. This can be implied by the table 4.3.6.

Table 4.3.6

Credit limit of the farmers

	Amount of credit
	No of farmers
	Percentage

	Own investment

Below 25000

25000 and above
	60

12

  3
	80.00

16.00

 4.00

	Total
	75
	           100.00


      The table 4.3.6 depicted that the majority of the 80 per cent were used their own investment, and 16 per cent of the farmers were borrowed only below 25000 and remaining 4 per cent of the farmers were borrowed above 25000.

4.4. Relationship between costs of rainwater storage, day of 

        irrigation by tank and size of land.

4.4.1. Relationship between the size of land and cost of 

          rainwater storage system per annum.
               There is no relation between the size of land and the cost of rainwater storage system used for the agricultural production. To analyze this relationship the chi-square technique is used.

Table 4.4.1

Relationship between the size of land and cost of

rainwater storage system per annum.
	  Size of land
	   Cost of rainwater storage system
	     Total 

	
	Below    Rs 500
	Rs 500 and above 
	No 
	   %

	
	No
	   %
	No
	   %
	
	

	Below 2 acres
	32
	42.67
	  7
	  9.33
	 39
	  52.00

	2-5 acres
	12
	16.00
	  7 
	  9.33
	 19
	  25.33

	Above 5 acres
	  4
	  5.33
	13
	17.33
	 17
	  22.67

	Total 
	48
	64.00
	27
	36.00
	 75
	100.00


* 5 % level of significance

** 1% level of significance

          NS: Non significance

                 Chi-square value ((2) = 17.606 NS
                 Degrees of freedom= 2

                 Table value= 5.99

Therefore the calculated value of the chi-square ((2) 17.606 is greater than the table value ((20.05) 5.99. Hence the hypothesis that there is no relation between the size of land and the cost of rainwater storage system used for the agricultural production is rejected at the 5% level of significance.

4.4.2. Relationship between the size of land and day of irrigation 

          by tank

                   There is no relation between the size of land and day of irrigation by tank used for irrigation purpose. To analyze this relationship the chi-square technique is used.

Table 4.4.2

Relationship between the size of land and day of irrigation

by tank

	Size of land
	Day of irrigation by tank
	Total

	
	Below one day
	One day and above
	No
	%

	
	No
	%
	No
	%
	
	

	Below 2 acres
	27
	36.00
	12
	16.00
	39
	52.00

	2-5 acres
	11
	14.67
	8
	10.67
	19
	25.33

	Above 5 acres
	4
	5.33
	13
	17.33
	17
	22.67

	Total
	42
	56.00
	33
	44.00
	75
	100.00


* 5 % level of significance

* * 1% level of significance

          NS: Non significance

              Chi-square value ((2) =10.073 NS
              Degrees of freedom= 2

                  Table value= 5.99 

               Therefore the calculated value of the chi-square ((2) 10.073 is greater than the table value ((20.05) 5.99. Hence the hypothesis that there is no relation between the size of land and the day of irrigation by tank used for the irrigation purpose is rejected at the 5% level of significance.

4.5. Relationship between problems of water resources, energy                     

          cost, energy use and hours of pumping for used in                    

        agricultural Production. 
4.5.1. Relationship between hours of pumping and problems of        

          water resources.
               There is no relation between hours of pumping and problems of water resources in water resource management. To analyze this relationship the chi-square technique is used.

Table 4.5.1

Relationship between hours of pumping and problems of

water resources.
	Hours of pumping
	Problems of water resources
	Total

	
	No problems
	Scarce of water
	Inadequate water supply
	High cost
	

	
	No
	%
	No
	%
	No
	%
	No
	%
	No
	%

	Below 1 hour


	1
	1.33
	13
	17.33
	2
	2.67
	2
	2.67
	18
	24.00

	1-3 hours
	2
	2.67
	28
	37.33
	0
	0.00
	7
	9.33
	37
	49.33

	3 hours and above
	0
	0.00
	19
	25.33
	0
	0.00
	1
	1.33
	20
	26.67

	Total
	3
	4.00
	60
	80.33
	2
	2.27
	10
	13.33
	75
	100.00


           * 5 % level of significance

* * 1% level of significance
          NS: Non significance

              Chi-square value ((2) =10.184*
              Degrees of freedom= 6

                  Table value= 12.6

Therefore the calculated value of the chi-square ((2) 10.184 is less than the table value ((20.05) 12.6. Hence the hypothesis that there is no relation between hours of pumping and problems of water resources in water resource management is accepted at the 5% level of significance.

Figure 4.5.(A)
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4.5.2. Relationship between hours of pumping and energy cost

         There is no relation between hours of pumping and energy cost in water resource management. To analyze this relationship the chi-square technique is used.

Table 4.5.2

Relationship between hours of pumping and energy cost

	Hours of pumping
	Energy cost
	Total

	
	Free cost
	Below Rs 5000
	Rs 5000 and above
	

	
	No
	%
	No
	%
	No
	%
	No
	%

	Below 1 hour


	16
	21.33
	1
	1.33
	  1
	1.33
	18
	24.00

	1-3 hours
	20
	26.67
	1
	1.33
	16
	21.33
	37
	49.33

	3 hours and above
	5
	6.67
	0
	0.00
	15
	20.00
	20
	26.67

	Total
	41
	54.67
	2
	2.67
	32
	42.67
	75
	100.00


          * 5 % level of significance

* * 1% level of significance

          NS: Non significance

              Chi-square value ((2) =18.889NS
              Degrees of freedom= 4

                  Table value= 9.49

Therefore the calculated value of the chi-square ((2) 18.889 is greater than the table value ((20.05) 9.49. Hence the hypothesis that there is no relation between hours of pumping and energy cost in water resource management is rejected at 5% level of significance.

4.5.3. Relationship between hours of pumping and energy use

        There is no relation between hours of pumping and energy use in agricultural production. To analyze this relationship the chi-square technique is used.

Table 4.5.3

Relationship between hours of pumping and energy use
	Hours of pumping
	Energy use
	Total

	
	Diesel
	Electricity
	Others
	

	
	No
	%
	No
	%
	No
	%
	No
	%

	Below 1 hour


	0
	0.00
	17
	22.67
	 1
	1.33
	18
	24.00

	1-3 hours
	2
	2.67
	34
	45.33
	 1
	1.33
	37
	49.33

	3 hours and above
	 1
	1.33
	15
	20.00
	 4
	5.33
	20
	26.67

	Total
	3
	4.00
	66
	88.00
	6
	8.00
	75
	100.00


          * 5 % level of significance

* * 1% level of significance

          NS: Non significance

              Chi-square value ((2) =6.518* 
              Degrees of freedom= 4

                  Table value= 9.49

Therefore the calculated value of the chi-square ((2) 6.518 is less than the table value ((20.05) 9.49. Hence the hypothesis that there is no relation between hours of pumping and energy use in agricultural production is accepted at 5% level of significance.

Figure 4.5 (B)
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4.6. Plan outlay in agriculture and allied sectors

Table 4.6

Plan wise position in agriculture and allied sectors

	Plans
	Total plan outlay
	Agriculture and allied sectors
	Percentage of agriculture and allied sectors

	I Plan (1951-56)*

II Plan (1956-61)*

III Plan (1961-66)*

Annual plans

(1966-69)**

IV Plan (1969-74)**

V Plan (1974-79)

Annual plans (1979-80)

VI Plan (1980-85)

VII Plan (1985-90)

Annual plan (1990-91)

Annual plan (1991-92)

VIII Plan (1992-97)

IX Plan (1997-2002)

X Plan (2002-07)
	  2378

  4500

  8577

  6625

15779

39426

12177

97500

  180000

58369

64751

  434100

  859200

  398890
	  354

   501

  1089

  1107

  2320

  4865

  1997

  5695

10525

  3405

  3851

22467

42462

20668
	14.9

11.3

12.7

16.7

14.7

12.3

16.4

  5.8

  5.9

  5.8

  6.0

  5.2

  4.9

  5.2


Source: Planning commission (2002-07)
* Includes animal husbandry, special area programme, rural development and forestry and wildlife.

** Includes buffer stocks of Rs 140 crores for 1968-69, Rs 24 crores for 1969-70, Rs 50 crores for 1971-72 and Rs 25 crores for 1972-73 and Rs 24 crores for 1973-73. Thus the figures for V plan work out to Rs 124 crores against the original plan provision of Rs 225 crores.

              The table 4.6 implied that the percentage of plan outlay in agriculture and allied sectors to total outlay varied in between 11.3 per cent to14.9 percent from the first plan to the fifth plan. This sector includes animal husbandry, special area programme, rural development and forestry and wildlife from the VI to the IX plan, the share of agriculture and allied sectors include animal husbandry and research and education only.

4.7. Food Grains production during 1996-2003

       The food grains production in India during in the year of 1996-2003 were depicted in the table of 4.7.

