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INTRODUCTION
 

To understand the status of different irrigation systems in
 
Nepal, a series of rapid appraisals of irrigation systems was con­
ducted from September 1985 to February 1986. These studies were done
 
in cooperation with the Irrigation Management Project (IMP), a joint
 
project of His Majesty's Government of Nepal (HMG) and USAID/Nepal.
 
IMP will institute improved irrigation management procedures in
 
selected government irrigation systems in the hills and Terai in an
 
effort to improve the performance of these systems. Simultaneously,
 
IMP personnel will conduct long-term studies of farmer-managed irriga­
tion systems in Nepal, to try to determine what lessons could be
 
learned from these systems that could be applied to government-managed
 
systems.
 

The objective of the rapid appraisals was to provide 
USAID/Nepai and HMG officials with relevant information on potential 
project sites. Based on this information, USAID/Nepal and HMG offi­
cials could make informed decisions about where IMP should be 
implemented.
 

Rapid appraisal as a technique was developed in reaction to
 
the biases of totally unstructured "windshield surveys," and very
 
long, time-consuming detailed studies. Rapid appraisals attempt to
 
find a middle ground betfeen these two extremes. The studies
 
explicitly consider that there are always limits to budgets, time, and
 
personnel. Rapid appraisals are simply a technique to systematically
 
gather and analyze relevant information quickly and in a cost­
effecl'ive manner. 

Researchers using rapid appraisals must define the level of
 
optimal ignorance or appropriate imprecision that they are willing to
 
tolerate. Sacrifices in precision and detail are openly made to meet
 
the demands of decision-makers. Results of rapid appraisal reports,
 
therefore, should not be taken as absolute truth. Researchers facing
 
the constraints of time, money, and personnel must admit that not
 
everything needs to be known about a particular irrigation system. In
 
the case of these IMP rapid appraisals, the information gathered was
 
focused and related to the objectives of IMP.
 

We did look at both problems and opportunities in all the
 
systems studied, so that we could develop a list of strengths and
 
weaknesses for each system. It is important, however, to realize that
 
rapid appraisals are best seen as the starting point of future
 



studies. Rapid appraisals should not be viewed as ends in themselves.
They are complements, not substitutes, for more detailed, long-range
studies. 

The rapid appraisal team did not dr!wi conclusions, nor recom­mend specific sites. The team simply conducted the studies andpresents the findings in these reports. 
 Site selection will be done
 
by AID/Nepal and HMG.
 

The rapid appraisal team members were as follows:
 

*Robby Laitos, social scientist,
 
Water Management Synthesis Project


eAlan Early, agricultural engineer,

Water Management Synthesis Project


°Moin Shah, irrigated agriculture specialist,

Ministry of Water Resources, HMG
 

*Umesh Parajuli, Assistant Engineer,

Department of Irrigation, Hydrology, and Meterology (DIHM)


oPrachandra Pradhan, social scientist,
 
Tribhuvan University, private consultant
 

In February 1986, two new members joined the team when Alan Early andPrachandra Pradhan had to leave due to prior commitments. The two new
 
members were: 

*John Baxter, irrigation agronomist,

Arizona Stato University

•Upendra Gautam, social scientist,
 
Tr bhuvan University
 

It is important to realize that rapid appraisals are more ofan art, than a science. Nevertheless, there were some general prin­ciples which the rapid appraisal team did 
use. First, wee worked asan interdisciplinary team, and constant interaction among team members was stressed. Second, The duration of each rapid appralsal varied
according to the size and complexity of the irrigation system. Theshortest appraisal (on a 40 ha irrigation system) took from one-halfto one day, and the longest appraisal (on a 4,000 ha system) tookslightly more than a week. Thirdo we consciously tried to avoid thebiases of looking only at main canals, head reaches, and villages near
motorable roads. 
 Atter a site was selected for study, the team made
every effort to study the entire system from head to tail, and talk to
 as many different people as possible. 

In addition to these general principles, we also used team
members' past experiences, readings from rapid appraisal literature,and inductive learning to study the systems. We developed a five step

method for conducting the rapid appraisals.
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: team 
possible from written material, reports, and studies. 

1. 	 EntryJ The members gathered as much information as 

They identified important government and farmer informants
 
who 	 are particularly knowledgeable about the system. They
found out what other people have concluded about the site. 
(Unfortunately, there were usually no written reports on 
farmer-managed systems.) 

2. Initial Walk-Through: The entire team usually walked
 
together through the system from head to tailD exchanging

observations and insights. Key informants also accom­
panied the team. 

3. Individual Studies: Team members collected their dis­
ciplinary data through direct observatior3, field 
measurements, and informal interviews. Most of these
 
studies were qualitative in nature. Where quantitative
data were necessary (yields, landholding size), variations
 
were stressed as much as mean figures. Particularly

useful was purposively sampling all relevant socio­
economic strata of the irrigation systen: rich and poor,
 
men 	and women, landlords and tenants, head and tail.
 
Interviews were then conducted with both individual
 
respondents and key informants. Proxy indicators were
 
also uised to study the system, i.e., housing standards
 
serving as indicators for income levels.
 

4. Compare Finding=: At the conclusion of individual data
 
collection, the team members assembled to compare
 
findings, correlate data, and draw tentative conclusions.
 
This was dono in both formal and informal meetings.
 

5. -Strengths and Weaknesses: Finally, each team member
 
reported his impressions of the system's strengths and 
weaknesses. To keep the data fresh in team members' 
minds, the first drafts of the reports were written in the 
field. 

To locate appropriate sites for the rapid appraisals, a recon­
naissance of irrigation systems was first carried out in late
 
September 1985 going from far east to the far west of Nepal. The
 
reconnaissance covered both DIHM and farmer-managed irrigation systems 
in the hills and the Terai.
 

After the reconnaissance, the rapid appraisal sites were
 
selected using the following criteria:
 

1. 	Accessibilit: As IMP is to generate "visible success 
stories," we felt it was important that potential sites be 

3 



accessible to outsiders. Because of Nepal's ruggedcountry and the resulting logistical problems, we decidedthat potential sites must be thannot more a half-day's
walk from a motorable road. 

2. 	 Sla: The IMP project paper gave general guidelines for 
system sizes. 

DIHM Terat Systems 1,500 ha (one site) 
2,000 ha (one site) 

DIHM Hill Systems 
 500 	ha (total)
 

Farmer-Managed Terai Systems 500 ha (total) 

Farmer-Managed Hill systems 500 ha 
(total)
 

3. 	Control of water source, tncluding reliability: As mostirrigation in Nepal is run-of-the-river, we felt that it was important that farmers at potential sites have controlof the water source and that the source be reliable.
 

4. Minimum external conflict: This criterion relates to

number three, as external conflict over water could
seriously hamper the reliability of water supplies.
 

5. Potential for exandingcoand area and cropina inten-

J1;: We wanted to study sites that had irrigated area

and 	cropping intensity which could be expanded using

improved management procedures.
 

6. Potential for increased CropLprgduction: This could 
result from improved management procedures, as well as
using more Improved agr;cultural technologies.
 

7. Reoltcabiltv - Finally, we wanted to study sites that 
were representative of Nepalese irrigation, so that les­sons learned could be replicated in other Nepalese irriga­
tion systems.
 

After setting these criteria, we realized that they were mostapplicable to DIHM-managed systems. We did not develop a separate set
of criteria for farmer-managed systems, but 	did adapt the abovecriteria when necessary. We concerned that the farmer­were most
managed systems in Nepal should teach us lessons about irrigation
management. 

During our initial planning meetings, we also began formulat­ing a report format. For each rapid appraisal completed, we wanted aseparate report which would give officials the intormation needed to 
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make site selection decisions. Each report includes a description of 
the system and discusses the characteristics and performance of the 
physical, social/institutional, operational, and agricultural aspects 
of the system. At the end of each report the strengths and weaknesses
 
of the system are summarized.
 

The reader should realize that the studies presented here are
 
not definitive. By the nature of rapid appraisal studies, the data
 
must remain superficial. All of the sites included here deserve
 
careful study over a longer period of time. It is quite possible that 
the rapid appraisal team could have made mistakes in data collection 
and analysis. Our findings should be verified by other studies. The
 
results are best considered as hypotheses for future study.
 

By the end of the rapid appraisals, we had examined 17 irriga­
tion systems: 10 farmer-managed sites, 6 DIHM sites, and I hybrid 
system (Pithuwa) which combined both DIHM and farmer-managed
attributes. There are 9 sites from the Terai (we considered the 
Chitwan Valley as part of the Terai) and 8 sites from the hills
 
(Figure 1). We hope that these studies contribute to a successful
 
Irrigation Management Prcject, and that they also stimulate other
 
researchers to continue studies of Nepalese irrigation systems. 

We wish to thank Mr. C.D. Bhatt, Director General of DIHM, and 
Mr. Jack Pinney of USAID/Nepal for their help and encouragement 
throughout the rapid appraisals. We also thank all the DIHM and 
Department of Agriculture officials throughout Nepal who aided us in 
innumerable ways. Our greatest debt of gratitude, however, goes to 
the Nepalese farmers. We were always received with courtesy and a 
great deal of hospitality. It is to all of them that we dedicate this 
report. 
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1. PHEWA IRRIGATION PRO ECT 

A. INTRODUCTION 

The Phewa Irrigation Project is a DIHM-managed system located 
in Pokhara in the Kaski District. The command area is about 320 ha: 
298 ha on the left bank of the Phewa River and 22 ha on the right bank
 
(Figure 2). The water tax records prepared to collect revenue show a 
total net irrigated area of 255 ha out of a potential 285 ha. The 
remaining 35 ha of the commmand area are upland and irrigation is not
 
currently provided there.
 

Two of the most important characteristics of Phewa are that it
 
must supply water to a nearby electrical power generating station, and
 
the Phewa soils are such that massive quantities of water must be
 
applied to the fields. First, the Phewa system is a multipurpose 
project, supplying water for both irrigation and power generatinn. 
The project can generate 1,000 kw of power using four 250 kw turbines. 
At times, water that might be used for irrigation must b diverted to 
generate electricity. Second, coarse, shallow soils contribute to a 
very high percolation rate at Phewa. This means that farmers must 
apply very large volumes of water to their paddy crop. 

B. CHARACTERISTICS AND PERFORMANCE OF THE PHYSICAL SYSTEM 

1. Hydrology
 

The Phewa Irrigation Project receives its water from the Phewa
 
River. A dam impounds the water in Phewa Lake, the water supply for
 
both irrigation and electricity generation. As described in Volume IV
 
of the Nippon Koei Co. Ltd. report on the Phewa dam re-construction
 
project, the monthly average stream flow of the Phewa River and the
 
available water flow after regulation of the reservoir is as follows.
 
Note that the available water is greatly reduced during the dry season
 
months of December to May.
 

Since the Phewa Irrigation Project is multipurpose, water must
 
be supplied for power as well as for irrigation. The water flow rate 
required to generate 1000 kw is about 2.0 m /sec. Currently, however,
 
only about 750 kw of power are generated, and only at certain times of
 
the day and year to meet the peak demand. 3Hence, the waler flow
 
required for power seems to be about 1.5 m /sec to 2.0 m /sec. 
Therefore, with the current operating water level of the reservoir and 
the continuous power generation requirement, it may be difficult to 
supply water for irrigation from December to May. 
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Average Flow Rates Before and After Reservoir Regulation
 

Available water in Available water after 
Month Phewa River (m3/sec) reservoir regulation (m3/sec) 

January 1.43 2.09 
February 1.23 2.04 
March 1.04 1.97 
April 1.u3 1.92 
May 1.43 1,93 
June 11.00 8.62 
July 26.10 25.86 
August 34.00 33.72 
September 19.40 16.59 
Octob3r 8.80 8.61 
November 3.09 2.09 
December 1.88 2.09 

The dam breached in 1975, and a new concrete dam was con­
structed and completed 4n 1982. The dam has been designed and con­
structed to increase the full reservoir level by 1.0 m, which Iould
 
increase the ngt effective storage capacity from 7.6 million m to
 
13.3 million m . The maximum water level of the reservoir is 794.7 m,
but the water level in the reservoir has not reached that height. The 
maximum operating water level in the reservoir is about 793.7 m. By 
increasing the full reservoir level by 1.0 m to its designed value of 
794.7 m, about 250 ha of land would be submerged on the upper side of 
the lake. The owners of that land have not yet received compensation. 

DIHM officials at the Western Regional Dire'ctorate in Pokhara 
said that distribution of the reservoir water can be adjusted accord­
igg to the cropping pattern and the power demand, and that about 1.0 
m /sec of ,:aLer can be added to Phewa Lake from the Seti River. If 
that is true, there may not be water supply problems for the winter 
crop.
 

The main canal of the Phewa irrigation system is about 650 m 
long. The flow capacity of he main canal during low water levels in 
the reservoir is about 2.8 rr/sec. During the rapid appraisal, the 
amount of water in the system was greater than normal, partly due to 
the closure of the Pokhara power 3station. The flow in the main canal 
was estimated to be 2.5 to 2.8 m /sec, far in excess of the water 
required for the maturation or ripening stages of paddy growth.
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2. C~anals 

All of the main canal is lined with stone masonry. For about
200 m, the canal lies in 
a deep cut about 4.5 m high, in which minor

landslides sometimes occur. 
 There are seven branch canals off the
main canal including the canal that supplies water for power
generation. 
The following table briefly describes the branch canals.
 

The flow observed at Palpali, Sera, Mahat, Mul and Ghadi Kuloswas rushing at velocities greater than 1 m/s. 
 Although water may not
be flowing this rapidly all the time, at these velocities scouringcould become a problem with the unlined channel sections eroding withtime. Currently, the branch canals and their structures appear tofunction effectively. We did observe, however, a large amount ofseepage from lined and unlined canals. 

3. Structures
 

There are regulator structures in all 
branch canals except for
Nuwakot and Birauta Kulos. 
 All of the locking arrangements on the
spindle gate regulators are functioning well. Nuwakot Kulo and
Birauta Kulo have hume pipe outlets without regulators.
 

The outlets frcm the branch canals to the field channels are
in poor condition. There is
no control at these outlets. Every year
farmers make bigger and bigger holes in the canals, even in the linedsections, to get more water to their fields. This allows an uncon­trolled amount of water to flow from the canals to the field. 

4. Soils 

The soil at Phewa Irrigation Project is mostly sandy loam to
silty loam. The average depth of the top soil 
is about 5"-6". The
subsoil 
is composed of granite and boulders, resulting in very high
percolation, perhaps more than 50 mm/day. 
Farmers recognize the
problem that coarse, shallow soils cause for excessive water use in
the system. Excessive percolation is 
a major problem in the operation

of the system.
 

The DIHM reported water duty for late paddy is 9 to 11 lps/ha(10 lps/ha average value), which represents 9 cm/day. Over an assumed
120-day paddy growing season, 1 ha would accumulate more than 10 m of
water. 
Given that paddy consumptive use alone would not exceed 0.5
cm/day (or 60 cm over the 120-day season) great volumes of water are
being wasted through seepage and percolation in the field, or as

runoff out of the system.
 

The soil fertility is gradually decreasing due to flood
alluvial deposits, the lack of manuring practices, and the loss of
fertilizer due to the high rates of percolation.
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Branch Canals in Phewa Irrigation System 

Approx. Approx. Area Approx. Chainage of 
Name of Branch 
Canal (Kulo) 

Length 
(km) 

to be 
Irrigated 

Capacity 
(m/sec) 

Bifurcation 
from main canal 

Regulative 
Structure Remarks 

(ha) m) 

Nuwakote 1.0 22 0.30 (intake from res- Hume pipe out- Not lined 
servoir) let (250 and 

300 mm without 
regulator) 

Palpali 1.0 30 0.04 250 Spindle gate Lined up to 
1 km 

Birauta 0.70 17 0.10 310 Hume pipe Not lined 

(300 mm) 

Sera 1.50 50 0.50 620 Spindle gate Not lined 

Power - - 2.0 -

Mahat 3.0 61 0.50 650 Spindle gate Partially 
lined 

Mul 3.0 96 1.0 850 Temporary wooden Partially 
plank lined 

Ghadi 1.50 44 0.40 850 Temporary wooden Partially 
plank lined 



C. CHARACTERISTICS AND PERFORMANCE OF THE SOCIAL/INSTITUTIONAL 

SYSTEM 

1. Social Structure
 

Landholdings are distributed fairly equitablyIrrigation Project. at the PhewaThe largest landowner possesses approximately 2.5ha, though some of that land has been fragmented irito smaller plotsfor family members. The average landholding per family is about 1.0ha, with the smallest area held being one x (0.05 ha). There are
only a few tenant farmers in the area, and many castes farm in the
system. About 300 households are in the command area. 
A significant characteristic of the Phewa irrigation system isthe absence of established villages in the command area. Only thevillage of Mahat Gauda at the tail of the system is inhabited by
full-time resident farmers. At least three-quarters of the land atPhewa is owned by farmers living in Pokhara. These farmers commutetheir fields by bus when necessary. 

to 
In addition to farming, theseabsentee farmers have pursued other employment opportunities in
 

Pokhara.
 

2. Irrigation Organization
 

Phewa irrigation system was one of the old farmer-managedsystems. At that time, farmers constructed a brush dam to directwater into canals to irrigate land through Nuwakote, Palpali, Birauta,Sera, Mul and Ghadi canals. 

Until 1956 a chbJaidar or .a. was appointed by the DistrictLand Revenue Office to look after the irrigation system. The functionof the gJ jjM or djjh was to mobilize laborers from thelandholders within the irrigation command area, who were to contributeone person from each household. 1:3 received renumeration from the
Land Revenue Office. He was assisted by a .ktw1 who would get
renumeratlon in kind from the landholders within the area after paddy

harvest.
 

After the construction of permanenta dam at Phewa, the Phewairrigation system was brought under the supervision and control of theIrrigation Department. Gradually, the farmers' identification withthe system decreased. Maintenance and operation was taken care of by
the Irrigation Department. 
After the dam break in 1975, the farmers
left their land barren until irrigation water was made available in
1982. 
 Rainfall alone was not enough for paddy cultivation considering

the high percolation rate in the soil. 

After the construction of the new dam, an eleven-memberirrigation cooperation committee was formed in 1982-83, but did not 
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last long. Currently, there is no formal or informal farmers' Irriga­
tion management committee.
 

The Agriculture Deparbnent has tried some organizational
 
activities at Phewa. Last year an intensive production program in 35
 
ha was launched under the block system by organizing farmers into
 
groups. Input, credit and technical services were also arranged.
 
This year the area may be extended to 100 ha, provided timely water
 
delivery is assured.
 

Under the block approach, 150 farmers in six groups were
 
organized. Each group had a separate comimittee. Each group usually
 
met before the cropping season and consulted with a technical group
 
under the Agricultural Development Officer to determine the area,
 
crop, varieties, and input deliveries.
 

D. 	CHARACTERISTICS AND PERFORMANCE OF SYSTEM OPERATION, MAINTENANCE,
 
AND WATER DELIVERY
 

1. 	Water Allocation and Distribution
 

DIHM officials in charge of the Phewa system stated that the
 
system runs continuously when sufficient water is available in the
 
reservoir. When the water supply is insufficient, the officials
 
attempt to distribute the water on rotation among the branch canals.
 
DIHM dhalpas, who are also farmers, are supposed to open and close the
 
gates on the branch canals on the request of the DIHM engineer.
 

Farmers reported that d control the main canal gates and 
distribute water to the head reaches of branch canals. Dbn.]pA 
influence was reported to end at that point. Their official presence 
along the branch canals was reported to be rare. The .alpas appear 
to mainly communicate information between the farmers and DIHM and
 
have little to do with system operation.
 

DIHM officials stated that at night, DIHM has little to no
 
control of the water. These same officials reported that the tail
 
portion of the system does not receive its fair share of water. They
 
also stated that it would be feasible to supply additional water to
 
the farmers for a winter wheat crop.
 

When there is adequate water in the canals, the farmers do not
 
organize to distribute water. When there is a water shortage, the
 
farmers organize themselves for two reasons: a) to demand more water
 
in the system from DIHM officials (this type of organization is
 
ternpor.'ry); and b) to work out the schedule for water rotation.
 

The usual irrigation practice for the main paddy crop is to
 
apply water continuously to the fields. Some farmers expressed the
 
belief that paddy plants must live in running water. However, unless
 

15
 



water quality or some unforeseen soil quality problem is present,

paddy cultivation does not require constant water flow through a
 
field.
 

Many farmers prefer the running water (less labor intensive)

to managing the water in the fields (more labor intensive). If

farmers have other occupations that pay more than farming* then the
 
decision to substitute excess water for labor may be economically
 
justifiable to the farmers.
 

In numerous locations along the branch channels farmers had
broken the p rock masonry and opened large holes in the channel. 
Thus# water discharges may have no relation to the area served or the 
need for water. The damage, along with the lack of turnouts and gates

on the channels, indicates that the Phewa irrigation system lacks
 
water control procedures and structures.
 

At numerous branch channel locations (Pal pali, Sera, and Mahat
 
kuka), water was observed falling into the Phewa and Phurse Rivers.
The flow of this water was estimated to vary from 50 to 500 1I/s. 
 This 
waste occurs despite numerous tail farmers along Mul kulo who no 
longer are served by the system.
 

In one location commanded by Ghadi branch channel, water was

observed overflowing the field bund at a rate exceeding 50 1/s into a
 
sinkhole in the limestone. 
This sink hole has no surface outlet.
 

2. Maintenan 

DIHM officials claimed that maintenance along the main system
is performed between January and June. Phewa does not have a separate

maintenance budget. Rather, the Western Regional Directorate of DIHM
receives a lump sum for all their irrigation projects, and a certain 
portion of that is given to Phewa for maintenance. 

Main canal maintenance is the responsibility of the DistrictIrrigation Unit and is undertaken with a contractor. Farmers report
that main and branch canal maintenance is done by the .dlpaisa. The
 
farmers do 
not participate in main system maintenance, and there has
 
been no attempt to establish farmer participation in maintenance
 
activities.
 

The farmers maintain only the farm channels. Farmers report

that the farmers who share a field channel organize for group main­
tenance once a year before the late paddy cropping season. Some

farmers with farm channels across their own land report maintaining
these individually once a year, before the late paddy water 
deliveries.
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3. Conflict Management
 

Most of the farmers feel that there is an insufficient supply
of water in the irrigation canals. As a result, conflicts have 
occurred between all farmers in the system and DIHM; and between head 
farmers and tail farmers. Virtually all farmers contacted complained
of DIHM's inattention to their wants and needs. 

The farmers sometimes file petitions to the Regional
Directorate of Irrigation and sometimes even to the King. They fre­
quently make presentations to the Gandaki Zonal Commissioner. There 
are also confrontations with the Chief District Officer. In the past, 
police have been used to control the farmers, and a few farmers have 
been arrested. This has led to a lack of farmer confidence in system 
management. The conflict between DIHM and farmers is prominent in the
 
system.
 

Farmers at the tail often said that head farmers took too much
 
water, leaving little water for the tail fields. Conflict was
 
reported to commonly occur at the bifurcation points along the field
 
channel where farmers alternate checking water for their farms at the 
expense of others irrigating at the same time. 

It was reported that the intensity of conflict among farmers 
rarely exceeded quarreling and that water allocation conflicts were 
usually mutually resolved. Conflicts are generally settled in favor 
of the person still at the bifurcation point when the other person
 
leaves the scene. Each farmer, however, has to watch his farm outlet
 
and guard it regularly. 

4. Water Adequacy, Reliability and Equity
 

Most farmers contacted, particularly at the tail village of 
Mahat Gauda, complained of the small size of the DIHM m&in canal. The 
farmers claimed that their old, farmer-built canal was much larger and 
could carry more water. They identified lack of an assured water 
supply as a large problem; and said that too much water is released
 
into the river and not enough water is flowing in the "undersized"
 
DIHM main canals. 

Farmers generally reported insufficient water supply as the
 
reason why early paddy was not cropped. Two tail farmers reported
 
growing maize in the early paddy (spring) season. Farmers also
 
generally reported inadequate water supply for the late paddy (summer)
 
season. Farmers upstream from the power generator reported some wheat
 
cultivation in th3 winter season. Some reports indicated that wheat
 
received 2 to 3 irrigations in 10 to 12-day intervals.
 

Farmers plant paddy seedbeds 15 days prior to the expected
 
date of water release. They reported no advance notice of water
 

17
 



releases, but usually they have been able to rely on water release in
mid-June. 

Farmers control water distribution along the branch channels,and they report the necessity of remaining at bifucation points alongthe field channels to keep water flowing to their fields. At night,
water stealing appears to be prevalent.
 

The farmers at the tail of the Mul 
branch channel claim thatland that was once irrigated by the old farmer-managed system does notreceive water now. feelThey they have been disenfranchised by the 
new system. 

Other farmers stated that there has been unjust water
allocation. They said that politically influential people receivewater regularly because the canal was deliberately designed to benefitsome influential farmers. They said the design has created inequality
in water distribution. 

E. CiARACTERISTICS AND PERFORMANCE OF AGRICULTURAL SERVICES AND 
THE PRODUCTION SYSTEM 

The Phewa area has beer brought under the Department ofAgriculture's intensive agricultural program, and the activities ofFRIP (Fertilizer Response Integrated Project) are concentrated in the 
command area.
 

Monocropping is generally practiced, resulting in low cropping
intensities. 
Paddy is the main season crop. In the tail village of
Mahat Gauda the pattern of maize and paddy is followed. Since the

last winter season, some farmers have started growing wheat and
mustard. 
Very few farmers have adopted the pattern of paddy, wheat,
maize. 
A few farmers have started growing early paddy, late paddy and
 
lentils.
 

Farmers generally give two reasons for not growing more wheat.
One, uncontrolled grazing of cattle takes place during the winter
 season, and two, severe hail 
storms in the winter could easily destroy
an entire wheat crop. 
 Farmers growing wheat, mustard, and lentils
usually sow these crops early to use the moisture from the paddy
and to avoid potential hail damage. 

crop 

Farmers report that their annual crop calendar for late paddy
is determined by the timing of water releases from Phewa Lake.
Farmers report that they need to rotate their traditional cropvarieties of paddy annually to maintain productivity.
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If we assume a gradually increasing water demand from I mm per 
dy at seeding to 3 mm per day at maturity, a water release of 1 
m /sec used at 10 percent efficiency between the head gate of branch 
canal and the crop root zone should be sufficient to produce winter 

wheat throughout the area. If we assume a gradually increasing water 

dgmand from 1.5 mm per day to 5.0 mm per day, a water release of 1.5
 
m /sec used at 10 percent efficiency between the head gate of the
 
branch canal and the crop root zone should be sufficient to achieve 
full maize production throughout the area in spring. Therefore, total 
water supply should not be a constraint to full cropping and intensive 
production in Phewa irrigation system. The maldistribution of water, 
the effects of animals grazing out of control during the winter, and 
the lack of economic incentives might be reasons for the low cropping 
intensity at Phewa. 

2. Production Inputs
 

Farmers use improved plant varieties in an estimated 30 per­
cent of the paddy crop, 100 percent of the much smaller wheat crop, 
and 70 percent of the also small maize crop. In paddy, while Masuli 
variety is commonly grown, varieties Di, and K-39 are slowly increas­
ing in the area. One variety named Kan an has been introduced to 
some farmers due to hailstorm damage. RR2I wheat and Khumal yellow 
and Arun maize are popular improved varieties at Phewa. Paddy seed is 
usually preserved by the farmers from their own field. They usually 
are dependent on the Agriculture Inputs Corporation for maize and 
wheat seed. 

Compared to tail farmers, farmers at the head use no manure 
and very little fertilizer. The average dose recommended is 30 N, 20 
P, 10 K. Usually farmers use urea or ammonium sulphate as a top 
dressing. For wheat, 60 N, 40 P, 10 K is used after draining the 
water from the field for a short period. Plant protection practices
 
are limited to stem borer and gundhi bug control.
 

One Phewa agriculture officer and one junior technical assis­
tant are deputed in the command area. General extension methods
 
rather than the training and visit extension system are applied in the
 
area. The usual features are block demonstrations, fertilizer 
verification trials, fertilizer demonstrations, training farmers, and 
farmers' tours and field days in the block demonstrations. Although 
saihJ (the cooperative) is ineffective in the command area, inputs and 
credits are within the reach of the farmers. 
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3. Yield 
The density 

very 
of the paddy plants and tillering per plant weresatisfactory in areas having continuous water as compared tothose areas that receive less or no water. Paddy yield varied from0.5 to 3.5 mt/ha depending on varieties, fertilizer used, and amountof water received during the growing period.
 

All farmers contacted reported late paddy production in the
monsoon (summer) season. 
 There was a very great variation in farmer
reports of paddy, wheat, and maize yields. 
 Farmers at the head of
branch channels reported paddy yields of 3.6 to 7.2 mt/ha, while tail
farmers reported 1.2 to 4.8 mt/ha. 
 Head of branch farmers reported
wheat yields of 1.0 to 1.8 mt/ha. 
Tail of branch farmers reported 0.4
to 2.4 mt/ha wheat yields. 
The few farmers reporting maize production
in the spring season had yields ranging from 0.3 to 6.0 mt/ha on small

plots of land.
 

The following table shows the official records of average crop
yields, according to the District Agricultural Development Office. 
There appears to be no problem in marketing the crops. Partof the produce is consumed by the farmersp and the remainder is sold
in the Pokhara bazaar. 

Averagq. Crop Yields for Phewa Irrigation Project Supervised by
Agricultural Extension. 

Tpe Yield Average
Paddy (mt/ha) 

Yield Average
Maize (mt/ha) 

Yield Average
Wheat (mt/ha) 

Result demonstration
in farmer's fields 6.8 3.2 3.5 
Improved practices in
farmer's field 4.2 2.7 

Improved variety byfarmers 1.5 0.3 

Local variety and
improved practices 2.8 1.8 

Local variety with no
improved practice 0.4 0.9 
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Agricultural officials reported that production and produc­
tivity at Phewa could be significantly increased by introducing 
improved varieties along with improved practices, introducing addi­
tional crops into the monoculture currently practiced, diversifying 
the cropping pattern (basing the pattern on paddy with more cash crops 
such as legumes), better managing irrigation water for paddy crops, 
providing winter season irrigation at least 2-3 times in the program 
launched area, and controlling animal grazing. 

F. 	 SYSTEM STRENGTHS AND WEAKNESSES 

1. 	Strengths
 

a) 	 Pheh4 possesses a good canal network, and the 
structures that do exist are in good condition. 

b) 	 Because the irrigation system's water source is 
Phewa Lake, silt is not a problem, maintenance 
costs are low, and there Is little potential for 
damage. Also, water can be diverted from the
 
Seti River to Phewa Lake, increasing the lake's
 
capacity. 

c) 	There is much potential for organization building, 
particularly at the tail of the system. The 
farmers at the tail village of Mahat Gauda have 
demonstrated much solidarity in adversity. Im­
provements in system performance at Phewa would 
benefit these farmers a great deal. 

d) 	The soils are good for crops other than paddy,
 
particularly vegetables. Cropping intensities 
can be increased greatly if there is an assured 
water supply. Some areas of Phewa currently 
grow 3 crops, and winter cropping is feasible. 

e) 	Agricultural inputs, services and credit are
 
readily available near the command area.
 

2. 	Weaknesses
 

a) 	 The percolation rate in the soils is very high 
resulting in a high water demand and low 
fertilizer use. 

b) 	The command area is inside the Pokhara Nager
 
Panchayat and many farmers live in the bazaar
 
and not near their land. Many of these farmers
 
have developed side businesses in Pokhara and
 
may 	 view farming as only a sidelight. 
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c) 	 Water flows uncontrolled from branch to fieldchannels. DIHM management appears weak# andthere is a lack of regulators or control gates

throughout the system.
 

d) 	The outlets in the system are in very poor
condition. 

e) 	 Agricultural production level is not up to 
expectation. 

f) No effective farmer organizations are esta­
blished in the area.
 

g) There is uncontrolled animal grazing in the

winter. 
This practice has prevented many
farmers from growing wheat. Farmers alsoreport potential extensive hail damage in thewinter. Agricultural officials confirm the 
hail danger.
 

3. 	Suninary andConclusions 

The Phewa irrigation system must share its water with an
electrical power-generating station. 
This could limit the wateravailable for irrigation at times. The 	soils of the area are very
porous and large quantities of water must be applied to the fields.Farmers at the tail 
of the system would receive great benefits from
improved management of the system.
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2. HYANGJA IRRIGATION PROJECT
 

A. INTRODUCTION 

Hyangja irrigation system ismanaged by DIHM, and is still 
under construction. It is situated in Kaski District about 8.0 km 
northwest of Pokhara valley (Figure 3). It is accessible in fair 
weather by a jeep track from Pokhara. HyangJa irrigates Wards 1, 2, 3 
and 4 of HyangJa Village Panchayat. 

Farmers started digging a canal on their own to irrigate 300 
ha in this area 18 years ago. In 1968, Rs. 15,000 were made available 
to this system, and the farmers cleaned gravel and boulders out of the 
cana.. A 900 m canal was constructed in 1970, when Rs. 25,000 were 
made available to the system. A semi-permanert dam was constructed at 
that time to divert water from the Yamdi River to the canal. In 1974,
Rs. 303,000 in cash and labor were made available through farmers' 
voluntary labor contribution and a government grant to extend the
 
length of the canal from 900 m to 1500 m, but water did not flow in 
the canal, In 1982, DIHM undertook this project as the part of Hill 
Irrigation Development Program and received financial support from the 
Asian Development Bank in Manila. The construction of Hyangja irriga­
tion system started in 1982 and is to be completed in June of 1986. 
Though the distribution system is not completed, the intake structure 
and the main canal are operating. Water was first released to the 
system June 15, 1985.
 

A unique feature of HyangJa is that a farmer-managed canal
 
(Dhowan irrigation system) exists about 200 m upstream of HyangJavs
 
main canal. These canals run parallel to each other. The Dhowan
 
irrigation system has a brush dam on the Yamdi River and commands over
 
100 ha. 

The Dhowan farmer-managed irrigation system overlaps with the 
command area of Hyangja. The head of Hyangja Irrigation system used 
to be the tail commanded by the farmer-managed system, and this tail 
section received very little water. Field channels exist in this part 
of the new system. 

According to the project document, the gross command area of
 
Hyangja is about 300 ha, which extends from the left bank of the Yamdi
 
River to the right bank of the Seti River. The people of the area are
 
uncertain of the command boundaries.
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The command area is divided into three parts: lowlands on the
 
right bank of the Seti River, which lie almost within the floodplain;
 
and terraced fields divided in two by the Pokhara-Suikhet Jeep track
 
(which is the proposed Pokhara-Baglung highway). The average slope of
 
the terraced fields is four percent. Each strip of the command area
 
is about 2.50 km long and 440 m wide. 

B. CHARACTERISTICS AND PERFORMANCE OF THE PHYSICAL SYSTEM 

1. Hydrology
 

The source of this run-of-the-river system is the Yamdi River, 
which is perennial. The maximum discharge of the Yamdi River is about 
200 cumecs, and the minimum discharge is about 110 1/s. Although 
perennial, therefore, the water supply drops dramatically in the dry 
season.
 

2. Canals and Structures
 

The intake of the system is a permanent boulder-crated weir 
diversion structure with a masonry core wall and a concrete 
undersluice. This structure is 46 m long and 2.40 m high. 

The main canal of Hyangja irrigation system is 1.94 km and 
follows the alignment of the old farmer constructed canal. The canal 
is completely lined with concrete on the bed and stone masonry on the
 
sides. The first 23 m of the main canal are open, the next 892 m are 
covered, and the rest of the canal is open. The size of the main
 
canal varies as shown in the following table.
 

Main Canal Discharge, Size and Slope at HyangJa Irrigation
 
System 

Full Supply Canal Calculated
 
Chainage (km) Bed Width m) Depth (W) Slope (M) Discharge (m3 )
 

0.00 to 1.395 2.00 0.85 1.00 1.598
 

1.395 to 1.515 2.00 0.85 0.05 1.120 

1.515 to 1.635 1.00 0.85 0.20 0.870
 

1.635 to 1.875 1.10 0.80 0.05 0.464
 

1.875 to 1.940 0.80 0.80 0.05 0.295
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There are four branch canals in Hyangja that will take off
from the main canal as shown in the following table.
 

Branch Canals of Hyangja Irrigation System
 
Branch Chainage of 
 Length Designated Capacity 
 Type of Outlets
Canal Bifurcation (kn) 
 (km) of Outlets (m3/s) with Regulation (mm)
 
1 1.325 
 0.60 600 hume pipe
0.24 


2 1.515 
 2.20 900 hume pipe
0.48 


3 
 1.875 
 1.80 0.40 Rectangular
 

900 x 800
 
1.940 
 1.40
4 

0.295 Rectangular
 

800 x 800 

Currently, there are 10 outlets in the main canal 
to dis­tribute water to the farmers' field channels. 
All of these outlets
 are made of hume pipe without regulators.
 

The main canal 
runs in a deep cut (3.104 m). Therefore, the
area Just to the side of the canal bank cannot be irrigated from the
main canal. Nine super passages across the main canal have been
constructed to bring water from the Dhowan farmer-managed canal above
to these fields.
 

3. Soils
 

The soils are fine sandy loam to silt loam along branch canals
1 and 2. Medium-textured loams predominate in branch canals 3 and 4.The soils in HyangJa have inherently high percolation rates whichsubstantially affect the water duty for paddy production.locations along branch canal 2 Several were observed to have soil subsidence.At these locations, subsurface pipe erosion along the major flow pa;hhad caused the soil surface to drop 1 to 1.5 m in an area 5 to 10 m .
Some farmers reported that they are having problems with soil acidity. 
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C. CiARACTERISTICS AND PERFORMANCE OF THE SOCIAL/INSTITUTIONAL SYSTEM 

1. Social Structure
 

There are basically three socio-econcmic classes of farmers at 
Hyangja: large landowners9 smaller landholders, and landless farmers 
who often work as agricultural laborers. 

The large landowners are 5 or 6 families who own between 2.5
 
and 5.0 ha of land. These are Brahmin families, and their landhold­
ings account for about 10 percent of the command area. They usually
 
cultivate only small plots of land themselves, and employ agricultural
 
laborers to farm tha rest of their land. Their landholdings are not 
concentrated in one location, but are scattered throughout the command
 
area.
 

The smaller landholders account for most of the land and
 
population in Hyangja. These farmers own from 0.1 to 0.5 ha of land.
 
Many castes own these smaller parcels of land, including Brahmins,
 
Chettris, and even some Sarkis.
 

The landless people ;re also of many castes -- from Chettris 
to Sarkis. The landless people often work for the larger landowners 
as agricultural laborers. Many of the Sarkis have been in the area 
for generations and have provided agricultural labor for many years.
 
The agricultural laborers are paid approximately Rs. 20/day and are
 
given two meals. Women agricultural laborers are paid at half that 
rate.
 

In the 1950s and 60s tenant farming was fairly prevalent at
 
Hyangja. Now, to avoid tenancy laws, many landowners employ agricul­
tural laborers and pay them daily wages.
 

