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ABSTRACT

Participatory irrigation management is gradually being introduced in the canal irrigation system in Pakistan. In this study, per-
formance of a participatory irrigation management system is compared with that of a conventional centrally controlled irriga-
tion system. The study is carried out for canal irrigation systems of Lower Chenab and Jhelum, both located in Punjab,
Pakistan. The performance indicators used included: establishment cost, operation and maintenance cost, water fees (abiana)
collected and equity of water distribution. The data for performance assessment were collected from various sources, including
field measurements, interviews with farmers, interviews with officers of the irrigation department, previous studies, and data
from the Punjab Irrigation Department and the Punjab Irrigation and Drainage Authority. The analysis indicates that establish-
ment costs of both public–private partnership management and a centrally controlled irrigation system are more than opera-
tional and maintenance costs. The water supply in the main canal is satisfactory in both systems. Water fees (abiana)
collected are declining in the case of the participatory management system. Structural change in the participatory management
system and extensive work on capacity building are required in order to obtain the benefits of transferring management to
farmers’ organizations in Pakistan. Copyright © 2013 John Wiley & Sons, Ltd.
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RÉSUMÉ

La gestion participative de l’irrigation est progressivement introduite dans les systèmes de canaux d’irrigation au Pakistan.
Dans cette étude sont comparées les performances d’un système de gestion participative de l’irrigation et celles d’un système
conventionnel de contrôle centralisé de l’irrigation. L’étude est réalisée pour les systèmes d’irrigation par canaux de la Basse-
Chenab et Jhelum, tous deux situés au Punjab, au Pakistan. Les indicateurs de performance utilisés comprennent: les frais de
mise en service, les coûts d’exploitation et d’entretien, les redevances (abiana) et les coûts de distribution de l’eau. Les
données, pour l’évaluation des performances, ont été recueillies à partir de diverses sources, notamment des mesures sur le ter-
rain, des entretiens avec des agriculteurs, des entretiens avec des responsables du Département de l’irrigation, des études
antérieures, et des données du Département de l’Irrigation de Punjab et de l’Autorité de l’Irrigation et du Drainage de Punjab.
L’analyse indique que les coûts de mise en place, à la fois de la gestion du partenariat public–privé et du système d’irrigation à
contrôle centralisé, sont plus importants que les coûts d’exploitation et d’entretien. L’approvisionnement en eau dans le canal
principal est satisfaisant pour les deux systèmes. Les redevances (abiana) diminuent dans le cas d’un système de gestion par-
ticipative. Un changement structurel dans le système de gestion participative et des programmes de formation professionnelle
sont nécessaires pour tirer profit de la gestion par des organisations paysannes au Pakistan. Copyright © 2013 John Wiley &
Sons, Ltd.
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INTRODUCTION

Irrigated agriculture plays a key role in the economy of
many developing countries. With population growth and de-
velopment, the competition for water among agricultural,
urban, industrial and environmental uses is increasing
(Dawadi and Ahmad, 2013; Qaiser et al., 2013; Ahmad
and Prashar, 2010; Venkatesan et al., 2011a; Wu et al.,
2013). Climate variability and change resulting in extreme
hydrologic events such as floods (Forsee and Ahmad,
2011; Mosquera-Machado and Ahmad, 2007; Ahmad and
Simonovic, 2006) and droughts (Stephen et al., 2010; Puri
et al., 2011a; Ahmad et al., 2010b) are a major challenge
for sustainable management of water resources (Dawadi
and Ahmad, 2012). Environmental and health impacts
(Impoinvil et al., 2007a, b) in terms of waterlogging and sa-
linity (Venkatesan et al., 2011b), water quality due to exces-
sive use of fertilizers and pesticides, and greenhouse gas
emissions due to energy use in water extraction and delivery
(Shrestha et al., 2011, 2012) are also serious concerns. Im-
provements in water management in general and in irriga-
tion water management in particular can bring significant
economic benefits to developing countries. Water manage-
ment can be improved by enhancing: precipitation estimates
(Kalra and Ahmad, 2011, 2012); flow estimates (Carrier
et al., 2013; Kalra et al., 2013a, b, c; Kalra and Ahmad,
2009; Puri et al., 2011b; Ahmad and Simonovic, 2005);
sediment management (Melesse et al., 2011); reservoir and
delivery infrastructure operation (Ahmad and Simonovic,
2000, 2001, 2004); conservation (Qaiser et al., 2011); main-
tenance; and governing institutions (Vedwan et al., 2008;
Mirchi et al., 2012).