Table 4.7

Food Grains production during 1996-2003
	Crops
	Years

	
	1996-1997
	1997-1998
	1998-1999
	1999-2000
	2000-2001
	2001-2002
	2002-2003

	Rice 

Wheat 

CoarseCereals 

Pulses
	81.7

69.4

34.1

14.2
	82.5

66.4

30.4

13.0
	86.1

71.3

31.3

14.9
	89.7

76.4

30.3

13.4
	84.9

68.8

31.6

10.7
	93.1

71.8

33.9

13.2
	77.7

68.9

25.1

11.5

	Food Grains

	Kharif

Rabi
	103.9

  95.5
	101.6

  90.7
	102.9

100.7
	105.5

104.3
	103.4

92.5
	111.5

100.5
	90.3

92.9

	Total 
	199.4
	192.3
	203.6
	209.8
	95.9
	212.0
	183.2


Source: Ministry of agriculture (2002-03)

               The table 4.7 determining the food grains production in India during in the year of 1996-2003. There were the food grain production in 2002-2003 was likely to be lower, estimated at 183.2 million tones compared to last years production of 212.02 million tones (fall of 13.6 per cent). The short fall in 2003 food grain output, which is the lowest since 1996-1997, was mainly due to the decline in Kharif production from 111.5million tones last year to 90.3 million tones in the year of 2002-2003 (fall of 19.09 per cent). The Rabi food grain production was also likely to drop to 92.9 million tones compared to the last years 100.5 million tones a drop of 7.5 per cent.

                  Rice production in the year of 2002-2003 was likely to be 77.7 million tones (93.1 million tones last years) and wheat production was likely to be 68.9 million tones (71.8 million tones last year). There was also a large decline likely in production of coarse cereals to 25 million tones (34 million tones last year). Pulses production was likely to drop to 11.5 million tones from13.2 million tones last year.

 CHAPTER 5

SUMMARY AND CONCLUSION

         Water is a precious, prime and pivotal natural resource available in nature, which fulfills number of significant functions, a basic human need and a precious national asset. Unlike most other natural resources, water does not have any substitute in its main uses. It can be used lavishly or effectively but cannot be replaced. It is also one of the most important needs of all human beings, without which life is practically impossible. It is an essential constituent of all living organisms and forms about 75 per cent of the matter of earths crust. Water is distributed in different forms, such as rainwater, river water, spring water, ground water and mineral water. There are two major sources of water namely surface water and ground water.

                   The water resources of India are limited and in spite of the fullest exploitation of all water resources not more than 50 per cent of the agriculture land can be brought under irrigation. India has the world’s largest irrigated area i.e. 84 mha. At present nearly 40 percent of the area is under major irrigation projects. The demand and water for agriculture and other activities are increasing day by day. India is one of the few countries in the world endowed with plenty of land and water resource. The average precipitation is 1250 mm over 329-mha areas. The total water availability is about 2300 m3 /p/year and when the population reaches a level of 1640 m in a year of 2050. India, which has 16 percent of the world’s population and 2.45 percent of land resources, has roughly 4 percent of land resource.

          Among the states in India, tamilnadu is one of the water-starved states whose percapita income is less than the national average. In tamilnadu with 6 percent of the population and 4 percent of land area of the country has only about 2 percent of country’s water resource. The performance of monsoon rains will decide the water resource utilization in Tamilnadu. The available water resource of tamilnadu including imported water is about 5-75 mhm or about 2000 TMC. But the demand is estimated as 7 mhm or about 2500 TMC.

              Hence the current study on “ water resource management and agricultural production in Coimbatore district” with the following objectives 

     1.To study the development of water resource in India.

2.To study the capacity of water in Coimbatore district.

3.To study the socio-economic status of the selected farmers.

4.To analyse the benefits of water resource management.

5.To study the suggestions from suitable policy measures.

               Data for the study were collected under the two-fold method, primary and secondary data. The present investigation was undertaken in Goodalur village, it was situated in Periyanaikan palayam block in Coimbatore district. The survey method was used to collect information on the socio economic factors and the method of water management of the farmers and the data collected with the help of interview schedule by personal contact with the respondance during the year of 2005-2006. The secondary data is collected from Coimbatore district profile and tenth five-year plan. The study implies the necessity of the water resource management used for the cultivation of the different crops.

The major findings of the study are as follows:

4.1. Socio-economic factors:
a. The maximum of 24 per cent of the farmers are come under the age group of 46-50 years, which noticed that, the village is based on rain fed agriculture for past several decades. And minimum of 1.33 per cent of the farmers come under the age group of below 30 years, 31-35 years and above 80 years. In now a day’s people were involved in agricultural and also engaged in non-agricultural activities.

b. The 80 per cent of the selected farmers were male and the remaining 20 per cent of them were female. Hence the both the sex of the people was engaged in agriculture.

c. The 37 per cent of the farmers were primary education and below primary education, 29 per cent of the farmers had only secondary education, 28 per cent of the farmers had higher secondary and remaining 5 per cent only were graduates. 

d. The 61 per cent of the farmers, the annual agricultural income was below Rs 20000, 20 per cent of the farmers having their income between Rs 20000-50000, and the remaining 19 per cent of the farmers having their family income is above Rs 50000. Thus we can assume that more than half of the farmers getting only low agricultural income because land size, utilization of water resource and the size of the tank.

4.2. Agricultural production in the selected village

a. There are 52 per cent of small farmers, 25 per cent of marginal farmers and 23 per cent of large farmers in the selected village. So more than half of the farmers were below in the level of only 2 acres. 

b. There were 29 per cent of farmers have been cultivated in banana only, the next majority of the farmers i.e., 24 per cent of farmers have been cultivated only banana and coconut, 21 per cent of farmers were cultivated only in coconut, and 4 per cent of the farmers were cultivated in Turmeric, Sugarcane, Coconut and sugarcane, Coconut and turmeric, and very least number of farmers were cultivated in many other crops.

c. The 49 per cent of the farmers under the group of 2-5 hours, 27 per cent of farmers are pumping above 5 hours and remaining 24 per cent of people pumping in below 2 hours.         

4.3. Types of water resources management in Goodalur village

a. The 40 per cent of the farmers are used in bore well, 31 per cent of farmers are used in well, 13 per cent of farmers are used in dam resource, 9 per cent of farmers used both well and bore well, 5 per cent of the farmers are used in bore well and dam and remaining 1 per cent only used in well and dam.


b. There were 64 per cent of farmers had under the group of below Rs 25000 and remaining 36 per cent of farmers had spend the construction cost of Rs 25000 and above.

c. There were 56 per cent of farmers used by tank only below 1 hour for irrigation purpose and remaining 44 per cent of farmers were used by tank for 1 hour and above. So tank had contributed an important role for agricultural production.

d. There were three groups, the 80 per cent of the farmers under the group of below 5000 amount group, 17 per cent of the farmers were in the group of 5000-15000 and remaining only 3 per cent of the farmers were in the group of above 15000. So most of the farmers were spend expense by water is very low level because of their land size and help of government. 

e. There were 80 per cent of the farmers were in non- loan borrowers, 13 per cent of the farmers were loan borrowed by banks and 7 per cent of the farmers loan borrowed by non banking private sectors. The resulted of the table, only in the small number of farmers were borrowed by loans.

f. The 80 per cent were used their own investment, and 16 per cent of the farmers were borrowed only below 25000 and remaining 4 per cent of the farmers were borrowed above 25000.

4.4. Relationship between costs of rainwater storage, day of irrigation by tank and size of land.

a. The chi-square ((2) 17.606 is greater than the table value ((20.05) 5.99. Hence the hypothesis that there is no relation between the size of land and the cost of rainwater storage system used for the agricultural production is rejected at the 5% level of significance.

b. The chi-square ((2) 10.073 is greater than the table value ((20.05) 5.99. Hence the hypothesis that there is no relation between the size of land and the day of irrigation by tank used for the irrigation purpose is rejected at the 5% level of significance.
 4.5. Relationship between problems of water resources, energy cost, energy use and hours of pumping for used in                    

agricultural Production.
a. The chi-square ((2) 10.184 is less than the table value ((20.05) 12.6. Hence the hypothesis that there is no relation between hours of pumping and problems of water resources in water resource management is accepted at the 5% level of significance.

b. The chi-square ((2) 18.889 is greater than the table value ((20.05) 9.49. Hence the hypothesis that there is no relation between hours of pumping and energy cost in water resource management is rejected at 5% level of significance.

C. The calculated value of the chi-square ((2) 6.518 is less than the table value ((20.05) 9.49. Hence the hypothesis that there is no relation between hours of pumping and energy use in agricultural production is accepted at 5% level of significance.

4.7. Plan outlay in agriculture and allied sectors

          The percentage of plan outlay in agriculture and allied sectors to total outlay varied in between 11.3 per cent to14.9 percent from the first plan to the fifth plan. This sector includes animal husbandry, special area programme, rural development and forestry and wildlife from the VI to the IX plan, the share of agriculture and allied sectors include animal husbandry and research and education only.

