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Pre Project Socio-economic Study for the Action Research
 
Program on Encouraging Water Users Associations at
 

Qadlrabad and Bara Drush Khela i,'esearch Sites
 

Munir A Bhattl, Zahid Masood Ahmad, and Zafar Iqbal Khan1 / 

ABSTRACT
 

This paper presents the pre-project survey results and analysis 
of the action research program on encouraging water users associations 

for better water management. This program studies the dynamics of 

water users associations having greater management responsibility. 

The study sought to obtain In-depth knowledge on the ability and 

willingness of the irrigation community to assume greater responsibility 

for water management with a high level of community participation. The 

purpose for this study was to help prepare different phases of 

community Involvement In the action research program and also In 

subsequent system operation and management. The Impact of their 
will beInvolvement In the planning phase of better water management 

studied In greater detail later. 

Qadirabad, In District Gujranwala, Punjab Province, and Bara 
Drush Khela, in District Swat, NWFP, are the two selected study sites. 
The study methodology used was field survey research Including 

interviews with non-random Informants and respondents, and systematic 
field observations. 

The educational standards of Interviewees at both sites were 

encouraging. Most of the farmers own their landholdings, albeit small. 

Most of farmer families at both sites are large, which Is typical of the 

demography In Irrigated areas of Pakistan. At both sites, the water 

users show Interest in the formation of water users association and In 

the planning and development of technical Inputs (structural and 

non-structural). The study sites offer good opportunity to test different 

types of socio-economic criteria for the formation of effective and viable 
water 	user associations. 

INTRODUCTION 

Water management programs In Pakistan are funded on the basis that 
the water users associations exist for sharing common Irrigation facilities. 
However, these associations have not achieved the desired results. Due to 

the lack of water users participation and co-operation, the benefits of water 
course Improvement are not realized significantly. Active user participation 
for better water management would: 

a) 	 Create propar understanding of the dynamics of watercourse 
organization; 

b) 	 Enable regular monitoring and evaluation of water users 
association; and 
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c) 	 Help Identify and then remove Institutional constraints impeding 
the establishment of water users assoclations. 

Realizing the Importance of the above factors for Improving water 
management programs, the Pakistan Council of Research In Water Resources 
(PCRWR) conducted nine research studies In the heterogenic cultures of all 
four provinces as weli as northern areas of Pakistan. The studies were 
undertaken under the Encouraging Water Users Involvement for Better Water 
Management (EWU) sub-component of the Irrigation System Management 
(ISM-R) Project supported by USAID. These studies provided basic data 
about the formation, functioning and management of water users associations, 
and came to the common conclusion that user associations can be highly 
Instrumental In effective water management programs (Chandio et al., 1993). 

As a follow-up to these studies, PCRWR launched an action research 
program to determine the ability and willingness of the community to take 
project responsibility, and to try new strategies to encourage water users 
associations. This follow-up Is based on the theory that success would 
depend on three factors: a high level of community participation In all phases 
of project development; the existence of a local organization capable of 
carrying out Irrigation tasks that are best performed locally; and agency 
policies and behavior supporting or, at a minimum, tolerant of local control 
(Lynch, 1985). 

Two project sites have been selected for this action research program. 
One Is at Qadlrabad, District Gujranwala In Punjab province and the other at 
Bara Drush Khela, District Swat In NWFP province, the two sites being Inside 
and outside the Indus Basin Irrigation system, respectively. In this action 
research program, technical Inputs for both physical and non-physical 
Infrastructure changes form the motivating base for farmer organization. 

An Important feature of both study sites Is that the water supply Is 
not from government sources; It comes from local projects. In QadIrabad, the 
Irrigation water comes from the effluents of the tile drainage schemes and 
augmented by tubewell water. Therefore, the water users are responsible for 
the proper operation and maintenance of the drainage project. Similarly, In 
Bara Drush Khela, the Irrigation water comes from a farmer operated and 
maintained system, Including a diverslon structure at river Swat, channels 
and a Irrigation storage tank to be constructed on the hilltops. This 
particular characteristic In both study sites, where the user makes decisions 
for better water usage, Is expected to facilitate the action research program. 

The economic, social, Institutional, administrative and technical data 
collected before and after the project Interventions will provide a basis for 
understanding the mechanisms and dynamics of water users associations. This 
paper presents the results of the pre-project, soclo-economic survey of the 
two study sites. 

OBJECTIVES 

The action research program has the following objectives: 

a) 	 Understand the processes and mechanisms of cooperation among 
farmers for better water management (with less Institutional 
constraints) by collecting the pre- and post-project 

2 



socio-economic and technical data. 

water 
users associations. 

c) 	 Regularly monitor and evaluate water users associations' role In 
decision-making, operation and maintenance of the system. 

d) Develop and introduce an appropriate water management and 
crop-rotation system with the help of water users and relevant 
agencies, for optimum agricultural production. 

e) Develop policy guidelines based on the results of the action 

research program. 

b) 	 Mobilize farmer's cooperation for the formation of effective 

RESEARCH METHODOLOGY
 

Pre-Project Socio-Economic Study 

The research team made a reconnaissance survey of both study sites 
and had informal discussions with water users, local leaders and field level 

gain a preliminary understandingofficials. These Informal meetings helped 
of the study areas and develop the survey Instruments. Three different 

the study land, 

proformas were developed for collecting soclo-economic and technical data. 
They are: 

1- Farmer/House Hold Profile 
2- Leader/Key Informant Perception 
3- Village Profile 

The Farmer/House Hold Profile Proforma Is for Information about 
farmers and their families, social background of area, crop 
production, Irrigation, family Income from agriculture and related economic 
pursuits within the study area, family expenditure, and perceptions on 
project Interventions. The Leader/Key Informant Perception proforma Is for 
general information on the area, about soclo-economic conditions, agriculture, 
Irrigation, decision-making patterns, existing village organizations, any NGO 
Involvement, previous efforts In farmer organization, and Ideas about project 
Interventions. The Village Profile Is for Information on ethnic composition, 
land tenure, irrigation systems, constraints on production and welfare, 
farmers' participation patterns, and leadership patterns. 

Procedure for collecting field data Included both survey research 
methods with non-random Informants' and respondents' interviews and 
systematic field observations. Structured Interviews were conducted on the 
basis of a pre-desIgned Interview schedule using the first proforma, 
Involving all the farmers In the selected study areas, and unstructured 
Interviews with other well-informed people using the other two proformas. 
The proformas were tested In the field conditions at Qadirabad site and some 
modifications were made. 

3
 



Study Sample 

In Qadlrabad site, 30 farmers own land In Block No. 6, the selected 
study area. Out of these, 24 were Interviewed. Four respondents are 
residents of village Kot Hara and 20 reside in village Hazrat Kelian Wala. 
These villages are two kilometers apart. 

In Bara Drush Khela site, 24 farmers acquiring water for Irrigation from 
the same diversion channel from river Swat were Interviewed. All reside in 
the Bara Drush Khela and were Interviewed. 

Action Research 

Technical, social, economic and organizational Indicators will be 
established to evaluate system performance. The system will be equipped
with drainage and Irrigation Infrastructure In the case of Qadirabad, and only
Irrigation Infrastructure In Bara Drush Khela. Water Users Assoclatlcns will 
be formed If they do not exist In the area. In either case, these organizations 
are prerequisites to the proposed action research program since the users 
are expected to share around 40% to 50% of tho capital cost of the project
and have to bear the subsequent costs of operating and malntaining the 
physical systems. 

In the project Implementation phase, In which the water users and the 
other sections of the village community will be Involved In collaboration with 
relevant government agencies, the following technologies will be Introduced 

- to clear the surface drains and construct new ones, If necessary, 
at Qadlrabad siie 

- to Install tile drains at Qadlrabad site 
- to reuse the drainage effluent at Qadirabad site 
- to construct appropriate diversion structures at project site on 

river Swat at Bara Drush Khela 
- to bricklIne the water courses as per practice of the on-farm 

water management department at both research sites 
- to develop and Introduce appropriate new water management and 

crop rotation systems for optimum production at both research 
sites 

After these technologies have been Introduced, mechanisms to use them 
will be demonstrated. The Importance of the end user's participation In the 
activities will be emphasized. After the technology Intervention, the following
will be monitored, where applicable: 

1) operation of the water distribution system 
2) operation of surface and sub-surface drainage systems
3) tubewell operation and reuse of drainage effluent 
4) maintenance of drains, channels, watercourses and tubewells 
5) crop rotation system and crop production 
6) organizational behavior patterns and dec!slon-maklng processes 
7) soclo-economic changes with respect to technology Intervention 

Since the maintenance of the systems has to be carried out by the 
users themselves, their participation In the process as a whole will be closely 
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monitored. This will help gain Intimate knowledge of the Issue and 
constraints of organized behavior at the farm level, and of group
decision-making processes. 

Post-project monitoring will also be conducted to Identify the problems
and appropriate solutions for organizing Water Users Assoclaticns In relation 
to the Interventions during project Implementation. 

MATERIAL PRESENTATION AND ANALYSIS 

Education 

A low literacy rate In developing and underdeveloped countries Is the 
main hindrance In realizing full benefits of development programs. The 
difficulties In promoting new Ideas, suck as popular participation In
development efforts, must be understood In the context ol the educational 
levels of the participants. 

The educational status of the respondents In Qadlrabad site Is 

presented below: 

Qadirabad Site 

1. 	 No Education 3 13% 
2. 	 Primary 7 29% 
3. 	 Middle 6 25% 
4. 	 Secondary 7 29% 
5. 	 Higher Secondary & above 1 4%
 

Total: 24
 

At Bara Drush Khela site, the average literacy rate Is not as high as 
at Qadirabad but the number with higher education Is greater' as can be seen 
below: 

Bara Drush Khela Site 

1. 	 No Education 11 46% 
2. 	 Primary 6 	 25% 
3. 	 Middle 3 12% 
4. 	 Secondary - _ 
5. 	 Higher Secondary & above 4 17% 

Total:- 24 

Relative to conditions elsewhere In Pakistan, the educational standard 
In both areas seems to be encouraging and can be considered a bonus In the 
effort to organize the Water User Associations and promote other technical 
Interventions. 

Family Pattern 

In rural society, the family plays a significant role In decision-making,
particularly when decisions ha,te to be by Individuals formade collective 
behavior. 
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The family pattern In both research areas consists of joint and nuclear 
families. At Qadirabad site, out of the 24 respondents, 11 live In the Joint­
family system. Maximum size of the joint family Is 37; the average size Is 19. 
Maximum size of nuclear family Is 14; the average Is 5.6. According to local 
Information, the proportion of nuclear families In the total number of families 
In the village (54.17% In the sample) reflects the trend that the 
Joint/extended family concept is declining in this largely agrarian society. 

In Bara Drush Kheia site, the joint family system is still strong,
reflecting the greater adherence to tradition seen In the northern areas. Out 
of 24 families, 17 are Joint and seven nuclear. Maximum size of the joint
family Is 30; the average is 15.4. 'laxImum size of the nuclear family Is 16; 
the average is 9. 

The data show that the size of the Joint families Is fairly large in both 
sites, which tends to exert a heavy burden on the limited land, water and 
other local resources. The relatively large nuclear family size at both sites 
also adds to this tendency. 

Caste/Kinship and Tribal System 

Caste or Kinship (local co-resident group) Is based on a combination of 
patrimonial descent and marriage (see Alvl, 1972). The cast system plays an 
Important role In the rural Punjab (Mlrza, 1990). Lynch (1985) suggests that 
homogeneity of the water users enables their water user association to reduce 
conflicts that stem within a community from a diversity of local Interests,
whereas the heterogeneity within the population reflects class or ethnic 
cleavages. Diverse sectoral Interests weaken the potential for active 
participation In water management. 

In Qadirabad site, the majority of the respondents (58%) belong to 
Bukhari caste, a sub-caste of Syed. The other major caste of the 
respondents (38%) Is Jat with Its sub-castes of Cheema, Chattha, WarrIa and
 
Tarrar.
 

Syed and Jat are rival groups In local politics. Even the village Hazrat 
Kelian Wala has been bifurcated on caste basis; one side of the village Is 
occupied by the Syed group and the other by the Jat group. During the 
discussions, the Syed Informants repeatedly showed their dislike toward the 
Jat clan, while the latter Indicated their unhappiness with the Syeds. 

In Bara Drush Khela, the majority of the respondents (79%) belong to 
Pathan (Yousafzal Tribes). The other group (21%) Is Syed family (Tribe). 

The Pathan and Syed In Bara Drush Khela are not as rival to each 
other as Syed and Jat In the Qadirabad study area. 

Landholding and Land Use 

Possession of land is linked with many latent and apparent
socio-economic advantages: It is a source of social status, of group Identity
and cohesion; it helps to gain political power and provides subsistence (Khan, 
1990). 
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Qadlrabad Site 

Table i gives Information on landownership pattern of farmers In the 
Qadlrabad site and the landholding pattern In the study area. Twenty-four
families possess 446.25 acres of land with an average of 13.59 acres per 
family. Of the total extent, the major portion (74.8%) Is uncultivated. The 
average cultivated landholding Is about 9 acres; the largest Is 80 acres. The 
second and third largest holdings are 50 acres and 48 acres. The smallest 
landholding Is only 3.25 acres. The second and third smallest landholdings are 
4 acres and 4.5 acres. The land Is used for crop production and fish culture. 
Most of the farmers are owner-cultivators. 

Two Inter-linked reasons ive been reported for the large amounts of 
uncultivated land In the area: waterlogging and salinity. 

Waterlogged area: Being close to the river Chenab, this area suffered 
from waterlogging since before the sub--continent partitioned. But the problem 
has been exacerbated manyfold by the construction of Qadirabad Balloki link 
canal and the erection of Qadlrabad Barrage In the 1960s. Since then, the 
problem has gradualy increased In Intensity. According to the latest survey, 
out of 446.25 acres, 222.75 acres are waterlogged, constituting 66.47% of the 
uncultivated land. The average waterlogged landholding is 13.92 acres. 
Waterlogging Is the main reason for non-cultivation, and because of poor
agricultural activities, the farmers cannot get a second crop from their land. 

Saline Area: In Qadirabad site, out of 446.25 acres of land, 111 acres 
are reported saline. This constitutes 24.87% of the totai land and 33.26% of 
uncultivated land. The average saline landholding Is 10.09 acres. The eastern 
portion of the project area has become nearly barren because of the saline 
problem. The salinity can be observed from a distance. The watertable In the 
saline lands is high, thus waterlogging occurs as well. 

Bara Drush Khela Site 

In Bara Drush Khela, 24 respondents reported having a total of 672.5 
acres of land with an average of 28.02 acres per family as shown In Table 2. 
The cultivatable land Is 354.5 acres In extent, I.e. 52.71% of the total land, 
and is being cultivated by owner-farmers. Average cultivatable landholding 
Is 14.77 acres. Of the total extent, 47.29% land cannot be farmed. 

The largest landholding of 24 respondents Is 500 acres. The second and 
the third largest is 55 acres and 12 acres. The smallest Is one acre. The 
second and the third smallest holdings are 1.5 acres and 2 acres. 

Cultivatable Land 

Qadirabad Site 

At Qadlrabad site, out of 446.25 acres, 112.5 acres of land are 
cultivatable In the project area. The cultivatable land Is owned by 12 farmers. 
The average cultivatable landholding is 9.375 acres. The largest cultivatable 
holding Is 20 acres; the second and third largest are 15 acres and 14 acres. 
The smallest cultivatable landholding Is 1 acre; the second and third smallest 
holdings are 3 acres and 4 acres. 
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Distribution of the cultivated Land 

1 to 5 Acres 4 
6 to 10 Acres = 4 
11 to 15 Acres = 3 
16 to 20 Acres = 1 
Total: 12 

It Is reported that the cultivatable land Is also affected by
waterlogging. The watertable Is very high; at some V'ices It Is about six to 
nine Inches. 

As stated, the size of landholding Is very small, the fertility of the soil 
has been affected, Intensity yields have been reduced, thecrop and quality
of the crop production has also deteriorated: due to all noted factors the
cultivated land seems not to be a good source of subsistence for the farmers. 

Bara Drush Khela Site 

In Bara Drush Khela, out of 672.5 acres of land, 354.5 acres Is
cultivatable. The cultivatable land Is owned by 24 respondents. The average
cultivatable landholding Is 14.77 acres. The largest cultivatable landholding
is 250 acres. The second and the third largest cultivatable holdings are 30 
acres and 8 acres. The smallest cultivatable holding Is one acre. rhe second
and the third smallest cultivatable land holding are 1.5 and 2 acres.acres 

Distribution of the cultivatable land 

1 to 5 Acres - 19 
6 to 10 Acres ­ 3 
11 to 30 Acres ­ 1 
31 and above (250 Acres) - 1 
Total: 24 

Fish Ponds 

As the Qadirabad research Indicates, local lands do not produce much In 
terms of agriculture. Thus, the landowners use their discretion to find other 
sources of Income. Regional farmers, who are relatively better placed in their
economic conditions, are constructing fish ponds. There are two fish ponds
In the area. Both fish ponds are over half acre of land each and are five to
six feet deep. Water In these fish ponds Is provided by he diesel-operated 
tubewells. 

Crops Production Profile 

Qadlrabad Site 

As can be seen In Table 3, there are two major crops In the Qadlrabad
project area, rice In Kharif season (sowing In April-May; harvesting In
October-November) and wheat In Rabi season (sowing In November-December;
harvesting In April). Rice grown area covers 102.5 acres and Wheat, about
80.5 acres. Besides these major crops people grow fodder In Rabi season at 
a limited scale and, similarly, some vegetables and sugarcane In Kharif season. 
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Table 4 gives a summary of the data gathered from the respondents
regarding area under crop, cost per acre per crop, total cost per crop, yield 
per acre, total yield, and the Income per acre for different crops. The 
average yields are fairly low; the yield of wheat Is 19 maunds (mds) per acre 
and that of rice Is,23 mds per acre. The average Income from wheat per acre 
Is Rs. 1311 and from rice it Is Rs. 1925 only. The net Income from the fodder 
and other crops appears to be negative. 

Table 5 shows that the average cultivatable landholding size and the 
profit of crop per acre are both small In the Qadlrabad area. Table 5 gives
the total cost of agricultural activities and household expenditure, total 
Income from agriculture output and from other sources, profit of the 
Individual farmer/respondent, and the average Income, average expenditure
and average savings. Interestingly, as many as 10 respondents report their 
agricultural and household expenditure Is more than their respective total 
Incomes from the land, and consequently the total savings for the 24 
respondents become a negative quantity (-Rs. 122, 442). This apparent deficit 
can be attributed to the fact that the reported Income, based only on 
agriculture and land-oriented activities, excluded earnings of family members 
working off the land. The reported household expenditure are partly.,
supported by outside earnings. The figures Indicate, however, that the, 
system In Itself Is not sustainable. 

Bara Drush Khela 

At the Bara Drush Khela site, most of the cultivatable land Is under 
apple orchards and It Is considered here as Kharif crop as per Table 6. 
Farmers grow both Kharif and Rabi crops. In Kharif season, the other major 
crops are rice and maize which occupy about 30% of the total area. In Rabl 
season, wheat, onion and fodder are grown. The average yield of the rice Is 
31.25 maund per acre and of maize 75.75 maund per acre. Among Rabl crops,
the average wheat yield per acre Is 43 maunds. The data regarding
agricultural economics are presented In Table 7. Apple orchards earn the ri.oat 
for farmers. On average, 23.65 acres are for apple production which earn 
farmers Rs. 32,050 per acres. The net Income from rice, wheat and onion Is 
Rs. 8,765, Rs. 3,458 and Rs. 12,955, respectively. 

Respondents' total Income and expenditure data are presented In Table
8. The average savings per family Is Rs. 285,290 and per person Is Rs. 210.68 

,fi. I - ,, 7 i . Itt I-; . l y area are good, 
but Ilw toltim I v ,liotmll, ll,.;.ti'' Vrt. it, . i. i.I Indicate potential to Improve 
these conditions. 

1:,,three-way relationship. of man/land/water in a
temporal dimension (Spooner, 1974). Uphoff, Melnzen, Dick and .Iillon (1985)
hay.. *uggested that "Irrigation should be understood as a soclo-technical 
process combining peoplef(and material things." The combination of a set of 
relationships and soclo-technical processes of irrigation forms the lifeline for 
an agricultural society. . 

Qadlrabad Site 

Table 9 presents the respondents' use of Irrigation sources and 
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Irrigation methods In the area. 

The Qadlrabad project area Is situated between river Chenab In the 
west, Qadlrabad - Balloki link canal In the south and the lower Chenab canal 
In the north. A fully operating minor, Ram Nagar minor, existed In the area 
before the construction of the link canal. Ram Nagar minor has sub-minor,a 
namely Kot Hara sub-minor, which lies In the proJect area. The water supply
Is not reliable, being only available In the rainy season. Although the 
Irrigation Department does not operate the minor or the sub-minor regularly,
the farmers are charged an Ablana (water tax) of Rs. 35 to Rs. 40 per acre 
regularly. 

The majority of the farmers at Qadirabad site have private tubewells and 
water pumping machines, the only reliable Irrigation sources In the area. As 
shown below, the respondents use tubewells In both Kharlf as well as Rabi 
seasons. 

Tubewell Irrigation (in acres)
 
Kharif Rabi
 

Total 104.5 94
 
Average 9.5 
 7.33 
Percent of Cultivatable 92.89 83.55
 
Land In Qadirabad
 
Percent of Total Land 23.41 21.06
 
Land in Qadirabad 

in Qadlrabad, the minor Is used for Irrigation only in the Kharif season 
when rice Is cultivated. Out of 112.5 farmable land, only 34 acres Is 
occasionally served by supplemental Irrigation from the minor. But the 
quantity of water varies at each supply. In fact, the quantity depends upon
the intensity of rains. When more rain falls In the area the water In the 
minor Increases. There Is no Irrigation from the minor In the Rabl season. 