The topics of improving irrigation system efficiency and
increasing agricultural water productivity have been
addressed by several researchers, including Belay and
Bewket (2013); Burt (2013); Etedali et al. (2013); Phadnis
and Kulshrestha (2012); Dukhovny and Ziganshina (2011)
and Shakir et al. (2010). Ararso et al. (2009) identified
institutional arrangements and the involvement of stake-
holders as the most important aspects of irrigation water
management. Molle (2009) emphasized the need for
multidisciplinary management for the water sector. Kielen
(2009) noted that global warming and associated changes
call for a primary shift in the water management system.

Several researchers (Ghumman et al., 2006, 2010; Latif
and Tariq, 2009; Rahman et al., 2012) have addressed irri-
gation system management issues in Pakistan. Ghumman
et al. (2006, 2010) investigated the possibility of water sav-
ing by closing canals at night. Latif and Tariq (2009) indi-
cated improvement in the irrigation system of Khyber
Pakhtun Khwa Province in Pakistan as a result of transfer
of management from government to farmers. However, they
noticed wastage of irrigation water and recommended that
Copyright © 2013 John Wiley & Sons, Ltd.
the awareness level of farmers needs to be raised to avoid
wastage. Rahman et al. (2012) identified factors for im-
provement in the performance of the Chashma Right Bank
Canal System in Pakistan.

Historically, the majority of irrigations systems through-
out the world were controlled and managed by local, state,
or federal government. However, the trend has been chang-
ing, and more and more countries are transitioning towards
some form of either public–private partnership or fully
delegating irrigation management to farmer organizations.
The United States of America, France, Taiwan, Colombia,
Chile, Peru, Mexico, Brazil, Philippines and many other
countries in Asia, Africa and Europe have exercised the
transfer of irrigation management in one way or another.
Results have been mixed; there have been success stories
but issues have also been identified.

About 39% of the world’s irrigated area is agency man-
aged, 1% jointly managed and 38% privately managed,
whereas the type of management for about 22% of the area
is unclear (Poddar et al., 2011). Different terminologies
have been used for the programmes for transfer of irrigation
management that include: irrigation management transfer,
participatory irrigation management, turnover, management
transfer, takeover, responsibility contract system (Poddar
et al., 2011). Wang et al. (2007) in the context of China con-
cluded that bringing reforms in irrigation management alone
did not solve problems of low performance; instead positive
incentives for managers, by which they could earn money by
saving water, can improve irrigation management. Maleza
and Nishimura (2007) concluded that coordination among dif-
ferent stakeholders was very important for better management
of irrigation systems. Kadiri et al. (2009) commented that
farmers were learning and adapting the rules for management
of the water supply and control of the irrigation system in
Morocco. They showed that liberation and participation of
farmers were an important feature in the development of the
area. Demetropoulou et al. (2010) demonstrated the need for
participatory irrigation in Greece. Cakmak et al. (2010)
showed that the transfer of irrigation schemes to user organi-
zations in Turkey had significantly improved the irrigation
water fee collection and reduced the water cost.

Uysal and Atıs (2010) reported that the working of water
user associations in Turkey was successful, but several fac-
tors including farmers’ education still needs improvement to
raise the satisfaction level of farmers. Batt and Merkley
(2010) investigated the role of water management and user
association for irrigation improvement in Egypt and con-
cluded that farmers require institutional support to improve
the irrigation system. They recommend that the Egyptian
Ministry of Water Resources and Irrigation provide ample
training for farmers to carry out the tasks assigned to them.
Frija et al. (2010) observed inefficiencies of water user asso-
ciations in the Cap Bon region of Tunisia.
Irrig. and Drain. 63: 315–327 (2014)
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Brown (2011) identified some weaknesses in the partici-
patory model due to which inequitable outcomes have been
observed in South Africa. Poddar et al. (2011) compared re-
forms in irrigation management with respect to participatory
irrigation in Australia and India. Leading agencies world-
wide have tried to advocate that farmers’ participation in ir-
rigation management is of utmost importance for sustainable
development (Poddar et al., 2011). Hornidge et al. (2011)
concluded that along with several other aspects, participa-
tory irrigation is equally relevant for improving manage-
ment of water in Khorezm, Uzbekistan. Ricks and Arif
(2012) and Suhardiman (2008) have shown that in Indone-
sia, it is the sociopolitical aspect of irrigation management
that is really challenging. Ghazouani et al. (2009, 2012)
concluded that irrigation systems managed by the commu-
nity were facing problems due to performance of the system.
They observed that some problems like long irrigation
intervals in an oasis in southern Tunisia were down to the
farmers themselves.

