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Preface

The cooperative movement is very useful in creating minor irrigation potentials. There are several problems in the equitable and just distribution of irrigation water along the beneficiaries from a common source. Through the irrigation cooperative societies with a Warabandi Scheme, these problems can be solved to a large extent. This booklet gives details about such cooperatives, how they are set up and they are working successfully in distributing equitable irrigation water to a large number of farmers.

Dr. K.T. Chandy, Agricultural & Environmental Education

I. Introduction

In the development and distribution irrigation water the principles and practices of cooperatives can playa major role as they have been doing in management credit disbursement, marketing of products and in the provision of other inputs. As we all know cooperatives provide credit for the development of water resources such as dug wells, tube well, small check dams, diversions, irrigation canal construction, percolation tanks, pump sets, overhead tanks etc. But after the water source is developed what happened is matter rarely considered both by the beneficiaries as well as by the administrators.

However, as in all other spheres of development in the distribution of irrigation water too there is need for people's organization and participation. In some states such water distribution cooperatives are already established. Following these examples we can develop a good system of irrigation water distribution. This booklet is a small attempt to conceptualize as well as to concretize on the principles and practices of cooperation in small irrigation. Such a set up is called by different places. "Warabandi", "Panipanchayat", "Water cooperatives" are some of the names given to such arrangement for irrigation water distribution. As may be clear already, equitable distribution of irrigation water to farmers is the ultimate aim of irrigation cooperatives. However, there are already attempts for equitable distribution of water in the command Area Development Authorities (CADA) of the major irrigation projects.

In almost all the CADAs government has set up an organization which ensures the maintenance of irrigation system in the command area and also to distribute water equitably. But in many such set ups it is the rich and the poorful farmers or the big farmers who benefit and the poor and the marginalized are left out. Therefore an irrigation cooperative managed by people themselves is necessary to ensure that disparities in the distribution of water do not occur. However, peoples irrigation cooperative is more relevant to the management of minor irrigation project.

The Cooperative principles and practices are utilized in creating minor irrigation potentials. The Land Development Banks were the first institutional credit agency to participate in the mammoth task of exploitation of the underground water. They have advanced loans for sinking wells, for energization and other water-lifting devices which forms the integral part of the minor irrigation development.

II. Irrigation Cooperatives

Managing the schemes of minor irrigation and community wells through cooperatives is very advantageous for suitable management and proper water utilization when a group of farmers share water from a common source. Under such cooperative manangement the wastage of water is least and the farmers get water on minimum cost. Even the per head share in the cost of the well or irrigation project borrowed as a bank loan is less. The possibility of evolving water saving (or efficient water application) cropping pattern and adoption of better farming practices could be more and can effectively be managed in such a cooperative-cum-community venture.

III. Need and Involvement of Beneficiaries

The present system of Water Managemnet ie, Paini panchayats and Warabandi, lays emphasis on equity distribution and efficient water management on farm by taking into account the cropping pattern, water requirements of crop and soil conditions. This calls for organization of the farmers in the command or irrigation area through formation of committees, They will help in water saving, maintenance of farm distributaries network and better management. Hence, whenever an irrigation source is catering to the needs of several farmers, the concept of the cooperative organization comes into picture, particularly for equitable distribution of water so that all the beneficiaries under the resource are uniformly benefited. In the present irrigation system there is a tail-end problem of considerable misuse and wastage of water by people in the upper sides of irrigation systems, The group action through cooperatives would eliminate or at least minimize these losses and help equitable distribution of water,

In order to have effective water management it is necessary to organize the beneficiaries coming under each distributory into a cooperative society known as "Water Cooperative Society" or "Irrigation Cooperative", The object of these water users societies should be to promote the interest of the members and to protect their rights. "Warabundi" is a system of water cooperative society which is being promoted in several places in India. 