Bara Drush Khela 

River Swat Is the main source for Irrigation practices In the Bara 
Drush Khela research site as shown In Table 10. 

A diversion bund (Check Darn) exists at the river and a big pakka 
structure to receive the river water has been constructed by the farmers on 
a self-help basis; from that channel, water feeds the whole village. Many
distributaries come from the main channel to Irrigate the farms. This channel 
flows throughout the year except for a short period after rainy season. This 
water course Is cut across by three hilly nullahs (streams); In the rainy 
season, rain water flows In these streams at a high velocity, damaging the 
watercourse. Also, the rains cause the river Swat to flow at full speed (like 
a flood) over Its banks. The high speed water very often damages the 
diversion bund. When the river comes to normal, due to the broken diversion, 
the channels do not receive water from the river. As soon as the rain Is 
over, the people rush to repair or reconstruct the diversion bund and the 
watercourse and whatever else needs to be done. All the beneficiaries of the 
watercourse provide labor and finances for the repair and maintenance work. 
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In Bara Drush Khela, Irrigation from the Swat minor Is done for both
Kharif and Rabl Season. All 24 respondents receive Irrigation water from thewatercourse (minor). The average landholding at this watercourse Is 13.46 
acres. The minor Irrigated lands of 24 respondents constitute 91.11% of the 
total cultivatable land. 

In Bara Drush Khela, besides the land watered by minor Irrigation,
people have some rainfed land as well. The raInfed land constitutes 8.89% of
the total cultivatable land of 24 respondents. The average rainfed land Is 3.5 
acres. Farmers grow both Kharif and Rabi crops In the rainfed land. 

In Bara Drush Khela, some respondents are trying to use water storage
tanks to Irrigate their rainfed lands and to bring some of their uncultvated
land under cultivation. One such system Is already working In the area. A
40'x50'x5' pakka tank has been erected at high altitude. To fill this tank,
water is run through a 3 inch diameter pipe from a natural spring one and
half kilometers away In the high hills. From the tank, a small lined pakka
distributary Is constructed which runs to the fields half kilometer from the 

In the Qadirabad In the basin Irrigation method, farmers 

tank. Considering It a model, some other 
Irrigation system for their rainfed lands. 

respondents want this type of 

Methods of Irrigation 

Two irrigation methods, i.e. basin and wild flooding, are being practiced 
area. prepare smallplots of one or two canales and Irrigate them. In the study area, eight

respondents use the basin method of Irrigation In their 75.5 acres of
cultivatable land. Of the 24 respondents, nine use the wild flooding method
In 80.5 acres of cultivatabl3 land. In flooding method, farmer's plot size Is
approximately one acre and above. 

In Bara Drush Khela for the orchards, respondents use the furrow
method of Irrigation, and for soybean and sarsoon, cultivated In orchard land,they use wild flooding method of Irrigation. For the rest of the crops thebasin technique Is used. The percentage of land under the basin method Is33.29%, with 59.10% under the furrow method, and 7.61% under the wild
flooding method of Irrigation. 

Project Interventions 

Qadlrabad Site 

The research area at Qadirabad Is facing severe waterlogging and
salinity problems which have left almost 75% of the area un-cultivatable.
Further, the cultivatable land also Is sub lect to the effects of waterlogging.
In view of the severity of the problem In the area, the Drainage &
Reclamation Institute of Pakistan (DRIP), Tardojam has prepared a project for 
the Installation of tile drainage system to control waterlogging. Physical
work to be done includes cleaning and renovating the surface drains,
constructing a pumping system to reuse drainage effluent, Improving the
partly used minor and developing watercourses to Increase the area under 
Irrigation. 

During field visits to the research site, discussions, emphasizing the
value of their participation, were held with the farmers. Also topical was 
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that when decisions on means and shares of the local resources are made by
the users themselves, the projects are more successful. (Uphoff, Meinzen,
Nancy and Julian, 1985). Efforts were made to help farmers to understand 
the proposed Innovations, participate In construction, and contribute capital
cost of Improvements. The respondents agreed on the concepts of the 
projects, but their poor financial circumstances appear to be the main 
hindrance to their agreeing to share the 30% capital cost of the project.
According to the respondents their agricultural lands are hardly giving them 
subsistence to pull their life, and therefore, they are unable to share any
cost. However, the majority of the users showed their willingness to provide
labor for the project. Korten (1982) said that one kind of farmer participation
often overlooked and not encouraged Is In the planning and operation stages.
Discussions were held with water users regarding their participation In the 
construction, planning and operation of watercourses, and the need for them 
to prepare taking over management of the physical systems Improved by the 
project. They agreed to participate In the formation and the smooth running
of the Water- Users Associations. 

Bara Drush Khela Site 

In the Bara Drush Khela site, PCRWR has designed a project under EWU 
action research program to construct the lined and pakka water courses,
pakka diversion bunds In the Swat river and to form the Water Users 
Association (WUA) for better water management. 

During the field work, the EWU research team explained to the local 
farmers about the project interventions and sought their opinion about the
launching of the project. Almost ell the farmers were found willing to accept
the project. A majority of the respondents agreed to share 40% of Its
material cost. Some of the respondents wanted others to pay first before they
would share the cost, while a very few, due to their very weak economic 
conditions, doubted they could share costs. However, they were ready to 
provide physical and moral support for the project. 

Farmer Perceptions on Water Users Associations (WUAs) 

In his remarkable work on users' participation in Irrigation, Lynch
(1985) suGgested "physical environment, community social structure, regional
and national economic and political structure will have a pronounced impact 
on level and forms of participation and effectiveness of local organizations." 

One of the most Important objectives of forming Water Users 
Associations Is to promote community participation In reso:vIng complex social 
problems. Information was sought regarding existing organized behavior, to 
assess the potential of meeting this objective. These data along with 
Information on existing mechanisms for conflict resolution and farmers'
perceptions on WUAs were collected from both the project sites. Results are 
presented In Table 11 for Qadlrabad and In Table 12 for Bara Drush Khela 
site. 

In Qadlrabad site, only two of the 24 farmers Interviewed, are members 
of some kind of local organization. Durlng the last year, only two
water-related disputes were reported. Out of those two disputes, one was 
resolved mutually by family members, while the other resolution Involved some 
government Functionaries. 
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Twenty-two farmers were willing to form the organization and their 

Intended cooperation cart be seen In the following: 

Sr.No. 	 Cooperating Mechanism No. of Farmers 

1. 	 Sharing the cost substantially 0 
2. 	 Sharing the cost marginally 0 
3. 	 Cost sharing subject to conditions 15 
4. 	 Only through labor 7 
5. 	 Only through material 3 
6. 	 Contribution depending upon 3
 

political decision
 

All the farmers wanted to play some role In organizing the community. 
The roles they are willing to play are tabulated as: 

Sr.No. Role 	 No.of Farmers 

1. 	 Being the Committee Member 10 
2. 	 Being the Ordinary Member 12 
3. 	 Helping the Agency Personnel 3 

In Swat site, out of 24 farmers only one Is a member of some kind of 
local organization. Eight water-related conflicts had been reported during the 
last year. Five conflicts were resolved mutually with some Interference or 
Involvement of family members; the other three needed government 
functionaries Involved. 

All the farmers wanted to be a part of the proposed WUA. Their 
Intentions for cooperation were as follows: 

Sr.No. 	 Cooperating Mechanism No. of Farmers 

1. 	 Sharing the cost substantially 17 
2. 	 Sharing the cost marginally 1 
3. 	 Cost sharing subject to conditions 5 
4. 	 Only through labor 1 
5. 	 Only through material 0 
6. 	 Contribution depending upon 1 

political decision 

Except 	for one, all the farmers wanted to play some role In organizing 

the community. The roles In which they are Interested are as follows: 

Sr.No. Role 	 No.of Farmers 

1. 	 Being the Committee Member 7 
2. 	 Being the Ordinary Member 12 
3. 	 Helping the Agency Personnel 3 

Despite knowing the Importance and effectiveness of water users 
association In water distribution and allocation, water related dispute 
settlement, watercourse Improvement, maintenance and management, etc., the 
local farmers have not tried previously to form these organizations. Realizing 
the benefits, the users nre willing to form the water users association under 
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the guidance and supervision of some government agency because they do 
not know how to form an organization. They agreed to participate In the 
running of a viable water users association. Improved water distribution Is 
always welcomed In principle by almost every one. They also perceive the 
benefit of operating water course through their WUAs because they think 
that the success of the program will Improve their deteriorating economic and 
social conditions. 

In Bara Drush Khela, all the small farmers agreed that the WUA should 
be formed and they should help run the WUA affairs. They acknowledged that 
WUA would be a great help In Increasing the mutual cooperation and 
understanding among the water users. Consequently, they feel, matters 
related to water distribution, watercourse maintenance and management will 
be taken more systematically. 

Leadership Pattern 

"The function of leadership Is to plan and organize decision making, 
resource mobilization and management, communication and conflict management, 
though not necessarily to carry out personaliy" (Korten, 1982). 

At the Qadirabad site, an ambiguous local leadership pattern was 
perceived during the preliminary Investigation. Twenty-four respondents 
with diverse ethnicity (different kinships) named at least 16 people as their 
leaders. In fact, each clan and sub-clan, even the family, consider their own 
elder or financially sound person as the leader. However, five people, two 
from Syed group, two from Chattha and one from Cheema clan, were finally 
Identified as community leaders. The Influence of these leaders was observed 
when most of the farmers who had halfheartedly agreed to share some 
material cost of the project finally refused to share any cost after the 
leaders objected to the Idea of cost sharing. These leaders wanted the 
government to carry the entire cost of the project. The leaders had no 
objection to sharing the labor cost through the Water Users Associations In 
their areas. 

Elite leadership patterns through Inheritance exists In the Bara Drush 
Khela. The largest landholding person appears to have the highest political, 
soclo- economic status. He also has a good number of Individual supporters, 
hence he enjoys a power status In the society. Village decsion-maklng and 
authority revolves around him. The leadership of the area was Interested In 
the project, especially In Introducing larger water storage tanks and In 
making a permanent arrangement of a diversion bund at the river and in 
improving the watercourse which as It Is now, gets damaged during rainy 
seasons.
 

CONCLUSION 

The concept of action research program provides an excellent 
opportunity to study In detail the dynamics of Water Users Associations with 
greater management responsibilities. The relatively high literacy rate In the 
area, kinship patterns, the common belief that technology provides benefits, 
the willingness of farmers to organize Water Users Association and share 
labor costs, are the issues which will be observed and tested through action 
during the study program. 
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In Qadlrabad, tubewell and proposed drainage effluents are the major 
sources of Irrigation. All the farmers perceive economic benefits from the 
project Installation and want the work completed as soon as possible. Some 
of the farmers were willing to share some material costs but local political 
pressure caused them to change their rinds. The farmers however, are ready 
to cooperate In forming water users assoc!ations under the supervision of 
some government officials, and also are willing to provide labor for the 
physical work. Upon completion, the WUA Is expected to take over the 
operation and maintenance responsibilities of the system. 

In Bara Drush Khela, farmers perceive better Irrigation management and 
economic benefit from the project and desire that work should be completed 
as soon as possible. Majority of the respondents are willing to share the cost 
and provide labor. Local political leadership also supports the project. After 
completion of the project, WUA will take over the project's operation and 
management. 

Monitoring the organized behavior of water users will be continued 
throughout the project period, allowing In-depth knowledge to be gained 
regarding the formation and functioning of water users organizations In the 
region. 
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Table 1. Total landholding with cultivatable and un-cultivatable land in the Qadirabad 

project area 

............................................................................................
 
FARMER TOTAL LAND HOLDING LAND HOLDING IN THE PROJECT AREA 

----------------------------I . . . . . . . . . . . . . . . . . . . . Ii.. ---------------------------------­. . . . . . . . . . . . . . . . . . . . . . . . . i 

NO. P R O J E C T A R E A 
III I ---------------------------------­. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

I

I 
I I 

: 
UN-CULTIVATABLE LAND 

DUE TO 

:AS OWNER AS TENANT :BY TENANT TOTAL 	 ICULTIVAT- :UN-CULTIVAT- TOTAL ; WATER ;SALINITY : WATER
 

:ABLE :ABLE ILOGGING: : :SHORTAGE
 
.. .. -.... .. .. .. .. ... .. .. -... .. .. .. .. ... . ..
 .. .. .. .. . .. - - --
. .. --


iI 
5.5 5.51 12.0 2.5 14.5 	 5.5 

2 60.0 	 60 15.0 15.0
 

4.0 8.0 12.0 0.03 24.0 	 24 

4 28.0 	 28 8.O 20.0 28.0 13.0 7.0 

45 	 15.0 15.0 - 15.05 24.0 21.0 

17.0 3.0 2.06 25.0 	 25 12.0 5.0 

30.0 20.0
7 50.0 100.0 	 150 50.0 50.0 

0 26.0 7.0 	 33 6.0 6.0 2.0 4.0 

9 00.0 	 80 20.0 60.0 : O.O 60.0 
10 17.0 	 17 10.0 7.0 17.0 7.0 

15 10.0 10.0 10.0
 

12 47.0 47 

11 15.0 


26.0 26.0 26.0
 

13 25.0 
 25 17.0 7.0 17.0 

14 10.0 10 77.5 7.5 7.5 

15 104.0 104 5.0 4.5 9.5 4.5 

16 60.0 60 10.0 10.0 

17 5.0 	 5 3.0 2.0 5.0 2.0
 

18 9.0 	 9 4.5 4.5 4.5 

19 3.3 3.25 1.5 1.75 3.3 1.15 
20 10.0 10 4.0 4.01 4.0 

21 48.0 48 14.0 34.0 48.0 34.0 

22 25.0 25 20.0 20.0 10.0 10.0 

23 45.0 14.0 59 24.0 24.0 - 24.0 

24 25.0 	 25 10.0 2.0 12.0 2.0 1 ­

75------.5+-----.-. . ..	 00
-------. ..... .........1.. ----------------.	 .. - - -4 


TOTAL:-1 777.25 ; 128.00 1 16.50 1921.75 1112.50 1 333.75 I446.25 :222.75 ; 111.00 0.00 
+ ----.... .I ....... .................... ................. . . -..........---.............. ...---..... ... . . .
 

IAVG: : 32.39 ; 42.67 ; 8.25 1 38.41 1 9.38 1 15.17 1 18.59 1 13.92 1 10.09 0.00 
...................................................................................................................
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able 2. Total landholding with cultivatable and uncultivalable land in Bara Dtusll Klhela 
project area 

................................ ....................................................... ............................
 

FARMER TOTAL LANDHOLDING LANDHOLDING IN THE PROJECT AREAI..........................................
 

NO. -II.Wt IIVAIAHI F tANT) 
DUE To 

AS OWNER :AS TENANT :BY TENANT TOTAL CULTIVAT- :UN-CULTIVAT- TOTAL : WATER :SALINITY : WATER 
;.ABLE :ABLE :LOGGING :SHORTAGE 

-..----- .... . ......... . .......... ....... ........... 4 - -- --------... ........ 4 . - ......... I 

1 5.0 5.0 3.0 2.0 5.0 2.0 
2 5.0 5.0 5.0 0.0 5.0 0.0 
3 6.0 6.0 1.0 5.0 6.0 5.0 
4 1.5 1.5 1.5 0.0 1.5 0.0 
5 
6 

1.0 
2.0 

1.0 
2.0 

1.0 
2.0 

0.0 
0.0 : 

1.0 
.0 

0.0 
0.0 

7 

8 
2.5 

500.0 
2.5 

:500.0 
2.5 

250.0 
0.0 

250.0 
2.5 

:500.0 
(0.0 

250.0 
9 3.0 3.0 3.0 0.0 3.0 0.0 
10 6.0 6.0 4.0 2.0 6.0 2.0 
11 55.0 55.0 30.0 25.0 55.0 25.0 
12 2.0 2.0 1.5 0.5 2.0 0.5 
13 8.0 8.0 4.0 4.0 8.0 4.0 
14 3.0 3.0 3.0 0.0 3.0 0.0 
15 4.0 4.0 .0 4. 0.0 
16 
17 

6.0 
5.0 

6.0 
5.0 

6.0 
2.0 

0.0 
3.0 

6.0 
5.0 

0.0 
3 0 

18 7.0 7.0 4.0 3.0 7.0 3.0 

19 1.0 1.0 1.0 0.0 1.0 0.0 
20 12.0 12.0 e.0 4.0 1?.0 4.0 
21 7.0 7.0 4.0 3.0 7.0 3.0 
22 3.0 3.0 3.0 0.0 3.0 0.0 
23 6.0 6.0 4.0 2.0 6.0 2.0 
24 14.0 14.0 7.0 7.0 14.0 7.0 

oral: : 665.00 : I : 665.00 : 354.50 : 310.50 : 665.00 : 0.00 : 0.00 : 310.50 : 

Avg: ! 27.7 : 0.0 : 0.0 : 27.7 : 14.8 34.5 : 21.7 : 0 .0 : o.o : 12.9 1 
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---------------------------------------------------------------------

-------- ------ -------------

--- --- --- 

------------------------------------------- -------------

----------------------------------

------- ------------------------------------------------------------------

Table 3. Respondent use of land under different crops at Qadirabad Site 

FARMER 	 :CULTIVAIBLE LAND USE UNDER
 
I ', DIFFERENT CROPS
 

NO. 
 ___,AND
 

NAME OF RESPONDENT 	 KIARI RARI 
*I 

RICE 'OTIERWIIEAT :FODDER 
------ --- --- --- --- -- ------------- - +------------ ~ 

1 Mr. Ghulam Qadir . i 	 .. 
2 fMr. Muhammad Qasim 	 15.0 15.0 
 10.0 2.0
 
3 Hfr. Akhar Ali Shah 4.0 4.0 2.0 2.0 
'I Sahibzada Arshad Jamal 8.0 	 8.0 ­

5 Mr. Raqir Ali Shah .. ...
 
6 Syed Akbar Ali Shah 12.0 12.0 8.0 
 2.0 
7 :Sye( Fararat Ali Shah .. ... 
8 Nr. Saiful Shah ... 
9 Mr. Yomnas Haseeh 	 20.0 - 1.520.0 18.0 
10 Ch. Nazir Ahrad Chatta 10.0 10.0 - 8.0 ­

11 fMr. Ejaz lussain Shah 	 .. ... 
12 Syed Ghulam Shahbir .. ....
 
13 Syed Akhlaq Haider .. 
 ...
 
14 Syed Imdad Al .. 
 ... 
15 Mr. Nisar Ahmad Chatta 5.0 5.0 - 3.0 ­
16 Hr. Albdul Razzaq 10.0 8.0 2.0 2.0 2.0 
17 Mr. Ba5hir Ahrmad Cheema 3.0 -	 ­3.0 3.0 

18 Mr. Nazar Ahmad Cheema .
 . .. . 
19 Hr. Asmal Ali Shah 1.5 1.5 1.5 ­

20 Hir. Mudhammad [[ussain Cheema . ..
 
21 Mr. Sajja-,d [i rain Shah 14.0 14.0 7.0 4.0 
22 Mr. Muhammad Anwar Shah . ...
 . 
23 Synd Muhammad Hussain . . .. . 
24 Syed Amanat Ali 10.0 10.0 10.0 ­

-- - ---------	 f------------------------------+---------------+-----------­
Tot-a]: 	 112.50 
:102.5 :2.00 :80.50 :13.50
 

4------
Average: 	 9.38 
1 9.32 12.00 6.71 : 2.25
 

+------------ --------------------+- +---
Percentage, 	 :91.11 :1.78 171.56 :12.00
 

20
 



- - - - -

Table 4. Agricultral economics data Qadirabad site 

- ­- - - - - -- - ­- - ­- - - - - - - ­-- ------ --- - - - --------- -- --------- ----- -- -- -- -- ----- ---- ----- -- ----- ---------- ---------- ----- ----------
Sr. Crop No. of Area .Cr.pped Yield ,: p e n d i t u r e Price : I n c o m e N e t B e n e f i t 

No.Farmers -----­arm-rs---o----A---/----a---- ---------­ota,Total Avg/ Tot Avg/ Avg/ ,Total 
: 

---Fa -m-r , Avg/ 
Farmer 

-------Avg/ 
Acre 

Per-------------------------+ - - - - - - - - -- ­ - - - - - - -Per Total : Avg/ Avg/ : Total Avg/ : Avg/
Mond : Farmer Acre : Farmer Acre 

I III IiIr 

I WHEAT 22 203 9.23 3851.5 175.07 18.97 :234550 I 10661.4 1155.4 130.00 500695.00 22758.9 2466.5 266145 2097.5 1311.1 

p 
I I I . 

2 
* I 

RICE 
I 

21 :222.25 
i I 

10.58 , 5118.3 243.73 23.03 :302550 14407.1 1361.3 142.71 730432.60 34782.5 :3286.5 427882.6 2:375.4 1925.2I III 

D

3 :FO DER 
 9 24 2.67 16715 :1857.22 ;696.46 21800 2422.2 
 903.3 11.78 19731.50 2192.39 
 822.1 -2068.5 -229.8 -86.1
 

I , I p I • , 

I I I .. .. . .. .. . .. . .... . .... . .. . .. .. . .... . .. .4 :OTHERS : 3 1.25 0.42 40 13.33 10.67 
 1600 533.3 1280.0 16.25 
 650.00 216.67 520.0 
 -950 316.7 -760.0
 
, I p 

520.0 -950 , -3:6.7 -760.0
 

http:19731.50
http:730432.60


--------------

Table 5. Respondent income and expenditure in Qadirabad project area 

..........................................---------------------------------------

:NCOME EXPENDITURE PER CAPITA
FARMER FAMILY 


........... ....... I
I........... 