In many developing countries institutional changes and
policies are adopted from other countries without consider-
ing local conditions. In Pakistan participatory irrigation
management is being promoted. Overall it is facing
challenges; however, it has performed well in some areas
(Asrar, 2010; Latif and Tariq, 2009; Ghumman, 2010).
Madramootoo and Fyles (2010) stated that irrigation man-
agement challenges cannot be solved overnight, because of
issues of resource availability and cultural diversity. The
on-ground realities should always be an integral part of
new policies. The present work is an effort to highlight on-
ground realities by comparing the performance of a conven-
tional centrally controlled irrigation system and the system
operated in conjunction with farmers’ organizations (FOs).
STUDY AREA

The irrigation system of Pakistan is one of the world’s larg-
est and has a long history. The main system was launched in
the middle of the nineteenth century under the British re-
gime. Originally it was designed for low irrigation intensi-
ties ranging from 60 to 70%. There has been drastic
agricultural development in response to the needs of the
growing population in Pakistan. Irrigation intensities have
now nearly been doubled, ranging from 120 to 150%. It
has resulted in increase in water requirements.

Surface water is the major source of irrigation (Ahmad
et al., 2009); groundwater also supplements canal irrigation
in some parts of the country (Ahmad et al., 2010a). Rivers in
Pakistan transport a lot of sediment, which enter canals
resulting in maintenance problems. The canal infrastructure
is old and needs remodelling. Overall the efficiency of the
canal system is low, only 35–40% at present.
Copyright © 2013 John Wiley & Sons, Ltd.
Irrigation is managed by the provinces in Pakistan; thus,
four provinces have their own irrigation departments.
Besides structural and engineering solutions, improvement
in irrigation water management can also be achieved by in-
volving farmers in the management of provincial irrigation
departments. Farmer organizations provide one such
opportunity.

The two canal systems studied are located in Punjab
Province (Figure 1). The Lower Jhelum Canal (LJC) system
was commissioned in 1904. The canal originates from the
Rasul Barrage on the River Jhelum. Its gross command area
is 0.66 million ha, which lies between two rivers, the Jhelum
and the Chenab. The total length of the LJC system is
2466 km and number of outlets are 3050. The total length
includes 406 km of main and branch canals and 2060 km
of distributaries and minors. The system comprises four
divisions, namely Rasul, Shahpur, Kirana and Sargodha.
The designed discharge of the LJC is 156 m3 s�1 for kharif
(April to September) and 120 m3 s�1 for rabi (October to
March) crops.

The Lower Chenab Canal (LCC) originates from the
Khanki headworks on the River Chenab. The system is di-
vided into two parts, the LCC East Circle and West Circle.
The design discharge of LCC (East) is 185 m3 s�1 and its
length is 453 km. Its command cultivable area is 0.63 million
ha. There are 119 distributary channels and 3918 outlets. It
consists of four divisions, namely Khanki, Burala, Upper
Gugera and Lower Gugera. The West Circle has three divi-
sions, Faisalabad, Jhang and Hafizabad. Faisalabad Division
has 57 distributaries and minors, Jhang Division has 80 and
Hafizabad Division has 54 minors and distributaries.

The cropping pattern in both canal systems is comparable.
Kharif crops include: fodder (Jawar, Chari), garden and oil
seeds 25%; rice 8%, sorghum 36%; sugar cane 16%; maize
11%; and cotton 4%. Cropping intensity of kharif crops is
about 59%. The major crop in rabi is wheat; other crops
include barley, mixed grains, grams fodder, and garden
(about 43%). The cropping intensity for rabi crops is 62%.