4.8. Food Grains production during 1996-2003

      The food grains production in India during in the year of 1996-2003. There were the food grain production in 2002-2003 was likely to be lower, estimated at 183.2 million tones compared to last years production of 212.02 million tones (fall of 13.6 per cent). The short fall in 2003 food grain output, which is the lowest since 1996-1997, was mainly due to the decline in Kharif production from 111.5million tones last year to 90.3 million tones in the year of 2002-2003 (fall of 19.09 per cent). The Rabi food grain production was also likely to drop to 92.9 million tones compared to the last years 100.5 million tones a drop of 7.5 per cent.

                  Rice production in the year of 2002-2003 was likely to be 77.7 million tones (93.1 million tones last years) and wheat production was likely to be 68.9 million tones (71.8 million tones last year). There was also a large decline likely in production of coarse cereals to 25 million tones (34 million tones last year). Pulses production was likely to drop to 11.5 million tones from13.2 million tones last year.

Conclusion 

       The findings of the study reveal that the agricultural production, water management and people participation are basically determined by the availability of water and adequate rainfall. Because the selected village was the rain fed agricultural village. Farmers were to motivate to minimize the cost of their inputs i.e. the cost of water management and to maximize the agricultural production. So they want to any help of government to improve their water management practices.

         In the Goodalur village the government spend cost to implement the many watershed and water resource management programmes. And the government should provide   guidance of farmers about the water resource management programmes. The many banks were ready to provide the agricultural loans. So the improvement of water resource management is not at all to improve the agricultural production but also improve the wasteland cultivation, increasing the employment opportunity and improving the socio-economic status of the farmers.
The following are the problems   of the study:

1. There was inadequate supply of water to the agricultural production.

2. There was untimely supply of water from the main source.

3. There was high cost incurred by the water resource management project.

4. The farmers were ignored the modern methods of water resource management project.

5.  The poor contact between the farmers and water resource management departments. 

6. There was delayed and improper implementation of water management practices.

In view of the above problems, following recommendations can be made:

1. To improve the scientific method of water storage and management practices.

2. To follow the modern method of cultivation for improving the agricultural production.

3. To improve the capacity of water storage systems.

4. To follow the rainwater harvesting for improving agricultural production.

SUGGESTIONS:

1. Setting up huge level of water resource and watershed management organizations in the states.

2. Technical and financial support to the village panchayats.

3. Encouraging group and community activity of the villages. 

5. The V.E.O. concentrate on water resource management projects.

6. The government agencies and voluntary agencies should pay more attention to improve watershed management through improving agricultural activity.
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An interview schedule to elicit information to the impact of water resource management on agricultural production of Goodalur village in Coimbatore district 

Name


: 

Age



: 
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        1-3 Hours

Below 1 hour

Address


: 

Sex



: 

Education


: 


Annual Income

: 


Type of land

: 

Type of soil


: 

Size of the land

:




Major crops

: 


Source of water

: 


Water storage systems

: 


Cost incurred by tank 

construction (in Rs) 

: 



Dimensions 



Materials 



: ______________________

Cement



: ______________________

Iron




: ______________________

Labour



: ______________________

Size of tank storage system : 

Dimensions:

Height (in feet)


: ______________________


Length (in feet)


:_______________________

Width (in feet)


: ______________________

Capacity of tank (in liters)
: 




Hours of irrigation by tank 
: 


Cost of rain water storage (in Rs) 


Dimensions 

Materials 



: ___________________

Cement 



: ___________________

Iron 




: ______________________

Labour 



: ______________________

Size of rain water storage system : 

Dimensions: 

Height (in feet) 


: __________________

Length (in feet) 


: __________________

Width (in feet) 


: __________________

Hair of irrigation by rain water : 

Annual water expenses (in Rs) : ________________

Expenses met by 

: 


If loans borrowed, by 

: 


Amount of credit 

 
         :           

                                                               

Hours of pumping water (in hours) : 


Energy using 


: 

Monthly cost incurred by energy 

                                             (in Rs) :          Less than 5000

                                                                    Above 5000
Problems of water resource 

: 


If any problem, specify 


: 

Measures to solve the problem
: 


Specify the measures 


: __________________
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		Percentage (%)		Percentage (%)		Percentage (%)		Percentage (%)



Below 2 acres

2-5 acres

Above 5 acres

Total
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Sheet1

																		MAJOR CROPS CULTIVATED								WATER RESOURCE						WATER STORAGE SYSTEM

		no		age		sex		education		annual income		type of land		type of soil		size of land		coconut		banana		turmeric		sugarcane		well		borewell		dam		TANK		RAIN-TANK		cost by tank		SIZE OF TANK						capacity of tank		hour of irrigation		cost of rainwater		SIZE OF RAINWATER STORAGE						water expences		expences		loans borrowed		amount of		hours of		energy		energy		problems		measures		annual

																																				construction		height		length		width		(in lit)		by tank		storage system		height		length		width		(annual)		met by		by		credit		pumping		use		expences						yield

		1		45		1		3		1		2		2		1		1		1		0		0		0		1		0		1		1		1		4.5		10		6				1		800		4		3		3		4800		2		1		1		2		2		1		1		0

		2		49		2		2		3		2		2		3		1		0		1		1		1		0		0		1		1		2		8		20		15				2		1000		5		3		2		30000		3		2		2		3		2		2		1		0

		3		60		1		1		1		2		2		1		1		0		0		0		0		1		0		1		1		1		5		8		8				1		500		5		3		2		2500		1		0		0		1		2		free		1		0

		4		41		1		3		1		2		2		1		1		0		1		0		0		1		0		1		1		1		8		10		4				1		500		4		4		3		3000		1		0		0		1		2		free		1		0

		5		65		1		1		2		2		2		2		0		0		0		1		0		0		1		1		1		1		6		10		6				1		450		4		3		3		7300		3		2		1		2		1		2		1		2

		6		40		1		2		3		2		2		1		0		0		1		0		0		0		1		1		1		1		8		6		6				1		400		4		3		2		5000		1		0		0		2		1		2		3		2

		7		70		1		1		2		2		2		2		1		1		0		0		0		0		1		1		1		1		10		6		6				1		450		4		4		3		5000		1		0		0		2		2		2		1		2

		8		51		1		2		3		2		2		2		1		1		0		0		0		1		0		1		1		1		11		6		6				1		400		4		4		4		6000		2		1		1		1		2		1		3		0

		9		61		2		2		2		2		2		3		1		1		1		0		1		0		1		1		1		2		11		15		8				2		500		5		5		4		20000		1		0		0		3		3		2		3		0

		10		41		2		2		1		2		2		1		1		1		0		0		1		0		0		1		1		1		8		8		5				1		500		5		4		3		5000		1		0		0		1		2		free		1		2

		11		39		1		2		2		2		2		2		0		1		0		0		0		1		0		1		1		2		10		6		6				2		400		4		5		3		5000		1		0		0		2		2		free		3		0

		12		49		1		1		3		2		2		3		0		0		1		0		0		0		1		1		1		2		11		10		8				2		750		5		4		3		6300		2		1		1		2		2		2		0		0

		13		40		1		3		3		2		2		3		1		1		0		0		0		0		1		1		1		2		10		10		6				2		500		5		4		3		5000		1		0		0		2		2		2		0		2

		14		62		1		1		1		2		2		1		1		0		0		0		0		1		1		1		1		1		6		6		5				1		400		4		3		3		3000		1		0		0		1		2		free		0		2

		15		45		2		3		1		2		2		1		1		0		0		0		0		0		1		1		1		1		10		6		5				2		500		4		4		3		3500		1		0		0		1		2		free		3		2

		16		35		1		3		1		2		2		1		1		0		0		0		0		0		1		1		1		1		8		10		6				2		550		4		4		3		3000		1		0		0		1		2		free		1		2

		17		38		1		3		1		2		2		2		0		1		0		0		0		0		1		1		1		1		6		10		6				2		400		5		4		2		5500		1		0		0		1		2		free		1		2

		18		39		1		3		1		2		2		2		0		1		0		0		1		0		0		1		1		2		10		10		8				2		450		4		5		3		6000		1		0		0		1		2		free		2		2

		19		45		2		1		1		2		2		1		1		0		0		1		0		1		0		1		1		2		10		16		7				2		400		3		6		3		2000		1		0		0		1		2		free		2		0

		20		60		1		1		3		2		2		3		1		1		0		0		1		0		0		1		1		2		11		25		8				2		300		4		6		3		10000		1		0		0		2		2		2		1		0

		21		59		1		1		3		2		2		3		0		1		0		0		1		0		0		1		1		2		8		8		6				2		450		5		4		2		12000		1		0		0		2		2		2		1		0

		22		56		2		1		2		2		2		1		0		1		0		0		0		1		0		1		1		2		10		9		8				2		650		4		4		3		2000		2		1		1		3		2		2		1		0

		23		55		1		1		1		2		2		1		0		1		0		0		1		0		0		1		1		1		8		8		6				2		700		3		5		4		1000		1		0		0		3		2		2		1		0

		24		50		1		1		1		2		2		1		0		1		0		0		0		1		0		1		1		1		6		8		6				1		800		2		4		3		2500		1		0		0		3		2		2		1		0

		25		61		1		3		1		2		2		1		0		0		1		0		0		1		0		1		1		1		8		6		5				1		500		5		4		3		3000		2		2		2		2		2		2		1		0