NO. SIZE AGRI OTHIFR TOTAL 11/t1 : AGRI. TOTAL PROFIT : PROFIT 

4 19000 0 19000 36000 7500 43500 -24500 -6125
 

2 11 252250 72000 324250 120000 135000 255000 69250 6295
 

3 8 85400 18000 103400 36000 41000 17000 26400 3300
 

4 


1 


22 25000 36000 61000 96000 7200 1U3200 -42200 -1918
 

5 8 133250 
 0 133250 60000 72800 132800 450 56
 

6 10 
 66400 17000 83400 36000 31000 67000 16400 1640
 

7 2' 100000 
 0 100000 80000 70000 154000 -54000 -2250 

8 16 82000 0 82000 360C0 44100 80100 1900 119
 

9 2 10400 
 0 10400 7200 45900 53100 -42700 -21350 

10 2 58600 0 58600 36000 23600 59600 -1000 -500 

11 4 30780 0 30780 18000 12500 30500 280 70 

12 37 0 36000 36000 18000 0 11000 18000 486 

13 3 40256 36000 76256 60000 21600 81600 -5344 -1781 

14 10 15000 27090 42000 19200 6750 25950 16050 1605 

15 24 18220 84000 102220 120000 11000 131000 -28780 -1199 

16 25 43320 0 43320 96000 16400 112400 -69080 -2763 

17 4 10980 0 10980 36000 8400 44400 -33420 -8355
 

18 9 23557 0 23557 24000 11450 35450 -11893 -1321
 

19 8 12510 7200 19710 12000 1O00 16100 3610 451
 

20 6 20700 18000 38700 28000 10000 38000 700 117
 

21 
 7 79100 0 79100 42000 36900 78900 200 29 

22 15 28635 9600 , 38235 24000 13000 37000 1235 82 

23 -1 33000 43200 : 76200 60000 12800 72800 3400 243 

24 20 59800 70800 : 130600 72000 26000 98000 32600 1630 

------ .........
----- 4---------- 4---------------------- ---

Total: 293 1 1248158 474800 : 1722958 : 1176400 : 669000 : 1845400 : -122442 :-31439.707 
- --... 4----...........------
-.....------
....-- ---... 


Avg: : 12.21 :'206t,.'5| 119W 1S.33 171/19.92 :49016.61 :21815.10 :761191.67 :-5101.75 ; -1310 
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---------------------------------------------------------------------------------------
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----------------------------------------

Table 6 Respondent use of land under different at Bara Darush Khela 

FARMER 
 LAND USE UNDER DIFFERENT CROPS
NO. NA.ME OF RESPONDENT CULTIVABLE: K H A R I F R A B I 
I--------------------------------------------------------------------------------------------------------

LAND RICE MAIZE APPLE :O1HERS WIHEAT ONION :FODDE 

4---------------------------4-------------------------------------------------
1 Mr. Muhammad Tahir 3 1.5 1.0 0.5 - .0 !.0 0.5 

!Mr. Salahuddin 5 3.0 2.0 - - 2.0 1.0 2.0
3 Mr. Muhammad Nawab 1 
 - - 1. ­
4 :r. Jahanzaib 
 1.5 1.0 :0.5 - - 0.5 1.0 ­
5 Mian Astamoosh 1 1.0 ­ - - 0.5 0.5 ­6 Mr. Muhammad Zubair 2 1.0 1.0 
 - - 1.01.0 ­
7 Mian Syed Jaffar 2.5 1.25 1.25 - - 1.0 1.25 :0.25 
8 :Mr. M. Afzal Khan 250 - :40.0 200.0 30.0 5.0 - ­
9 Shaheroom 3 1.5 - .5 1.51.5 .- ­
10 Mr. Jalandar Khan 4 2.0 2.0 - - 2.0 2.0 ­
11 Mr. Muhamma_ Alam Khan: 30 - 5.0 25.0 10.0 5.0 ­ -
12 :Mr. Gulzada 1.5 0.5 1.0 ­ - ! :0.5 ­
13 Mr. Muhammad Nisar 4 - 1.0 3.0 - 1.0 - ­
14 Mr. Ahmad Khan 3 - 1.5 1.5 - 1.5 ­
15 Khan Nawab 4 2.0 2.0 - - 2.0 2.0 ­

16 :Mr. Amal Khan 6 3.0 3.0 3.0 ­.- 3.0 

17 Mr. Gul Muhammad 2 0.5 0.5 - - 0.5 .5 ­
18 Haji Khan 4 2.0 1.5 0.5 - 5 2.0 ­
19 :Sved Karim Jan 1 0.5 0o5 - - 0 - ­
20 Shahso Tabriz Khan 8 
 2.0 4.0 2.0 - 2.0 4.0 ­
21 Mr. Bab-ud-Din 4 1.0 1.0 2.0 2.0 !.0 1.0 1.0 
22 Mr. Gul Rahim 3 1.5 1.5 - - 3.0 - ­

23 Mr. Arjumand Khan 4 3.0 - 1.0 20.- 1.0 ­24 Mr. Gul Omer 7 2.0 4.0 1.0 :- 3.0 2.0 1.0 

Total: 354.50 31.25 :75.75 :236.50 :42.00 :43.00 :25.25 :4.75:
 
- --------------- -+----------- + --


Average: 14.77 1.56 : 3.61 : 23.65 :14.00 1.79 : 1.49 0.95
 
+----------- --------- ------- --------------------

Percentage: :8.82 :21.3- : 66.71 :11.85 !12.13 : 7.12 :1.34
 
+--------------------+-------------------------------------------------------------------------------------------------­



-------------------------- -----------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------- 

-------------------------------------------------------------------------------------------------------------

----------------------- -------------------------------------------------------------------------------------

----------------------------------------------------------- ----------------------------------------------

----------------------------------------------------------------------------------------------------------

Table 7. Agricultral economics data Bara Drush Khela site 

:Sr. Crop No. of :Cropped Area Y i e L d E xp e n d i t u r e Price ; I n c o m e , N e t B e n e f i t
 
I ----------------------------------------­: 	 ---- ----------------------------------I - ---------

:No. Farmers Total 	, Avg/ Total Avg/ : Avg/ Total Avg/ : Avg/ : Per : Total : Avg/ : Avg/ Total : Avg/ Avg/ 

:Farmer: Farmer: Farmer Acre Farmer Acre: Mond: Farmer: Acre: : Farmer: Acre 
I IiIi 	 I 

1 :RICE 20 31.25 : 1.56 801.50 : 40.08 25.65 44900 2245.00 :1-36.80 397.7-5 318797.00 15939.85 10202 273897.0 13694.9 8764.7 

I 	 i I i I I ---------------- i 

i III I I I i 

2 !MAIZE : 21 75.75 : 3.61 1872.00 : 29.14 24.71 89100 : 4.242.86 1176.24 123.10 230443.00 10973.48 :3042.2 141343.0 6730.6 1865.9 
II 	 IIIIIIIIII I I 

3 :APPLE 10 :236.50 23.65 :14602.50 :1460.25 61.74 :1.2E-06:118175.00 :'996.83 :600.00 :8761500.00 :876150.00 37047 8761500.0 :757975.0 :32049.7
 

4 WHEAT : " 58.00 3.67 2155.50 : 89.81 24.49 :126800 : 5283.33 :1440.91 :200.00 :431100.00 17962.50 :4898.9 304300.0 12679.2 3458.0 

5 1"C- "7 25.25 11.49 5480.00 322.35 :217.03 208000 12235.29 5237.62 97.65 535122.00 314T7.76 : 21193 327122.0 19242.5 :12955.3 
i i 	 I I I I 2 

I2IIIIIII 	 I i II 

IIIIIII I I I I , 

6 FODODER : 6 5.25 : 0.88 : 361.00 60.17 68.76 4090 681.67 779.05 : 12.67 : 4573.90 : 762.32 :871.22 : 483.9 80.6 92.2
I' 	 I ' I I ' I 
I IIIIIIII 	 I I II II 

IIIIIIIII 	 I, I I , 

7 OT iERS 2 32.00 16.00 : 789.00 39".50 :2t.66 29400 :14700.00 ;18.75 :425.00 335325.00 :167662.50 :10479 305925.0 :152962.5 9560.2 

2 I - - - -	 - - - - - - - I - - - - - - - -I - - - - - - I - - - - - -I-- - - -I I 	 I I - I - - - - - - -I - - - - - I - - - - I - - - - I - - - - - - I - - ­

http:167662.50
http:335325.00
http:14700.00
http:535122.00
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http:8761500.00
http:1.2E-06:118175.00
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Table 8. Respondent income and expenditure in the Bara Druslh Klhela project area 

:FARMER:FAMILY I N C 0 H E TOTAL E X P E 11 I 1 U R E 1 PROF I 1TOtAI. F111CAI'ITA 
S ........................ I.....-- -- ------------ I
 

NO. SIZE AGRI. : OTHER AGRI. 11/11 PROf IT 
.--------------------------------------------------- ---- ---- .......
 

1 12 471160 2.000 71860 17700 48000 65700 616 , 13.3s 

2 15 73860 24000 97860 17600 78000 95600 2260 150.67
 

3 5 16000 48000 64000 2800 L8000 50800 13200 2640.00
 

4 9 39875 0 39875 9700 36000 45700 -5825 -647.22 

5 26900 6000 32900 5950 36000 41950 -9050 -565.63
 

6 19 40700 18000 58700 13200 42000 55200 3500 184.21 

7 14 60800 0 60800 14940 48000 62940 -2140 -152.86
 

8 8 7776000 0 7776000 1151000 900000 2051000 5725000 715625.00
 

9 16 55200 0 55200 18150 36000 54150 1 65.631051) 

10 16 72400 0 72400 20200 48000 68200 4200 262.50 

11 11 1695200 : 0 1695200 144000 600000 744000 951200 86472.73 

12 13 25460 12000 37460 7950 30000 37950 -490 -37.69
 

13 16 131200 0 131200 17400 96000 113400 17800 1112.50 

14 30 84900 140000 224900 9750 192000 201750 23150 771.67 

15 10 70080 0 70080 24000 43200 67200 2880 288.00 

16 16 106950 0 106950 41700 54000 95700 11250 703.13 

17 9 20800 36000 56800 6950 : '80()0 54950 Iig0 ?05.56 

18 21 88500 0 88500 23550 60000 83550 4950 235.71 

19 7 9650 30000 39650 2550 30000 32550 7100 1014.29
 

20 10 170400 0 170400 54600 96000 150600 19100 19110.00 

21 7 121315 12000 133315 24200 72000 96200 37115 5302.14
 

22 11 35520 12000 47520 8100 36000 44100 3420 310.91
 

23 13 94200 0 94200 21800 66000 87800 6400 492.31 

24 21 130700 24000 154700 36500 96000 132500 22200 1057.14 

.. .. I. -....-. . .. . ..-.. . . ..- 4- .- . . .. ... . .. .. . .. .. ... 4 - - - 4-.. ...-...........- . . ...-. ..
 

ITotaL:: 325 110994470.00 :386000.00 111380470.00 :1694290.00 :2839200.00 :4533490.00 6846980.00 : 817984.02 
- . +--. + -........ +....-----+......+-........+...........--- ...........--.........----- +.... 

Avg: 113.54 : 458102.92 ; 16083.33 1 474186.25 : 70595.42 : 118300.010 : 188895.42 : 285290.83 : 34082.67 
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Table 9. 	 Respondent use of irrigation source and irrigation
 
methods in Qadirabad project area
 

FARMER NO. I IRRIGATION SOURCE i IRRIGATION METHOD
 

SCIJ TI
VA  

-	 MINOR I TUBEWELL I BASIN FURROW IWILD
 

AIILE LAND - ------------------ : :FLOODING 
i KIARIF RABII KIHARIF RABBI : I 

---------------------------------- +--------------


2 15.0 5.0 15.0 12.0 	 15.0 
3 4.0 4.0 4.0 4.0 4.0
4 8.0 83.0 8.0
 
5
 
6 12.0 10.0 12.0 10.0 10.0 12.0
 

7 

9 20.0 	 20.0 19.5 20.0 
10 10.0 5.0 10.0 8.0 8.0 10.011
 
12
 

13
 
14
 

15 5.0 5.0 3.0 5.0 
16 10.0 10.0 4.0 10.0 
17 3.0 3.0 3.0 	 3.0
 

18 
 - -
19 1.50 1.50 1.50 1.50 1.50 
20 ­

-21 14.0 	 14.0 11.0 14.0 14.0 
22 
23
 

24 10.0 10.0 10.0 10.0 10.0 10.0
 

TOTAL:- , 1 34.00 1 1 94.00112.50 : 0.00 104.50 : 75.50 : 0.00 : 80.50 

AVG-- , 9.4 1 6.80 : 0.00 : 9.50 ! 7.83 9.44 1 0.00 1 8.94 

I PERCENTAGE : - 1 30.22 1 0.00 : 92.89 1 67.111 83.56 1 0.00 1 71.56 
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------------- --------------------------------------------------------------

Table 10 Respondent use of irrigation source and irrigation methods in) Bara 
Drush Khela 

FARMER CULTIVAT- IIRRIGATION PATTERN IRRIGATION MEIiOD 
NO. ABLE LAND i 

----------------------------------------------- 4-----------------------------------I 
(ACER) ;,DIVERSION BARANI BASIN FURROW 1 WILLD

CHANNEL :FLOODING 

------ +--------4-----------------------------------+------------+---------------±---------------I 

1 3 3 2.5 0.5 -
23 i 51 31 2- 51 -­
4 
5 

1.5 
1 

1 
1 

-
-

1.5 
1 

-
-

-
-

6 2 2 : - 2 - -
7 2.5 2.5 - 2.5 
8 250 240 10 50 200 

9 3 3 3 
10 4 4 - 4 - -
ii 30 25 5 5 - 25 
12 1.5 1.5 -­ 1.5 2 
13 4 3 - 3 -

14 3 1.5 1.5 1.5 1.5 
15 4 4 4 -
16 
17 

6 
2 

3 
1 

3
16 6 - -

18 4 4 3.5 0.5 -
19 1 1 - 1 -
20 8 4 4 6 2 
21 4 4 -2 22 
22 3 3 - 3 - 2 

2324 
47 43 -4 3

6 
1
1 

-
-

------------------------------------------ +-------------f-------------+--------------
Total: 1 354.50 : 323.00 : 30.50 1 118.00 1 209.50 1 27.00 

----------------------------------- --- +------------------------+---------+---------------
Avg: : 14.77 : 13.46 : 3.81 : 4.92 1 26.19 : 13.50 

------------------------------ +----------------+------------+-------------+--------------
Percentage, - : 91.11 8.60 : 33.29 : 59.10 , 7.62 
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Table 11. Farmers perception about WUA's and their role In Qadlrabad project area 

TO COOPSRAT CALIINTERVENTIO ROL PECEVECB7TE7SE I
C04FL.ICT RESOLVING MECHANISM 

INTERVENON~ INTERV57(T2N INVOLVEMENT PCm7AA1 W~L'2O)ESS 27,ARNO SAIa~N COS. SHAA1GNJ ONLY RCUQ HISCOHflI- B2EINOTh4EORDINARY 7'ELPIPaT1h ANYOTHE 

ThE COST -)-E COST SU&ECT TO LABOUR UATERUU. JfL=1 DEPENDS COMWITTIEE MEMER' AGENCY 
FA-%.Eq LIEBEROF .ATS_. L[Tv. 

0O ANY :SP2JYES AOAEEWEN7 Of FAILSY OF OF 05 0 FOrM. 
UPONO M~EMBER PfeFONAELMAS0GJN CONDITIONS 


GROUP SEASONS INDIVIUAL YES.NO IT2ALLY 


oriA SUBSTA. AU.ORL At2IkEMBERS M INFLUENTIAL FUNCr.ONS 

TIAU.Y 	 POUT7CA. 
CECiSIONYES.NO YESINO 

0 0 2 

0F 0 0 0 2 02 

2 0 0 00 0 0 2 	 0 
2 2 0 0 0 0 0 0 0 0 	 I 0 

0
2 3 0 0 0 200a2 	 00 

0 7 0 	 0 02
'0 2 0227 	 0 0

0 0 0 0 0 00 0
2 a 0 0 0 20 0 

0 00 a 1 0 I2 0 0 3 0 	 01 
a2 

1 0 0 
1 


70 0a 3 2 a2 00 
0
0 0 2 0 0 0 0
 

oo 37 o 0 0 0 	 o 2 0 

_I_ 	 _ _ 0 0!___ 1 _ _a _ _ _ 

00 0 13 0o7 I 0 0 1 0 200o i• 	 0 2 
0 0
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Table 12. Farmers perception about WUA's and their role in Drush Khela project area. 
I -- I - "-.. - -' -':--, . mL, ,i. • ; L- r -t -v z Ir ... . ... r 
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PART -I I
 



Action Research Plan of Encouraging Water Users
 
Association at Qadirabad and Swat
 

Munir A Bhattl, Zahid Masood Ahmad, and Zafar Iqbal Khani 1 

1) Introduction: 

Irrigation is a socio-technical process combining people

with technology and material things. Water 
is a scarce resource 
and it is to be used collectively by the end users. Since it has 
to be used by many farmers, it has to be managed by a person 
or
 
a group or groups an agency a
or or group of agencies. The
 
management activities occur at various levels i.e. (1) upper

level 
which consists of operation of reservoir, main canals and
 
sub-canals, 
(2) middle level which consists of operation of
 
distributaries minors, and (3) lower level which takes care of
 
the operation of watercourse and farm ditches. 
 Various
 
irrigation systems have different 
levels of management. Here we
 
are concerned with the lower 
level system which consist of
 
either watercourse and field ditches or water source 
and field
 
ditches. This management activity can be performed by 
an agency
 
or by the farmers group or a combination of both.
 

In this study, the efforts were concentrated to look at the
 
mechanism of farmers cooperation for water management. Farmers
 
groups can be organized by the farmers themselves or can be
 
formed by the intervention of agency personnels. Most of 
the
 
efforts 
in the past has been concentrated on motivating the
 
farmers to form and operate water users association by providing

them materials 
to line a part of their watercourse. So the
 
farmer do have the experience of forming and operating a WUA for
 
lining their common watercourse. The farmers cooperation 
for
 
organizing drainage activities 
has not been reported in the
 
literature. In general 
a water users association exists to
 
attain the general goal of better water management. As reported
 
in the pre-project report two 
sites were selected to carry out
 
the action research programme. One, at Qadirabad where the
 
response of the farmers was to 
be studied for better water
 
management through the introduction of a package of technology

which primarily consisted of tile drainage, watercourse lining

and reuse of drainage water. Two, at Bara Drush Khela in Swat
 
where the package of technology was the construction of
 
diversion structure and lining of the diversion channel. 
During

the implementation stage due to the difficulties of high flow in
 
River Swat and shortage of funds, the Swat site was shifted to
 
Shah Dheri site in Swat and another site at Bara Drush Khela was
 
introduced for looking at the impact 
of high efficiency
 
irrigation system. In 
all the sites the intervention of normal
 
government functionaries were minimal at
as all the sites the
 
water resource was to be developed and managed by the farmers
 
themselves.
 

I/ Director (Research), Deputy Director, Assistant Director, 
Pakistan Council of
 
Research in Water Resources (PCRWR), Islamabad
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2) Approaches to Organize Farmers.
 

There are two approaches to organize the farmers for better
water management. Water user organization can emerge from within
and from outside. From 
within means tnat societal structure
makes the individuals obligatory to organize themselves to meet
a collective task for the bettarment of community. From outside
means that organization are formed 
by the motivation of the
Government or NGOS functionare to start 
a project for community
betterment. In this type of organization most of the individuals
do not foresee the 
benefits of the technical intervep" ;ons,
therefore the developing agency has to educate the locals about
the benefits if they behave collectively.
 

3) Quantification of Benefits to Farmers:
 

Farmers cooperate among themselves if they see benefits in
collective efforts. If 
a person can hat-vest more benefits by
doing a solo flight, 
he would not in general cooperate with
others though there do exist many social pressures which force
him to cooperate. Water users associations are formed to attain
the general goal 
of better water management.
 

This goal of better water management can be translated

according to the following objectives:
 

1) Increase in crop production per acre (Y)

2) Increase in area cultivated (A)

3) 
 Increase in cropping intensity 
 (I)

4) 
 Improved water distribution
5) Reduction in conflicts (W.D)


(RC)
6) Greater 
resource mobilization 
 (GRM)
7) Sustained system performance 
 (SSP)
 
The total benefits from an organization having n number of
 

farmers can be presented as:
 

T.B 
= X1 Y + X2 A + X3 I + X4 W.D + X5 RC + X. GRM + SSPX7 


X,...... X7 are weights which can 
 be assigned by the
 
decision makers.
 

The detail of 
Y, A, I, W.D, RC, GRM and 
SSP are given

above.
 

The above mentioned objectives are self-explanatory and can
be achieved if the water is managed properly by the water users
association through a set of activities. The constraints in the
system can come from how the following activities are performed.

The set of activities are:
 

a) Activities focusing 
on reliability with respect 
to
quantity, quality and timing. These activities can be
 
translated as:
 

2
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Qit 	> Dit
 

Qnt /ntD 	 Where P is the number of Irrigations
 
required during the year.
 

Qjt 	>/ WQUAL
 

>/
Qnt WQUAL
 

t = 1 to P
 

Qnt >/ Dnt
 

where P is the number of irrigations required during
 
the year.
 

b) Activities focusing 
 on the structure to obtain
 
necessary amount of water 
in 	time and space.
 