Three provinces, Khyber Pakhtoon Khwa, Punjab and
Sindh, have introduced participatory irrigation management
in some of the regions. Provincial irrigation and drainage au-
thorities (PIDAs), financially autonomous bodies, have been
created to formulate and implement policies. An area water
board (AWB) covering 0.4 million ha on average has been
established for each branch canal. Farmer organizations
(FOs) have also been established with the objective of re-
ceiving water from the AWBs, and distributing to farmers
at the distributary canal level. Operation and maintenance
of a distributary canal are the duty of the FO. The FO also
assesses and collects irrigation water charges called the
abiana. Between 40 and 60% of the abiana is passed on
to AWBs for operation and maintenance (O&M) expenses
and the remainder is utilised by the FO. The watercourse
Irrig. and Drain. 63: 315–327 (2014)
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council (Khal Panchayat (KP)—one per outlet—is responsible
for water distribution below each outlet along a watercourse.

In Punjab Province about 150 FOs have been formed. The
distributaries of both circles of the Lower Chenab Canal
have been transferred to FOs. The LJC system is still func-
tioning under traditional centrally controlled management.
The performance of both of these systems has also been in-
vestigated to analyse the on-ground realities and challenges
of implementing participatory irrigation management.
IRRIGATION MANAGEMENT STRUCTURE

The structure of the irrigation system under both participa-
tory management and traditional systems for Punjab
Province is shown in Figures 2(a) and (b), respectively.
The participatory irrigation management system consists of
the Punjab Irrigation and Drainage Authority (PIDA), the
AWB and FOs. The PIDA is represented by farmers and
the government at provincial level. Its chairman is the
Minister for Irrigation. There are six farmer members who
are nominated by the government. Five non-farmer mem-
bers are: the Chairman, Planning and Development Board;
Secretary, Irrigation and Power Department; Secretary,
Agriculture Department; Secretary, Finance Department;
Copyright © 2013 John Wiley & Sons, Ltd.
and Managing Director, PIDA. The AWB is formed at canal
command level. Its chairman is elected fromf farmer
members. Ten farmer members are elected from the FOs.
Nine of its members are non-farmers from allied govern-
ment departments and technical experts.

FOs function at distributary level. They consist of a gen-
eral body having a Chairman of the Watercourse Council
(Khal Panchayat), management committee which is elected
by the general body, Khal Panchayat (KP) at watercourse
level consisting of president, vice president, secretary, trea-
surer and five executive members, of whom three are from
tail reaches. The chairman and four members are elected
from farmers of the watercourse. The main functions of an
FO are operating, managing and maintaining the irrigation
infrastructure, obtaining irrigation water supplies from the
main/branch canal at its head regulator, distributing irriga-
tion water equitably to farmers and collecting water charges
from canal water users. It also settles water disputes relating
to farmers or other water users in the area.

In the traditional management system, the Minister for
Irrigation and Power is head of the Provincial Irrigation De-
partment. The Secretary, Irrigation and Power, works under
his direction. There are three additional secretaries and five
deputy secretaries who are in charge of six wings, namely
Administration, General, Operation, Budget, Development
Irrig. and Drain. 63: 315–327 (2014)
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Figure 2. (a). Organizational chart of participatory management system. (b). Organizational chart of centrally controlled Punjab irrigation system
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and Power. An officer on special duty also works under the
secretary. Nearly 200 members work as supporting staff in
the secretariat. About 12 chief engineers work directly under
the secretary. Six chief engineers have territorial jurisdiction
and six have functional duties. With the passage of time
some project management units have also been established
to look after the mega and foreign aided projects. A Strate-
gic Planning and Reform Unit has been added to the Irriga-
tion and Power Department for institutional reforms. The
Chief Engineer Research looks after the related research ac-
tivities. The Chief Engineer Development provides services
such as machinery and workshop facilities required in the
field. The province of Punjab is divided into zones, each
headed by a chief engineer. Every zone has a number of cir-
cles, each headed by a superintending engineer (SE). A cir-
cle is divided into two to three canal divisions headed by an
executive engineer (XEN) under the administrative control
of the SE for operation and maintenance of a canal system.
The division is the basic executive unit for operational
activities. The XEN is independent in financial matters of
a division. He is assisted by subdivisional officers and
subengineers. Sectional in-charge of revenue (Zilladar), rev-
enue registrar (Tehsildar), revenue circle officer (Patwarri)
and village head (Lamberdar) also assist the XEN.
MATERIALS AND METHODS

Performance indicators

Practical guidelines for irrigation and drainage performance
assessment have been provided by Bos et al. (2005). Pavlov
et al. (2006); Frija et al. (2010); Uysal and Atıs (2010) and
Grusse et al. (2009) have investigated methods and
indicators for assessing the performance of a canal system.
Yakubov (2012) has analysed performance assessment by
emphasizing the perspectives of users/farmers in central
Asia.