Currently, there is little sharecropping at Hyangja. We 
estimated that 95 percent of the farmland is owner-operated with the 
assistance of agricultural laborers. The little sharecropping that 
does exist is split 50:50 (half of the agricultural produce to the 
owner, half to the sharecropper). The sharecropper, however, must 
physically deliver the owners$ share to the owners' house.
 

The different socio-economic classes of farmers do not appear 
to cooperate with one another, particularly the higher and lower caste 
fzirmers. One lower caste farmer reported that his small plot of land
 
was sandwiched between a Brahmin's land and a Chettri's land. The
 
farmer contended that his neighbors ignored his requests for water.
 

The pot ir structure at Hyangja is somewhat feudal. A few
 
older, larger farm families possess most of the power. These families
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are very active in local affairs and are politically minded. LocalDIHM officials reported that these farmers have a great deal ofdecision-making power regarding irrige.tion. 

Almost all classes of farmers at Hyangja live along closeorto the main road bisecting the system. 
This road is the main trekking
route to Jomsom, and many foreigners pass through Hyangja. 
 As a
result, a great deal 
of foot and vehicular traffic pass through this
 
village. 

Farmers participated very little in planning and constructing
the project. Farmers complain that their requests, ideas, and sugges­tions are not considered. For farmerinstance, participation inselecting the canal alignment and outlets is not being sought by DIHM.Currently, technical considerations are the sole basis for decisions.DIHM officials contended that many of tha farmers' suggestions areself-serving and politically motivated, but also said that DIHM/farmer
relations are not good and need to be improved. 

2. Irrigation Organization 

Even though the system was not complete, farmers demanded in
1985 that water be released to the farms. 
 The farmers formed branchcanal water management committees to distribute the water after it wasreleased through the gates of the branch canals. Farmers are alsopressuring DIHM to finish constructing the branch canals and outlets.Opportunities for participatory planning between the farmers and DIHMto make the system functional exist, but are not being explored. 

The farmer-managed Dhowan irrigation system above Hyangja doeshave an irrigation committee formed by the village panchayat. A
 
ks.wal. mobilizes the farmers for annual 
 repairs and maintenance andalso during emergencies. Dhowan's farmer organization does not seemstrong. There noare specific regulations and the tradition of main­taining the canals is not taken seriously. Farmers do not contribute
labor to system maintenance in proportion to the land irrigated.
There is no provision for punishing farmers who do not fulfill their
 
responsibilities. 

D. CHARACTERISTICS AND PERFORMANCE OF SYSTEM OPERATION, MAINTENANCE,
AND WATER DELIVERY 

1. Water Allocation and Distribution 

As the construction of the Hyangja Irrigation Project is notfinished, comprehensive water allocation procedures have not yet been
implemented. In 1985, when area farmers asked thit DIHM release water
into the main canal, each gate along the main canal was opened for 12hours during the day and was closed for 12 hours during the night.
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When Hyangja is complete, DIHM hopes to operate the main and
 
branch canals with continuous flow, if the supply in the river is
 
sufficient. Officials did say, however, that due to the high percola­
tion rate in the command area soils, and due to the water flow in the
 
river, it may be necessary to institute a rotation schedule along the 
main canal. 

Officials would like to convince the farmers that they need 
not apply as much water to their paddy crops as they have in the past.
DIHM anticipates rotating the water releases among the 4 gates every
24 hours with three gates opened and one gate closed, if farmers will 
use less water and if a rotation schedule can be successfully imple­
mented along the main canal, DIHM expects to command all 300 ha. 
Without these preconditions, local officials said it may be difficult 
to irrigate the target command area. Rotation will have to be prac­
ticed in the winter season also. 

If Hyangja is run with continuous flow, there may not be 
enough water for branch canals 3 and 4 because the main canal gets 
smaller after branch canal 2 and there are two small outlets without 
gates between branch canals 2 and 3. 

If DIHM tries to maintain a rotation schedule, different 
durations of water release may have to be set for branch canals 3 and 
4, which could create confusion about system operation among the 
farmers. Also conflict among farmers may arise over water shares 
because branch canals 3 and 4 have more potential command area com­
pared to branch canals 1 and 2. 

As there are no control or regulating gates planned for the 
outlets from the branch canals to field channels, DIHM anticipates 
having continuous flow along the four branch canals. Without gates, a 
rotation schedule along the branch canals will be difficult. 

DIHM will employ four d for HyangJa. They will be from
 
the local area, and each one will be responsible for a branch canal.
 

When DIHM released water into the system in 1985, water was 
distributed by d from the head to the tail of the system. The
 
farmers received water from the main canal into the field channels 
that existed prior to the start of Hyangja Irrigation Project, where 
it was also distributed head to tail. The HyangJa farmer branch canal 
committees played a small role in water distribution. 
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2. Manenne 

As the system is not yet completed and has been only partially

operated for one season, no extensive maintenance has been
implemented. After the system is complete, DIHM will be responsiblefor all maintenance on the main and branch canals. So far, DIHM hasmade no plans to obtain farmer participation in main and branch canal 
maintenance. 

Farm channel maintenance is considered the responsibility of
the individual farmers and Is to be done at least once per year.Field channel maintenance is a collective activity for all farmers

whose land is 
 served by the field channel, and is to be done once in a year. Group maintenance could be initiated by any person on the

channel. No 
 sanctions exist for non-participation. 

3. Conflict Management 

Hgad farmers at Hyangja reported no conflict in waterdistribution. Two tail farmers, however, reported that they had

observed a conflict which was resolved 
by powerful men who discussed
 
the problem with the conflicting parties.
 

Local DIHM officials reported that there have been many dis­putes between farmers and DIHM during project construction. The same
officials said that they anticipate disputes with the farmers

placing the four branch canals. DIHM has 

over
 
already been accused of
taking only the smaller farmerst land out of production for canal
 

construction.
 

Detailed operational planning is not available in the project
office and iarmers' participation is not 
being sought. Mutual dis­trust between DIHM and the farmers could be a problem in Hyangja into
 
the future.
 

4. Water Adequacy, Reliability, and Equity
 

Until branch canals are constructed, water cannot reach the
middle and tail of the Hyangja command area. 
 The water released in

the canal has helped the head farmers (who are the tail farmers of the
Dhowan irrigation system). According to farmers, the summer releases
in 1985 irrigated only one-fourth of the Hyangja command area, whereasthe project personnel estimated that the water released was enough toirrigate three-fourths of the command area. 
 The head farmers are
happy about the new system, but others feel 
the main canal is toosmall to make water available to all of the targeted command area.
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E. 	 CHARACTERISTICS AND PERFORMANCE OF AGRICULTURAL SERVICES AND THE
 
PRODUCTION SYSTEM
 

Currently, farmers in the command area predominantly practice
 
traditional subsistance agriculture. Usually, monocropping of late
 
paddy dominates most of the command area. With irrigation, land
 
preparation is done mostly by draft animals with some manual labor. 
Paddy seed bed is prepared in the pulverised soil rather than in wet 
seed beds due to the unavailability of water during this period. 
Wheat and other crops are generally broadcast and depend on rain for 
water. Farmers adhere to traditional farm practices. 

The main crop grown in the area is paddy followed by wheat, 
small millet, corn and mustard. Potatos are grown year around
 
exclusively in nearby Chapaghat Panchayat where farmers use better 
cultivation practices. 

The recently harvested paddy crop that the rapid appraisal 
team observed appeared to be poor when Judged by counting the number 
of tillers.
 

The 	usual cropping patterns adopted by farmers are as follows: 

a) 	 Late paddy - rainfed wheat - rainfed maize 

b) 	 Late paddy - rainfed wheat 

c) 	 Late paddy - potatos 

d) 	Late paddy - mustard - wheat 

e) Millet - mustard - maize 

Most farmers reported that they used a traditional calendar to 
determine cropping pattern and dates. 

2. Production Inputs
 

Farmers maintain their own local seed. The use of improved
 
varieties for crops except for wheat and maize, is practically nil. 
Even for wheat, the flamers' usual practice is to replace seed after 
4-5 years. Seed usage is high as farmers usually broadcast seed, 
except for paddy. 

Fertilizer use is extremely low, and fertilizers are used by 
those farmers who grow more than one crop and do not leave land 
fallow. No pesticides are used. Agricultural extension services 
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appear extremely poor as farmers still practice traditional methods ofcultivation. Farmors appear awareto be of improved varieties andtimes for sowing wheat and maize, but they have not adopted them. No
farmer's training or production programs have been launched so far.
Also, farmers use very little or no credit to purchase material fromthe agricultural cooperative. 

3. Yild
 

The yield of paddy varies from 1.0 to 2.0 mt/ha, which iscompared to the Dhowan farmer-managed irrigation 
lcw 

system. Early matur­ing local varieties like Tauli, Katha Marsi and Jadam Kargi yield lessthan late maturing varieties like Gorkhali and Bizim Phool. Themaximum yield was reported to be about 2.5 mt/ha. 

Wheat yield is extremely variable -- 0.05 to 1.0 mt/ha -- aswheat depends on rainwater and less interculturing due to the broad­cast sowing. The average yield for wheat was reported to be 0.75
 
mt/ha.
 

Farmers grow an improved variety of maize called Khumalyellow, which yields about 1.5 mt/ha. 
 Even though cropping intensity
appears high, the total yearly crop yield does not exceed more than
3.0 mt/ha. Cropping intensity varies from '50 percent at the head to
120 percent at the tail of the system. 
 Farmers reported no problems

with pricing and marketing.
 

F. SYSTEM STRENGTHS AND WEAKNESSES 

a) The system is new 
and, managed properly, has a great dealof potential for improving irrigated agriculture in thearea. Currently, there is little improved agricultural
technology in the Intensified agriculture isarea. 

possible.
 

b) If managed properly, the system expandcan the present
irrigated area of the old farmer system and provideassured water to the tail 
farmers. Many tail farmers

currently receive no irrigation.
 

c) The area possesses good soil for diversified cropping,

primarily .rZjL crops and vegetables. 

d) The main canal isR and the construction quality 
appears to be good. 

e) The slope of the land is suitable for irrigated
agriculture. 
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2. 	 W 

a) 	 There is 1ittle effective DIHM and farmer interaction. 
Future system operation plans have no farmer involvement 
component, and communication betwe6n farmers and irriga­
tion officials seems to be absent. There is little 
organized farmer participation in construction decision­
making. The social aspects of irrigatiorn have been 
neglected at Hyangja. 

b) The system design may be faulty. The system does not 
appear able to provide water to the entire command area.
 
The capacity of the main canal at the tail (serving branch
 
canals 3 and 4) has too little discharge with respect to
 
the command area.
 

c) 	The soils in the area are not conducive to good system
 
management for paddy, as farmers will have to apply much
 
water to grow the paddy crop. Additionally, if water in 
the main canal ever flows over the top of the R
 
structure, it could easily wash away the loose canal
 
banks.
 

d) 	Considering the command area and soils, the water duty 
provided by DIHM may be inaccurate and too low. 

e) 	 Only traditional, rainfed agriculture exists in much of 
the system now, which inhibits the adoption of new 
agri cultural technol ogies. 

3. 	Summary and Conclusions
 

Hyangja irrigation system has a permanent intake structure, 
and the main canal has been lined completely. The system has not yet

started to function properly, as the operators are still learning.
 
The water source for Hyangja seems to be a major problem, since only

110 1/s flow in the Yamdi River during dry season. How much area can
 
be irrigated in the winter is yet to be ascertained. It seems that
 
the 	capacity of the main canal from chainage 1.395 km to the tall may 
be too small to meet the requirements of branch canals 3 and 4, but
 
discharge can be increased by increasing freeboard.
 

Hyangja possesses an almost feudal power structure with a few
 
large landowners holding a great deal of power. Smaller farmers and
 
agricultural laborers seem to depend on the larger farmers' decisions.
 
These larger landowners are very active in local affairs and in 
irrigation activities. 
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All classes of farmers, however, complain that DIHM plannerso not listen to farmers! suggestions. DIHM officials said that these
uggestions are often politically motivated. 
Many farmers in theroposed command area are entirely ignorant of the plans for theyangJa project. 

There is a weak, indigeneous farmer irrigation organization inie area, and the Hyangja project will overlay much of its command 
rea. Most farmers appear to welcome the addition of a new irrigation
 
Istem.
 

The current pattern of agricultural practices and production

)pears to directly reflect the unavailability of irrigation water for
irly paddy and winter crops. Since availability of irrigation water

)termines not only the type of crops to be grown, but also the crop­ng intensity per unit of area and the yield, Hyangja Irrigation

'oject's success 
depends largely on making irrigation water available
 
the command area during all three cropping seasons.
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3. SANGE PATYANI IRRIGATION SYSTEM
 

A. INTRODUCTION 

The Sange Patyani irrigation system is situated in Wards 6 and 
8 of Damauli Village Panchayat of Tanahu District, about 65 km east of 
Pokhara along the Kathmandu-Pokhara highway. The intake for the 
system is about 10.5 km from Damauli headqLarters, and the tail of the 
command area is about 1 km from Damauli. There is no motorable road 
to the project site. A foot trail from the Kathmandu-Pokhara highway 
leads to the command area in a one and a half hour walk (Figur, 4). 

Sange Patyani is a DIHM-operated irrigation system. It was 
constructed in 1965. Water was first released in 1966 before any 
permanent structures were built. Most of the structures were com­
pleted in 1970, and then the system started functioning more 
efficiently. From the intake to approximately halfway down the
 
system, improvements were made on the canal supplying a farmer-managed
 
irrigation system. From there to Patayani village at the tail of
 
Sange Patyani irrigation system, a new canal was constructed.
 

The gross command area of the system is 208 ha, which lies in
 
a long, narrow strip that is about 8 km east to west. In width, the
 
command area varies from 40 m at the head to about 750 m at the tail. 
In most places, the width of the command area is about 200 m. Sange 
Patyani is divided into 13 J (small plateaus) by natural drains 
flowing from north to south. These 13 tar include Nepal Tar, 
Panitguna, Sora Tar, Thulo Tar, and Patyani Tar. More than 50 percen;: 
of the command area lies in Thulo Tar and Patyani Tar at the tail end 
of the system. 

The majority of land in Sange Patyani irrigation system lies 
in high, man-made terraces situated below the main canal. Nearly 20 
small kholas drain small catchments above the main canal. The slope 
ranges from less than 1 percent to more than 20 percent in several 
isolated, small blocks of land close to the margin of the system near 
the farmer-managed Char Hazar system. Char Hazar Kulo starts 
approximately 1.5 km downstream from the DIHM headworks and follows a 
contour 10-40 m below the DIHM canal. 
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There is a large amount of leakage in the main canal: about50 percent at the head end and about 20 percent at the tall end.
Farmers at the nearby farmer-managed Char Hazar irrigation system 
use
this leakage water for their irrigation. 
 Since the canal is not lined
and the canal gradient is low, most of the leakage takes place through

the earthen canal. 
 There is also a large amount of leakage from
almost all structures through Its connection with the earthen canal.
Silt deposited in the main canal has never been completely removed 
within the last 20 years.
 

Even though the canal 
runs along the foot of the hills,

landslides are not a problem because the hill slopes along most of the
canal are mid. In some portions the canal banks are weak and canalbreaching is frequent. Farmers attribute some canal bank problems toburrowing crabs. The total 
length of weak canal banks through the

alignment is about 400 to 500 m. 

3. strutre 

The diversion structure is a rock-fill weir that is 31.0 m
long with an undersluice of 1.8 m and an intake regulator. It is
constructed of boulder masonry with 
a manually operated, spindle steel 
gate. 

Altogether, there are 12 aqueducts, 10 super passages (struc­
tures that carry water over a canal), 9 footbridges, and a locally

constructed tunnel of irregular shape and size about 40 m long along

the main canal. The materials used in most of the above structures
 are boulder masonry and reinforced concrete. One aqueduct is made of
brick masonry and one super passage is made of wood. 
There are all
 
together 5 escape structures with manually operated spindle steel
 
gates.
 

There are 50 outlets in the main canal to feed the field

channels. All of these outlets are made of hume pipe (100 mm to 150
 
mm in diameter) without any regulating structures. The size of the

outlets is 
not based on the land area to be cultivated. There are no
measuring structure.; anywhere in the system. All the structures,
including the Intake, are performing well except for the spindle gate
regulator. The diameter of the spindle rod was too small, and the
spindle rod has already deformed. The hume pipe outlets are also 
functioning well. 

4. Soils 

The soils observed in the upper terraces are a medium­textured, brown to reddish material derived from residual upland
parent soils. These soils are not inherently productive. Farmers at
the head of the system reported that soil fertility is declining and
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It was found that for paddy and wheat the water available in 
the river is sufficient, but for early paddy, the water available in 
the river is not sufficient for the whole Sange Patyani area. 

Sange Patyani is characterized by an important physical fea­
ture and an important soclo-economic feature. Physically, the system
 
is hydrolog' ally linked to the nearby Char Hazar farmer system, as
 
Char Hazar farmers have becomo dependent upon leakage water from the
 
Sange Patyani system. Any changes or improvements in Sange Patyani, 
therefore, will directly affect Char Hazar. Socio-economically, most
 
of the farm land at Sange Patyani is owned by absentee landlords.
 
Major benefits from improved irrigation management procedures may be 
skewed to people not living directly on the land. 

B. CHkARAC ERISTICS AND PERFORMANCE OF THE HIYSICAL SYSTEM 

1. Hydrology 

The source of water for the Sange Patyani Irrigation System is 
the Sange Khola, which is a tributary of the Madi River. Since no
 
gauging station exists on the river, monthly river flow is not 
available. It was found that the minimum discharge is 200 to 250 1/s 
in May and the maximum discharge is about 100 cumecs in July. 

2. C 

The main canal runs parallel to the command area along the
 
foothills from northwest to southeast. The main canal is 8.4 km long,

with a designed discharge of 1275 1/s. The following table shows how 
capacity varies along the main canal. 

Variations in Capacity Along Sange Patyani Main Canal
 

Full Supply Bed Width Water Depth 
Chainage (kin) Capacity (l/s) (M) (m) Grade 

0 to 2.0 1275 2.3 0.75 1/1000
 

2.0 to 3.0 800 1.8 0.90 1/3000 

3.0 to 6.5 600 1.5 0.75 1/3000 

6.5 to 8.4 330 1.2 0.60 1/2000 

There are no branch canals. Water is distributed to field channels 
directly from the main canal. 
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is becoming a major problem. Farmers said that prior to the DIHM 
system's operation, silt replenished the fields annually. 

C. CHARACTERISTICS AND PERFORMANCE OF THE SOCIAL/INSTITUTIONAL 

SYSTEM 

1. Social Structure
 

Brahmin, Kumale, and Darai castes are predominant in the Sange
 
Patyani area. Brahmins appear to own most of ths lano. In the tail reach of 
the command area, the majority of the households are Darai and Kumale. In
 
the head reach, Kumale and Brahmin are the majority. These different group.
 
are separate and there are no inter-marriages among these groups. However,
 
they have a labor exchange system for cultivation activities.
 

There seem to be four classes of farmers: (1)absentee landlords who 
own large amounts of land and rent land out to others; (2) owners with large 
amounts of land who farm some of the land and rent the rest out to others; 
(3) owners with small amounts of land who farm their own land and also rent 
land from other farmers; and (4) landless farmers and agricultural laborers. 
Some of the "landless farmers," however, may own unirrigated farmland outside 
the command area. Most farmers at Sange Patyani are owners-cum-tenants, and 
most of the cultivated land -isunder some form of tenancy or contract
 
farming. About 50 percent oF the land is owned by absentee landlords who
 
live outside the command area in nearby villages and towns. As river valleys
 
were considered a poor place to live until malaria was eradicated, most
 
absentee landlords have their houses on the upper ridges of the hills and
 
mountai ns.
 

The average landholding at Sange Patyani is about 0.5 to 1.0 ha. A
 
large farm is 3 to 6 ha. The largest landowner contacted reported that his
 
father owned 15 ha, but had divided the land equally into 5-hectare parcels,
 
one for each of,his three sons.
 

The farmers who rent land technically are not tenants, and thby are
 
not protected by tenant rights under Nepal's Tenancy Act. The landowners
 
contract with different farmers from year to year and sometimes leave their.
 
land fallow to avoid provisions of the Tenancy Act. Due to extensive land
 
fragmentation and laws governing tenants' rights, landlords are beginning to
 
farm more of their own land themselves. 

In the past, the usual rental agreement for paddy was a 50:50 crop 
share, with the contract farmer supplying all the inputs. Currently, the
 
contract farmer still supplies all the inputs, but the owner receives 3 units 
of paddy to the contract farmer's 2 units. Where it is difficult to get 
water and the land is rented from relatives, the 50:50 crop share is still 
practiced. The arrangement for early paddy is also 50:50. 
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Fertilizer and seed are sometimes difficult to obtain for winterwheat, making the 3:2 crop sharing disadvantageous to the contract farmers.
Overall costs of cultivation are high and leave little financial 
return.
Because of the complicated tenancy situation, uncertain water delivery, and
the high cost for winter crop production, winter crop cultivation is done
only at the head of the system. Few contract farmerslandowners grow wheat and largerdo not feel the need to grow wheat. 

2. Irrigation Organization 

In 1983, influential farmers organized a committeerepresentatives from that hadthe head, middle and tail of the system. According to acommittee member, the committee was initiated for the following reasons: (a)
to properly utilize the maintenance budget allocated to the system by the
government, (b) to set the maintenance priority in consultation with DIHM
officials, and (c)to set the water rotation so that the tail of the system
also gets water for cultivation. 

According to interviews with members of the irrigation committee,Sange Patyani has one main irrigation committeeby the g pn 
of 22 members which is headedof Damaul i Panchayat. The aradhan Jn is thechairman of the irrigation committee. The present arndbn pangh does not
have land in Sange Patyani irrigation system.
 

To have regular meetings and to supervise the system, a sub-committee
was also formed under the chairmanship of a member of the main committee.
The current chairman of the sub-committee lives at the tail of the system.During times of water stress, the sub-committee is active.
supplies were low, This year, waterand the sub-committee decided to ration the water
supplies. 
 The decision was carried out by DIHM dA]=.
 

The status of the irrigation committee is
relationship between not clear, and thethe committee and the irrigtion unit isestablished. Throughout the system, not well 
many farmersirrigation committee did not know about theor the sub-committee,Some farmers said that head 

or said they were ineffective.farmers do notthe sub-committee, cooperate with the committee or
and that DIHM has never supplied maintenance expenditure

figures when requested. 

The aadhan Jn has
the Sange Pityani 

verbally expressed commitment to revitalizingirrigation committee.committee members He has proposed meeting with otherand decentralizing decision-making giving that powerturnout groups. toThe members of the committee said they would like to beinformed about maintenance activities and the maintenanceirrigation committee budget. Thehas even petitioned the King requesting that the localDIHM office be required to consult with the farmers' irrigation committeeabout maintenance. 
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D. CHARACTERISTICS AND PERFORMANCE OF SYSTEM OPERATION, MAINTENANCE, 

AND WATER DELIVERY 

1. Water Allocation and Distribution
 

Tahanu District is a sub-division of the Western Regional

Irrigation Directorate. Tahanu District manages Sange Patyani system
along with several other systems. 

One supervisor and 9 d are assigned to Sange Patyani 
irrigation system. Of the 9 dhalp, 7 are assigned in the system and 
2 are deputed in the subdivisional office at Damauli. In addition to 
the regular dhal.pa, temporary workers are recruited for 3 months 
during paddy cultivation season. 

Works valued under Rs. 1,000 must be bid out and assigned to 
contractors. Larger contracts have to be approved through the 
Regional Directorate at Pokhara. 

DIHM officials at Sange Patyani stated that their main respon­
sibility was to capture water from the Sange River, deliver and dis­
tribute that water along the main canal, and maintain the main canal. 
The water is primarily used for paddy irrigation, though water is 
distributed for winter crops, too.
 

When the water supply is sufficient, the canal runs con­
tinuously and all outlets are open. During periods of water shortage,
DIHM officials attempt to give water to the top half of the system for 
24 hours, and then to the bottom half of the system for 48 hours. 
During this rotation period, field DIHM officials place rocks and 
straw in the hume pipe outlets to close portions of the main canal. 
Officials reported that there is minor tampering with the closings but 
nothing serious.
 

Head farmers reported that water was distributed turn by turn 
in the early paddy season, continuously in late paddy season, and on 
demand during winter season (for wheat). Priority In water distribu­
tion followed the location of the land relative to the turnout, with
 
closer farms having higher priority. Head farmers reported no exces­
sive water use in the system, and said that they exerted great care in
 
their water use. Leakage from the main canal and excessive deep
percolation at specific fields were recognized as water use problems
by head and tail farmers. 

DIHM officials estimated that 75 percent of the Sange Patyani
farmers are paying the water charge (Rs. 60/ha) for operation and 
maintenance. This is an extremely high rate of collection for a DIHM 
system, and both farmers and DIHM officials said that only one request
needs to be made of the farmers to secure payment. Such a high rate 
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of collection may indicate that farmers are willing to cooperate with
 
DIHM.
 

In addition, the rapid appraisal 
team observed that there were
few unauthorized outlets along the main canal and that current outlets
did not show evidence of tampering. 
 This also may indicate that
farmers are cooperating with DIHM officials and are at least partially
satisfied with the main system operation. 

DIHM officials reported that their biggest problemsexcessive leakage and seepage were thefrom the main canal, and the lack ofconitrol structures in the system. The lack of measuring devices alsomakes it difficult for DIHM officials to determine how much water isdelivered to different parts of the system. 

2. kintennce 

Maintaining the main system is done by a site office headedan overseer byin the district headquarters of TanahuRegional Irrigation Directorate. 
under the Western

At the end of the monsoon, 0.main­tenance survey is done, and the amount needed for maintenanco isforwarded to the director at regional headquarters for approval. Onthe basis of a survey report, the regional director approves the moneyfor maintenance. Most of the time, the money approved for maintenanceis less than the money requested. Hence, the subdivision ranks themaintenance jobs according to their importance. 

At Sange Patyani, canal lining to minimize leakage is the mostimportant main~snance task, then canal bank strengthening,desilting. A contractor and thendoes the maintenance during March and May.Most of the time, the money allocated for maintenance does not roachthe project on time, which delays maintenance and leaves less time to

do quality work.
 

Farmers do not participate in the annual maintenance of themain canal. Since they pay their water charges, they are not willingto contribute their labor to irrigation maintenance. Some farmersreported that they have internal farm channels that they maintainthemselves, usually once a year just before late paddy season begins. 
Field channels shared by a number of farmers were reportedbe cleaned at least once to a year for one day by the farmers. The fieldchannels were cleaned with greater frequency if monsoonthe resultedin flooding and siltation. Any farmer sharing a field channelinitiate the channel couldmaintenance, except at the tail of the systemwhere it is usually a landowner who initiates the maintenance.Sanctions for non-participation 

one day's labor 7 to 8 
were reported to amount to a charge of(Rs. when demand for labor lowis and up to Rs.10 when the demand for labor is high). The sanction was usually 
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enforced unless the absent farmer was not informed of the planned 

group activity in advance.
 

3. Conflict Management
 

Conflict over water distribution was reported in early paddy
 
season. The conflict usually was a question of priority. Farmers 
reported that such conflicts were solved among themselves through
discussion, usually resulting in a turn-by-turn agreement. Conflict 
was not reported to occur in the late paddy or winter wheat seasons. 

4. Water Adequacy, Reliability and Equity 

Farmers reported that water releases in the main canal did not 
necessarily coincide with the needs of the farmers. The late arrival 
of DIHM funds for maintenance (in June, at the end of the fiscal year)
often means that water releases for paddy cultivation are late. 

Farmers at the head of the system who were both owners and
 
operators reported receiving water in all three cropping seasons
 
(early and late paddy and winter), but that in the early paddy season,
 
water was inadequate in quantity and not delivered on time. Other
 
head farmers reported that water was adequate and timely in late paddy
 
season and adequate in winter season where water was available.
 

Tail farmers report that they usually do not have the right
 
amount of water to cultivate early paddy and winter crops. One farmer
 
at the tail of the system who was a sharecropper on two plots of land
 
could to cultivate only late paddy. Other tail farmers were allowed 
to crop early paddy and winter wheat -here water was received.
 

E. CHARACTERISTICS AND PERFORMANCE OF AGRICULTURAL SERVICES AND 

THE PRODUCTION SYSTEM
 

1. Agriculture
 

A large number of crops can be grown in the command area
 
including wheat, maize, mustard, lentils, soybeans, potatos and peas.

However, due to the availability of water, the tenancy system, and
 
market prices, paddy is the crop grown most extensively.
 

Cropping patterns and cropping intensity vary greatly in the 
command area. No one cropping pattern is recommended or practiced in 
the area. According to the availability of water, a farmer follows 
one of the following patterns: 

a) early paddy-late p~ddy-wheat 

b) paddy-wheat 
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c) paddy-mustard-wheat
 

d) paddy-maize 

Cropping intensity varies from 100 to 300 percent. We estimated that25 to 66 percent of the total irrigable area is planted in early
paddy, and 25 to 33 percent of the land is planted in wheat. 
 However,the area under 3, or even 2, crops is small. 

Farmers reported various methods for determining their crop­ping calendar. 

individually. 

In early paddy season, the cropping time is determined
In late paddy season, cropping time is determined bythe DIHM date of water release or by the calendar date. For winterwheat, cropping is done at the advice of a Junior technical assistant or by the calendar date. 

2. E="oductton Input 

Agricultural extension services are provided by a Juniortechnical 
general 

assistant stationed at the headquarters in Damauli. Theextension approach and methodology, rather than the Trainingand Visit Extension system, used.are The service appears toinadequate, as most beof the farmers complained about receiving poor orno services. 

Farmers have not received any agricultural trainingo nor havethey been organized to visit programs elsewhereagricultural practices. to look at improvedThe farmers receive some incentives fromresult demonstrations, minikit programs (small package of seeds,
fertilizer, and pesticides), 
 and seed multiplication activities.Recently, farmers were organized to take Dart in a paddy productionprogram (about 40 ha) using the block system. 

The cooperative appears to be ineffective.are controlled through Damauli Inputs and creditsexcept in the production block system,where a committoe provides the needed inputs and credits. Farmersseldom apply for credit because of the nature of the tenancy system in
the command area and because of the conditions the small
landholder/tenants must fulfill to get the credit. 
We observed no improved agricultural practices except theadoption of improved varieties. About 25 percent of the command areais covered with the improved paddy variety, Masuli. More than 90percent of the area is covered with improved wheat. Maize, mustard,
lentils, soybeans, and potatos are of local types. Farmers usuallyuse some of their own paddys maize, letitil, sovbean andcropping. Potatos and wheat seeds 

pea seeds for 
are purchased in Damauli, eitherthrough extension or through the Agricultural input Corporation. 
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3. 	Yields
 

Different yield levels are achieved in the command area.
 
Farmers reported that the average yield variation in local paddy is
 
1.0 to 1.5 mt/ha, and for Masuli, improved variety, 2.0 to 5.0 mt/ha.
 
Head farmers contacted at Sange Patyani reported late paddy yields of
 
1.7 to 1.9 mt/ha, and tail farmers reported yield variations from 1.5
 
to 2.3 mt/ha. Early paddy average yields were reported to be 1.5 to
 
1.7 	mt/ha, though sometimes early paddy yields more than late paddy. 
Wheat yield varies from 1.5 to 2.0 mt/ha. Farmers are reluctant to
 
cultivate wheat extensively and choose to grow vegetables due to price
 
and 	market factors.
 

F. 	SYSTEM STRENGHS AND WEAKNESSES
 

1. 	Strengths
 

a) 	Farmers appear very cooperative on this system, and there
 
do not appear to be large conflicts. Farmers actively
 
inquire of DIHM officials where maintenance money is
 
spent, and an estimated 75 percent of the farmers are
 
voluntarily paying their water charge. There appears to
 
be little unauthorized cutting of the candl banks.
 

b) 	Tail end farmers, in particular, are very active in trying
 
to get water to their fields. They appear receptive to
 
establishing new water users' associations or strengthen­
ing old associations.
 

c) 	DIHM management is fairly good at Sange Pityani.
 
Officials watch the canal closely, and the supervisor is
 
well trained and has been at the system for 20 years.
 

d) 	Even though the main canal is 8.4 km long (a long distance
 
in the hills), -the canal is stable as a whole. In
 
addition, no landslide problems were observed at Sange
 
Pityani. The main canal is functioning well, compared to
 
other DIHM hill systems.
 

e) 	There is high potential for increased agricultural
 
production. The land has been cultivated relatively
 
recently, and new agricultural technology can have a
 
significant impact.
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2. 	 Wuaknnae 

a) 	 Much of the land at Sange Pityani is owned by absentee 
landlords. Many of the primary beneficiaries of improved
system performance, therefore, may 	 not live in the area. 

b) 	 The prevalence of sharecropping in the area has 
accelerated mono-cropping and inhibited wInter wheat 
cultivation. 

c) 	 Coordination betueen DIHM and local farmers and also 
between DIHM and DOA appears to be poor. 

d) 	 The Sznge-Pityani DIHM irrigation system is hydrologically
linked to the Char Hazar farmer.managed system. Any
improvement made on Sange Pityani will greatly affect Char
Hazar. This complicates potential improved management 
procedures.
 

e) 	There is 
a great deal of leakage and seepage throughout

the system. This is due partly to the system being so

high on the hillside, and partly due to the numerous crabs
 
in the main canal. Some farmers reported that the crabs
 
could eat through the concrete structures.
 

f) Relatively poor maintenance, partly due to a low budget,
also contributes to the excessive leakage and seepage. 

g) The system has a poor distribution system with excess 
water at the head, and too little water at the tail. 
Additionally; the system is located so high on the 
hillside that it cannot catch the cross-drainage. 

h) 	 There are very few control structures in the system. 

i) 	 The system design is more appropriate for a Terai irriga­
tion system, where slopes are gentle. The resulting water 
flow is very slow.
 

J) 	 The agricultural system is not as productive as it should
be. Fertilizer use and yields are relatively low. 

3. 	 summary and Conclusions 

The 	command area of the Sange Patyani irrigation system is
served by a long (8.4 kin) 
 canal, which is plagued by excessive
 
leakage. There are also no control structures along the canal.

Absentee landlords and a complicated tenancy system leads to a great

deal of monocropping. All these factors hinder effective system
performance. 
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Nevertheless, Sange Pityani is not plagued by serious 
conflictsp and farmers seem willing to work with DIHM officials. The 
potential for system improvement exists. 
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II. FARMER-MANAGED HILL SYSTEMS
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1. CHAR HAZAR IRRIGATION SYSTEM
 

A. INTRODUCTION 

Char Hazar is situated in Damaull Village Panchayat in Tanahu
 
Ditrict about 65 km east of Pokhara. The intake for the system is
 
about 10 km from Damauli headquarters and the tall of the command area
 
is about 6 km from Damaul i (Figure 5). There are no motorable roads 
to Char Hazar, but there is a foot trail from Damauli which leads to
 
both Char Hazar and the nearby Sange Patyani DIHM irrigation system.
 

The gross command area of the system is about 200 ha. The 
command area extends from northwest to southeast and lies just below 
DIHM-operated Sange Patyani Irrigation System. One of the most impor­
tant features of Char Hazar is its physical and hydrological relation­
ship to Sange Pityani. The Char Hazar farmers depend on leakage water 
from Sange Patyani. 

Char Hazar is one of the oldest farmer-managed irrigation 
systems along Sange Khola. Even the old farmers do not know when this 
system was constructed. There are two explanations for the name of 
the system. One is that Char Hazar (four thousand) irrigation system 
cost Rs. 4D000 when it was constructed. The other explanation is that 
it used to irrigate 4,000 mato mutr (an old unit for measuring land; 1 
hectare = 78.6 mato muri; 4,000 mitg.muri = 50 ha). 

The Char Hazar Irrigation System begins at a brush weir
 
approximately 1.5 km downstream from the DIHM Sange Patyani system 
headworks. The command area proceeds approximately 3.5 km and is 
bordered by the Sange Khoa. Another farmer-managed system bounds 
Char Hazar on the south (downstream) side. Char Hazar irrigation 
system starts at 477 m above mean sea level and drops to 440 m in a 
distanice of 3.5 km. The slope is approximately 1 percent. 

The land is shaped into terraces and is bunded. Most of the
 
command area lies within 5 to 10 m of the same elevation as the Sange

Khola, which means 80 percent of the command area is subject to annual
 
flooding from the kh1.l. 
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B. CHARACTERISTICS AND PERFORMANCE OF THE PHYSICAL SYSTEM 

1. Hydrolog 

The primary water source for Char Hazar is Sange Khola, which
 
is a tributary of the Madi River. At the intake for Char Hazar,
 
farmers have constructed a brush dam across Sange Khola. This dam
 
needs repair every year. The minimum discharge of the river is about
 
200 to 250 I/s. In addition to the river water, the main canal of
 
Char Hazar also receives leakage and drainage water from the Sange
 
Patyani main canal. Currently, there is sufficient water for late
 
paddy and wheat cultivation, but not enough water to irrigate the
 
entire command area for early paddy. Better management could make
 
sufficient water available for early piddy.
 

2. Canals 

The Char Hazar main canal runs parallel at a lower elevation
 
to the main canal of the DIHM Sange Patyani irrigation system. The 
Char Hazar main canal is about 2.5 km long with a capacity of about 
1200 1/s. The canal banks are in good shape. However, some leakage

does occur due to construction defects. Farmers report no other water
 
or soil probl'ms. 

Seven branch canals divert water from the main canal. Most of
 
the branch canals run from north to south. The following table shows 
the length and location of the branch canals. 

Branch Canals in Char Hazar Irrigation System
 

Distance 
Branch Approximate from Intake 
Canal (Kulo) Length (m) (km)
 

Kadme Ko 100 1.00 

Aargakhe 400 1.20
 

Bhena Ko 300 1.35
 

Shale Ko 300 1.60
 

Rampure Ko 400 1.70
 

Thado 300 2.50
 

Therso 1500 2.50
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3. § tr es 

There are no permanent structures and no regulating structuresin Char Hazar. The dam at the intake is also a temporary structure.At about 1.6 km and 2.5 km there are two small drains crossing themain canal. These two drains are functioning as branch canals. There 
are 23 turnouts on the main canal. 

4. Soils 

The soils are a mixture of medium to fine alluvial materials.
Micro-relief from terrace to terrace is often as much as one meter and
the presence of old river meander scars is often seen on the land
 
surface.
 

The soils of the upper lands in the DIHM system are derived
from stream deposits. More fertile soils are in the flat land of thefarmer system which are flooded annually during monsoon. This
ultimately affects the texture as well as the fertility status of the 
flat land. 

Because the rate of water percolation through the soil is lessin the Char Hazar command area than in the nearby Sange Patyaniirrigation system, the Char Hazar system will likely require less
 
water.
 

C. CHARACTERISTICS AND PERFORMANCE OF THE SOCIAL/INSTITUTIONAL
 
SYSTEM
 

1. Social Structure
 

Brahmin, Kumale and Darai 
castes are predominant in the Char
Hazar farmer-managed system. 
Most of the landowners are Brahmins,

while other castes oftan rent land from the Brahmins.
 

