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Introduction

The issue of measurement of deprivation in warabandi system has received very little attention. Although it is known that distribution of canal water is unequal, what is not well known is the extent of disparity between the head reach and the tail end farmers. The situation is further complicated as according to recent research findings the shortage of water is felt not only at the tail end but also at the head and middle reach. Considering the overall scarcity of surface water in Haryana, the distributive aspect assumes further importance in view of (a) poor quality of ground water in the majority of the districts; (b) falling water table in several districts on the one hand, and rising water table (with increasing salinity) on the other; and (c) the existence of large gap (approx. 29%) between the irrigation potential created and its utilization in Haryana. 

Some farmers get lesser water than their entitlement due to being at the tail-end i.e., they suffer because of their locational disadvantage. Some others also get lesser water than their entitlement not because of location but due to other reasons, such as obstruction of water flow due to growth of weeds, defective slope of the channel, excessive seepage, theft of water by the upper reach farmers, etc. These factors adversely affect even the middle and head reach farmers. The farmers who are located at the head and middle reach and get water less than their entitlement fall in the category of  ‘other deprived’ (Shah, 2001).  Assuming that these problems are of external nature to a given location and to the farmers in that location, it is imperative to know the nature and magnitude of deprivation of farmers and to understand how far the deprivation is due to locational factors and how much can it be attributed to system failure on account of technical and managerial factors in addressing the genuine problems faced by the farmers. If shortage of water is a persistent phenomenon, how do farmers adjust to this situation? Does it affect their choice of crops? How far the irrigation administration is responsive to the complaints of the farmers? These aspects need a careful study. The present study addresses these questions based on field work carried out in the state of Haryana. 

Objectives
  The main objectives of this study are:

(i) To identify tail enders and the ‘other deprived’ in the two major canal irrigation systems. 
(ii) To measure deprivation in canal water distribution.
(iii) To quantify the consequences of being a tail ender in terms of land productivity and crop income. 
(iv) To understand the mechanism of grievance redressal of tail-enders and others. 
(v) To identify issues for policy research and advocacy.
Scope and Methodology

The head-tail difference in water availability can be studied along the main canal and distributaries (secondary system) and also within the tertiary system/units (chak). As is well known that the irrigation system up to the secondary level (distributory) is managed by the State and below it (tertiary level), it is managed by the farmers. This study attempts to in casure the head-tail differences in water distribution at the tertiary level. 

An important issue in this empirical exercise is to choose appropriate sites for the study of tail-enders and other deprived. The selection of study sites has been done keeping in view the overall characteristics of the surface water system in Haryana. The information on agro-ecological conditions and the quality of ground water has been super-imposed on it. Three sites have been selected based on scientific criterion to give a broad picture of the deprived in the two most important canal systems, viz; Bhakra Canal System and the Western Yamuna Canal (WYC) System. One site from Bhakra Canal System; viz, Balsamand Minor in Hissar District and two sites from WYC system viz, Mali-Saman Link (Jind district) and Asan Minor (Rohtak district) were selected.

The information has been collected at three levels viz. village, watercourse and farm through appropriately designed questionnaires. Frank discussions were held with village leaders on the problems relating to the availability of canal water and its distribution. Their suggestions for plausible solutions have been noted. In addition, wherever necessary, relevant information was collected from the officials of irrigation department and also from the Command Area Development Authority (CADA).

A detailed information was also collected at the farm level on the following aspects: (i) cropping pattern and irrigated area; and (ii) ownership of tube wells and water markets. At the watercourse level, data on the existence and the working of Water Users’ Associations (WUAs) was gathered. Information on the nature of complaints about unequal water distribution and the grievance redressal mechanism was discussed with the village leaders, farmers and also with the officials of the irrigation department. 

Warabandi
Haryana  as most parts of North West India, follows the warabandi system of management of canal water. The water distribution is managed by the farmers at the chak level through a roster of fixed turns for each farmer. The unit time for rotational running of channels is 8 days, or 168 hours. The running time of 168 hours of the outlet is divided amongst the landholders in proportion to their cultivable command area with minor adjustment for filling and emptying time of the watercourses. The entitlement of each farmer to receive water during one week’s running of the outlet is determined in terms of hours, minutes and seconds. Thus, each farmer is entitled to receive water for a predetermined length of time on a specific week day and at the specific time, including night time. Although in principle, Warabandi aims to ensure equitable distribution of scarce water at tertiary unit level, in actual practice this is far from reality. The Warabandi roster does not correct for seepage losses which increase with distance from the head to the plot. This loss is substantial, particularly for the tail-enders.