Economic delivery efficiency (EDE) as described by
Pavlov et al. (2006) is the ratio between the operation and
maintenance (O&M) cost and distribution cost. The distri-
bution cost is the sum of O&M cost and total establishment
costs for the main and secondary irrigation distribution sys-
tem up to the farmgate. Establishment costs contain salaries
of staff as well. This indicator can be used to assess the per-
formance of the system with respect to costs. The system
may be said to be performing well if it has comparatively
high value of EDE.

The relative water cost is another very important perfor-
mance indicator. It is defined as the ratio between total
irrigation cost and total production cost of a crop. This indi-
cator reveals the share of irrigation cost in the total produc-
tion cost of a certain crop. Smaller values of this indicator
show that canal irrigation is efficient.
Copyright © 2013 John Wiley & Sons, Ltd.
The relative farm irrigation cost is defined as the ratio
between on-farm irrigation cost and total irrigation cost.
High values of relative farm irrigation cost show that there
is potential for reduction of on-farm irrigation cost.

It is highly desirable to deliver the required amount of wa-
ter to a field at an appropriate time to fulfil varying crop wa-
ter demand. However, most surface irrigation systems have
not been designed with sufficient flexibility to satisfy this
condition. The long-established tradition of a weekly turn
of water (warabandi) provides a fixed duration of flow, with
supplies rotated between blocks below an irrigation outlet. It
is intended to share water equitably and provide ‘protective’
irrigation to the largest number of users. It allows the main
canals to run continuously with minimum flow requirement.
On the other hand, farmers obviously want to maximize in-
come and productivity. So they either supplement canal irri-
gation with groundwater or try to tamper with the outlets
during times of high crop water requirement, causing tails
to run dry or short of water. This results in an inequitable
water supply. The delivery performance ratio (DPR) is used
to examine this aspect of performance. The DPR of an outlet
is defined as the ratio of the actual outlet discharge to the
designed outlet discharge. Comparison of DPR of various
outlets along a canal reach can provide information about
the equity of water supply.

The above-mentioned indicators have been used to assess
the performance of irrigation systems by many researchers.
This study has also used these indicators to compare the
performance of traditional centrally controlled irrigation
management and new management that involves FOs and
the AWB.
DATA COLLECTION AND ANALYSIS

The data collected included abiana (water fee), establish-
ment costs, production costs, O&M costs, canal discharges
and outlet discharges. Most of the data were collected from
the Punjab Irrigation and Drainage Department, and Punjab
Irrigation and Drainage Authority (PIDA). Field measure-
ments were taken to determine the actual discharge of
outlets. Farmers and officers of the Punjab Irrigation
Department and PIDA were interviewed regarding the
performance of participatory management. Data were also
taken from previous studies and from the website of the
Programme Monitoring and Implementation Unit (PMIU,
2008) (http://irrigation.punjab.gov.pk).

The questioner-based survey was conducted involving
40 farmers (20 from tail, 12 from middle and 8 from head
sections) along various distributaries. Interviews of staff of
the Irrigation Department were also conducted. Data were
analysed to calculate performance evaluation indicators to
compare the two irrigation management systems.
Irrig. and Drain. 63: 315–327 (2014)
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RESULTS
Economic delivery efficiency (EDE) for sample segments of
both systems and the O&M and establishment costs are
shown in Table I. It is observed that the distribution cost
constitutes a greater share of the establishment cost as com-
pared to O&M. The average values of EDE of the Lower
Jhelum Canal System (under centrally controlled manage-
ment) and the Lower Chenab Canal System (under partici-
patory management) systems were found to be 0.41 and
0.25, respectively. It means that only 41 to 25% of the total
distribution cost is spent on O&M and the remaining cost is
spent on establishment. Figure 3 shows that the situation in
the case of participatory management is getting worse with
time. Establishment cost is increasing further with the pas-
sage of time due to engagement of more managerial staff.

