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	“Why do you waste the water by supplying it to tail ends which are barren and grass lands?”

Remarks of head reachers to irrigation department.




OBJECTIVE OF THE STUDY
The ‘Tail-enders and other deprived’ study is undertaken with the main objective to explore why some water users / irrigators in major, medium and minor irrigation systems are deprived of water. The study is also concerned with the magnitude of such deprivation, characteristics of the deprived / better endowed persons and the strategies adopted by them in coping with the situation. In addition, it deals with related issues like linkages between access to water and livelihoods. The study attempts to explore what kinds of entitlements (as related to access to water supply) exist in different irrigation systems, and how they are realised. Entitlements and deprivations are defined for the purpose of the study as what farmers are supposed to get and what they receive actually.

SCOPE OF THE STUDY

The following are more specific questions investigated in the study as regards entitlements and deprivation.

· Area localised
 by season and crop and actual realisations during normal and scarcity periods.

· Specific locations having deprivation / tail-enders problem in the system with details about extent of area, whether problem is recurrent, who are affected in terms of caste and class.

· Differences in area, yield, and cropping intensities between head and tail area.

The study also has investigated the reasons for the deprivation and the factors associated with it. It has also analysed, the role that irrigation water plays in the livelihoods of the affected people. In other words, to what extent they depend upon irrigated agriculture for their livelihoods, and what is the share of income from irrigated agriculture to total income of the household. 

METHODOLOGY OF THE STUDY

Selection of Sites

Selection of systems
 It is our understanding that tail-enders/ deprived problems will vary depending upon the size of the systems, techniques of water control and socio-economic conditions of the region. Hence we have selected sites for the study from major, medium and minor irrigation projects. These also represent different agro-climatic and socio-economic environments.

In Tamil Nadir, Parambikulam Aliyar Project (PAP) and New Kattalai High Level (NKHLC) are projects selected for the study from major and medium projects respectively. In addition, two rain fed tanks were also selected from different agro-climatic conditions.

Selection of distributaries

 The canal systems were divided into three different reaches as head, middle and tail based on the length of the main canal. The length of the canal was equally divided to make head, middle and tail reach of the system. A few distributaries were selected from each reach of the system. The selection of the distributaries is based on the technique of the irrigation practised (canal / tank and well), familiarity with the area, distributaries with differences in socio-economic aspects like caste, economic conditions, irrigation organisation etc. A relatively higher number of distributaries were selected in the tail end of the system to capture details about their characteristics and problems of the tail-enders.

Selection of villages
 The selected distributaries were further divided into head and tail. Two villages/ tanks (one each from head and tail) were selected for detailed study. In case of NKHLC, tanks were selected from the distributaries and in PAP, the villages were selected from the head and tail end of distributaries. Totally 25 villages (18 from NKHLC and 7 from PAP) were selected for the study purposively to capture the impact of different factors on the tail-enders problems. Two villages from rain fed tanks were also studied for minor irrigation projects.

Collection of Data

Discussion with System Managers

 To start with, details were collected about the systems from the Irrigation Department, especially from the divisional officers. Discussions were held with executive engineers and junior engineers to understand the operation of the system, and their perspectives on the tail-enders’ problems. 

Discussions with System Level Farmers Organisation and Their Leaders

 Discussions were held with the leaders of farmers’ organisations at the system and district levels, political parties, individuals knowledgeable about the operation of the system, problems faced by the farmers, implications of the problems to tail reach farmers in the access to water supply, timeliness, adequacy, their efforts to solve the problems and the result. 

Discussions with Farmers’ Groups at the Village Level 

The discussions with irrigation department and farmers organisations in the system gave a good idea about the problem areas and their concentration. To get more details about the tail-enders/ deprived problems, the reasons for, and the consequences of, discussions were held with a group of knowledgeable people in the selected villages. 