IV. Warabandi System of Water Distribution

Warabandi, a system of equitable water distribution by turns has been adopted for the purpose in the areas where the irrigation potentials were created by the Governrnent. The object of the systems to make sure that the water is not wasted and is available to every plot in the area.

Wara means turn, bandi means fixation and Warabandi means fixation of turns. The Warabandi, however, could be more comprehensively defined as a system of equitable water distribution by turns according to predetermined schedule for the day, time and duration of supply to each irrigation in proportion to his area in an outlet command.

Equity in distribution and adequate, assured and timely supply of water are the essential characteristics of a good Warabandi. The improvement to the delivery of canal system the consensus on the selection of a suitable cropping pattern and consequent better correlation between crops grown and the crops water requirements, the proper scheduling of water supply, its accurate measurements, reducing farm conveyance loss, travel time in turns etc. are the essential features of Warabandi.

The disciplined and economic in use of water, the reduction in wastage of water and additional coverage under irrigation, the farmer's awareness of his legitimate share of water, his keenness to receive it timely etc. are the achievements attributable of Warabandi.

V. Pre-requisites of Warabandi

A successful Warabandi is dependent entirely upon the availability of water at the outlet and a complete and functional network of field channels in the outlet command area with suitable number of conveyance control, grade-control, distributional control and application control structures. However, below the outlet, the accent has to be on a complete package on farm development. Each field should have an independent inlet and a drain outlet. The field should be leveled with appropriate longitudinal and cross slopes for efficient and even spread of water. Distribution boxes and measuring devices should be suitably installed.

Above the outlet, the adequate maintenance of the system along with proper and efficient operation and regulation has to be ensured for adequate, assured and timely supply of water to the outlets., Generally the main canal runs continuously except for a closure of 2 to 3 weeks a year depending upon the need for repair and maintenance etc.

There cannot be a uniform prescription on Warabandi and soil and agro-climatic conditions vary from one irrigation project to the other A complete Warabandi design should, however, take into consideration the cropping pattern and crop water 'requirements for arriving at appropriate water allowances, the crop and soil conditions for arriving at appropriate interval of irrigation and the farm distribution efficiency for arriving at the time schedules for equitable water distribution in outlet commands.

VI. Water Allowances

For formulating warabandi; it will be worthwhile to determine the cropping pattern for each distributory or minor and also the crop water requirements in order to arrive at an appropriate water allowances or the duty of canal water and to stagger the crop growing op distributories and minors. Within the ambit of optimum sowing period to facilitate the rotational running of the canal systems. The duty can base in the seasonal or the peak monthly or fortnightly water requirement. 

Table 1: The crop pattern and the water requirement per hectare

	Sl.No
	Crop
	Area (%)
	Seasonal Water (requirement) mm
	Requirement per hectare

	1
	Wheat
	50
	450
	2250

	2
	Potato
	20
	525
	1050

	3
	Tobacco
	10
	525
	525

	4
	Oil seeds
	10
	375
	375

	5
	Vegetables
	10
	600
	600

	
	Total
	
	
	4800


VII. Formulations of Time Schedule

The allocation of turns has to be done as to allot to each farmer a volume of water proportionable to his area in an out let  command. The exercise will involve computation of unit-time (time per unit area) of water availability per rotation (interval of irrigation) and time span for individual farmers in proportion to their areas as also the assessment of conveyance loss and travel time up to individual holdings in on-farm water distribution and their adjustment in the time span.

A. The unit time

The unit-time is a function of the period of rotation, the time of irrigation each day and the total area under the command of an outlet, This can be determined by dividing the time of irrigation water availability (per rotation) with the command area of the outlet. A weekly rotation with day and night  hours) irrigation will mean 168 hours of water availability. This water availability will be 336 hours in case of a two week rotation and 84 hours in case of half a week rotation. Incidentally a weekly rotation with irrigation scheduled only during the day (12 hours) will also mean 24 hours of water availability.