Further analysis of costs shows that the average establish-
ment cost for the LJC system was US$0.52 m�3 of water.
The average establishment cost of LCC was US$0.74 m�3
Table I. Information regarding various performance indicators

Sr No Performance indicator Cent

1 EDE 0.41
2 Per division average establishment

cost (US$)
520 000

3 Per division average O&M cost (US$) 365 000
4 Status of establishment cost with

respect to time
Stable

4 Cost per m3 of water supply (US$) 0.52
5 RCR 1.68
6 Supply in the main canal Mainly as

7 Percentage of dry tails Comparati
8 Percentage of tails having short supply Comparati
9 Percentage of groundwater used at tails Comparati

6 DPR Head 1.04
Middle 0.96
Tail 0.86

0

100000

200000

300000

400000

500000

600000

2004-05 2005-06 2006-0

Tim

E
st

ab
lis

hm
en

t C
os

t (
U

S
$)

Centrally Controlled Manage

Participatory Management 

Figure 3. Variation of establishme

Copyright © 2013 John Wiley & Sons, Ltd.
of water. In this way the establishment cost of LCC under
the control of participatory irrigation management is found
to be about 42% higher compared to that of the LJC system.

The recovery cost ratio (RCR) is the ratio of water
charges (abiana) collected to the distribution cost. It was ob-
served that the average recovery cost ratio of the LJC system
was 1.68, whereas the average recovery cost ratio of the
LCC system under participatory management was 1.46.
Moreover the ratio of water charges collected to water
charges assessed under participatory management is declin-
ing over time, as shown in Figure 4.

Discharge hydrographs of both the Lower Chenab Canal
(under participatory management) and the Lower Jhelum
Canal (under conventional management of the Punjab Irri-
gation Department) are shown in Figures 5 and 6, respec-
tively. It is observed that water supply in both systems was
stable for the previous 3 years. It has rather slightly im-
proved in both cases.
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The delivery performance ratio (DPR) of the outlets at
different locations (the head, middle and tail) of sample dis-
tributaries is shown in Table I. The average DPR of sample
distributaries in the case of the centrally controlled
Copyright © 2013 John Wiley & Sons, Ltd.
management system (LJC) was 1.04, 0.96 and 0.86 at head,
middle and tail, respectively. The DPR of the head, middle
and tail outlets of sample distributaries in the case of the par-
ticipatory management system (LCC) was 1.25, 0.98 and
Irrig. and Drain. 63: 315–327 (2014)
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0.86, respectively. The pattern clearly reflects that the head
outlets draw more than their fair share (the design dis-
charge), at the cost of the tail outlets.

The water supply details at the tails of selected channels
of the Lower Chenab and Lower Jhelum canals are shown
in Figures 7(a) and (b). The results show that the percentage
of dry tails of canals in the case of the centrally controlled
system (Hafizabad, Kirana and Sargodah divisions of the
Lower Jhelum Canal), is less than that of public–private
partnership management system (Burala, Lower Gugera,
Faisalabad, Hafizabad and Jhang divisions of the Lower
Chenab Canal system). The same trend was found for the
percentage of tails of canals that experienced short supply
of water.

A survey of PIDA during the year 2007–8 indicated
that the tails of about 36% channels remained dry and
13% faced problems of short supply. However, comparison
of Figures 7 (a) and ( b) shows that with respect to dry chan-
nels there is improvement in the system under FOs.

The interviews with farmers indicated that 70% of them
were satisfied with the work of FOs, 20% did not give any
opinion, and 10% were dissatisfied. Interviews with officers
of the Irrigation Department showed that 90% of the staff
are not in favour of FOs.
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DISCUSSION
Implementation of the participatory management system is
still in progress. Almost all the staff of the old irrigation de-
partment have been kept on, and new staff have also been
hired. It might take several years for the participatory man-
agement system to function in its true spirit. Drastic changes
in any system usually require a lot of resources, which may
not be readily available in developing countries. Although it
does not come directly out of the analysis, the authors feel
that it would have been much better to keep the old system
intact and introduce participatory irrigation management at
tertiary level only. Creation of only FOs and Khal
Panchayats to work with the old irrigation department would
have worked satisfactorily. In view of the weak financial
and technical situation, a stepwise implementation of com-
munity-based irrigation schemes with priority for effective
and low-cost arrangements is recommended by Ararso
et al. (2009). According to Batt and Merkley (2010), the
farmers may need only institutional support to improve their
irrigation situation, without the need for a new or improved
system. PIDA has a similar bureaucratic set-up as that of the
Irrigation Department. It consists of the Minister for Irriga-
tion, Chairman Planning and Development Board, Secretary
Irrigation and Power Department, Secretary Agriculture
)