The landholding patterns for Char Hazar appear similar to the
nearby Sange Patyani system. 
 Absentee landlords, owners-cum-tenants,

and landless farmers and laborers are present. It appears that most
of the farmland is rented. 
Land fragmentation among family membershas reduced large landholdings (up to 15 ha) to smaller plots (1 ha).Most land is rented on a one-year contract to avoid the provisions of
Nepal's Tenancy Act. 

Over 50 percent of the land within the system is owned by
absentee landlords who stay in the villages of Manung, Sange Patyani,
Dagun, Gunadi, Harkapurv Tilahar, Pohare Pani, Kunu Chuder, and
Archeli. 
 Share cropping is the most prevalent system of cultivation
 
at Char Hazar. 
The crops are shared 60:40; i.e., 60 percent of
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Two ijnu~L 	 The respon­,re assigned to manage the system. 

sibilities of the jjma1 w I are to inform the members about meetings,
 
keep a membership record, and plan the schedule for desilting and
 
maintenance. Currently, one ijinawal is from the Kumale ethnic group.
 

Previously, the jimaw-al was a hereditary position confined to
 
a certain family, and age was not a consideration. For example, a
 
9-year-old boy was once appointed as Jimawal by the farmers after the
 
death of his father, who was the previous Jjmawal. Currently,
 
i are elected annually by the farmers. A jjaj gets Rs. 25 

as annual renumeration. 

Each year, during the time of seedbed preparation, a general
 
meeting is called at Barahabot (a place at the center of the command
 
area). At the meeting, the following issues are usually discussed:
 

a. 	the schedule for desilting the canal and
 
constructing the brush dam at the intake;
 

b. 	who will do the desilting: the farmers,
 

wage laborers, or a contractor; and
 

c. 	the settlement of accounts.
 

There is also a cultivation committee for farmers growing winter
 
crops. Only winter crop cultivators participate in this committee's
 
meeti ngs.
 

Some farmers stated that the farmer organization is not as
 
effective as it has been in the past. It was reported that in the
 
past, farmers would spend up to 29 days working together to clean the
 
main canal. Now farmers clean for only 2 days. The following may be
 
reasons for the organizational degeneration:
 

a) 	Farmers feel they do not need to work hard
 
because of the supply of leakage and seepage
 
water coming from the Sange Patyani main canal.
 

b) 	Authority relationships have changed, and
 
leaders who have little knowledge and
 
command have been elected each year.
 

c) 	Young men are leaving the area to search
 
for new jobs or higher education.
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d) Politics have polarized the irrigation group. 

e) Landowners are away from the farm. 
D. CHARACTERISTICS AND PERFORMANCE OF SYSTEM OPERATION, MAINTENANCE
 

AND WATER DELIVERY 

1. Water Allocation and Pst jn
 

Water distribution at the head and tail of the system during
both paddy seasons was reported to be continuous. No priority system
for distributing water is present in Char Hazar. 
Farmers share water
delivery turn by turn, according to the location of the land along thelength of the field channel. 

2. Maintenance 

Once the farmers agree on a schedule for maintenance, andmethod of labor mobilization a
is chosen, the canal is desilted andcleaned. 
For maintenance and cleaning, the sharecropper, not the
landlord, contributes his labor. 
Char Hazar farmers reported many
different ways of maintaining their system.
 

The farmers at the tailend outlet start the canal cleaning.When they reach the next outlet toward the head of the system, all thefarmers on that outlet Join in cleaning and repairing the canal up tothe next outlet. 

Farmers are required to work to a designated point in thesystem depending on the amount of land they are cropping. Smallfarmers having only 5 mjt muri (0.06 ha) of land are required to
clean the canal up to Barahabot, near the middle of the command area,
or they can be exempted by paying 75 paise (100 paise 
= Rs. 1) permuI± muLi. Farmers having up to 10 m 
 mu.l (0.13 ha) participate in
canal cleaning up to Agrakhe (1.2 km from intake). Farmers having 15
minitrmd (0.19 ha) participate up to Bahatar Dam. Farmers havingmore than 15 mUQ mui (0.19 ha) must participate up to the main

intake.
 

According to the 4imaiJ, those having 5-10 mdto mud (0.06 ­0.13 ha) must contribute 2 days of voluntary labor. Those having upto 15 mat muri (0.19 ha) must contribute 3-4 days of labor. Thosehaving between 15 and 30 ma= mud (0.38 ha) can either contributelabor or cash. However, farmers with over 30 mit mutt cannot get anexemption and must contribute labor. 
When it is time to construct the
brush dam, everybody must contribute voluntary labor. 
 There are no
exceptions.
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For regular maintenance, farmers can contribute voluntary 
labor or cash. The cash contribution system is called theka. This 
year, 1 out of 5 farmers contributed labor and the rest made a cash 
contribution. Forty-three farmers took responsibility for
 
maintenance. During maintenance, there are weekly meetings near the
 
dam. Those who are absent have to pay Rs. 5. Last year, each farmer
 
who participated in regular maintenance received Rs. 22.
 

The maintenance group decides the form of punishment for
 
defaulters. If a farmer does not pay the fine or the cash
 
contribution, the members may go to his house and get some of his 
utensils equal to the value of the fine. If this cannot be done, 
paddy equal to the value of the fine Is cut from his farm. While we
 
were surveying this system, we saw people on similar farmer-managed
 
systems who were cutting paddy on a defaulter's farm. This sanction 
seems prevalent In this area. 

It waF reported that field channels are cleaner! once or twice 
a year as needed. Cleaning can be initiated by any of the farmers
 
served by a channel. Maintenance is done from the tail of a channel
 
to the head. The tail farmer starts the maintenance and is Joined by

other farmers as he works toward the head of the channel. In the last
 
reach before the turnout, all the farmers on the field channel should
 
be working together. Farmers stated that sanctions for nonattendance
 
(Rs. 10 for heavy work and Rs. 5 for lighter, routine work) are
 
enforced.
 

3. Conflict
 

Conflict over water within the upper reaches of the system is
 
infrequent. But conflicts between farmers on the upper and lower
 
reaches of Char Hazar were mentioned frequently.
 

4. Water AdeQuacy. Reliability, and Equity
 

The size and shape of the main canal below the brush weir led
 
us to estimate a maximum discharge of 1,200 1/s. Assuming that the
 
main canal loses 40 percent of its water, but that it regains the loss
 
from the leakage from the DIHM Sange Patyani system and the small 
kh.21s above the DIHM system, 1,000 I/s should serve the nominal 200
 
ha of land in the command area with a duty of 5 lps/ha. However, the
 
system greatly depends on the runoff and drainage water it receives in
 
addition to water from Sange Khola. Without the supplemental sources,
 
much more careful management would be required to effectively use an
 
approximate duty of 3 lps/ha.
 

Head farmers reported that water was both adequate and timely
 
in the early and late paddy seasons. Head farmers also stated that
 
excess water use was not a problem because of the jimawals supervi­
sion of the system. Tail farmers reported cropping only during late
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paddy season. Tail farmers said that there was not enough wateravailable to crop early paddy or winter wheat. 
E. CHARACTERISTICS AD PERFORMANICE OF AGRICULTURAL SERVICES AND

THE PRODUCTION SYSTEM 

1. Agric ure 

Farmers determine their cropping calendar by the calendar dateor by the date of water release in the system. Farmers rotate
varieties to maintain the productivity of the soil, 
but no priority is
attached to the order of the crop rotation.
 

All farmers receive enough water to grow late paddy, but iiotall farmers are able to grow crops during early paddy and winter wheatseasons. Winter cropping is practical only at the head of the system.
Those farmers at the head of the system who could grow wheat but donot, may choose to do so for the following reasons: 
 loan terms for
crop production, lack of manpower, threat of hailstorms, and low

financial returns.
 

Compared to the DIHM Sange Patyani irrigation system,Hazar farmers have more area -under early paddy 
Char 

(about hilf the commandarea) and more wheat. Farmers at Char Hazar sow their seeds earlierand harvest earlier than the farmers at Sange Patyani. Also, farmersat Char Hazar are using the improved variety, Masuli, 
on 70-75 percent
of the command area as compared to 25-30 percent at Sange Patyani. 

2. InJLt 

The production inputs at Char Hazar are similar to the ones at
Sange Patyani. Agricul'-jral extension services are available, butfarmers complain about e lack of services. The agriculturalcooperative is the same one that serves Sange Patyani, and appears tobe ineffective. 
The tenancy system at Char Hazar usually discourages

farmers from applying for credit.
 

There were few improved agricultural practices observed at
Char Hazar, except for the adoption of improved paddy varieties.
Fertilizer is usually not used for paddy, though farmers growing wheatsometimes apply fertilizer.
 

3. Yilds
 

Farmers reported early paddy production of 1.9 to 2.2 mt/ha.Late paddy cultivation provided production of 2.2 to 2.4 mt/ha. Onefarmer who was sharecropping 3:2 reported harvesting 2.3 mt/ha.Another farmer who was an owner-operator, said he used one bag of 
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ammonium sulfate on inferior land with an inadequate water supply and 
obtained a yield of only 1.5 mt/ha. 

Milling recovery is greater at Char Hazar since the husk is 
thinner and the grain is more plump compared to the harvest of the 
upper terrace of Sange Patyani system. Compared to Sange Patyani, the 
yield level is expected to be higher (10-15 percent) in Char Hazar. 

F. 	 SYSTEM STRENGTHS AND WEAKNESSES 

1. 	Strengths
 

a) 	 The system is located on relatively flat land that 
receives a significant amount of flood water, which adds 
fertile soil to the command area. Because of this flood 
plain, Char Hazar has better soils than the neaar-by Sange 
Patyani irrigation syste. 

b) 	 Because of the flatland soils, the porcolation rate at 
Char Hazar is less than the DIHM Sange Patyani system. 

c) 	 The system captures a great deal of leakage water from the 
DIHM system above; thus using otherwise wasted water. 

d) 	 The main canal is very stable. 

e) 	 An indigenous farmers' irrigation organization exists at 
Char Hazar. 

2. 	 W ns 

a) 	The farmers of Char Hazar are dependent on the leakage
 
water of DIHM's Sange Patyani system. Most of their
 
irrigation operations assume that this leakage water will
 
be available to them. 

b) 	 Absentee landlords are prevalent and generally hold the 
greater share of power in the area. Sharecropping is 
common. 

c) 	 As the farmers have come to rely on the DIHM leakage 
water, the indigenous farmers' irrigation organization has 
begun to deteriorate. Traditional rules and regulations 
are 	no longer followed, and maintenance tasks are not
 
performed as well as in previous years. 

d! 	There are no pucca structures or measuring devices in the
 
system, and no permanent intake structure exists.
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e) Agricultural services are poor and farmer agricultural
 

leakage and drainage water from Sarlge Patyani. 

practices are not improved. 

3. Summary and Conclusions 

The Char Hazar farmer-managed system has to be studied
relation to the nearby Sange Patyani DIHM system. They are in
physical proximity to one another, -'nd Char hazar farmers rely 

in 
close 
on 

Additionally, fertile
soil 
is often washed down to the Char Hazar flatlands from Sange

Patyani during floods. 

As a result of this dependence, the Char Hazar farmers' 
irrigation committee has degenerated during the past few years.Farmers have lost some of their initiative and drive. If the
organizational structure could be revitalized, Char Hazar could become 
a very efficient irrigation system. 
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2. BHANU BHAIRAH IRRIGATION SYSTEM 

A. INTRODUCTION 

Bhanu Bhairah is a farmer-managed irrigation system in Tanahu 
District about 80 km east of Pokhara. The irrigation system is acces­
sible by a fair weather Jeep road from Dumre on the Kathmandu-Pokhara 
highway (Figure 6). In the rainy season, a two-hour walk is necessary 
to reach the command area. Bhanu Bhairah irrigates Wards 2 and 3 of 
Bhanu Panchayat. 

Bhanu Bhairah is an old system. It was constructed by farmers 
about 175 years ago, and in 1955, farmers renovated a,;d extended the 
system. Since then, the system seems to have functioned quite well. 

The gross command area of the system is about 120 ha. The 
commail~r area is flat and extends from the left bank of Chundi Khola to 
the right bank of Bhaguwa Khola. It is located directly below the 
Char Say Phant farmer-managed irrigation system. 

B. CHARACTERISTICS AND PERFORMANCE OF THE PHYSICAL SYSIEM
 

1. Hydrology
 

The water source for Bhanu Bhairah is Chundi Khola, which is a
 
tributary of Marsyangdi River. Bhanu Bhairah is a run-of-the-river
 
system. The maximum discharge of the river is about 100 cumecs. The
 
minimum discharge seems to be about 200 1/s.
 

About 400 m upstream of the intake, another intake exists for
 
the Char Say Phant farmer-managed irrigation system. Hence, Bhanu
 
Bhairu system gets only the leakage water from the upstream intake for
 
winter crops. The leakage may be about 50 1/s. Therefore, water is
 
available for only about 50 ha of wheat and only 10 to 20 ha of early
 
paddy.
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Bhanu Bhairah Irrigation System 

Boundary hCommand 
Main Canal
 

Branch Canal
 
Fair Weather Jeep Road
 

Not to Scale 

Figure 6. Bhanu Bhairah Irrigation System
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2. Canals and Structures
 

The intake of Bhanu Bhairah irrigation system is located at
 

the concave side of the river. There is no obstruction, so flood
 

water enters the canal directly causing much damage and erosion. The 
width of the canal at the intake is about 100 m, which gradually 
decreases to about 2.5 m within 50 m of the intake. During low flow,
 

the diversion structure across the river is generally made of boulders
 

and brush.
 

The main canal of Bhanu Bhairah is about 1.5 km long with a
 
bed width of about 2 m and a maximum depth of water in the canal of
 
about 0.5 m. The cross section of the main canal intake and the
 

corresponding channel slope indicate that the full supply capacity in 
late paddy season is 600 I/s. For a cultivated service area of 120 
ha, 600 1/s provides a duty of approximately 5 lps/ha, which is con­
sidered normal for hill irrigation systems. 

Certain sections of the canal are in very poor condition, and
 
in some places, the bank width is only about 30 cm. Because of the
 
poor condition of the canal banks, extensive seepage causes the canal 
to breach frequently. Due to the seepage and leakage, it was found 
that the farmers shift the canal alignment. The seepage problem 
exists in about 500 m of the canal. The rest of the main canal seems 
to be in good condition. 

Bhanu Bhairah has two branch canals bifurcating from the same 
point at the tail of the main canal. These branch canals are named 
Majhuwa Kulo and Gairee Kulo. The Gairee and Majhuwa Kulos are 1.0 km 
and 1.5 km long, respectively. Both of the branch canals discharge 
approximately 350 I/s, and command approximately equal areas. No 
p structures, measuring devices, or regulating structures exist on 
Bhanu Bhairah irrigation system. 

The main canal crosses two drainages at about 300 m and 700 m. 
The drainage at 300 m carries much debris and silt, which frequently 
damages the canal. This drainage is a major problem In the system. 
Since there is no structure to carry the drainage water, the drainage 
water flows along the main canal. Farmers have constructed a vertical 
trap of bamboo to filter out vegetation and other floating material in 
the main canal. The drain at 700 m Is small. The farmers have con­
structed check dams of bamboo across the drain to stop the flow of 
silt into the main canal. 
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3. Slsi 

The soils are young alluvial deposits on the floodplain andthe low terraces. Loam to sandy loam soils are present in the commandarea in varying depths. 
The soil of the upper terraces appears to be
less fertile than that in the lower terraces. Areas receiving flood­water in the lower terraces appear to be more fertile.
 

C. CHARACTERISTICS AND PERFORMANCE OF THE SOCIAL/INSTITUTIONAL
 
SYSTEM
 

1. Soctial Structurel 

There are several comparatively large landowners in the Bhanu
Bhairah irrigation system. Some landholders in this area own up to
•7.5 ha, though most appear to own much less, perhaps 0.5 ha. Largeparcels of land are under sharecropping; we estimated about 50 percent
of the irrigated area. The most prevalent sharecropping arrangementseems to be 50:50; 50 percent of the agricultural output goes to thesharecropper and 50 percent goes to the landowner. The sharecroppersare not tenants, per set and are not protected by Nepal's Tenancy Act.
The larger landholders in the area cultivate only small parcels oftheir land themselves and allow sharecroppers to farm the remainder oftheir land. Seasonal latkr shortages and tenancy laws contribute tolandowners leaving some land fallow in the dry season. 

Brahmins are predominant in this system in terms of populationand the amount of land owned. Some Chettris and Newars also farm herewith fewer numbers of Magars and Gurungs. The agars and Gurungs havemoved out of the valley and onto the hillsides. The larger landownerswho are Brahmins are active in the system and very involved in theirrigation committee. The most powerful farmers in the system appearto take a keen interest in all irrigation activity.
 

We were told that there are 92 families in the system and thatalmost all of them live in nearby settlements in the valley and on thehillsides. The settlements seem prosperous as they contain large,well-maintained, three-story houses. The high educational level ofthe farmers and Bhanu Bhairah's proximity to main roads contributes to
the farmers' apparent economic well-being.
 

2. Irrigation Organization
 

The local people associate Bhanu Bhairah with Bhanu Bhakta
Acharya, a classical Nepalese poet, for his contribution to construct­ing the irrigation canal that feeds the plains of Chundi River valley,including Bhanu Bhairah. Over time, the Bhanu Bhairah areas under 

64
 



irrigation expanded. Currently, the command area is estimated to be
 
about 120 ha.
 

Until 1961, the system was managed by the family of Bhanu
 
Bhakta. In 1961, rules and regulations were codefied. The preamble
 
of the regulation book mentions that over four generations of the
 
Bhanu family have looked after the system# but that the time had come
 
for 	all farmers in the system to participate in managing the system. 

A committee of seven members elected from among the farmers of 
the system was formed in 1961. These members have terms of one year 
which are subject to renewal based on job performance. The committee 
consists of a chairman, a vice-cnairman, a secretary, a treasurer, and 
three other members. They meet once every fortnight. 

There are currently 92 farmers in the system. Thirty years 
ago, only 12 farmers were members of the system. The irrigation 
command area is divided into five regions. Five of the committee 
members are responsible for communicating with the farmers in each 
region, each member represents one region. 

The 	written regulations of Bhanu Bhairah irrigation system 
mention the work division of the members, facilities for the committee
 
members, resource mobilization, water distribution in normal times,
 
water distribution during stress times, and punishment and fines. The
 
irrigation organization has the following duties:
 

a) 	 Conduct a meeting of all the farmers in March 
to decide the methods and modes for repairing
 
and 	 desilting the dam and canal. 

b) 	Conduct a meeting of all farmers in July to
 
settle accounts. 

c) 	 Assess the condition of the canal and realign 
it if necessary. 

d) 	 Enforce the decisions made during the farmers' 
meetings. 

e) 	 Reinvest the savings of the system. Currently, 
Bhanu Bhairah has Rs. 800 in savings which has 
been invested on loan at 10 percent Interest. 

In addition, the chairman is responsible for conducting 
meetings, looking after the system, and leading the farmers in main­
tenance work; the secretary keeps records and accounts. The meeting 
place and time Is fixed, and if someone comes late, he is fined.
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The Bhanu Bhairah irrigation organization seems to have effec­
tively made the transition from a family-managed system to farmer­
managed system. 
Bhanu Bhairah is quite effective in implementing the
decisions reached during the general farmers' meetings. Since Bhanu
Bhairah has only one source of water to irrigate 120 ha, strict dis­
cipline is imposed and maintained for repair and maintenance. The
brush dam and mud bunds have dictated that the organization be effec­
tive to compensate for structural deficiencies in the system.
 

D. 	CHARACTERISTICS AND PERFORMANCE OF SYSTEM OPERATION, MAINTENANCE,
 
AND WATER DELIVERY
 

1. 	Water Allocation and Distribution
 

During the paddy season, the water in the river is sufficient
 
to supply a continuous flow of water throughout the system. The
 
farmers make outlets on the main canal to get water, and during the
 
monsoon season, farmers take water as they need it. Water is 
not
 
allocated in proportion to cropped land.
 

However, if there is a shortage of water during the paddy
 
season 
(or during the wheat and early paddy season), a rotation system
is introduced throughout the system. The irrigation committee meets 
at these times and decides the rotation schedule. During times of 
water stress, each outlet has only a specified amount of water flow in
proportion to the land to be irrigated. Therefore,, the type of water 
allocation system depends on the availability of water. 

Some tail farmers on the system reported that they did not
 
receive water in the dry season, despite having a rotation system.

Other tail farmers complained that during floods, head farmers some­
times destroy the intake on the river to protect their fields from

excessive water flow. While Justified from the head farmers' point of

view, this prevents water from flowing to the tail. 
 No report of
 
excessive water use was made.
 

2. 	Ma-in anc
 

Maintenance is divided into dam construction and main canal

repair. 
 The farmers have to contribute to both activities separately.

Those who fail to participate are fined. 
 The 	fine is fixed at 50
 
percent more than the current wage rate in the area. 
 Committee mem­
bers are exempt from contributing labor for their land up to 20 mato 
munt (0.25 ha). In addition to maintenance, labor is mobilized during
crises (i.e., if a bund breaches or the brush dam washes out). 

The main canal is cleaned at least once a year, before the
 
paddy season. At this time, all farmers are responsible for
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maintenance. The main canal is cleaned first, and then the farmers on 
the separate field channels clean those channels. The irrigation 
committee supervises the maintenance on the main system. 

Each year, the canal is strengthened and enlarged to bring 
more area under irrigation. Bringing more area under irrigation means 
increasing labor mobilization for repair and maintenance. Landowners
 
are not compensated for the land used to realign the canal.
 

Maintenance during the wheat or early paddy season is not 
considered a group activity. The farmers who grow crops during these 
seasons are responsible for system maintenance. 

Even though the rapid appraisal team observed the system at
 
the end of the paddy season when maintenance would be expected to be
 
poor, the condition of the main canal was good. It appeared to have
 
been cleaned recently. 

Field channel maintenance was reported to take place once a
 
year unless more maintenancia is needed to clear a blockage on a
 
channel. Maintenance begins at the tail and moves toward the head. 
Farmers who do not participate are fined Rs. 10 to 12/day. Farm 
channels are maintained individually once or twice in a year.
 

3. Conflict Management
 

When conflict arises during the alignment of the canal, the 
committee settles such issues with the landowner. To avoid conflict 
over water distribution during early paddy season, a rotation system 
is followed. While the committee is responsible for most conflict 
resolution, at the farm level the farmers settle water conflicts among 
themselves. 

Conflicts in water distribution were reported to occur often,
 
but are usually not serious. Such conflicts are generally started by
 
downstream farmers who need water. Resolution was reported to occur
 
through discussion among the parties involved; often with the help of
 
that region's committee member. 

4. Water Adequacy, Reliability, and Equity
 

Some farmers at Bhanu Bhairah reported that even in the dry 
season there is adequate water available in the system. Tail farmers, 
however, reported that during water stress, sufficient water would not 
reach the tail. When sufficient water is available, however, it does 
appear to be delivered reliably. 
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E. CHARACTERISTICS AND PERFORMANCE OF AGRICULTURAL SERVICES AND THE
PRODUCTION SYSTEM 

Current agricultural practices appear to be traditional withthe exception that soma farmers use improved crop varieties. Landpreparation is done using draft animals and humandegree. labor to someWater availability determines whether to grow early paddy 
or
r.-kJ. crops like wheat in addition to the paddy crop. 

The major crops grown in the command area are early and late
paddy, wheat, mustard, maize, potatos, linseed, and small peas.
Livestock is usually raised and integrated into the production system
as draft power, as suppliers of manure, and, to a lesser extent, as
suppliers of milk.
 

The general conditions needed to grow 
 the mail, paddy cropappeared satisfactory, except for the tendency of the local varietiesto lodge. 
 Lodging is a ,)roblem especially in 
areas having more flood­ing and fertile soil. Little difference was observed in cropappearance between the head and tail end of the canals.
 

All 
of the command area is cropped in paddy during the main
growing season. 
 In spring, about 20 to 25 percent of the area of the
head of the system is planted with early paddy. 
 In winter, about
50-60 percent of the area at the head is reported to be cropped with
wheat. 
The other crops have smaller land, except for small 
pea which
is increasing in area. 

The following cropping patterns have been adopted by the
 
farmers: 

a) Early Paddy-Late Paddy-Wheat
 

b) Late Paddy-Lentil-Wheat
 

c) Late Paddy-Wheat-Potato
 

d) Late Paddy-Wheat/Mustard/Lentil
 

Mixed cropping of wheat and small pea is also practiced.
 

The cropping intensity varies from 125 to 250 percent in thecommand area. 
Cropping intensity is higher at the head of the system

than at the tail.
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Farmers reported that they determined their own cropping 
calendar within traditional lim 4ts. Water to prepare land is supplied
 
from the head of the system to the tail. No other priorities were
 
reported either for water distribution or crop choice. No cropping
 
rotation was reported. 

2. Production Inputs
 

More than 75 percent of the command area is cropped with
 
improved paddy variety Masuli. During early paddy season, farmers use
 
CH45 or Himalee improved varieties. An improved variety of wheat
 
covers 100 percent of the command area. Other crops appear to be
 
local varieties. Farmers use their own seeds for paddy, lentil, and
 
peas, whereas they depend on the agricultural cooperative for wheat
 
seed.
 

The little fertilizer used is primarily spread by farmers at
 
the head of the system, where 2 or 3 crops are reported to be grown 
annually. Very little fertilizer has been issued for early paddy. 
The agricultural cooperative sold about 2.5 lakb rupees (Rs. 250,000) 
worth of fertilizer last year to farmers in the command area. In 
addition, very little pesticide is used (mainly to control gundhi
 
bug).
 

Agricultural extension, cooperative and credit services are
 
available at branch offices operating in the village of Sepa Bagaicha.
 
However, in view of the command area's potential and the availability
 
of better technology, the services, especially agricultural extension,
 
appear to be inadequate. 

3. Ytelds
 

Farmers reported that paddy crop yields varied from 2.0 to 3.0 
mt/ha. It was also reported that early paddy yields more than the
 
main crop of paddy per hectare. The wheat crop yield was reported to 
be an average of 2.0 mt/ha, while the yield for maize was reported to 
be an average of 3.0 mt/ha. The crop cutting report of Bhanu 
Panchayat shows the average paddy yield to be 2.1 mt/ha. Judging by
 
the appearance of the paddy crop, the average yield is probably not
 
more than 3 mt/ha.
 

Usually three crops a year are grown in a small area at the
 
head end. The total annual yield of the three crops averages between
 
7.0 and 8.0 mt/ha. The rest of Bhanu Bhairah is covered by two crops
 
a year, with a total average annual yield of about 5.0 mt/ha.
 

There does not appear to be any probloms with marketing 
surplus production at Bhanu Bhairah. Ready markets are available in 
nearby hill villages. A summary of statistics for crop production is 
presented In the following table. 
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Average Crop Production Statistics for Bhanu Bhairah
 

Source 
Early Paddy 
Head Tail 

(mt/ha) 

Late Paddy 
Head Tail 

(mt/ha) 

Wheat 
Head Tail 
(mt/ha) 

Maize 
(mt/ha) 

Farmers' report 3.4 - 3.2 3.1 2.1 1.5 3.5 
Crop cutting report 2.92 - (2.13)* (1.62)* 2.92 

Area cultivated (%) 50 ­ 100 100 100 33 

Material in parentheses are an average of the head and tail of the 
system. 

F. SYSTEM STRENGTHS AND WEAKNESSES 

1. Sjtngthj 

a) The farmers have developed an effective irrigationorganization with enforceable rules that farmers appear
obey. The management 

to 
is rational and pragmatic. The 

managanent of the command area is divided into fivegeographic regions. The committee member from each regionis responsible for that region's irrigation activities. 

b) Cooperation among farmers seems good, and water conflicts 
are resolved quickly and effectively.
 

c) Physically, the system is in good shape and is functioning
well. Soils in the area are suited for irrigated
agriculture. 

d) The farmers keep expanding the Irrigable area. 
Additionally, the area under early paddy could be 
increased by taking water from the nearby Gaundi Khola. 
Cash crops could also be introduced into the area. 
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2. 	 Yeknesaes 

a) 	Currently there is not sufficient water available to grow
 
a great deal of early paddy. 

b) 	Much land in the area is owned by a few large farmers, and
 
many sharecroppers who farm in the area hdve no tenancy
 
rights. Benefits of system improvement, therefore, may
 
not 	go to many Bhanu Bhairah farmers.
 

c) 	B6cause of the main canal's location on the river, flood­
waters often enter the canal. Under these conditions, 
head farmers will destroy the intake structure to save 
their fields, but by doing so, prevent the tail farmers 
from receiving water.
 

d) 	There are no control or other structures in the system.
 

e) 	Agricultural services are not adequate.
 

3. 	Summary and Conclusions
 

Bhanu Bhairah covers about 120 ha. The system sits on a
 
floodplain and low terraces. The flood water enters directly into the
 
canal without any obstruction causing much damage and side erosion of
 
the main canal. The length of the main canal is about 1.5 km, and the
 
lengths of the two branch canals totals about 2.5 km. Because of the
 
narrow bank widths in the main canal, large amounts of water seep
 
through the banks, causing the banks to breach frequently. There are 
two cross-drainages dissecting the main canal with no structures on 
them. There seems to be enough water available for late paddy, but 
not for wheat and early paddy. A problem in Bhanu Bhairah seems to be 
the 	lack of flood control at the intake and seepage in the main canal.
 

The 	Bhanu Bhairah farmer-managed system is a small, stratified
 
society with strict rules for irrigation behavior. Most farmers are 
conservative Brahmins who have codified a set of rules which are 
widely accepted and followed. There are a few large landowners in the 
system, but most of the area is owned by smallholders. Sharecropping 
is prevalent. A devolution of power has taken place over the past few 
years, which has increased the irrigation organization's 
effectiveness. 

The area appears to have much agricultural potential in view 
of recent improvements in agricultural practices and technology, 
especially if cash crops can be incorporated into the existing crop­
ping patterns. 
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3. CHAR SAY PHANT IRRIGATION SYSTEM 

A. INTRODUCTION 

Char Say Phant is a farmer-managed irrigation system situated 
in Tanahu District about 80 km east of Pokhara. The command area is 
accessible by a fair weather Jeep road from Dumre on the 
Kathmandu-Pokhara highway (Figure 7). During the rainy season, there 
is a two-hour walk to the irrigation system. Char Say Phant irrigates 
Ward 8 of Bharbhangyang Panchayat.
 

Char Say Phant was constructed by farmers more than 100 years
 
ago. The gross command area of the system seems to be about 50 ha. 
The command area extends from the right bank of Chundi Khola to the 
left bank of Gaudi Khola. The command area is flat, very similar to 
tho Terai. The system is located directly above the Bhanu Bhairah 
farmer-managed irrigation system. Char Say Phant irrigation system 
seems to function well. 

B. CHARACTERISTICS AND PERFORMANCE OF THE PHYSICAL SYSTEM 

1. Hydrology 

The source of water for Char Say Phant is the Chundi Khola, 
which is a perennial source. Char Say Phant is a run-of-the-river 
system. The maximum discharge of the river is about 100 cumecs, and 
the minimum dischiarge of the system is about 200 1/s. 

It was found that the system gets enough water from the river 
for late paddy and a winter crop, but a rotation system has been 
adopted for early paddy because there is usually not enough water in
 
that season.
 

2. Canals and Structures
 

The diversion structure is temporary and usually washes out
 
during floods. The main canal takes off from the left bank of Chundi
 
River. For about 130 m, the main canal runs parallel to the river.
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Some flood protection has been built by the Western Regional 
Irrigation Directorate at the intake of this system, where they have 
constructed six gabion spurs (structures across the river banks made 
of boulders covered by wire nets). The intake width of Char Say Phant 
is restricted to 2.0 m by the gabion spurs. There are no regulating 
or measuring structures in the system. 

The main canal of Char Say Phant is about 450 m long with a 
bed width of 2.20 m and a maximum depth of water in the canal of about 
40 cm. The cross section of the main canal varies from place to 
place. The full supply capacity of the main canal seems to be about
 
500 1/s. Farmers have irrigation outlets right after the intake on
 
both banks of the main canal.
 

There are four branch canals 'hat are about 200 t) 300 m long, 
and there are many field channels. The current condition of the main, 
branch, and field channels is very good. Water is always released 
from a fixed point. There are no cross drainage, seepage, or canal 
breach problems. Except for the intake which usually has to be 
repaired every year, the system is functioning fine. 

3. 	Soils 

The 	soils are young alluvial deposits on the floodplain and 
low 	terraces, which range from loam to sandy loam and lie in varying
 
depths. The soil of the upper terraces appears to be less fertile 
than that in the lower terraces. Areas receiving floodwater in the
 
lower terraces appear to be more fertile.
 

C. 	CHARACTERISTICS AND PERFORMANCE OF THE SOCIAL/INSTIllJTIONAL
 
SYSTEM
 

1. 	Social Structure
 

Almost all of the land in the Char Say Phant farmer-managed
 
system is owner-operated with little or no tenancy or sharecropping°
 
As landowners are not leaving land fallow to avoid tenancy laws,
 
c-;opping intensities are high. The largest landholder in the area
 
owns approximately 1 ha. The smallest landholding is approximately
 
0.2 	ha.
 

The 	Ranabhats, a Chettri caste, are dominant in the system as
 
they own about 90 percent of the land. Most of the Ranabhats live on 
the north side of the valley in Bhanu Panchayat. A few farmers live 
on the south side in Barbhyangjang Panchayat. The houses of the north 
side of the valley are large, well-kept, 3-story structures.
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2. Irrigation Organization
 

Char Say Phant is a farmer-imanaged system with 65 members who
are the beneficiaries of the system. 
 To manage the system, a five­member committee (a chairman and four members) has been formed. Themembers are elected from among the beneficiary farmers each year atthe annual meeting. The chairman of the committee leads the farmers
in the activities rela'ing to irrigation water management and the
 
maintenance of the system.
 

The irrigation organization looks after the annual 
repair and
maintenance of the canal and the brush dam; sets the water rotation
schedu16 for the early paddy crop; keeps a record of the members who
have participated in canal cleaning and brush dam construction; andresolves conflicts resulting from water sharing and water allocation. 

The amount of labor farmers contribute toward branch canal andmain canal cleaning and dam construction is determined as follows: 

- OLabor 
 Contribution
 

20 m (0.25 h) 1 laborer for 1 day10 matQjui (0.13 ha) 1 laborer for 1/2 day
5 mato muri (0.06 ha) 1 laborer for 1/4 day 

If the labor required is not contributed, a fine is imposed based on
Rs. 10 per laborer per day.
 

At the end of the monsoon season, the irrigation organizationmembers settle their accounts. The remaining balance is used to buy agoat, which is slaughtered and distributed to each member of theirrigation system. The irrigation organization of Char Say Phant doesnot have a system for using the balance for future capital investment
in system improvements. 

The management of the system is dominated by Ranabhats.According to one informant, only six members of the irrigation system
are not members of this major ethnic group. 

The system works well; in part because all except six farmerslive close to the farms. Also, the Char Say Phant irrigation systemhas elaborate farm channels and individual outlets to each farm, whichhas reduced the potential for conflict in water sharing.
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D. CHARACTERISTICS PND PERFORMANCE OF SYSTEM OPERATION, MAINTENANCE, 

AND WATER DELIVERY 

1. Water Allocation and Distribution
 

During the paddy season, there i sufficient water in the
 
system to provide continuous flow in the main canal. Farmers are
 
permitted to divert water to their fields through the numerous field
 
channels in the system. 

During times of water stress, or during the wheat and early 
paddy seasons, the irrigation committee meets and decides upon a 
rotation schedule. Water is rotated hourly turn by turn. Despite the 
rotation schedule, some farmers claimed that there is an inequitable 
distributlon of water. 

Head farmers reported that strict management was not imple­
mented on the main canal daily. One farmer reported a "might is 
right" system of water priority. Tail farmers reported no priority 
system. One tail farmer reported that he had no canal service and
 
received water only through seepage and runoff from higher fields.
 
Individual initiative seems to prevail.
 

2. Mntenanc 

Maintenance Is performed along the main canal at least once a 
year before the paddy season. Maintenance is performed under the 
supervision of the irrigation committee. During winter and spring
 
seasons, the farmers who grow wheat or early paddy are responsible for
 
maintaining the main canal. 

In June, the farmers have to clean, desilt and repair the
 
canal and dam. The cleaning and desilting start from the individual
 
outlets arnd farm channels, where the work is done by the individual 
farmers. Then, all the farmers on the branch canals clear their own
 
branch canals and later Join to clean the main canal. Finally, all of 
the farmers participate in constructing the brush dam. 

3. Conflict Management 

Most conflicts are mutually settled. Once in a while, con­
flicts over water distribution arise that are resolved by the
 
committee. To avoid conflict in water division, Char Say Phant has
 
elaborate farm channels so that each farm has an independent outlet on
 
the main canal.
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4. Water Adeauacy, ReliabilitY, and Equity
 

There is sufficient water for all 50 ha during the late paddy
season. 
 In the winter and early paddy seasons, water flow is sig­
nificantly reduced. 
During these seasons, the water distribution
system sometimes deteriorates and head farmers receive more reliable 
water than tail farmers. 

E. OiARACTERISTICS AND PERFORMANCE OF AGRICULTURAL SERVICES AND
THE F1ODUCTION SYSTEM 

Char Say Phant is close to the Bhanu Bhairah irrigationsystem, and they share water from the Chundi Khola. The agriculturalsystem and the production pattern at Char Say Phant are similar tothose reported for the Bhanu Bhairah system. However, there are some
differences between the two systems.
 

The Char Say Phant 
 command area is flat and receives little orno ,loodwater compared to Bhanu Bhairah. Most of Char Say Phant iscropped with local varieties of paddy rather than Masuli; and morethan 75 percent of the command area is cropped in early paddy, whereas
the early paddy crop is negligible in Bhanu Bhairah. 

2. Production Inputs 

Since more than 95 percent of the owners till their landthemselves in Char Say Phant, the farmers of Char Say Phant haveadopted intensified agriculture. RAU cultivation is reported to beextensive and no areas are left fallow. Farmers of Char Say Phant usemore fertilizer and obtain greater yields than the farmers do in Bhanu
Bhairah. 
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3. 	Yields
 

The 	following table summarizes crop yields in Char Say Phant.
 

Cropping Intensity and Crop Yields in Char Say Phant 

Early Paddy Late Paddy Wheat Corn 
Source Head Tail Head Tail Head Tall 

(mr/ha) 

Farmer's report 3.5 3.4 2.2 2.5 1.1 1.8 

Crop cutting report (3.1)* (2.0)* (1.5)* (2.15)* 

Area Cultivated (%) 100 100 100 100 60 50 

Cropping Intensity (%) 
Head - 260 
Tail - 250 

* 	 material in parentheses are an average of the head and the tail 
of the system 

F. 	 SYSTEM STRENGTHS AND WEAKNESSES 

1. 	Strengths
 

a) There is an elaborate network of branch, field and ter­
tiary canals, and there are separate outlets to each farm.
 

b) The branch and field channels are functional and well­
maintained. There do not appear to be any leakage or
 
seepage problems, and the system is not threatened by
 
landslides. 

c) There are no cross-drainage structures, so no canais are
 
adversely affected. 

d) 	 The system receives so much water that management tasks 
are relatively minor. 

e) 	 Most of the land is owner-operated and equitably 
distributed. There is little tenancy or sharecropping. 
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f) 	 Due to the social and agricultural system, many farmers 
grow three crops, including early paddy. 

g) 	 Most fanaers live in settlements close to the command 
area, so more intensive cultivation is possible. 

h) 	 The command area is on flat lands, which are suitable for 
intensive agriculture.
 