B. The time span

Once the unit-time for an outlet command is known, the time-span of individual farmers can be compounded by multiplying the unit-time with the area, the farmer owns in the outlet command.

C. The conveyance loss and travel time

The loss of water during conveyance as also the travel time are directly proportional to the length of channel to be traversed by water before reaching to a farmer's field. Whereas whole channel length filled up with water from the outlet to the field will contribute towards conveyance loss, only that much of channel length through which the water flows from one share holder to the next (or from outlet to the first, share holder) will contribute toward, travel time and this will depend on the sequence (order) of turns. The three broad possibilities of sequencing the turns among the share holders in an outlet command may be head to tank, tank to head or from mid point to tail and then from head to mid point. The length of channel for assessing the travel time requirement will thus be different in each of these possibilities and will have to be determined from the field channel layout in the outlet command.

D. The length of turn

The length of turn to be allocated to individual farmers in an outlet command is arrived at by adjusting the conveyance loss (in terms of time) and the travel time up to their fields in the time span. While allocating turns to individual farms, channel deflection time will be also have to be considered. Depending upon the length of channel up to his field (sequence to turns) and the area of his field, the last shareholder (or even the last  but one) may have enough water-volume (in the channel itself) for his field even if the supply is shut-off at the outlet.

E. The allocation of time interval

Once the length of turn to be allocated to individual farmers has been determined it has to be converted into time interval in hours and minutes so that each farmer obtains a fixed quantity of water on a fixed day. A time schedule thus has to be drawn up for the period of rotation. While drawing up the time-schedule, the opening time of the canal and the time for water to travel from canal head to the outlet are also to be taken into account. In order that a farmer does not have to irrigate all the years at night, interchanging of timings exactly by 12 hours (in case of 24 hours irrigation) or suitably, on alternate years should be restored to 

F. Other factors

An essential input implementation of Warabandi will be to seek, secure and maintain the participation and cooperation of beneficiaries to the fullest possible extent. The farmers in an outlet command should be organized through formation of outlet committees and even group committees within the outlet command. Farmers on a subsidiary or branch field channel in an outlet command can be persuaded to form a group. Besides interchanging turns within groups and resolution of conflicts on water sharing, such an involvement of beneficiaries also insists on a sense of responsibility in them regarding  self discipline, water-sharing, maintenance of on-farm distribution network and adoption of superior water management practices which are likely to result in achievement of a higher irrigation efficiency and in narrowing down the gap between creation and utilization of the irrigational potential. Another consideration may be allocation of Water for a higher intensity of irrigated cropping to the weaker sections and the small and marginal farmers.

The water rates for various crops should have an inter-relationship which would encourage the irrigation of light irrigated crops even during kharif, for bringing about stability in production as Well as utilization of available water of beneficiaries. These societies may be of great help in collection of water charges.

VIII. Role of Beneficiaries

ln the efficient water management, particularly at the distribution level the cooperation of beneficiaries is essential. These cooperation points are as follows:

a. The beneficiaries should know the capacity or the yield of the water source month-wise and season wise.

b. They should select the cropping pattern depending upon the informatiorn in addition to climatic rainfall and soil.

c. They may adopt water saving technique like sprinkler or drip irrigation against the flood irrigation.

d. As far as possible, they should prevent seepage of water in the conveyance by choosing a proper lining of the channels.

e. Selection of site for sinking new wells should be made only after consulting the hydro-geologists, who would select the location of the site on scientific basis. 

f. The beneficiaries should not raise any crops within a radius of 50 ft. around the well, especially wet crops requiring a heavy dosage of water like rice, sugarcane etc.

g. The beneficiaries must scrupulously follow the instructions

of water management evolved for the area.

