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ABSTRACT 

The study was designed in the two selected villages of Regi (at the head) and Telaband (at the tail) of the 
Warsak Lift Canal System to explore farmers access to irrigation water at various locations on watercourses during 
2002. Thirty water users 10 each at the head, middle and tail of a watercourse in each village were studied through 
personal interviews. The secondary data were collected on different aspects of the two selected villages. The canal 
worked satisfactory for about 10 years. Then wear and tear of pumps, frequent power break down started disturbing 
its working. These shortcomings are now being removed by Irrigation Department. Several important studies were 
reviewed on the problem. It was found that the conveyance losses ranged from 50 to 60%. It was considered 
necessary to improve the existing irrigation system management through several measures. Field investigation 
revealed that the irrigation system operation was not just and suitable in its distribution and reliability. The water 
users in the tail village suffered more and experienced crop losses to the extent of three-fourth of the crops 
production. All the operational problems were related to the un-reliability and inequity of irrigation water 
distribution. Similarly the irrigation system maintenance was very poor. Farmers did not know the latest water 
management techniques at their farms. In most cases the maintenance work done was to some level of satisfaction. 
The concept of precision land leveling was very limited. The functioning of water users associations was very poor. 
Majority of the water users were not satisfied at all with their working. The association did not hold regular 
meetings and did not function along democratic lines.      
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INTRODUCTION 

Water is a basic natural resource. It is the source of life and without it agriculture is out of question. 
Without its conservation and proper control over distribution and use, progressive agriculture is not possible. Water 
must be managed properly to ensure its most beneficial use for irrigated agriculture. Inefficient and inadequate 
supply of water leads to low agricultural production (Ejaz and Khan, 1995 and Oznet, 2009).   

 
Irrigation is considered a major means by which food production can be increased. Some 80% of food 

production in Pakistan is on irrigated land (Chambers, 1988). Chambers has further stated, referring to another study 
by the International Food Policy Research Institute, that 81% of the future production of food of the five largest 
South Asian countries is expected to occur on irrigated land. Among these, Pakistan has the highest proportion, 
89%. Thus, the role of irrigation is crucial in the development of agriculture in Pakistan. However, when we look at 
the field level, it is clear that there is a great difference in water availability between the head and the tail ends of 
watercourses. Various studies have indicated that 40 to 50% water is lost during watercourse delivery and most of 
these losses occur due to over tapping, seepage, through ditch banks and leakage at checks and junctions. In modern 
agriculture, the proper design of the fields for optimum field efficiencies take into consideration the soil type and its 
water intake rate, climate, amount, and quality of irrigation water supply, crop to be grown, method of cropping, 
drainage requirements, available farm machinery and related influences. Application efficiencies rise accordingly as 
a result of leveling. It is now commonly recognized that improvement of the existing facilities to reduce water losses 
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and better management are necessary to achieve a closer match between water supplies and crop water needs. Water 
quality and quantity can be improved by improving irrigation practices. An average water use efficiency of 70 to 
75% is an achievable goal (USDA, 1989). OFWM could raise the water use efficiency from 50 to 75%. In some 
areas such efficiency was increased to about 85% with increase in crop yields up to 25% (Hadi and Rady, 1987 and 
ICID, 2008). 
   

In NWFP, at farm level the Directorate of On-farm Water Management (OFWM) is responsible for the 
effective use of irrigation water through the improvement of watercourses, precision land leveling and the training of 
farmers in the utilization of better water management techniques. The OFWM performs its function with the 
collaboration of Water User Associations (WUAs). WUAs were formed under the WUAs Act 1981 (GOP, 1984). 
WUAs formed under the OFWM are not effective, particularly after projects have been completed. This had also 
been argued by Bandaragoda (1997) and World Bank (1996), the farmers involved to manage their irrigation system 
could not be sustained for lasting benefits.  
   