)

Kirana Rasul

Rabi 2009-10 Kharif 2010
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Department, Secretary Finance Department and Managing
Director PIDA. It is hard to change organizational culture
with the presence of a few farmers who are also nominees
of the government.

Asrar (2010) also states that over the period, abiana col-
lection gradually declined in the case of the participatory
management system of LCC (East). A declining trend was
also observed by Memon (2007) for FOs in the Nara Canal
AWB of Sindh Province. This is because of a typical socio-
political setting. PIDA is trying its best with the capacity
building of FOs with respect to abiana collection. The rev-
enue experts are providing on-the-job training to each FO.
It is, however, interesting that the officials (revenue experts)
who were blamed for their bad performance regarding the
abiana collection are being asked to assist FOs in this re-
gard. For example, the services of a Tehsildar for recovery
of abiana from defaulters are being withdrawn in participa-
tory management and the experts from the Tehsildar office
are training FOs for the same job. The authors have noted
that the problem basically was in the imbursement of abiana
to the irrigation department and not in collection. The
abiana collected by the revenue department used to be
pooled centrally and the respective divisions of the Punjab
Irrigation Department never got their due share. Hence the
need was to simplify the procedure for utilization of abiana
collected. It can still be done by making new rules. The gov-
ernment may formulate rules to provide directly to FOs a por-
tion (60% for example) of the abiana collected by the revenue
department so that FOs may utilize it efficiently. It will pro-
vide a sustainable FO system. At the same time appropriate
training and capacity building of FOs with respect to utiliza-
tion of funds and record keeping should be continued.

Regarding the water supply of main canals, both systems
are performing as per authorized discharge. This supports
the idea of no change at higher management level and work-
ing of FOs and Khal Panchayats with the old irrigation
department. However, this does not mean that there is no
need for improvement in the canals at distributary level.
There are several issues needing improvement. The autho-
rized discharge, for example, is not calculated on the basis
of crop water requirements. During peak water requirements
the authorized water supply does not fulfil crop water re-
quirement. Hence the farmers have to use groundwater to
compensate for deficiency of the canal water supply. The
areas where groundwater is either brackish or is not avail-
able, the crop yield is affected. Sedimentation of canals is
another issue among several to be looked into.

For improvement of the system and reduction of irrigation
cost, it is necessary to reduce the on-farm irrigation cost.
Cost of irrigation water is the key component, about 31%
of the total production cost in the case of centrally controlled
irrigation management and 44% in the case of participatory
management. Cost also depends on the amount of
Copyright © 2013 John Wiley & Sons, Ltd.
groundwater used to supplement canal water. The average
canal water supplies during kharif and rabi do not differ sig-
nificantly; however, there is a huge difference between the
demands during these seasons. Rice, the major crop of the
kharif season, requires three to four times more water com-
pared to wheat, the main crop of rabi. An average canal wa-
ter deficiency of 60% was found during the peak water
season. The shortfall is met through groundwater supplies,
which are relatively very expensive. Furthermore, ground-
water use in tail reaches was observed to be about 36% more
than that in head reaches. It is felt that the Punjab govern-
ment with the participation of FOs should improve land
management by application of information technology. All
land records should be computerized. Crop water require-
ments should be estimated so that authorized discharges
may be redesigned according to demand. Irrigation canal
infrastructure should also be remodelled accordingly.