		26		38		1		3		1		2		2		3		0		1		0		0		0		1		1		1		1		1		7		10		4				1		450		4		3		2		15000		1		0		0		3		2		2		1		0

		27		52		2		2		2		2		2		1		0		1		0		0		0		1		1		1		1		1		4		10		4				1		550		3		4		3		3000		1		0		0		2		2		free		3		0

		28		36		1		3		1		2		2		1		1		1		0		0		0		1		1		1		1		1		8		6		6				1		250		2		4		3		3500		1		0		0		2		2		free		3		2

		29		66		1		1		1		2		2		1		1		0		0		0		0		0		1		1		1		1		7		6		6				1		550		5		4		3		2000		2		1		1		2		2		free		3		2

		30		70		1		1		1		2		2		1		1		1		0		0		0		0		1		1		1		1		6		6		4				1		500		4		4		3		5000		1		0		0		2		2		free		3		2

		31		49		1		2		1		2		2		1		1		0		0		0		1		0		0		1		1		2		10		15		10				2		400		3		4		3		4000		1		0		0		2		2		free		3		2

		32		48		1		2		1		2		2		1		1		0		0		0		0		1		0		1		1		1		6		6		4				1		400		3		3		2.5		2000		1		0		0		1		2		free		1		2

		33		50		1		2		1		2		2		1		1		1		0		0		0		1		0		1		1		2		10		10		8				2		500		3		4		2.5		2500		1		0		0		1		2		free		1		0

		34		46		1		2		3		2		2		1		1		1		0		0		0		1		0		1		1		1		8		15		6				1		550		4		5		4		3000		1		0		0		1		2		free		1		0

		35		61		1		1		2		2		2		1		1		0		0		0		1		0		0		1		1		1		6		8		4				1		600		4		4		3		3000		1		0		0		2		2		free		1		0

		36		62		2		1		2		2		2		1		1		0		0		0		1		0		0		1		1		1		5		10		4				1		700		5		6		5		3500		2		2		1		1		2		free		1		0

		37		36		1		3		1		2		2		2		0		1		0		0		0		1		0		1		1		2		10		15		8				2		650		4		4		3		6000		1		0		0		2		2		free		1		0

		38		47		1		3		3		2		2		3		1		0		0		0		1		1		0		1		1		2		11		16		8				2		750		3		4		3		8000		1		0		0		1		2		free		1		0

		39		50		1		3		1		2		2		3		0		1		0		0		1		0		0		1		1		2		10		11		8				2		250		3		5		4		10000		1		0		0		2		2		free		1		0

		40		52		2		2		1		2		2		2		1		1		0		0		1		0		0		1		1		2		10		8		8				2		150		5		3		3		7000		1		0		0		1		2		free		1		0

		41		57		2		2		1		2		2		1		1		0		0		0		1		0		0		1		1		1		14		8		6				1		400		4		3		2		2000		2		1		2		2		2		2		1		0

		42		45		1		1		3		2		2		1		1		1		1		1		1		0		0		1		1		1		10		6		5				1		450		4		4		3		2000		1		0		0		1		3		2		1		0

		43		37		1		4		3		2		2		2		0		0		1		1		1		0		0		1		1		1		8		6		5				1		500		3		4		5		5000		2		1		1		23		2		2		1		0

		44		41		1		3		2		2		2		2		1		1		0		0		0		0		0		1		1		1		8		10		4				1		600		5		5		4		5500		1		0		0		3		2		free		1		0

		45		46		1		2		1		2		2		2		1		1		0		0		0		1		0		1		1		1		10		6		4				1		625		4		4		4		7000		1		0		0		2		2		free		1		0

		46		49		1		2		1		2		2		2		1		0		0		0		1		0		0		1		1		1		6		10		5				1		750		5		4		3		8000		1		0		0		2		2		free		1		0

		47		63		2		1		1		2		2		2		1		0		0		0		1		0		0		1		1		2		10		15		8				2		400		4		4		2		7500		1		0		0		2		2		2		1		0

		48		39		1		3		1		2		2		2		0		1		0		0		0		1		0		1		1		1		7		8		5				1		350		3		3		3		7500		1		0		0		2		3		2		1		0

		49		55		1		2		1		2		2		1		0		1		0		0		0		1		0		1		1		1		8		9		5				1		300		5		4		4		2000		1		0		0		2		2		2		1		0

		50		59		1		1		1		2		2		3		1		0		0		1		0		1		0		1		1		2		10		16		10				2		300		5		3		2		10000		1		0		0		3		2		2		1		0

		51		37		1		1		1		2		2		3		1		0		0		1		0		1		0		1		1		1		6		6		4				1		350		6		3		3		18000		2		1		1		3		3		2		1		0

		52		66		1		1		1		2		2		3		0		1		0		0		1		1		0		1		1		2		10		16		10				2		400		4		4		2		15000		1		0		0		3		2		2		1		0

		53		56		1		2		1		2		2		3		0		1		0		0		1		1		0		1		1		2		6		6		4				2		400		4		5		4		10000		1		0		0		3		1		free		1		0

		54		46		2		2		1		2		2		3		1		0		1		0		1		1		0		1		1		1		10		16		10				1		400		4		4		3		6000		1		0		0		2		2		2		1		0

		55		44		2		2		3		2		2		3		0		1		0		0		0		1		0		1		1		2		10		10		8				2		425		4		3		3		7000		1		0		0		3		2		2		1		0

		56		62		1		2		1		2		2		1		0		1		0		0		0		1		0		1		1		2		16		6		4				2		450		4		4		3		3000		1		0		0		3		3		2		1		0

		57		66		1		1		2		2		2		2		0		1		0		0		1		0		0		1		1		1		10		15		8				1		500		6		4		2		4000		2		1		1		3		2		2		1		0

		58		71		1		1		2		2		2		2		0		1		1		0		1		0		0		1		1		2		10		20		8				2		550		5		5		4		5000		1		0		0		3		3		2		1		0

		59		84		1		1		2		2		2		1		0		1		0		0		0		1		0		1		1		1		10		6		6				1		700		6		5		4		2000		1		0		0		3		2		2		1		0

		60		30		1		3		3		2		2		3		0		1		1		0		1		1		0		1		1		2		10		10		6				2		750		5		5		4		9000		1		0		0		3		2		free		1		0

		61		47		1		2		3		2		2		3		1		1		0		0		0		1		0		1		1		1		8		8		6				1		550		4		4		3		8000		1		0		0		2		2		free		1		0

		62		41		1		3		1		2		2		1		0		1		0		0		0		1		0		1		1		2		10		16		6				2		450		5		4		3		2000		1		0		0		2		2		free		1		0

		63		39		1		4		1		2		2		1		1		0		0		0		0		1		0		1		1		1		8		8		4				1		600		5		5		4		2000		1		0		0		2		2		free		1		0

		64		64		1		1		1		2		2		2		1		0		1		0		1		0		0		1		1		1		6		10		5				1		675		6		4		3		5000		1		0		0		2		2		2		1		0

		65		70		1		1		1		2		2		1		1		1		0		0		1		0		0		1		1		1		5.5		6		5				1		500		4		4		4		2000		1		0		0		2		2		free		1		0

		65		52		1		2		2		2		2		2		0		0		0		1		0		1		0		1		1		1		7		10		4				1		800		5		8		5		6000		1		0		0		2		2		2		1		0

		66		46		2		3		1		2		2		1		0		1		0		0		1		1		0		1		1		2		9		16		8				2		850		8		4		3		2500		1		0		0		1		2		free		1		0

		67		47		1		3		1		2		2		1		1		0		0		0		0		1		0		1		1		1		6		8		4				1		450		6		4		4		3500		1		0		0		2		2		free		1		0

		68		35		1		4		1		2		2		1		1		0		0		0		0		1		0		1		1		1		7		8		6				2		600		5		5		3		6000		1		0		0		2		2		free		1		0

		69		49		2		3		1		2		2		1		1		1		0		0		0		1		0		1		1		1		6		9		4				2		550		4		3		3		4000		1		0		0		2		2		free		1		0

		70		47		1		3		1		2		2		1		0		1		0		0		1		1		0		1		1		1		7.5		6		4.5				1		500		5		6		4		1500		2		2		1		2		2		free		1		0

		71		56		1		1		2		2		2		1		0		1		0		1		0		1		0		1		1		1		5		10		4				1		450		3		3		3		2000		1		0		0		3		2		free		1		0

		72		53		1		1		2		2		2		2		0		0		0		1		1		0		0		1		1		2		11		16		6				2		700		4		6		5		8000		1		0		0		2		2		2		1		0

		73		60		1		1		1		2		2		1		1		1		0		0		1		0		0		1		1		1		6		6		4				1		640		6		4		4		2500		2		1		1		2		2		free		1		0

		74		29		1		4		1		2		2		1		1		1		0		0		0		1		0		1		1		1		6		9		4.5				1		450		4		4		3		3500		1		0		0		3		2		free		1		0