A case study of the two villages Regi and Telaband is undertaken on managing the operations and 
maintenance of watercourses and subsidiary field channels of the Warsak Lift Canal System. The major objective of 
this study is to analyse and examine the management of irrigation system in the two villages at the farm level. More 
specifically the objectives of this study are listed below: 

 
i. To describe how Warsak Lift Canal System affects the irrigated agriculture of Regi and Telaband villages 

over the years. 
ii. To explore the repairing, cleaning, and maintenance system of water. and field channels at the village level. 
iii. To suggest some measures for improving the existing system of water distribution and maintenance of 

watercourses and field channels for the benefits of farm communities of the villages.    
 

The main purposes of this study were to highlight the irrigation system of the two villages fed by the 
Warsak lift Canal. It further reveals the maintenance procedures of the watercourses and subsidiary field channels in 
the villages. The study shows the constraints to the efficient operation and maintenance of watercourses. The study 
provides reliable data for policy makers for planning and managing the resources in these and other villages for the 
development of irrigated agriculture. This will improve agricultural productivity as well as the socio-economic 
position of the farmers in the area. 
         
 
MATERIALS AND METHORDS  

The study was conducted in two selected villages of Regi (at the head) and Telaband (at the tail) of the 
Warsak Lift Canal system to gain an understanding of the management of the operations and maintenance of the 
main watercourses and subsidiary field channels at the village level. The study used experience survey as a research 
strategy to collect the relevant data from some key informants.  
 

One watercourse at each village was selected for intensive study. The first watercourse in the Regi Lalam 
village was selected at RD 23, 600 feet and the second watercourse in the Telaband village at RD 125, 000 feet. 
Thirty farmers including 10 each at the head, middle and tail were selected for interview along each watercourse in 
each case study village. They were selected on the basis of at least 20 years of farm experience in each village. In 
each village, 5 each from farm owners and farm tenants were interviewed from large farmers having land of 10 acres 
and above, 5 each from farm owners and farm tenants from medium farmers having land from 5 acres to 10 acres 
and 5 each from farm owners and farm tenants from small farmers having land up to 5 acres. An interview schedule 
was used as research instrument for the collection of primary data. The secondary data was collected from canal 
patwaries and officials of the Warsak lift Canal. Detail of sampled respondents in the study area is given in Table I. 
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Table I. Detail of Selected Respondents 
Particulars Village Regi (Head) Village Telaband (Tail) Total 

Head Middle Tail Head Middle Tail  Location at W/C1
10 10 10 10 10 10 60 

Owner 05 05 05 05 05 05 30 Tenure 
Status Tenant 05 05 05 05 05 05 30 

Large2 10 10 20 
Medium3 10 10 20 Size of 

Farm Small4 10 10 20 
Source: Field Survey 
1 Watercourse 
2 10 acres and above 
3 5 to less than 10 acres 
4 less than 5 acres 
 

The study tested seven hypotheses on village irrigation system operation and three in village irrigation 
system maintenance in the null form at 5% level of significance. Both primary and secondary data were analyzed for 
meaningful results. Chi-square tests at 5% level of significance were used to determine the level of independence 
between variables.   
  
RESULTS AND DISCUSSION 
Social and Economic Characteristics of the Water Users 
 The major occupation of all the water users in both the Regi and the Telaband case study villages was 
farming. The average farm experience was more than 35 years in the case of farm owners and 32 years in the case of 
farm tenants in the Regi village. The corresponding figures were 32 years and 31.5 years, respectively in the 
Telaband village. The average age of farm owners was 56 years and of farm tenants was 51 years in the Regi village. 
The corresponding figures were 50 and 53 years, respectively in the Telaband village. In the Regi village the family 
size was 10 persons for the farm owners and 7 persons for the farm tenants on the average. In the Telaband village 
the corresponding figures were 9 persons and 7 persons respectively. The maximum and minimum land holdings of 
farm owners varied between 24 and 2.5 acres in the Regi village. The corresponding figures in the Telaband village 
varied between 1 and 2.5 acres. The maximum and minimum land leased in was 12.5 and 2.5 acres in the Regi 
village and 10.5 and 2.5 acres in the Telaband village, respectively.  
 

Farm Irrigation System Operation 

Several null hypotheses developed earlier were tested and their results are shown below in Table II on farm 
irrigation system operation in the two villages. 
 