These activities consist of construction, improvement and

maintenance of 
reservoirs, ponds, distribution channels, water
 
course and field 
 ditches. The following can be put as
 
constraints:
 

TWAt >/ 	 TWRt
 

TWAt = 	 Qlt + Q2t +..........Qnt
 

TWR = WRIt + WR2t +........WRnt
 

where
 

TWAt = 	 Total water availability at time A for n 
farmers
 

TWRt = Total water required at time t for n
 
farmers
 

c) Activities focusing on 
the organization.
 

These activities consist of farmers cooperating among

themselves for carrying 
out the tasks 	mentioned in

(2). 
If any farmer is not cooperating, then he will 
be
 
out of the total increase in the parameters mentioned
 
at (1) by 
a certain factor. The essential elements of
 
the organization are:
 

1) Decision making and planning
 

2) Resource mobilization management
 

3) Communication and coordinating among farmers and
 
with Govt. agencies
 

4) Conflict management.
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These elements are represented in the objective function
 
and in the constraints also. Putting them in the model
 
needs complete 
 understanding of socio-economics and

technical parameters and variables of the system. They 
are

inter-related and inter-connected. The basic idea of having

this model is that if water user 
associations are

functioning properly, 
 then the benefits must be
 
quantifiable.
 

4) Pre-Project Report for Shah Dheri 
Site:
 

The pre-project socio-economic 
study data for Qadirabad

Drush Khela site has bee, presented in the earlier report.

Earlier Bara Drush Khela 
located along the river 
Swat was

selected for the 
action research. Pre-project socio-economic

data of the Bara Drush Khela was collected and analysed. At the
 
time of project intervention i.e. construction of diversion at
river Swat and water 
channel from that diversion, it was

realized that due to the high flows in river Swat, the water was
moving at a high velocity. To start the work of 
diversion

construction was at least next to impossible. The second project

intervention i.e. 
using spring water for irrigation through

sprinkler, due to non-availability of sprinklers 
was also

delayed at 
Bara Drush Khela. Therefore, authorities at PCRWR

decided to change the site from Bara Drush Khela to Shah Dheri

for the project intervention of diversion construction. In Shah

Dehri Site, Swat, 83 Farmers acquiring water for irrigation from

the diversion channel 
from Shah Dehri Khowr were interviewed.

All reside in the Shah Dehri village. For Shah Dher site at Swat'

the material 
and their analysis is presented here.
 

4.1 Action Research
 

Technical, social, 
economic and organizational indicators
 
are established to evaluate system performance. The system

was equipped with and irrigation infrastructure in the case

of Shah Dehri. Water Users Associations were formed in 
the
 
area. These organizations are prerequisites to the proposed

action research program since the users shared around 40%
 
to 50% of the capital cost of the project and have to bear
 
the subsequent 
costs of operating and maintaining the
 
physical systems.
 

In the project implementation phase, in which the water
 
users and the other sections of the village community were

involved in collaboration 
 with relevant government

agencies, the following technologies were introduced:
 

- Construction of lined water course at Shah Dehri site
 

Construction of appropriate diversion 
structures at
 
project site on Shah Dehri 
Khower
 

- Formation of WUA at Shah Dehri 
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Development and introduction of appropriate new water
 
management and crop rotation sys(tems for optimum
 
production at site.
 

After these technologies were introduced, mechanisms to use
 
them have been demonstrated for the first three
 
technologies. The importance 
 of the end user's
 
participation in the activities were and 
 are being
 
emphasized. After the technology intervention, the
 
following were and are being monitored, where applicable:
 

1) 	 operation of the water distribution system
 

2) 	 maintenance of channels and watercourses
 

3) 	 crop rotation system and crop production
 

4) 	 organizational behavior patterns and decision-making
 
processes
 

5) 	 socio-economic changes with respect to technology
 
intervention.
 

Since the maintenance of the systems has to be carried out
 
by the users themselves, their participation in the process
 
as a whole was closely monitored. It helped us to gain
 
intimate knowledge of the issue and constraints of
 
organized behavior at the farm level, and of group
 
decision-making processes.
 

Post-project monitoring was conducted 
to identify the
 
problems and appropriate solutions for organizing Water
 
Users Associations in relation to the interventions during
 
project implementation though in the end we were able to
 
gather only the prelimnary data for the post analysis.
 

4.2 	 Material Presentation and Analysis:
 

4.2.1 Education:
 

At Shah Dehri Site (Swat), the literacy rate is very
 
poor. The data regarding education is presented as
 
under:
 

1. 	 No Education 
 70
 
2. 	 Primary 4
 
3. 	 Middle 
 1
 
4. 	 Secondary 3
 
5. 	 Higher Secondary & above 


Total:-
 83
 

At Shah Dehri site the average literacy rate is very
 
low even it is lower then the Bara Drush Khela site.
 

5
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The average educational standard is not encouraging

but a few highly educated persons are very helpful in

introducing the technical intervention in the area as
 
they are from the area and belong to a dominant (both

population and power vise) 
group and people of the
 
area have trust on them.
 

4.2.2 Family Pattern:
 

In Shah Dehri site both joint and nuclear family

pattern is being practice. However, joint family

pattern is still stronger as out of 83 families 48
 
families have joint family structure and 35 families
 
are practicing nuclear family system. Maximum size of
 
joint family is 27. The minimum size of joint family

is 6 the average size of aljoint family is 12.15. The
 
maximum size of nuclear is 12 and minimum size of
 
nuclear family is 4. The average nuclear family size
 
is 7.77.
 

The data shows that the nuclear family pattern is
 
being created even in the far flung and comparatively
remote areas. However, size of both type of family 

'•,,I l:t u .,! I,.,v,: l.,,h,l~un the limited
loC;a1 rc;outL (; 

4.2.3 Cab ,'" "' ,-

In Shah Dloit t,,joi ity of the respondents belong tO
sub-tribes/clan of Yousafzai trilw. ,1 ;;i Il :,ns. Tribe 
viz divi;ion of 83 respondents is as under: 

Patthan Yousafzai 66
 
Patthan Khatak 
 1
 
Gujjar 11
 
Paracha 
 4
 
Swati 
 1
 

Total 83
 

During the field survey it was observed that Lynch's

(88) suggestion about homogeneity of the water users
 
is quite relevant in the Shah Dehri site (Swat).
 

4.2.4 Land Holding and Land Use:
 

In Shah Dehri 83 respondents reported having total
 
127.56 acres land with an average of 1.54 acres per

respondent family. Table 2(A) shows the size of land
 
holding of each respondent. All the land is under

cultivation. 118.81 
acre land is irrigated cultivated
 
whereas 8.75 acrels is un-irrigation cultivated (rain­
fed) land. The largest land holding of 83 respondents

is 50 Kanal (6.25 acres) and the smallest land holding
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is 1.5 Kanal (0.19 acre). It is evident from the
 
figures that land holding in Shah Dehri is very small
 
as compared to Bara Drush 
Khela, and Qadirabad
 
research sites. Thus the 
land resources in Shah Dehri
 
have severe population pressure.
 

Distribution of Cultivable Land
 

1 to 10 K 43
 
11 to 20 K 29
 
21 to 30 K 8
 
31 to 40 K 1
 
41 to 50 K 
 2
 

4.2.5 Crop Production:
 

At Shah Dehri site almost all possible cultivable land
 
is under cultivation of both Rabi and Kharif crops.

During the field survey Rabi crop season was 
on and
 
Wheat, Onion and Fodder were grown in the field. Area
 
under these 
crops is given in Table 6-A. During
 
informal discussions all farmers mentioned that in
 
Kharif season Maize is the only crop of the 
area which
 
they grow in all cultivable land.
 

Table 7-A shows the average cultivable land holding
 
size, yield of crop 
 per acre, total cost of
 
agricultural activities, total income 
 from
 
agricultural output profit of individual farmers and
 
the average income per acre.
 

4.2.6 Irrigation:
 

Shah Dehri Khor (Stream) is the main source 
of
 
irrigation. A diversion bund (check dam) exists on the
 
stream to divert water for irrigation at a height of
 
4000 feet above sea level. The structure is temporary
 
and is constructed again and again by the farmers on
 
self help basis. A conveyance channel has been erected
 
by the farmers 
to carry the water to the fields. The
 
channel crosses twelve stream irrigation. The channel
 
flows throughout the year but its discharge changes

with time. Many distributaries off take from the
 
channel to irrigate the farms. All 
the beneficiaries
 
of the water course provide labor and finances for the
 
repair and maintenance work. Irrigation is done for
 
both Kharif and Rabi season; 83 out of 84 farmers
 
receive water from the channel. The water allocation
 
is related to the amount of water 
in the Shah Dehri
 
stream which varies between wet and dry seasons of the
 
year. The supply of water also varies in the channel
 
during the cropping seasons and crucial water 
demand
 
period i.e. in the months of June and July when it 
is
 
needed more for Onion and Wheat crop.
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4.2.7 Method of Irrigation
 

In Shah Dehri site, all the respondents use the furrow

method for irrigation irrespective of the crops. Only

few farmers, because of the vicinity to the upper

reach of the channel, use the basin 
irrigation for
 
wheat, maize and fodder crop.
 

4.2.8 
 Decision Making and Cooperation Mechanism:
 

In Shah Dheri site 
 at Swat, 83 farmers were
 
interviewed 
and all of them were member of the

traditional Jirga organization. As reported by them,

the responsibility of water resources development and
 
management has been vested entirely to the farmers and
 
land owner of the area. 
This task was and is being

done by the 
 farmers on communal basis. This

cooperation among the farmers has history which dates

back to the arrival of Yousaf Zai tribe in the area.
 
As in other parts of Swat, an 
informal association of

the irrigators exist in the 
area where the share and

timing of each shareholder is decided for taking out
 
water from the common diversion channel. 
The leader of
 
this informal organization is from the dominant family

of Yousaf Zai. 
For cleaning and maintenance activities
 
on the channel which is done twice a year, the leader
 
assigns 
the duties in a shareholders meeting or

unilaterally. 
He also assigns the dates for the
 
reconstruction of the channel 
after flash floods and
 
who should do it. The conflicts among the water 
users
 
usually occur due 
 to water allocation, time
 
scheduling, water theft and for lack of 
interest in
 
maintenance. Sixteen 
water related conflicts were

reported in the area in year 1989. The conflicts were
 
generally resolved by the Jirga System.
 

All the 83 farmers were willing 
to form the formal
 
water users association and their intended cooperation
 
can be seen in the following.
 

S.No. Cooperation Mechanism 
 No. of Farmers
 

1. Sharing the cost 0
 

2. Sharing the cost marginally 
 83
 

3. Cost sharing subject to the conditions 
 0
 

4. Only through labor 
 3
 

5. Only through material 
 0
 

6. Contribute depending upon political 
 0
 
decision.
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All the farmers wanted to play some role in organizing the
 
water users association. The role as envisaged by them is
 
given as under:
 

S.No. 	 Role 
 No. of Farmers
 

1. Being committee member 	 17
 

2. Being ordinary member 	 56
 

3. Helping the agency personnels 	 10
 

Belonging to the traditional tribal system, it was easy to
 
convince farmers to organize. The farmers at Shah Dheri
 
realize the benefits from cooperation as the water
 
development and maintenance is 
 done by them and the
 
decision are made locally.
 

5) 	 Bara Drush Khela Pond Site (SITE II):
 

One of the major water resource in the intermountainous
 
areas of Swat is spring water. A site in Swat was to be selected
 
with the following criteria:
 

1. 	 Willingness of the water users to apply the
 
high efficiency irrigation techniques.
 

2. 	 Sharing the capital cost.
 

3. 	 Willingness of the water users to maintain the
 
system at their own.
 

4. 	 Willingness of water users to 
let PCRWR monitor
 
the socio-economo-technical parameters of the
 
area 	and the techniques.
 

A site near the Bara Drush-Khela was selected for this
 
purpose. A spring exist 
at almost 276 ft above the irrigation

site and is owned privately by the water user. This gives 
us
 
freedom to design and operate the system.
 

5.1 Material Presentation and Analysis:
 

The total irrigated area of the site is around 1.2
 
acres. The total land is owned by a predominant
 
political family. There are four male members of the
 
family. They live in a joint family system. The father
 
and his three sons. All four of them are educated.
 
They 	belong to the Yusaf 
Zai tribe of the Pathan.
 
Mostly the decision are made by the head of the family

which is father in this case. All the land in the
 
valley is cultivated by the farmers and by their
 
tenants. There is no reliable irrigation source in the
 
area. The water 
is availablo from the diversion
 
channel of Bara Drush Khela and from the rainfall. The
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spring source has not been developed though the water
 
user has constructed a water tank at almost 271.50 ft
 
high. Wheat and Orchard are the crops of the area.
 
Wheat is also sown as interculture crop.
 

5.2 Project Intervention:
 

PCRWR planned to install the high efficiency
 
irrigation system in the form of low head sprinkler
 
system in the area keeping in view that water source
 
at considerable height is availabie and is privately
 
owned by the farmer. The farmer is willing to install
 
the system on the site. He is also willing to help
 
PCRWR to study the socio-economic and technical
 
parameter of the area.
 

5.3 Status and Experience of PCRWR:
 

The area has been surveyed with respect to crop,
 
levels of water source and possible water conveyance
 
route. The low-head sprinkler system has been designed
 
and some of the materials have been purchased. The
 
installation process is in progress.
 

It can be easily concluded that progressive farmers
 
can be the catalytic agent for technology
 
intervention. For better water management. These
 
farmers are receptive to new ideas and are willing to
 
apply the new technology to the extent that they want
 
to share the cost substantially.
 

6. 	 Experience at Shah Dehri Site:
 

6.1 Project Intervention
 

As mentioned in the pre-project report that most of
 
the farmers could not manage the water optimally
 
because of water losses in the channel due to seepage,
 
leakage and siltation. Therefore, the technical
 
interventions done in the area were:
 

1) 	 Lining of diversion channel for approximately
 
380 meters.
 

2) 	 Building of an appropriate Gabion diversion
 
structure.
 

This package of technology was introduced with the
 
help of water users associations of the area. As
 
mentioned earlier, the WUA was formed to construct a~'d
 
manage the diversion structure and the diversion
 
channel. The WUA provided the labour for carrying out
 
the work of construction of Gabion diversion structure
 
& lining of the diversion channel. The WUA was made
 
responsible to distribute the water among the farmers.
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During and after the 
technical interventions, the
 

response of the farmers 
were studied.
 

6.2 Project Knowledge and Willingness to Participate:
 

All 83 respondents 
were well aware of the project. To
 
them it was a good intervention which had increased
 
the water quantity for irrigation. As they saw and
 
perceived good amount of 
benefits they had therefore
 
participated in the project implementation.
 

6.3 Option for Participation:
 

Responses of the 83 respondents for option given to
 
farmers to participate in the project area are as
 
under:
 

1) Sharing the cost substantially
 

2. Sharing the cost marginally
 

3) 
 Cost sharing subject to condition
 

4) Only tl---qh labor
 

5) Only through material
 

6) Contribution depending upon political 
decision.
 

Thirty respondent agreed for options 2 and 4, 
sharing

the cost marginally and through labor respectively.
 
Forty-five respondents agreed for option 4 only. One
 
respondent agreed for option 
one only and one
 
respondent agreed for option 1 to 5. This farmer has
 
his land on the watercourse but his land 
in the past
 
was classified as barani 
land, hence was not allowed
 
water from the waterCourse. Therefore, he agreed 
to
 
accept any option if he 
is allowed to use the water
 
from watercourse. Further to his land are the lands of
 
village Khan who in the past, at 
his own expense had
 
derived the watercourse which passes through the lands
 
of this farmer. As Khan had shouldered the expenditure

for the watercourse excavation, therefore, he did not
 
allow him the water. The six respondents' response was
 
nil. Most of the farmers were active in the technical
 
intervention 
as they indicated in the pre-project
 
survey. During the technical intervention, various
 
meetings of the WUA were held 
and the mode of
 
participation was dicussed 
in detail. The President
 
and the General Secretary of the WUA were made
 
responsible for assigning 
of the duties to various
 
farmers. Some farmers provided funds to hire labour on
 
their behalf. Generally the farmers 
of the area
 
behaved enthusiastically 
as a group for making the
 
work a success.
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6.4 Post 	Project Data and Analysis:
 

In the post project stage, the indicators for change
 
of organized group behaviour were grouped into the
 
following:
 

1) Increase in water availability and operation of
 
water distribution system
 

2) Maintenance of diversion bund and diversion
 
channel.
 

3) 	 Crop production, crop rotation and cropping
 
intensity.
 

4) 	 Organized behaviour pattern and decision making
 
pattern.
 

5) 	 Socio-economic changes in the society.
 

The data on all these five groups could not be
 
collected in just two months after 
the technology
 
intervention. Encouraging 
Water Users Assocation-

Action Research Project will continue and the Research
 
Team of the Council will monitor the project in 
next
 
two year. However, some preliminary data was collected
 
and is presented below:
 

6.4.1 Operation of Water Distribution:
 

A well accepted water distribution system existed
 
prior to the technical intervention. After the
 
intervention, as reported by the water usrs, the
 
delivered amount of water on the previously allocated
 
time has increased upto fifty percent. It is also
 
reported that farms which were irrigated previously in
 
one day are now being irrigated in half time. Farmers
 
are now planning to reschedule the water allocation
 
system. Farmers perception about the increase in water
 
quantity is shown as:
 

Sr. 	 Increase in Percent No. of Respondent
 

No.
 

1. 	 No Increase 2
 

2. 	 1 to 25% Nil
 

3. 	 26 to 50% 70
 

4. 	 51 to 75% 7
 

5. 	 76 to 100% 4
 

Total:-	 83
 

Average Increase is 51.02%
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Six farmers still see shortage of irrigation water for
 
their crops. Five farmers have uncultivated land and
 
they think that the increase in water delivery will
 
help them in bringing that land under cultivation.
 

Generally, it can be deduced that the total amount of
 
water has increased in the project area and most of
 
the farmers agree with it. Though The exact amount of
 
increase is still not quantified, the increase can be
 
estimated from the response of the farmers and from
 
the decrease in time for irrigation. The increase in
 
the total available amount of water has reduced the
 
conflicts in the area.
 

Farmers/respondents were asked about the expected
 
benefits from the increase of water 
and about the
 
technology intervention. They were asked about the
 
seven parameters;
 

1. Increase in Delivery
 
2. Seepage losses minimize
 
3. Pakka muga/naka
 
4. Easy irrigation
 
5. Easy cleaning
 
6. Easy maintenance
 
7. Utilization of un-cultivated land
 

Sr.No. Benefit Respondent
 

1. 1-6 78
 

2. 1-7 4
 

3. Nil 1
 

Total: 83
 

Seventy-eight out of 83 respondents saw that the
 
technology intervention has benefited them on aspects
 
mentioned from 1 to 6 whereas four farmers saw the
 
benefits as mentioned above from 1 to 7 have been
 
achieved. One farmer saw no benefits from the
 
technical intervention as he did not receive any water
 
from the channel. However, during a discussion, he was
 
of the view that the whole community has been
 
achieving the desired benefits.
 

6.4.2 Maintenance of Channel and Diversion Bund:
 

The diversion structure and the diversion channel in
 
the area has been maintained traditionally on a
 
communal basis. The Jirga has been assigning duties to
 
individual farmers for their share in maintaining the
 
hydraulic structures. The formation of the water user
 
association has streamlined the process, and has now
 

13
 



made it more formal. Since the farmers have gone
 
through the experience of collectively constructing
 
the structure and the process went smoothly as
 
conceived, they now are cooperating with each other
 
with more zeal and vigour.
 

6.4.3 	 Cropping Pattern and Crop Production:
 

The individual farmers are of the opinion that due to
 
increase in water delivery there are chances of
 
increased crop production.
 

When asked after the technical intervention when water
 
delivery upto their land has increased, whether they
 
were going to change the cropping pattern, the
 
response of 16 farmers were positive whereas 66 water
 
users have not considered about this option. According
 
to them the area is best suited for the crops already
 
grown. However they see that with the increase in
 
water delivery at farm level, the yield per kanal
 
would be more and better. One farmer who is not
 
benefitted from watercourse gave no response to the
 
question. Over all there has been no significant
 
change in the cropping pattern. The shift in cropping
 
pattern from wheat to onion can be attributed to the
 
market prices and the increase in water. The real
 
response from the increase of water has yet to be
 
seen.
 

6.4.4 	 Organizational Behavior Pattern and Decision Making
 
Pattern:
 

The society, was in practice, within community
 
organization pattern (informal) for water management.
 
However, during the intervention it has formaly
 
organized itself into a water user association without
 
any opposition. All the 83 respondent at Shah Dehri
 
agreed that the village Jirga is the only institution
 
which has the decision making power on different
 
communal socio-economic matters. Few decades ago, Swat
 
was a Kingdom which had its control over the area
 
through Khans of different villages. These Khans were
 
in possession of most of the village lands and they
 
were considered as the Chief of the village. Since few
 
decades ago, the kingdom of the Swat was abolished.
 
But these Khans remained the Chief/Leader of the
 
society as they were holding major portion of village
 
resources. They have say in irrigation water
 
allocation timing. They still hold a respectable
 
leadership rule and have say in community socio­
political affairs. In Shah Dehri a few educated people
 
who are also relatives to these Khans are able to
 
understand the project intervention. They convinced
 
the Khan that the technical intervention is in his
 
best interest and made him agree to support the
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programme. It is revealed that the 	 kin
education, 

relation and 
sense to share the benefit of technical
 
intervention instigated the leadership at Shah Dehri
 
to favour 	and support the project.
 