Because of greater demand during the peak season
farmers start tampering with water in the head reaches as a
result of which the tail reaches either remain dry or face
short supply. Equity, as related to the water delivery system,
requires delivery of a fair share of water to farmers through-
out the system. The irrigation system in Punjab is designed
as an upstream control system. Management of upstream
control systems is highly challenging. The irrigation sup-
plies are automatically divided among the outlets along the
distributary based on their design. As long as a due share
of water enters the distributary, all the farmers expect that ir-
rigation supplies will be delivered equitably and on a contin-
uous basis. However, due to poor management, improper
maintenance, incorrect design of outlets or tampering, the
tail outlets receive less water compared to their require-
ments. Due to all these contributing factors there is consid-
erable uncertainty over the volume of water delivered.
Relative neglect of design and operational factors are the
major reasons for the gap between potential and actual per-
formance of the irrigation system. FOs are trying their best
to manage equitable water supplies. According to PIDA
evaluation (Punjab Irrigation and Drainage Authority,
2008), 83% of FOs maintained daily gauge/discharge regis-
ters and 67% maintained the outlets check registers up to
levels of satisfactory to good. About 55% of FOs have been
successful in identifying and repairing outlets that are defec-
tive or have been tampered with. There is need for training
and capacity building of FOs, so that they can maintain re-
cords regarding checking of outlets with respect to design
and performance parameters such as the delivery perfor-
mance ratio (DPR). The party system, weak political will,
favouritism, corruption, feudalism and the social set-up of
villages are the main hindrances in the performance of FOs.

Generally, it is observed that during the kharif season the
crop water requirement is high for the rice crop and is not
met through the canal water supply. So as described earlier,
Irrig. and Drain. 63: 315–327 (2014)
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farmers use groundwater in addition to canal water. In areas
where groundwater is not available or is brackish, the
farmers start tampering with irrigation water, which results
in shortage of supply at the tails. In the lower part of the
LCC system the trend of water theft is comparatively less
compared to its upper part because it grows more rice. For
the Lower Jhelum the condition of the tails is relatively bet-
ter. In Sargodah division there are orange gardens which re-
quire a moderate supply of water. So it is the best division
with respect to performance at the tails of the canals. How-
ever, comparison of the system controlled by FOs with that
controlled by the irrigation Department without FOs shows
that FOs were formed in a more problematic area. This
might be one of the reasons for relatively poor performance
of FOs.

As mentioned earlier, the performance of FOs is affected
by the social, cultural and moral values of the society. The
old system of Lamberdars (a well-known person among
farmers), Patwaries, Ziladars and Tehsildars could be very
effective in abiana collection if corruption is minimized
and as an incentive each FO gets a designated share of
abiana collected.
CONCLUSIONS AND RECOMMENDATIONS

The important conclusions and recommendations of the
present study are as follows:

• Performance assessment of two large irrigation systems
has been carried out using several key indicators. Es-
tablishment costs are high in both the Lower Jhelum
and Lower Chenab Canal systems. The average recov-
ery cost ratio of the Lower Jhelum Canal system is
1.68, whereas the average recovery cost ratio of the
Lower Chenab Canal system under participatory man-
agement is 1.46. For the participatory management sys-
tem the ratio of abiana collected to abiana assessed is
declining over time, which needs to be addressed. The
problem regarding abiana in the old system was the
imbursement of an appropriate amount. So the govern-
ment may formulate a rule for providing FOs with the
appropriate share of abiana collected by the revenue
department.

• The water supply position at the tails of most of the
canals under FO control is improving. There is a need
for proper operational management, capacity building
of FOs, and training of farmers to ensure an equitable
water supply in the Lower Chenab Canal System.

• Huge expenses in transferring management from
centrally controlled to participatory management may
be reduced by avoiding drastic changes at high levels
of administration. FOs and Khal Punchayats may work
successfully with the old irrigation departments.
Copyright © 2013 John Wiley & Sons, Ltd.
For better performance of canals it is recommended that
all FOs adopt the model of the most successful FO. There
are many possible options. On the basis of the personal ex-
perience of the authors for example, a sample FO may hire
two villagers at a modest salary to patrol the distributary. In-
stead of reporting to the police or recording the theft cases
they simply rectify the faulty outlets. They may be issued of-
ficial cards and special uniform from the FO. At the time of
seasonal maintenance, the farmers from villages of that dis-
tributary may be asked to work voluntarily. Lunch as an in-
centive may be served by the FO and all the maintenance is
done in a few days. Weeds, vegetation and sediment may be
removed effectively.
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