		75		44		2		3		1		2		2		1		1		1		0		0		0		1		0		1		1		1		7		6		5				1		500		4		3		3		3800		1		0		0		3		2		free		1		0
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Sheet3

		Land size		No of farmers		Percentage (%)

		Below 2 acres				52

		2-5 acres				25.33

		Above 5 acres		17		22.67

		Total		75		100
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Chart2

		Primary		Primary

		Secondary		Secondary

		Higher secondary		Higher secondary

		College and above		College and above

		Total		Total



No of farmers

Percentage   (%)

28

37.33

22

29.33

21

28

4

5.33

75

100



Sheet1

																		MAJOR CROPS CULTIVATED								WATER RESOURCE						WATER STORAGE SYSTEM

		no		age		sex		education		annual income		type of land		type of soil		size of land		coconut		banana		turmeric		sugarcane		well		borewell		dam		TANK		RAIN-TANK		cost by tank		SIZE OF TANK						capacity of tank		hour of irrigation		cost of rainwater		SIZE OF RAINWATER STORAGE						water expences		expences		loans borrowed		amount of		hours of		energy		energy		problems		measures		annual

																																				construction		height		length		width		(in lit)		by tank		storage system		height		length		width		(annual)		met by		by		credit		pumping		use		expences						yield

		1		45		1		3		1		2		2		1		1		1		0		0		0		1		0		1		1		1		4.5		10		6				1		800		4		3		3		4800		2		1		1		2		2		1		1		0

		2		49		2		2		3		2		2		3		1		0		1		1		1		0		0		1		1		2		8		20		15				2		1000		5		3		2		30000		3		2		2		3		2		2		1		0

		3		60		1		1		1		2		2		1		1		0		0		0		0		1		0		1		1		1		5		8		8				1		500		5		3		2		2500		1		0		0		1		2		free		1		0

		4		41		1		3		1		2		2		1		1		0		1		0		0		1		0		1		1		1		8		10		4				1		500		4		4		3		3000		1		0		0		1		2		free		1		0

		5		65		1		1		2		2		2		2		0		0		0		1		0		0		1		1		1		1		6		10		6				1		450		4		3		3		7300		3		2		1		2		1		2		1		2
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		10		41		2		2		1		2		2		1		1		1		0		0		1		0		0		1		1		1		8		8		5				1		500		5		4		3		5000		1		0		0		1		2		free		1		2

		11		39		1		2		2		2		2		2		0		1		0		0		0		1		0		1		1		2		10		6		6				2		400		4		5		3		5000		1		0		0		2		2		free		3		0

		12		49		1		1		3		2		2		3		0		0		1		0		0		0		1		1		1		2		11		10		8				2		750		5		4		3		6300		2		1		1		2		2		2		0		0

		13		40		1		3		3		2		2		3		1		1		0		0		0		0		1		1		1		2		10		10		6				2		500		5		4		3		5000		1		0		0		2		2		2		0		2

		14		62		1		1		1		2		2		1		1		0		0		0		0		1		1		1		1		1		6		6		5				1		400		4		3		3		3000		1		0		0		1		2		free		0		2

		15		45		2		3		1		2		2		1		1		0		0		0		0		0		1		1		1		1		10		6		5				2		500		4		4		3		3500		1		0		0		1		2		free		3		2

		16		35		1		3		1		2		2		1		1		0		0		0		0		0		1		1		1		1		8		10		6				2		550		4		4		3		3000		1		0		0		1		2		free		1		2

		17		38		1		3		1		2		2		2		0		1		0		0		0		0		1		1		1		1		6		10		6				2		400		5		4		2		5500		1		0		0		1		2		free		1		2
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		30		70		1		1		1		2		2		1		1		1		0		0		0		0		1		1		1		1		6		6		4				1		500		4		4		3		5000		1		0		0		2		2		free		3		2
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		33		50		1		2		1		2		2		1		1		1		0		0		0		1		0		1		1		2		10		10		8				2		500		3		4		2.5		2500		1		0		0		1		2		free		1		0

		34		46		1		2		3		2		2		1		1		1		0		0		0		1		0		1		1		1		8		15		6				1		550		4		5		4		3000		1		0		0		1		2		free		1		0

		35		61		1		1		2		2		2		1		1		0		0		0		1		0		0		1		1		1		6		8		4				1		600		4		4		3		3000		1		0		0		2		2		free		1		0

		36		62		2		1		2		2		2		1		1		0		0		0		1		0		0		1		1		1		5		10		4				1		700		5		6		5		3500		2		2		1		1		2		free		1		0

		37		36		1		3		1		2		2		2		0		1		0		0		0		1		0		1		1		2		10		15		8				2		650		4		4		3		6000		1		0		0		2		2		free		1		0

		38		47		1		3		3		2		2		3		1		0		0		0		1		1		0		1		1		2		11		16		8				2		750		3		4		3		8000		1		0		0		1		2		free		1		0

		39		50		1		3		1		2		2		3		0		1		0		0		1		0		0		1		1		2		10		11		8				2		250		3		5		4		10000		1		0		0		2		2		free		1		0

		40		52		2		2		1		2		2		2		1		1		0		0		1		0		0		1		1		2		10		8		8				2		150		5		3		3		7000		1		0		0		1		2		free		1		0

		41		57		2		2		1		2		2		1		1		0		0		0		1		0		0		1		1		1		14		8		6				1		400		4		3		2		2000		2		1		2		2		2		2		1		0

		42		45		1		1		3		2		2		1		1		1		1		1		1		0		0		1		1		1		10		6		5				1		450		4		4		3		2000		1		0		0		1		3		2		1		0

		43		37		1		4		3		2		2		2		0		0		1		1		1		0		0		1		1		1		8		6		5				1		500		3		4		5		5000		2		1		1		23		2		2		1		0

		44		41		1		3		2		2		2		2		1		1		0		0		0		0		0		1		1		1		8		10		4				1		600		5		5		4		5500		1		0		0		3		2		free		1		0

		45		46		1		2		1		2		2		2		1		1		0		0		0		1		0		1		1		1		10		6		4				1		625		4		4		4		7000		1		0		0		2		2		free		1		0

		46		49		1		2		1		2		2		2		1		0		0		0		1		0		0		1		1		1		6		10		5				1		750		5		4		3		8000		1		0		0		2		2		free		1		0

		47		63		2		1		1		2		2		2		1		0		0		0		1		0		0		1		1		2		10		15		8				2		400		4		4		2		7500		1		0		0		2		2		2		1		0

		48		39		1		3		1		2		2		2		0		1		0		0		0		1		0		1		1		1		7		8		5				1		350		3		3		3		7500		1		0		0		2		3		2		1		0
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		50		59		1		1		1		2		2		3		1		0		0		1		0		1		0		1		1		2		10		16		10				2		300		5		3		2		10000		1		0		0		3		2		2		1		0

		51		37		1		1		1		2		2		3		1		0		0		1		0		1		0		1		1		1		6		6		4				1		350		6		3		3		18000		2		1		1		3		3		2		1		0

		52		66		1		1		1		2		2		3		0		1		0		0		1		1		0		1		1		2		10		16		10				2		400		4		4		2		15000		1		0		0		3		2		2		1		0

		53		56		1		2		1		2		2		3		0		1		0		0		1		1		0		1		1		2		6		6		4				2		400		4		5		4		10000		1		0		0		3		1		free		1		0

		54		46		2		2		1		2		2		3		1		0		1		0		1		1		0		1		1		1		10		16		10				1		400		4		4		3		6000		1		0		0		2		2		2		1		0

		55		44		2		2		3		2		2		3		0		1		0		0		0		1		0		1		1		2		10		10		8				2		425		4		3		3		7000		1		0		0		3		2		2		1		0

		56		62		1		2		1		2		2		1		0		1		0		0		0		1		0		1		1		2		16		6		4				2		450		4		4		3		3000		1		0		0		3		3		2		1		0

		57		66		1		1		2		2		2		2		0		1		0		0		1		0		0		1		1		1		10		15		8				1		500		6		4		2		4000		2		1		1		3		2		2		1		0

		58		71		1		1		2		2		2		2		0		1		1		0		1		0		0		1		1		2		10		20		8				2		550		5		5		4		5000		1		0		0		3		3		2		1		0

		59		84		1		1		2		2		2		1		0		1		0		0		0		1		0		1		1		1		10		6		6				1		700		6		5		4		2000		1		0		0		3		2		2		1		0

		60		30		1		3		3		2		2		3		0		1		1		0		1		1		0		1		1		2		10		10		6				2		750		5		5		4		9000		1		0		0		3		2		free		1		0

		61		47		1		2		3		2		2		3		1		1		0		0		0		1		0		1		1		1		8		8		6				1		550		4		4		3		8000		1		0		0		2		2		free		1		0

		62		41		1		3		1		2		2		1		0		1		0		0		0		1		0		1		1		2		10		16		6				2		450		5		4		3		2000		1		0		0		2		2		free		1		0

		63		39		1		4		1		2		2		1		1		0		0		0		0		1		0		1		1		1		8		8		4				1		600		5		5		4		2000		1		0		0		2		2		free		1		0