IX. Organizational Set-up

To meet the water requirements of individual farmer in a command area, is a vast task and this can not be managed by the efforts of Government alone by setting up administrative organization. This can only be achieved by setting up an organizational set up of all water users (farmers) below the governmental outlet. These must be organized participation of the water users. Such water users cooperatives would not only lift the burden of potentials creating authorities but ensure the integrity of the Warabandi system and even generate the reliable demand for water supply and at the same time protect the interest of users members. The organization of such societies and its regular user meeting will facilitates in educating the farmers of their responsibilities and problems of the system.

X. Creation of Facilities

Creation of irrigation potential alone will not be enough. There is a need for the development of favourable conditions which includes land development, and proper supply of other agricultural inputs (seeds, fertilizers, pesticides, insecticides farm machinery, credit etc.). The greatest utilization of created irrigation potential also call for proper field channels and the involvement of beneficiaries to facilitate optimum use.

In the command area projects the provision of adequate drainage arrangement at the surface and sub-surface level drainage is a necessity. This calls for preparation of appropriate schemes for drainage and their implementation.

XI. Maintenance of Water Courses

The water potential, specially the major (irrigation projects) are constructed by the Government agencies. As per the practice in vogue, these are maintained by the Government for one year after the completion of work. As such the water is a community asset and it is felt that some system has to be evolved for the maintenance of the irrigation system for its whole life. It will be appropriate if the work of maintenance is entrusted to (he cooperative institutions managed by fanners themselves.

XII. Cooperative Set-up

In setting up an irrigation cooperative, the following are considered.

A. Primary level

The cooperative set-up is most suitable for setting up distribution system at the primary level and management of other facilities required for the proper utilization of water. In cooperative societies the management is entrusted to the executive committee duly selected in general body meeting. The General Policy to be adopted for water distribution, the rate of water and other important issues are decided in General Body Meeting or even if decided by executive committee meetings of the society. The beneficiaries who are the members of the society express their opinion in the meetings and decide mutually. In case of lift irrigation, cooperative members are given f water in proposition to the number of shares held by him and as a result they take due care, while using the water for irrigation. This involve inherent checks on excess use and make understanding the beneficiaries to use water with sense of economy.

Another aspect that explains the suitability of cooperative organization over any other organization is that cooperatives apart from ensuring democratic decision taking also provide suggestive services to farmers to enable him to capitalize gains of irrigation to the best possible extent.

B. Points for consideration

The committees may consider following points in taking decisions:

i. Trends in generation and mobilization of water resources.

ii. Distribution system for water sources.

iii. Role of cooperatives, and

iv. Need and importance of beneficiaries involvement in water management and a workable model for beneficiaries oriented water management system on cooperative lines.

C. Irrigation cooperatives

Irrigation cooperatives have been organized in the country to ensure the involvement of beneficiaries in water management and also provide agro-economic services through their own cooperative efforts. These cooperatives have proved very effective in supplementing the efforts of the Government in the mobilization of irrigation potential.

A brief account of the progress of some of such cooperatives in the various states in the country is given here.

XIII. Case studies of Irrigation Cooperatives

Some case studies are given here. 

1. Andhra Pradesh

There are 166 lift irrigation cooperative societies in the state, with a command area of 83,041 acres. However, 88 societies have. become dormant due to various reasons and only 78 are functioning, which manages only 57278 acres of area of the states.

2. Assam

There is a single cooperative society in the state which has been registered recently. But besides this one, schemes at Gaon Panchyat levels e.g. MPCS's (Multipurpose cooperative societies) are already functioning and taking up irrigational problems advancing credits.

3. Gujarat

There are 557 cooperative lift irrigation societies at the end of the cooperative year 1982 in the state. There membership is 18161 with paid up share capital at Rs. 40.08 lakhs and covering 51359 hectars of land under the command area. Societies are organized on dug well, tube well, river bank nallah or land depending upon availability of water and sufficient land in the vicinity of irrigation source to sustain such cooperative viable units. 

4. Kamataka 

There are 225 irrigation cooperative societies in the state with 14302 memberships. The command is 64000 hectares. There is a large scope for organizing large number of irrigation cooperative societies in the river bed area.