Case studies on Livelihoods of Tail-enders / Deprived
Detailed case studies of individual farmers were conducted to know about the role of irrigation in the livelihoods of farmers belonging to different categories such as small, marginal, medium and big farmers. The details collected include the number of members in the household, their occupation, total income of the family, income from agriculture, income from irrigated agriculture, the variations in the income from irrigated agriculture in different years, especially in normal and drought years. 

PROFILES OF THE SELECTED PROJECTS 

New Kattalai High Level Canal (NKHLC)

Design of the System

NKHLC is situated in Tamil Nadu, South India. It was built as part of the extension programme of irrigation under the five-year plans, which were the main vehicle for the Government of India to achieve development goals. Completed in 1960, the canal is about 85 miles long, of which the first 40 miles is not utilised for irrigation. This area is provided irrigation by a nearby canal.  NKHLC is meant for supplying water to a chain of about 106 tanks. The total command area of the tanks is about 12,000 acres (1 hectare=2.471 acres) spread over 50 villages in Trichirappalli and Thanjavur districts. In addition, canal irrigation is also practised to the extent of 8622 acres, which fully lies in the head reach. NKHLC is one of the four systems under Kattalai Irrigation Scheme fed by the Kattalai bed regulator across the river Cauvery. This canal is entitled to last priority of right on the water available from the bed regulator. Irrigation under this canal is meant for a single paddy crop for the duration of 4½ months in a year, usually from 1st August to 15th December.

Land use and Agriculture
As far as land use is concerned only about 40% of the cultivable area is used for agricultural purposes. The agricultural lands mainly depend upon irrigation. A very significant percentage (75%) of cultivated area is under irrigation. This indicates that cultivation is carried out predominantly through irrigation. The reason is that dry lands are mostly salt affected and hence are not cultivated in many parts of the region except in some villages in the tail reach. The main reason given for this problem is a natural change in atmosphere for over the past centuries, which has affected the soil in the area. Hence agriculture in this region depends mainly upon irrigation water.

Paddy is the only irrigated crop grown in the command area served by the NKHLC system. Relatively less area is under paddy in the tail reaches as compared to other reaches. This is due to problems faced in securing adequate water supply from the canal in the tail end of the system.

Supplementary Source of Irrigation

Though canal water supply is unstable, well irrigation, as a conjunctive source has not been developed. The reason is that the groundwater in this region is highly saline, though it is available within 10-25 feet below the surface and the water table is steady throughout the year. Though ground water availability is relatively better in some villages especially in the tail reach, well irrigation has not developed because of a) high cost involved in digging as the area is rocky b) most farmers are small and can not afford to invest. It is noted that about Rs.100, 000(USD2000) is the cost of digging of a well in the area.

Land Control in the Region


A striking phenomenon of the system area is absence of big landlords with large land holdings. This does not mean that land concentration has not taken place. There are inequalities in the ownership pattern of both irrigated lands served by the system and of the total land holdings. The degree of concentration of inequality is more pronounced in the head reach area of the system than in other reaches.

Socio-economic Environment of the Region

In general, farmers in the head reach are stronger in terms of social, economic and political status than the tail reach farmers. In the head reach out of 7 villages, Udayars and Gounders are dominant in 6 villages and the remaining village is dominated by Scheduled Caste. Whereas in eight villages in tail reach, Kallars are dominant in five villages and Scheduled Caste and others in the remaining areas.

Irrigation Institutions in the Area: Local Irrigation Organisations

There are two types local organisations:

a) tank /channel organisation and

b) village organisation

The tank level organisations are called `Kulam (tank) Panchayat' and the village level organisations are called `Oor (hamlet) Panchayat'. These are traditional irrigation organisations functioning as a part of informal village administrative structure evolved historically .At the lowest rung of the ladder of the village/tank level organizations are the professional watermen and watchmen

One of the striking features of the micro-organisations in NKHLC is that every organisation has its own funds. Of 18 villages studied in NKHLC, 16 have tank / village specific organisations which are involved in water management. In addition, there are other organisations like political parties, temples and churches that take interest in irrigation related issues. They intervene only during crises like inordinate delay in opening of the canal, non- receipt of water for a long period in a season, inter -village conflicts etc.