2. 	 N 

a) 	 One particular caste, the 	Ranabhat Chettris, is
predominant and 	has power over all decision-making.
"Might is right" characterizes some aspects of system
operation. 

b) 	 Farmers are not using improved agricultural practices, and
the government is not extending these services. 

c) 	 The intake on the 	river has no regulator and isuncontrolled. During floods, excessive water can damage
the system. 

d) 	 In the irrigation organization, only the chairman
active. If he is not present, 

is 
there is little communica­

tion among farmers. 

e) 	 The water fees collected by the organization are not usedfor capital improvements in the system, but for celebra­
tions and feasts. 

3. unvara ndConclusions 

Char Say Phant is a very small 
system of 50 ha located on a
floodplain and on low terraces. 
With the construction of six gabion
spurs across the Chundi River, flood problems have been reduced.
There is enough water in the river to command the above area. All the
canals seem to be functioning well. 

The 	 Char Say Phant farmer-managed system is almost entirelypopulated by one caste, the Ranabhat Chettris. 
Land distribotion isrelatively equitable, and almost all of the farmers are owner­operators. The farmers' organizational structure is relatively loose
because of their source of water is 
secure. 
Rules are somewhat lax
and the more powerful farmers sometimes manipulate the system to their
advantage. No serious social 
or organizational problems were found at
Char Say Phant. Elaborate individual outlets and farm channels are
typical 
features of this system, and the owner-operated farm manage­ment has made three-crop cultivation possible, which has increased

agricultural productivity. 
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Char Say Phant irrigation system farmers appear to use the 
land very efficiently and are intensifying agriculture to its maximum. 
Char Say has a very good indigenous agricultural system. 
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4. SATRA SAY PHANT IRRIGATION SYSTEM 

A. INTRODUCTION 

Satra Say Phant is a farmer-managed irrigation system situated 
in Tanahu District about 80 km east of Pokhara. The Kathmandu-Pokhara 
highway crosses the command area of Satra Say Phant (Figure 8). Satra
 
Say Phant irrigates Ward 1 of Abu Village Panchayat.
 

Satra Say Phant is an old system built by farmers that is so 
old that nobody knows when it was constructed. The command area seems 
to be about 40 ha of flat, terraced land. The average slope of the 
land seems to be about 10 percent at the head and 1 to 3 percent at 
the middle and tail of the system. 

Satra Say Phant is best understood in relation to the nearby
Yampa Phant farmer-managed system. Both systems share a water source, 
and there is a long-term dispute over control of that source.
 

B. CHARACTERISTICS AND PERFORMANCE OF THE PHYSICAL SYSTEM
 

1. Hydrology
 

The water source for Satra Say Phant is Aadi Mul, which is a
 
spring located in the hills above the command area. The intake of the
 
system is situated about 500 m downstream of the spring. The maximum
 
discharge of Aadi Mul spring at the intake seems to be about 1000 1/s 
with a minimum discharge of about 300 1/s. 

2. Canals and Structures 

The intake of Satra Say Phant is small, and the stream bed is 
about 10 m wide. The diversion is temporary but requires few repairs
because of relatively low discharge during floods. There is a locally 
constructed tunnel that is 0.75 m wide and 0.75 m high on the canal. 
The temporary diversion weir has been constructed across the river 
just below the tunnel so that the water flows directly into the 
tunnel. The length of the tunnel is about 30 m. The length of the
 
main canal is about 4.0 km.
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Figure 8. Satra Say Phant Irrigation System
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The upper reach of the main canal for about 1.3 km Is in very 
difficult alignment. The canal bed is rocky with good rock banks. 
This portion of the canal is very steep: an average of four percent 
or even steeper. There are two vertical drops of more than 5.0 m each 
over rock. The canal and banks are completely covered by vegetation. 
In some places, the canal cannot even be seen because of the thick 
vegetation, and it is very difficult to work along the canal. At some 
places, hand-over-hand climbing is required to reach the canal. 
However, because of the steep slope, the canal needs a minimum of 
cleaning.
 

The rest of the main canal has seepage problems. At about 1.3 
km, the canal bifurcates into two branches which run parallel along 
the same hill for about 1.5 km before rejoining into a single canal. 
It appears that the purpose of the lower canal is to trap the seepage 
water from the upper canal. The lower canal was constructed later. 
The branched portion of the canal is steep, but less so than the head 
reach of the canal. 

The remaining portion of the main canal (1.2 km) also has 
major seepage problems. In this portion, the soil in the canal banks 
is loose, and big cavities were observed in many places along the 
canal. Leakage may be as much as 40 percent in this portion of the 
canal.
 

The cross sections of the canal vary from place to place.
Some portions of the canal are about 30 cm wide, but other portions 
are about 2.50 m wide, depending upon the slope. The full supply 
capacity of the canal seems to be about 500 1/s. 

At 4.0 km the command area starts. Satra Say Phant does not
 
have any branch canals but it does have 23 field channels to irrigate 
the 40 ha in the system. The system has no structures except for some 
dry masonry retaining wall along the banks of the main canal. There 
are no cross drainages, no regulating structures, and no measuring 
structures. Water distribution is approximate. 

3. S 

The terraces have mostly loam soil with good depth and 
textutre, as it contains much humus. Below the terraces, the flatter 
land is sandy loam with little humus. The waterholding capacity of 
the area appears to be satisfactory. The soil is fertile, and fer­
tility ismaintained with adequate applications of manure and other 
fertil izers. 
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C. CiARACTERISTICS AND PERFORMANCE OF THE SOCIAL/INSTITUTIONAL 

SYSTEM
 

1. Social Structure
 

A few large landowners, perhaps 7 or 8, hold large parcels of 
land (2.0 to 2.5 ha) compared to other hill sites. The smallest
landholder identified owned 0.05 ha. We estimated the average

landholding at approximately 0.5 ha. Approximately 70 percent of thecropland is owner-operated. The other 30 percent is sharecropped
50:50 -- half of the agricultural output goes to the landowner and
 
hal f to the sharecropper.
 

Almost all the farmers in the area are Brahmins and perhaps 10
percent of the Satra Say Phant farmers are Magars. The pradhn Danch
for nearby Bandipur Panchayat, however, is Magar. Brahminsp however, 
seem to dominate the irrigation committee ard all irrigated agricul­
tural activities.
 

A major feature of Satra Say Phant is the Kathmandu-Pokhara
 
highway, which bisects the command area. A high volume of commercialtraffic and public transportation pass over this road. Access to
Pokhara and Kathmandu, therefore, is relatively easy for Satra Say

Phant farmers.
 

2. Irrigation Organization
 

The local people believe that Satra Say Phant is 200 years

old. Before the land survey 
in 1968, this area was known as Adhikary
Phant. After the survey, the area was named Satra Say Phant, because

the land measurement came out to be 1699 nA= mUrti (21.6 ha). The
local people added one more and made it 1700 
 (Satra Say). The command 
area today is larger.
 

Until 1979, the irrigation system was looked after by a
Jimaul. A 4Jlawal is a government agent who is responsible forcollecting land revenue behalf ofon the government. If the revenuecollection falls short of the quota for the area, he must pay the
 
revenue difference himself. 
Since irrigation contributes to produc­
tivity in the land, the JJmaal. looks after irrigation as well.
the harvest is not good, revenues fall short, so the JimawaJ is 

When 
active

in order to maintain the productivity of land within his assigned

area. Since he is the government agent In the village, he is

respected by the farmers and his orders are carried out.
 

After the Jimawa3 system was discontinued in Satra Say Phant
in 1979, a seven-member committee was formed to look after the irriga­
tion system. Currently, they have a 10-member committee with 
a
chairman, vice chairman, secretary, treasurer, and six other members.The secretary has been the same person since the committee was formed. 
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The committee has written rules which are updated each year after 
discussion. There were 45 irrigators registered as members in 1979 
and 1980. Currently, there are still 45 members according to the 
record of the committeg. 

The tasks of the committee are to maintain the system and 
repair the dam annually# guard the dam during main crop cultivation 
(paddy); and allocate water to each farm within the command area. The 
irrigation organization is kept alive and active because Satra Say
Phant has a serious water rights conflict with Yampa Phant, another 
firmer-managed irrigation system, at the source of the spring. 

D. CHARACTERISTICS MND PERFORMANCE OF THE SYSTEM OPERATION, 

MAINTENANCE, AND WATER DELIVERY 

1. Water Allocation and Distribution
 

Sharing the Aadi Mul Spring with Yampa Phant irrigation system 
has been an issue for generations. The Satra Say Phant irrigation 
system attempts to direct all of the spring's water into their main 
canal. When Satra Say Phant farmers divert the spring water into 
their canal, the lower sections of Yampa Phant are deprived of water. 
Therefore, the farmers of Yampa Phant frequently break the Satra Say 
Phant brush dam to feed water to the canals going to Yampa Phant. For 
this reason, protecting the dam in order to secure a steady flow of 
water is a prominant task of Satra Say Phant's irrigation committee. 

The committee assigns six different persons for each night to 
guard the dam. Each group reports any activity to the chairman the 
next morning when they return from the dam. 

After the irrigation committee took over water distribution 
from the .iimawl, the farmers found that they could not do the job
satisfactorily as a group. The caittee then contracted the respon­
sibility for water allocation and distriLjtion to a person called a 
water supervisor. The contract is reviewed each year, and the water 
supervisor's performance is evaluated. 

During the summer paddy season, water is allocated along the 
main canal by the supervisor. The farmers have used the same alloca­
tion procedures for many years. Though there are no p outlets 
along the main canal, the size of the outlets is fixed according to 
tradition. When someone needs waterp they give the water supervisor 
four to five days advance notice. The water supervisor allows water 
to flow into the first outlet until all the lands there are wet. He 
then rotates water from outlet to outlet from head to tail along the 
main canal until all the fields are wet. This procedure is repeated 
throughout the season.
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When the rains are late or do not come during summer paddyseason, the water supervisor divides Satra Say Phant into four blocksand allocates water for 24 hours to each block. For his work, thewater supervisor receives from each farmer 2 kg of paddy per JoRaJ2i(0.05 ha). Farmer responsibility for delivery begins at the

individual field channels.
 

Those farmers who do not conform to the water distributionsystem, are fined. The first violation fine is Rs. 5, the secondviolation fine is Rs. 50P and the third violation fine is Rs. 100. 
a farmer neglects to pay the fine, water is 
If
 

not given to his farm.
 

The water supervisor is responsible for keeping the waterflowing in the canal. If the water supervisor shows partiality in
distributing the water, he fined Rs.is 5 the first time and Rs. 10the second time. 

Unauthorized water use is prohibited. The first violationfine is Rs. 50; the second violation fine is Rs. 100. Besides the
fine, offenders are required to compensate for any damages.
 

If someone damages the dam, he is fined Rs. 100. This ruleapplies to irrigators and non-irrigators and is directed against the

Yampa Phant farmers. 

During the winter and early paddy seasons, the water super­visor does not allocate the water. 
It is the farmers who plant crops
in those seasons who are responsible for allocating water along themain canal. When a water shortage is severe, the committee determines 
the rotation for water distribution. 

2. Maneac
 

When the jiml managed Satra Say Phant, 128 men were mobi­lized for main canal maintenance each day until the work wascompleted. The command area was divided into 4 blocks; 32 men fromeach block contributed their labor. Today, these blocks are the basis
for the rotation system for water distribution during stress periods.
 

After the irrigation committee formed, they locally con­tracted for the annual maintenance 
was 


of the main canal. The lowestbidder for the Job is given the contract for the year. In 1985, thecontract amount for the maintenance work was Rs. 1000. The vice­chairman of the committee supervises the contractor. Dam repair isalso done through a contractor. To construct the brush dam is not 
difficult and does not take many laborers.
 

The maintenance supervisor for Satra Say Phant is responsiblefor beginning maintenance in June or earlier. The maintenance super­visor receives a lump sun of money from the irrigation committee, and
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he must perform al l of the main system maintenance using that money. 
The farmers contribute Rs. 5/ropani (0.05 ha) for maintenance. 
However, if there is a large breach in the canals all memnbrs must 
contribute labor for the repair. 

In the winter and early paddy seasons, only the farmers plant­
ing crops are responsible for main system maintenance. They must 
clean and maintain the system using their own resources. 

3. Conflict Management 

The major source of conflict for Satra Say Phant farmers is 
the disagreement with Yampa Phant farmers over water rights on the 
Aadi Mul Spring. This is a perennial conflict and has never been 
satisfactorily resolved. Internal conflicts at the farm level are 
settled by the individuals involved. Other conflicts are settled by 
the committee. Farmers reported that they had no conflicts in the 
system over water distribution. 

4. Water Adequacy, Reliability and Equity
 

All of the sampled farmers of Satra Say Phant reported that 
water was inadequate and untimely in the winter and spring seasons. 
Sometimes shortages of short duration were reported in the sunmor 
(monsoon) season as well. Water shortages, sometimes due to leakage 
in the main canal, are a critical element in Satra Say Phant irriga­
tion system performance. 

E. CHARACTERISTICS AND PERFORMANCE OF AGRICULTURAL SERVICES AND THE 
PRODUCTION SYSTEM
 

1. Agriculture
 

The agriculture of this area is predominantly subsistance.
 
Paddy is the main crop, followed by wheat, maize, lentils, peas, 
potatos, and some vegetable crops. Ginger it being introduced as a 
cash crop. A few farmers have started growing vegetables to supply to 
a nearby market. 

The area under different crops varies greatly from year to 
year depending on the availability of irrigation water. All farmers 
grow late paddy. Farmers expressed a preference for early paddy crop.
At Satra Say Phant, 30 to 35 percent of the total command area is 
cropped with early paddy. Wheat is cropped in 55 percent of the area, 
followed by peas, maize, lentils, and other crops. 

Different cropping patterns have been adopted by the farmer. 
The predominant patterns are: 

a) Early paddy - late paddy - wheat 
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b) Early paddy - late paddy - lentil/pea 

c) Maize - late paddy - wheat/lentil/pea. 

Some winter cropping of wheat and mustard is also practi 
id.
 

Cropping intensity varies from place to place depending on
water availability. Usually three crops are grown at the head of the
system. Cropping intensity is higher at the head (185%) than at the
tail 
(160%) (lentils, maize, and peas not included).
 

2. Production InDuts
 

The farmers' use of improved varieties is limited to early
paddy followed by wheat, maize and late paddy. 
The area under dif­ferent improved varieties of paddy is about 25 to 30 percent.
 

Farmers purchase 10 to 15 percent of their wheat seed through
the agricultural cooperative. 
Seeds of other crops, including wheat,
are either produced by the farmers themselves or are exchanged among
farmers. Timing, availability, and the high price of seeds are the
contributing factors to poor seed sales. 

The use of inputs like fertilizers and pesticides is limited,which is understandable in view of the small holdings and poor
economic statu. of the farmers. Manure is used extensively for earlypaddy, wheat and maize. Areas growing three crops (early paddy ­paddy - wheat) usually receive some fertilizer as a top dressing. 
late 

The extension service is available., and a production campaign
by blocks was recently organized. Some minikits containing a packageof inputs such as fertilizer and pesticides have been given out andsome demonstrations have been done, but without followup. 
 Production
credits are available through local cooperatives.
 

In view of the ease of transport to market and the existence
of subsistence agriculture, marketing presents no problems.
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3. 	 Yield 

The average yields from the crop cutting reports are presented 
in the following table. 

Average Crops Yields for Satra 
Say Phant Irrigation System 

Average 
Crop Yield 

(mt/ha) 

Early Paddy 3.12 

Late Paddy 2.70 

Wheat 1.65 

Maize 2.50 

An improved variety of paddy (Savitri) has yielded more than 4.5 
mt/ha. Total crop yield per year for three crops varies from 6.3 to 
7.5 	mt/ha.
 

F. 	 SYSTEM STRENGTHS AND WEAKNESSES 

1. 	Srengths
 

a) 	 There is a great deal of organizational solidarity at 
Satra Say Phant. There are extensive written records and 
accounts, and all members collectively protect the 
s5stemvs water right from the Yampa Phant farmers. 

b) 	 The organization is responsive and able to react to chang­
ing situations. As many Satra Say Mhant farmers have 
found additional employment elsewhere, the organization 
has contracted people to perform essential irrigation 
tasks. Members know who is responsible for these tasks. 

c) 	 The steep slope in the upper half of the main canal over a 
small area meaiis that there is less chance of leakage 
and/or seepage. 

d) 	 There is a good intake structure (the brush dam and rock 
tunnel) at the water source.
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2. Wanesse
 

a) There is usually insufficient water at the source.
 

b) There is considerable leakage and seepage along the lower
half of the main canal. The contractors do not appear to
maintain the system adequately. 

3. Summary and Conclusions
 

The main canal of Satra Say Phant is about 4.0 km with a very
difficult alignment, and slopes of about four 
pturcent. The entire
length of the main canal before it reaches th(, :.mmand area is inthick forest. The last third of the main canal ,ias very serious
 
seepage and canal breach problems.
 

The source of the system is a spring. Since the high flood
discharge of the system is only about 1000 l/s, there are no problems 
at the intako.
 

This system was originally managed by a jimawa1 and is now
managed by an irrigator's committee. 
 The Satra Say Phant farmer­managed system has a formal organizational structure with writtenregulations. Over the years, the organization has adapted to changingcircumstances; i.e., the construction of the Kathmandu-Pokhara

highway, increased employment opportunities outside of agricultural
sector, and hiring contractors tr carry out 
specific irrigation tasks.About one-fourth to one-third of the land is sharecropped, as farmers
have begun leaving agriculture. Because of 
the external threat totheir water source and the single caste area, the Satra Say Phant
farmers possess a great deal of group solidarity. 

Spe ..ation of work is prevalent in the system. Watermanagement .u allocation is carried out by a person assigned to theseduties. Maintenance through a contract paid by financial contribu­
tions from irrigators are examples of Job specialization induced hvinternal and external economic and social factors in this area. 

The command area, while producing more than double thenational average in crops per unit of land, is still of subsistancenature, as is indicated by the limited use of inputs aiid new irrigatedagriculture techniques. Growing more cash earning crops and adopting
high-production strategies are needed. 
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5. YAMPA PHANT IRRIGATION SYSTEM
 

A. INTRODUCTION
 

Yampa Phant is a farmer-managed irrigation system situated in 
Tanahu District about 80 km east of Pokhara. It is located on the 
north side of the Kathmandu-Pokhara highway across the Aadi Mul Khola 
Valley from the Satra Say Phant farmer-managed irrigation system 
(Figure 9). Yampa Phant irrigates Ward 8 of Bandipur Village 
Panchayat. Yampa Phant is an old system constructed by famnrs. 
Nobody knows when it was constructed. 

The gross command area of Yampa Phant seems to be about 40 ha. 
The average land slope of the command area is about four percent. 

Yampa Phant is divided into three subsystems, each having its 
own canal. The canals are called the Jaise (the upper canal), Baraha 
(middle level), and Kukhure (lower canal). For the purposes of the 
rapid appraisal, the team looked at Baraha canal in detail. The 
specific information given here for Baraha canal may or may not apply 
to the other two canal subsystems in Yampa Phant. 

B. CHARACTERISTICS AND PERFORMANCE OF THE PHYSICAL SYSTEM 

1. Hydrgl 

Baraha Canal in the Yampa Phant irrigation system is supplied 
by the significant amojnt of leakagb that comes through Santra Say 
Phant's dam on the upper Aadi Mul Spring, and by Jaise Kulo, which is 
also fed by a spring (Sano Aadi Mul) and irrigates the upper terraces 
of Yampa Phant. The Sano Aadi Mul Spring is roughly half the size of 
the Aadi Mul Spring, according to the farmers of Yampa Phant. The 
farmers at Yampa Phant do not have an agreement with the Satra Say 
Phant farmers for sharing the water of Aadi Mul Spring. Hence, during 
water shortages, farmers from Yampa Phant frequently destroy the Satra 
Say Phant dam on Aadi Mul. 

The maximum discharge of the Aadi Mul at the intake point in 
combination with the Sano Aadi Mul Spring seems to be about 1.5 cumecs 
and the minimum about 100 I/s. 
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Figure 9. Yampa Phant Irrigation System
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2. 	Canals and Structures
 

The intake structure for Yampa Phant is quite stable. It is a
 
rock-fill weir about 2 m high and 15 m long. There are no regulating
 
structures at the intake. As maximum discharge is relatively low, 
flooding is not a problem at the intake. 

The main canal runs for about 2 km. There are no drainages 
thai cross the main canal. The average width of the main canal is 
about 1.5 m and the maximum depth of water in the canal is about 0.3 
m. 	 The full supply capacity of the main canal seems to be about 200
1/s. 

The condition of the main canal seems quite good along the
 
first 1.5 km. The bank width for that distance is about 1.5 m.
 
Farmers irrigate from the main canal starting at about 1.5 km. There 
are no branch canals. Instead, the water goes directly from the main 
canal to field channels. There are 12 outlets on Baraha Canal. There 
are no measuring structures in Yampa Phant, and the only other struc­
ture is a dry-stone masonry retaining wall on the valley side of the 
main canal to prevent canal breach. 

The 	terrace fields have mostly loam soil with good depth and
 
texture as they contain much humus. Below the terraces, the flatter 
lands have soil that is sandy loam with little humus. The waterhold­
ing capacity of the area appears to be quite satisfactory. The soil 
is fertile and the farmers maintain the fertility by applying manure 
and 	some fertilizer. 

C. 	 CHARACTERISTICS AND PERFORMANCE OF THE SOCIAL/INSTITUTIONAL 
SYSTEM 

1. 	 Social Structure 

The Yampa Phant farmers appear to have slightly smaller 
landholdings than their neighbors in Satra Say Phant. The largest 
landholding in Yampa Phant may be about 1.5 ha with the average 
landholding under 0.5 ha. Most of the farming is done by owner­
operators.
 

Brahmins are the predominant caste in the area, but a Kulmi 
settlement Is also present. The Kulmi provide some agricultural labor 
on the Brahmin farms. 

As in Satra Say Phant, the Kathmandu-Pokhara highway bisects 
the small command area. Access to these urban centers is easy for the 
Yampa Phant farmers. 
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2. Irrigation Organization
 

According to an informant in the village, the main canal of
Yampa Phant is older than that at Satra Say Phant. Originally, Baraha
Kulo was constructed to irrigate the trust land (gutjhi. land) of the
Baraha temple. The produce of the guthi land was used to manage the
Baraha temple, which is located at the source of the irrigation water.
The goddess of the temple is considered a protector by the people of

Satra Say Phant and Yampa Phant.
 

Disputes over water rights between the people of Yamipa Phantand Satra Say Phant have occurred frequently. In the early 1950's
Satra Say Phant farmers filed a case in 
court to establish their water
rights. 
The case reached Pradhan Nyayalaya (supreme court) in 1953,
and the court decided that the water should continue to be divided in
half between Yampa Phant and Satra Say Phant as was traditional. (The
Nepali word "aadi," in Aadi Mul Spring, means half.) This left the
issue unresolved, as farmers from each system claimed rights to the
water. 
Satra Say Phant famers built a dam on Aadi Mul 
to protect and
ensure a steady water flow. 
 The continued dispute, however, has
strengthened their respective irrigation organizations as farmers have
fought to maintain water rights.
 

According to the secretary of Yampa Phant's irrigation
organization (who also manages the Baraha canal), 
the objective of
Yampa Phant's infoi- al irrigation organization is to get the watersupply in the canal by any means. 

The Yampa Phant irrigation system does not have a formalcommittee: one man is responsible for system operation. 
There are 40
members in the system. When problems arise, 5 to 6 members of theirrigation system get together and decide what to do. 

The man given responsibility for system operation inspects the
dam and canal each day and measures the water flow in the canal. 
 If
necessary, he breaks the Satra Say Phant diversion dam to get water to
Baraha. 
This man also organizes canal maintenance every year.
 

As there is no formal committee, there are no written
regulations. 
However, traditions have been established, and the
members of the system know the informal rules and their obligations.

Hence, the system functions well.
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D. CHARACTERISTICS ND PERFORMANCE OF SYSTEM OPERATION, MAINTENANCE 

AND WATER DELIVERY 

1. Water Allocatlon and Distribution
 

If there is no water shortage during the summer paddy season,
 
the main canal runs continuously. When water flows continuously,
 
farmers take water from the main canal as they wish. However, when
 
there is a water shortage, the Baraha canal is divided into half: the
 
upper 6 outlets and the lower 6 outlets. Water is then rotated every
 
24 hours between the upper and lower outlets. For winter crops a,'d 
early paddy, there are no set rules. Farmers who plant during these
 
season;, are responsible for allocating water among themselves. 

Each group of farmers sharing a field channel is responsible 
for water del ivery to individual farmers, who in turn apply the water 
to their fields. Those farmers interviewed reported no knowledge of a 
priority system. 

2. Maintenance 

The farmers at Yampa Phant are very concerned about main 
system maintenance. They have devised a rotation system to mobilize 
labor for maintenance. During the summer paddy season, maintenance 
responsibility is rotated among the 12 outlets daily. One laborer per 
day per outlet is required. After 12 days, responsibility shifts back 
to the farmers served by the first outlet. Within each field channel 
served by an outlet, farmers also rotate the responsibility for main 
system maintenance. Each farmer takes a turn inspecting the main 
canal and making necessary repairs. Everyone participates during an 
emergency. If a farmer does not show up during his maintenance turn, 
he is fined the daily wage rate during that period. If he neglects to 
come on the day of his assignment, he is imposed with a double fine. 
If his absence is unavoidable, he is allowed to contribute his labor 
at a later date instead of paying the fine. 

3. Conflict Management
 

The conflict with Satra Say Phant over water rights has not
 
been resolved. For conflicts within Yampa Phant, four to five members 
of the irrigation system meet informally to resolve the conflict. 
Conflicts over water distribution are usually settled In favor of the 
farmer who needs water most urgently. 

4. Water Adequacy, Reliability, and Equity
 

All of the farmers interviewed at Bahara Kulo reported that
 
water is inadequate and untimely at the head and tall of the system

during the winter and early paddy seasons. Occasional shortages in 
the summer paddy season were reported as well. 
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E. CHARACTERISTICS AND PERFORMANCE OF AGRICULTURAL SERVICES AND 

THE PRODUCTION SYSTEM 

1. Agriculturf 

Agricultural practices are more or less traditional 
except for 
the adoption of improved varieties and the use of fertilizer. The
small holdings and limit the useterraces of draft animals, and so 
farmers depend more on manual labor in most of the command area. The 
cultivation of paddy, wheat, corn, lentils, peas and other crops

depends largely on the availability of water in each season. A few
 
head of cattle for draft power, manure, and milk and a few citrus
 
plants are found at the households of the command area.
 

The general condition of the paddy crop, especially the 
Savitri variety, is impressive. More than half the command area is

under early paddy and wheat; about 10 percent is in lentils and peas

and 5-10 
percent is under maize. Most farmers follow the cropping
pattern of early paddy - late paddy wheat.- Most of the command area 
grows these crops year-round, making cropping intensity more than 275
 
percent.
 

2. Production Inputs
 

More than 85 percent of the area cropped in late paddy is 
covered with Masuli and Savitri improved varieties, whereas early
paddy occupies 100 percent of the area in improved varieties. Seventy
percent of the corn grown is improved and 100 percent of the wheat is
improved. Lentils, peas, and beans are local varieties. Fertilizers 
are used on Savitri late paddy, early paddy and wheat. Extension and 
cooperative services are available, and farmers depend on the agricul­
tural cooperative to supply wheat and corn seed. 

3. Yield 

High crop yields are reported from this area. The crop cut­
ting data collaborates the high yield reports. The average crop
yields as reported by farmers is presented in the following table. 
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Average Crops Yields on Baraha Canal, 
Yampa Phant Irrigation System 

Head Tai 1
 
(mt/ha) (mtJ ha)
 

Early paddy 3.6 2.3
 

Late paddy 3.3 2.3
 

Wheat 2.0 1.8
 

Maize 3.5 2.6
 

The high cropping intensity at Yampa Phant helps the farmers
 
produce an annual average total yield of 7.5 to 8.0 mt/ha of land for
 
three crops.
 

Except for a few farmers' resenting the low price of wheat,
 
there appear to be no market problems. However, wheat is slowly being 
replaced by green peas. 

F. 	 SYSTEM STRENGIIS AND WEAKNESSES 

1. 	 Stngths 

a) 	Cultivation is intense. Many farmers grow three crops 
with a 300 percent cropping intensity. 

b) 	 Farmers are eager to Improve their farming techniques, 
particularly using improved seeds and fertilizer. Better 
agricultural technology has been extended to this area, 
and farmers have accepted it. 

c) All 40 members of the irrigation organization appear to be 
equally active and willing to contribute resources for
 
essential irrigation tasks. 

d) Farmers are very conscious of the need for, effective 
maintenance to improve irrigation system performance. 

e) Most farmers are owner-operators. 

f) Farmers are enjoying high paddy yields, due in some 
measure to the suitable soils in the area. 
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a) There is usually insufficient water at the source.
 

b) The main canal has no p structures.
 

c) No formal record-keeping exists within the irrigation
 
organization. 

3. Summary and Conclusions 

Yampa Phant irrigation system is small -- about 40 ha on 
highland terraces. There is a conflict over water rights between the
 
farmers of Yampa Phant and those of Satra Say Phant. The main canal
 
seems to be in good shape and is stable. There are no drainages
 
across the main canal. 

The Yampa Phant farmer system possesses an informal, but very

alert and active organization. Tradition, rather than formal, written 
rules and regulations dictate farmer irrigation behavior. Written
 
regulations may not be that important for managing this system.

Having a strong tradition known to all members of the irrigation
 
svstem makes the system functional and effective.
 

Upper caste Brahnins are owner-operators and do not rent out
 
their land. This agrarian structure also contributes to group

solidarity despite the absence of a formalized organizationdl 
structure.
 

The total command area of the system appears to fully utilize
 
the available irrigation water by growing three crops in a year. The 
introduction of improved varieties of cereals appears to be
 
satisfactory. However, farmers have adopted few improved agricultural 
practices, including plant protection measures. Lentils and peas are
 
being grown in larger areas which need to be seeded with better
 
varieties. Production input- have to be accelerated with more inten­
sification in production. 
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IV. DIHM--MANAGED TERAI SYSTEMS
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1. PANCH KANYA (UPPER KHAGERI) rIPRJECT 

A. INTRODUCTION 

The Panch Kanya Project was constructed and is operated by
Chitwan Valley Development Project of DIHM with the financial assis­
tance of the Asian Development Bank. This project irrigates Wards 4,
5, 6, 7 and 9 of Ratna Nagar Village Panchayat about 8 km east of
Bharatpur along the Bharatpur-Hetauda highway (Figure 10). 

The main system started operating in 1980, but some of the

branch and lateral canals (field channels) have been built only
 
recently. 
Some of the lateral canals are still under construction.
 

The gross command area of the system is about 600 ha, but due
 
to various factors, the system currently irrigates only about 300 ha.

By improving portions of the main canal, structures, source of water
 
and some of the lateral canals, the command area can be extended up to
 
600 ha.
 

The Panch Kanya irrigation system is located on the middle
 
terraces of the Narayani and Budhi Rapti Rivers' flood plains. The
 
land slopes less than .5 percent through most of the system except at 
the tail where the slope increases to 1 to 2 percent.
 

There are two important features of Panch Kanya. One, the
 
physical system is in great disrepair, with excessive leakage and
 
seepage. The water distribution is poor throughout the system and
 
farmers are vocal in their complaints about system operation and 
maintenance. The second important characteristic of Panch Kanya is 
the existence of a farmers' irrigation committee in at least some 
portions of the system. This committee was established by the
 
farmers, and members attempt to manage water despite the serious
 
physical problers in the system. 

B. CHARACTERISTICS AND PERFORMANCE OF THE PHYSICAL SYSTEM 

One water source for the irrigation system is the Panch Kanya

River, which is spring-fed. Since the Panch Kanya River is not large
enough to fully supply the irrigation command area, the project has 
already constructed an intake (except fixing the regulator gate) from
 

103
 



hume pipe 

".4-Spring Area 

UIZ Panch Kanya Irrigation Project 

'"%.~Command Boundary-'" Main Canal 

Branch Canal . a\ 

Figure 10. Panch Kanya Irrigation Project
 

104
 



Battar Khola (about 125 m west of Panch Kanya) to divert water from
 
the Battar Khola to Panch Kanya using 1 m diameter underground hume 
pipe. A steel gate at Battar Khola to divert water to Panch Kanya
scheme is expected to be erected this year. Hence, after the diver­
sion of Battar River, the system should have enough water for late
 
paddy and a winter crop. 

Though the system seems independent, it is indirectly related 
to the pump canal of Chitwan Valley Irrigation Development Project and 
the old Khageri Irrigation system. It is planned that the Battar 
River, which is currently the source of the old Khageri system, shall
 
be diverted to the Panch Kanya irrigation system. To offset the 
diversion, a pump canal is to supply water to the old Khageri system 
to irrigate the western command area of this system. As long as the 
pump canal continues to supply water to the old Khageri system, 
diverting the Battar River to Panch Kanya may not cause any problems. 

2. Canals and Structures
 

The main canal of Panch Kanya irrigation system is4.8 km 
long. The capacity of the canal varies according to the command area 
of each saction as shown in the following table. The idle length of 
the main canal is abiut 1.5 km. Judging by size, the main canal 
should have enough capacity to command 600 ha. 

Main Canal Bed Width, Full Supply Depth, Cajnal Grade, and 
Design Discharge at Panch Kanya Irrigation System 

Chainage 
(km) 

Canal 
Width 

Bed 
(m) 

Full Supply 
Depth (m) 

Canal 
Grade 

Designed 
Discharge (1/ha) 

0.00 to 1.557 1.50 1.17 1:2500 1700 

1.557 to 1.898 1.40 1.13 1:2000 1500 

1.898 to 3.092 1.20 1.10 1:2000 1320 

3.092 to 3 .646 1.00 1.05 1:2000 1050 

3.646 to 4.80 0.90 0.80 1:2000 540 

At 1.5 km the main canal crosses the Bharatpur-Hetaunda 
highway. At this crossing, a 1.0 m diameter hume pipe goes under the 
highway. Up to 1.5 km, the right bank of the main canal is completely 
lined and the left bank Is partially lined. From 1.5 km to 3.646 km, 
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the main canal is completely lined with stone masonry. The side slope
of the main canal throughout its length is 1:1. Along the main canal

there is a road that is passable to 4-wheel drive vehicles. The maincanal does not have any other structures except one hume pipe crossing
the highway and head regulators for the branch canals. 

Eight branch canals take off from the main canal. The average

area commanded by each branch canals and the length and capacity of
 
the branch canals are listed in the following table.
 

Length, Capacity and Approximate Command Area for the Branch
 
Canals in Panch Kanya Irrigation System 

Branch Chainage Length Capacity Approx.

Canal 
 from Main Canal (km) (km) (l/s) Command Area (ha) 

Fl 1.898 1.20 180 
 90
 

F2 2.200 0.80 120 60
 

F3 2.800 0.80 120 60
 

F4 3.092 1.60 120 
 60
 

FS 3.646 1.50 180 
 60
 

F6 4.064 2.20 1.80 90 

F7 4.246 1.80 120 
 60
 

F8 4.800 2.20 
 240 120
 

Most of the branch canals are earthen, although some sections
 
are lined with stone masonry. In addition to the branch canals, there 
are a large number of field channels for water distribution. The 
system does not have regulators on the branch canals to the field 
channels. 

Though the system has a good network of field channels and
branch canals capable of irrigating 600 ha of land, the system cur­rently irrigates only about 300 ha -- most likely due to the following 
reasons:
 

1) A current shortage of water because the Battar River
 
diversion to Panch Kanya is not yet complete. 
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2) 	 The poor condition of the main canal up to 1.50 km, prob­
ably due to poor construction. A road follows the eastern 
canal bank. Along most of this 1.5 km, the wostern bank 
opposite the road is very narrow. Perhaps more than 50 
percent of the water seeps through the narrow western bank 
through the deteriorated lining. Local DIHM officials 
also stated that this excessive leakage is one of the most
 
serious problems they face. Major repairs are needed in 
this portion. 

3) 	The 1.0 m diameter hume pipe at the highway crossing at 
chainage 1.500 is too small to convey the needed 
discharge. 

4) 	From chalnage 3.600 to the tail, a drain runs along side 
the main canal. At places, the bed level of the drain is 
1.0 m below the bed level of the main canal. Even though 
the main canal is lined, a large amount of water seeps 
from the main canal into the drain. This excessive 
seepage is another major problem identified by local DIHM 
officials. Looking at the tail of the main canal, it 
appears that water has never reached the tail.
 

5) 	Most of the branch canals are not functioning because of 
poor leveling and construction, although stme of the 
branch canals that were constructed later seem to function 
quite well. Due to the water shortage and Ithe poor condi­
tion of the main canal up to 1.50 kin, the seventh and 
eighth branch caridls have never received water. The 
development of field channels and the improvement of 
branch canals are still to be done. 

3. 	So~ils
 

The 	soils of the area are of recent alluvial origin that show 
little profile development in the 50 cm depth inspe'ted. The soils in
 
the 	head to middle reaches are medium-textured loams. Toward the tail 
and 	especially in the lower elevations approaching the Budhi Rapti 
River, the soil is a finer clay loam. The soil is fertile. The
 
watertable lies about 10 feet below the soil surface. 
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C. CHARACTERISTICS AND PERFORMANCE OF THE SOCIAL/INSTITUTIONAL 
SYSTEM 

1. Social Structure
 

The Chitwan Valley is known as the n76th District" of Nepal#although Nepal only has 75 districts. The name derives from the greatnumber of people who have immigrated to Chitwan from all over Nepal inthe last 20 years. The relative prosperity of the valley is evident
in the many rubber-wheeled bullock carts and tractors seen in the
 area. The following table shows the villages served by Panch Kanya

Irrigation Project. 

Villages Served by Panch Kanya Irrigation System
 

Villages •Approx. Area (ha) 

Sisal 
Dbekwa 
Bhojad 

100 
34 
20 

Tekaul i 17 
Bhedi 11 
Mohana 
Ni pauni 

100 
Not Available 

Lower Mohana 
Debaul i 
Gadaul i 

100 
48 
51 

Bagmara 68 

There appear to be four soclo-economic classes of farmers atPanch Kanya irrigation system: large landowners, medium and small
landowners, landowner-cum-sharecroppers, and landless laborers and 
pure sharecroppers. 

The largest farms in the area are estimated to be 15 to 18 ha.

These large farms are relatively rare; most larger landholders appear
to own 6 to 9 ha. The fields of the large landowners seemed equally

distributed from the head to the tail 
of the system.
 

Most farmers at Panch Kanya own 0.3 to 1.2 ha. In the areas near the head, however, the smallest landholder was identified as
having 1.3 ha of land. A few farmers in Panch Kanya own less than 
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0.15 ha. Onn written source reported that the average landholding per 
family in Panch Kanya is 0.7 hat down fro, 1.6 ha in 1972. 