Deprivation Index

Deprivation is understood in terms of getting lesser canal water than one is entitled to. Since the volumetric measurement of canal water is not being practiced (even not feasible in the present circumstances), what is being quantified is the number of times the canal water is availed by a farmer in a given location and the number of turns he/she is entitled to. Time (for canal water) allocated to a farmer varies in proportion to the size of his holding and the number of turns he is entitled to. This reduces the deprivation index (I) to a simple expression, i.e., unity minus the ratio of number of turns of canal water availed in a season (T*) to the entitlement (T), [I=1-T*/T]. The overall scarcity of water experienced by farmers in a given site arising due to the factors such as low release of water by the irrigation authorities is caused by forces which are exogenous to the site and affect adversely all the farmers in that area. It is, therefore, desirable to isolate this effect while measuring deprivation. This can be accomplished by replacing T by Tmax (Tmax <T), where Tmax is the maximum number of turns availed by any farmer at a given site in a season. Thus, the new index for the ith farmer can be written as Ii = 1 – Ti*/ Tmax , (Tmax ≥ Ti *). Note that Tmax is fixed for a given site in a season. In other words, the deprivation index which abstracts from the exogenous effect of overall water scarcity is nothing but unity minus the ratio of number of turns actually availed by a farmer to the maximum number of turns availed by any farmer on that site.  The deprivation index falls between zero and unity. I = 0 means non-deprivation; and I = 1 implies total deprivation. The value of I between zero and unity would indicate how severely a farmer (or a group of farmers) suffers from deprivation.

Canal Command Area

Haryana has three main surface water resources: 

· Yamuna River,

· Bhakra Supply and

· Lakes.

Since lakes contribute less than one per cent to the irrigated area of Haryana, they are not considered in this study:

At the Tajewala headworks, water from Yamuna river is diverted to feed two canals, viz; Western Yamuna Canal (WYC) and the Eastern Yamuna Canal. The former supplies water to Haryana and the latter to Uttar Pradesh (UP). The WYC partly irrigates the districts of Ambala, Kurukshetra, Karnal, Sonepat, Rohtak, Bhiwani, Gurgaon, Mohindergarh, Jind and Hissar of Haryana. The discharge into WYC varies significantly between seasons from 50 M3s in January–February to more than 300 M3s during the monsoon period. 

Bhakra Supply:  Bhakra dam system consisting of two integrated units (viz; Bhakra dam and the Nangal dam (3 km down stream) is the source of water to Bhakra reservoirs. Surplus water from the Ravi-Beas system is diverted to the Bhakra reservoirs through the Beas-Sutlej link. 

Gravity and Lift System: The canal water received from Yamuna River, Bhakra and ground water reservoirs is distributed throughout Haryana by two systems:

· Gravity Canal System

· Lift Canal System

The major part of surface irrigation is covered by the gravity canal system in Haryana. Given the time and resource constraint, this study focused entirely on the gravity canal system. It does not include any site in its sample from the lift canal system, as the latter requires a separate study to understand the intricate problems of tail-enders in that system.

Commands in operation under Gravity Canal System are:

· Western Yamuna Canal System

· Bhakra Canal Command




· Gurgaon Canal Command 

It is well known that, in Haryana, tube wells play an important role in supplementing surface water for irrigation. This is happening in spite of poor quality of ground water in most parts of Haryana. Conjunctive use of water (mixing canal water with ground water) to dilute the negative effects of salinity of ground water is a common practice in many districts of Haryana. The districts in this study have been selected in a manner so as to reflect the use of tube wells along with the dominant role of canal water in irrigation. This also allows to represent an element of variation in the quality of ground water. 

Agro-ecological Regions: The districts of Haryana fall in two of the twenty agro-ecological regions defined by the National Bureau of Soil Survey and Land Use Planning (NBSS & LUP) as:

· Hot arid with desert and saline soils.

· Hot semi-arid with alluvium derived soils.

 For the sake of simplicity, we call them ‘arid’ and ‘semi-arid’ regions (see map-A). The districts selected from these two regions show wide variation in soil quality conditions as well as rainfall (table-S1).  Hissar is the worst of the three districts in terms of quality of ground water, which is saline even for shallow and high saline for deep ground water. The quality of ground water of Rohtak is somewhat better than that of Jind. The district chosen are spread over two different major canal command systems. While Hissar is under the Bhakra system, Jind and Rohtak districts belong to the command of Western Yamuna Canal System. 