Irrigation Bureaucracy in the Region

As in all public surface systems, the state bureaucracy has the responsibility for management of NKHLC. The officials of the Public Works Department (Irrigation) are supposed to take care of the maintenance of the system. They also have the responsibility to regulate water allocation up to the distributary outlets in the case of canal irrigation and up to the tank supply sluices in the case of tank irrigation.

One of the main problems faced by the irrigation bureaucracy is inadequate staff for effective management of the systems and non-availability of adequate funds for maintenance work. Generally the staff available, especially the number of watchmen (lascars) is found to be inadequate. Each lascar is normally supposed to look after two miles of canal but at present his responsibility extends upto 6 to 8 miles. The infrastructure facilities available to the bureaucracy are also found to be inadequate.

Main Findings

Water Insecurity in NKHLC System

As noted earlier, New Kattalai High Level Canal is having only last priority of water rights i.e., water is supplied to this canal only after meeting the needs of older channels. The irrigation under this canal is meant for 4½ months, i.e., from 1st August to 15th December. The system is meant for both direct (canal) and indirect (tank) irrigation.

According to the government rule, the supply will be given whenever surplus is available from the river from 1st August onwards (that is storage in the reservoir should be above 94 feet). Due to unstable nature of the system, there were delays in opening of it in most of the years.

Water Regulation in NKHLC System

As per the rule, whenever the canal is opened for irrigation, the water should be allowed to reach the tail end first and filling up of tanks should be undertaken one by one from tail reach to head reach.

Though the prescribed rule advocates filling up of tanks from tail reach to head reach this is seldom followed in the system. Whenever water is released, all distributaries are kept closed in order to let water reach the tail end. Once water reaches the tail reach all the shutters are opened simultaneously. When the opening of the canal is delayed farmers in some distributaries open the shutters by breaking the locks. Since the bureaucracy is not involved in regulating the filling of all tanks systematically, those tanks situated in the tail reach of the main canal receive inadequate water supply.
Role of Farmers Organisation in the Water Distribution from the Main Canal to Distributaries/Tanks

As far as the role of these local organisations is concerned, we note that invariably all of them are involved in the task of appropriation of water supply for their distributaries/tanks. It is found that the degree of involvement of these organisations is more in scarcity periods than normal periods.

 During scarcity times, stiff competition exists between distributaries and within a distributary across different reaches. In this process, apart from the technical features, socio-economic and political factors play an important role in the relative degree of success of an irrigation organisation in the appropriation of water supply for their distributaries /tanks. Appropriation of water becomes more problematic when the tail reachers belong to minority/scheduled castes and when they are less powerful than head reachers, economically and politically. Only powerful irrigation organisations (represented by leading landowners with political power) thrive in the competition for a secured water supply. The head and middle reaches of the main canal have the advantage of technical factors (most of tanks have direct supply from distributaries, instead of tank- to -tank supply) and with strong economic and political power (landlords with ruling party political backing are found more in these reaches). Hence they have relatively better access to water supply conditions than others.

Impact of Water Management on  Tail-enders and  Other Deprived

Indicators of deprivation

We have used three indicators to analyse the deprivation of tail-enders and others affected. 

a) area irrigated ;

b) period of water supply;

c) productivity.

Deprivation in Area Irrigated

It is seen that on the whole there is an increase in the command area to the extent of about half of the original command area. However the increase in command area is significantly more in the middle and tail reaches than in head reach. The reasons for this development are not known. It may be due to more opportunities for expansion like contiguous lands available to the wetlands under tanks.

Deprivation in Water Availability and Productivity

As already noted the prescribed period of water availability from the system is 4 ½ months, however it varies across different places. Many factors influence the availability of water supply in a place like topography, socio- political strengths of farmers in a command area. we have obtained responses about the general water availability in a tank under a normal season during a last five year period and also the yield rate of paddy which is the main crop grown in the system.