5. Maharashtra

The cooperative lift irrigation schemes have been in operation in the state since 1944, as a part of "Grow More Food" campaign. It has developed during the last two decades as a major combat drought conditions. The programme also gets inputs due to participation of cooperative sugar factories. The state in 1981 had total 1188 irrigation cooperative societies with a membership of 81,000 with share capital of Rs. 325 lakhs and total area irrigated over 700000 hectars. 

The lift irrigation societies in Maharashtra are generally of the following types:

1. Regular schemes,

2. Schemes undertaken by Vividh karyakari Seva Sahakari societies,

3. Pura Seva Societies,

4. Tube wells,

5. Flow irrigation societies, and 

6. Scheme sponsored by the cooperative sugar factories.

The following are the requirements for organizing these cooperatives lift irrigation societies.

a. Certificate regarding availability of adequate water supply from the competent authorities.

b. Cropping pattern approved by competent authorities.

c. Assurance from Maharashtra State Electricity Board regarding electricity supply.

d. Willingness of the beneficiaries for organization of lift irrigation societies and collection of requisite share capital contribution to the extent of 25% of the capital cost

e. scrutiny of the project to ascertain technical and economical feasibility by the Department Export Committee or by the Technical Export of the financing agencies.

6. Punjab

There are 133 tube wells irrigation cooperative societies in the state, with a membership of 2082. Out of these 73 societies are dormant and 58 are functioning but not to the satisfaction. Hence, Registrar Cooperative Societies have pre pared for liquidation.

7. Tamil Nadu

Out of 152 Lift Irrigation Cooperative Societies in the state with a membership of 14579. Cooperative Department organized 2442 lift irrigation cooperative societies initially but only 152 prepared, the schemes out of which only 64 could be activated. Hence, the cooperative Department is proposing to liquidate them. 

In other states also, the same process is being taken for liquidation as a very few of them have worked efficiently. Except Maharashtra, Gujarat, Andhra Pradesh and Karnataka  in all other states, the irrigation societies are facing multiple problems in their working.

XIV. Problems of Irrigation Cooperatives

1. The beneficiaries of these societies find it very difficult to raise the capital contribution to extent required. The members of the cooperatives are poor and living from hand to mouth.

2. Societies do not get timely technical guidance. Irrigation management is not only a social concern but also a technical work. For the technical input the society has to depend on experts from outside

3. Water charges are not collected regularly, and in appropriate quantities. Due to poverty, people are not able to give the charges. Neither the officials are strict in the collection of charges in time.

4. These is uncertainty in the availability of ground water. Due to the change in the rainfall and fluctuation in the water table the water available vary considerably making the regular distribution very difficult.

5. Unavailability of adequate financial support for maintenance. Finance is always a constrain to cooperative societies.

6. Lack of adherence to cooperative principles and practices. The success of cooperative ventures come only if the member are self disciplined and adhere to cooperative principles and practices. Certain amount of sacrifice, honesty, hard work, observance of rules and regulations, punctuality, service mindedness etc. are essential on part of the members. Hence successful running of a cooperative is more of a moral problem than an administrative or technical problem.

XV. Conclusion

Irrigation cooperative is a noble way of distributing the limited precious water sources among the farmers. The advantages are too many for any often not to recognize an irrigation cooperative. However, the people need a lot of education in cooperation to make it a success.

It is possible for a NGO to manage and run an irrigation cooperative for the people. NGOs have not really entered into cooperative movement. But they can do it if they want.

Keeping the above facts in mind it may be said that except in few states ego Maharashtra, Gujarat, Karnataka and Andhra Pradesh, in other areas irrigation cooperatives have not acquired the expected level of operational efficiency on account of various problems. The functioning of irrigation cooperative societies can cover other areas such as providing other inputs, transfer of farm technology and farm credit to increase the production in rural area.
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