		64		64		1		1		1		2		2		2		1		0		1		0		1		0		0		1		1		1		6		10		5				1		675		6		4		3		5000		1		0		0		2		2		2		1		0

		65		70		1		1		1		2		2		1		1		1		0		0		1		0		0		1		1		1		5.5		6		5				1		500		4		4		4		2000		1		0		0		2		2		free		1		0
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		67		47		1		3		1		2		2		1		1		0		0		0		0		1		0		1		1		1		6		8		4				1		450		6		4		4		3500		1		0		0		2		2		free		1		0
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Sheet3

		Land size		No of farmers		Percentage (%)

		Below 2 acres		39    		52

		2-5 acres		19    		25.33

		Above 5 acres		17		22.67

		Total		75		100

		Educational status		No of farmers		Percentage   (%)

		Primary		28		37.33

		Secondary		22		29.33

		Higher secondary		21		28

		College and above		4		5.33

		Total		75		100
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Sheet1

																		MAJOR CROPS CULTIVATED								WATER RESOURCE						WATER STORAGE SYSTEM

		no		age		sex		education		annual income		type of land		type of soil		size of land		coconut		banana		turmeric		sugarcane		well		borewell		dam		TANK		RAIN-TANK		cost by tank		SIZE OF TANK						capacity of tank		hour of irrigation		cost of rainwater		SIZE OF RAINWATER STORAGE						water expences		expences		loans borrowed		amount of		hours of		energy		energy		problems		measures		annual

																																				construction		height		length		width		(in lit)		by tank		storage system		height		length		width		(annual)		met by		by		credit		pumping		use		expences						yield

		1		45		1		3		1		2		2		1		1		1		0		0		0		1		0		1		1		1		4.5		10		6				1		800		4		3		3		4800		2		1		1		2		2		1		1		0

		2		49		2		2		3		2		2		3		1		0		1		1		1		0		0		1		1		2		8		20		15				2		1000		5		3		2		30000		3		2		2		3		2		2		1		0

		3		60		1		1		1		2		2		1		1		0		0		0		0		1		0		1		1		1		5		8		8				1		500		5		3		2		2500		1		0		0		1		2		free		1		0

		4		41		1		3		1		2		2		1		1		0		1		0		0		1		0		1		1		1		8		10		4				1		500		4		4		3		3000		1		0		0		1		2		free		1		0

		5		65		1		1		2		2		2		2		0		0		0		1		0		0		1		1		1		1		6		10		6				1		450		4		3		3		7300		3		2		1		2		1		2		1		2

		6		40		1		2		3		2		2		1		0		0		1		0		0		0		1		1		1		1		8		6		6				1		400		4		3		2		5000		1		0		0		2		1		2		3		2

		7		70		1		1		2		2		2		2		1		1		0		0		0		0		1		1		1		1		10		6		6				1		450		4		4		3		5000		1		0		0		2		2		2		1		2

		8		51		1		2		3		2		2		2		1		1		0		0		0		1		0		1		1		1		11		6		6				1		400		4		4		4		6000		2		1		1		1		2		1		3		0

		9		61		2		2		2		2		2		3		1		1		1		0		1		0		1		1		1		2		11		15		8				2		500		5		5		4		20000		1		0		0		3		3		2		3		0

		10		41		2		2		1		2		2		1		1		1		0		0		1		0		0		1		1		1		8		8		5				1		500		5		4		3		5000		1		0		0		1		2		free		1		2

		11		39		1		2		2		2		2		2		0		1		0		0		0		1		0		1		1		2		10		6		6				2		400		4		5		3		5000		1		0		0		2		2		free		3		0

		12		49		1		1		3		2		2		3		0		0		1		0		0		0		1		1		1		2		11		10		8				2		750		5		4		3		6300		2		1		1		2		2		2		0		0

		13		40		1		3		3		2		2		3		1		1		0		0		0		0		1		1		1		2		10		10		6				2		500		5		4		3		5000		1		0		0		2		2		2		0		2

		14		62		1		1		1		2		2		1		1		0		0		0		0		1		1		1		1		1		6		6		5				1		400		4		3		3		3000		1		0		0		1		2		free		0		2

		15		45		2		3		1		2		2		1		1		0		0		0		0		0		1		1		1		1		10		6		5				2		500		4		4		3		3500		1		0		0		1		2		free		3		2

		16		35		1		3		1		2		2		1		1		0		0		0		0		0		1		1		1		1		8		10		6				2		550		4		4		3		3000		1		0		0		1		2		free		1		2

		17		38		1		3		1		2		2		2		0		1		0		0		0		0		1		1		1		1		6		10		6				2		400		5		4		2		5500		1		0		0		1		2		free		1		2

		18		39		1		3		1		2		2		2		0		1		0		0		1		0		0		1		1		2		10		10		8				2		450		4		5		3		6000		1		0		0		1		2		free		2		2

		19		45		2		1		1		2		2		1		1		0		0		1		0		1		0		1		1		2		10		16		7				2		400		3		6		3		2000		1		0		0		1		2		free		2		0

		20		60		1		1		3		2		2		3		1		1		0		0		1		0		0		1		1		2		11		25		8				2		300		4		6		3		10000		1		0		0		2		2		2		1		0

		21		59		1		1		3		2		2		3		0		1		0		0		1		0		0		1		1		2		8		8		6				2		450		5		4		2		12000		1		0		0		2		2		2		1		0

		22		56		2		1		2		2		2		1		0		1		0		0		0		1		0		1		1		2		10		9		8				2		650		4		4		3		2000		2		1		1		3		2		2		1		0

		23		55		1		1		1		2		2		1		0		1		0		0		1		0		0		1		1		1		8		8		6				2		700		3		5		4		1000		1		0		0		3		2		2		1		0

		24		50		1		1		1		2		2		1		0		1		0		0		0		1		0		1		1		1		6		8		6				1		800		2		4		3		2500		1		0		0		3		2		2		1		0

		25		61		1		3		1		2		2		1		0		0		1		0		0		1		0		1		1		1		8		6		5				1		500		5		4		3		3000		2		2		2		2		2		2		1		0

		26		38		1		3		1		2		2		3		0		1		0		0		0		1		1		1		1		1		7		10		4				1		450		4		3		2		15000		1		0		0		3		2		2		1		0

		27		52		2		2		2		2		2		1		0		1		0		0		0		1		1		1		1		1		4		10		4				1		550		3		4		3		3000		1		0		0		2		2		free		3		0

		28		36		1		3		1		2		2		1		1		1		0		0		0		1		1		1		1		1		8		6		6				1		250		2		4		3		3500		1		0		0		2		2		free		3		2

		29		66		1		1		1		2		2		1		1		0		0		0		0		0		1		1		1		1		7		6		6				1		550		5		4		3		2000		2		1		1		2		2		free		3		2

		30		70		1		1		1		2		2		1		1		1		0		0		0		0		1		1		1		1		6		6		4				1		500		4		4		3		5000		1		0		0		2		2		free		3		2

		31		49		1		2		1		2		2		1		1		0		0		0		1		0		0		1		1		2		10		15		10				2		400		3		4		3		4000		1		0		0		2		2		free		3		2

		32		48		1		2		1		2		2		1		1		0		0		0		0		1		0		1		1		1		6		6		4				1		400		3		3		2.5		2000		1		0		0		1		2		free		1		2

		33		50		1		2		1		2		2		1		1		1		0		0		0		1		0		1		1		2		10		10		8				2		500		3		4		2.5		2500		1		0		0		1		2		free		1		0

		34		46		1		2		3		2		2		1		1		1		0		0		0		1		0		1		1		1		8		15		6				1		550		4		5		4		3000		1		0		0		1		2		free		1		0

		35		61		1		1		2		2		2		1		1		0		0		0		1		0		0		1		1		1		6		8		4				1		600		4		4		3		3000		1		0		0		2		2		free		1		0

		36		62		2		1		2		2		2		1		1		0		0		0		1		0		0		1		1		1		5		10		4				1		700		5		6		5		3500		2		2		1		1		2		free		1		0

		37		36		1		3		1		2		2		2		0		1		0		0		0		1		0		1		1		2		10		15		8				2		650		4		4		3		6000		1		0		0		2		2		free		1		0

		38		47		1		3		3		2		2		3		1		0		0		0		1		1		0		1		1		2		11		16		8				2		750		3		4		3		8000		1		0		0		1		2		free		1		0

		39		50		1		3		1		2		2		3		0		1		0		0		1		0		0		1		1		2		10		11		8				2		250		3		5		4		10000		1		0		0		2		2		free		1		0

		40		52		2		2		1		2		2		2		1		1		0		0		1		0		0		1		1		2		10		8		8				2		150		5		3		3		7000		1		0		0		1		2		free		1		0

		41		57		2		2		1		2		2		1		1		0		0		0		1		0		0		1		1		1		14		8		6				1		400		4		3		2		2000		2		1		2		2		2		2		1		0

		42		45		1		1		3		2		2		1		1		1		1		1		1		0		0		1		1		1		10		6		5				1		450		4		4		3		2000		1		0		0		1		3		2		1		0