Water Availability

Water supply condition is poorer in tail reaches than the head and middle reaches. Out of seven tanks, six tanks had a deficit in water availability of about 25-30 days in a crop season, where as the deficit (in terms of number of days) is less i.e. 15-20 days in head and middle reaches.
Productivity

The differences in water supply conditions are also reflected in the average yield rates under tanks in different reaches. The productivity is highest in the head reach and the lowest in the tail reaches of the system. While there is not much difference in the productivity between head and middle reaches, the productivity in the tail reach is significantly lower than in other reaches. There is a difference of about 5 bags in the yield per acre between the two reaches. Thus it is clear that tail reachers in the main canal are in a disadvantageous position as regards water availability, which is reflected in the overall productivity of the crop also. We also noted earlier that the water supply conditions are poorer in tail reach compared to head reach area. 

Not only there is a difference in productivity across the main system but also within a tank/distributary.  Such difference can be observed between (a) command area under head and tail end in a tank  (b) high level and deep level sluices of a tank. 
Livelihoods of Tail-enders  

For most farmers irrigated agriculture depends upon canal water and only a few have wells as a source of irrigation. All farmers who own wells are big farmers. Thus most of the small farmers depend upon canal water for their agriculture and thereby food security.

Most farmers are indebted as their agriculture is affected often by water scarcity and drought and there is no other source of income. Most of them are in a backward living condition with dilapidated tiled houses. Some farmers have also reported sale of lands to real estate businessmen, especially those lands on the roadside. Thus most farmers in the area are living on subsistence agriculture as canal water is inadequate and rainfall in the area is unreliable. The insecurity in irrigation and continuos drought conditions make many indebted and thereby loosing their lands.

Summary

NKHLC system itself is relatively insecure in terms of priority of water rights as it is entitled to only the last priority of supply compared to old channels fed from the Cauvery River in Tamil Nadu. The problem is compounded by unreliable water availability in the  Mettur dam on the Cauvery leading to reduced supply over time, especially after 1985, because of the dispute among the riparian states. This has affected all the canal systems under Cauvery in general, but NKHLC in particular as it has only last priority from the dam. Within the NKHLC, the tail reach of the main canal has been affected every year. Inadequate maintenance by the PWD has resulted in silting up of branch canals affecting a sizeable area in the tail end and also to some extent the head reach of the system. The problem intensified in recent years because of encroachment especially in the branch canal and tank foreshores.  Also increase in the area under unauthorised cultivation has added to the problem.

Overall the tail reach of the main canal is in a disadvantageous position, compared to those living in the head reach of the main canal. As regards the characteristics of tail enders /deprived, in general there are not many differences in terms of caste and class. In some areas there are exceptions, where the tail reachers happened to be scheduled castes who were denied water.

Collective action by tail reach farmers as regards appropriation of water from branch canals is very common. They spend a substantial amount of money and labour for guarding the water flow in the main canal and avoid interruption of feeding of the tanks by head reach villagers.

Traditional village organisations are quite active in many tail reach villages and they undertake de silting of feeder channels to the tanks. Appointment of waterman for irrigation of fields is observed in times of water scarcity when the farmers hope that they can take a crop.  When there is severe scarcity and when there is no hope for adequate water, watermen are not appointed. These institutions play an important role in reducing the risk and uncertainty in agriculture especially to tail end farmers. Recently, these farmers have started to adapt to water scarcity condition by growing short-term paddy varieties.

Overall there is not much of conjunctive use of canal and well water in the area in spite of the insecure nature of canal supply. This is mainly due to saline ground water, financial problems, land fragmentation and unviable land holding. 

The tail-end farmers mainly depend upon canal water for their livelihoods. Absence of alternative source of irrigation and employment from other sectors in the tail reach has forced them to pursue their efforts to get water at least for one crop. Violent agitations like blocking the road traffic by tail reach farmers joining together from about fifteen villages happen regularly and became a law and order problem for the district administration. Hence they are forced to take action for provision of water especially in times when one irrigation is crucial for saving of crop. This is also used by the competing political interests for gaining electoral benefits, promising of different solutions to tail-enders problems.