Farmers/respondents 
were asked that after technical
 
intervention which of the following expected benefits
 
from water course and Gabion diversion construction
 
and from WUA formation have been achieved with the
 
help 	of the formation of water users association:
 

1. 	 Better maintenance management of irrigation
 
system
 

2. 	 Increase in mutual cooperation
 

3. 	 Better efficiency of irrigation in time and
 
space
 

4. 	 Decrease in time consumption
 

5. 	 Better dealing with Government officials,
 

Eighty-two respondents see benefit listed 1 to 5 are
 
being achieved through the formulation of WUA. One
 
respondent replied nothing but he was of the opinion

that all 
listed benefit could be achieved.
 

6.4.5 	 Socio-Economic Changes with Respect to Technology
 
Intervention:
 

As the technological interventions have taken place

only in recent past, a visible socio-economic change

has not been observed yet. However, after a crop
 
season these changes (if any) will be monitored.
 

Discussion:
 

At Shah Dehri Site in Swat the technical intervention, such
 
as water course construction gabion bund construction at hilly

stream and the formation of water users association, under
 
action research of Encouraging Water Users Programme (EWU) is an
 
excellent example 
of applied nature of anthropological work
 
wherein both physical development and community organization

tasks are inter connected with each other and taking place side
 
by side.
 

In Shah Dehri the formulation of WUA was a pre-requisite

for the physical intervention though the community has the
 
informal traditional tribal system of organization. In the
 
formal organization, office bearers 
are not from the elite
 
(Khan) class who had been and are still holding the top position

in the community. But it does not mean that the Khan of the
 
village has been neglected in this important task. In fact the
 
office bearers of 
the WUA have full support and backing from
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7.1 

both general class and 
Khan family. However, these office
 
bearers 
are from the major ethnic group of Yousafzai tribe. It

has been observed that there was no constraint in the formation
 

constructioln of water channel and gabion dam structures at 


of WUA here bbfduse of the help of all the classes of the 
society in the area. 

In the recent past the association was busy in the 
Shah
 

Dheri Khawer to secure more water delivery in the channel,

resulting in more irrigation water at the farm level. For the
physical development work, the WUA established a mechanism
 
collectively to provide 
labor or labor charges according to

their share in the water. With the increase in water delivery in

the watercourse, the WUA 
is planning to re-schedule the water
 
delivery at the farm level.
 

As the informal organization of water users is functioning

successfully since long and this 
Formal water user association

have gone through the experience of the physical intervention,

there are bright chances that WUA 
at the Shah Dheri will be a
viable association for the maintenance of the hydraulic

structures for the general goal 
of better water management.
 

7. Experience at Qadirabad Site:
 

The site selected for this study as reported in pre-project

report was Block-6 of the Qadirabad Tile Drainage Project. In

Qadirabad site, as the in
is case the whole of Punjab, the

decision power is in general with the feudal lords. They are big

land owners and have avoided or manipulated the land reform by

distributing 
land among their family members. In rural Punjab,

they are still the masters of the people. They do not make

decisions cooperation farmers dictate
with the of but their
 
decisions. Their decisions 
are mostly vetted by government

functionaries because their
of political influences. Our
 
experience in the area is presented as follows:
 

Formulation of Water Users Association:
 

The most important objective of forming water users
 
associations 
in the area was to promote community

participation for better water 
management though

installation of the drainage and lining of 
water
 
courses. Efforts for organizing the farmer began in
 
late 1991. Various formal & informal meetings were
 
held with the farmers. Farmer were told of the
 
benefits of the technology package and were 
informed
 
about the mode of operation. The farmers were told
 
that this technical intervention has been worked out
 
on the concept that the end users will share a part of
 
the cost based on the DRIP model which is being

practiced in 
 Sindh for the installation of tile
 
drainage project. Information was sought regarding

existing organized behaviour at the Qadirabad research
 
site. This information helped us by providing data to
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7.2 

look into the mechanism of the formation of water
 
users association. In the initial meetings, except for
 
a few very poor farmers, almost all farmers agreed to
 
share t:he cost of 
the project by contributing funds
 
via wa.-,- users association. However when the matter
 
reached the local political leaders, the whole
 
scenario changed. They strictly opposed the 
idea of
 
cost sharing by the farmers through 
water users
 
association. The 
local leaders had some contacts at
 
the minister level. 
Due to their contacts and vith the
 
assistance of higher ups, they demanded that the total
 
work of development & operation 
 be done from
 
government funds. They stopped the farmers community
 
to participate in 
the project through cost sharing.

Due 
to this role of local political leaders the long

motivational efforts made by the EWU and DRIP teams,

which seemed to be successful in the initial stages,
 
became unsucccesful.
 

Collaborative Programme of Technology Intervention:
 

The PCRWR initiated lined watercourses construction
 
project under the EWU Action research programme. The
 
project was interlinked with the DRIP's tile drainage

project. Beside the minor canal 
and tubewell water,

the effluent of the drainage was to be re-used in the

farms by the farmers themselves through the lined
 
watercourses. The farmers were to pay 30 to 50 percent

of material cost and to provide labor for watercourse
 
lining. Upon completion of the project WUA were to
 
operate & maintain the whole system themselves. But
 
due to the same socio-political reasons, the tile
 
drainage project could not be undertaken. Therefore
 
the inter-linked project 
of lining watercourse was

also delayed. But activity of
the lining of water
 
course was 
done, keeping in view the tile drainage

project. The watercourses at three sites in Qadirabad

research site were constructed and lined as the

farmers of 
those areas took keen interest and were
 
ready to share the cost.
 

As described earlier, the main objective of the study

was to form 
a water user association 
which should

function during the planning, operation & maintenance
 
of the water use, water reuse 
and water disposal

components of the project. The idea behind 
this
 
approach was that farmers 
will have more decision
 
making powers to manage the system. This decision
 
making power will provide catalyst for the cooperation
 
among farmer for better water management. This study

was supposed to 
look in detail into the process.
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7.3 

SR. 

NO. 


1. 


2. 


3. 


4. 


Change in Package of Technology & Technology
 
Intervention:
 

Since the farmers of the area were unhappy about the
 
delay in the project and about the decision being

forced by PCRWR 
to share the cost, PCRWR could not
 
introduce the package of technology as planned.

Therefore, to get the confidence of the farmers 
back,
 
a site outside the project was selected because the
 
farmers of that area were willing to form the
 
organization and share the cost. The site selected was
 
Sultanpura. The farmers were organized and each of
 
them was ready to provide labor to implement the
 
collective effort of 
lining the water course. It has
 
been observed by the PCRWR staff that the farmers from
 
the tail reaches were more instrumental in organizing
 
the farmers and were active in implementing the
 
project.
 

The willingness of the farmers at Sultanpura and 
the
 
seriousness of PCRWR at the collective activity could
 
spread the news 
in the area and the farmers started to
 
realize the benefits of technical interventions in
 
collective work. Farmers of the area 
approached the
 
PCRWR staff to implement the project in the original

site. Two sites were selected in the area; one, where
 
water sources were from tubewell and drainage
 
effluents; 
 two, where water sources were from
 
irrigation minor, tubewell 
and drainage effluents.
 
Since the drainage project was not completed, the
 
benefits from the reuse 
 of water could not be
 
measured. The detail of 
the physical activity on all
 
the three sites is provided in Chart-1.
 

Chart-1
 
DATA REGARDING WATER COURSES
 

SULTANPUR BLOCK - 6 BLOCK 
- 2
 
BASHMOOR WATERCOURSE WATERCOURSE
 
NIKKI
 
CHATTA
 

Minor Name Ram Nagar Kot Hara Nil
 
if exisits
 

Operating In Kharif Occosionally Nil
 
Period of Only in Kharif
 
Minor
 

Water 2200 ft. 2296 ft. 3000 ft.
 
Course
 
Length
 

Water 12 24 4
 
Course
 
Share
 
Holder
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5. Source of Irrigation Irrigation Tubewell
 
Water 	 Tubewell Tubewell Drainage
 

Drainage Effluent
 
Effluent
 

6. Command 187 Acres 
 70 Acres
 
Area
 

7. Water 1150 ft. 1500 ft. 1300 ft.
 
Course
 
Lining
 

8. Farmers 12 4 	 4
 

_ Benefits I _I 

Command 187 80.45 70
 
Area
 
Benefitted
 

U -c ­ - - _ _ 

In all the three cases, farmers shared 30% of the
 
capital cost and provided the labor and mason for the
 
watercourse construction/lining.
 

However, the watercourses were designed for the total
 
anticipated discharges. In the later site, there 
were
 
24 farmers in the command area. They all were
 
instrumental in organizing themselves but it is a pity
 
that water was made available to only four farmers
 
because of non-availability of drainage effluents.
 

Since this is an on-going project, PCRWR will continue
 
collecting data for looking at various variables in
 
determining the over all socio-economics structure of
 
the society.
 

Discussion:
 

At Qadirabad Site, the concept of having water
a users
 
association which is responsible for decision making regarding
 
the planning and management of water from various sources such
 
as planning, tubewells and reuse of water from the drainage
 
project was good and has not been tried anywhere. Farmers were
 
supposed to operate the system totally on their own. 
Farmers in
 
general saw the benefits of the cooperation and the introduction
 
of the technology. There were indications that they were unhappy

about the 
too much involvements of Government functionaries in
 
making decision for them. They believed in the democratization
 
of the decision making process about the water distribution but
 
at the same time they were influenced by the political power of
 
the some and by the biradri system.
 

Overall, PCRWR is looking forward to study the post project
 
socio-economic-technical mechanism the
of change with the
 
introduction of the technology package. Since this project is of
 
the first kind where the farmers will be using and reusing the
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water and are responsible for the operation of drainage and
irrigation structures, the information produced by this project

will provide guidelines for necessary change the
in policy of
 
water management.
 

8. Discussion and Conclusion:
 

We are 
lucky to have to go through with both kind of

situations as mentioned earlier i.e. organization emerging from

within the farmers and formed with 
the help of government

functionaries. In Qadirabad, the EWU and DRIP teams, 
in formal
 
and informal meetings with local farmers, educated 
them about

the benefits of formation 
of water users associations 

installation & operation 

and
 
of tile drainage technology and lined
 

watercourses. They were 
invited to see the movies of pre-project

land situation 
in Sindh, tile drainage installation work and
 
past projects conditions of the irrigated 
areas where tile

drainage work was completed. Initially a good number of farmers
 
agreed to participate in 
the project implementation through
sharing the cost and labour. However at a later stage due to the

interference of their 
 leaders, they decided not to 
 in

participate in the sharing 
of the cost & labor, although they

were interested to implement the project and 
it was the
 
collective decision of the farmers.
 

In Shah Dheri, an informal water user association existed

for development, maintenance of operation of water channels for
 
at least two centuries. 
Though Khan is still strong, but the

whole community due 
to its tribal structure, has organized

itself informally 
in the old fashion. They have organized

themselves to construct and maintain the irrigation structure to

utilize the water resources from the Shah Dehri Khowr. There are

83 beneficiaries of the irrigation system who 
are practicing a
 
water distribution system. 
They participate with labor and
 
manpower for the maintenance of water channel and diversion bund
 
at Shah Dheri 
Khowr. Now they have formed a formal WUA to run
 
the whole system more scientifically. 
They have elected the

President and the General Secretary of the WUA. Majority of the
 
qater users are active in the functioning of the water users

association and those who 
were not members previously are
 
showing their willingness to become members of 
it.
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- ----------- - ---

I 

r'able I/A TOTAL LAND HOLDING WITH CULTIVABLE AND UN-CULTIVABLX LAND IN QADIRABAD SITE -2
 

-4--------4------------------4--------4-------------------------------------------- ----------------------- 4---#-------­
:L A N D If0 L D IN G UN-CULTIVATED: 

I f ----------- 4-------------- 4 --------- --------- -------- -------- 4Faruer:Aa Owner As Tenant:By Tfnant: Total :Cultivated: Un- : Un- : Total : Water :Salinity: Water
 
No. : : Irrigated :Irrigated:Cultivated: 
 :Logging :Shortage:
 

: Acres .I
 
---------------- 4-------------4--------- -----------
 4--------------4--- -------- 4-------------------- -------- 41 60: 60 60: - 23 83 :- 23 
2 30 - : - 30 30: - : : 38 a 
3 15 50: - 65 50: 15: 10: 75 ­ 10 
4 20 - : - 20 20 - : 1 21:- 15: s - : - s ­5 5: : 3: a:8 - : 31 
6 30: - 30 30: : 30 ­

7 : - : ­ 8: : 2 10- 2 
8 3: 
 - : 5: - : -30 - ­9 9 9 9 ­ 2 11 - 2
 

10 5 5 : - 5 5 ­
11 30 :30 25 - :5 30 -5
 
12 20 30: - 50 50: - : 30 80 - 30 
13 30 : ­ 30 24: - : 6 30 : -6 

14 35 - : - 35 25: 10: 35 - -­

15 18 - : - 18 18: - : 18 : -­

-4-----4---------4-------------4---- ------------------ ---- 4------------4--------------.---------- --- 4-------------- --------
Total:: 285 115: 
 0 400 359 : 25: 95 479 : 0: 0 95 

---------------- ---- 4------ 4--------------------------- 4---- ------------------------------­ 4-------------- --------­
kvg: 21.92 28.75 : : 26.67 25.64 : 12.50 : 8.64 31.93 : : 8.64 

-
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Table 2-A: 
 Total Land Holding with Cultivable and Uncultivable Land in Shah Dehri Area 

4 # -- - ------------------------------------------------------­ 4----------- + -------------------------­
a 
 Land Holding 
 :Uncultivmble Land Due to
 

*----------------------------------------------- 4-------------- 4--------- 4---------f---------4 
:As Owner:Aa Tenant:By Tenant:Total 'Cultivated:Un- :Un- :Tntal :Water :Salinity:Water 

'Sr. :Irrigated :Irrigated:Culti-: :Logging: :Shortage: 
:No. : :Kanal : :vated : 

*------f---------------------------- -------- 4------------ 4----------4 ---------­ 4---------4------ -------- -------- 4 

2: -: 3 - 3 : - -: -: -

2 
3 

-: 
- I5 

: 
-

6-: -
5 

5 
5:s-

-: -: 
:­

4 -5 - 5 s 5- :­

5: : - :: -: -: -
6 8 - 12 20 8: 12 20 - -: -

7 za - 28 28: - - 8 -: -: -

8 18: 18 18: - - 18 - - -

9 : is 18 18: - - 18 -: : -: 
10 18 : - 18 18: - i s- -: -: -: 
11 6 - - 6 - : -6 6 -: -: -

12 
13 4 I--4 

e: - 9 
4 : 

-I - 9 
4 

-: 

-
-: -

14 5 I- 5 s : - 51 -
i5 -s 12 - 12 12: - 12 - : - : -
16 6: - - 6 6 - : 6 - : - : 
17 51 - - 5 s: - - s -: : -
18: a: : - - : -: -: -
19 1.5: 1.5 1.5: - - 1.5 -: -: . 
20 s 5: - - 5 -: -: -

21 20: 20 20: - - 20 " : " : -

22 36: - - 36 36 : - 36 : - : -
23 - 16 - 16 16 : - 16 - : - : -
24 4: - - 4 4 : - 4 - : - : -

25 s,: - - so so : - so - : - -
2S: 2: - - 2 2 : - 2 - : - : -

27: 2: - - 2 2 - : 2 ": ": -: 
213 6: - - 6 6: : 6 -: -: I 
21) 14: - - 14 14: - 14 - : - : -: 
30 14: 14 14: - 14 - : - -: 

3: - : 18 is 18: - - 18 - - -

32 4 - 4 4: - - 4 -: -: -

33 : : - a: - - -: - -
34 
35 

4: 
4 I--4 

- - 4 4 
4 : 

: -

-1 
4 - -: 

- I­
-

36 s: - - 5 : - : -: -: -

37 2: - - 2 2 : - 2 " : - : 
38 4: - - 4 4 : - 4 - : - : -

39 - 16 - 16 16: - 16 - : - : -

40 : 18 18:: - 18 - : - : -

41 : 14 14 14: - 14 - : - -

42 s: 5 S: - - : - : " -

43 
44 

5 
- 14 

- 5 
14 14 

-
-­

- 5 
14-

-: -: 
-

-

-

45 - : 12 - 12 4: 8:- 12 - : - : -
46 6: - - 6 - - 6 - : - : -

47 8: - - 8 8 - - 8 -: - : -
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Table 2-A (Continued)
 

4--------- - . . .. ..----------- --------- +--------
- ----------.--------------- - 4---------------... #-------- . 
48 -: a : a: - - 8 : ­
49 -: 24: 24: 24: - 24 : ­
so 24: -: - 24: 24 :51 4 : :-4-

- 24 - : ­
-.
 

52 2: -: 2: 
 2: 
 2 -: ­
53 2: -: - 2: 2: 2 -: ­
54 3: -: ­ 3: 3 : ­ 3 - : - ­5 5 4 -. 
 4 : 4 : 4 ­
56 : 14: 14 14: - - 14 : . 
57 -: 14: 14: 14: - - 14 : ­
5: -: 5 
 : 5: 5: ­ - 5 :
 
59 2: : 2: 2: - - 2 : - . 

60 -: 20: - 20: 20 : - 20 -: - _ 

61 25: -: - 25: 25 : - 25 -: - ­

62 20: -: - 20: 20: 20 - : ­
63 -: 20: - 20: 20: 20 - : ­
64 -: 6: 
 : 6 - : - ­

65-: 
 so: - 50: so : -o - : ­ -
66 -: 24: 24: 24: - : - ­- 24 
67 16: : 16: 16: - - 16 : ­
68 14 : -:14 : 14: - ­ 14 - : ­
69 : : 30 30: 30: - - 30 : ­
70 s: -5: is 20: 5: is - 20 : - ­
71: ­14 1 : 14 : - 14 -: - ­

72 -: 6: - 6: 6- 3 _: _
 
73 10: -: - 10: 10: 10 - : ­74 3 -- 3 : 3 : 
 3 ­
75 2 : -: . 2: 2: - 2 - : ­

76 12: : 17 29: 12: 17 :-
 29 - : - ­

77 : 8: 8 8: - : a : ­

78 : 32: 32: 14: 18 - 32 - : -
79 -: 17: 17: 17: - - 17 -: ­ . 
80: 14- 4: 14: - 14 : - . 
81-: 12: ­ 12: 12: - 12 - : - ­
82 -: 12: - 12: 12: 12 - : ­
83 -: 12: - 12: 12: 
 12 - : ­

*---------------4------------------------------- 4---------- --------- ------ - ------ ------------ 4-----------4 
:Total: : 446 : 501 : 74 : 1021 : 951 : 70 : 0 : 1021 : 0 : 0 : 0
 
f------------4-----------4-----
 ------- 4.---------------------- --­ 4-------- ------ ---------- 4----------4-------------- -------­
:Average: 9.90 : 13.54 : 18.50 : 12.30 : 11.45 : 14.00 : : 12.30 : .1
 

#----------------- ----------------- --- 4------ ------------------- 4---------- - ------- --------------- -------- 4----------
Table 2-A
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----------------

-------------------------------------------------------------------------- 

,able 3-A Respondent Use of Land Under Different Crops at Qadirabad Site-2 

- +--------------------------------------
I LAND USE UNDER 

+ 

DIFFERENT CROPS 
---------- +-------------------+ 

IMARI F RABBI 
I~~ ---------------- +------------------+ 

Farmer Name of Respondnet :Cultivable!Rice Other Wheat. Fodder: 
Land
No. 