		43		37		1		4		3		2		2		2		0		0		1		1		1		0		0		1		1		1		8		6		5				1		500		3		4		5		5000		2		1		1		23		2		2		1		0

		44		41		1		3		2		2		2		2		1		1		0		0		0		0		0		1		1		1		8		10		4				1		600		5		5		4		5500		1		0		0		3		2		free		1		0

		45		46		1		2		1		2		2		2		1		1		0		0		0		1		0		1		1		1		10		6		4				1		625		4		4		4		7000		1		0		0		2		2		free		1		0

		46		49		1		2		1		2		2		2		1		0		0		0		1		0		0		1		1		1		6		10		5				1		750		5		4		3		8000		1		0		0		2		2		free		1		0

		47		63		2		1		1		2		2		2		1		0		0		0		1		0		0		1		1		2		10		15		8				2		400		4		4		2		7500		1		0		0		2		2		2		1		0

		48		39		1		3		1		2		2		2		0		1		0		0		0		1		0		1		1		1		7		8		5				1		350		3		3		3		7500		1		0		0		2		3		2		1		0

		49		55		1		2		1		2		2		1		0		1		0		0		0		1		0		1		1		1		8		9		5				1		300		5		4		4		2000		1		0		0		2		2		2		1		0

		50		59		1		1		1		2		2		3		1		0		0		1		0		1		0		1		1		2		10		16		10				2		300		5		3		2		10000		1		0		0		3		2		2		1		0

		51		37		1		1		1		2		2		3		1		0		0		1		0		1		0		1		1		1		6		6		4				1		350		6		3		3		18000		2		1		1		3		3		2		1		0

		52		66		1		1		1		2		2		3		0		1		0		0		1		1		0		1		1		2		10		16		10				2		400		4		4		2		15000		1		0		0		3		2		2		1		0

		53		56		1		2		1		2		2		3		0		1		0		0		1		1		0		1		1		2		6		6		4				2		400		4		5		4		10000		1		0		0		3		1		free		1		0

		54		46		2		2		1		2		2		3		1		0		1		0		1		1		0		1		1		1		10		16		10				1		400		4		4		3		6000		1		0		0		2		2		2		1		0

		55		44		2		2		3		2		2		3		0		1		0		0		0		1		0		1		1		2		10		10		8				2		425		4		3		3		7000		1		0		0		3		2		2		1		0

		56		62		1		2		1		2		2		1		0		1		0		0		0		1		0		1		1		2		16		6		4				2		450		4		4		3		3000		1		0		0		3		3		2		1		0

		57		66		1		1		2		2		2		2		0		1		0		0		1		0		0		1		1		1		10		15		8				1		500		6		4		2		4000		2		1		1		3		2		2		1		0

		58		71		1		1		2		2		2		2		0		1		1		0		1		0		0		1		1		2		10		20		8				2		550		5		5		4		5000		1		0		0		3		3		2		1		0

		59		84		1		1		2		2		2		1		0		1		0		0		0		1		0		1		1		1		10		6		6				1		700		6		5		4		2000		1		0		0		3		2		2		1		0

		60		30		1		3		3		2		2		3		0		1		1		0		1		1		0		1		1		2		10		10		6				2		750		5		5		4		9000		1		0		0		3		2		free		1		0

		61		47		1		2		3		2		2		3		1		1		0		0		0		1		0		1		1		1		8		8		6				1		550		4		4		3		8000		1		0		0		2		2		free		1		0

		62		41		1		3		1		2		2		1		0		1		0		0		0		1		0		1		1		2		10		16		6				2		450		5		4		3		2000		1		0		0		2		2		free		1		0

		63		39		1		4		1		2		2		1		1		0		0		0		0		1		0		1		1		1		8		8		4				1		600		5		5		4		2000		1		0		0		2		2		free		1		0

		64		64		1		1		1		2		2		2		1		0		1		0		1		0		0		1		1		1		6		10		5				1		675		6		4		3		5000		1		0		0		2		2		2		1		0

		65		70		1		1		1		2		2		1		1		1		0		0		1		0		0		1		1		1		5.5		6		5				1		500		4		4		4		2000		1		0		0		2		2		free		1		0

		65		52		1		2		2		2		2		2		0		0		0		1		0		1		0		1		1		1		7		10		4				1		800		5		8		5		6000		1		0		0		2		2		2		1		0

		66		46		2		3		1		2		2		1		0		1		0		0		1		1		0		1		1		2		9		16		8				2		850		8		4		3		2500		1		0		0		1		2		free		1		0

		67		47		1		3		1		2		2		1		1		0		0		0		0		1		0		1		1		1		6		8		4				1		450		6		4		4		3500		1		0		0		2		2		free		1		0

		68		35		1		4		1		2		2		1		1		0		0		0		0		1		0		1		1		1		7		8		6				2		600		5		5		3		6000		1		0		0		2		2		free		1		0

		69		49		2		3		1		2		2		1		1		1		0		0		0		1		0		1		1		1		6		9		4				2		550		4		3		3		4000		1		0		0		2		2		free		1		0

		70		47		1		3		1		2		2		1		0		1		0		0		1		1		0		1		1		1		7.5		6		4.5				1		500		5		6		4		1500		2		2		1		2		2		free		1		0

		71		56		1		1		2		2		2		1		0		1		0		1		0		1		0		1		1		1		5		10		4				1		450		3		3		3		2000		1		0		0		3		2		free		1		0

		72		53		1		1		2		2		2		2		0		0		0		1		1		0		0		1		1		2		11		16		6				2		700		4		6		5		8000		1		0		0		2		2		2		1		0

		73		60		1		1		1		2		2		1		1		1		0		0		1		0		0		1		1		1		6		6		4				1		640		6		4		4		2500		2		1		1		2		2		free		1		0

		74		29		1		4		1		2		2		1		1		1		0		0		0		1		0		1		1		1		6		9		4.5				1		450		4		4		3		3500		1		0		0		3		2		free		1		0

		75		44		2		3		1		2		2		1		1		1		0		0		0		1		0		1		1		1		7		6		5				1		500		4		3		3		3800		1		0		0		3		2		free		1		0
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Sheet3

		Land size		No of farmers		Percentage (%)

		Below 2 acres				52

		2-5 acres				25.33

		Above 5 acres		17		22.67

		Total		75		100

		Educational status		No of farmers		Percentage   (%)

		Primary		28		37.33

		Secondary		22		29.33

		Higher secondary		21		28

		College and above		4		5.33

		Total		75		100

		Hours of pumping		Energy use												Total

				Diesel				Electricity				Others

				No				No				No				No

		Below 1 hour		0				17				1				18

		1-3 hours		2				34				1				37

		3 hours and above		1				15				4				20

		Total		3				66				6				75
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Sheet1

																		MAJOR CROPS CULTIVATED								WATER RESOURCE						WATER STORAGE SYSTEM

		no		age		sex		education		annual income		type of land		type of soil		size of land		coconut		banana		turmeric		sugarcane		well		borewell		dam		TANK		RAIN-TANK		cost by tank		SIZE OF TANK						capacity of tank		hour of irrigation		cost of rainwater		SIZE OF RAINWATER STORAGE						water expences		expences		loans borrowed		amount of		hours of		energy		energy		problems		measures		annual

																																				construction		height		length		width		(in lit)		by tank		storage system		height		length		width		(annual)		met by		by		credit		pumping		use		expences						yield

		1		45		1		3		1		2		2		1		1		1		0		0		0		1		0		1		1		1		4.5		10		6				1		800		4		3		3		4800		2		1		1		2		2		1		1		0

		2		49		2		2		3		2		2		3		1		0		1		1		1		0		0		1		1		2		8		20		15				2		1000		5		3		2		30000		3		2		2		3		2		2		1		0

		3		60		1		1		1		2		2		1		1		0		0		0		0		1		0		1		1		1		5		8		8				1		500		5		3		2		2500		1		0		0		1		2		free		1		0

		4		41		1		3		1		2		2		1		1		0		1		0		0		1		0		1		1		1		8		10		4				1		500		4		4		3		3000		1		0		0		1		2		free		1		0

		5		65		1		1		2		2		2		2		0		0		0		1		0		0		1		1		1		1		6		10		6				1		450		4		3		3		7300		3		2		1		2		1		2		1		2

		6		40		1		2		3		2		2		1		0		0		1		0		0		0		1		1		1		1		8		6		6				1		400		4		3		2		5000		1		0		0		2		1		2		3		2

		7		70		1		1		2		2		2		2		1		1		0		0		0		0		1		1		1		1		10		6		6				1		450		4		4		3		5000		1		0		0		2		2		2		1		2

		8		51		1		2		3		2		2		2		1		1		0		0		0		1		0		1		1		1		11		6		6				1		400		4		4		4		6000		2		1		1		1		2		1		3		0

		9		61		2		2		2		2		2		3		1		1		1		0		1		0		1		1		1		2		11		15		8				2		500		5		5		4		20000		1		0		0		3		3		2		3		0