Table II.   Significance of association between the village irrigation system operations and position on the water 

course and on the Warsak lift Canal 
S.No       Null Hypotheses                   Location of the farmers/villages         X2          DF    Probability               
 1.     Timely availability of water         Farmers on the watercourse
          was not associated with the         1.  Village Regi    (30 cases)                 21.8        2             .0000 *   
          position on the watercourse        2.  Village Telaband  (30 cases)            26.9         4             .0000 * 
          and on the Warsak Lift Canal.    3.  All villages    (60 cases)                   20.6         3             .0000 * 
            
          Kharif season 2000                     Villages on the Warsak Lift Canal  
                          1. All villages    (60 cases)            44.0    3               .0000 *  
           Rabi Season 2000-01                 Farmers on the water course                   
                                                              1. Village Regi      (30 cases)                 6.9          4            .1420  
                                                              2.  Village Telaband  (30 cases)             25.9        4            .0000 * 
                                                              3.  All villages        (60 cases)                15.71      4            .0034 * 
                                                             Villages on the Warsak Lift Canal  
             1. All villages    (60 cases)        53.14     4            .0000 *  

Table Cont. 
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2.      Adequacy of water supply was     Farmers on the watercourse
          not associated with the                1.  Village Regi        (30 cases)               10.0       2            .0066 *   
          position on the watercourse        2. Village Telaband   (30 cases)              29.5       4           .0000 * 
          and on the Warsak Lift Canal.    3.  All villages      (60 cases)                   14.5       3            .0023 * 
            
           Kharif season 2000                      Villages on the Warsak Lift Canal  
              1. All villages    (60 cases)         41.0        3           .0000 *  
           Rabi Season 2000-01                    Farmers on the water course                   
                                                                 1. Village Regi (30 cases)                       2.3         2          .3154  
                                                                 2.  Village Telaband  (30 cases)             20.3        2          .0000 * 
                                                                 3.  All villages          (60 cases)              13.4        3          .0039 * 
                                                                 Villages on the Warsak Lift Canal  
                1. All villages    (60 cases)          60.0       3           .0000 *  

3.        Time of serious shortage of         Farmers on the watercourse
           water by the growth cycle 
          was not associated with the          1.  Village Regi    (30 cases)                    2.9          4            .5738    
            position on the watercourse       2.  Village Telaband  (30 cases)                8            2            .6703  
          and on the Warsak Lift Canal.     3.  All villages  (60 cases)                        3.1          2             .2167 
           Kharif season 2000                      Villages on the Warsak Lift Canal  
              1. All villages    (60 cases)           2.47       2             .2907   
           Rabi Season 2000-01                    Farmers on the water course                   
                                                                 1. Village Regi       (30 cases)                 2.2         4            .7024  
                                                                 2.  Village Telaband  (30 cases)              8.0         4            .0905  
                                                                 3.  All villages           (60 cases)               .66        2            .7175  
                                                                Villages on the Warsak Lift Canal  
               1.  All villages    (60 cases)           13.5       2           .0011 *  
4.        Losses from water shortage        Farmers on the watercourse
            were not associated with the           1.  Village Regi       (30 cases)               4.8       2          .0887    
            position on the watercourse            2.  Village Telaband (30 cases)             20.3      2         .0000 * 
          and on the Warsak Lift Canal.          3.  All villages    (60 cases)                  28.1       3          .0000 * 
            
           Kharif season 2000                           Villages on the Warsak Lift Canal  
                 1. All villages    (60 cases)           60.0        3         .0000 *  
           Rabi Season 2000-01                       Farmers on the water course                   
                                                                  1. Village Regi   (30 cases)                     2.8         2         .2397 
                                                                  2.  Village Telaband  (30 cases)              8.4         2         .0150 * 
                                                                  3.  All villages           (60 cases)            10.34       2         .0057 * 
                                                                  Villages on the Warsak Lift Canal  
                  1.  All villages   (60 cases)         41.05      2          .0000 *  
 5.  Stealing of water was not                  Farmers on the water course
      associated with the position                                       
      on the watercourse and                      1. Village Regi         (30 cases)                7.1        2          .0290 * 
      on the Warsak Lift Canal.                 2.  Village Telaband  (30 cases)               5.0        2            .0821  
                                                                3.  All villages           (60 cases)              12.6       1           .0004 * 
                                                                Villages on the Warsak Lift Canal  
               1  .All villages    (60 cases)           .09        1           .7540   