PARAMBIKULAM ALIYAR PROJECT (PAP)

Design of the System

The Parambikulam Aliyar Project (PAP) is designed to harness the waters of several rivers originating in the Anamalai Hills situated in Coimbatore district of Tamil Nadu. Though all these rivers originate in Tamil Nadu, several of them eventually flow westward into Kerala. Before the PAP came into being, the waters of these rivers were utilised on a very limited scale.  The PAP system consists of eight reservoirs and weirs constructed in different periods.

Water Management under PAP

The Thirumoorthy reservoir, which has been taken up for the study is the last storage work in the series of reservoirs under PAP.  It was constructed across the river Palar in 1967 and has a capacity of 1.9 TMCft.  The original command area of the project is about 180,000 acres. However, extension of the command area has taken place at different times and the total command area under these canals is increased to about 380,000acres.  

Irrigation and Agriculture

The irrigation under these canals is meant for four and a half months and mainly for dry crops. Wet cultivation is restricted to low-lying area. The system was designed to have 80 percent of the area under dry crops and the remaining under wet cultivation. Though irrigation is mainly localised for dry crops, in actual practice the cropping pattern is different. It is reported that the area under wet crops constitute about one third of the total command area. 

Irrigation Management

Irrigation under the canal is meant for once in two years.  In other words, the entire command area is divided into four zones and covered under irrigation once in two years at the rate of two zones in a year.  Normally irrigation is meant for two seasons in a year that is (a) 1 August to December 15 (b) 16 December to 30 April. When the monsoon fails or water could not be released to any particular zone in a particular spell, water supply will be given to that zone in the next spell. A turn system of seven days will be adopted for water supply among distributaries.  Continuous water supply will be given in the main canal from head to tail to enable recharge of wells and cultivation of dry crops during non-spell period.

Main Findings

Problems in the Operation of the System 

Water supply under Thirumurthy dam is meant for seven days in each turn. The command area under each zone is divided into two parts for the purpose of adopting a rotation system.  Under this, each part is given supply for 7 days and closed for another seven days so as to facilitate supply of water for the other part. It is learnt that this system of supply was adopted without many problems earlier. However with the extension of command area, severe problems have come up in the implementation of turn system of 7 days supply and seven days closure. And in actual practice, the area under irrigation is much higher than what is contemplated for irrigation.  Thus on the one side there is an increase (about 40 percent) in the command area and on other a reduction in the water availability - both of them made the system management ineffective in implementing the rotation system.  Hence after each turn period of 14 days, the dam has to be closed for some days to head up the level in it as the water supply has already been depleted so that the next turn system cannot be implemented unless water supply is improved by closing it.

Impact of Water Management (four zone pattern) on Local Water Supply Conditions in Different Reaches

The introduction of the four-zone system by extension of command area has brought about a number of changes in water supply conditions and agriculture at the field level. As we have noted already there is an increase in command area in spite of a reduction in water supply to the dam. Consequently it is clear that water supply condition at field level would worsen. Indeed, this is the case and the scarcity has affected different segments of the command area differently.

Head Reach

Under the four-zone system, the head reach of the PAP both on the left side (Udumalpet region) of the canal and right side (Pollachi region) are affected, but the severity of the problem is relatively less compared to the tail reach Kangayam area. This shows that the conventional operation of the system where head reachers are in an advantageous position has not changed much.

Left bank (Udumalpet) Region

This region consists of the head reach of PMC and the whole command area under Udumalpet canal. Both are situated on the left side of the system.  Paddy is the main crop grown in this region.  However, the relative significance of the crop is stated to have come down after four-zone pattern. The problem has especially affected the tail-end villages. The main problem is that the extension canal is not lined and hence takes much time to get supply. Within each branch canal the extension command area which is located in the tail reach is more affected. Not only extension command area but also old command areas in the tail reach of a branch canal are affected by water scarcity.