As regards cropping pattern, Hissar has wheat-cotton dominance, followed by pearl millet. Rohtak’s main crops are wheat, Jowar, rice and pearl millet. What is common to all the districts is the dominance of wheat in the cropping pattern. The second most important crop (next to wheat) is different in the sample districts. It is cotton in Hissar, paddy in Jind, and jowar (sorghum) in Rohtak. Major part of Haryana being in the arid zone, it is not surprising that coarse cereals and fodder crops (e.g. pearl millet, gram, Jowar, etc.) do occupy important place in the cropping pattern of these districts. 

The sample districts capture the diversity of Haryana’s agriculture quite meticulously in terms of agro-ecological regions including the extent of rainfall, relative contribution of surface (canal) and ground water (tube wells) to net irrigated area, quality of ground water and cropping pattern. Moreover, the districts also represent the two main canal command systems (Bhakra and Western Yamunal Canal) of Haryana (table-S1). 

Table-S1

Major Characteristics of Sample Districts in Haryana

	Sl.

No.
	District
	Main Canal System
	Agro-ecological Region
	Annual Rainfall (mm)
	Ground Water Quality


	Contribution of canal and tubewell to net irrigated           area (%)


	
	
	
	
	
	
	Govt.Canal
	Tubewell


	1.
	Hissar
	Bhakra
	Arid
	Less than 300
	Shallow – saline

Deep – highly saline
	95
	5


	2. 
	Jind
	WYC
	Semi-arid
	300 - <500 
	Shallow – Marginal to saline

Deep – highly saline 
	61
	39


	3.
	Rohtak
	WYC 
	Semi-arid
	500 - <650
	Shallow –fresh to saline

Deep – saline
	85
	15



Note: WYC – Western Yamuna Canal.

Map-A – Haryana (Arid & semi-arid Region)

[image: image1.wmf]75°

76°

77°

31°N

30°

29°

28°N

75°E

76°

77°

78°

28°N

29°

25

50

75

100 KMS

30°

31°N

78°

PANCHKULA

AMBALA

YAMUNA

NAGAR

KURUKSHETRA

KARNAL

PANIPAT

SONIPAT

KAITHAL

JIND

HISAR

FATEHBAD

ROHTAK

BHIWANI

SIRSA

JHAJJAR

GURGAON

FARIDABAD

REWARI

MAHENDRA

GARH

DELHI

P  U  N  J  A  B

HIMANCHAL 

R  A  J  A  S  T  H  A  N  

0

HARYANA

ARID AND SEMI-ARID REGIONS

CHANDIGARH

PRADESH

U  T  T  A  R   P  R  A  D  E  S  H

ARID

SEMI-ARID

SEMI-ARID

(Central Tract)

(Southern Tract)

Sample Sites

84°

76°

72°

8°

12°

16°

80°

20°

24°

28°

32°

36°

68°

72°

80°

76°

84°

92°

88°

8°

12°

16°

20°

28°

24°

0

200

kms

400

88°

92°

32°

96°

36°


Map -B– Haryana (Deep Ground Water Quality)
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 Results on Deprivation

Site and Season

· Mean deprivation index is the highest in Rohtak, followed by Jind and Hissar. This spatial pattern of deprivation is observed consistently for seasons as well. For Kharif, the deprivation index is 0.54, 0.37, and 0.27 for Rohtak, Jind and Hissar; for Rabi the index is 0.39, 0.29 and 0.22, respectively for these districts (table –S2).

· Mean deprivation is higher in kharif than in rabi in all the three sample districts. As expected, the level of deprivation increases with the proportion of area not receiving water as per its entitlement but not necessarily in the same proportion (see the way deprivation is measured). In kharif, 74 per cent of area in Rohtak, 75 per cent in Jind and about 81 per cent in Hissar does not get water as per its entitlement; the corresponding area in rabi for these districts being 72 per cent, 69 per cent and 60 per cent, respectively (Table-S3). 

· The severity of deprivation is not clearly revealed through either mean deprivation index or the area not receiving water as per entitlement. This fact is highlighted by more disaggregated information on deprivation index confined to those farmers who either do not receive water at all or if they receive, it is less than fifty per cent of their entitlement. The deprivation is serious in such cases and the percentage of these farmers (receiving less than fifty per cent of their entitlement) in the sample villages of the three districts in the two seasons is as below: 

· Kharif: Rohtak (64%), Jind (31.3%) and Hissar (5.5%).