Owners-cur-sharecroppers are fairly prevalent in the area -­
estimated between 10 and 20 percent of the farmers. Most of the 
sharecropping at Panch Kanya appears to be shared 50:50, with the 
landowner providing seeds, but no other inputs. 

Most sharecropping occurs during the paddy season. The 
sharecropper and landowner are often relatives, and thus, the question 
of tenancy rights does not often occur. We were also told that many 
landowners have sold land they didn't need in order to avoid conflicts 
with Nepal's Tenancy Act. Lower castes were the primary sharecroppers 
at the tall of the system, though soane farmers stated that Brahmins 
and Chettris also sharecrop. We were also told that sane Brahmins and
 
Chettris own no land.
 

Many of the landless people who sharecrop live near the head
 
of the system in the small bazaars on the Bharatpur-Hetauda highway.
 
There are agricultural laborers in the area who earn approximately Rs.
 
15 to 20/day, or Rs. 30/day for plowing if they use their own 
bullocks. Women laborers earn less, about Rs. 10 to 12/day. Many of 
these seasonal agricultural laborers migrate to Chitwan from India. 

Other landless people semi-contract their labor to landowners.
 
Halis, for instance, are agricultural laborers who work for Brahmins, 
especially to help plow. At Panch Kanya, we found semi-contract 
laborers who were allowed to farm 0.1 to 0.2 ha and were paid about 
Rs. 1,500 per year. The laborer could keep all the produce from his
 
plot of land, but had to provide labor to the landlord whenever the
 
landholder needed help. When not working for the landlord, however, 
the laborer was free to sell his services to any other landowner. 

)astes and Ethnic Groups 

There are a number of different castes and ethnic groups at
 
Panch Kanya including Brahmins, Chhetris, Tharus, Darais, Gurungs,
 
Kumals, and Tamangs. One prominent farmer estimated that in the total
 
command area, Tharus make up approximately 50 percent of the 
population. 

The castes and ethnic groups are scattered throughout the 
system, though each group usually settles in a particular area. For 
instance, there are Tharu villages along branch canal 1 and near 6, 
and Brahmin settlements were found near branch canals 4 and 5. 

A Daral farmer said there was no discrimination among castes
 
in water distribution or in other matters. The list of the main
 
system committee members shows seven Brahmins, three Tharus, and one
 
Tamang. A Brahmin widow who owns 3 ha of land, however, did claim
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that there was discrimination against women in the area. She saidthat after planting her paddy this year, she had to wait one month forwater, while male farmers in her area did not have to wait that long. 

Farmers contacted said that all castes cooperated in irriga­
tion activities. Some farmers said inter-caste cooperative activitiesended with irrigation. Other ioformants, however, reported thatmembers of different castes and ethnic groups often help one anotherbuild schools and roads, and attend each others' weddings and
 
funerals.
 

Power in the community seems positively related to landholdingsize, but other factors are also important. Farmers stated thateducation and economic well-being also contribute to a person's power.
(Of course, education and economic well-being are often associated
 
with landholding size.) 

Caste was not reported as a major contributor to individualpower, at least among castes. Many farmers commented on the statusand power of a Tharu farmer who owns 15 ha. Other farmers reportedthat a Brahmin with 3 ha would have more power than a Tharu with 6 ha,but only if the Brahmin was more involved in community affairs. InChitwano where many farmers are comparatively recent immigrants,
traditional indicators of power (i.e., 
size of landholding) may not be
 
as important as in other areas.
 

2. Irriaation Oranization 

The five springs that feed Panch Kanya River were the source
of water for a farmer-managed irrigation system constructed 77 yearsago by the Tharu community to irrigate 60 ha of land in Surrai and
Bhojad villages. A Jmaj took responsibility for irrigation system

management. 
In June-July, the irrigators, under the direction of the

Jtmisari, made a brush dam near the Panch Kanya springs and cleaned
the canal. All the members of the household, excluding women within
the village, had to volunteer their labor. 
Those who failed to par­ticipate had to pay a fine which usually was equivalent to one day's
wage. Water was distributed on rotation when water supplies were low.If a farmer did not follow the rotation schedule and stole iater fromanother's turn, hQ would be deprived of water in his turn. 

With malaria eradication, new roads, and the clearing offorest after 1956, people began immigrating to this area as elsewherein Chitwan District. More land was brought under cultivation and thedemand for irrigation water increased. Eventually, the farmers of
Ratna Naqar Village Panchayat worked to develop an alternative source
 
of irrigation water. 
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Expanded Panch Kanya Irrigation System
 

The Deparlient of Irrigation undertook the responsibility of 
expanding the irrigation system and began constructing the scheme 
eight years ago. Irrigation water was released six years ago at Gate 
1. Gate 1 starts from the south side of the Bharatpur-Hetuada highway 
at Ratna Nagar Village Panchayat. This arna used to receive irriga­
tion water from the traditional farmer-managed irrigation system. 

The command area of the expanded irrigation system is about 
600 ha. Water is now released from four gates at the main canal. 
Farmers complain that the water flow in the canal is insufficient. 
This complaint was discussed with DIHM officials in charge of the 
Chitwan Irrigation Project. They gave the following reasons for 
insufficient water flows in the system: 

1) 	An attempt was made to take supplemental water from Battar
 
River to the intake of Panch Kanya last year, but gates 
were not ready.
 

2) 	 The high water leakage from the canal north of highway has 
resulted in the loss of a tremendous amount of water in 
the system. 

3) 	 The bend of the canal under the highway has reduced the 
flow of water in the canal south of highway. 

The 	 Irrigation ComiMttee 

The irrigators water management committee for Panch Kanya 
irrigation system was formed some time ago. The current committee was 
elected two years ago. The present committee has 11 members including 
the chairman. The functions of the committee are: 

1) 	 to prepare the water distribution schedule for the outlets 
considering the proportion of water to the land irrigated
 
and 	 the type of land. (There are two types of land: 
lowland, which does not require water, and upland, which
 
requires irrigation water.) 

2) 	to settle the conflicts caused by water share.
 

3) 	 to give water priority to farmers holding less than 1.0 
bigha of land (0.66 ha). 

4) 	to supervise the construction of the canal. 

5) 	 to mobilize voluntary labor to maintain the system as and 
when it becomes necessary. 
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6) to communicate and discuss the proble, of irrigation with 
the irrigation authorities responsible to Panch Kanya
Irrigation Project. 

Outlet Sub-Committees 

There are currently four outlet sub-committees consisting of 5members each. The chairman of the sub-committee is a member of theirrigation committee. The sub-committee is supposed to allocate water
within the outlet command area, mobilize people to clean the channels,

and resolve water share conflicts.
 

Outlet 5 has no sub-committee because water cannot be
delivered at the tail end, according to the chairman of the irrigation
committee.
 

Separate Systems Within a Sy-9;e
 

During field observations, two systems were identified within

Panch Kanya command area that supplement water in the command area.

To trap the drainage and seepage water from north of the highway, a
separate canal was constructed with farmerst contributiors to supple­
ment water in the command area of Outlet 1.
 

The Mohana canal traps water from the lowlands of Nipari.

This canal irrigates about 40 ha of land in Mohana and Gadauli

villages. There are 33 irrigators in this system. By household, the

irrigators in the command area contribute labor for cleaning and

maintaining the canal. 
 This year, the irrigators contributed 2 days
of labor. Those who fail to participate are fined the equivalent of aday's wage. The irrigators would like to continue operating the 
Mohana system. 

Farmers interviewed in the villages served by Panch Kanya haveexpressed the opinions that, except in some places near Bagmara, water

has come, but not in sufficient quantity; the rotation period is too
long; and the field channels are not level 
so water hardly flows in
the uneven field channels. 
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OF SYSTEM OPERATIONS, MAINTENANCE,D. 	 CHARACTERISTICS AND PERFORMANCE 
AND WATER DELIVERY 

1. 	Water Allocation and Distribution
 

The 	Pancha Kanya irrigation system is plagued by excess
 

leakage in the first 1.5 km of the main canal and also at the tail of 

the system near branch canals 4 and 5. As the water supply decreases, 

it is more difficult for farmers and DIHM officials to allocate water 

efficiently along the main canal. When there is sufficient supply, 

water flows continuously in the main canal. During much of the paddy 

and 	winter season, however, a rotation system must be used. Although
 

farmers along the branch canals gave different answers concerning the 
amount of irrigation time allocated to each branch canal, most said 
that they had to wait 15 to 2 days to receive water. 

There are formal, written rules for allocating water at Fainch 
Kanya irrigation system. Since the project is technically still under 
construction, DIHM has not yet instituted a set of allocation 
procedures. The farmers' committee derived the allocation rules and 
developed a rotation schedule for the branch canals. Based on the 
size and type (upland, lowland) of land at each branch canal, water is 

allocated for a set number of hours. The larger the area and the more 
upland farms, the longer the number of hours. If there is not enough 

time to get water to all fields along the branch canal, tho dry fields 
must wait until the next turn. 

The farmers themselves also distribute water along the main 
canal by putting mud and rocks into the outlets to close them. They 
also have tools to open and close the regulator gates. One farmer 
said that it takes two farmers to open an outlet gate along the main
 
canal, but it can be done. Local DIHM officials stated that d
 

open and close the gates along the main canal. 

Farmers at branch canals 4 and 5 stated that they ai'e the last 

people on the system to receive a consistant water supply. Even at 
this "tail" of the system, farmers know the main system rotation 
schedule and how many hours of water their branch canal is scheduled 
to receive. They stated that it is very hard to follow the rules, 
however, and often they take water whenever they can. 

Farmers further down the system on branch canals 6, 7 and 8 
rarely receive water reliably. Some of them rent diesel pumps to lift 
water from the river to irrigate their fields. 

Water charges are rarely collected from the farmers. DIHM has 

given the farmers' committee the responsibility for collecting the 

113
 



fees. Committee members, however, say that they cannot collect the
 

water charges from farmers if reliable water is not supplied to them.
 

2. Manennc 

Farmers at Panch Kanya said that DIHM rarely, if ever,

provides maintenance along the main canal. They stated that the

farmers must clean the canal annually, usually before the paddy
season. The farmers said that they clean the weeds from the main
canal, primarily at the head, but that de-silting is too difficult for 
them to do alone. 

Further down the system, near branch canal 3, a farmer said
that area farmers used to clean the main canal, but now that the canal
is lined up to his land, he has no need to participate in main canal
maintenance. It is unclear how much maintenance work is performed by
farmers at the tail. 

Local DIHM officials stated that farmers do not maintain the

main canal. These 
 officials said that DIHM maintains the main canal
through the services of a contractor. The officials called the work

of the contractor unsatisfactory.
 

DIHM officials stated that their biggest main system main­
tenance problem was working with the farmers on branch canal
maintenance. Officials said that along the branch canals some farmers
participate in cleaning and maintenance, while others don't. Until
the responsibility of branch canal maintenance is clarified, officials 
feel that problems will continue. 

It was reported that farmers clean field channels as a group
once in a season at the initiative of a farmer. Farm channels were
reported to be cl:;aned seasonally by individual farmers.
Non-participation in group maintenance activities is punishable by
fining the person the equivalent of one day's wage. Many farmers were unaware of the fine system and others who knew of the fine were sure
that it was not enforced. 

3. Conflict Management
 

The inadequate water flow in the system results in conflict
between irrigators and DIHM officials, between farmers on one outletand farmers on and among farmersanother outlet, on the same outlet.
Almost all farmers at all locations said that conflicts were frequent.
Conflicts were usually started by farmers in need of water, werepresided over by a member of the committee, and were solved through
discussion and negotiation. Conflict between landlords and sharecrop­
pers sometimes occurs, but such incidents are usually of short dura­
tion and low intensity. A more common pattern of conflict is larger
landowners arguing with smaller landowners. 
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4. 	Water Adequacy. Reliability, and Equity
 

Head and tail (tail defined as branch canals 4 and 5) farmers 

were interviewed to ascertain their opinions on water adequacy and 
timeliness. Virtually all farmers said that water was inadequate and 

untimely in the early paddy season, though two tail farmers reported 

that water arrived regularly and on time. All head farmers said that 

water was inadequate in the monsoon paddy season, and approximately 

half of the interviewed head farmers said that the water did not come 

at the right time. Surprisingly, half of the tail farmers contacted 
reported adequate and timely water in the monsoon paddy season. Some 
tail farmers, however, are able to capture and reuse the drainage 
water from the higher, upland farms. All head farmers said water was 
inadequate in the winter and some also said it was untimely. One head 
farmer said that he had too much water due to the leakage from the
 

main canal. Another head farmer produced winter paddy because his
 

field was so wet due to rain canal seepage. A few the tail farmers 
reported adequate and timely water in the winter season.
 

E. 	 CHARACTERISTICS AND PERFORMANCE OF AGRICULTURE SERVICES AND THE 
PRODUCTION SYSTEM 

1. 	Agriculture
 

Currently, water resources are available for about 350 ha of 
late paddy, 20 ha of early paddy at the head of the system, and 125 to 
150 ha of mustard (one irrigation). Based on the availability of 
watnr, farmers develop and adapt their cropping patterns and agricul­
tural practices. 

The flat topography of land, high precipitation (dew, fog) in 

the night, and the low to medium watertablo have given the farmers the 

opportunity to grow a large number of crops and vegetables. Paddy, 
maize and mustard are three important crops grown widely. Wheat, 
lentils, pulses, vegetables and a few green manure crops are grown to 
some extent. 

The success of the crops, including paddy and mustard, depends 
on receiving timely rain and supplementary irrigation. Late rain not 
only affects planting dates and paddy yield, but also determines 
mustard cultivation and yield. 

The 	 cropping patterns in the following table have been adopted 
by the farmers of the command area. All farmers reported using the 
traditional calendar to determine cropping times, and there was lI ttle 
diffe-ence in cropping patterns between head and tall farmers. 
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Cropping Patterns in Panch Kanya irrigation System 

Cropping Pattern
 
Moretta
Prevalent 
 Les Pre aLn
.....


IrrIgated lowland 
 Paddy-mustard-maize 
 Paddy-wheat-fallow
 
Partially irrigated Paddy-mustard-mafze Paddy-lentil 
lowland
 

Rainfed lowland Paddy-fal 1ow-fal Iow 
Upland Maize-mustard-fallow Upland paddy-mustard-fallow 

orPaddy-paddy-.fal low/wheat 

According to farmer interviews, at least three-quarters of theland at the head and tail is planted in monsoon paddy,land at the head and tail and half theplanted in mustard.that they 
is Farmers complainedoften could not plant more crops in the winter because wildanimals (rhinos and deer) from nearby Chitwan National Park destroy
their crops. In the dry spring season, approximately one-third of thehead land is planted with maize, and two-thirds of the tail land.
 

Cropping intensity varies from 100-250 percent dependingwater availability. onHowever,
total command 

the average cropping intensity of thearea is reported to be 179 percent (from crop cuttingreport of 1983). 

2. Production Inputs 

Draft animals, as well as tractors,thresh are used to prepare land,grain, and transport the produce. Mostcommand area of the farmers in theuse improved varieties of paddy, wheat and maize. Masulipaddy is grown extensively as it matures earlier than other varieties
of main season paddy, giving farmers ample time to grow mustard (which
is predominantly a local variety) as a cashtheir own crop. Farmers maintainseed except for wheat, which is purchased throughcooperatives. 

Farmers invariably use fertilizer in addition to using m!nureprimarily in the following ratio for each crop. 
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N P K 
Crp( kg ha) 

Paddy 40-20-0
 

Mustard 20-20-0
 

Maize 20-0-0
 

Wheat 60-30-0
 

In the monsoon, most head farmers reported using a combination 
of organic and chemical fertilizers, but some farmers claimed they 
used no fertilizer on their paddy crop, All tail farmers said they

used fertilizer on paddy, usually either a combination of chemical and 
organic fertilizer, or chemical fertilizers only. For mustard, all 
head and tail farmers reported using some fertilizer, either purely 
chemical or a combination of chemical and organic. For maize, some
 
head farmers reported using only chemical fertilizers, while other
 
head farmers and all tail farmers contacted used either organic fer­
tilizer only or organic and chemical fertilizers mixed. Pesticides
 
are being used by the farmers, especially when insect infestations are
 
severe.
 

.Agricultural services and research results are within reach of 
the command area farmers. The area farmers ore served by a junior 
technical assistant from Chitwan Irrigation Project, District 
Agriculture Development Office, and also by the cropping system
 
program personnel. Farmers of the command area can apply for loans to
 
purchase fertilizer, seeds, and insecticides from the Cooperative.
 
The agricultural bank in Bharatpur provides credit to support their
 
livestock and agricultural tools.
 

3. Yieldg
 

Although the command area is far from achieving the potential 
yields from irrigated agriculture, the improved practices and cropping 
patterns adopted by the farmers have yielded satisfactory results in 
production per unit area of land as well as in total annual production 
per unit of land. Where supplemental irrigation is available at the 
right time and in the right amount during the monsoon, paddy produc­
tion is reported to be high. Sowing mustard (under optimum soil 
moisture content) with only one timely irrigation has greatly enhanced 
the yield. Similarly, maize supplemented with 1 to 2 irrigations has 
shown better yields. 
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The yields in the following tables have been obtained fromdifferent sources for different crops.
 

Average Range of Yield of Major Crops in Mt/ha 
Name of Range of Yield Average Yield Source of Data 
CroD (1972) Farmers Crop Cut 
Paddy (Head) 1.9-4.1 1.66 3.5 3.6 

(Tail) 2.1-4.6 

Mustard (Head) 0.3-1.2 0.60 0.80 0.73 
(Tail) 0.2-0.7 

Maize (Head) 0.4-4.5 1.24 2.56 3.52 
(Tail) 0.5-1.8 

Wheat -- 1.19 2.50 1.95 

Average Yield as per Land Classification (1984/85)
 

Crop Land Classification Yeld (mr/ha) 

Paddy Irrigated 
Partially irrigated 

3.8 
3.3 

Upland 2.4 
Mustard Upland 0.9 

Lowland 0.8 
Wheat Lowland 2.2 

Ral nfed 1.3 
Maize Upland 3.5 

Lowland 1.7 

Average annual yield: 6.7 mt/ha (cropping pattern report)
 

Although the towns of Tadi and Bharatpur are near the command
 
areas, marketing is still 
in the hands of a middleman. Farmers com­
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plain about the low price of their produce, especially for wheat. Two 
reasons for the area cropped in wheat to be decreasing are the price 
and 	the poor market. 

F. 	SYSTEM STRENGHS AND WEAKNESSES 

I. 	15g=1bi 

a) 	 Despite a great deal of adversity, Panch Kanya farmers 
have remained organized. The farmers continuously express 
hope for an improvement in defective structures. The 
struggle of the farmers to obtain reliable and adequate 
supplies of water through organization is a definite 
strength.
 

b) 	 There is an old, indigenous farmer-managed irrigation 
system within the command area of Panch Kanya. Farmers 
have maintained the autonomy and independence of that 
system and have not become dependent on government 
assistance. 

c) 	 Farmers have adapted their cropping pattern to the water 
situation very well. They are interested in higher yields 
and are trying to get maximum cropping per unit of land. 

d) 	 The medium-textured soil at Panch Kanya is very suitable 
for irrigated agriculture. The field and farm channels 
have been well maintained. 

e) 	 Fields appear to be level. 

2. 	 W 

a) 	 The physical system at Panch Kanya is badly deteriorated. 
The main canal is not well maintained and has considerable 
leakage and seepage. Additionally, the underground pipe 
at the road-crossing is undersized, seriously hampering 
the proper delivery of water to the system. 

b) 	 The irrigation system, including all main and branch 
canals, is not functioning properly or as designed. 

c) 	 Farmers have lost faith in DIHM capability to supply them 
with reliable and adequate water. There is little effec­
tive communication between the farmers and DIHM, and 
conflicts are always present.
 

d) 	There has been an expansion of the command area without an 
expansion of supplemental water supplies. Some farmers 
feel totally disenfranchised by the system. 
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e) Roving wild animals eat crops at night, which sometimesforces farmers to adopt less-than-optimal cropping
patterns.
 

3. Summary and Conclusions
 

Since the Panch Kanya system is closely related to the oldKhageri system and the pump canal, the water source is 
not very
reliable. 
Because of the poor condition of the main canal 
up to
chainage 1.500, the system is 
not getting enough water. 
Also, the
Battar River diversion to Panch Kanya River is The
not completed.
system needs major repair for proper functioning. 

Nevertheless, with some correction in defective Infrastructureand additional water in the intake from the Dattar River, there can bea tremendous improvement in agriculture wi-thln command area. Thasystem has a very good network of branch canals and field channels toirrigate 600 ha of land. Additionally, farmers have helped compensatefor the water insufficiency and faulty infrastructure with theirinvolvement in irrigation managements which is a vory positive sign.
The relatively equitable distribution of land in the areas, as 
well asthe lack of a predominant caste or ethnic group, Indicate that thesocial structure in the area should not hinder improvements in theirrigation system. The indigenous people in the area (Tharus, Darals)
do not appear to have large conflicts with the relative newcomers
(Brahmins, Chettriso Magars, Gurungs).
 

The agricultural status of the command area, in spite of the
presence of all other facilities (i.e., 
different components of
production and the suitability of the land) still depends on thetimely availability of rain as well as irrigation water. The timelyavailability of water appears to be critical, 
not only for increasing
yield and cropping intensity, but also for diversifying agricilture. 
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2. PIIHUWA IRRIGATION FRO] ECT
 

A. INTRODJCTION
 

The Pituwa irrigation system is extremely interestlng, as it 
is a unique combination of a DIHM and farmer-managed system. It was 
constructed by DIHM but is operated by a farmer's committee. Pithuwa 
irrigates all the wards of Pithuwa Villago Panchayat except Ward 6. 
Pithuwa irrigation system lies in the Chitwan District about 18 km 
east of Bharatpur and 2 km north of Tadi on the Bharatpur-Hetauda 
highway (Figure 11). Plthuwa Irrigation Project was constructed in 
1972 and started operating in 1973. 

The designed command area of the system Is about 600 ha, but 
the farmers have built field channels and '-Anch canals to feed about 
1300 ha. Since the canal's capacity doe,-- allow enough water flow 
to supply all 1300 ha, the farmers rotate the 

,. 

paddy biannually. With 
the present capacity of the main canal, the farmers can irrigate about 
475 ha of late paddy. The water available in the river can supply one 
irrigation for the winter crop. 

Pithuwa Irrigation Project lies mostly on the Kaler River 
floodplain, which makes the head of the system vulnerable to flooding 
during the monsoon season. 

B. CHARACTERISTICS AND PERFORMANCE OF THE PHYSICAL SYSTEM 

1. Hy r l g . 

The water source for Pithuwa Irrigation Project Is the Kaier 
River, which flows seasonally. The river discharges about 200 I/s at 
the intake from June to December. After December the river, has a very 
small flow which is difficult to tap because the river is about 200 m
 
wide.
 

There are three farmer-managed irrigation systems upstream of 
the Pithuwa intake, and intakes for two other farmer-managed systems 
lie close to the intake of Pithuwa. One intake is for Budi Kulo, 
which was dug by the Tharu ethnic group long ago, and the other intake 
is for Chainpur Kulo. All five of these systems are older than 
Pithuwa.
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Figure 11. Pithuwa Irrigation Project
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During periods of water stress, water stealing among the
 

systents takes place. Although Pithuwa has an agreement with Chainpur 
Kulo to share water every 12 hours, the agreement is seldom followed. 
This water sharing problem has forced the Pithuwa irrigation committee 
to be strong and effective. 

2. .Canals1, d Structures 

No permanent intake structure exists at the Kaier River. 
Every year water is diverted by an approach canal which is about 75 m 
long from river to head reguilator and by a boulder and sand weir 
across the river. After every flood, the approach canal and the 
temporary weir are washed out. It takes two to three days to con­
struct a new approach cardl and weir. One earth mover (bulldozer) has 
been provided to Pithuwa by Chitwan Irrigation Project to repair the 
approach canal during the rainy season. 

One head regulator exists at thiJ intake of the main canal to 
control the water flowing into the main canal. The main canal is 
about 7.5 km long. A service road runs along most of the length of 
the main canal. The main canal is about 3.0 m wide at the Intake and 
the maximui iepth of v.ater in the canal is about 1.0 m. The capacity 
of the main canal at the head reach is about 1000 l/s, but because of 
silt deposits (at an averago depth of 40 cm) the canal may not draw 
more than '50 /s. 

There are 19 falls in the main canal of about 1.5 m each. The 
main canal does not have any cross drainage. The main canal and the 
branch canals are earthen. 

There are 16 branch canals that divert water from the main
 
runs north to south and the branch canals east
canal. The main canal 


or west. The average length of the branch canals is about 2.0 km.
 
Most of the branch canals irrigate about 30 ha, except for branch
 
canals 1 (10 ha), 2 (100 ha), and 14 (20 ha).
 

There are no regulating structures at the intakes of the 
branch canals. All of the branch canals receive water from the main 
canal through hume pipes averaging 300 mm in diameter. 

Because of the large amount of silt deposited in the canal 
bed, the capacity of the main canal is reduced. To get the required 
water, the farmers try to bring more water in without leaving any 
space for free board. In several places, water spills over the banks. 
Operating the canal this way has created a greater fall depth at the 
drop structures than the structures were designed for, which is caus-
Ing erosion of the downstream canal banks and the launching apron
 
(downstream canal bed) of the fall structure. In most places, the 
downstream bank has been reconstructed of dry boulder masonry to its 
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original shape and size, but some of the drop structures need 

Immedi ate mal ntena nce. 

3. Soils
 

The recent alluvial soils of the area range in texture fromlight to medium and show little profile development. Soils of deepsandy loam (high in humus) were observed, and soil fertility is good.
 

The command area of this system slopes from north to south anaverage of about .2 percent, and the watertable lies about 70 ft below
 
the surface.
 

C. CHARACTERISTICS AND PERFORMANCE OF THE SOCIAL/INSTITUTIONAL
 
SYSTEM
 

I . Sca&] Stcure 

The Pithuwa irrigation system is
a relatively prosperous and
progressive settlement area. Fields are rectangular and wellattendesd. Rather than living in distinct villages, farmers dwell inhouses scattered throughout the command area. 
The houses are well
kept, and a few are made of brick. During the study of PithuwaIrrigation Project, at least two women were observed with more modern,urban hairstyles. Another woman in the command area wore stylish

glasses, obviously purchased outside 
of Pithuwa. These proxyindicators led us to believe that the fariaers at Pithuwa are moreurban-oriented and economically advantaged than farmers in some other
 
areas in the Terai.
 

Most farmers in Pithuwa appear to own 1.2 to 1.8 ha of land.There were, however, differences in landholding size between the head
and tail. The largest landholders at the head owned from 3.0 to 3.6
ha. At the tail, one landowner was ha;
said to hold 60 and three orfour other farmers apparently each own about 14 ha of land. Largerlandholdings at the tail might be related to the tail farmers'

proximity to the Bharatpur-Hetauda highway.
 

Approximately 20 percent of the farmers at Pithuwa aresharecroppers, 10 percent are owners-cum-sharecroppers and 10 percentare landless farmers. The sharecropping arrangement is usually done50:50, with the owner and sharecropper equally sharing the cost ofinputs (fertilizer, seeds) all
and also the agricultural output. In manyother systems we saw in Nepal, the owners did not share the cost of

the inputs. 

Sharecropped land was scattered throughout most of the commandarea except for the head, where there was more sharecropped land on
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the east side of the main canal than on the west. The land on the
 
east is closer to the river and more susceptible to flooding.
 
Landowners may prefer to rent out this less valuable land to others
 
than to rent out other landholdings. 

There are many absentee landlords at Pithuwa; some of them
 
reside as far away as Kathmiandu. Very large landowners often rent 
their land on contract# sometimes on a three-tiered arrangement. For 
instance, one landowner at Pithuwa leases his land to another farmer 
for Rs. 1,500/bjgibM (1 bigha - 0.66 ha) and Rs. 30,000/20 bjigbj. The 
contracting farmer then does what he wishes with the land. in this 
case, the contracting farmer divides the 20 hJW= into smaller par­
cels and sharecrops the land with several other farmers. As with
 
other sharecropping arrang=ments, the cost of all inputs, and the 
yield, are divided 50:50. 

Castes and Ethnic. Group~
 

Several different castes and ethnic groups farm In the Pithuwa 
Irrigation Project -- Brahmins, Chettris, Magars, Gurtings, and Newars. 
The castes and groups seem squally scattered throughout the command 
area, though some people estimated that 75 percent of the tail farmers 
were Brahmins or Chettris. At the heads Brahmins, Chettris, Magars 
and Gurungs were encountered along branch canals 2 and 4. 

There appears to be a great deal of interaction and coopera­
tion among the different castes and ethnic groups. At the head of the
 
system, Chettris and Gurungs were observed socializing together, and
 
Brahmins and Maqars were freely entering each others' houses to dis­
cuss irrigation.
 

A female Brahmin farmer whose husband works in Kathmandu
 
stated that she felt no discrimination in water distribution, even
 
though she lived only with her children. She did say, however, that
 
she would not go out alone at night to irrigate her crops, and she was
 
reluctant to ask her neighbor to help her with night irrigations. She
 
said that her crops suffered as a result.
 

As in other locations in Nepal, large landholdings were iden­
tified as a primary source of power. Farmers at Pithuwa stressed,
 
however, that education and being "convincing" also added to an 
individual's power. One Chettri farmer declared that power at Pithuwa
 
could be gained through community involvement and honesty and applied
 
these terms to an important irrigaticn committee member.
 

At another household, two farmers stated that the three most 
powerful people at Pithuwa were the largest landholder in the area, 
the pradhan panch, and a women who is the Chitwan District repre­
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sentative to the Nepal Women's Organization.
on The inclusion of a womaltthis list was unexpected and an interesting feature of the Pithuwa
irrigation system. 

History of Develpment Around Pithuwa
 

Except for the small village at Khairate, the rest of the
command area was forested until 25 years ago. 
 The forest land was
distributed to the hill 
people under the Rapti Zone Development
Project. These settlers from the hills of Nepal 
had to clear the
forest. Most of the settlers in this area are from the hill 
districts
of Dhading, Gorkha and Lamjung. 

Khirate village was on the route to Thari from Kuringhat of
Gorkha. 
 In those days, the people of 'orkha and Dhading took this
route to Thori to huy salt for domestic consumption. At that time,the Chitwan district headquarters was located at Upaidang Gadi, which
was on the route between Gorkha and Thori. 
 The district headquarters
of Chitwan was shifted in 1961 to Bharatpur, which was a newly
deforested area with few physical 
facilities.
 

The early settlers in Pithuwa had difficulty getting drinking
water. 
At that time, the only irrigation system was farmer-managed
and was known as Khairate irrigation system. It commanded about 40 haoutside Khairate village. 
The water supply for this system was used
for drinking water until recently. Comparing the accounts of the
early settlers and the observations of the current agriculture and
growth of the villages around Pithuwa irrigation system, one witnesses
a large transformation that occurred within only the last 25 years.
 

2. Irriaation Oranizaton 

Prior to 1973v the lack of water within the current command
area of Pithuwa allowed farmers to grow only maize. 
In 1970, farmers
were given Rs. 
15,000 under the Minor Irrigation Development Program
to construct an irrigation system in Pithuwa. 
Using voluntary labor
and this fund, the main canal was dug. However-, the canal did not
function properly and the people again approached the government.
Finally, DIHM undertook the construction of Pithuwa Irrigation Project
in 1973. 

After DIHM completed the main canal, 
irrigation water was
released. 
At first, water distribution was laissez-fajir. "Might is
right" prevailed In the system resulting in conflicts and feuds over 
water share.
 

Then, one prominent farmer took the initiative to organize the
other farmers on Branch 14 into a committee, which formulated rulesfor water allocation and distribution along Branch 14. With farmer
participation in committee activities, conflicts over water sharing
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along the branch canal decreased in a short time. Other branches
 
started to follow the example set by the farmers of Branch 14. 
Eventually, all the branch farmers created branch committees for water
 
allocation and distribution; some as recently as four years ago. Once
 
the branch canal committees were working satisfactorily, a federation 
of the branch canal committees created a general assembly of farmers 
and a main canal committee. 

General AsseMb]y
 

All the farmers in the Pithuwa irrigation system are members
 
of the general assembly. The farmers meet once a year in June at a
 
central location to discuss the following issues:
 

a) 	general principles for managing water in the system
 

b) 	electing the secretary of the main committee
 

c) 	approving or disapproving the accounts of the system
 
presented by the secretary
 

d) 	deciding the outcome of outstanding conflicts within the
 
system
 

e) 	reviewing whether the decisions made during the previous
 
assembly meeting were duly undertaken or not.
 

Main Comittee
 

The 	main committee has 18 members. Originally, the chairman
 
was elected from among the assembly members; today, the 2ra n R2Anch 
of Pithuwa village panchayat is the ex-& ffici. chairman of the 
committee. The secretary of the main committee is still elected by 
the 	assembly during the annual meeting. The other sixteen members are
 
the 	chairmen of the branch committees. 

From late June until late October the committee is active and
 
holds at least one meeting each month, depending on the issues that 
have to be decided. The major functions of the committee are to
 
implement the decisions of the assembly and supervise the overall 
operation of the main canal. The specific responsibilities of the 
ma'n canal committee are: 

a) 	to supervise and maintain the main canal.
 

b) 	to allocate approximately Rs. 18,000 for the fuel and
 
operation costs of the bulldozer that is used for
 
mai ntenance.
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c) to communicate the decisions of the main committee to the
branch canal and determine the water allocation for the 
branch canals. 

d) 	 to contract with and establish relations with external
agencies (e.g., the government or other irrigation systems 
upstream of the intake). 

e) 	 to allocate the area in the main canal that must be 
desilted by the branch canal farmers and to mobilize labor 
as needed to otherwise clean the main canal. 

f) 	 to keep proper accounts of income and expenditures. 

g) 	 to resolve conflicts over water allocation among the 
branch canals. 

ftanch Canal Committee and Farmerst Assembly 

Initially, there were 15 branch canals, but one more was addedlater to expand the irrigation command area at the tail of the system.
The rapid appraisal team interviewed the secretaries of branch canals1, 2, 3, and 16. All of these branch committees have written rules,
account books, and minutes of the meetings. 

There are two organizational units in each branch: the branchcanal farmers' assembly and canalthe 	branch committee. 

Branch Canal Farmers? Assembly; Once a year, usually in June
 
or July, all the farmers along a bravich meet to discuss:
 

a) 	the election of the branch chairman and the branch
 
secretary;
 

b) 	the method of water allocation; 

c) 	the registration for the paddy transplantation schedule; 

d) 	 the time allocation for water use 	 based on landholding; 

e) 	setting the priority for water allocation;
 

f) 	settling the annual account of the branch; and
 

g) 	the water allocation for winter crops.
 

Branch CommIttee: The branch committee consists of a

chairman, a secretary and representative members from the branch.
These members are elected for one year during the branch farmers'

assembly. Once a member is elected* he can continue in that position
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for several years as long as he receives annual approval from the 
assembly each year. The number of members on the committee varies 
from branch to branch, but averages five or six members per branch. 

The branch chairman presides at the assembly meeting and the 
branch committee meetings, represents the branch committee, and com­
municates the decisions of the main committee to the branch committee 
and the farmers of the branch. 

The secretary keeps records and implements the decisions of 
the branch committee. The secretary supervises the water rotation 
schedule and is expocted to prevent damage to the branch canal bunds 
during rotations. The secretary of the branch canal seems to be the 
most wanted person from late June to late October. He has to be 
present in the system day and night to monitor the rotation and 
prevent conflict. One secretary's wife complained that his office has 
taken so much of his time that his oan fanning operations have 
suffered. The secretary receives no renwieration for the job he 
performs for the community. In the four branch canals we looked at 
closely, the secretaries have six to seven years of work experience 
and 	 the farmers want them to continue as secretaries. 

The farmer who breaks the rotation schedule is fined Rs. 25 
the first time. If he disobeys the rules a second time, he Is fined 
Rs. 50 and his turn for water is cancelled. For a third offenses he 
is not allocated any water at all. These rules are strictly followed, 
and few problems In water distribution and water allocation are 
reported. 

In general, committee system seems quite effective in Pithuwa. 
With the introduction of individual branch committees, the system is 
more flexible for meeting farmers needs. Also, effective rules are 
formulated and enforced. 

D. 	 CHARACTERISTICS AND PERFORMANCE OF SYSTEM OPERATION, MAINTENANCE, 
AND WATER DELIVERY 

1. 	Water Allocation and Distribution
 

The Department of Irrigation, Hydrology, and Meteorology built 
the approach and main canals at Pithuwa Irrigation Project. After the 
water passes the headworks, the farmers are responsible for 
allocation. Local DIHM officials compared the allocation and dis­
tribution system at Pithuwa with nearby Panch Kanya, and all officials 
stated that the Pithuwa system has a better source and there are fewer 
conflicts with farmers. 
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During both the paddy and the winter seasons, water flows inthe main canal continuously, The 16 branch canals remain openenti re year. If the severe waterarranges 
there is a shortage, the committeea rotation system. They then allocate wateroutlets first for a to the tailset number of days, andFarmers also plant their crops 

then to the head outlets. 
on different dates., which meansirrigation water thatis required at different times.system is instituted A kind of rotationto take advantage of varying planting dates.Farmers register for water for paddy transplantaticn during thegeneral assembly. 
At this t'me, water is allocated according to the
registration list -- no consideration is given for the location (head
or tail) of the fields in tho system.
 

Along the brinch canals, water is allocated to farm outlets bytho branch canal committee. Farmers request water from the branchcanal secretary, and they are given a token that guarantees themwater turn. The Is atoken returned to the secretary when the irriga­
tion is complete. 

Time allocations differ from branch to branch. In branches 1and 2, four hours of water per kjbgbk (0.66 ha) are allocated, whereasin branches 3 and 16, too hours per bighia are allocated.allocation is based on the nature of the soil, 
The time for 

the volume of the size of the fields,water available, and the frequency of watering requiredfor the crop. On some branches, daytime water is allocated fortransplantation, and nighttime water is allocated for fields that are
transplanted. Each committee has adopted rules that suit their soil,crops, and the availability of water in the branch canal. 

Pipe outlets and wooden gates are used to distribute water
along the branch canals. Representatives of the branch canalcommittee, asas well the irrigators themselves, make sure that thetime allocated for an irrigation turn is not exceeded. 

On field channels, which are shared by several fanners, thefarmers collectively distribute water. Then, individuals distributeit to their own farm channels. All farmers reported that there is nopriority system, and all water is delivered by rotation.
 

2. anea 

Until 1983, the main canal maintenance was done by Chitwan
Irrigation Project. -Maintenance money was made available toChitwan Project by the theIrrigation Department, and Chitwan IrrigationProject contracted the maintenance work. Last years the maintenancemoney allocated for Pithuwa was made available to the main committee
 
itself.
 

A few years ago the funds were as high as 1 1ahb of(Rs. 100,000). rupees
Lately, however, the budget has steadily declined,
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and this year, the project will receive only Rs. 31,000. The commit­
tee is required to keep books showing how these funds are spent. DIHM 
officials are allowed to examine these books whenever they wish. 