------ + 

1 :Liq;iqat Jurah 60 G - 30 

2 Khal id Perva iz Jurah 30 30 ­
65 65 55 103 Amanul lah 

5.1 Ch. Ainin Chattah 20 20 15 
5 5 5J Ch. Asadullah Chattha 

30 2.7 	 25 56 Muhammad Khan 
27 :0h I id Mehmood 	 8 8 ­

5 5-­8 :Irn yatu llah
:9 rlia];dll ah 	 9 9 - 9 ­

18a(
9 TIl rI- 5 -I115'110 1lui. ;itu laIa 
15 to11 Clh. I ja: Alimad 	 25 25 


50 50 50
12 Cl. 1ls1alilitall 	 .113 :CIli. A1ILt i iI lah, 	 2.1 2.1 -2 () 

35 25 	 20I 1 C1i. A, hiaf 

15 :Na:; n 18 18 13
Muhlnul nd 

------ ----------- +---------I
+-----------------------------+--------------

Total: 	 38.1 376 0 , 291 .1' 
---.------ +- -- -- + ­

+---------------------------------------------------------------
Ave va o ::- 27.13 :25.07 ' :20.79 5.38 

+ ----­+----------+-----------------.-----+----------------
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--- -------

-- --------------- 

4-A Agricult-in! Econnaics Cata Qadirabad Site-2
 

:No.fac.JI ~ 4i 

I 7 i e I d 
I 

F.x pe n d i t u r e ;Price 
I 

I nc c e",N 
I 

c t B e n e fi" iI 

I SI ........... - -----f- --- ---------- ---------- I- .---- .- --- -----------I-------- - SI........--­

:Crop 
, 

Far-
e o 

Avg 
r o 

Avg 
F 

:Avg/ 
Acre 

7 
: 

Avg/ 
P 

:Avg/ 
Acre 

Per 
rXond 

: 
o F 

:UAvg/ 
Acre 

T:t a vgll 
Fcraer 

% 
At:re 

, I , II 

a,r ta a r r t 
a rr 

,
,r r r r : 
---- - - -- 4------ - -----4- ---------- ....-..------S - - 4----------------- 4- - ---- .. -------

ItI I I I I ,t
I I 

VlEA7 14 22 ?? 21.3 20.27 4%200 312,86 168.33 121 : 729425: 2102,,2 :?506.62 2"2 8 3 :,9. .6?20.72 3 :1 1865 
- -- -------------- - ----------- -- ----------- -------- ------ 4f--------f-----------

R C5 2 2.07 12 2.2 36.70 6 700 :42,46,67 :1623.35 :132.53 :1852620 :122572,3 : .3003:"1:9 : 222.5.:2.9 
------ ------ ------- -------- -------- --------------------- ------------------ _-----------------

E 4 : . .:2 .95 61. S :2... 3587,50: 6 ,05 :. : F21 725.12 : 2 7 132.07 
........ . . . ----------- ------ ------- -------- 4-........ ....... ........- ----- - ---- - --- ---------- -------­

. ------- ' 4- -- 4----------- -4..---------- .----------
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---------------------------------------------------------------------------------

------- ---------------------------- ------ --------- --------------------------

e 5-A Respondent Income and Expenditure in Qadi rahad Site -2 

Expe(1 LLIre 
+ -------- 4------------- +----------+-------------

I 

mei Fainily Agri Other Total 11/11 AgHi Totial Preo fit: Cap, i t.a 
:Size 

I 1 c 0 m e E 1 g :Per, + 

Profit 

1 10 156000 200000 656000 210000 165000 105000 251000 25100 
2 8 200000 - 200000 72000 60000 12,2000 68000 8790 
3 
1 
5 
6 
7 
8 

: 
6 

12 
21 
13 

5 
15 

506500 
250000 
L225000 
231600 

61800 
.17625 

150000 
.18000 

-
20000 

15000 

656500 
298000 
225000 
251600 

6,1800 
62625 

1..1000 
120000 
I 11000 
18000 
30300 
32000 

: 

207500 
52500 
75000 
88100 
26600 
15500 

351500 
172500 
219000 
136100 

56600 
17500 

n0500(502 
1".5500 1 7­

0oO ",, 
115500 1 8,85 

I2001610:15125 1008 
9 

10 : 
9 
1 

S23350 
138200 

823350 
138200 

18000 
36000 

29700 
50100 

77700 
R8; 100 

715650 
51800 

82,50 
12950 

11 
12 

11 
10 

120600 
259200 

20000 
5000 

1 10600 
261200 

72000 
96000 

6150() 
110000 

13 G500 
22.6000 

I1)O 
2.?200 

.173 
2820 

13 7 121000 51600 175600 66000 68000 131000 11C00 5913 
1,l 
15 

13 
12 

I 18000 
11683 ( 1)1 

P610(0 23 100 
6,300 

12(0000 
72000 

7-000 
72 200 : 

193000 
121200 

I1100 
11100 

3185 
3675 

Lal 156 ,'763175 596000 125 91.75 13 10000 116000 25020100 :185 1,75 '218506­
... . . +--------------. .-.... - --... ........ . . . --.-.. - -- +-----.-.-.-.-.--
9: 10 : 250878 99333 290612 8932 :77867 :167200 1 22 112 117567 + 
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Table 6-A: Respondent Use of Land under Different Crops in Shah Dehri
 

+---------------------------------------- ---- --------- +­
:Total :KHARIF :RA B I C R O PS:
 

-I--------------­

:Farmer 
 Name of Respondent :Cultivable:Maize :wheat:Onion:Fodder
No. 'Land, I I,,
 

+---------------------------------------------- -+---+­

1 :Said Usman 3 3 3 - ­

2 :Gul Nazar 6 6 2 4 ­

3 :Abdul Qasim 5 5 4 - 1 
4 :Talizar 5 5 3 - 2 
5 :Nadir Khan 5 5 4 - 2 
6 :Zaheer Khan 20 20 12 6 2
 
7 :Sher Bahadur Khan 28 28 24 1 3
 
8 Toor Khan 18 18 12 2 4
 
9 :Abdul Bashir 18 18 9 9 ­

10 Shah Nasir Khan 18 18 14 - 4 
11 Muhainmuad Nazir 6 6 4 - 2 
12 :Abdul Rafi/Gul Halim 9 9 4 - 5 
13 Abdul Wasay 4 4 - 4 ­

14 :Shah Tumroze 
 5 5 - 3 2 
15 :Sahibzada 12: 12 6 2 4
 
16 :Muhammad Ali 
 6 6 4 - 2 
17 :Lali 5 5 3 - 2 
18 :Muhammad 8 8 5 - 3
 
19 :Muqadar Jan 
 1.5 1.5 - 1 0.5 
20 :Moamber Khan 5 5 - ­

21 :Khurshid anwar 
 20 20 14 2 6
 
22 :Manjowar 36 36 20 8 
 3
 
23 :Noor Muhammad 16 16 8 - 2 
24 :Muhammad Ali 4: ­
25 :Said Faqir 50 50 25 5 4 
26 :Rahim Dad Khan 
 2 2 - - 2 
27 :Dilawar 2 2 - ­

28 :Fareed 6 6 2 2 4
 
29 Ain-ul-Haq 14 14 5 5 4
 
30 :Fazal-ur-Rahman 14 14 5 5 
 8
 
31 Jehanzaib 
 18 18 10 2 6
 
32 :Muhammad S/o Abdullah 
 4 4 - 1 3 
33 Fareedoon 8 8 6 - 2 
34 :Luky 4 4 - 4 ­
35 :Muhammad Akbar 4 4:-: 4
 
36 :Sher Al i 
 5 3 ­ 2
 
37 :Bakht-e-Rawan 
 2 2 - 1 1 
38 :Siraj Ahmad 4 4 - ­ 4
 
39 :Sher Malik 16 16 12 - 4
 
40 !Abdul Malik 18 18 4 6 8
 
41 :Omar Ali 
 14 14 6 - 8
 
42 :Juma Said 
 5 5 3 - 2
 
43 :Abdul Jalil 5 5 - 5
 
44 :Muhammad Khan/Wazir 14 14 24 - 20
 
45 :Aman-ul-Malik 12 12 4 4 4
 
46 :Muhammad Sher Ali 
 6 6 3 - 3
 
47 :Fazal Ahmad 
 8 8 5 - 3
 
48 Jamal-ud-Din 
 8 8 4I- 4 

+---------------------------------------
 ---- 1 -------­

27. 
,
 



2 

Table 6-A (Contd)
 

+------- ...-------------------------------.----------------------- +­+-
49 Faqir Muhammad 24 24 14 4 6 
50 :Fazal-e-Jamil 24 24 18 2 4 
51 Ayub Khan 4 4 3 - 1 
52 :Shad Muhammad 2 2 - ­

53 :Umar Khan 2 2 2 ­

54 :Ayub Khan S/o Doat Muhammad 3 3 - 3 
55 :Fazal Ahmad 4 4 - - 4 
56 Dost Muhammad Khan 14 14 8 - 6 
57 Amin 14 14 8 4 6 
58 :Cernnay 5 5 - ­

59 :Ishaq 2 2 1:- 1 
60 :Muhammad Bacha/Naseem 20 20 8 4 8 
61 :Sheeren Khan 25 25 12 8 5 
62 :Sultanat Khan 20 20 10 4 6 
63 :Fareedon Khan 20 20 10 4 6 
64 Muhabbat Khan 6 6 4 2 ­

65 :Sher Zada/qahadur Khan 50 50 20 15 15 
66 :Zameen/bahdar 24 24 12 4 8 
67 :Bakht-e-Karam 16 16 12 - 4 
68 :Iabib Khan 14 14 8 2 4 
69 :Usman Ali 30 30 25 5 
70 :Rahim Dil 20 20 10 5 5 
71 :Sultanat Khan/Nimroze 14 14 6 4 4 
72 :Omar Muhammad/Sultan-e-Ruom: 6 6 4 - 2 
73 :Tota Khan 10 10 7 - 3 
74 IMukkarram Khan 3 3 3 - ­

75 Raza Khan/Yousaf Jamal 2 2 - 2 ­

76 :Inayat-ul-Lah 29 29 12 10 7 
77 :Muhammad Hassan 8 8 - 2 6 
78 :Ilazrat Ali 32 32 25 5 2 
79 :Zul Khan 17 17 6 2 4 
80 Bakhtiar 14 14 8 2 4 
81 :Muhammad Ali 12 12 2 6 4 
82 Zazor 12 12 6 2 4 
83 :Khayber 12 12 8 - 4 

+---------------------------------------------------------------+-------
Total:- 1021 1021 : 546 : 177 304:
 

+---------------------------------------------------------------+-------
I IAverage:- 12.30 : 12.30 :8.67 :4.02 : 4.22 
-------.---------------------------------------------------- -­ +-------+ 

28
 

'. 



Site
Table T-A Agricilture [coouics Data Shah Dheri 


:1oot: Cropped Tield I hxpeRditure :Price: Iacoue let IeIefit 
I II 	 IArea
 

---	 f---- --------------
----- ---- 0- - --- -------- ---- ----- ---- f------- f- -f---­

:Sr.:Crop :Fir- T Avg/ T Avg/ :Avg/ T Avg/ :Avg/ Per T Avg/:Avg/:Total :Avg/ :Avg/ 
:10. lierI o F o F :Acre o F :Acre load o F :Acre :Farier :Acre 

t a t a t a t a 
a r a r a r a r 

I I,' 	 I I I 

e e 	 e 
 e
 
r :r l r rI 	 I 

- - 0--- ---------­- - - -- ----------- 0---------- - --- 0------ -- -0---­

I:Wkeat 63 546.00 1099.00 2.0152000.00 825.40 95.24 1118.00 :130990.00 ?8990.00 1253,81 144.67
8.67 17.44 	 2079.21 :239.91 

I , I 	 III I 

44 4.02 :1583.00 	 95.00 :149850.00 :305.68 :846.61 3030.34
2 fonio : 177.00 35.98 8.94 16515.00 375.34 93.31 	 133335.00 YU.1 

3:9tftal/: 72 301.00 4.22 :14780.00 205.28:18.62 15725.00 218.40 51.73 10.00:14800.00 2052.78:86,iH :132075.00 1834.38 : 34.46
 
ICovIer 	 I I 

4:Xaize 83 :1020.50 1230 3061.50 36.89 3.00 	 132665.00 198.37 130.00 :120.00 :367380.00 :446.27 :360.00 :234715.00 :2827.89 230.00
 
------------- - -------- f----- -----I-­
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Table 8-A Respondent Income and Expenditure in Shah Dheri Site 

+ --------------------------------------------------------------------------------------------
I n c o me 1 Expenditure Profit 'Per
 

------- +----------+---------+----------------------- t--------­

:Farmer:Family jAgri :Other :Total 11/11 Agri :Total :Capita
 

'No. :Size lncome :Profit
 
+--------------+------------------------------+-----------------------------------------+---------­

1 6 1800 36000 37800 30000 690 30690 7110 1185.00 
2 7 6010 36000 42010 40000 1260 41260 750 107.14 

3 10 2780 25000 27780 24000 1100 25100 2680 268.00 
4 39 3520 24000 27520 24000 1050 25050 2470 63.33 
5 5 3760 24000 27760 24000 1150 25150 2610 522.00 

6 9 15680 25000 40680 36000 4500 40500 180 20.00 
7 11 18140 30000 48140 42000 5790 47790 350 31,82 

8 7 13760 20000 33760 28000 3940 31940 1820 260.00 

9 14 18720 36000 54720 48000 3960 51960 2760 197.14 
10 7 11440 25000 36440 30000 3940 33940 2500 357.14 

11 7 3960 30000 33960 30000 1280 31280 2680 3S2.86 
12 20 6780 30000 36780 32000 1820 33820 2960 148.00 
13 12 4640 20000 24640 20000 920 20920 3720 310.00 

14 10 4500 36000 40500 36000 1050 37050 3450 345.00 
15 13 8820 36000 44820 36000 2520 38520 6300 484.62 
16 9 4120 60000 64120 50000 1280 51280 12840 1426.67 
17 8 3380 60000 63380 60000 1050 61050 2330 291.25 
18 8 5880 20000 25880 24000 1690 25690 190 23.75 
19 11 1790 54000 55790 50000 320 50320 5470 497.27 
20 12 4050 24000 28050 24000 900 24900 3150 262.50 
21 15 15100 84000 99100 60000 4500 64500 34600 :2306.67 
22 16 26960 10000 36960 28000 7630 35630 1330 83.13 
23 11 8680 24000 32680 25000 2980 27980 4700 427.27 
24 10 1440 24000 25440 24000 520 24520 920 92.00 
25 15 28400 36000 64400 48000 9700 57700 6700 446.67 
26 9 1720 48000 49720 48000 360 48360 1360 151.11 
27 9 1270 86000 87270 70000 310 70310 16960 :1884.44 
28 12 6680 20000 26680 24000 1420 25420 1260 105.00 
29 ii 13240 12000 25240 20000 3120 23120 2120 192.73 
30 8 14790 36000 50790 45000 3220 48220 2570 321.25 
31 7 13580 18000 31580 26000 3600 29600 1980 282.86 
32 10 3440 24000 27440 24000 770 24770 2670 267.00 
33 15 4080 36000 40080 36000 1140 37140 2940 196.00 
34 9 5440 15000 20440 18000 920 18920 1520 168.89 
35 8 3440 36000 39440 36000 720 36720 2720 340.00 
36 II 3000 48000 51000 36000 750 36750 14250 :1295.45 
37 9 1720 36000 37720 36000 390 36390 1330 147.78 
38 12 3040 48000 51040 48000 760 48760 2280 190.00 
39 15 10640 36000 46640 40000 3480 43480 3160 210.67 
40 14 16680 40000 56680 48000 3700 51700 4980 355.71 
41 7 10540 24000 34540 30000 2780 32780 1760 251.43 
42 12 3550 36000 39550 35000 1050 36050 3500 291.67 
43 7 4300 24000 28300 24000 900 24900 3400 485.71 

44 10 21040 24000 45040 36000 5220 41220 3820 382.00 
45 8 9760 36000 45760 42000 2660 44660 1100 137.50 
46 8 4710 36000 40710 36000 1230 37230 3480 435.00 
47 6 5630 30000 35630 30000 1690 31690 3940 656.67 
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------------------------------------------------------------------------------------------

Table 8-A Respondent Income and Expenditure in Shah Dheri Site
 

, , 
 , I n c o me Expenditure :Profit Per
 
I I +--------+----------+----------+-----------------------+---------- . 

:Farmer:Family 
'No. :Size 

Agri 
'Income 

:Other 
: 

:Total :ii/1 :Agri :Total :Capita 
Profit 

+------------+----------+----------+----------+-------------+---------------------------------------­

48 27 5920 60000 65920 60000 1560 61560 4360 161.48 
49 10 17600 30000 47600 40000 5200 45200 2400 240.00 
50 8 17140 36000 53140 45000 5240 50240 2900 362.50 
51 14 2690 36000 38690 36000 870 36870 1820 130.00 
52 6 1720 36000 37720 35000 360 35360 2360 393.33 
53 8 2720 36000 38720 35000 460 35460 3260 407.50 
54 11 2580 30000 32580 30000 540 30540 2040 185.45 
55 4 3440 18000 21440 18000 680 18680 2760 690.00 
56 15 10040 36000 46040 40000 2980 42980 3060 204.00 
57 10 14040 24000 38040 32000 3320 35320 2720 272,00 
58 10 4300 30000 34300 32000 900 32900 1400 140.00 
59 4 1470 24000 25470 24000 410 24410 1060 265.00 
60 18 17280 36000 53280 45000 4040 49040 4240 235.56 
61 15 22500 96000 118500 84000 5050 89050 29450 1963.33 
62 13 15900 80000 95900 60000 4220 64220 31680 :2436.92 
63 10 15900 12000 27900 20000 4300 24300 3600 360.00 
64 8 4160 24000 28160 24000 1380 25380 2780 347.50 
65 12 44000 18000 62000 48000 10750 58750 3250 270.83 
66 7 19640 40000 59640 48000 5120 53120 6520 931.43 
67 10 10760 36000 46760 36000 3480 39480 7280 728.00 
68 10 10640 48000 58640 42000 3020 45020 13620 :1362.00 
69 7 18300 84000 102300 84000 6650 90650 11650 :1664.29 
70 11 16100 84000 100100 84000 4475 88475 11625 :1056.82 
71 12 12240 18000 30240 24000 2940 26940 3300 275.00 
72 6 3960 18000 21960 18000 1200 19200 2760 460.00 
73 14 6500 14000 20500 18000 2150 20150 350 25.00 
74 8 1830 35000 36830 32000 690 32690 4140 517.50 
75 11 2720 72000 74720 60000 420 60420 14300 1300.00 
76 10 23340 60000 83340 60000 6220 66220 17120 :1712.00 
77 7 6880 36000 42880 36000 1600 37600 5280 754.29 
78 12 21970 30000 51970 36000 7160 43160 8810 734.17 
79 8 11320 30000 41320 36000 3210 39210 2110 263.75 
80 11 10040 40000 50040 42000 2860 44860 5180 470.91 
81 12 12840 36000 48840 36000 2600 38600 10240 853.33 
82 10 8820 36000 44820 36000 2560 38560 6260 626.00 
83 7 8320 24000 32320 24000 2560 26560 5760 822.86 

+------------+----------+----------+----------+-------------------------------------------+---------­
885 : 796020 :2981000 :3777020 : 3121000 : 216905 :3337905 : 439115 42910.8 

+------------+----------+----------+----------+-------------------------------------------+---------­

-­ 11 : 9591 - 35916 : 45506 : 37602 : 2613 : 40216 1 5291 1 517 
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-- ---------------------------------------------------------------------------

Table 9-A 	 Respondent Use of Irrigation Source and Irrigation
 
Methods in Qadirabad Site - 2
 

+----+---------------------------------------------------+-----------------------------

IRRIGATION SOURCE 	 IRRIGATION METHOD
 
--------------------------	 +----------------------+------ -----------------------

M I N 0 R T U B E W E L L:
 
+--------I---------+---------+----------+-----------+--------------------------­

:Farmer;Cultivable:Kharif Rabbi Kharif Rabbi Basin Furrow Wild ,'
 
No. Land :Flodding:
 

---------------- +---------+---------+----------+---------------------------+---------­

1 60 60 60 60 60 60 
2 30 30 :- 30 30 - 30 
3 65 50 50 50 50 - 65 
4 20 20 20 20 20 20 
5 5 5 5 :.... 5 
6 30 30 30 15 15 - - 30 
7 8 8 8 8 8 8 
8 5 5 5 :.... 5 
9 9 9 9 -­ 9 

10 5 of... 

II 25 25 25 25 25 - 25 
12 50 50 50 50 50 - - 50 
13 24 24 24 24 24 : - 24 
14 25 25 25 25 25 - 25 
15 18 18 18 :.... 18 

+---+------------+---------+---------+----------+---------------------------+---------­

'Total:, 379 : 359 : 329 : 307 307 : 0 : 0 : 374 
+---+-----------+---------+---------+----------*----------------------------+---------­

'Avg: 25.27 : 25.64 : 25.31 : 30.70 : 30.70 ,' : : 26.71 
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------------------------------------------------

-------------------------------------------------------------------

-------------------------------------------------------------------

Table 10-A: 	 Respondent Use of Irrigation Source and
 
Irrigation Methods in Shah Dehri
 

-.------------ +------------------------------------------------­
:Total :Irrigation Pattern : Irrigation Methods 
1 


:Farmer Cultivable:Diversion :Barani :Basin :Furrow :Wild
 
'No. Land Channel Flooding
 

1 3 3 - -3 

2 6 6 - 6 -
3 5 5 - - 5 
4 5 5:- - 5 -
5 5 5 5 -

6 20 8 12 20 -
7 28 28 - - 28 -

8 18 18 - - 18 -

9 
10 

18 
18 

18 
18 

-
- -

18 
18 

-
-

11 6 6 -­ 6­

12 9 9:- - 9 -

13 4 4:- - 4: 
14 5 5 - - 5 -

15 12 12 - - 12 -
16 6 6 - - 6 -

17 5 5:- - 5 -
18 8 8:- - 8 -

19 1.5 1.5 - - 1.5 -

20: 5 - - 5 -

21 20 20 - - 20 -

22 36 36 - - 36 -

23 16 16 - - 16 -

24 4 4 - - 4 -

25 
26 

50 
2 

50 
2 

-
-

-
-

50 
2 

-
-

27 2 2 2:- -
22 -

28 6 6:- - 6 -

29 14 14 - - 14 -

30 14 14 - - 14 -

31 18 18 - - 18 -
32 4 4 - - 4: 
33 8 8:- -

34 4 4:- - 4 -

35 4 4:- - 4 -
36 5 5 - - 5 -

37 2 2 : - 2 -
38 4 4 : - 4 -

39 16 16 - - 16 -

40 18 18 - - 18 -
41 14 14 - - 14 -

42 5 5 55 -

43 5 5 - - 5 -

44 14 14 - - 14 -

45 12 4 8:- 12 -
46 6 6 - - 6: 
47 8 a - 8 -
48 8 8 : - 8 -

33
 



-------------------------------------------------------------------

Table 10-A (Contd)
 

50 24 24 - - 24 -

51 4 4:- - 4 -

52 2 2 - - 2 -

53 2 2:- - 2 -

54 : 3 - - 3 -

55 4 4 - - 4 -

56 14 14 - - 14 -

57 14 14 - - 14 -

58 5 5:- - 5 -

59 2 2:- - 2 -

60 20 20 - 20 -

61 25 25 - - 25 -

62 20 20 - - 20 -

63 20 20 - - 20 -

64 6 6 - 6 -

65 50 50 - 50 -

66
67 

24
16 

24
16 

-
-

-
-

24:
16 -

68 14 14 - - 14 -

69 30 30 - - 30 -

70 20 5 15 - 20 -

71 14 14 - - 14 -

72 6 6:- - 6 -

73 10 10 - - 10 -

74 3 3 - 3 -

75 2 2 - 2 -

76 29 12 17 - 29 -
77 8 8:- 8 -

78 32 14 18 - 32 -

79 17 17 - - 17 -

80 14 14 - - 14 -

81 12 12 - - 12 -

82 12 12 - 12 -

83 12 12 - - 12 -

---­ 4-----------+-----------------------------------------------­
:Total : 1021 951: 70 : 0 ' 1021: 0 
+-------------------------------------------------------------------­
:Average: 12.30 : 11.45 : 0.84 : 0.00 : 12.30 : 0.00 
------------------------------------------------------------------­
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---------------- ----------------------------------------------------------------------- ----------------- -----------