		10		41		2		2		1		2		2		1		1		1		0		0		1		0		0		1		1		1		8		8		5				1		500		5		4		3		5000		1		0		0		1		2		free		1		2

		11		39		1		2		2		2		2		2		0		1		0		0		0		1		0		1		1		2		10		6		6				2		400		4		5		3		5000		1		0		0		2		2		free		3		0

		12		49		1		1		3		2		2		3		0		0		1		0		0		0		1		1		1		2		11		10		8				2		750		5		4		3		6300		2		1		1		2		2		2		0		0

		13		40		1		3		3		2		2		3		1		1		0		0		0		0		1		1		1		2		10		10		6				2		500		5		4		3		5000		1		0		0		2		2		2		0		2

		14		62		1		1		1		2		2		1		1		0		0		0		0		1		1		1		1		1		6		6		5				1		400		4		3		3		3000		1		0		0		1		2		free		0		2

		15		45		2		3		1		2		2		1		1		0		0		0		0		0		1		1		1		1		10		6		5				2		500		4		4		3		3500		1		0		0		1		2		free		3		2

		16		35		1		3		1		2		2		1		1		0		0		0		0		0		1		1		1		1		8		10		6				2		550		4		4		3		3000		1		0		0		1		2		free		1		2

		17		38		1		3		1		2		2		2		0		1		0		0		0		0		1		1		1		1		6		10		6				2		400		5		4		2		5500		1		0		0		1		2		free		1		2

		18		39		1		3		1		2		2		2		0		1		0		0		1		0		0		1		1		2		10		10		8				2		450		4		5		3		6000		1		0		0		1		2		free		2		2

		19		45		2		1		1		2		2		1		1		0		0		1		0		1		0		1		1		2		10		16		7				2		400		3		6		3		2000		1		0		0		1		2		free		2		0

		20		60		1		1		3		2		2		3		1		1		0		0		1		0		0		1		1		2		11		25		8				2		300		4		6		3		10000		1		0		0		2		2		2		1		0

		21		59		1		1		3		2		2		3		0		1		0		0		1		0		0		1		1		2		8		8		6				2		450		5		4		2		12000		1		0		0		2		2		2		1		0

		22		56		2		1		2		2		2		1		0		1		0		0		0		1		0		1		1		2		10		9		8				2		650		4		4		3		2000		2		1		1		3		2		2		1		0

		23		55		1		1		1		2		2		1		0		1		0		0		1		0		0		1		1		1		8		8		6				2		700		3		5		4		1000		1		0		0		3		2		2		1		0

		24		50		1		1		1		2		2		1		0		1		0		0		0		1		0		1		1		1		6		8		6				1		800		2		4		3		2500		1		0		0		3		2		2		1		0

		25		61		1		3		1		2		2		1		0		0		1		0		0		1		0		1		1		1		8		6		5				1		500		5		4		3		3000		2		2		2		2		2		2		1		0

		26		38		1		3		1		2		2		3		0		1		0		0		0		1		1		1		1		1		7		10		4				1		450		4		3		2		15000		1		0		0		3		2		2		1		0

		27		52		2		2		2		2		2		1		0		1		0		0		0		1		1		1		1		1		4		10		4				1		550		3		4		3		3000		1		0		0		2		2		free		3		0

		28		36		1		3		1		2		2		1		1		1		0		0		0		1		1		1		1		1		8		6		6				1		250		2		4		3		3500		1		0		0		2		2		free		3		2

		29		66		1		1		1		2		2		1		1		0		0		0		0		0		1		1		1		1		7		6		6				1		550		5		4		3		2000		2		1		1		2		2		free		3		2

		30		70		1		1		1		2		2		1		1		1		0		0		0		0		1		1		1		1		6		6		4				1		500		4		4		3		5000		1		0		0		2		2		free		3		2

		31		49		1		2		1		2		2		1		1		0		0		0		1		0		0		1		1		2		10		15		10				2		400		3		4		3		4000		1		0		0		2		2		free		3		2

		32		48		1		2		1		2		2		1		1		0		0		0		0		1		0		1		1		1		6		6		4				1		400		3		3		2.5		2000		1		0		0		1		2		free		1		2

		33		50		1		2		1		2		2		1		1		1		0		0		0		1		0		1		1		2		10		10		8				2		500		3		4		2.5		2500		1		0		0		1		2		free		1		0

		34		46		1		2		3		2		2		1		1		1		0		0		0		1		0		1		1		1		8		15		6				1		550		4		5		4		3000		1		0		0		1		2		free		1		0

		35		61		1		1		2		2		2		1		1		0		0		0		1		0		0		1		1		1		6		8		4				1		600		4		4		3		3000		1		0		0		2		2		free		1		0

		36		62		2		1		2		2		2		1		1		0		0		0		1		0		0		1		1		1		5		10		4				1		700		5		6		5		3500		2		2		1		1		2		free		1		0

		37		36		1		3		1		2		2		2		0		1		0		0		0		1		0		1		1		2		10		15		8				2		650		4		4		3		6000		1		0		0		2		2		free		1		0

		38		47		1		3		3		2		2		3		1		0		0		0		1		1		0		1		1		2		11		16		8				2		750		3		4		3		8000		1		0		0		1		2		free		1		0

		39		50		1		3		1		2		2		3		0		1		0		0		1		0		0		1		1		2		10		11		8				2		250		3		5		4		10000		1		0		0		2		2		free		1		0

		40		52		2		2		1		2		2		2		1		1		0		0		1		0		0		1		1		2		10		8		8				2		150		5		3		3		7000		1		0		0		1		2		free		1		0

		41		57		2		2		1		2		2		1		1		0		0		0		1		0		0		1		1		1		14		8		6				1		400		4		3		2		2000		2		1		2		2		2		2		1		0

		42		45		1		1		3		2		2		1		1		1		1		1		1		0		0		1		1		1		10		6		5				1		450		4		4		3		2000		1		0		0		1		3		2		1		0

		43		37		1		4		3		2		2		2		0		0		1		1		1		0		0		1		1		1		8		6		5				1		500		3		4		5		5000		2		1		1		23		2		2		1		0

		44		41		1		3		2		2		2		2		1		1		0		0		1		0		0		1		1		1		8		10		4				1		600		5		5		4		5500		1		0		0		3		2		free		1		0

		45		46		1		2		1		2		2		2		1		1		0		0		0		1		0		1		1		1		10		6		4				1		625		4		4		4		7000		1		0		0		2		2		free		1		0

		46		49		1		2		1		2		2		2		1		0		0		0		1		0		0		1		1		1		6		10		5				1		750		5		4		3		8000		1		0		0		2		2		free		1		0

		47		63		2		1		1		2		2		2		1		0		0		0		1		0		0		1		1		2		10		15		8				2		400		4		4		2		7500		1		0		0		2		2		2		1		0

		48		39		1		3		1		2		2		2		0		1		0		0		0		1		0		1		1		1		7		8		5				1		350		3		3		3		7500		1		0		0		2		3		2		1		0

		49		55		1		2		1		2		2		1		0		1		0		0		0		1		0		1		1		1		8		9		5				1		300		5		4		4		2000		1		0		0		2		2		2		1		0

		50		59		1		1		1		2		2		3		1		0		0		1		0		1		0		1		1		2		10		16		10				2		300		5		3		2		10000		1		0		0		3		2		2		1		0

		51		37		1		1		1		2		2		3		1		0		0		1		0		1		0		1		1		1		6		6		4				1		350		6		3		3		18000		2		1		1		3		3		2		1		0

		52		66		1		1		1		2		2		3		0		1		0		0		1		1		0		1		1		2		10		16		10				2		400		4		4		2		15000		1		0		0		3		2		2		1		0

		53		56		1		2		1		2		2		3		0		1		0		0		1		1		0		1		1		2		6		6		4				2		400		4		5		4		10000		1		0		0		3		1		free		1		0

		54		46		2		2		1		2		2		3		1		0		1		0		1		1		0		1		1		1		10		16		10				1		400		4		4		3		6000		1		0		0		2		2		2		1		0

		55		44		2		2		3		2		2		3		0		1		0		0		0		1		0		1		1		2		10		10		8				2		425		4		3		3		7000		1		0		0		3		2		2		1		0

		56		62		1		2		1		2		2		1		0		1		0		0		0		1		0		1		1		2		16		6		4				2		450		4		4		3		3000		1		0		0		3		3		2		1		0

		57		66		1		1		2		2		2		2		0		1		0		0		1		0		0		1		1		1		10		15		8				1		500		6		4		2		4000		2		1		1		3		2		2		1		0

		58		71		1		1		2		2		2		2		0		1		1		0		1		0		0		1		1		2		10		20		8				2		550		5		5		4		5000		1		0		0		3		3		2		1		0

		59		84		1		1		2		2		2		1		0		1		0		0		0		1		0		1		1		1		10		6		6				1		700		6		5		4		2000		1		0		0		3		2		2		1		0

		60		30		1		3		3		2		2		3		0		1		1		0		1		1		0		1		1		2		10		10		6				2		750		5		5		4		9000		1		0		0		3		2		free		1		0
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