The problem is further compounded by the illegal tapping of branch canals, erection of unauthorised sluices, cross bunding of the canal resorted to by the head reaches.  This has led into a number of inter village conflicts between head and tail command irrigators. As the policing by PWD is ineffective due to shortage of personnel (lascars), the problem assumes significance.

Right Bank (Pollachi) Region

The command area in the head reach on right side of the canal constitutes Pollachi region.  Traditionally coconut is the main crop of the region, which is about 60-75% of the command area.  Groundnut, paddy, maize, sunflower are other important crops grown in the region. Though water scarcity has occurred since the introduction of the four-zone system, the effect is relatively less in this region, as coconut requires less water than paddy.  Moreover, being a perennial crop it has got conjunctive supply from wells, which are significant in number in this region.  Hence it is reported that only other irrigated crops like paddy, and groundnut are affected by scarcity.  As noted earlier, the worst affected are tail-enders in a branch canal. This is especially in an area where the zoning pattern is such that water supply is not available for a long time in the branch canal itself and hence there would not be recharge of wells in that area.

Tail Reach

The tail reach area consists of Dharapuram and Kangayam taluks where the largest majority of command area is constituted by extension.  A new branch canal is dug to provide water supply for the extension area. It is to be noted that the whole extension in this region has taken place at the end of the main canal i.e. about 125 km from the reservoir.

As the area is in the tail end of the main canal and the branch canals are not lined the water supply condition in this region is poor. Of the 7 days turn system; it takes minimum 3 days for the water to reach the tail end and only 4 days the water supply is given. As the quantum of water available is also less, it is hardly enough for a wetting of the lands.  Hence the water is used for recharge of wells, for domestic purposes like drinking water, and water for cattle.  In areas where there is some reliability in water supply, dry crops like Sesamum and grass are grown.  The latter is used as fodder for cattle for which the area is known well.  Sheep rearing and dairying is an important occupation of the area.  Paddy is grown only in low-lying areas with wells. Paddy is mostly kept for self-consumption.  As the head reach of the extension distributaries are mostly uplands, cultivation is not done, as water cannot reach.  Agriculture is done only in the tail end of the distributaries.  Hence, there is a considerable loss in seepage before water reaches the tail end.  This also adds to the already scarce water supply. However farmers are happy that the extension of PAP has solved one of their old basic problems, that is drinking water.

Extent of Deprivation across Different Reaches

Deprivation at Field Level
Deprivation is noted at the field level with regard to area irrigated, water supply condition, cropping pattern and productivity of crops across different reaches of the main canal under PAP. 

Area Irrigated

On an average about 80% of the area is irrigated in the head reaches whereas it is about 50% in the tail reach.

Water Supply Conditions
As we have already noted that the canal water is meant for 135 days but the turn system of  ‘7 days on and 7 days off’ is adopted to provide supply to a zone. Thus an area is entitled for a supply of 67 days. Of these, head reach villages receive water for about 60 days in a season and tail reachers for about 22 – 25 days. Thus tail reach villages are seriously deprived in terms of a number of days of irrigation. Diversion of water by the head reach farmers and ineffective water regulation by the bureaucracy are stated to be the reasons for the poor water supply condition in the tail end. The problem is also noted to be worse in the tail end of the distributaries as they are not lined. It is reported by farmer’s councils that some of them have not received more than one or two spells of irrigation.

Cropping Pattern and Productivity

 The differences in water supply conditions also result in variations in cropping pattern and productivity across different reaches. It can be seen from the table that in head reaches water intensive crops like paddy and coconut are grown significantly, whereas dry crops like sorghum, groundnut and Sesamum are dominant in tail reaches. Within the tail reach there is not much variation in cropping pattern. However, in areas water supply conditions are good a small extent is grown with coconut. This is mostly seen in the head reach of the tail end distributary. Canal water is generally used for growing fodder crops like sorghum and grass in the tail reach area, as dairying is an important occupation in this area. Sorghum is mostly used for grazing by milch animals.