------------------------------- 

DEER SITE (SWAT)
POST PROJECT DATA AT SHAll 


PROJECT INTERVENTION ' BUEFITS 
' - - - - PERCEIVED 

:sr.: Name :Kowledge Parti- How Water :How Nuch: Water Still : Still By By Change in 

:0o.: :cipated Parti- :Delivery: :Shortage: Land , Land OC.L. VUA Cropping 
cipated :Increase; I : Un- : Un- Pattern 

:Irrigated ,CulLivated 

--------------------- ---- 4 ---------- 4---------4-----------4---------.----

I III I Il I I I I 

I IIII I I I I I II 

I Said Uman :Yes :Yew 4 Yes 90 :Yes No :No Ito6 I to 5 :Yen 

2 :Gl azar :Yes :Yes 4 :Yes 70:No :No No :Ito 6 : to5 :Yes
 

3 Abdnl Qanim Yes :Yes 21,4 :Yes 40 No No 90 :1to 6 :1to5 :No
 

4 Talinar :Yes :Yes 4 :Yes 50 90o No :0o :1to6 I to 5 :Yen 

5 Nadir Khan :Yes :Yen :2,4 :Yes 5:0o No 0No I to 6 I to S :Yes 
6 Zaheer Khan :Yes :Yes , 4:Yes 7O :No Ye (I) :No I to 7II to 5 Yes 
7 Sher Bahadur Kha :Yes :Yes :2,4 :Yes 50 ;Ye :N0 :No I to 6 I to 5 Yes 

8 :Toor Khan :Yen :Yes 4:Ye : 90 :No :00 :0o l to 6 IIto 5 :Yes 
9 Abdal Baohir :Yes :Yes l:Yes 50 :0o :No :No :1to6 1to5 Yes
 

:10 Shah Ranir Khan Yes ;Yes :2,4 :Yes 50 :11o :00 :No :1to 6 IIto 5 :Yes
 

:11Koannad Nazir :Yen :Yea :Yes :0 :
:2,1 60 :o :No Ito 6 :I to5 :o
 
:12:Abdul Rafi/Cnl Ralim :Yew :Yes :2,4 :Yes 50 :1n :No :No I1to6 :1to 5 :No
 

:13:Abdnl Wasay :Yes :Yes :2,1 Yen 50 ;No :0 :0 I to6 I1 to5 :0
 

:1 :Shah Tnroze :Yew :Nothing 30 :0o :No to 6 fl 5 :0
 :Yes :Yen :go :I to 
IS:Sahibtada :Ye :Yes : 4 :Yes 55:00 :N :0 :Ito6 I to5 :0o 

:16:Xnhawnad Ali Yew :Yen : 4:Yes 50 :No ;80 :No :1to 6 I to 5 ;No 

:17)Lali :es :Yew 4iYes 50:00 :No00 :0 : ti6 : to5 :No 
:18:Xnhannad :Yes :Yes :Nil owner:Yes 50 :0o :00 :0n Ito 6 I to 5 :90 

: paid

l I , l ,l l, 

:19Konqadar Jan ,Yes :Yes 4 :Yes 40 :N :No :No I to6 Ito 5 :0o 

:20 Noamber Khan :Yes :Ye 4:Yew 50 :No :00 :0 : to6 : to5 :o 

:21Khnrshid anar :Yes :Yes : 4:Ye0 : 450n o :a0 :I to6 : to5 :0 

:22 :Xanjovar :Yes :Yes 4 Yes 50 :No :No :No :1to6 Ito 5 :0o 

:23lRoorKnhanmad :Yes :Yes :2,4 :Yes 50 :1o :00 :No :1to 6 :1to5 Ye 

:24:Kohanmad Ali :Yes :Yes :2,4 :Yes 50 :No :00 :o00 to6 :to 5 :0 

:25:Said Faqir :Yee IYew :Nil :Yew 50 :1o :0 :No 1to6 1 to 5 :0o 
:26Rahin Dad Khan :Yes :Yes :2,4 :Yes 50 No :00 No :I to 6 1to 5 :0 

:27:Dilawar :Yes :Yes 4:Yes 50 :0o :No :0 :1to 6 1to 5 :0o 

:28 :Fareed :Yes :Nil So :No :No to 6 :Yea :Yew :0 :0 to5 :No
 

:29:Ain-al-Raq :Yes :Yew ii 4 :Yew 50 :No 15n Po :1to 6 Ito 5 :No
 

:30 :Fazal-ur-Rahnan :Yes :Yew 4:Yes 50: No :00 :No : to6 :1to5 :0n
 

:31:Jehanzaib :Yes :Yes 4 Yes 50 :No :00 :No :I to6 :1to5 !No
 

:32 :Imhanad S/o Abdollah :Yes Yes :2,4 :Yes 50 :1o :N0 :I
No to 6 :Ito 5 :0 

:33PFareedoon :Yew :Yew :2,4 :Yew 50 :00 :go :00 :Ito6 i to 5 :0 

:34 :Lni ;Yes :Yes 4:Yes 50 :00 oo :I0 1 to5:1tof6 :00
 

:35)Xahnad Akbar :Yes :Yes 4:Yes 50 :No :0 :0o :1to 6 !1to5 :0o 

:36 :Sher Ai :Yes :Yew :2,4 :Yew 50 :No :00 :0 :1to 6 I to 5 :N 
:31:Bahkt--Ravan :Ye :Ye , 4 :Yee 35 :9o :No :00 :1to6 :1to5 :o 
:38 :Sirni Ahad Yes :yes 4 Yes 50 Yes :0o :No IIto 6 1to 5 :No 
:39:Sher Kalik :Yes :Yes ' 4 :Yes 40 :00 :N :0o I to6 :i to5 :0o 
:40 :Abdul Nalik :Yes :en : 4:Yes 40:0 : :o 1to 6 Ilto 5 :0o 
:41:Owar Ali :Yes :Yes :2,4 :Yes 50:o :00 :0o Ito 6 I:to5 :0
 
:42:Jua Said :Yew :Yes :2,4 :Yes 50 :go :9o :go IIto 6 I to5 :0o
 
:43:Abdnl Jalil :Yew :Yes :2,4 :Yes 33 :oo :0No 0 to 6 :1 to5 :10
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-------- 

------------------------------------------------------------------------------------------------------------------------------------------

----- 

POST PROCY DATA AT SHAM
DEER SITE (SVAT)
 

PROJECT I1ITR V IT10 BENEFIS
 
I I I PERCEIVED
 
I I ­

:St. late 1(-iovledge:Parti- How Vater :How Much: Vater : Still Still By By Change in
 
:No. Parti- :Shortage: Land Land V.C.L. VUA Cropping
cipated :Delivery: 


I I cipated :increase: : Un- Un- Pattern
 

:Irrigated :Cultivated:
 
-------------- ---- I -----------------------

I 
------------ I ----------------- ----------I I I i g 

+ 

i I I I I I


S|I I I I I I I 
 I 

44Xahamiad Rhao/Watir :Yea Yes 4:Yes 40 :Yea No go I to 6 l to 5:No
 
;is'Alan-0j-malik :Yea :Yes :Nothing Yes 50 :1o :Yes :No 
 :1to7 :I to 5 110 
:46hhsauad Sher Ali :Yes :Yes 4 :Yes 
 40:No :go :o I to6 Ito 5 :10
 
47 Fatal Ahuad Yea :Yes 4:Yes 50 :o 
 :No :toI to6 1to 5:Yes
 
48:Javal-ud-Dii Yes :Yes 4:Yea 50 :go :10 :No Ito6 1 to5 :No 
:49:Ftqir Kuhamad :Yes :Yes 4 :Ye : 60 :No :No :No I to 6 ,1 to No
 
:50:Faal-e-Jami] Yes :Ye, 4 :Yes 15 0No :No 
 :10 I to 6 Ito 5 :No
 
:51:Ayb Khan :Yes :Yes 4 :Yes 100:10 :11 :10 :1to6 :1t5 :No
 
:52:Shad Xnhaimad :Yes :Yes :2,4 :Yes 45 :go :10 :110 :Ito6 I1to 5 :No
 
:53Uiar Khan :Yes :Yes 4:Yes 45 :o :0 :1No :1to6 :1 to 5: o
 
:54Ayub Khan S/o Dost lnhammad:Yes :Yes 4 ;Ye : 1o :o
35 No 1to6 1 to5 :No
 
5S;Fatal Ahmad 
 :Yes :Yes I :Yes 50 :No :110 :No Ito6 Ito 5 :o
 
:56Dost gahnwmad [han ;Yes :Yes 4 :Yes 
 70 :No :10 :10 :1to6 I to 5 :10 
;57:Alin :Yes Yes 4 Yes 50 :go :10 :1o :I to6 Ito5 :No
 
:58:Cernnay :Yes :Yea : :Yes 50 :No :o 
 :No :1to6 Ito 5 :1o
 
:59lohaq :Yes :Yes 4:Yes 50 :o :10 :10 :1to6 ; to 5 :No
 
SOKuhaviad Bacha/Raseem :Yes :Yes :2,4 :Yes 5::10 :110 :10 
 : to 6 :1to5 :0
 
:61Sheeren Khan :Yes :Yes 
 :2,4 :Yes 50 :110 :10 :0 :1to6 :1to5 :1o
 
:62Sultanat Khan :Yea :Yes :2,4 :Yew 
 50 :No :10 :No i1to 6 :1to5 :No
 
:63Fareedon Khan 
 :Yes ;Yes :2,4 ;Yes 50 :No :No :1o :1to6 :1to5 :10
 
:64Xnhnbbnt Khan :Yes :Yea , 4:Yes 40 :No :110 :0 
 1 to6 I to5 : o 
;65:Sher lada/Bahadur Khan ;Yes Yes :2,4 Yea 50 :No:No :No to6 Ito 5 :Yes
 
:66:1aieen/Bahdar :Yes Yes :2,4 :Ye 
 o I to 650 ;o :10 No I to 5 :Yee
 
:67:Bnkht-e-Karam 
 :Yes :Yes :2,4 :Yes 50 :1o :10 :o 1 to 6 1 to s :Yes
 
:68Habib Khan :Yps :Yes :2,4 
:!e : 50 :10 :10 :1o :1to6 :1to5 :0o
 
:69Usan Ali :Yen ;Yss 4 [Yes : 0 :No :10 :1o 1 to6 ItoS :Yes
 
0 :Rahii
Oil :Yes :Yea :?J, :Yea 50 :No :Yes :0 :1to 7 1 to 5 :10
 

:71Ssltanat Khan/limroze :Yes 'veo :2,j 
 Yes 50 :11o No ;No 1 to 6 I1to 5 :10
 
:72:Oiar Ishamad/Saltan-e-Rnou:Yes :Yee , 4 :Yes 
 40 :No :go :11 :1to 6 :1to 5 :10
 
:13:tota Khan :Yes :Yes :2,( NYet 50 :0 :No :1o :1to6 11to5 :00
 
:74:nkkarram Khan :Yes :Yes :2,1 :Yes 50 :No :RD 10 :1 
 I to6 :ItoS :Yes 
:75:Raa Khan/Yossat Jamal :Yes Yes :2,4 iYes 100 :11t :go :10 1 to6 :Ito5 110 
:76:Innyat-nl-Lah :Yes :Yes Nil 
 Yes 60 :Yes :Yes :11o :He has not been proivded 
SI for irrigation:IIwater 

:77IXnhamad HaBnAn 
 :Yes :Yes ,' 4 ;Yes 30 :11o :11o :10 to6 1tos :10 
:78 Hatrat Ali :Yes :Yen :2,4 :Yes 50 'Yes :Yes :110 1to7 :l to 5 :10 
:79:Zl Khan :Yes :Yes 4 :Yes 30 :go :10 :N0 :1to6 :1to5 :No 
:80 :Bakhtiar :Yes :Yea 4 :Yes 410o : :110 I to6 :Ito 5 :10 
:81:Knhamaad Ali :Yee :Yes 4 :Yes 30 :o :No :10 :1to6 :1to5 :No
 
:82 razor :Yes :Yee : :Yes 50 :No :No :go 1Ito 6 :1 to5:No
 
:83 hKayber :Yes :Yes 4:Yes 40 :o :o :1No 1to6 :Ito5 :No
 

-------------- f-----i---------f--------
 f---------- f---------------- f-------- f---------- f-------- -----------
Total:-
 4198 

Average:-
 52.48
 
------ -------------------------------------------------............---6 . . . .--.-- -. .- --. --..--.--.- --.--.--..--- --- - --------­



-- ----------------- -------------------------

Table 11 CROPPING PATTERN
 

+----------------+-------------------+-------------------

Sr.No. Crop Before After
 
'Intervention'Intervention,
 

1 Wheat 431.50 131.50
 

2 Onion 126.63 172.13
 

3 :Maize 554.00 519.00
 

4 Tomato 24.00 34.00
 

5 Fodder 171.00 16e.0
 

6 Rice 1.00 1.00
 

F --------------------------------

Kharif 555 520
 
I ~ I 

-Rabi 
 753.125 303.635
 
-------------. 4-------------

Total: 0, 125
10 1323 .035
 

Change in Cropping Indensity = 1.63o
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Potential Role of Water Users Associations for Better Water 

Management at the Farm Level: Synthesis of Nine Studies 

Bashir A Chandio, M Azam, and M Zafar Iqbal Khanl / 

ABSTRACT
 

Considering that little monitoring of the performance of water 
users associations was conducted until 1986, nine studies to determine 
the success of water user organizations were recently conducted by 
social scientists and anthropologists of various universities In Pakistan 
under the Encouraging Water Users (EWU) sub-project. Based on the 
fact that the on-farm water management program was launched In the 
early seventies and that water users associations were not provided 
legal protection until 1981, the studies also searched for any 
Institutional constraints limiting the viability of the associations. 

Out of nine studies, three were done In Balochistan to determine 
community Impact and tribal affiliations on collective management of 
karezes and tubewells. Studies suggested that the tribal system could 
readily form into a water users association. The studies noted also that 
the tribal system was a more appropriate system for Installation of 
tubewells than rehabilitation of karezes. Poverty emerged as a larger 
constraint against the success of water management programs. 

The study on socloeconomics and Irrigation system in Swat 
Indicated that the unplanned and disorganized Irrigation system Is prone 
to many problems whereas the study on Irrigation and society In Ch!tral 
revealed that socially organized farmers could manage irrigation water 
effectively. Two studies in Slndh and one In Punjab reported that water 
users associations would not help Improve Irrigation efficiencies unless 
other considerations were brought under the domain of water users 
associations. In Barani areas of Punjab, research suggested that because 
the local Irrigation department had shown little Interest, water users 
associations were prime candidates to take responsibility of small dams. 

INTRODUCTION 

The low productivity In the agriculture sector of Pakistan has been 
attributed mainly to poor Irrigation management. Though Irrigation science 
and engineering has advanced on the basis of research and post-project 
monitoring the world over, Pakistan's Irrigation authorities have not tnker, 
advantage of these advances to Improve the distribution, conve,<, c) and 
application of Irrigation water. The provincial Irrigation dep,1r tmnts only 
administer the distribution of Irrigation water up to secondary, .Ilbutnrlos. 
For Instance, the water distribution beyond Mogha remalned ii osp'lrnsiblilty 
of uneducated farmers even though proper utilization of water resources on 
the farm level could not be made unless Improved water management pra,.tlces 
conformed with socioeconomic, physical, nrid agriculturnl factors. 
Fortunately, the agriculture department asstJmrw' this responsibility In the 
'70s to Improve the Irrigation system on the fun i vI by Ilninq and aligning 

1 	 Chairman, Deputy Director and Assistant Director, respectively, 
Pakistan Council of Research In Water Resources 



the watercourse, and by Improving field application efficiency via precision 
land levelling. 

The water users associations (WUA) were subsequently recognized as 
appropriate venues for pursuing equitable distribution of water and resolving 
disputes. Their formation was encouraged for watercourse rehabilitation, 
appropriate Irrigation scheduling, augmentation of water supplies, and land 
drainage. But based on his findings +hat Pipe Committees (WUAs) were not 
uniform throughout the province, Slngh (1983) recommended that Intensive 
government efforts should be made to educate and facilitate the user 
associations as well as Individuals. 

Summarizing the experience of pilot projects started by the National 
Irrigation Administration (NIA) In the Philippines, Bagadlon (1989) 
recommended that NIA should encourage the farmers to participate In 
planning, constructing, operating and maintaining Irrigation systems through 
Irrigation associations. Smout (1990) emphasized that farmers' participation 
at Ue outset would result In sustainable schemes. 

Outside Pakistan, the concept of water users associations has also been 
Introduced In management and operation of the groundwater schemes. Jackson 
(1991) commended the performance of WUA on the Madura Project of Indonesia 
In developing suitable procedures for WUA establishment, training and follow­
up. He noted that these procedures could be applied to other similar projects. 
Based on performances of water users associations In USA, Spain, Argentina 
and Turkey, Radosevlch (1975) suggested that a legal organization of farmers 
In Pakistan would help Increase the agricultural production by Improving 
water management and Irrigation efficiencies on the farm level. 

In order to enforce the role of water users associations In Pakistan, 
Cheema (1977) recommended that water users associations should be provided 
legal cover under the Co-operative Act 1925 and Canal Act 1876. Based on the 
recommendations of Provincial Seminars organized by the Government of 
Pakistan (1978), Water Users Associations Ordinances for the North-West 
Frontier Province (NWFP), Punjab, and Balochistan provinces were ultimately 
passed In 1981 and In 1982 for Slndh (Araln, 1987). Kausar et al (1985) 
monitored 20 water users associations In the Punjab constituted under the 
Cooperative Law and the WUAs Ordinance 1981. They reported that the 
associations stopped working just after the renovation of the watercourse. 
WAPDA (1985) evaluated water users associations regarding their 
effectiveness, role, and responsibil'ties or, the 40 sample watercourses which 
were Improved under Regular Technology. It alleged that WUAs failed to 
sustain their formal character. 

Zafar (1987) studied the social behavior of various community groups 
of farmers on a single watercourse and opined that the water users 
associations could serve as centers of mutual cooperation for on-farm 
activities. Enterprise & Development Consulting (Pvt) Limited (1992) studied 
the role of water users associations at Kandlaro (Sindh), Lasbella 
(Balochlstan), 6R-Hakra, Pakpattan, Shahkot and Nlazbeg (Punjab), and Warsak 
lift Canal (NWFP). They observed that WUAs motivated farmers to adopt new 
Irrigation techniques and exchange water turns for proper Irrigation 
schedules. These associations assisted the project personnel In selection of 
demonstration sites, persuaded farmers to participate In and provide extra 
labor for rehabilitation and maintenance of watercourses. They helped In 
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Identifying the farmer problems and constraints, and In supervising the 
harvesting and threshing of crops. Under this umbrella, field days and 
meetings were arranged between farmers and experts. Sometimes these 
associations even acted as a pressure group on the Irrigation and agriculture 
departments. 

This paper synthesizes the results and recommendations made by the 
researchers of nine studies conducted all over Pakistan under the 
Encouraging Water Users Program. This paper should provide basic 
Information on the agrarian society and Irrigation to help planners and 
managers of water resources to Improve the Irrigation system and eventually 
make It self sustaining. 

METHODOLOGY
 

The Encouraging Water Users (EWU) sub-program was launched In 1986 
under the Irrigation Systems Management Research (ISM-R) Program to 
encourage water users Involvement for better water management. The 
objectives of EWU were: 

(a) 	 to evaluate the dynamics of watercourse organizations, 

(b) 	 to understand the Impediment against the success of such 
association, and 

(c) 	 to foster better water management through action research 
program. 

Because civil engineers were establishing the Irrigation system In 
Pakistan, -he system became too technical for the social organization at the 
watercourse level. Social scientists needed to be involved to help create a 
system that the organizations could adopt. Even after the formation of the 
water user associations, the database was not fully developed. For example,
the database In Punjab was on such a small scale that regional differences 
In land ownership and tenancy patterns were not represented. Little attempt 
was made to monitor the efficiency of newly born water users associations In 
the country; nor the formal Institutional constraints. 

A comprehensive research project to conduct research activities In the 
four provinces and Northern Areas of Pakistan was planned by Involving the 
Anthropology Department of Quaid-e-Azam University, Sociology Department 
of Punjab University, Rural Sociology Department of Faisalabad Agricultural 
University, Applied Economics Research Centre of K'Ar chl University, Sindh 
Agricultural University Tandojam, Institute of Development Economics 
Islamabad, and Institute of Business Administration cf Karachi University. The 
long-term technical advisor of ISM-R and the EWU Director personally 
contacted the prospective researchers as well as the head of the above 
organizations/Institutions to seek their collaboration and to motivate the 
experts to quickly submit viable research proposals. Even then, EWU project 
got only three research proposals from Department of Anthropology of Quald­
e-Azam University, Department of Rural Sociology of Faisalabad Agricultural 
University, and Applied Economics Research Centre of Karachi University, 
respectively. The other Institutes were visited again to encourage and 
motivate the researchers to prepare and submit good research proposals for 
their area. Slndh Development Study Centre of University of SIndh Jamshoro; 
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Departments of Geography, Economics, and Sociology of Balochistan University;
and Departments of Geography of University of Peshawar, and the Government 
Jehanzeb College Swat were contacted. Consequently, more research proposals 
were received which were discussed In a panel of experts where nine 
research proposals were approved In a joint meeting of PCRWR authorities, 
Project Officer ISM-R, and Short Term-Technical Advisor. Following are the 
titles of nine studies: 

1) 	 Patterns of Man.riement and Cooperation on Karez System In 
Balochistan 

2) 	 A Comparative Study of Karez and Tubewell Irrigation Systems 
In Balochistan 

3) 	 Irrigation and Land Use In the Kech Valley, Makran 

4) 	 Socloeconomics of Irrigation In Swat Valley 

5) 	 Irrigation and Society In Chitral District 

6) 	 Incentives and Disincentives to Effectively Organize Farmers In 
Response to Watercourse Improvement In Sindh 

7) 	 An Investigation of Small Farmers' Responses to Programs of 
Watercourse Improvement In Sindh 

8) 	 Constraints In the Formation and Functioning of Water Users 

Associations In Punjab 

9) 	 The Social Organization of Small Dam Irrigation In Baranl Punjab 

Each 	 study was compartmented Into distinct phases of: 

(a) 	 description and key question formulation; 

(b) 	 data collection, management; and 

(c) 	 analysis and compilation of results to draw conclusions and 
foresee policy Implications. 