6.     Level of satisfaction with water       Farmers on the water course
        quality was not associated with 
        the position on the watercourse        1. Village Regi     (30 cases)                  4.3        2           .1173  
        and on the Warsak Lift Canal.          2.  Village Telaband  (30 cases)            3.7        2           .1534  
                                                                  3.  All villages        (60 cases)               .18         1           .6670  
                                                                  Villages on the Warsak Lift Canal  
               1.  All villages    (60 cases)           1.3        1           .2546   

Table Cont. 
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7.    Level of satisfaction with irrigation     Farmers on the water course
        reliability was not associated with 
        the position on the watercourse         1. Village Regi         (30 cases)            4.0         2          .1328  
        and on the Warsak Lift Canal.           2.  Village Telaband  (30 cases)           8.6        2          .0138 * 
                                                                   3.  All villages          (60 cases)            19.4       1          .0000 * 
                                                                 Villages on the Warsak Lift Canal  
                  1. All villages    (60 cases)        17.55       1         .0000 *  

1. D.F = Degree of freedom                   2. X2 = Significance at .05 level. 
3. *  = Null hypothesis rejected. 
 
Time Availability of Water 

 In Kharif season 2000, the null hypotheses were rejected in the Regi village and the Telaband village at the 
individual level and both the village at the collective level in the first three cases. This shows that the timely 
availability of water was associated with the position of the farmers on the watercourse. The farmers who were at 
the head had better access to water as compared to those who were at the tail of the watercourse. In terms of 
percentages, 37% water users had received water mostly on time while the remaining 27% had received water 50% 
on time in the Regi village. In the Telaband village, 27% water users had received water 50% on time while the 
remaining 73% had received water really on time. In both the villages at the collective level, 20% water users had 
received water mostly on time at the head while 43% had received water rarely on time at the tail. Out of these water 
users, most of them at the head as well as at the middle belonged to the Regi village while all of them at the tail 
belonged to the Telaband village. 
 
 In Kharif season 2000, the null hypotheses relating to the timely availability of water of water and the 
location of the villages on the lift canal was rejected. This shows that the timely availability of water was associated 
with position of villages on the lift can. In other words, the head village Regi had better access to water than that of 
the tail village Telaband. In terms of percentages, 37% water users had received water mostly on time, 27% had 
received water 50% on time and the 36% received water rarely on time. All of the water users belonged to the head 
village Regi in the first category while all of the water users belonged to the tail village Telaband in the third 
category. The above significant cases indicate the village irrigation system was unjust and inequitable towards most 
of the small and poor water users, a socio-economic constraint of the community.  
 

In Rabi season 2000-01, the null hypothesis was accepted between the timely availability of water and the 
position of water users on the watercourse in the Regi village. In other words, all the water users received water on 
time and the delivery system of irrigation was generally equitable in the Regi village in the Rabi season. This is 
attributed to generally more availability of water from rains also and less dependence on canal water during Rabi. In 
the other two cases the Telaband village at the individual level and both the villages at the collective level on the 
other hands, the null hypotheses between the timely availability of water and the position of water users on the 
watercourses were rejected. It shows that the water users who were at the head of the watercourse had better access 
to water than those were at the tail. In Rabi season 2000-01, the null hypothesis on the lift canal was rejected. This 
shows that the timely availability of water was dependent upon the position of villages on the lift canal- that the 
water users at the head Regi village of the lift canal had better access to water than those who were at the tail  at 
Telaband village. The reasons inter alia include distance between two villages and any disruption in supply due to 
power shortage or repair of pumps etc, adversely affects tail village.  
 