Productivity

 There are clear differences in the productivity of groundnut and coconut between head and tail reaches of the main canal system. For groundnut, which occupies about 20 percent in both regions, the productivity difference is quite clear. In the head reach area, the yield rate of groundnut is about 20 bags per acre, whereas in the tail reach it is about 10-15 bags. Within distributaries in the tail reach, a clear difference exists across the reaches. In general it is noted that the productivity is about 40-50 percent in the tail reach, and this is mainly attributed to lower water supply there. We have already noted that in the tail reach area, the available meagre water is used for growing fodder crops and thus agricultural production is backward compared to the head reach where high value crops like coconut and paddy are grown.

Livelihoods of Tail-enders

Tail-enders as such constitute a separate class in PAP compared to head reach farmers in many aspects. Agriculture is considered to be a secondary occupation by them as they are depending mainly on sheep rearing and dairying for their livelihoods. Water from PAP is mostly used for growing fodder crops, which is essential for sheep rearing and dairying. Only those who have wells are growing irrigated crops like coconut, groundnut, and Sesamum. In addition, they also get employment from non-agricultural occupations like spinning mills, oil mills and power loom weaving. On the whole, tail-enders do not depend much upon PAP water for their livelihoods. However, water is found to be useful for recharge of wells which takes care of domestic water needs and for cattle, which was a long pending problem as it is a drought prone area.  

Summary

The PAP is a complicated system in many respects. It was originally designed for dry crops and also for a command area of 180,000 acres. The system has undergone many changes. The command area was doubled and the area under wet crops has increased. There was also an explosion in the number of wells in the command area, which get recharge from canal water. On the one hand there is an increase in the command area, on the other there is a secular decline in the availability of water in the reservoir. The area under the PAP command was extended by different governments for political reasons, without taking in to account the original design of the system. This has resulted in the creation of an artificial ‘tail-enders’ category in the system. The state and the court also supported it, which has created conflicts between head and tail reaches resulting in agitation, court cases and personal enmity. However it should be noted that the ‘extensive’ irrigation policy has solved one of the fundamental problems of the tail-enders: drinking water. It has not helped much for agriculture, but indirectly helped sheep rearing and dairying by helping the villagers to grow fodder crops. The extension has also created tail-enders: in the head reach of the system, but they are far better off than the tail enders of the main system. 

Thus the State’s policy of ‘Extensive Irrigation’ has created an artificial tail-enders category whose livelihoods have improved by the canal water though it is unreliable. In that sense they cannot be called ‘deprived’. 

MINOR IRRIGATION PROJECTS: CASE STUDIES OF RAIN-FED TANKS.

Two tanks were selected for the study to know about the tail-enders problems in the rain fed tanks. Both are located in different regions in terms of agricultural and socio economic conditions. 

Impact of Water Management on Tail-enders Problems

Farmers reported that there are no significant differences in water supply conditions and productivity across different reaches in the tank command area even during scarcity times. The same is the case as regards high level and low-level sluices in the tank. It is also reported that there are not many differences in the water supply condition on the basis of caste status of farmers due to the presence of institutional arrangements for water management in the tank.

Livelihoods of Farmers under Tank Commands

Farmers in these villages mainly depend upon the irrigated agriculture for their livelihood. It is reported that most of them own lands in the tank command area, which provides some food security. On dry lands, generally prosopus trees are grown which are used for charcoal making. In addition there are employment opportunities in the gem cutting industry in the area. Thus, the tank irrigation is an important source of livelihood and tail-enders and low caste people share water scarcity equally thanks to the institutional arrangements in the village.

Summary

The case studies on rain fed tanks show that institutions are important in reducing tail-enders problems in irrigation. In both cases, there are some institutional arrangements for regulation of water from the tank and maintenance of irrigation structures. In the Vengaram tank, we can see that the waterman is involved in watering of the fields. This may be due to the reason that agriculture depends on tank supply, as the scope for well irrigation is less. Hence regular desilting of feeder canal and efforts for diversion of water from the natural drain is noted. There is an incentive for making all these arrangements, as there is better chance for receiving water supply to the tank as it has an independent catchment. In the case of former tank, the prevalence of significant number of wells in the command area may be a reason for not involving waterman in the irrigation of fields. Also there is a great deal of in security in the receipt of water to the tank as (a) it is situated in the tail-end of the tank chain system  (b) and there is less rainfall in the catchment area.