Every year the committee must set aside at least Rs. 15,000 to 
pay for diesel fuel for a bulldozer. The bulldozer is used to repair 
the diversion structure on the Kaier River, because every year the 
intake is damaged by floods. The funds left over must take care of 
all other maintenance tasks. This year the money available will come 
to about Rs. 31,000. This is a relatively small sum for a 600-hec­
tare irrigation system which delivers some water to over 1,000 ha. 
Local farmers, however, contend that they can perform 1 J.1d rupees 
worth of work for only Rs. 25,000. 

DIHM officials stated that their biggest problems in helping 
farmers maintain the main system are delayed maintenance due to lack
 
of funds, and repairing the approach canal every year. Repairing or 
replacing structures along the branch canals is almost impossible due 
to the shortage of money. Farmers stated that if no money for repa.ir 
was forthcoming, they would attempt to repair the structures as be~it 
they could using their own resources and skills. The fuel cost for 
running the bulldozer is also a continuing problet for DIHM. 
Currently, DIHM does not charge the committee to use the bulldozer. 
According to DIHM, the recurring costs of fuel and machine operation
 
are problems that need to be solved. 

Once a year, just before the paddy season, the main canal is 
partially cleaned under the supervision of the irrigation committee. 
Sometimes the committee simply contracts with a group of farmers or 
laborers to perform the cleaning and repair work. 

The branch canals are also cleaned at least once a year,
 
supervised by the branch canal committee. There are two methods for 
maintaining the branch canals. Branches 2 and 16 contract the main­
tenance to a third party. Interested contractors submit a bid, and 
the lowest bidder is awarded the contract. The funds for the 
estimated bid are raised based on the size of the farmers' holdings. 
A sub-committee of area members supervises the job. On branches 1 and 
3, the farmers desilt and maintain the branch canals themselves. Here 
farmers working independently may clean the branch canal as many as 
three or four times a year depending on their individual needs. 
Voluntary labor is contributed. 

All farmers consider the cleaning of farm channels to be a 
routine accomplished from once in a season to once in a year. Farmers 
on the channel initiate the work, and nonparticipation is fined Rs. 15 
to 25/day of work missed. All farmers interviewed reported that the 
fine is enforced and collected. 
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3. Conflict Management
 

Conflict is reported by all farmers to occur over water dis­tribution and is reported to be started by farmers whose crops are inneed. The committee members of the branch canal mediate disputes, and
differences among individuals are settled by discussion during meet­
ings called for that purpose.
 

4. 
Water Adeouacy, Reliability, and Equity
 

Five of twenty head farmers interviewed reported water inade­quacy and untimeliness in the monsoon paddy season. Very few headfarmers reported water inadequacy and untimeliness in the winter 
season,
 

Eleven of twenty tail farmers contacted reported water inade­quacy and untimeliness during the monsoon paddy season. Five of thetwenty tail farmers reported inadequate and untimely water supply for
the winter crop.
 

Many farmers also report that the temporary Pithuwa diversionstructure makes the water supply unreliable. Head farmers on the eastside of the main canal name monsoon flooding as a major problem forcropping, particularly during harvest. 
need for a drain to remove water. 

Some tail farmers reported the 

E. CHARACTERISTICS AND PERFORMANCE OF AGRICULTURAL SERVICES AND 

THE PRODUCTION SYSTEM 

1. AgricU3±ur 
By providing a supplementary irrigation source, the Pithuwairrigation system appears to have had a profound influence on agricul­tural activities. Multiple cropping, the development of a more reli­able cropping pattern, and the gradual adoptation of improved tech­nologies has resulted not only in higher yield/unit of land, but also
higher total yields annually. In the winter, farmers grow mustard on
more than 90 percent of the command area and grow wheat on more than 5
percent of the command area. 

Intensive cultivation practices have alljwed little timebetween crops for land preparation and sowing. As a result, farmersuse tractors, especially for mustard cultivation, and draft animalsfor maize and paddy cultivation. Most farmers broadcast mustard andcorn seeds. Pulverised or wet seed beds are used for paddy, and earlyvarieties are preferred. Mixed cropping and green manure practiceshave been introduced recently. Buffalo are invariably raised by everyhousehold for additional income. 
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A wide range of crops and vegetables can be grown in the
 
command area. However, the main crops are paddy, mustard, corn,
 
potatos and wheat.
 

The general condition of the paddy, mustard, and potato crops
 
appeared quite satisfactory. Mustard usually receives one irrigation
 
and this makes a good stand. Additionally, as the watertable is low
 
(70 ft below the surface), root germination and development are
 
profuse, resulting in more yield. Corn and wheat more or less depend
 
on rainwater late in their growing stage. The cropping patterns the
 
farmers use and the area under different patterns follow.
 

Cropping Patterns and Area for Pithuwa Irrigation Project 

Crgp.ing Pattern Area (ha)
 

Maize - mustard 730
 

Maize - potato - wheat/(mixed cropping) 100
 

Maize - paddy - mustard 200 

Fallow - paddy - mustard 240 

Fallow - paddy - wheat 33 

At the head of the system, some farmers reported reduced
 
cropping in the spring, and they all reported some maize production
 
instead of early paddy. Water supply limited cropping to 61 percent
 
of the area of the farms studied. Tail farmers also reported spring
 
maize production instead of early paddy. The cropped area was 67
 
percent of the 20 farms studied.
 

In the monsoon paddy season, cropping was reported on 81
 
percent of the 20 head farms studied. At the tail, all 20 farmers
 
contacted grew summer monsoon paddy, with 67 percent of the area
 
cropped.
 

In the winter season, most head farmers produced wheat and
 
mustard. The cropped area in winter was 79 percent of the total area
 
for the 20 farms studied. All tall farmers reported growing mustard,
 
but very little wheat. The winter cropping area at the tail was 94
 
percent of the farm studied.
 

Large landhold3rs rotate maize and paddy biannually due to
 
water shortages. The total cropping intensity of the area exceeds 235
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percent, compared to 176 percent in the nearby DIHM operated PanchKanya irrigation system. All farmers reported that they determinedcropping times by the calendar month, synchronizing dates with their 
neighbors. 

2. Production InDuts
 

More than 90 percent of the total 
cropped area (except for
that in mustard) grows improved varieties. Farmers prefer earlymaturing varieties to fit the cropping patterns. Fine paddy is liked
as it commands a good price.
 

Farmers use fertilizers on most crops, except for maize, in
the following ratio: 

N P K 
Crop (kg/ha)
 

Paddy 40-20-0 

Mustard 
 20-20-0
 

Wheat 
 60-30-0
 

Farmers are gradually using more pesticides in potatos, mustard,paddy, and maize. The following table summarizes land use under
different crops and fertilizers.
 

Summary of Land Use Under Different Crops and Fertilizers 

Crops
Paddy Mustard Wheat Maize 
 Potatos

I* NI I 
_ NI 
 I NI NI 

Area (ha) 472 - 265 830 30 933 100 

Fertilizer
 
(kg/ha) 
 75 - 75 - 75 - 150 

(urea) (urea) 
 (urea) (Manure) (combnation)
* I = irrigated, NI = not irrigated 
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The services of a Junior technical asslstaint and cropping 
pattern personnel stationed at the town of Tadi are available, and the 
famers themselves appear to be agriculturally advanced. Farmers get 
inputs through the Tadi cooperative and private dealers. The service 
provided by the local cooperative is poor. 

Production credit is available from the Tadi market and the 
bank. The cooperative in the command area is non-functional because 
lcans were not repaid satisfactorily. 

3. 	 Yls 

The average yield as reported by the farmers is presented in 
the following table. 

Yield Variation and Average Yield for Crops 
Grown in Pithuwa Irrigation System 

Yield Vari3tion Average Yield 
Crop (mt/ha) (mt/ha) 

Paddy 2.5 - 4.0 2.9 

Wheat 2.0 - 3.5 2.2 

Maize 1.5 - 2.5 1.6 

Mustard 0.6 - 1.2 0.8* 

Potato 10 - 16 11.2* 

*True average yield figures for mustard and potato may be 
higher than these figures reported by farmers. 

Farmers said that marketing through middlemen and low prices 
for produce are growing problems. 

F. 	 STRENGTHS AND WEAKNESSES 

a) 	 Pithuwa irrigation system has a strong, disciplined farmer 
organization which the farmers consider their own. The 
rules and regulations of the organization are effective, 
and farmers' participation seems quite high. 
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b) 	 The farmers, organization has effective control and dis­
tribution of water and, if necessary, enforces waterrationing and budgeting. The overall management of the
system Is very effective. 

c) There is little conflict among the different castes andethnic groups, or between head and tall farmers. Most ofthe farmers have harmonious relationships with other 
farmers in the system. 

d) 	 Though the system was designed to serve 600 ha and it is
officially referred to as a 600-hectare system, farmers
have designed management procedures and channels to
increase the command area to over 1,000 ha. We estimate 
that 1,300 ha receives some irrigation water. 

e) 	 The main canal and 	field channels seem to be functioning 
quite well.
 

f) 	Most of the command area has a high cropping intensity,

sometimes as high as 250 percent.
 

g) The cropping pattern is well adapted to the water supply.
 
Water is usually available throughout the system.
 

2. 	 W 

a) 	Because of the temporary diversion on the river there is
not 	an ensured supply of water, particularly during floods
in the rainy season when the diversion is damaged. Siltfrom floods blocks the intake, and a bulldozer must be
used to clear the intake. 

b) 	The soils at the head of the system are sandy and not 
Ideally suited for irrigated agriculture. 

c) 	There are no drainage outlets at the tail. 

d) 	The main canal below the drop structures is badly eroded. 

e) 	As there are irrigation systems upstream from the Pithuwairrigation system, conflict exists between the upstream
farmers and the Pithuwa farmers. 

f) Large, absentee landlords control much of the land in the
system, particularly at the tail. 

g) 	 Farmers depend on a shrinking maintenance budget from
DIHM. Much of this budget must be used for bulldozer 
operati on.
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.' DIHM 
farmers concern.- " o7 . main canal and 
the structurps. 

h) There is no cle,r r .;<> ty . and the 

3 . t , . .' ,'. 


Pithuwa 1! .. ; v -; by DIHM, but Is.:d 

operated by a f:."'', 9 ,mme Canal has 16 branch 
canal s and Irrl:y; ." svpp!': one irrigation 
for the winter crC-o. FarrQ7, " poh, branch and fi eld 
canals to supply i-Yout 1'300 ha,-','vcr, ". current canal capacity 
cannot provide water -or more "zhan aiout 475 ha for late paddy. The 
area under paddy could be Increased by improving the canal sections 
and structures.
 

A serious problem on Pithuwa is not having a permanent intake
 
structure, During monsoon the systom may suffer having its temporary
 
diversion weshed away by flood at any time.
 

Since there is no silt control at the intake, frequent silt
 
removal from the canal bed is needed. Silt deposits reduce the
 
capacity of the main canal. 

Pithuwa irrigation system is functioning well, and many things
 
can be learned from it. The volume of water at the intake has forced
 
Pithuwa to operate effectively to make agriculture profitable.
 
Pithuwa is a hybrid system, neither ccmpletely DIHM-operated nor
 
completely farmer-managed, although farmers have taken more respon­
sibility for operating the system. Pithuwa irrigation system could be
 
a model for many medium-sized DIHM-operated irrigation systems.
 

Additionally, despite the disparity in landholding size,
 
farmers of all castes and ethnic groups seem to cooperate on irriga­
tion tasks. Few serious conflicts were noted, and most features of
 
the social system indicated that it was relatively egalitarian and
 
harmonious.
 

The agricultural undertakings of the Pithuwa irrigation system
 
appear to be satisfactory. When compared with the nearby
 
DIHM-operated Panch Kanya irrigation system, Pithuwa has a more reli­
able water' supply, more effective farmer participation, better adop­
tion and intensification of improved agriculture practices and land
 
use patterns.
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3. KAMALA IRRIGATION SYSTEM 
(RAGHUNA1H PUR BLOCK)
 

A. INTRODUCTION 

The Kamala Irrigation Projectc is located on the border of the
 
eastern and central development repIons of Nepal. The source of
 
irrigation water for the project is the Kamala River, which divides
 
the two development regiois. Kamala irrigation system is designed to
 
irrigate 12,500 ha on the gastern and on the western bank of thq

Kamala River (a total of 25,000 ha). All 25,000 ha, however are not
 
currently receiving irrigation water. On the west side, the Kamala
 
River irrigates Phanusha District of the Jankapur Zone, and on the
 
east side, it irrigates Siraha District of the Sagarmatha Zone.
 

This project was constructed by DIHM and started operating in 
FY 1982-83. There were no farmer-managed irrigation systems in this 
area before the government project was constructed. However, rainfed
 
agriculture was practiced in this area. 

The east side of the Kamala irrigation system is part of the
 
Sagarmatha Integrated Development Project financed by the Asian
 
Development Bank. Small canals are under construction there as part

of a command area development scheme. On the west side. no improve­
ment activities are in progress.
 

On the west side, there are three branch canals, 19 minor
 
canals, and several field channels constructed by tho farmers, all
 
designed to irrigate 12,500 ha of land. Roughly, one minor canal has
 
to irrigate about 700 to 800 ha of land.
 

The rapid appraisal team was unable to examine the whole
 
project and, therefore, di cided to appraise a block of 2,,300 ha on the
 
west bank of the project (Figure 12).
 

The selected bloc irrigates Raghunath Pur, Baramajhiam.

Paterwa and Balabakhar Parchayat towards the head of the west bank
 
command area in Dhanusha District. The block is surrounded by the
 
Charnath and Kamala River! on the east, the main canal on the north,
 
Mahinath Pur branch canal on the west and Khajuri branch cinal on the 
south.
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Figure 12. Kamala Irrigation Project
 

140
 



The sal lent features of the entire west bank command area are
 

as follow:
 

Designed discharge of head regulator = 16.0 nr/s 

Designed discharge of main canal = 14.0 rn/s 

Length of man canal = 5.5 km 

Delsgned command area in paddy = 12,500 ha
 

Designed command area in wheat = 8,500 ha 

Total length of branch canals = 53 km 

B. CHARACTERISTICS AND PERFORMANCE OF THE PHYSICAL SYSTEM 

1. Hydrology 

The Kamala River is perennial. The catchment area of this
 
river is 15,150 km2. The minimum discharge recorded is 2.0 mP/s in
 
May. The monthly discharge of the river was not available. During
 
the rapid appraisal on February 17, 1986, the discha ge on the main
 
canal of the west bank was calculated as about 2.0 nr/s.
 

2. Canals and Structures
 

The intake structure (a concrete weir) and the main canal on
 
the west bank are in good shape. Most of the main canal is linedwith
 
cement concrete blocks. The capacity of the main canal is 14.0 m /s.
 
At 5.5 km, the main canal bifurcates into Parawahai branch canal and
 
Mahinath Pur branch canal.
 

The block studied by the RA team is located at the head of
 
Mahinath Pur branch canal. This block has three minor canals, and
 
about 10 field channels which were constructed by farmers. The three
 
minors and 10 field channels are directly connected to the maln canal
 
and the Mahinath Pur branch canal. Only about 1,700 ha of the 2,300
 
ha examined are irrigated due to the lack of field channels and the
 
poor condition of some of the minor canals.
 

Raghunath Pur Minor
 

This head minor canal takes off from the main canal. It has a
 
head regulator at the main canal. Raghunath Ptvr Minor is supposed to 
irrigate about 900 ha on the east side of the block, but it irrigates 
only about 700 ha due to the lack of field channels. This canal is 
about 5.5 km long. Farmers at the tail complained that the size of 
this canal is too small. It has not been cleaned for many years. The 
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outlet from this canal does not have control regulators. Except atthe tail, and the poor cleaning, Raghunath Pur minor canal 
looks quite

good.
 

Kothia Minor takes off from the middle of the Mahinath Pur
branch canal. 
 I(othia Minor is about 1.1 km and irrigates about 200 ha
of land. This canal 
seems to function well. 
 The outlets from this

canal do not have any regulators.
 

DAghAban Minor
 

Baghaban Minor takes off from the tail of the Mahinath Pur
branch canal. 
 This minor canal is supposed to irrigate about 600 ha on the southern 
of 

part of the block. However, due to the poor conditionthis minor canal and also its lack of field channels, it irrigates
only about 200 ha of land. At a few places, the canal passes through
depressions in the land. 
 The canal does not have structures in such
portions and quite often is breached by the farmers. 
This canal needs
to be improved to cover the designed command area. 
 The total length
of Baghaban minor canal is about 3.4 km. 

Field Channels 

The 10 field channels that take off directly from the main andMahinath Pur branch canals irriqate the west side of the block paral­lel to the branch canal. All of these field channels get waterthrough hume pipes without control regulators. The average commandof each field channel is about 60 ha.area The field channels areconstructed by farmers and the length of these channels is about 600
 
to 1,000 m.
 

3. Soil 

The soils on the west bank of the Kamala project tend to be
deep silt loams in the western portions of the command area, whichbecome thin to nonexistant near the Kamala River. Soils adjacent to
the Kamala River range from sandy loams to pure sand. Thus, the
western portion of the selected command area contain soils that. shouldbe relatively fertile (depending on their depth), and the soils nearthe Kamala River tend to be infertile with high infiltration and
percolation rates. 

Much of the command area is suitable for irrigation (generally
the western half of the command area). The soils adjacent to theKamala River are poor agricultural soils and are not well-suited for
irrigation. 
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C. CHARACTERISTICS AND PERFORMANCE OF THE SOCIAL/INSTIlJTIONAL SYSTEM 

1. Social Structure
 

There appear to be three distinct soclo-economic classes at 
Kamala: landless, owners-cu-tenants, and large landholders. The 
percentage of landless people seems to decrease from tail to head, and 
the average size cf landholdings gradually increases from tall to 
head. 

At the tail village of Balabakhar, the rapid appraisal team 
estimated that from one-third to one-half of the people are landless. 
Some farmers at the tail told us that up to 75 percent of the local 
people did not own land. Another 40 percent of the tail farmers are 
small landholders, usually owning less than 1 .bighA (0.66 ha), but 
sometimes owning up to 3-4 bighas (2.0 to 2.6 ha). Most of these 
farmers also rent land from larger farmers. Their rental land is 
sometimes larger than the land that they owr. Approximately 5 percent 
of the tail farmers are large landholders. Some own up to 25 bighas 
(16.5 ha) of land. 

In the middle of the systems about one-third of all the 
farmers are landless. Another 20 percent of the farmers own less than 
1 bigha (0.66 ha), and 33 percent own from 1 to 5 bjghas (0.66 to 3.3 
ha). These farmers also usually rent land. The renaining 10 to 15 
percent of the farmers are larger landowners, averaging 10 to 15 
bighas (6.6 to 10 ha) of land. Some farm families were reported to 
own more than 25 bighas (16.5 ha). 

At the head of the system, only 5 to 10 percent of the farmers 
are landless, though approximately two-thirds of the farmers own 1 
JgM (0.66 ha) or less. Perhaps another 15 to 20 percent of the 

farmers own more than 5 .bghas (3.3 ha). 

Since most of the smallholders at Kamala do not own enough 
land to sustain their families, tenancy is prevalent. Most tenancy 
arrangements seem to follow the legal requirements of 15, 12, or 8 
maunls (1 mound = 40 kg) of paddy per .bjgh to the owner every year. 
The amount of grain depends on the quality of the land; tenants farm­
ing better quality land must pay more to the owner.
 

Many of the landless people at Kamala work as daily agricul­
tural laborers. They are paid 3.75 to 4.00 kg of grain per day or Rs. 
L2/day. No food is provided to the laborer while working. 

There are also a significant number of haruwas at K.nala. 
lar are similar to the halis encountered at Chitwan. Haruwas are 
life-time servants to the larger landowners, who work the fields for 
the owners. In return for the work, they are given food and a place 
to live. 
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The most populous ethnic group at Kamala is Yadav. Othergroups include Dunwars, Tells, Khatnes, Muslims, Brahmins, and
Chettris. 
At the tail of the system, almost all of the farmers are
Yadavs. 
The Yadavs, however, seem to be split into two groups or

factions, and there is often conflict between these two groups. 
 This
split sometimes goes beyond the Yadavs with other groups of farmers

taking sides. 

Throughout the system, farmers said that power at Kamala isprimarily based on size of landholding. A professional degree (i.e.,doctor) or higher education also is associated with power. Thosehaving a degree or education, however, usually also possess large

amounts of land.
 

At the head of the system, Yadays, Muslims and Telis are the
most numerous, but the 10 to 12 Brahmin families in the area appear to
be the most powerful. The p Ang
Jad is a Brahmin and many of the
large pc 
houses at the head village belong to Brahmins. The power
of the Brahmins is not absolute, however. 
We were told that during an
acute grain shortage in 1972, a group of farmers looted the grain

stores of large Brahmin and Yadav landowners. The Brahmins left the
area at that time and went to Janakpur (50 km from Kamala). They
returned to the head village after the police arrested a number of
 
people.
 

At the middle village of Parshai, power seemed much more
equitably distributed. This is a multi-ethnic village, with no single
group dominating the others. Farmers at Parshal claimed that large
landowners cannot dominate the farmers in this village. 
There
appeared to be a sense of belonging and cooperativeness at this
village, which was not encountered in other villages.
 

While the rapid appraisal team was at Parshai, the u.D .irdhan
iancImmediately called together a large group of farmers who metwith us. 
 This group was composed of many different ethnic groups and
random questioning of farmers revealed a relatively equitable dis­

tribution of land. At this meeting, the farmers said that they hadorganized themselves to construct field channels in their area, andhad charged landowners Rs. 40/bigjhA for the labor.
 

Elsewhere, an incident at Raghunath Pur, the second middlevillage, seemed to characterize the emotion and conflict present inother parts of the system. While we were talking with one RagunathPur farmer, another farner came by who had done some contracting onthe irrigation project. The first farmer immediately pointed at thesecond farmer and began shouting loudly that the second farmer hadstolen money and was dishonest. A heated, spontaneous argument

ensued, with other farmers soon joining in and making loudaccusations. At one point, the original two farmers almost came to 
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blows, but the situation finally calmed down. It was, however, an 

indication of the strong feelings present throughout the project area. 

2. Irrigation Or izatign 

K-mala irrigation system is exclusively a DIHM project. 
Construction started in 1974-75 and was finished in 1983-84. The 
project is under the Eastern Regional Irrigation Directorate. 

The western half of Kamala Irrigation Project has no farmers? 
organizations. Any litigation in the western command area is referred 
to Danusha District police, court or Chief District Officer's office 
since the western command area lies in the central development region. 

The Kamala Irrigation Project has three components: 
administrative, technical and financial. The administrative sector 
has a store branch and a general and personnel branch. The store 
branch has one joint accountant and one mukha (clerk). The general 
and personnel branch has one section officer, one storekeeper, one 
mu~bla (typist), one Jb hI~ (clerk), two drivers, and 10 peons and 
kgiIsIvdA . The technical branch has three assistant engineers, 11 
overseers, one tracer (map), and 14 peons and chowgkidjnrs. The finan­
cial branch has one senior accountant, one internal account scrutiniz­
ing officer, and one peon. Over these people Isthe Project Chief, 
who is an engineer. The Project Chief said it was not clear what the 
personnel quota was for his project. Another officer stated that 
while the project has been operating for many years, as yet none of 
the personnel recruited for the project have been regularized and 
integrated into the government civil service, 

The project organization's major task is perhaps only to 
maintain the huge concrete headwork and see that water is diverted to 
the main canal. How the water flows in the command, how it is used, 
and who is using it, probably are not its concern.
 

Some project officials said that operation and maintenance do 
not exist. To maintain and operate the main system, the project 
proposed to permanently recruit 180 dha (1 [bal]a for each 2 kin). 
Since thIs recruitm ent would cost the government a great deal, the 
Ministry of General Administration suggested that these people be 
recruited seasonally for four months: July 1 to November 1 when the 
water is released and there are heavy activities in the field. The 
project officials say that nothing has happened in this direction. 
They feel that is why there is no supeivision of the canal network. 

The project officials also said that the maintenance fund is 
insufficient. They say the contractors are not paid on time, so they 
neglect the maintenance work. There are no developed field channel
 
networks in western Kamala Irrigation Project. As a result, the 
farmers breach the branch canal and take water as they wish. The 
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officials say that this has become a very serious problem. Somefarmers have built some minor channels themselves. Those farmers,however, whose fields are already irrigable do not allow farmers tobuild field channels through their fields. 

As there is no organization at the water use level, waterdistribution is inequitable. 
The farmers at the head village ofBaramajhia use and waste much water, and it rarely reaches the middle
and tail end. The team members
tive spirit among 

did observe, however, a very coopera­the Parshal (middle village) farmers when it comesto acquiring water regularly in the minor canal.
 

Water rarely reaches Balabakhar, the tail village clusiter,
since the canal 
lining is defective. Also, the command area ),as beenelevated and the canal water stagnates in lowsome lying fields. 

In the middle village of Raghunath Pur, the largest, and
perhaps richest village cluster in the command, the farmers complained
that water was not released in time. They also claimed that sometimes
maintenance was deliberately done at the start of monsoon, whichdamages the system more. They feel that under strong administrativesupervision, a more rational aligrment of the branch canal systemcould be done. They are prepared to contribute what labor and money
that they can. The farmers of Parshal village even more strongly

supported this idea.
 

So far no water cess is imposed and collected. The project
has no landholdinq records. 
Project officials are trying to get such
records from the Land Revenue Office, Dhanusha. Officials propose torecruit some a to keep these landholding records.
 
D. CHARACTERISTICS AND PERFORMANCE OF SYSTEM OPERATION, MAINTENANCE, 

AND WATER DELIVERY 

1. Water Allocation and Distrtibution
 

Irrigation water in the Kamala project is essentially run-of­the-river, in that when water is flowing, water is available for
irrigation. 
 Low flows during December and January permit irriga­sometion at the head of the system. Only in very wot years would there beenough water to irrigate the entire potential command area during thewinter months. 

Since field and farm channels were not constructed by theproject, in the upper reaches of the Mahinath Pur branch only landsadjacent to the main and minor canals have water, while land at somedistance from the canals is unirrigated. 

Most of the minor canals are poorly maintained, resulting indecreased water flow. 
Also, field channels to distribute water to
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individual fields have not been designed. Field or farm channels tend 
to be shorts and water flows from field to field through level basins. 

Water allocation is primarily first come, first served. Thus,
 
farmers at the head of minors tend to get all the water they need,
 
while farmers at the tail often receive inadequate and unreliable 
amounts of water. This situation has often led to conflict between 
head and tail farmers. Sometimes hundreds of farmers from the area 
near the middle village of Parshai will take spears and large sticks 
and go together to the head village of Baramajhia to demand that water 
be released. At Baramajhia, farmers are often guarding their water 
with weapons. If water is released, Parshai farmers have had to 
maintain armed guards to assure that the minor canal remains open. 

Water within the potential command area is poorly distributed 
primarily because there are few field or farm channels and control 
structures on minor canals. Water is also wasted because there are no 
drain channels to divert waste water back into the system. Thus, low 
lying lands are often flooded, and often there is no water to produce
 
upland crops.
 

2. Maintgnance 

According to farmers, maintenance of the main system by DIHM 
has been carried out without consultation with the farmers. Thus, the 
main system canals have been shut down for maintenance during the dry 
season for as long as three months with little or no advance warning. 

The upper reaches of the main and branch canals appear to have 
been adequately maintained by DIHM. Minor canals appear to have 
received little maintenance by either farmers or DIHM. There is also 
a lack of control structures throughout the system. Control and 
diversion structures would ensure a more reliable flow of water, while 
at the same time lessening the need for future maintenance at certain 
points within the system. Minor canals were very poorly maintained, 
with water spreading out over large areas due to bank failure and 
running around concrete pipes instead of through them. 

The farmers indicated they are not happy with the maintenance 
of the system and generally feel that maintaining the minor canals is 
the responsibility of DIHM. However, many farmers said that they 
might be willing to organize and maintain the minors themselves. 

On-farm systems are mostly well-maintained, but because farm 
systems are small, they do not require much labor or organization for 
mai ntenance. 
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3. ConflictMangj].D] 

Farmers at the head of the system receive adequate, reliablesupplies of water. The further on proceeds away from the main and
branch canals, and along and away from the minor canals, the systemrapidly deteriorates. 
Thus, there is conflict over winter crop
irrigation between tail farmers and head farmers. 

4. Water Adequacy Reablty and Eut 

Farmers close to a water source are fairly well assured ofadequate and reliable supplies of water, while farmers further fromthe source face water shortages for crops other than late paddy.Thus, to tail farmers the system is not reliable or equitable. 

An important aspect of the system is that much of the poten­tial command area is not commanded at all. For farmers ir the uncom­manded area, agriculture remains much the same as before the Kamalaproject was constructed. Most of the system can be characterized asnot being reliable, adequate, or equitable.
 

Extending the 
present command area is feasible. The systemcould be significantly improved if the farmers were organized andgiven some technical advice regarding placement of minor canals and
 
field channels.
 

Agricultural production is currently very poor. 
A limited
amount of technical advicq, organization and inputs could dramatically
increase agricultural production. Installing small, inexpensive watercontrol structures could help to ensure an adequate and reliablesource of water to most of the potential command Croppingarea.
Intensities could be increased 100 percent or more throughout most of
the area. Because Kamala is a perennial river, there 
 is the potentialto increase cropping intensities to 300 percent in a significantportion of the head reaches, The current situation is charactorizedby the lack of effective farmer and official organizational capacityto utilize the resources available to them. 

E. CHARACTERISTICS AND PERFORMANCE OF AGRICULTURAL SERVICES AND THE
PRODUCTION SYSTEM 

1.Agiutr
 

Prior to the construction of the Karnala irrigation system,agriculture in the command area was reported to more lessor depend onthe vageries of nature, which resulted in uncertainty of crop harvestand low paddy yields. Monocropping paddy in the lowlands and Badhiya
(broadcasted paddy) followed by small millet in the uplands was theusual practice adopted by the farmers. Irrigation water from theKamala system has assured farmers of at least one crop of paddy with a 
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better yields and has also helped farmers to introduce some additional 
crops like wheat and mung In a small area. Howeverp the area still 
lags far behind what could be achieved with irrigated agriculture. 

More than 90 percent of the command area is used for late 
paddy. The area under early paddy (Badhiya, Ansu, Chaite) is negli­
gible (4 to 5 percent). About 20 to 30 percent of the area is cul­
tivated with wheat, especially in the fields where an early maturing, 
improved variety of paddy (Masuli) is grown. Lathyrus is next in 
importance to wheat, although the yield is poor. Mustard, lentil and
 

linseed are usually mixcropped in the paddy field prior to the paddy 
after harvest
harvest. This usually takes place one month before or 


when the land is still wet. These mixed crops are usually neglected. 

Most of the farmers reported damage by grazing animals. Mung, 
a new addition to the farmers' cropping system, is gaining popularity 
and is slowly Increasing in the command area. Koga (finger millet) 
and broadcasted paddy are grown in uplands in areas where irrigation 
is not available. The yields of these crops are also very poor. Cash 
crops like tobacco and potato are also grown in the area. 

Cultivation practices for irrigated paddy, wheat, tobacco, 
potatos, and mung appear to be slightly improved compared +o other 
crops. Irrigation requirements for winter crops appear to be low. 
Generally, one irrigation Is given to wheat. Linseed, lentil, and 
lathyrus are usually not Irrigated. 

The official land use reported in the production blocks in
 
BaramaJhia and Raghunath Pur that is organized by the local agricul­
ture extension unit is as follows: 
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Land Use in Winter 1984/85 in the Production Block Organized
by Extensi on* 

Raghunth Pur 
 ktMn.bi 
Crops -Comnwnd 
 Area (9) Comand Area (S)
 

Wheat 
 34.0 
 38
 

Mustard 
 4.0 
 11
 

Gram 
 1.5 
 3
 

Lentil 
 1.5 
 6
 

Potato 
 2.0 
 2
 

Lathyrus 
 27.0 14
 

Fallow or other crops 30.0 
 14
 

*The survey was conducted in the production blocks that had maximum
irrigation facilities and where extension activities were inten­sified. 
The area surveyed in Raghunath Pur was 530 ha and in
BarmaJhia was 266 ha. 

Farmers contacted in both areas revealed that 90 percent ofthe caornanded area Is covered with paddy during summer. For wintercrops, the farmers more or less agreed with the extension information,except that the farmers repcitted wheat cropping to be 20 to 25 percent
and lathyrus to be about 16 percent. 

Almost all the farmers organized in an 1,100-hectare produc­tion block in Raghunath Pur grew paddy in summer. However, in winteronly about one-third of the farmers on 60 percent of the land cu'l­tivated a winter crop. It was reported by the farmers that smalllandholders intensify agriculture more than the big landholders. 

Since many 
has 

crops are grown by the farmers, no crop calendarbeen adopted. Small farmers, as dictated by various factors(economic condition, size of holdings, availability of water, topog­raphy of land) have adopted different cropping patterns. In contrast,big landholders usually practice very few definite cropping patterns.
However, in the wetlands, any cropping pattern Is based on paddy, and
in the uplands in areas where irrigation facilities are not available,
minor crops 'like upland paddy, small 
millet and mustard are grown.
The most important patterns adopted on irrigated land are the 
fol lowing: 
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Paddy - wheat - fallow 

Paddy - linseed/lentil - mung/lathyrus 

Paddy - wheat - mung/lathyrus 

Paddy (mixed with lentil/linseed) - fallcw 

Early paddy (Badhlya) - late paddy - linseed 

Farmers are very interested in early paddy provided irrigation 
can be made available to them in time. The poor conditions of crops 
like lentil, linseed, tobacco, and wheat in most areasl the small 
areas growing Improved varleties of paddy; and the prevalence of poor 
agricultural practices among most farmers in the command area indicate 
the subsistance nature of the agriculture. Higher production per unit 
of land and crop can be achieved in the command area through better 
management of available irrigation water and by providing inputs, 
credits and extension services to the farmers. 

2. P_r~ctiin IrwJ& 

Agricu.ltural statistics provided by the local agricultural 
district show that 35 to 40 percent of the paddy grown in the produc­
tion blocks of RaghunAth Pur and Baramajhia is improved (Masuli and 
B44 Pankaj). Botih large and small farmers contacted by the rapid 
appraisal tein revealed that very few farmers (10 to 12 percent) have 
adopted improved paddy varieties. Farmers argue against using 
improved varieties because these varieties need more fertilizer and 
timely control of insoct damage since the Improved varieties ripen 
earlier than the local varieties. 

S.,,all farmers rotate local varieties with improved varieties 
in alteinate years. Much of the wheat, tobacco, and mung grown are 
improved varieties, wheroas linseed, lentil, lathyrus, hQA;# mustard, 
and gram are mostly local varieties. Farmers usually save their own 
seeds for planting except for wheat and, to scne extentp for mung 
which are provided by a cooperative or the local extension agency. 

Paddy receives irrigation several times due to the sandy soil. 
Wheat needs two to three irrigations. No irrigation is provided to 
the rest of the crops. 

Almost all the farmers having more than 3 ha use fertilizer on 
paddy, wheat, tobacco and potatos. Small farmers use fertilizer for 
wheat and only improved varieties of paddy. Based on the Interviews 
with farmers in the command area, the following doses of fertilizers 
are applied: 
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Large farmers Smal 1 Farmers 
r Comlexha. Urea/ha, Complex/ ha Urea/ha 

Local paddy No fertilizer No fertilizer 
Improved paddy 60 kg 60 kg -- 30 kg 
Wheat 90-120 kg 60-90 kg 60 kg 60 kg 

No fertilizer is used for linseed, lentil, lathyrus, mung;
gram, Jk =[, and upland paddy 
 Only one farmer reported using potash

on wheat (30 kg/ha).
 

Insecticides are used on improved varieties of paddy.
plant protection measures are taken No

by the farmers in other crops. 

An agriculture extension subcenter is located at RaghunathPur. One junior technician and two junior technical assistants servethe command area. Farmers interviewed in Raghunath Pur and Baramajhiaappear to be satisfied with the service. However, farmers in othervillages complained about the services. 

3. Yield
 

High variations li 
 the yield of different crops were reportedby the farmers. Sampled farmers revealed that there is about a 50percent difference in the yields of irrigated and non-irrigated Wet­land paddy. Similar yield differences could be observed in wetland
late paddy and Badhiya paddy. Improved varioties yielded 30 to 35percent more than the local paddy if fertilizer was used. The averagepaddy yield varied from 1.5 to 3.5 mt/ha depending on wateravailability, fertilizer use, and improved varieties. Wheat yieldvaried between 1.5 to 2.5 iit/hao Tobacco yield was reported as 0.5 to0.7 mt/ha. 
 The yields of lentil, linseed and other minor crops areextremely low, unstable and unpredictable (0.01 - 0.4 mt/ha). 

Most of the produce is sold in the village to middlemen for
low prices due to poor transport and the lack of nearby markets.
Farmers conplained about the low price of their agriculture produce.
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F. 	 SYSTEM STRENGTHS AND WEAKNESSES 

1. 	Mrntr 

a) 	The intake structure on the main canal appears to be
 
well-maintained and functioning.
 

b) The head reaches of the main canal and Mahinath Pur branch 
canal are in satisfactory condition. 

c) 	Some farmers at the middle of the system posses a strong
 
cooperative spirit and showed indications of effective
 
farmer participation. 

d) The current irrigated area In the western half of the
 
Kamala project can be significantly Increased by better
 
management of existing water supplies. For instance,
 
sufficient water is available to irrigate all 12,500 ha of
 
the western hal f of Kamala for late paddy. Corresponding 
intensification of agriculture is also possible by growing 
at least two crops per year. 

e) If small changes are made in the system (e.g., extending
 

certain canals), the potential benefits are very large.
 

2. 	J&knj2s
 

a) 	It appears that the system beyond the main and branch 
canals and a few minor canals is totally neglected. 
Overall management of the system is not satisfactory. 

b) 	There are only three minor canals to distribute water
 
within a 2,000 ha block. 

c) 	Some of the existing minor canals have structural defects
 
and are not functioning properly.
 

d) 	Field channels have yet to be developed in this portion of
 
Kamal a.
 

9) 	There is an absence of discipline throughout the system, 
with breaches in the canals and wastage of water. Though
 
destructive, this farmer behavior is rational considering
 
the 	other weaknesses in the system. 

f) 	Conflict among farmers is prevalent in the system.
 
Relations are also poor between farmers and local irriga­
tion officials.
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g) In general, agricultural practices are poor. There are
few improved varieties sown, and fertilizers and pes­
ticides are not commonly used. 

The Raghunath Pur block of the 2,300-hectare command area is on the west side of the Kamala Irrigation Project. This block isirrigated by three minor canals, two from Mahinath Pur branch canaland one from the main canal, and 10 field channels directly connectedto Mahinath Pur branch canal. Only about 1,700 ha of the command areais being irrigated due to the lack of field channels, poor waterdistribution, and poor condition of some of the minor canals. 

By improving one minor canal and with better management of theirrigatiin water, the command area could be enlarged to its designed
value. Clurrently, the system does not have any controlling gates on

the minor canals or on the field channels.
 

The farmers at Kamala are divided over conflicts between head
and tail farmers. The prevalence of tenancy and landlessness in the
 area suggests that power and wealth are not equitably distributed.
Yet, there are pockets of cooperation in the system which could be 
expl olted. 