Adequacy of Water 

 In the Kharif season 2000, the location of the farmers on the water course in the first three cases showed 
that the null hypotheses were rejected in the Regi village and the Telaband village at the individual level and both 
the villages at the collective level. This shows that the adequacy of water supply was associated with the position at 
the watercourse those water users who were at the head had relatively adequate water supply than those who were at 
the tail of the watercourse. In Kharif season 2000, the null hypothesis relating the adequacy of water supply with the 
location of the villagers on the lift canal was rejected. This shows that the quantity of water supply was associated 
with the position of villages on the lift canal. In other words, the head village Regi had adequate supply of water as 
compared to the tail village Telaband. These significant cases reveal that the quantity of water supply was not 
adequate to all water users since the system was more favourable to those who were at the head of the watercourse 
as compared to those water users who were at the tail. The overall shortage of water usually during Kharif and 
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comparatively more conveyance losses due to high temperature also contribute to the situation. In Rabi season 2000-
01, the null hypothesis was accepted in the Regi village. It shows that the adequacy of water supply was not 
dependent on the position of water users on the watercourse. In the other two cases the Telaband village at the 
individual level and both the villages at collective level on the other hand, the adequacy of water supply was related 
to the position of water users on the watercourse. This indicates that the water users at the head of the watercourse 
had adequate supply of water than those who were at the tail inter alia due to conveyance losses as also reported by 
Kahlown and Kemper (2004). In Rabi season 2000-01, the null hypothesis relating the adequacy of water and the 
location of the villages on the lift canal was rejected. This indicates that the adequacy of water supply is associated 
with the location of the villages on the lift canal. The water users who were at the head Regi of the lift canal had 
adequate supply of water as compared to those who were at the tail Telaband.  
 
Time of Serious Shortage of Water 

In Kharif season 2000, the location of the farmers on the water course in all the first three cases showed 
that the null hypotheses were accepted in the Regi village and the Telaband village at the individual level and both 
the villages at the collective level. This shows that the time of serious shortage of water by the growth cycle of the 
crops was not associated with the position of water users on the watercourse. In other words, any growth cycle such 
as rauni, seeding, growth, flowering and maturity was not affected with the shortage of water due to position on the 
watercourse. In Kharif season 2000, the null hypothesis on the growth cycle by the location of villagers on the lift 
canal was accepted. It shows that the time of serious shortage of water during any stage of growth was independent 
of the position of the water users on the watercourse. In Rabi season 2000-01, the null hypothesis was accepted in 
the Regi village and the Telaband village at the individual level and both the villages at the collective level. In other 
words, the time of serious shortage of water during any stage of growth was independent of the position of the water 
users of the watercourse. In Rabi season 2000-01, the null hypothesis relating the villages on the lift canal was 
rejected. It shows that the time of serious shortage was associated with the position of villagers on the lift canal. 
Data reveals that 13% and 49% water users had serious shortage during growth stage and maturity stage respectively 
and most of them belonged to the Telaband village. The remaining 38% had serious shortage during flowering stage 
and most of them belonged to the Regi village.  
 
Stealing of Water 

 The null hypothesis (relating the stealing of water at night with the position of water users on the water 
course) was rejected in the Regi village. It shows that the stealing of water was associated with the position of the 
water users on the watercourses. About one fifth water users were found indulging in stealing of water during night. 
Almost both owners and tenants equally took part in this practice at the tail end of the watercourse. The common 
methods of stealing in order of importance were making hidden holes in the watercourse, division through cuts and 
obstruction in the watercourse. The water users at the tail of the watercourse had indulged in the stealing of water 
due to less water available to them and non stringent action by irrigation department. The null hypothesis was 
accepted in the Telaband village showing no practice of stealing by the water users on the watercourse as water was 
already scarce in this village and each user was vigilant. The null hypothesis relating the practice of stealing the 
villages on the lift canal was accepted. It reveals that the stealing of water was independent of the location of the 
village on the lift canal.  
 