OVERALL CONCLUSIONS FROM THE STUDY

The study was done basically to understand the problems of tail-enders and other deprived in Tamil Nadu in two canal irrigation systems and rainfed tanks, which are different in technology, agriculture, and the social and economic conditions. The study reveals that tail-enders and other deprived problems are affected by the system characteristics, social and economic conditions of the region. In both canal systems, access to water is influenced by the relative strength of these factors in an area. Generally, head reachers are more powerful in terms of social and economic conditions than tail-enders. In the canal systems, there are powerful big farmers who gain more access to water supply by influencing the bureaucracy and other means (like cross bunding ) in the head reach . In addition, the inefficient method of water allocation by bureaucracy and standard of maintenance of the system (e.g. lined canal) are favourable to head reachers. In both systems tail-enders in the main canal are more deprived of water compared to others. Inefficient management of the main system by the bureaucracy is one of the main reasons noted for the problem. Poor standard of maintenance of the system and inadequate supervision of water allocation are the major problems noted in the tail reach. However, the bureaucracy is constrained by an inadequate number of field staff for water regulation and inadequate funds for maintenance of the systems. All these contributed to poorer water supply conditions in the tail reach of the main canal.

The problem is seen not only in the main canal but also in the distributaries and tanks though with a lower degree of intensity. This is more significant in distributary canals than in tanks .In the tanks, the tail enders problem is taken care of by the strong institutional arrangements for water distribution. This is seen not only in system tanks but also rain fed tanks. The presence of institutions is also possible because of the control over water in the tanks by the communities. These tanks act as local reservoirs. Even in the canal system the tail enders problem seems to be less in area where there area some organisations present (like the farmers council in PAP)

 The extent of dependence of tail-enders on irrigation for their livelihoods depends up on the availability of conjunctive use of wells and other opportunities for income. In areas where opportunities for the conjunctive use of wells are less, the tail-enders are deprived much. The problem also becomes worse when there is a lack of other income earning sources like dairying, employment in factories etc. Complete dependence of tail-enders on irrigated agriculture creates social unrest (like in NKHLC) when their irrigation problems are not solved.

In both canal systems the tail-enders problems were intensified /exacerbated by the extension in the irrigation area over and above the original design of the system. In NKHLC this happened through unauthorised methods by farmers themselves, and in PAP by legal means supported by the State. Both were used for gaining political support for the parties in power. 
EMERGING  RESEARCH AND POLICY ISSUES

The study brings out the following issues for debate and further discussion both for research and policy purposes:

· How to create enforceable rights in surface irrigation systems in order to empower tail-enders and other weaker sections? How to involve farmers’ organisations and irrigation department in the process of entering into contracts/agreements between the State and users?

· The desirability of ‘extension irrigation’ as a method of entitlement (with out taking into account the original design of the systems) needs to be debated.  More specifically whether extension of irrigation can be undertaken when there is already deprivation to the existing irrigators is to be discussed

· The tail-enders problems have close relationship with main system management. Hence improvement in the main system management is the sine qua non for better performance irrigation. It is more important to discuss about the methods of effective involvement of farmers’ organisations in the main system management. It is seen that users’ organisation especially traditional irrigation institutions are more efficient in managing the scarcity problems, especially tail-enders problems, than other organisations including bureaucracy. Hence they also to be recognised and involved in the system management.

· There is a need for better understanding of the livelihoods of tail-enders and other deprived especially the role irrigation plays in their food security and livelihoods. It is also important to have a proper understanding of the linkages between irrigated agriculture and non-farm income sources. This will help in understanding the methods of improvement of livelihoods of tail-enders.
�  Localisation and localised command area by government in the South Indian context refer to the designation of certain areas/cadastral units for irrigation of particular crops and /or in particular seasons. 
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