Researchers and Investigators were appropriately guided through
discussions and workshops with technical experts from University of Idaho 
and Utah State University, USA. From Its very Inception, the EWU program
stressed the need to comprehend the economical, political, administrative, 
cultural, and family Impacts on the agrarian community and on the formation 
of water user associations to provide an analytical description of the Inter­
relations between the communal organizations and the Inhabitants maintaining 
an Irrigation system. A 1989 symposium provided a forum for the principal
Investigators of EWU project to explain the central Issues and to stimulate 
active discussion and participation of planners, policy makers, administrators 
and donors to crystalize the essential Issues that each study should pursue. 
Tirmizi and Parlin (1989) compiled the working papers presented In that 
symposium and recommended treating them as preliminary papers because the 
results, conclusions and policy Implications would be drawn at a later stage. 
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The EWU project has sought to provide an opportunity to Pakistan's 
sociologists and anthropologists to conduct research the field ofIn water 
management and has helped them understand the nature and extent of
problems Involved In Irrigation systems of Pakistan. The ethnographic,
descriptive and analytical data has been collected through field surveys,
Interviews and personal observations. The scrutinized Information so far 
generated provides a foundation for future programs on the Interdisciplinary
Irrigation management aspects. This effort should provide a useful base to 
develop and operate the Irrigation system In close cooperation with all those,
directly or Indirectly, Involved In It, and motivate the farming community to 
pool their for scientific management of available water.resources 

RESULTS AND DISCUSSIONS 

Research studies on the role of water users association for the 
Implementatior of better water management programs conductedwere under 
Encouraging W. er Users (EWU) sub-project. In all, nine studies were 
conducted, out of which three studies were conducted In the Balochistan, two 
In the NWFP, two in the Slndh, and two In the Punjab provinces of Pakistan. 
Two studies In Sindh and one In Punjab have addressed the efficacy of WUA 
In the canal command area whereas one study In Punjab looks Into potency
of water user association for small dams operations In Baranl (rainfed) area. 
Three studies In Balochistan are made on the management of karezes and 
tubewells In Baloch, Pashtoon and Syed tribal/family structure. Two studies 
on water users associations Involvement In Northern Areas have pondered 
upon the collaborative water management systems In Swat and Chitral valleys
respectively. Each study Is briefly discussed In the following paragraphs: 

Patterns of Management & Cooperation on Karez System In Balochistan 
(By Ghulam Nabl Achakzai, and Abdus Salam Toor) 

This study has been conducted In the Pashtoon Area of PIshin District 
and In the Baloch Area of Kalat District where karez Irrigation system was In 
operation since centuries. The old traditions such as the sense of common 
property, Inter-dependence of shareholders, and principle of equality In

karez matters had kept the system Intact and functional. Then these noble,
 
Interwoven 
 - lal ties started breaking. The Influential shareholders were not
paying d', tien In karez management; rather they were taking more than 
their r. Ahare of water. Consequently small shareholders became 
dissatisfl. vth the distribution system and less Interested In collaborative 
works. Besides, the Installation of tubewells have been reported to reduce 
flow to the karezes and create water shortage problems, felt more seriously 
by small shareholders. 

The researchers have opined that the climatic changes, difficult 
maintenance of karezes, vested Interest of big shareholders, and Introduction 
of tubewell technology have been Instrumental In deteriorating the old 
community-based Irrigation system. No formal WUA has been formed on any
of the karezes, however the Idea has been favored by the Interest groups In 
anticipation of the technical, etc. benefits. 
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A Comparative Study of Karez and Tubewell Irrigation Systems In Balochistan 
(By Shukurallah Khan, Syed Arlf, and Bahadur Khan) 

This study has been conducted In Pathan area of Loralal, Baloch area
 
of Mustung, and In Klranl Village Inhabited by Syeds. It compares the
 
socloeconomics of the old Irrigation system based on karezes and the new
 
Irrigation system based on tubewells. It tries to find the reasons for the old
 
system's deterioration which had been successfully for centuries.
 

Because the meteorological record on precipitation for more than six 
decades did not register any significant change Ir rainfall and snowfall, the 
Investigators quite disagree with arguments given In the previous study that 
climatic change caused the karez system to decline. By and large, landowner 
preference In descending order for tubewells, dugwells, and then karezes was 
noted. Besides, the high maintenance cost on karezes and lack of big
landholders' Interest created favorable conditions for adoption of tubewell 
technology. However, economic conditions of small shareholders needed to be 
overcome through financial Institutes. 

The shift from karez to tubewell Irrigation has made a social and
 
economic impact on the society. As more big landholders adopt tubewell
 
Irrigation, the small shareholders got more land on tenancy over tubewell
 
system. Thus farming charged from owner cultivation to the tenant or
 
sharecropping system. The small shareholders also adopted and managed the
 
karez system successfully in the past and still were willing to adhere to that
 
Irrigation system but they did not have resources. Therefore, tubewells
 
should be Installed at the mother well of a karez so that the small
 
shareholders might also benefit from tubewell technology.
 

Irrigation and Land Use In the Kech Valley, Makran 
(By Fazal Karim Khan, and M. Nawaz) 

This study Is conducted In the Kech Valley of Makran Division. It 
acknowledges that fluctuation In karez flow due to rainfall variations was 
offset by better management and maintenance of karezes. For proper karez 
operation, regular cleaning and maintenance every y~ar Is required, but the 
task was done once every three or four years because of the prohibitive 
high maintenance cost. Since the small shareholders were not able to realize 
handsome returns from their crops, they were reluctant to share the cost for 
annual maintenance. This situation was further deteriorated by the council of 
the shareholders which, being a supreme body, rarely met. The big 
landholders were the water managers who usually handled all matters to their 
own benefit with no Interest for small shareholders. 

The researchers have denied any adverse Impact of tubewells on the 
karezes. They observed such cases where karezes were dried even before a 
tubewell was Installed or, In some cases, no tubewell was available In the 
neighborhood. In the past, the traditional system of karezes had remained a 
popular Irrigation method for the fertile valley lands. Recently, Lubewells 
were being Installed for better and firm supply of Irrigation water. Though 
tubewell irrigation has brought positive changes In the agricultural/cropping 
pattern after a passage of more than three decades they still were not 
popular In the area. The community continued to rely on karez irrigation 
which was being managed, maintained and operated collectively according to 
the local customs and norms. 
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Soclo-Economics of Irrigation In Swat Valley 
(By Usman All) 

The researcher divided Swat Valley Into plains, Inter-mountain plains, 
and high mountain regions. He observed that Swat plains were not short of 
water. The maintenance and management of available water was done on 
communal basis where Jirga (tribal council) was Invoked to decide the nature 
of maintenance and farmer participation according to share In the water. 

The Inter-mountain basin of Swat experiences water shortages In the 
summer. Therefore, the rotational system of water distribution has been 
adopted. Due to water shortages, conflicts were common and were settled by
the Jirga. Management and maintenance of the diversion structure and the 
channel were organized by the community. 

Due to severe winters, IrrIgatlo, In the high mountain region was 
required only to grow summer crops. Though water Is abundant In that 
season, the tall enders were getting water during night hours. The 
management and maintenance of Irrigation system was done on communal 
basis. 

All three systems are traditional and community-based where necessary 
works for restoration of channels and those of emergent nature were 
accomplished collectively. The Informal participation of the entire community 
for the management of Irrigation system was a legacy of good old traditions. 
Since such traditions were being vanquished by new advances In the 
Irrigation and planning, new problems of dissociation have emerged out. These 
new problems need 
manyfold, disturbing 

solved at 
the whole 

their onset otherwise 
Irrigation system of the 

they will 
area. 

Increase 

Irrigation and Society 
(By Israr-ud-Din) 

In Chitral District 

The researcher studied the response of society to Irrigation In Khot, 
Kosht and SIngur valleys of Chitral. He correlated the successful development 
of Irrigation system with the participation of the local people In channel 
construction, system operation, maintenance, repair and management. The 
Irrigation system of Drosh valley was also studied because, due to an 
uninvolved society, chances of the Irrigation system falling have surfaced. 

The Irrigation systems at the three sites were very old and were 
developed under the control of Chitral's former ruler. The controlling 
authority's positive role had contributed significantly to the development and 
operation of the successful irrigation system. However, In Drosh, the system 
taken over by the government faced many problems of management and 
maintenance due to poor linkages between system managers and users. 

The Investigators opined that farmers of the Khot, Kosht, and Singur 
valleys had vast experience In Irrigation management and are quite capable 
of creating their own organizations without the umbrella of formal water 
users associations (WUA). However, such associations are required for Drosh 
region. It appears that Investigators are very rigid In the definition of water 
users association. They did not recognize that people of Khot, Khost and 
Singur were united under a traditional association, and that the formation of 
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a registered water users association may help them qualify for technology 
transfer, and credit facilities. 

The community commitment and participation In the three valleys of 
Chitral Is a missing foundation stone In the Irrigation systems of Indus basin 
described by Hal, Panhwar and Mirza. 

Incentives and Disincentives to Effectively Organize Farmers In Response to 
Watercourse Improvement In Slndh 
(By Akhtar A. Hal, and S. A. Hussalnil Jagirdar) 

This study represents the problems associated with on-farm water 
management under the auspices of water users asnoclation or without It In 
a canal command area. Data have been collected from BadIn District of SIndh 
In order to evaluate the Impact of water user association on watercourse 
management and rehabilitation works, and to sort out the roadblocks to 
forming viable water users association. Three watercourses, each at head, 
middle, and tall of an Irrigation channel, were selected. These watercourses 
were rehabilitated by On-farm Water Management (OFWM) department of 
SIndh under the umbrella of water users association (WUA). To examine 
whether or not Improved watercourses performed better than traditional ones, 
the results were compared with three unimproved watercourses outside the 
realm of WUAs. The researchers observed that the organizational design of 
the OFWM program failed to motivate the tall end users to participate In 
water management actively. The disputes regarding equitable water 
distribution could not be resolved without the Intervention of the Irrigation 
department. The general organizational pattern of formal WUA was not found 
different from that traditional system which prevailed prior to WUAs. In terms 
of cropping pattern and yields, lands Irrigated under Improved or traditional 
watercourse also did not differ from each other. In most cases big landlords 
at the watercourse received most of the benefits of rehabilitation work. As 
WUA was poorly structured, small landholders were discouraged from 
participating, especially at tall end of the watercourse. 

The researchers have argued that because water was In abundance 
and It was cheap compared to the price of other production factors, It was 
misused, thus It became very scarce for crops. The researchers also observed 
that the majority of farmers were tenants but the tenurial arrangements were 
not favorable for any form of on-farm water management program and 
formation of water users association. Thus the perceived benefits of Improved 
watercourses were not achieved because water users were not fully dedicated 
In the Improvement programs. 

An Investigation of Small Farmers' Responses to Programs of Watercourse 
Improvement In SIndh 
(By Iqbal A. Panhwar, and Noor All KhoJa) 

This study was conducted In Nawab Shah, Sanghar and Mirpur Khas 
districts of Sindh. The researchers have selected three watercourses. One 
represented the traditional water management practices on unimproved water 
courses, while the second case was for rehabilitated watercourses, and the 
third one represented the community behavior during rehabilitation works of 
a watercourse. The water users Involvement, particularly that of tenant, In 
the Improvement program was minimal. Management and maintenance were poor
due to the program officials' lack of Interest. It has also been reported that 
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leaders and Influential decision makers of the community were Interested In 
the Improvement of the system only on their lands, depriving the smali 
landholders of their share of benefits. The prescribed procedures for 
sustainable water management system were usually violated. 

Due to mismanagement and Improper maintenance of water delivery 
system at farm level, the problem of waterlogging and salinity was reportedly
Increasing, thus decreasing the cropping area. On Improved portions of 
watercourses, researchers noticed an Increase In the crop Intensity due to 
Increased water supply. Though they made a water shortage supposition
within the study area., the above two findings negate their Interpretations. 
From the study, It can be Inferred that on-farm water management has 
Increased the availability of water for crop use, conversely the 
mismanagement and lack of maintenance on unimproved watercourses have 
caused waterlogging and salinity as well as shortage In the net supply of 
Irrigation water. 

Constraints ;n the Formation and Functioning of Water Users Associations In 
Punjab 
(By Ashfaq Hussain MlIrza, and Muhammad Anwar-ul-Haq) 

This study was conducted at five locations viz. Falsalabad, Jhang, Toba 
Tek Slngh, ChInlot and Jaranwala. While studying the constraints In the 
formation of water users association In Punjab, researchers have seen little 
Improvement In watercourse maintenance whether It was carried out through 
a water users association or through a loose, Informal system. Like Slndh, In 
the Punjab personal Influence plays an Important role In decision making,
Irrespective of the presence of a formally constituted water user association 
or not. 

The lack of Interest of Irrigation officials hindered the betterment of 
water management programs. The farmers did not understand the real 
benefits of the water management program rather they considered It a vested 
Interest of a few Influential people, which further Inhibiting the formation of 
a functional WUA. The level of farmer acceptance for the watercourse 
Improvement through water users association was very small, though In their
 
Individual efforts most of them were Involved In the
actively 	 watercourse 
maintenance and improvement activities and were providing labor and funds 
before the Introduction of formal water users associations. Without even 
knowing the contents of the document, the majority of them have signed for 
watercourse Improvement through water users associations. 

The researchers report that the concept of water users association has 
gained acceptance and popularity where: 

a) 	 The quantity of available water for Irrigation was Inadequate. 

b) 	 The water was saline because there was no chance of having a 
tubewell. 

They have suggested that an authority should be assigned to WUA by
Involving the village headman, local council member, and head of all 
significant brotherles In the executive committee of the WUA. Officials of 
Irrigation department and OFWM be Included as ex-officlo members of the 
executive committee. The Investigators recommend a multi-purpose role of WUA 
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with major focus on regulating the water supply to the members. They have 
also suggested shortening the watercourse length to the extent that farmors 
could be capable of handling It easily. 

The Social Organization of Small Dam Irrigation In Barani Punjab

(By Salahuddin A. Khan, Sarfraz H. Ansarl, and Hafeez-ur-Reihman)
 

This research was conducted on Dungi Small Dam In Gular Khan area.
The researchers have examined the small dam IrrgatC ,n procedures
developed through state Intervention In the rainfed region of Potohar. Small 
dams were rehabilitated through WUA In the area. The local bureaucracy
appeared to be a big constraint against the formation of a viable water user
association for management of small dam Irrigation system. In this region,
farmers were not only willing to form water users associations but were 
ready to take the responsibility of operation and maintenance of small dams. 

The Dungl Dam Development Committee, headed by Assistant
Commissioner, had made efforts to seek local participation In the planning and
development of the system but did not succeed due to the adamant attitude 
of concerned Irrigation officials. Consequently, the committee became. defunct 

'. . I i t"illr ti11r1ti.r, tv,-d.atolors have reported that the
Ir lgllu .tur:ture (xl.tiiu tI l)utiul man, was under design. It was working
poorly because system did ,i,,I gi, Ihi,i y:;ft'msthe managers mlr':l:,oi
sti u'..'ie,.-. I i,; 'i'e, atlon. In order to acquire the optimum utilization of
irrigation water from that system, the designs must be rechecked by qualified
pe:t tonnel, and local water users need to participate at planning and 
Implementation stages. The poor management, maintenance and operation of the 
system have been attributed to the adamant distancing, attitude of local
bureaucracy of the Small Dam Organization; though the water users were
willing to participate In the system operation, the local bureaucracy would 
not. 

SYNTHESIS 

These studies fall Into three broad categories: large state managed
canal network; Indigenously developed small scale Irrigation systems; and 
tubewell and karez systems. 

Three studies In Balochistan clearly Indicate that tubewells
replacing karezes because the 

are 
latter have high maintenance costs. Though

formal water users associations (WUA) are not formed to operate and manage
karezes, the credit facilities and low cost technology for karez rehabilitation 
can bring farmers under the umbrella of WUA to practice economical farming.
With the Introduction of tubewell Irrigation In Balochlstan, the element of 
Individual economic gain Is breaking the traditional societal structure
associated with the old karez irrigation system. The Importance of economic 
returns Is fully realized in the province whether or not the area Is dominated
by Balochs, Pashtoons or Syeds. Land tenancy is gradually emerging as a 
viable farming system over tubewell Irrigation. 

The Irrigation systems In Swat and Chitral regions are also very old,and being operated and maintained successfully by the local people according
to the local customs and norms. Whenever these systems are Imprudently
Intervened, they face difficulties. In these two valleys also, formal WUA's do 
not exist though farmers are united under local leadership. If they were 
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working under registered umbrella of WUA's, they might receive new 
technology and qualify for some credit facilities. 

Though some water users associations are formed over the large
Irrigation systems of Indus Basin In the Punjab and Sindh provinces, no
significant Impact on water course rehabilitation and management programs
has been noticed by the Investigators. The mode of maintenance through
formal water users associations does not differ from that of Informal ones. 
Personal Influence plays an Important role In decision making whether or not 
a formal WUA was operating. The role of water management officials Is not 
persuasive rather It Is the Influence of a few big landholders of the area.
Because no significant economic gain has so far been realized through WUA,
small farmers consider on-farm water management program a vested interest
of a few big land owners. As a matter of fact, traditionalism and lack of 
education have made a wide gap between small tenants and big landholders. 
The conclusions drawn from EWU studies do not conform with the report of
Enterprise and DevelLoment Consulting (Pvt) Limited (1992). It clearly appears
that more time ;s required to make these organizations really functional.
Out-reach programs and workshops may be conducted to educate the farmers,
and credit facilities may be provided for other Inputs through a registered
water user association. If the commitment and participation of local farmers, 
as seen In the Swat and Chitral regions, Is solicited In the Indus Basin
Irrigation system then there Is a chance of sustainable farmer's organization
for better water management. 

In the small Irrigation system of Barani areas In Punjab, the Small Dams 
are Improperly designed. The maintenance and operation of these dams lack
the attention of the Small Dam Organization. The farmers of the area see that 
they can m, age the system better themselves. They express their willingness
to participate In the operation and management of the system but the 
bureaucracy Is hindering. 

CONCLUSIONS 

a) 	 Water users association can be highly Instrumental In watercourse
rehabilitation and maintenance programs and In Irrigation scheduling
but a lot of persuasion and motivation Is required for the farmers and 
land owners to make them participate In a formal water user 
association. 

b) 	 Due to the lack of education arid unequltable distribution of Irrigation 
water, small landholders are less Interested In WUA programs. The 
uneducated farmers do not understand the real benefits of water 
management programs, rather they are considering It a vested Interest 
of a few Influentials. 

c) 	 In water scarce and In saline groundwater areas, farmers are more 
willing to form water users associations than those In fresh 
groundwater area. 

d) 	 Irrigation department officials and local bureaucracy are a big
Impediments to forming viable water user associations. For example,
water users associations in Barani area are willing to undertake the 
operation and maintenance of small dams but locai bureaucracy does not 
cooperate. 
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e) The personal Influence of decision makers In the society playImportant anrote in the declslon making of water management problems all over Pakistan. Some times big landholders Impede successful water user association when they are violating the Interests of small 
landholders. 

f) In Baloclhstan, the system Iskarez being replaced by tubewells
because Its maintenance cost Is much higher than tubewells. Shift fromkarez to tubewell Irrigation has made a social and economic Impact onsociety because tenancy system Is replacing bigger landholders viasmall farming groups. However, In Makran, people are more accustomed 
to karez Irrigation system. 

g) Though seasonal fluctuations In precipitation tend to reduce recharges
to the karezes, that effect could be offset by better management and
maintenance of karezes. 

h) Water users associations are not formed for operation and rehbilltatlonof karezes or tubewells though there Is large scope In that area. Creditfacilities should be provided to the water users associations for
rehabilitation and maintenance works. 

I) Irrigation system In Swat and Chitral operates by Informal participationof the entire community. The farmers of these two valleys have vastexperience In Irrigation management and were quite capable of creatingtheir own organization. However, water users associations are requiredto solve new problems related to water management at the onsetotherwise they will destroy efficiency of entire Irrigation system. 

RECOMMENDATIONS 

It Is recommended that: 

(a) more training workshops should be organized for farmers on the 
rehabilitated watercourse sites,(b) the task of collaborative drainage should Includedbe In the 
charter of water users associations,(c) all credit facilitles for farm machinery and Inputs, and for
rehabilitation of water courses, karezes and tubewells should notbe provided unless farmers have constituted a water user 
association,

(d) an equitable distribution of water for tall enders as well as forsmall landholders should be ensured through WUA where the role
of a tenant should be appropriately acknowledged,(e) the PCRWR should embark on action research programs by
Involving farmers In the planning of Its end-user oriented 
research and development activities. 
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