The project's largely bureaucratic organization only seemsable to effectively maintain the concrete headworks. No agency existsat the water-use level for the dir ciplined distribution of water.Most of the time, might appears to be right. The western Kamalaproject is a contradiction; ugly at the water-use level, but beautiful 
at the water-release level. 
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4. KANKAI IRRIGATION PROJECT
 

A. INTRODUCTION
 

Kankal Irrigation Project is a DIHM-managed system located in 
far eastern Nepal in the Jhapa District of the Mechi Zone on the right 
bank of Kankal River (Figure 13). The Kankai Irrigation Project is 
operated by the Kankai Development Board of His Majesty's Government 
of Nepal. ShivaganJ, Panchgachhi and Mahabara Panchayats are all 
within the main command area of Kankai. 

The construction of the Kankai irrigation system is being 
completed in two phases. The first phase, completed in 1976, brought 
5,000 ha under irrigation. Water was released for 700 ha in 1977, 
2,000 ha in 1978 and 5,000 ha in 1979. The entire command area 
received irrig* Ion water in 1980. The second phase, which may be 
completed in a few years, will bring another 3,000 ha into the command 
area. Currently, Kankal is irrigating enly 4,000 ha due to flood
 
damage to one of the siphons in the system. We were told this siphon
 
may be re-constructed within a year or so. 

Kankai Irrigation Project is located on the middle terraces 
and floodplain of the Kankai River. The land slopes up to one percent 
in the upper reach, while at the tail, the lack of relief coupled with 
a high watertable has made upland crop production difficult. 

Though there are several streams running through the command 
area, there are no farmer-managed irrigation systems. Rainfed 
agriculture was practiced before irrigation was introduced in the 
command area. Except for a few old villages populated by TaJpurias 
and Rajbangshis, other settlements are new. 

There are two particularly interesting features of Kankal. 
First, farmer organizations were functioning relatively effectively 
only a few years ago et Kanka!. The organizations have significantly 
deteriorated in the last year or two. Second, the physical structures 
at Kankal are still new, and for the most parts, still functioning. 
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B. CHARACTERISTICS AND PERFORMANCE OF THE PHYSICAL SYSTEM
 

The water source for the system is the Kankai River, which is 

perennial. The minimum discharge of the systm seems to be 7.50 

cumecs In April. There is enough water available to supply the cur­
rent 4,000 ha for all three cropping seasons, but after all 8,000 ha 

are developed, there may riot be enough water to grow early paddy in 
the entire area. 

2. Canals and Structures
 

The intake structure for Kankal irrigation system lies at the
 
foot of the eastern hills on the Kankai River. The intake is a con­
crete weir 126 m long and 1.5 m high with three sluice gates that are
 

3.50 m by 1.85 m.
 

A stilling basin lies 1.426 km downstream of the intake. The
 
stilling basin is 144 m long. Tha bottom width is 6.0 m, and the
 
water depth is 2.6 m at the upper end and 3.6 m at the lower end. The
 
stretch of canal that runs between the intake and the stilling basin
 
is completely 'ined and has a designed discharge capacity of 10.15
 
cumecs,
 

The main irrigation canal starts at the stilling basin and is
 

divided into four reaches. The following table lists the reaches and 
gives their designed discharges. 

Main Canal Reaches on Kankai Irrigation Project 

Name Type Length (kin) SopeL _jLgharag (m3fsec) 

1 Concrete lined 11.500 1:1000 10.15 

2 Unlined 2.600 1:1850 4.55 

3 Unlined 2.767 1:'540 1.95 

4 Unlined 5.533 1:1540 1.95 

Near the end of reach 1, the main canal bifurcates: one canal
 

supplies the current 5,000 ha and one canal will supply the future 
3,000 ha. Only the canal supplying the 5,000 ha is currently 
operating. At the end of reach 2, the main canal again bifurcates 
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into reaches 3 and 4. Currently, the Reach 4 canal irrigates only

about 300 ha because 
 the broken siphon -s in this section. 

There are 12 secondary cafials and 30 tertiary canals divertingwater frcmi the main irrigation canrkl. To distribute irrigation water
properly, each secondary and trtlary canal bifurcating from the maincanal has a Parshall flrma imnediately downstream, of the outlet. The

design features of the secondary irriqation canals are listed in the
 
following table.
 

Design Features of Secondary Canals of Kankal Irrigation System 

Name Location (kmn) Reach 	 Net Co anmnd Area DischargeLB J. I h)(I/s) 

S-1 5.65 1 5.80 746.1 851
S-2 7.59 1 3.90 226.6 259S-3 10.72 1 3.40 372.0 425S-4 11.50 1 4.65 417.5 477S-5 12.86 2 6.6n 798.0 910

S-6 1.40 3 2.1-5 136.1 154
3-7 2.764 3 8.70 230.2 262
S-8 2.764 3 6.70 676.1 704S-9 2.523 4 1.20 126.5 144S-10 4.00 4 3,23 259.3 295S-I 5.53 4 3.20 114.4 165S-12* 5.53 4 11.10 385.0 441 
* 	 Because of siphon breakdowns in Reach 4, S-10, S-If, and S-12 are not
 

functining. Designed discharge figrures 
are given. 

There are 165 tertiary canals bifurcating from the secondarycanals and the main canal. The tertiary canals occur about every 600 
m. The average area supplied by each tertiary canal is about 30 ha.On each tertiary canal, outlets through division boxes are located
about every 100 m to irriwte about 6.0 ha of land. 

Check structures are provided in the main irrigation canal
immediately dounstream of the secondary turnouts to maintain the water 
level in the main canal. 

Along the ,aitn irrigation canai there are 5 siphonsr 13
culverts, 26 drop structures, 5 overflow spillways, and 7 road
bridges. All these structures are made of reinforced cement concrete. 
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On the secondary canals, there are a total of 29 check 
structures, 67 drop structures, 65 culvorts, 15 cross drains and one 
road bridge. These structures are also cement concrete. 

Kankal irrigation system has three roads: the trunk road, 
main road, and secondary road. The trunk road is 6.5 in wide and 
graveled. It leads from the main east-wost highway to the command 
area. The main road runs along the main irrigation canal and some 
secondary irrigation canals. The secondary road runs along the 
remaining secondary irrigation canal. The lengths of the trunk road, 
main road and secondary road are 20.364 km, 70.694 km and 71.50 km; 
respectively. 

Though thn command area of the system is 5r000 h , the rapid 
appraisal team only observed 4b000 ha of the system because the 
remaining 1000 ha were not operative. 

Since the system was recently constructed, it functions well, 
except for the 1,000 ha not currently supplied with water. The head­
works and the main canal up to 11.50 km (Reach 1) look good, except in 
one or two places where 'here are landslides in the main canal. Where 
the watertable is high, * mrin canal is block-lined. Due to the 
high watertable, the block lining has severely deteriorated in some 
places and needs maintenance. 

The capacity of the main canal up to 11.50 km (Reach 1) is
 
10.15 cumecs. This portion of the canal was designed to supply water 
to the entire command area, including the second phase (8:000 ha) 
which Is not complete. However, during monsoon it seems that more 
water is flowing in the main canal than it was designed for. Since 
about 40 percent of the comn~and area is lowlands farmers do not need 
water from the canal when it is raining. Hence, during the monsoon 
when there is rain, farmers close the tertiary canal gates which 
increases the water flov in the secondary canal aid causes banks to 
breach. This phenanenon was observed motly in S-8. Also, there are 
no field drains in the c-oomand area of S-8. 

Because of the increased discharge and also because of uncon­
trolled buffalo which go to the canal to drink, most of the earthen 
banks downstream of the fall and check structures are damaged in Reach 
3 of S-8. In time, the structdres themselves may be damaged if the 
problem is not addressed. 

The main canal in Reach 1 has more flow velocity, and few silt 
probl ms. However, the secondary and tertiary canals bifurcating from 
the main canal (especially S-i and S-2) have more silt problems. Silt 
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in S-1 seems to be about 1.0 m deepEvein so, with 
in the head reach of the canal.the help of a check structure, water was flowing in thatcanal, which may eventually damage the canal bank. 

The head reach of S-2 for about 200 m lies in a deep cut, andhas landslidas. This portion of canal seems to have been lned, butthe lining has been destroyed because of landslides. 

The remaining branches have few problems, mainly bank erosiondownstream of structures. 

It seems 1ittle attention iscanals. given to the silt in tertiarySome tertiary canals are cleaned by farmers, but becaus3 ofdeep silt In the tertiary canals, farmers often put timber, planksmore than the designed depth in the check structure to increase the
of 

water level in the canals. Most of the tertiary canals function. 

The soil of the command area appears to be recentof alluvialorigin, being brought under cul Ivation primarily after deforestation.
The soil of the upper land is lcam to sandy loam with high humus
content and is reported to be dlticult to plow at times. 
The soil of
the lower area (about 40 percent of the total command area) isprimarily clay loam and is usually called wet soil. 
 The texture ofthe upper soil 
is good due to the high humus content and regular
applications of manure. 
However, all 
of the soils in the command area
are acidic. 
Many crop. can be grown ir the upper soil, whereas only
paddy or jute can 
be grown in the wet soil. Wheat yield is low com­pared to other projects because of the acidic soil.
 
C. CHARACTERISTICS AND PF-ORMANCE OF THE SOCIAL/INSTITlJTIONAL


SYSTEM 

I . Socia trctr 

T'here are approximately 2,000 families in the Kankai commandarea. 
 Many live in large houses propped up by wooden poles three or
four meters off the ground. Influenced by Darjeeling, the houses were
sometimes painted and had bay windows and porches. Some women in thearea were wearing shorter, more modern hair styles, and other wnmenwere wearing glasses with stylish frames. These may be used as proxyindicators that the people of this area are more cosmopolitan. 

In the past 20 years, the Kankat area has vastly changed. hepower and social structure of the area appears to be gradually shift-Ing away from the local indigenous people (Rajbanshis, Tajpurias) tothe recent iminigrants from the hills. At Kankai, there nowBrahmins, Chettris, are many 
from 

Limbus, Rais, and Tamangs, who have immigratedthe nearby hill districts of Terathum, Taplejung, Panc'tar, and 
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Ilam. This immigration Is continuing to affect landholding, tenancy 
patterns, agricultural labor, and relations btween the various castes 
and ethnic groups. 

Ten years ago, statistics from Kankai show that 10 percent of 
the farmers owned 10 ha or more, 30 percent owned 2.5 to 10 ha, and 60 
percent owned less than 2.5 ha. Those figures are probably accurate 
today, with the average farm family owning 2.0 to 2.5 ha. This is 
slightly larger than the average landholding size throughout the 
Terai.
 

The largest landowner at Kankai was said to have 46 ha, but
 
only half of that land is in his own name. Along most secondary 
canals, farmers claimed the largest landholder in the lmmediate area 
owned about 13 to 20 ha. At one secondary canal p farmers stated that 
due to land fragmentation among large families, the largest landholder
 
owns only 6.5 ha. In most locations, farmers stated that the majority
of farmers owned 0.6 to 3.3 ha. A typical Kankal farmer might be an 
immigrant from the Taplejung district who now owns 0.75 ha of larid, 
but rents a similar sized parcel of land from a large farmer. 

Only Nepalese can own land in Nepal. Indian farmers migrat­
ing from the south cannot legally own land at Kankal.
 

An estimated 30 to 50 percent of the land at Kankai is rented. 
A local agricultural official said that this figure is gradually 
decreasing as larger landholders sell their extra land. An estimated 
15 percent of Kankai land is owned by absentee landlords. 

Agricultural officials also estimated that 40 to 50 percent of 
the 2,000 farmers at Kankal are involved in some way with renting
'land. This figure may be too high, as we encountered farmers along 
some secondary canals who claimed that only 25 percent of the local 
farmers were renting land. 

There are both registered and unregistered tenant farmers at 
Kankai. The registered tenant has his name, along with the owner's 
name, on the property deeds. Tenant farmers must pay the owner a set 
amount of paddy (usually 9 to 13 manidi/ighba depending on the soil 
type), while keeping the remainder of the produce 1,1 MAun = 40 kg; I 
bigha = 0.66 ha). The unregistered tenant farmer usually has a 
negotiated, informal agreement with the owner. At Kankal, it is 
conmon for the unregistered tenant to share the monsoon paddy crop 
with the owner on a 50:50 basis, with the landowner supplying all of
 
the inputs. 

Regardless of the tenancy agreement, most farmers renting land 
at Kankal are owners-cum-tenantse who own small parcels of land and 
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rent additional land from larger farmers. Approximately one-half to
two-thirds of the tenant farmers are registered and protected byNepal's Tenancy Act. The number of registered tenants is decreasing,however, as landowners continue to sell land and change tenants from 
one year to the next. 

An estimated 15 to 20 percent of Kankals 2,000 farm families are landless, a high figure for Nepal's Terai. At one village in the
middle of the command area, farmers stated that half the local farmers,are landless. Ilie number of landle.sqs farmers may be increasing due to
the continued immigration of people from India and the Nepal hills to
Kankaio 
 Farmers did say, however, that the landless people were both
indigenous people ond recent immigrants. 

Note that the landless Immigrants at Kankai may be better offthan they were previously. For example, we encountered a West Bengalfarmer from India, who obviously could not own land at Unkai, but hadbeen a tenant farmer here for five years. isHe sharecropping on a50:50 basis and stated that his life is much better at Kankal than it 
was when he was living in India.
 

Other landless people at Kankal include halj.jj, who are ser-. vants and laborers for landowners. The halis receive 40 to 60 maundsof paddy per year for their services, regardless of drought or cropfailure. EIj. we talked to were pleased with the arrangement because
it gave them a measure of security they would not have as tenant
 
farmers. 

While Nepalese certainly make up pat't of the landless
population, Indians without land have also moved to Kankai. 
 Both the
Nepalese and the Indians provide seasonal agricultural labor, with the
Indians often coming to Nepal only during paddy-planting and 
harvesti ng. 

Agricultural laborers are paid in cash or 
in kind. The daily
agricultural labor wage rate at Kankal was reported to be Rs. 12 to
20/day for men and Rs. 7 to 12/day for women. The justification for a
lower wage rate for women was that females cannot work as much as male
laborers. 
Other laborers are paid the agricultural produce from two 
Jathas (0.1 bi.gh.) for every one bi.gti of land they harvest.
Essentially, thesa laborers are paid 10 percent of the produca. Stillother laborers negotiate separate arrangements with landowners.
 

CasteA and EthnicGrouj 

The Kankal farmers divided people into 2 groups: the
indigenous people who have lived In the area for generations

(Rajbaiigshis, Tajpurias) and the relatively recent immigrants from the
hills (Brahmins, Chettris, Rais, Limbus, Tamangs). 
 Approximately 40
to 50 percent of the people at Kankai 
are Rajbhangshis and Tajpurias,
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10 percent are Limbus and Rais, and tho remainder are Brahminst 
Chttrlst Tamang and other ethnic groups. At some locations in 
Kankai, Brahmins and Chettris seem the most numerous, while
 
Rajbangshls and TaJpurias dominate other areas. In general, there
 
seems to be a great deal of integration among the various castes and 
ethnic groups throughout the system. 

Local agricultural officials, however, said that the 
Rajbangshis and Tajpurias are gradually being displaced by the hill 
people. The RaJbanshi and Tajpuria were described as very risk 
adverse, and not early adopters of new agricultural technology. Their 
yields are said to be correspondingly lower. They often live in small 
village clusters relatively far from their land. This makes tran­
sporting manure to their fields difficult at times. The hill people 
live in their own houses directly on their land. 

Local officials also said that there are a disproportionate 
share of landless Rajbangshls and Tajpuri3s at Kankat. Though farmers 
at some locations statod that Rajbangshis and Tajpurias are the 
largest landholders in their immediate area!, others said that 
RaJbangshis who used to own 10 ha years agoo are now landless. It was 
said that 20 years ago, some Ralbangshis and Tajpurias owned as much
 
as 200 ha of land, but that most of that land has been sold. 

Despite the changes in social structure, it appears that 
famers of all castes and ethnic groups are relatively amicable at 
Kankai. We witnesvad Brahmins in friendly conversations with Raisp 
and Brahmin farmers discussed their problems with us at a Rajbangshils 
house. We did not hear of any overt or severe intercaste or ethnic 
group conflicts. 

PoL
 

Perhaps because this area has changod so much in the past 20 
years# power is not associated with land size as strongly as in other
 
irrigation systems. Although land size obviously plays some role in 
defining power, some recent immigrants claimed that those people who
 
have lived at Kankal a long time have the most power. These 
immigrants said that the older Kankai people controlled most of the 
resourcesa while new immigrants had neither monetary resources nor 
land. Agricultural officials, however, said that the newly arrived 
hill people are more financially astute and politically active, and 
that power has shifted naturally into their hands. 

Some RaJbangshi and Tajpuria farmers defined power in terms of 
who could stay at the canal all night protecting hi3 water. These 
farmers said that since Rajbangshis will not spend the night at the 
canal, other farmers can easily take water at night. A prominent 
Rajbangshi farmer stated that power now rests with the Brahmins or 
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Chettris, or with farmers who have many sons (muscle power) to physl­

cally control other farmers if need be.
 

2. 	Irriation graanization
 

Kankai 
Irrigation Project has a separate agricultural farm
within the command area, which is managed by an agricultural expert
who has been in this area for 10 years. He has three officers, JT
(Junior Technician), field supervisors, and field assistants. The
agricultural 
sector of Kankat is supervised by the Agriculture
Divisiono and the farm manager is the chief of this division.
 

The assistant engineer of Kankai Irrigation Project is in
charge of operation and maintenance. Under him, there are 4
overseers, 2 supervisors, and 45 s j=. Above the O&M assistant
enginear there is one divisional engineer and one project manager at
the project head office. 

Initially, the farmers' organization was a distinctive featureof Kankal Irrigation Project. However, after the first two years, thefarmers' organizations became inactive and ineffective.
 

The Agriculture Division took the initiative to organize the
farmers' organization. A multi-purpose farmers' organization was
visualized with the following functions:
 

a) 	to introduce better water management practices.
 

b) 	to strengthen communication among the farmers. 

c) 	to help the agriculture division operate demonstrations in
 
farmers' fields. 

d) 	to take initiativo for settling conflicts. 

e) 	to help farmers better align field channels and farm 
channels.
 

f) 	 to conduct meetings to settle problems among farmers and 
farmer groups. 

Farmers organizations were felt essential in order toregularize the activities in irrigation water management. Thefarmers' organizations are supposed to participate in the following
activities:
 

a) Prevent people outside the command area from diverting

irrigation water to non-command areas. 

b) 	Prevent animals from grazing in the canal 
or around it.
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c) Prevent lawlessness In water distribution and help the 

Aa13 to perform their duties. 

d) Prevent the damage of canal roads.
 

e) Seek the cooperation of village panchayats and farmers in
 
properly managing the system. 

f) Observe the rotation of water delivery.
 

g) Help organize agricultural training.
 

h) Seek solutions for farmers' problems. 

The farmers along Si were the first group to use irrigation 
water during the construction of the system. To motivate farmers to 
practice better water management, the Agriculture Division envisioned 
creating multi-purpose farmers' organizations. The purposes of the 
farmers' organizations' were to provide knowledge of better agricul­
ture practices and practice better water management.
 

The Agriculture Division held mass meetings and seminars to
 
educate the farmers about farmers' organizations. The zonal
 
administration, district administration and district panchayat also
 
helped the farmers to organize. 

Where there were farmers' organizations, the AgrIculture 
Division selected areas for demonstration farms. The demonstration 
farms and the intense interaction with the Agriculture Division 
motivated more farmers on other secondary canals to organize. With 
farmers' organizations, the small farmers got priority In water dis­
tribution and water share. However, the farmers' organizations werq 
active and effective for only two yedrs. 

It appears that the farmer organizations became ineffective 
because there were no incentives or motivating factors for the 
farmers. Decreased budget and supervision contributed to the 

t
deterioration of the farmers' organizations. In the farmers

organizational meetings, the Agriculture Dlvision participated more 
than the Engineering Division. 

Though the farmers' groups are now ineffective, the structure 
of the groups still exists. Farmers are organized in groups according 
to the secondary canal that delivers their water. The organization Is 
composed of 11 members, a chairman, a Secretary, and nine other 
members. If the secondary canal is big one, it can have more than one
 
farmers' organization. Altogether 25 farmers organizations were 
formed.
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A rotation system for early paddy was introduced in consult­ation with the farmers which lasted for years.two The rotationsystem was introduced in the current command area to prepare farmers
for the rotation system that will 
be in effect after 3,000 ha 
are
 
added to the system.
 

It seems there is no rotation among the farmers on secondary
canals. This is true for all secondary canals except for S-2.Usually, farmers on the head tertiary monopolize the water at theexpense of farmers on the tall 
tertiary, 
Water seldom reaches the
tail tertiaries of the secondary canals. 

During the first two years Kankal irrigation system workedproperly: 
 structures were intact and regulations were enforced. 
Now,
structures are not properly repaired and rules are not enforced, which
Is causing further damage to the irrigation system. Currently,
farmers do not know whether farmer organizations exist or, not.
 
D. CHARACTERISTICS AND PERFORMANCE OF SYSTEM OPERATION, MAINTENANCE,
 

AND WATER DELIVERY 

1. 11 " Allocation and Dstib+i [
 

For much of the monsoon and winter seasons, the main canals at
Kankal 
operate with continuous flow. 
 Despite the reduced flows in thewinter, the lack of farmer interest in growing .r J crops has made 
continuous flow possible. 

A few years ago, a rotation system was introduced in the early
paddy season to compensate for reduced water supplies.
were The 5,000 hadivided into 4 blocksl inand consultation with the farmers, itwas agreed that every fourth year a different block would not receive
early paddy Irrigation water. The farmers in the block not receivingwater would grow other crops or leave the land fallow. In any single
year, the other three blocks would receive a continuous flow of water.From all reports, this innovative rotation system worked well for twoyears, and the farmers' organizations were instrumental 
in helpingj
operate the rotation. 
 Later, however, it lost financial support.
When the command area was reduced to 4,000 ha due to the damaged
inverted siphon, the rotation system for early paddy was discontinued.This block rotation system is 
a good precedent not previously
encountered in Nepal by members of the rapid appralsal team.
 

During the monsoon seasont Kankai often has too much water.
Because of the high rainfall 
in the area, gates must often be closed
along the main canals. With so much lowland, Kankai farmers are
justifiably worried about waterlogging in their fields during the
monsoon. Kankai 
project personnel, therefore, must not only allocate
and distribute water, but also must remove excess water from the
 
-anals at times. 
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A major constraint at Kankal is the lack of reliable informa-
A DIHM engineertion and communication services within the project. 

said that he has no way of knowing how much and when water is released 

into the main canal or when gates will be opened or closed. 

It appears that DIHM officials and farmers operate the gates 

on the secondary and tertiary canals. The gates are easily opened and 

closed and few have locks. (One DTHM official said that when the 
gates are locked, farmers break ti ) locks at night.) Farmers said 

or onthat DIHM chowkjdUr rarely open close gates time, so they have 

taken over. 

Water allocation along tho main canal, therefore, has been at 
times chaotic. Along the secondary and tertiary canals, farmers often 
build their own earthen checks to get water to their fields. Farmers 
reported that the tertiary outlets are higher than the secondary canal
 

so they must raise the water level by checking. These oarthen checks
 
often cause the water to overlap the upstream canal hanks and restrict
 

While the farmers sometimeswater flow downstream of the check. 
cooperate with one another to equitably distribute water, at other 
times farmers and groups of farmers quarrel over water distribution. 
"Might is right" is the general rule for water distribution along the 
terti ari as. 

One agricultural official stated that if a Rajbanshi and 

Tajpuria community was at the head of a tertiary canal with a group of 
sometimes the Rajbanshi andBrahmins and Chettris at the tail, 

Tajpuria farmers would have to send water to the tail before their 
irrigation is complete. At the tail of some remote secondary and 
tertiary canals, other farmers seid that they sometimes received an
 

inadequate supply of water. Farmers complained that .dhal do not
 

perform their job properly, so lawlessness prevails in water 
distri buti on. 

Another agricultural official said the biggest problem is the 

lack of coordination between the Irrigation and Agriculture depart­
ments at Kankal. Ha claimed that water is not usually distribute3d in 
conjunction with agricultural needs. Ideally, the Engineering 
Divisionp In consultation with the Agriculture Divisionp would deter­

which 

mine the schedule for water release in the main canal. Water releases 
would be announced early so that farmers are prepared. 

However, the schedule is not always followed. Sometimes, 
water is released without informing the people who should knows 
results in flooding at the tail; damaging crops or destroying the 
prepared fields. 
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Communication among the farmers, the Engineering Division (incharge of water release) and the Agriculture Division needs to be
strengthened. 

An incident the rapid appraisal team witnessed at the tail ofthe system characterizes all the above difficulties. A few farmersowning fish ponds requested canal water for a day or two to fill theirponds. The water was releasedp flowed all 'the way to the tail ofsystem, but then ran continuously for four days, flooding many fieldsin the area. Farmers owning these fields bitterly complained thattheir' yields would be reduced. The lack of an effective managementsystem for water control and distribution contributed greatly to thissituation. Many farmers, however, did say that they could bettermanage the system up to the tertiaries? if proper rules and regula­tions were carried out throughout the system. 

AnMalysisof Water Distribution at the arLee
 

Most head farmers reported that the dhalp]s distributed waterfrom the main system (tertiary canals) to the field channels. A fewfarmers reported working in concert with the hlpjt,and othersreported that anyone could open the gates at will. One farmer
reported that he opened gates himself, and a second reported that the
water users distributed water collectively.
 

Fewer tail 
farmers reported water distribution from the main
system by the Abjlj 
 . Some reported distributing water in concertwith the d 
 and other farmers at the tail reported that they
distribute water entirely by themselves. Two said anyone could dis­tribute water, two said head farmers did this task, twoand said it was done by the group with individual participation.
 

Farmers at the head and tail unanimously responded that they
and their sons or employees distributed water through field channels
 
to farm channels to the crops. 

When head farmers were asked who had priority in water
distribution, three-quarters of the farmers said that the head
farmers, the strong farmers, and "might makes right" prevailed indetermining priority to access water. 
Only a few stated that thegroup and mutual understanding among users determined the priority.
Three respondents 
said that they had priority, one said tail farmers
had priority, and one said no one had priority. 

When asked about prioritya tail 
farmers (80%) generally
responded that head farmers, strong farmers and "might makes right"had or made priority. A smaller number stated that the group throughmutual understanding determined the priority, and two said no one hadpriority in water access. 
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Some head farmers also reported misused or excess use of water 
in the system. Only a few tall farmers reported misuse. Water misuse
 
is attributed by the farmers to the lack of management by project
 
officials and poor supervision of the doabn.1,,
 

Among tail farmers, most sala that head farmers take too much
 
water. The numerous other factors mentioned that account for misuse
 
of water included farmer ignorance of water use (lowland
 
accumulations, crab and other animal caused leakage and broken canal
 
beams).
 

2. 1dJnl~nJ 

DIHM is technically responsible for main system maintenance
 
and cleaning, including the secondary and tertiary canals. This
 
maintenance is to be done primarily fram October to December. Yet,
 
local official3 stated that their biggest problem at Kankai was that
 
regular maintenance could not be done, primarily due to an insuffi­
cient budget.
 

Therefore, maintenance is carried ovt on priority. High
 
priority defects are identified in the main system, and DIHM makes the
 
necessary repairs or cleans only at the selected spots. Other loca­
tions must suffer. Part of the rapid appraisal team observed silt 'nd 
sand in S-1 at least I meter deep. There seems to be little motiva­
tion to perform better and more comprehensive maintenance. 

Farners themselves often clean portions of the secondary and 
tertiary canals. They collect money to hire laborors to clean the 
canals and make minor repairs, or they do it themselves. Some farmers 
along S-5 claimed that every house contributes at least one person for 
maintaining and cleaning the tertiaries. At the tail of this 
secondary, farmers also claimed that they do the cleaning and main­
tenance as DIHM never comes there,
 

Field Channel Maintenance
 

Almost all of the farmers at Kankal receive their water 
through field channels. Most of the farmers interviewed reported that 
field channel maintenance was accomplished as a group effort, while
 
some farmers said that they maintain the channels individually and a
 
few farmers hire laborers. 

Most of the farmers reported that maintenance was done twice a 
year and was initiated according to the amount of weed growth and silt 
deposit in the channels. Many farmers also mentioned animal damage to 
channels as a reason for initiating maintenance. 

Few farmers interviewed reported that there were sanctions for 
not participating in group maintenance. 
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zArm-blnnal
 

Less than half of the farmers interviewed at Kankal reported

that they had farm channels on their farms. Almost all of the farmers
with farm channel s reported that the farm channels were permanent.Most of these farmers said they maintained the channels themselves,
although there were a few farmers at the head of the system who said
they hire laborers to do the work or help with the work. 

Most of the farmers reported that they maintain and repair the
chan,els twice a year, usually In response to weed growth and siltdaposits in the channels. Several farmers added that animal damage
(by cattle, crabs and rats) was another important factor in initiating
maintenance along with weeds and silt. 

3. Conflict Management 

When asked if water conflict exists, three-quarters of the
head farmers interviewed said no,, Among the head farmers who saidthere were conflicts, over half said the conflict was started by head
farmers or strong farners. Several said that conflicts were start9dby anyorv3 and by the tall farmers. Half of the farmers who reported
conflicts said that conflicts were resolved when the entire group cameto a consensus. Many other farmers said that the participants
resolved the conflict through mutual agreements and some farmers said
that the water committee or the farmers' organization resol ved
conflict. All cases were reportedly solved by discussion. 

Less than half of the tail farmers contacted said there were no conflicts over water. Of those who said there were conflicts, most
reported that conflict was initiated by the head farmers and strong
farmers, but many other farmers said the tail farmers started
conflicts. As at the head of the system, over half of the farmers 
reported that conflict was resolved by the group, and many other

farmers said conflict was resolved by the participants or by the
panchayat or the water comittee. Most conflicts were reported to beresolved through discussion, but some cases were said to be settled
arbitrarily or by force. 

4. *taor Adequacy. Reliability. d E Jtjv 

Only one-third of the head farmers contacted reported problems
of inzdequate or untimely water during early paddy season, incontrast 
to three-fourths of the tail farmers. This information is reflected
in the cropping areas for early paddy. Head farmers reported thatapproximately 85 percent of -their land was cropped during early paddy
season. Tail farmers reported that about 42 percent of their land was
cropped at this time. 
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During monsoon season, almost 100 percent of the command area 
is cropped, according to farmers. However, whilo few head farmers 
reported problems with water adequacy and timeliness, over one-third 
of the tail farmers reported that water delivery was unsatisfactory. 

In winter, several farmers interviewed at the head and the 
Of these head farmers
tail reported that they did not receive water. 


that received water, some reported that water was inadequ&te and 
untimely. A few head farmers reported that their fields received too 
much water to grow upland crops. In all, about one-fourth of the head 
farmers grow no crops in winter, making the cropped area at the head 
about 25 percent. 

In contrast, almost haif of the tail farmers do not crop in 
winter. Some of those farmers refrain from cropping because their 
fields are too wet to cultivate. Of those farmers who receive water 
and grow crops, over half reported that water was inadequate or 
untimely. Only 12 percent of the tail Is cropped in winter. 

E. CHARACTERISTICS AND PERFORMANCE OF AGRICULTURAL SERVICES AND 

THE PRODUCTION SYSTEM 

1. AgricultUre 

Prior to the construction of the Kankal Irrigation Project, 
the command area fully depended on rainfed agriculture, which was more 
or less traditional subsistance farming. Currently, the availability 
of irrigation water, together with the extension of technical know-how 
and the easy delivery of inputs from the project, have resulted in 
intensified agriculture and higher yields per unit of land In the
 
command area.
 

Many crops are grown in Kankal such as paddy, maize, wheat, 
jute, oilseed, pulses, vegetables and fruits. Fish and livestock are
 
also raised. Paddy (early and late) is the principal crop. Winter 
crops are grown, but not in more than 20 percent of the total command 
area due to various reasons (40 percent of the area is lowiand; poor 
market prices; labor shortages).
 

Early paddy is grown on more than 75 percent of total area, 
whereas late paddy covers almost 100 percent of the command area.
 
Farmers pay special attention to their paddy crops. Wheat, legumes
 
and oilseeds are usually broadcast, and farmers take little interest
 
in preparing land, intercultural operations, and other agricultural
 
practices that would benefit those crops.
 

Many cropping patterns have been recommended by the project
 
officials for different command areas based on the availability of
 
irrigation water. Howeverv farmers choose their own cropping 
patterns, in which paddy is the primary crop. They are as follow: 
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a) Paddy - paddy - fallow 

b) Paddy - fallow
 

c) Jute - paddy
 

d) Paddy - paddy - wheat/oilseed
 

e) Paddy - wheat - fallow
 

f) Paddy - legumes/oilseed.
 

The cropping intensity is almost 185 percent of the total command
 
area,
 

2.
 

More than eighty percer of the command area is covered with
improved varieties of paddy, wheat and maize. 
Legumes, oilseeds and
Jute are local varieties. 
Since most of the command area lies on
newly reclaimed forest land having :,ihly fertile soils, little fer­tilizer is used. 
A few farmers use recommended doses of fertilizer
 
and harvest good yields. Manuring is practiced by the majority of
farmers. 
 The following table shows th6 percentage of farmers 
con­
tacted who use fertilizers 1n Kankai for early paddy, mooisoon winter
crops. Pesticides are used during epidsmics by the farmers near the
agricultural farm. 

Percent of Famors Reporting Fertilizer Use in Kankal Irrigation Project 
No Manure Commerci al 

Season Location Fertilizer Only Only Combination* 
(%) , (1) (M) (%)
 

Early Paddy Head 22 40 4 78 
Tail 37 50 0 13 

Monsoon 
 Head 48 
 16 18 
 18
 
Tail 59 24 9 8 

Winter Head 
 8 53 8 31 
Tai 1 1.3 
 63 7 7
 

* Combination of manure and cheiAical fertilizers.
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The command area is served solely by the Agriculture Division 
of the project which is on a 52-hectare agricultural farm in the 
command area. Soods and seedling multiplication techniques are 
developed to meet farmers' demands, and the Agriculture Division also 
provides extension services to the command area farmers. The 
Agriculture Division has released several crop varieties to the 
farmers. Agriculture officials organize various demonstrationst 
distributo minikits (small packages of fortilizer, improved seeds, 
pesticides), and hold training and field days for the farmers. 
Currently# supervision and deonstrations are limited to the S-1 
command area due to a low budget and inadequate transport facilities. 

3. 	 Jill" 

Even though fertilizer 	use is low, paddy yield is reported to
 
be high throughout the command area. Most farmers reported a little 
higher yield of early paddy than of late paddy. The following table 
gives yield figures reported by farmers for crops in Kankai Irrigation 
Project.
 

Yield Variation and Average Yields for Crops Grown in Kankal 

Irrigation Project* 

Crop 	 Yield yariation (mt/ha) Avg. Yield (mt/ha)
 

Early Paddy 	 **0,7 - 4.8 (head) 3.0 (head) 
**0.6-3.6 (tail) 1.6 (tail) 

Late Paddy 1.5 - 4.8 (head) 	 3.1 (head) 
1.2 	- 4.2 (tail) 2.2 (tail)
 

Wheat ***1.2 - 3.3 (head) 	 1.9 (head)
 
0.6 	- 2.4 (tail) 1.4 (tail) 

Mustard 0.3 - 1.2 (head) 	 0.9 (head) 
0.3 	- 1.2 (tail) 0.6 (tail)
 

Potatos 	 8.0 (head)
 

Linseed --	 0.3 (head) 

* Taken from interviews with 50 head farmers and 54 tail Farmers. 

** The low yield figures for early paddy may be inaccurate. It is 
unlikely that farmers would grow paddy with yields under 1.5 mt/ha. 

*** 	The high yield figures for wheat may be inaccurate. The acidic 
soil at Kankai might prevent wheat yields above 2.0 mt/ha. 
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Farmers appear to be dissatisfied with the current marketingstructure and the low price policy. Prices of jute and wheat are so
low 	that farmers are cultivating loss and less of these crops.
 

F. 	 SYSTEM STRENGTHS AND WEAKNESSES 

1. 	 5&rengthJ 

a) 	 The Kankal Irrigation Project has a good precedent forbuilding effective farmers' organizations. They have
experimented with farmers' water users groups, which
worked well. 
 The farmers' organizations helped implement
the successful, large-scale, block rotation. 
Local DIHM
officials state that Kankai farmers are more "cooperative"
than farmers in other DIHM systems. 

b) There is enough water at the source to irrigate the com­mand area; at times, Kankal 
has 	too much water.
 

c) 	Kankai is new and still functioning. It appears to haverelatively good construction work and structures. Thereis also sufficient physical infrastructure (average of 1outlet for every 6 ha) up to the tertiary level.
 

d) 	An agricultural farm has been fully integrated into the
system and is providing valuable services to the farmers.
Local farmers appear to trust the agricultural personnel#
and 	the farm operators were instrumental in forming the

farmers' water users? 
groups.
 

e) 	The irr'igation system has brought change to innovative
farmers. Most farmers have moved from growing one to
growing two paddy crops per 	year. Local agriculturalofficials also say that most farmers easily adopt new
agri cultural technology. 

f) 	There is 
a great potential for agricultural improvement at
Kankai, and there is enough water for farmers to plant

winter crops.
 

g) 	The soils at Kankai 
are very suitable for irrigated
 
agriculture.
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a) 	Effective DIHM management, motivation, and responsibility 
is lacking at Kankal. Currently, no direction or control 
is exercised from the top, leading to a lack of interest 
in effective system management. Poor communication within 
the Kankai project also hinders management. 

b) 	A gap Is growing between DIHM and the Kankai farmers. The
 
project does not cooperate with farmers v organizations,
 
and after a promising start a few years agoo has not
 
promoted effective farmer involvement.
 

c) 	The lack of effective farmers' organizations means that
 
there is little control over water allocation and
 
distribution. Currently, there is no set rotation when
 
needed along the secondary and tertiary canals leading to
 
a "might is right" situation, inequitable water 
distribution, and lower cropping intensity at the tail. 
Farmers place timber planks and checks in the canals to 
gain some degree of water control, but this often causes 
the water in the canals to rise too much, leading to 
erosion and breaches ir the canals. 

d) 	The physical infrastructure of Kankal is not well 
maintained, and neglected maintenance and repair work has 
cost the project much money. The poor maintenance also 
has 1,od to a number of conflicts among farmers as well as 
between farmers and DIHM. 

e) 	As the main canal was designed to carry enough water to
 
serve 8000 ha, there is often too much water in the canal
 
for the 4,000 ha currently under command, and the farmers
 
have become accustomed to this large quantity of water.
 