· Rabi:    Rohtak (36%), Jind (1.9%) and Hissar (2.7%).

Reach / Location 

The results on deprivation by reach/location of farmers bring out a sharp contrast in the degree of deprivation of tail-enders and that of head reach farmers. Some of the main results are: 

· The mean deprivation level is much higher among the tail-enders than among the middle and head reach farmers. This is true irrespective of site and season (Table-S2). 

· Tail-enders are the worst sufferers in Rohtak than in Jind and Hissar. Although the mean level of deprivation is the highest in Rohtak, the gap in the level of deprivation between the head reach and the tail-enders is the maximum in Jind and the minimum in Hissar. This holds true of Kharif and rabi as well. 

· Further analysis reveals that the mean deprivation is quite high even among the middle and head reach farmers. This group of ‘other deprived’ (other than the tail-enders) is found in all the three sites in both the seasons, but it is most conspicuous in Rohtak where the incidence of even ‘severe’ deprivation (50% or more area getting less than its entitlement) is high. For example, in Kharif, the percentage of area of ‘other deprived’ getting lesser water than its entitlement is 62 in Rohtak, 71 in Jind and 76 in Hissar. The relative image of deprivation in the three sites is reversed if the focus is shifted to ‘severe & complete’ deprivation (i.e. 50% or more area getting water less than its entitlement). Based on this criterion, the percentage of area for ‘other deprived’ in Kharif is 34.3 in Rohtak, 7.5 in Jind and nil in Hissar (Table-S3). Thus, the ‘severity’ of deprivation is quite high even among the middle and head reach farmers in the semi-arid region as compared with the arid region.
S2.  Mean Deprivation Index for Sample Households by Season and Location

	Reach
	Rohtak
	Jind
	Hissar

	
	Kharif
	Rabi
	Kharif
	Rabi
	Kharif
	Rabi

	HEAD
	0.47
	0.31
	0.19
	0.18
	0.24
	0.11

	MIDDLE
	0.42
	0.33
	0.37
	0.14
	0.28
	0.16

	TAIL
	0.85
	0.55
	0.70
	0.52
	0.28
	0.33

	ALL
	0.54
	0.39
	0.37
	0.29
	0.27
	0.22


S3.  Percentage of Area Not Getting Water as per Entitlement By Location and 

by the Level of Deprivation

	Deprivation Level $
	Deprivation Index
	Kharif
	Rabi


	
	
	‘Tail-enders’
	‘Other’

Deprived
	All Locations
	‘Tail-enders’
	‘Other’

Deprived
	All Locations


	Rohtak

	· Deprived 

- Marginal + Significant

- Severe + Complete
	I>0

I<0.5

I≥0.5
	94.6

18.8

75.7
	62.3

28.0

34.3
	74.1

24.7

49.4
	75.7

29.3

46.4
	69.4

58.7

10.7
	71.7

47.9

23.8


	· Non-deprived 
	I =0.0
	5.4
	37.7
	25.9
	24.3
	30.6
	28.3



	Jind

	· Deprived 

- Marginal + Significant

- Severe + Complete
	I>0

I<0.5

I≥0.5
	81.1

0.0

81.1
	71.2

63.7

7.5
	74.7

40.9

33.6
	92.9

62.5

30.2
	55.4

55.4

0.0
	68.8

57.8

10.8

	· Non-deprived 
	I =0.0
	18.9
	28.8
	25.3
	7.1
	46.6
	31.2


	Hissar

	· Deprived 

- Marginal + Significant

- Severe + Complete
	I>0

I<0.5

I≥0.5
	87.2

79.1

7.9
	76.1

75.9

0.0
	80.5

77.2

3.2
	90.2

88.6

1.5
	40.2

40.0

0.0
	60.2

59.6

0.6

	· Non-deprived 
	I =0.0
	12.8
	23.9
	19.5
	9.8
	59.8
	39.8
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Marginally deprived 
0 < I ≤ 0.25 