Farm Irrigation System Maintenance 

All the water users responded that they repaired and cleaned their watercourse regularly after six-month 
period at the beginning of each season in both the villages. All of them, however, cleaned the whole watercourse in 
few portions in front of their lands. Each group consisted of five to ten persons and worked from two to three days 
continuously for five to seven hours a day. Cleaning was a collective work by all users. In Regi village it was found 
that the head and middle portion of watercourse was unlined while it was lined at the tail. In the Telaband village the 
watercourse was lined at the head while it was unlined at the middle and tail. In Regi village almost one-third water 
users had kacha nakkas and one tenth had both the pacca and kacha nakkas while remaining water users had pacca 
nakkas on their farms. In the Telaband village almost one-third users had pacca nakkas on their farms. Usually 
farmers having resources were lining watercourses as well as having pucca nakkas.  
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Water Users Association 

The location of the farmers on the watercourse in all the first three cases showed that the null hypotheses 
were accepted in the Regi village and the Telaband village at the individual level and both the villages at the 
collective level. This indicates that the level of satisfaction with the working of water users association was not 
associated with the position of water users on the watercourse. The extent of satisfaction of the water users with the 
working of the water users association had nothing to do with their position of the watercourse. This is mainly 
because the functioning of association has effects across the watercourses and not on particular portion. Therefore, 
most of the farmers from each position were not satisfied with the role of association. The main reasons for 
dissatisfaction included lack of democratic norms, rarely holding consultation meetings, poor interest towards the 
development related problems of the farmers. 
 
CONCLUSION AND RECOMMENDATIONS 

The Warsak Lift Canal system is currently facing several problems. These problems relates to wear and tear 
of the pumps at the pumping house, frequent power breakdown due to low power production, accumulation of silt in 
the storage reservoir of Warsak Dam, unauthorized off–taking of water of several canals outlets, seepage problems 
etc. This resulted in water shortage at different points in the conveyance system. The research findings showed that 
more water was available at the head village than at the tail village, more water was available at the head of the 
watercourse than at the tail end of the watercourse in both Regi and Telaband villages. The availability of water is 
not reliable and equitable at all points of the conveyance system in both Regi and Telaband villages and at different 
points on the water courses. Some of the studies also pointed out that majority of the respondents (96%) located at 
the tail were dissatisfied with the flow of water to their fields on unimproved watercourses (Akhtar, 1988). The 
problems of inadequacy of water, unreliability of water, crop losses from serious shortage of water, poor 
maintenance work etc at different positions would not arises if the supply of water is made reliable and equitable at 
all points in the conveyance system. The following recommendations are offered to improve the farm irrigation 
system: 
  
 

i. The wear and tear of the pumps due to siltation etc has further deteriorated their working capacity. The 
irrigation department should have a clear plan of repair and maintenance of these pumps. The financial aspects 
may be related to cost recovery from beneficiaries which is expected to increase value of water and its 
efficiency as also argued by Hussain (2004).   

ii. The frequent break down in the power supply because of load shedding badly affects the water supply in the lift 
canal. The authorities should have alternate power supply arrangements for continuous power supply to pumps 
for regular flow of water in the canal.  

 

iii. The irrigation department should have a forecast system and contingent planning along with information system 
for farmers for periods of shortage of water in the canal. 

 

iv. A major part of the conveyance losses occur in the water courses through the process of seepage, leakage, 
submergence, over taping, siltation, weeds growth, creak etc. In order to control these losses, two pronged 
strategy should be adopted. At one hand efforts should be made for behavioral change among the farmers to 
consider water as a commodity and not free gift and at the other hand watercourse improvement program with 
beneficiaries’ participation should be implemented, the benefits of which has also been argued by Inocencio, et 
al. (2007) and ICID (2008). Whereas results of Khan et al (2001) showed time saving and increased cropping 
intensity from lined watercourses.  

 

v. To optimize benefits from available water supply, the farming community should be trained and made aware of 
the benefits of communal work so that all the watercourses and field channels are kept clean and repaired.  

 

vi. The issue of equity is very important that should be tackled both through making community aware as well as 
through irrigation department’s enforcement mechanism. This will encourage less privileged and small farmers 
to participate in development and maintenance operations of the irrigation system. A number of speakers at 
International Irrigations and Drainage Conference have argued in favor of afore given recommendations (ICID, 

).  2008   

vii. Considerable part of the water is lost when it reaches at the farm gate because of inefficient and primitives 
water management techniques. A widespread education programme on water management should be launched 
to educate the farming community in better water management and appropriate agronomic techniques for 
effective utilization of irrigation water.  
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