Severely deprived 
0.5 < I <1.0

Significantly deprived
0.25 < I ≤ 0.5


Completely deprived 
I = 1.0

Cropping Patterns

The difference in cropping patterns of head reach and tail-enders at different sites can be briefly stated as below: In Rohtak, head reach farmers grow course cereals, sugarcane and pulses (arhar) in Kharif, and wheat, sugarcane and mustard in rabi. The tail-enders do not grow sugarcane in either of the seasons. The area under coarse cereals and fodder is usually much higher for tail-enders than for head reach farmers. In Jind, head reach farmers grow cotton, jowar and paddy in Kharif, and wheat, mustard and barseem (fodder) in rabi. Tail-enders in Jind also grow cotton and coarse cereals in Kharif, and wheat and mustard in rabi. Tail-enders in Jind do not grow paddy at all and a substantial portion of gross cropped area of these farmers remains fallow in both the seasons (34% in Kharif and 13% in rabi). In Hissar, cotton, bajra (pearl millet) and moong are the  main crops in kharif for the head reach farmers, and wheat and mustard are the main crops in rabi for them. For tail-enders also, cotton and pearl millet are the main crops along with fodder in Kharif. In rabi, although tail-enders grow wheat in Hissar, but the second main crop for them is gram and not mustard. The main differences in cropping patterns of head reach and tail-enders can be briefly stated as below:

· The head reach farmers are able to grow more water intensive crops (or at least have larger part of area under these crops) as compared to their tail-ender counter parts at a given site. It is not common for tail-enders to grow paddy or sugarcane even in the semi-arid zone.
· In semi-arid zone (Jind), the tail-enders attempt to cope with acute water shortage by leaving a substantial part of their land as fallow. 
· In arid zone (Hissar), although the cropping pattern of head reach farmers and that of tail-enders seemingly appear to be similar, the latter have very little area under mustard and have a larger proportion of area under less water intensive crops such as gowar (fodder) and gram.   
Productivity Differences

Crop income (gross revenue minus paid out expenses) and land productivity per hectare have been worked out for different sites and for different reach of farmers. Some of the observations are noteworthy.

· Land productivity is reported to be the highest in Rohtak (Rs.13578/ha) as compared with that in Jind (Rs.11490/ha) and Hissar (Rs.7129/ha).

· The productivity differences across sample sites (also arid and semi-arid zones) are directly reflected in the differences in cropping patterns of these sites. Rohtak and Jind (semi-arid zone) have relatively more water intensive and profitable crops than Hissar (arid zone). The share of irrigated crops to total crop income is 95.7 per cent in Rohtak, 91.8 per cent in Jind and only 68 per cent in Hissar.

· The differences in land productivity of head reach farmers and the tail-enders are very significant in all the three sites. The ratio of land productivity of head reach and tail-enders is 2.89 in Rohtak, 1.64 in Jind and 5.0 in Hissar. 

· The pattern of relative deprivation (head reach vs. tail-end) in the distribution of canal water observed for the sample sites is not necessarily reflected in the differences in their land productivity. For example, the difference in deprivation level of head and tail-end farmers is much narrower in Hissar than in Rohtak, the opposite being true of the differences in their land productivity in the two sites. What explains this phenomenon?

· The differential availability of irrigation in different sites is perhaps, the key to offer an explanation to the opposite pattern in relative deprivation of canal water and that of the land productivity of head and tail-end farmers in the sample sites. Tube well density is much higher in the semi-arid zone (both at the district level and also for the sample farmers) than in the arid zone. This helps raise the relative contribution of irrigated crops in the total crop income. The ownership of tube well is much higher among the head reach farmers than among the tail-enders, giving a clear advantage of higher land productivity to the former vis-à-vis the latter. However, the lack of ownership of tube well does not necessarily put a farmer at a serious disadvantage, as the existence of market for buying tube well water (time) from the neighborhood farmers helps compensate to a larger extent, the lack of tube well ownership. It is for this reason that in spite of high degree of deprivation of canal water in Rohtak and Jind, the tail-enders are able to catch up, to some extent, with their head reach counterparts. 

Reasons for Deprivation
Respondent farmers were asked to list the reasons for deprivation. Reasons for deprivation differ only marginally across sites. Some of the reasons which are most often cited by the farmers are (in order of descending order of importance): overall scarcity of water, theft of water by upper reach farmers, seepage due to unlined water courses, blockage in water courses due to weeds, and technical faults in water courses (e.g. defective slope of water channels). Most farmers complain that keeping the present cropping pattern in view, the overall release of water in canal is much less than their requirement. Some unscrupulous elements do not hesitate to lift water from canal though unlawful means. This phenomenon is rampant. Most of the farmers put forward their complaints to the irrigation authorities through their local political representatives (or MLAs) hoping that their complaints would be redressed soon. Unfortunately, even going through MLAs does not seem to be a great advantage to farmers at all sites. Their perception is that MLAs are selective in taking up some cases forcefully and putting the rest at the backburner. The irrigation authorities seem to be acting on complaints as per the priority indicated by the politicians/elected representatives.

Although there does not seem to be a distinct difference in ranking of reasons of deprivation as indicated by head reach farmers and the tail-enders, there is an ample evidence that (i) tail-enders suffer a lot due to water theft by upper reach farmers; and (ii) head reach farmers also suffer but it is mainly due to insufficient flow of water on account of technical flaw in channels and growth of weeds, excessive seepage in unlined channels, etc. However, both head reach farmers and the tail-enders suffer on account of loss of water arising due to the problems of technical and managerial nature. 

The reasons cited in the Box below give a direct feed back from the field enquiry on deprivation in the distribution of canal water.
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Deprivation and WUAs
Deprivation and WUAs

What is the role of Water User Associations (WUAs) in reducing the deprivation gap between the head reach and the tail end farmers in a given site? Feedback from field revealed that no WUAs existed in Rohtak and Jind until the end 2001. In Hissar, WUAs have come up only very recently in 1999, 2000 and 2001 in the three sample villages of Hissar. 

An interface with villagers showed that there was hardly any discussion in WUAs on issues relating to deprivation in distribution of canal water. The WUAs met only occasionally. There was no NGO working with WUAs in Hissar. Given the slackness in working of WUAs, and its very recent origin in Hissar, it is doubtful that their presence contributed to reducing the gap in deprivation of canal water between the head reach farmers and the tail-enders. 

If WUAs have not made any significant contribution to reducing relative deprivation of canal water in Hissar, what explains a lower deprivation in this district vis-à-vis that in Jind and Rohtak? A plausible explanation of the above phenomenon is as follows: 

Dependence on canal for irrigation in Hissar is very high (95%) as compared with that in Rohtak (65%) and Jind (61%). The supplementary role of tube well irrigation is much higher in Rohtak (15%) and Jind (39%) than in Hissar (5%). Because canal irrigation is the lifeline in Hissar, the pressure on irrigation department for better maintenance of water channels has been maintained. Perhaps, farmers have also cooperated in running the system, as their stakes are high in canal system. The stake holders’ cooperation is better in Hissar not because of existence of WUAs which are of recent origin only, but because people have learnt to run the system better as compared to other areas where tube wells have played a much more important role in supplementing canal irrigation. Another plausible reason which complements this argument is that with much more exploitation of ground water (through deep tube wells) farmers in Jind and Rohtak have been able to increase area under more water intensive crops, particularly paddy since mid eighties. This has been achieved at the cost of fast depletion of ground water resources at most locations (certain locations are exception where water table has gone up in Rohtak). This may have made farmers desperate to grab more water from canal (particularly at the head reach) for sustaining paddy and sugarcane crops.  Unauthorized diversion of canal water for conjunctive use (mixing up canal water with underground water pumped through tube well) may have led to higher degree of deprivation in the distribution of canal water. It seems that the quest for maintaining high level of profit or income through paddy-wheat rotation (also cultivation of sugarcane in certain locations), coupled with replacement of course cereals and fodder crops by oilseed crops (mainly rapeseed-mustard) induces farmers to draw unauthorized volume of water from canal. Thus, private profit is being maintained not only at the cost of fellow tail-ender farmers but also at the cost of depletion of natural resource i.e. ground water. The situation in Rohtak for using canal water out of turn (siphoning off canal water) seems much more desperate than Jind due to loss of considerable cultivable area because of large scale water logging. The drainage system in Rohtak is worse. 


Concluding Observations

This study attempts to quantify the mean level of deprivation as well as the severity of deprivation in the distribution of canal water in Haryana. A comparative picture of the tail-enders and ‘other’ deprived with respect to the level and severity of deprivation, and the factors responsible for it has been presented for different sample sites. Spatial differences for seasons (Kharif and rabi) are also highlighted. The sample sites are drawn from the two major surface irrigation systems viz; Bhakra Canal and the Western Yamuna Canal (WYC) in such a manner that they also broadly capture the variations in the agro-ecological conditions (arid and semi-arid), including the quality of ground water. 

If the effect of exogenous factors (e.g., low release of water in the minor from the branch canal) is removed, the deprivation index is the ratio of number of turns actually availed by a farmer to the maximum number of turns availed by any farmer on that site. This index lies between zero and unity indicating no deprivation and complete deprivation, respectively. 

Some of the main findings on deprivation are: 

(a) Mean deprivation is much higher in the semi-arid region than in the arid region in both the seasons, viz; kharif and rabi.

(b) Mean deprivation in kharif is higher than in rabi irrespective of the location of the site i.e., whether it lies in the arid or semi-arid region. A disaggregated information on deprivation shows that in kharif, deprivation is of serious nature. 

(c) Mean deprivation is much higher amongst the tail-enders than amongst head and middle reach farmers. This holds true of kharif and rabi as well. 

(d) Contrary to the general impression, the deprivation among the head and middle reach farmers is also significant. Severe deprivation is significant among the head and middle reach farmers in the semi-arid zone but not in the arid zone. 

(e) The land productivity or crop income per hectare is much higher in the semi-arid zone than in the arid zone [e.g. Rohtak (Rs.13578/ha), Jind (Rs.11490/ha), and Hissar (Rs.7129/ha)]. The share of irrigated crops to total crop income is also much higher in the semi-arid zone than in the arid zone. 

(f) Notwithstanding lower gap in deprivation of head reach and the tail end farmers in the arid region, the productivity differences between them are very large as compared to that in the semi-arid region.  

(g) The head reach farmers grow more water intensive and profitable crops (or have a larger proportion of their holding under such crops) than the tail-enders irrespective of the agro-ecological zone where the sample site is located. Even in the semi-arid zone, tail-enders are not able to grow paddy or sugarcane. In fact, they have compulsion to leave a substantial part of their land holding as fallow. 

(h) In the semi-arid zone, two distinct forces are in operation in opposite directions, which result in productivity differences between the head reach and the tail-enders. Influential farmers at the head reach draw excess water from canal and siphon it off to their fields. This helps them to maintain their income and profitability at the cost of tail-enders who are already deprived in the system. This deprivation further widens the productivity gap between the head reach and the tail enders. This is particularly conspicuous in areas where wheat-paddy rotation is prominent which encourages conjunctive use of surface and ground water. The other force which helps tail-enders to catch up with productivity difference is the development of water markets (borrowing water or hiring tube well time from tube well owners). Since the tube well density is high in the semi-arid region, the excessive drawing of ground water even by the tail-enders leads to depletion of natural resources. A similar phenomenon exists in the arid region as well, but to a much lesser extent. In the arid zone, a combination of the following factor act as some deterrent to indulgence in theft of canal water and over-exploitation of ground water resources: tube well density, high salinity in ground water, absence of paddy and sugarcane crops, and much higher dependence on surface water than on ground water for irrigation.

(i) The field investigations have revealed that apart from theft of water by influential farmers, the main reasons for deprivation are (in order of importance): overall shortage of water (low release of water by irrigation authorities), excessive seepage in unlined water courses, reduction in water flow due to growth of weeds in water channels, defective slope of channels, etc. These factors, no doubt, affect tail-enders more than others but they do have adverse effect on farmers at all locations. Except the issue of overall shortage of water, other factors leading to deprivation need technical and/or managerial solutions.  

(j) The institutional mechanism dealing with the alleviation of deprivation is quite revealing. It has two important features. One, the complaints about theft of water and other problems of technical nature through the public representatives (MLAs) is of little consequence as the latter are selective in pursuing the cases depending on the proximity/association of the complainant. Local bodies such as Panchayats are not active in such matters. Two, WUAs are virtually non-existent in the sample site lying in the semi-arid region (Jind and Rohtak). WUAs exist in Hissar, which are of recent origin only. They are not effective in taking up the problems relating to deprivation. 

Emerging Issues: Research and Policy
Some of the issues which have a direct bearing on research and policy, may be pointed out as below:

1. The complaints by the farmers regarding water thefts and other problems of technical nature reach the irrigation authorities through the local representatives (MLAs). This mechanism has not resulted in redressal of grievances in any significant way. Unfortunately, a direct interface between the people or the Water Users’ Association and the irrigation authorities is missing. The problems faced by farmers at the grass root level do not get enough attention and priority in the meetings of senior officers at the circle level. The local bodies (Panchayats) are also not effective in this matter. WUAs need to be formed whenever they do not exist and need to be strengthened wherever they are either of recent origin or are lying in a dormant state. The involvement of NGOs in activating WUAs may be explored. 

2. Paucity of funds is often cited as the main reason of not undertaking cleaning and lining of channels. For cleaning of channels what is required is more of labour than of capital input. If WUAs or Panchyats are active, they can mobilize manpower for this purpose. As far as lining of channels is concerned, either the WUAs have to do it on cooperative basis or the State has to raise water charges to finance at least part of the expenses for lining. Raising water charges is a politically sensitive issue which the state government has to undertake later or sooner. The issue can not be postponed indefinitely.  Since the stakeholders involvement in getting the channels cleaned is high, the state government may also consider transferring some of the funds earmarked for development purpose for the Panchayat to the WUAs. 

3. The tube wells located in the command area of canal system help supplement water requirement for irrigation. They are also indirectly instrumental in inducing, given the minimum support price policy, withdrawal of excess groundwater for water-intensive crops (e.g. paddy and sugarcane). The tubewells in a command area may be brought within the purview of regulation by the WUAs. The latter is likely to protect the long-term interest of the community by discouraging excess withdrawal of groundwater. The proposed arrangement presumes that WUAs would play an active role. Unfortunately, this aspect has remained illusive in the state of Haryana. This issue needs to be taken up for advocacy. 

4. Appropriate incentives may be devised to attract private investment for reclamation of land rendered unfit for cultivation due to water logging. This should serve as a supplement to public investment. 

5. In Haryana, lift irrigation plays an important role, especially in the arid region. There may be some special problems of tail-enders and those of ‘other deprived’. These problems need to be studied separately.
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Why Tail Enders Continue to Suffer?





Tampering with Channels: In several places, water channels got extended and/or modified by the locally influential people without giving due consideration to the feasibility of uninterrupted water supply. This aggravated the already unequal distribution of canal water. In another case of undue interference, in Assan village of Hissar, a drain was made by cutting the channel into two parts which totally obstructed the flow of water to one side of the channel, resulting in farmers’ fields going dry. On the side of the channel, the influential farmers managed to draw water by siphoning it off. 





Lack of Escape Routes:  Some villages in Kurukshetra district* get too much water in the rainy season as there is no escape route for the excess water. Ironically, these very farmers suffer from shortage of water in the summer season. Neither the local leaders nor the irrigation authorities have bothered to offer a solution to the problem of these villages. The tail-enders are the worst sufferers in this scenario. 


* (This is not part of our sample sites. We came across these cases during the course of our field trips),





Institutional failure for grievance redressal: When direct complaints of theft of water and related issues with the irrigation authorities are not paid attention, people tend to air their grievances through the MLAs of their area. Not all the cases are effectively taken up by the MLAs. The complaints of those who are closely associated with the leader are taken up first; other cases are relegated to low priority. It seems that the local institutions such as Panchayats are not effective in taking up the grievances of the people relating to the distributive aspect of canal water.  Two aspects emerge in the context of redressal mechanism of theft cases (i) there is lack of direct interface of people with the irrigation authority (which in turn, may have developed due to apathy of the irrigation authorities); and (ii) it is not the genuine suffering of a case but the proximity/association of the complainant with the leaders and/or irrigation bureaucracy which attracts their attention in complaint redressal.  








Paradox in the Semi-arid Region


Paradox:





Distribution of canal water is unequal in both arid and semi-arid regions; it is much more skewed in the latter region than in the former. The semi-arid region poses a paradox: coexistence of inequality in the canal water distribution and low disparity in farm income between the head reach and the tail-enders. (The reverse is observed in the arid zone: relatively low inequality in canal water distribution and high degree of disparity in farm incomes of head reach and tail enders).





Hypothesis:





Extraction of ground water by tubewell owners and availability of water to other cultivators (those who do not own tubewell) facilitated by the prevalence of water markets is instrumental in reducing disparity in farm income between head reach and tail enders in the semi-arid region in spite of high degree of inequality in canal water distribution in this region vis-à-vis arid region. Further, conjunctive use of water partly mitigates the negative effect of inequality in canal water distribution. This achievement is unsustainable as its social / environmental cost is high because of depletion of natural resources (ground water) induced by subsidy on power and absence of user charges for ground water. This phenomenon does exist in arid region too but to a much lesser extent, the deterrent being limited conjunctive use of water due to salinity of ground water.  





Canal system is the lifeline in Hissar (arid region) as ninety five per cent of area is irrigated by canals. Since the community has high stake in running the system, cooperation among farmers is somewhat effective even though the WUA is of recent origin. In contrast, in the semi-arid region, the farmers who grow water intensive crops want to maintain their level of profit/income at any cost, even by managing canal water more than their entitlement and by over exploiting ground water as well.  This myopic vision is likely to spell disaster in not too distant future. It is in this context that the awareness and education about preserving natural resources is most desirable. This also needs to be supplemented by (a) implementation of user charges for water and appropriate price policy for major crops to encourage crop diversification; and (b) considerable investment in reclaiming land rendered unfit for cultivation due to water logging. 
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