There is a related drainage problem because while there
 
are main drains, there are no secondary or farm drains0
 

f) There are few farm channels. Indeed, most farms appear to
 
have rjo farm channels.
 

g) 	Approximately 40 percent of the Kankai command area is 
lowland, which is too wet and limits the types of winter 
crops that can be grown successfully. 

h) 	Strong cleavages are forming which are separating local
 
indigenous people from the newer immigrants from the
 
hills. Though not violent, the cleavage pattern suggests
 
that Kankai could one day be characterized by "haves" and
 
"have nots."
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3. Summary and Conclusions
 

Kankal irrigation system, being newly constructed, looks quitegood. It has 11.5 km of lined main canal, 10.8 km of unlined maincanal, 56.9 km of secondary canal, and 71.5 km of tertiary canal forSOOO ha of command area. 
One outlet is provided in the tertiary
canals for every 6.0 ha (on average). 
 There are no major problems
with the physical system. All the structures are cement concrete, andKankai 
has a road that is about 162 km long. The source of the
 
system,, a perennial river, has enough discharge to supply 5,000 ha of
 
land.
 

The infrastructure of Kankal irrigation system is elaborate,and control systems are in place. Howeverp farmer participation inmanaging the system has not grown as expected.
 

There is potential at Kankal for the farmers to become dividedinto two conflicting groups. The indigenous "have-nots" and theimmigrant "haves". The rapid social changes taking place at Kankaicould leave large segments of the farm population behind. 

With proper management and strengthened communici!;ion amongthe involved parties, the Kankai farmers might actively respond andincrease their participation. Better management and effective farmerparticipation in irrigation activities could mean that potentialbenefits could spread more equitably throughout the system. 

Four thousand hectares of the Kankai command area couldreceive water for all three cropping seasons provided water wasdelivered on time and repairs and maintenance were done. Such an
accomplishment demands better management. Also essential to operatingthe project efficiently is obtaining the confidence of the farmers.Right nowp farmers lack confidence in the system. To increase thecropping intensity of the command area, the lowlands must be made
suitablu for winter cropping. The wide gap between DIHM made
personnel, the Agriculture Division, and the farmers has to be closed
to take maximum advantage of the potential of Kankai irrigation

syst;,14 
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V. FARMER-MANAGED TERAI SYSTEMS
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1. LOTHAR IRRIGATION SYSTEM
 

A. INTRODUCTION 

Lothar is a farmer-managed irrigation system in Chitwan 
District about 30 km east of Bharatpur and 1 km south of Bratap Pur on 
the Bharatpur-Hetauda highway (Figure 14). The Lothar system 
irrigates Wards 1, 2, 3 and 8 of Piple Panchayat. The gross command 
area of the system seems to be about 800 ha. Some farmers claimed 
that the command area is continually expanding and said that the 
system now irrigates well over 1,000 ha. 

Farmers reported that the system has operated for 50 years or 
more. At first, the farmers brought in water from the Lothar River,
 
about 4 km east of the command area. In those dayst the farmers
 
irrigated only paddy because not enough water was available in the
 
Lothar River for a winter crop. With the expansion of the command 
area and because of the increasing demand for food, in the winter the
 
farmers constructed a 2-kilometer canal which brought water from the 
Rapti River across the Rapti floodplain and over the nearly dry Lothar 
River. The Rapti River diversion has operated for 15 years. 

With such a large command area, the farmers need a large
 
supply of water. Water from the Lothar and/or Rapti Rivers provides
 
sufficient water for most irrigation. Sometimes there is even surplus
 
water, particularly in the monsoon season. Water shortages do occur
 
during early paddy season. Yet, there is a continual struggle to
 
mobilize enough labor to channel water from the 2 rivers to the com­
mand area. Water acquisition and labor mobilization, therefore, are
 
two critical variables that always concern Lothar farmers. 

B. CHARACTERISTICS AND PERFORMANCE OF THE PHYSICAL SYSTEM 

The Lothar irrigation system receives water from two sources,
 
the Lothar and Rapti rivers. The Lothar and Rapti rivers are
 
approximately 4 km east of the irrigation system. The two rivers run
 
in a southwesterly direction parallel to each other. Near the command
 
area they merge and share a mutual floodplain. The Lothar irrigation
 
system lies west of the Lothar-Rapti floodplain. The Lothar River is
 
closer, but does not supply enough water to meet the irrigation needs
 
of winter crops and early paddy. To obtain additional water, the
 

179
 



o
0
1
 

-
D
o
 

20 

C
C

 
C

C
I 

-

o
o
 

S
 

E
w

 

°
c

t 
.4-1 

°
r
l
 

.
 

4-J 

180
 



farmers constructed a canal through the floodplain to capture water 

from the Rapti River, which lies approximately 2 km east of the Lothar 

River. The approach canal from the Rapti River is washed out yearly 

during the monsoon floods. 

The Kulekhani hydro-electric power station is located in the
 

hills above the Lothar system, and uses the water from the Rapti
 
station, more or less
River. Depending on the needs of the Kulekhani 


water may be released into the Rapti River, particularly in the 
winter. Rapti River flows, therefore, can fluctuate a great deal. 

2. Canals and Structures 

There is no intake structure on the main canal--only a guide
 

bank made of boulders and gravel to divert the water. Along the
 

upstream side of the guide bank, an approach canal crosses the flood­

plain of the Rapti River and the Lothar River. The approach canal
 

runs about 2.0 km through boulders and gravel.
 

The Rapti River often changes course and some of the farmers
 

reported that at 'times the approach canal must be made longer than 3.0 

km. Since the approach canal lies completely on the riverbed, more 
than 75 percent of the water leaks from the canal. Therefore, the 

approach canal Is large. Some of the farmers reported that, on 
average, 300 laborers must work 15 days every year on this diversion 
work alone, which is damaged again after every flood. 

The total length of the main canal is about 4.5 km excluding 
the long approach canal on the riverbed. The main canal irrigates 
from both banks. Lothar system has six branch canals of approximately 
equal capacity. The main canal seems to be about 4.0 m wide with a 

aboutmaximgim water depth of 0.5 m. The capacity of the main canal is 
1.6 nr/s. About 50 percent of the main canal passes through a thick
 

forest and the rest through cultivable land. The entire length of the
 

main canal seems stable with good banks.
 

There av'e many small canals and field channels to irrigate the
 
The system does not have any pm= structures and
respective fields. 


no water measuring structures, and it does not have any cross drainage 
in the ma"n system. 

At the tall of the system, however, the rapid appraisal team 
observed a wooden diversion structure to divide field channel water 
into two streams in a two to one ratio. A log was placed across the 
canal, with 2 wooden notches cut into the log, one notch twice as
 

large as the other. Water from each notch Flowed into separate
 
channels. While the farmers pointed out that the structure could be
 

easily tampered with, this apparently rarely happened. They pointed
 

out that they must trust each other. Thus, water theft was riare. A
 

wooden adjustable check structure was also seen near the tall of the
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system, along with wooden aquaducts that crossed the main canal.
While there were very few control structures, it appeared that they
were not needed due to the surplus of water available.
 

3. Soils 

The Lothar irrigation system is located just below the con­
fluence of the Lothar and Rapti rivers. Until 20 or 30 years ago, the 
area was forested and innundated almost annually during monsoon

floods. Dikes now prevent much flooding. Top soils tend to be thin

(15 cm to 60 cm) with fine sandy loam to sandy loam. Subsoils consist
 
of sand and gravel. 

Because these soils are thin, fertility tends to be low. They
are not well-suited to irrigated agriculture because percolation and
drainage tend to be rapid. 
However, high percolation rates are prob­
ably offset by a high watertable during the monsoon.
 

Soil resources are being depleted at Lothar. 
Many fields are

lowered (at considerable expense to the farmers) in order to commandwater from improperly placed branch and field canals. The soils in
this area are very thin. Thus, the fertility of the lowered fields isreduced considerably. While lowering the fields is probably not very

detrimental to paddy, reduced fertility adversely affects upland

crops. 
Thus, these farmers will be less adaptable to agricultural

change in the future.
 

Since the soils at Lothar are mostly shallow with a gravel

substratum, drainage does not appear to be a problem. 
 In fact, exces­
sive drainage in the area probably results in low irrigation
 
efficiencies.
 

C. CHARACTERISTICS AND PERFORMANCE OF THE SOCIAL/INSTITUTIONAL SYSTEM
 

1. Social Structure
 

There seems to be two classes of landowners at Lothar: a few 
are relatively large landholders; the rest are smallholders. Three or
four families in the area own up to 17 bighas (11 ha) of land.

Perhaps 75 percent of the landowning families own 0.5 .k1igba (0.3 ha)

or 
less. Statistics from the Agriculture Department indicate that 90 
percent of all landowning families in Piple Panchayat own le,.s than I
ha. These same statistics show that approximately 20 percent of all
 
farm families at Piple Panchayat are landless.
 

There is very little tenancy at Lothar. The farmers, however,

have devised a unique system of sustaining the landless farmers. In

times of water stress, such as during early paddy season, the commit­
tee does not give all 
farmers enough water to irrigate all their
 
crops. Rather, larger farmers are encouraged to rent part of their
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then given to that larger farmer.land tc landless people. Water is 
shared 50:50. A farmer owning
All agricultural inputs and outputs are 


10 kJahup for instance, might rent 1.5 jigha parcels to three or four 
landless farmers. Then the landowner and the landless farmers would
 
receive water.
 

Most farmers at Lothar are Brahmins or Chhetris who have
 
settled in Chitwan in the past 20 or 30 years. There are also smaller
 
numbers of Dunwars and Darais. Dunwar families live toward the tall
 
of the system and each appears to own slightly less land than the
 
upstream Brahmirs and Chhetris. All ethnic groups seem to cooperate
 
in irrigation activities. 

Most power at Lothar is concentrated within two or three 
families, with other power shared relatively equitably among the rest 
of the population. Both Brahmin and Dunwar farmers called the irriga­
tion committee chairman the most powerful individual in the area. 
Farmers were very careful to point out, however, that the chairman was 
not powerful before being elected chairman. It was his election to 
the position of chairman that gave him the power. 

2. Irrigation Organization
 

The new Lothar irrigation system was built by farmers in 1972. 
In 1971, a Lothar River flood destroyed the summer irrigation system
 
on Lothar and devastated the command area. The government of Nepal
 
constructed a big dam between the command area and the Lothar River
 
which cut off the old intake for the command area. At that time, the 
farmers decided to tap the perennial Rapti River. 

The farmers approached DIHM and asked them to construct a new 
intake which would also use Rapti River water, DIHM personnel visited 
the site and after the survey declared that the irrigation structure 
would cost Rs. 300,000 to build. Since the farmers could not afford 
this amount, they decided to build a new structure themselves. During 
summer, farmers make alternative structures to obtain Lothar River 
water. 

Three hundred laborers were mobilized for 17 days to build the 
main canal and an intake-diversion on the Rapti River. Farmers con­
tributed Rs. 10,000 to the construction. 

The Lothar farmers have two major problems with water 
acquisitions: 1) The approach canal must be repaired every year, and 
2) silt must be cleared from the system every three to four months. 

These problems have led the farmers to organize. During the 
relatively slow ;ost-harvest period of January-February, the farmers 
attend a general assembly and elect a chairman and a vice-chalrman.
 
The incumbent chairman has held the position for tho last five years. 
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Before him, his kinsman was the chairman for two years. 
The chairman
is a 
Brahmin and a small landholder, owning only 5 ka±±ba (0.2 ha) of
land. He has continuously been elected unanimously.
 

Each of the six branch canals hcs a committee and the chairman
appoints the members of the six branch canal 
committees during the
general assembly. 
There are five members on each branch canal
committee. 
We were told that the ethnic composition of these 30
committee members fairly accurately reflects the ethnic groups in the
Lothar area. 
 The current chairman practically holds a mandate from
the general assembly to implement the assembly decisions. Farmers
said that they elect the current chairman because they see him as a
farmer whose command is obeyed willingly and they usually accept his
Judgement. 
There are no written rules and regulations, but the
general assembly's decisions are written down.
 

It is the duty of the chairman to see whether or not the
system is working. At times of potential floods, he may assign five
strong farmers to watch the river. 
 If a flood appears imminent, the

five farmers will 
breach the diversion.
 

The general assembly decides when to rebuild and clean the
approach canal, the diversion, the main canal, 
and the branch
networks. 
 It also determines the labor moblization for these
 purposes. 
 There are approximately 300 owner-cultivators. It is
compulsory for every owner-cultivator to contribute one laborer. If
the owner-cultivator does not contribute his labor, he is penalized
Rs. 15 to Rs. 20 (depending on the daily market wage). 
 The chairman
told us that in the last five years, they have collected Rs. 17,000 in
penalties. 
This money is deposited in a nearby bank, and is used in
welfare programs like school maintenance.
 

The chairman employs two peons who bring the farmers' grievan­ces to the notice of the chairman and other relevant people.
peons do not have to contribute labor for maintenance. 
The
 

They tell 'the
farmers when, where, and why to gather for meetings and maintenance.
Last winter# 350 laborers worked for seven days to link the approach
canal with the Rapti River. They then worked for another eight days
to erect the diversion and maintain and clean the system canal
 
network.
 

How could there be 350 laborers when there are only 300 owner­cultivators in the command and each one only has to contribute one
laborer? The landsharing arrangement with landless farmers mentioned
previously solves this problem. 
Since there are landless laborers,
but no tenancy in the command, and since the system requires more

labor for the maintenance and rebuilding purposes, the owner­cultivators provide some part of their land to the landless laborers
in winter. 
In return, the landless laborers must contribute to the
system maintenance and repair in exchange for the temporary oppor­
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tunity to cultivate a field. Perhaps such an arrangement was con­
sidered necessary because the labor contribution is not in proportion
 
to landholding size. 

The farmers of Lothar irrigation system do not feel that the
 
panchayat authorities can interfere with their irrigation works. They
 
think that Lothar irrigation system belongs only to the users.
 

D. CHARACTERISTICS AND PERFORMANCE OF SYSTEM OPERATION, MAINTENANCE, 

AND WATER DELIVERY 

1. Water Allocation and Distribution
 

From January to July water is tapped from the Rapti River, 
During tho rest of the year, enough water can be diverted from the
 
Lothar River to supply the entire command area. During aarly paddy
 
season, however, neither river provides sufficient water to irrigate
 
the entire command area. At this time# the Lothar farmers institute
 
water allocation measures which farmers consider equitable. 

Before the early paddy season, the General Assembly decides 
what percent of the entire command area can be irrigated. Larger
 
landholders are limited to this percentage of their particular 
landholdings. Thus; if the water users decide that only 20 percent of 
the command area can be irrigated, a farmer who owned 5 .kigha would 
be limited to irrigating 1 jbgha. However, the association's decision 
to irrigate only part of the command area may be altered if larger
landholders agree to rent some part of their land to landless farmers. 
During early paddy, when water is scarce, water is rotated through the
 
six branch canals. Thus. farmers receive water at least once every
 
seven days.
 

On each channel farmers appear to obtain water on demand.
 
During late paddy, when there is plenty of water available, all
 
farmers receive water on demand. Farmers themselves direct water into 
their paddies. For the most part, there were no water control struc­
tures on the system. Farmers achieved water control by using earthen 
and sometimes wooden check structures.
 

All the fields are level basins, arid since they are used to 
produce at least one crop of paddy, they are quite level. Most of the 
fields have a direct intake from at least a tertiary canal. However, 
there is some paddy-to-paddy flow. Some fields had outlets for waste 
water, but most of the water seemed to flow to the next paddy. 
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2. &intgnana 
Every farmer receiving irrigation water is responsible for
donating labor to maintain the approach, main, and branch canals from
the top to the tail of the system. Individual farmers are responsible


for maintaining field channels and tertiary canals.
 

During our site visit, most of the main and branch canals

contained significant amounts of silt. 
 Farmers stated that these

canals would be cleaned and deepened before the start of the early

paddy irrigation season. 
 Most of the tertiary and field channels

appeared to have been well-maintained. 
Continuous maintenance of the
Lothar system is probably necessary due to the sandy subsoil in the
 
area.
 

3. Conflict Management
 

All of the farmers interviewed stated that there were no
conflicts. The chairman of the irrigation system appeared to be

respected by all. No cases were reported where fines are imposed to
resolve a conflict in water distribution. (Fines were reported,
however, involving non-contribution of labor.) Some farmers said that
 
they do not like to impose fines, because it reflects badly on a
person's character and may actually cause more conflict. Imposing a
fine was a negative punishment and farmers stress amicably settling
water distribution disputes. 
Amicable resolution helps maintain a

high degree of cooperation among the farmers.
 

What few conflicts do arise are apparently settled amiably
between individual farmers. 
 Probably few conflicts arise because

there is usually a surplus of water. 
 In fact, farmers below the

Lothar system rely on waste water from Lothar to irrigate.
 

4. Rater Adeuacy. Reliability and_gjjjj
 

All farmers interviewed thought that there were adequate
amounts of water and that it was reliable. This was true even for
tailend farmers, who stated that there were no 
problems, and "the
 
water would come." In winter, water is
more or less adequate if
farmers can get water from the Rapti River. 
 Farmers perceive the
water in the irrigation system as adequate, reliable, and equitable.
 

All farmers interviewed stated that it
was the best irrigation

system in the area. 
 That there is a conscious effort to include
 
landless farmers in the system says much about the social 
conscious­ness of the larger landowners. 
 Of course, the large landowners are

fully aware that the landless farmers are needed to fill labor
 
demands.
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While water delivery is perceived by farmers as reliable and 
adequater the original design and layout of the canal system may not 
be the best. Many lands adjacent to the canals are not commanded. To 
obtain water for paddy, many of the farmers have or are presently 
lowering their land. Rather than solve the problem of improperly 
placed canals, they are adjusting the elevation of the land surface. 
As the command area expands, conflicts may arise. However, there 
appears to be more than enough water in the Rapti River for expanded 
irrigation, if the diversion structure on the Rapti River is enlarged. 

During crises when immediate repairs are needed# the chairman 
of the committee is authorized to demand or hire labor to solve the 
problem immediately. Since there are few control structures on the 
system, we asked what would happen during a flood. The farmers 
replied that since the diversion structures on the Lothar and Rapti 
rivers would be washed out, the flood waters would not be able to 
enter the command area. 

E. 	 CHARACTERISTICS AND PERFORMANCE OF AGRICULTURAL SERVICES AND 
THE PRODUCTION SYSTEM 

The addition of irrigation water from the Rapti intake during 
the winter and spring has resulted in a change from monocropping to 
multiple cropping. At the same time, the use of improved varieties of 
paddy and wheat, with Increased application of fertilizers and manure, 
has accelerated production. ThJ intensified agriculture has also 
corresponded to the use of tractors and increased demand for agricul­
tural labor. 

A wide range of ceroalsy oilseeds, pulses and vegetables can 
be grown in the command area. However, farmers currently grow more 
paddy, wheat, maize, mustard, znd lentils. The area under wheat is 
decreasing due to loi prices and also to damage by wild animals, 
3specially rhinoceros and Ceer. Lothar farmers have not been able to 
solve this serious problemi of "rhino aggression" frcm across the 
Lothar and Rap+i Rivers. The protected rhinos living in Chitwan 
National Park come to the fields at night and eat the wheat. The 
chairman of the irrigation committee stated that one rhinoceros could 
easily eat 5 k (0.2 ha) of wheat during one night. 

The area in pulses and oilseeds is increasing. Farmers put 
their maximum labor and energy into early and late paddy cultivation. 

The general condition of the wheat and lentils appeared satis­
factory during the visit. Mustard was being harvested. Mixed crop-­
ping of mustard and lentil is practiced, In the upland area, land was 
ready for sowing maize. 
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The cropping pattern adopted by the farmers is as follows: 

Irrigated Early paddy - late paddy - wheat 
Early paddy - late paddy - lentil or mustard 

Partially irrigated 
 Late paddy - wheat/lentil + mustard 

Non-irrigated upland 
Maize - lentil/mustard 

Farmers interviewed appeared to be anxious to cultivate earlypaddy, but many could not do so in view of water shortages during that 
period.
 

Local extension officials conducted a survey in 1984-85 with174 farmers on 287 ha of land. They discovered the following land usepattern for the command area:
 

DX-,_-;-U 
Area Under 

,Utlon(ha) 
No. of 
Farmers 

Late paddy 287.0 174 

Early paddy 57.0 70 

Wheat 13.4 ill 

Spring maize 11.3 70 

Mustard 63,8 ill 

Lentil 107.8 Not Available 

Linseed 1.7 111 

TOTAL 582.0 

Croppirg Intensity 203% 

Farmers interviewed at the head and tail of the systemreported no definite cropping pattern nor any definite crop calendar.
Weather conditions (the onset of the monsoon and winter storms), 
soil
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type, labor availability, pricing, and prevalence of wild animals all 

determine the crop calendar. 

2. Production Inputs
 

More than 90 percent of the command area is covered with
 
improved varieties of paddy and wheat. About 15 percent of area is 
covered with improved maize. The other crops are local varieties. 
Farmers show great interest in improved varieties of mustard, lentils 
and linseed, but currently farmers cannot obtain these varieties. 
While farmers depend on the local cooperative for wheat seed, they 
usually maintain seed for other crops by themselves or purchase them
 
from other farmers.
 

Farmers in this area extensively use farmyard manure supple­
mented by fertilizer. Those farmers who grow three crops are using 
more fertilizer. Farmers use complex as the basal dose and urea as 
top dressing. However, small holders use more urea than complex. 
Early and late season paddy, wheat, mustard, and maize receive 
fertilizers. No fertilizer is used on lentil, linseed, lathyrus and 
buckwheat. The usual doses of fertilizers are reported to be as 
fol lows: 

Qrop Complex (kg/ha) Urea (k/ha) 

Early paddy 60 30 

Late paddy 90 60 

Wheat 150 60 

Maize (Manure) 

Mustard 30 30 

Farmers use insecticides in paddy, wheat, maize and mustard. 
Mbst of the farmers reported that pesticides were net available when 
needed from the local cooperative or the Agricultural Input 
Corporation in Bharatpur. They also reported that pesticides were not 
available in small packets. 

Although a junior agricultural technician is supposed to serve 
the command area farmers, he is usually not available. Head and tail
 
farmer's invariably reported very poor or no agricultural service in
 
the area. Radio programs appeared to be the only means for farmers to 
obtain technical knowledge about agriculture. Few training programs 
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have been organized, and the farmers have not been given the oppor­tunity to visit nearby demonstration farms and the agriculturalstations. A production program has been launched, and participatingfarmers have been gradually exposed to improved technology throughdemonstrations and minikit programs. 

Inputs and credit are available through a cooperative. 

3.YJQA 
The yields of paddy and wheat appear to be satisfactory.
Yield variation from location to location and from farmer to farmer (2to 4 mt/ha) has been reported. 
The yield of lentil, linseed and
mustard are reported to vary greatly in the uplands and the lowlands.
Upland mustard yield was reported to vary from 0.75 to 1.0 mt/ha,
whereas lowland yields scarcely go above 0.5 mt/ha.
 

Moisture in the lowland areas (a majority of the command)contributes to the low yield of mustard, linseed, and lentil.
 

Crop 

Range of yield reported 
by farmers 

Average yield by crop
cutting in production block 

(mt/ha) 

Early paddy 3.5 - 4.0 4.8 

Late paddy 3.0 - 4.0 3.1 

Wheat 2.0 - 3.5 2.2 (soil damage) 

Mustard 0.4 ­ 0.3 1.0 

Lentil 0.4 - 0.6 1.0 

Farmers are not satisfied with the existing market structureand low prices. Farmers reported a Rs. 
town 

15 to 25 higher price inof Tadi as compared the
to the local market. The middleman stillplays a prominent role in the local market.
 

F. SYSTEM STRENGTHS AND WEAKNESSES 

I . 31analL 

a) Lothar possesses an organized irrigation committee with

high farmer participation and a powerful, trusted
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chairman. Organization rules are equitable and apparently 

followed by all members. 

b) 	Lothar is capable of mobilizing many laborers to perform
 

essential irrigation tasks. 

c) 	Farmers seem very willing to cooperate. They actively
 

work together to sustain the landless people in the area. 

d) 	Lothar has two separate, but related, sources of water.
 

When one source becomes drys they use another source. 

e) 	 Despite the long approach canal, the system functions 
well. 

f) 	There is an abundance of water at Lothar most of the year. 
Even when water supplies are low during early paddy 
season, the organizationts rules equitably divide and 
distribute the water. 

g) 	 Lothar has the potential to increase crop yields greatly. 

2. 	 W e 

a) 	 The diversion and long approach canal across the river­
beds require large amounts of labor to maintain every 
year. Sme farmers are discouraged with how much labor is 
required every year to maintain the intake. 

b) 	 Because of the time and effort required to maintain the 
intake and approach canal, the command area and distribu­
tion system ha-,j been neglected. Physicallyr the system 
is crude, and water distribution can be adversely 
affected. 

c) 	 The distribution canals at Lothar are often improperly 
aligned. Farmers have adapted by lowering their field 
elevation. Under these physical conditions, it would be 
difficult to control excess water during a flood. 

d) 	 Converting uplands to paddy lands by lowering the field 
elevat'3n means that upland crops will not be possible in 
the future because the watertible will be higher and there 

will be less fertile soil. The farmers are forfeiting 
their future options. 

e) 	Many wild animals (rhinos, deer) destroy crops, par­

ticularly in the winter. 
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3. Summary and Conclusions
 

The command area 
(800 to 1,200 ha) in Piple village panchayatof Chitwan District is irrigated by a 4 .5-kilometer main canal fromthe Lothar and Rapti Rivers. Enough water is available to grow threecrops a year. A major weakness in the system is the intake, which isa temporary diversion that is approximately 2.0 km long. 

The main canal has a capacity of about 1.6be functioning well. m3/s and seems toThe system has many branch and field channels. 

Though power and land seem to be concentratedhands, the Lothar organizational apparatus seems 
in only a few 

to operate effec­tively and farmers seem satisfied. The irrigation committee seemseffectively meet tothe two major system objectives: water acquisition
and labor mobilization.
 

The chairman seems to have a mandate from the farmers'assembly to exercise centralized control over the system's maintenanceand rebuilding activities. The Chairman also appoints the branchcanal committee members. Note that all the farmers contactedexpressed confidence in the chairman. This confidence appears toprovide a fair measure of legitimacy to the Lothar irrigation system
organizati on. 

The Lothar irrigation system appears to be reliable,provide adequate amounts of water, and 
to 

to equitably distribute water.Few conflicts arise within the system, most likely because often thereis a surplus of water, at least for late paddy. 
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2. SURTPN IRRIGATION SYSTEM
 

A. INTRODUCTION
 

Surtan is a farmer-managed irrigatio- system in Chitwan
 
District about 17 km east of Bharatpur and 2 k south of Parsa on the
 

Bharatpur-Hetauda highway (Figure 15). Surtan system irrigates Ward 5
 

of Khaireni Village Panchayat. 

This system is old. One farmer reported that it was con­
structed 150 years ago. A very important feature of the Surtan
 
irrigation system iL: the prevalence of Tharus, one of the oldest 
ethnic groups in Nepal. Tharus constructed the system, and it is 
still completely under the control of Tharus. Except for a few 
householdsp all the farmers in the command area are Tharus. Some 
ethnic groups from the hills have recently started to farm in the 
area, and the Tharus and new groups of farmers are still learning to 
adjust to one another.
 

The system usually commL, .ds 350 ha, although the main canal 
can supply water for more than 1,000 ha of late paddy. The 650 addi­
tioral hectares receive surplus water during the monsoon season.
 

B. CHARA"-RISTICS AND PERFORMANCE OF THE PHYSICAL SYSTEM 

1 LadraQg= 

The source of irrigation water for the system is the Dhungre 
Khola, which is springfed. The maximum discharge of the river d,,ring 

seems to be about 20 to 25 m /s, and the minimum discharyJ ismonsoon 
about 100 1/s. There is one system downstream of Surtan irrigation
 
system which takes water from the same source. There are also several
 
independent systems upstream of Surtan drawing water from the river. 
As a result, during early paddy season the main canal draws only about
 
100 1/s, though there is plenty of water for late paddy and a winter
 
crop. 
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Originally, a Tharu chieften (ainA r) arranged the laying of
 

to bring water from the Lothar Rivera dbungro (a round, wooden pipe) 
into the Surtan diversion. The farmers called the Lothar River the 

Dhungre Khola. After a devastating Lothar flood In 1971, a spring was 

of the Mardar River bridge on the Bharatpur-Hetauda
discovered north 
highway. The Tharu farmers harnessed the spring and also use Mardar
 

the spring Dhungre
River for irrigation water. The farmers call 

Khola, also.
 

2. Canals and Structures
 

Thr, intake of Surtan system consists of a gabion weir about 50 

m long. There is no regulator and no undersluice. The gabion weir 

intake was constructed recently by the farmers with some financial 
assistance from the district panchayat. Since there is no regulator 
in the main canal, during monsoon large amounts of water enter the 
main canal.
 

The main canal is very large coopared to the command area. It 

is about 5.0 m wide and 2.0 m deep for a length of about 2.0 km. Some 

farmers reported that the maximum water depth in the main canal during 
monsoon is about 0.6 m, which indicates that the maximum capacity of 
the main canal is about 4.0 cumecs. 

There are two branch canals: Badki Kulo and Village Kulo. 
Badki Kulo is about 4.0 km long with a capacity of about 1.0 cumecs. 
Village Kuio is about 3 km long. 

There are many small canals and field channels. The main and 

branch canals function well and have good banks on both sides. The 
main system does not have any cross drainage. 

No control structures were obsered In the system. Because of 

the abundance of water, there is little need for them. 

3. 5ojJs
 

Soils at the Surtan irrigation system appear to be deep, fine, 

sandy loam. They should be very fertile with good drainage and a high 
waterholding capacity. The soil in this area would appear to be 
well-suited to irrigated agriculture. 

During our investigation all soils were gleyed, indicating a 

hiqh watertable for much of the year particularly during the monsoon. 
W-- Is In the area are placed at a depth of approximately 20 ft. 
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C. CHARACTERISTICS AND PERFORMANCE OF THE SOCIAL/INSTITUTIONAL 

SYSTEM 

1. Social Structure
 

Most of the farmers at Surtan are Tharu. Their landholding
pattern is similar to the old Nepalese [amindr system of landlords. 
One family in the area owns approximately 75 hLgtj (49 ha) of land,
which is sub-divided among three sons. Each son owns 17 to 25 bjghas
(11 to 17 ha) of land. This one family dominates the area in power 
and prestige. 

Other Tharus in the area own an average of 1 to 2 bghas (0.66

to 1.3 ha), a landholding size that seems larger than the average at

nearby Lothar farmer-managed irrigation system. There are also 
Brahmins and Chettris who have moved to Surtan in the past 20 years.
They usually own slightly less land than the Tharus. There appears to
be little, if any, tenant farming at Surtan. All farmers are owner­
operators.
 

A unique feature of Surtan is the large number of agricultural

laborers from the Birgunj 
area. The larger Tharu landholders have
 
become very dependent on these seasonal laborers. One large Surtan
 
farmer claimed that one thousand agricultural laborers come to this
 
area every year. Though perhaps a slight exaggeration, this figure

roughly indicates the magnitude of employment provided to seasonal
 
laborers. Laborers are paid Rs. 15 to 20/day.
 

The most striking feature of the Surtan social structure is 
the communal 
nature of the Tharu village of Surtan. At the end of the

rapid appraisal study, some local Tharu farmers told us that at first
 
they were very worried when our team arrived in Surtan. 
They thought

that we were from the government and were going to propose that their
farmer system be incorporated Into a government system. The farmers
 
were very 
vocal that they wanted to maintain the autonomy of their 
irriqation system, and wished no interference from the government.
They questioned whether any government assistance could help their 
system. 

The Tharu farmers are uneasy about the hill people entering
the area. The Tharus are clearly the majority, but they are apprehen­
sive that Brahmins and Chettris will continue to move from the hills 
to Surtan and buy more land. The Tharu community now has a great deal
of solidarity. Almost all of them live in one village. Four or five
 
Brahmin families also live in the village, but more of the Brahmins
 
live in farm houses close to their fields. 

Tharu farmers said that Tharu women do not work in the field,
and the farmers will not use animal manure. The recent immigrants
from the hills do both, and the Tharus admitted that the hill people 
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farm more intensively. The Tharus seem concerned that the hill 
people's more intensive agricultural practices will soon give them an 
economic advantage over the Tharus. 

Although relations between the Tharus and hill people are 
usually amicable, there were reports of Tharu farmers beating a hill 
farmer from outside the command area when that farmer alledgedly stole 
water from the Surtan main canal. Another story was told of hill 
people throwing a dead dog into the main canal to pollute the water. 
In addition, the Tharus were once forced to pay Rs. 12,000 for 5
 
katthas (0.2 ha) of a Brahmin's land that was being flooded from the 
intake structure. This also caused some resentment. (Tnh purchased 
land was duly registered in the committee's name at the land revenue 
office.) 

Brahmins and Chettris from the hills stated that there were
 
disagreements with the Tharus at times, but usually they were settled 
quickly. The hill farmers said that they themselves, like most of the 
Tharus, are small landholders and, thus, had common interests.
 

Though some Tharus are wary of the hill farmers, power in the 
irrigation system is still with the Tharus. In addition to the large 
landholding family, the local ward s from Khaireni Panchayat and 
a lawyer are Tharus who were mentioned as powerful people. The lawyer 
owns 4 bjghag (2, A ha) of land. The position and education of these 
two people appavc'ly confer power to them. 

2. Irrigation Oranizations
 

The Surtan irrigation organization is a farmers' committee. 
There is a chairman and six members on the committee. Annually before 
the pre-monsoon activities, the farmers meet and elect the chairman 
and members. The election is usually unanimous. The hill farmers 
presently have no representation on the committee, but they have no 
complaint about this absence. The assembly decides about reinforcing 
the intake diversion, and cleaning and maintaining the main canal and 
the c:irnai networks. There are no written rules. 

The committee mobilizes labor for repairs and maintenance. 
The committee has made it compulsory that all able-bodied males from a 
family who owns land in the command contribute their labor, irrespec­
tive of landholding size. The heads of households, those attending 
school, and shepherds are excluded from this work. The number of 
laborers who participated in 1985 was 150. There are 116 Tharu and a 
few hill peoples' houses in the two communities. Those farmers absent 
from the labor activities are fined Rs. 20/day according to the 
current wage rate. 

The current issue dividing Tharu and hill farmers is the
 
criterion that should determine the level of labor contribution. The
 

197
 



larger Tharu landholder- argue that the present system (everyhousehold regardless ot landholding size contributes all able-bodiedmales) is equitable, as everyone then contributes to the best of theirabilities. The hill farmers, who usually own smaller plots of land,believe that labor contribution should be more progressive, and based 
on the criterion of 
 g dj - one laborer is contributed for every
bigha owned. 

In 1985, the irrigation committee received Rs. 10,000 from thedistrict panchayat to make a more 2u= diversion, since the old onewashed away by the monsoon flood. The committee mobilized labor that
equaled Rs. 60,000 to erect the stone-nsL diversion. 

The committee has a peon who informs the farmers about thedate, site and nature of work for labor contributions. He also con­veys their grievances to the committee. He annually receives two

aZbtis of paddy from each command household. 

D. CHARACTERISTICS OF SYSTEM OPERATION, MAINTENANCE, AND WATER 
DELIVERY 

1. Water Allocaton and sribji 

The Surtan irrigation system is composed primarily of resi­dents from a Tharu village. Thus, the unique agricultural habits of
the Tharu villagers dominate the irrigation scheme. Very little of
the land area is devoted to early paddy. 
 Larger landholders prefer to
 
grow only late paddy. 

The main and branch canals have been poorly located so that
much of the potential area is not commanded. However, the Tharus
apparently do not 
see this as a problem, since they are satisfied with
the production of many non-irrigated upland crops. Economic pressure

to produce paddy may change this viewpoint in the future.
 

In general, there were field channels to all 
fields, or direct
inlets to individual fields from the secondary canals through wooden
 
pipes. 
There was very little field-to-field flow.
 

Historically, there has been sufficient water for all 
farmerswho wish to grow early paddy to do so, and the hill farmers said thatthey receive plenty of water. However, farmers recognize that theentire command area could not support early paddy production if thelarge landow.'iers who are not currently growing early paddy decide to 
grow this crop. 

The use of irrigation water is on demand. There is 
no rota­tion or other scheme of water allotment. All farmers have direct

control of water application. 
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2. Maitanano 

At the beginning of the irrigation season, the Committee 
chairman has the peons notify all households within the irrigation 
scheme of the dates that labor will be required to repair the head­
works and clean all main and secondary canals. Maintenance last year 
required 150 men for one or two days. Apparently# labor requirements 
change little from year to year.
 

3. Conflict Management
 

There have been few serious conflicts within the system. 
Having sufficient water for most of the time and water available on 
demand contributes to the lack of conflict. The potential for con­
flict exists primarily with the newly arrived hill people. The Tharus 
look upon these people as outsiders. Conflicts between these groups 
may result from questions of labor distribution. 

4. Water Adequacy, Reliability. and Equitiy 

Currently, water appears more than adequate to meet the 
irrigation needs of the farmers. It is also reliable in that water is 
available on demand in all canals throughout tne entire irrigation 
season. All who wish to receive water for early paddy do so. 
However, this ib only because the larger landholders prefer not to 
raise early paddy. The larger landholders refrain from growing early 
paddy to enable the smaller landholders to produce early paddy and be 
more economically self-sufficient. Thus, the small landholders are, 
in a sense, at the mercy of the larger landholders. All individuals 
interviewed considered the system equitable. 

E. CHARACTERISTICS AND PERFORMANCE OF AGRICULTURAL SERVICES AND
 
THE PRODUCTION SYSTEM 

1. Agriculture 

The agricultural system of Surtan is similar to the nearby 
farmer-managed Lothar irrigation system with the exceptions of land 
use, crop Intensification, and fertilizer use. Contrary to the Lothar
 
system farmers, Surtan farmers grow little early paddy and take only
 
two crops annually. Late paddy and wheat is grown extensively, and 15
 
to 25 percent of the area is devoted to lentil, linseed, maize, and
 
lathyrus. Large landholders usually do not gruw an early paddy crop.
 
They argue that labor is unavailable to harvest the crop, thiere is 
little time for intercultural operations, and the paddy shatters and 
germinates in the field. Surtan farmers do not use manure, and mostly 
depend on chemical fertilizers. Large landholders and some small 
farmers use tractors and draft animals to prepare laid. Surtan 
irrigation system farmers are much more dependent on an external 
supply of labor than Lothar system farmers. 
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A wide range of crops are grown in Surtan besides the

vegetables and potatos that are used primarily for consumption. Few
farmers grow vegetables for commercial use. The most widely grown 
crops are paddy, wheat, maize, mustard and linseed. The wheat crop
appeared to be very good during the rapid appraisal. Mixed cropping
of mustard and linseed is also practiced in the area.
 

For some time, farmers in Surtan have participated in the seedmultiplication program of the Agricultural Input Corporation (AIC).During the last two years, farmers have suffered because the AIC has
 
refused to accept the farmers' 
 seed, which has been below standard due 
to untimely rain during the harvest.
 

Farmers adjust their cropping patterns as the situation
demands. The most important cropping patterns adopted by the farmers
 
follow:
 

Area Cropping Pattern
 

Early paddy - late paddy - wheat 

Irrigated 
 Early paddy - late paddy - mustard/lentil 
flatl and 

Late paddy - mustard - wheat 

Lowland Late paddy wheat - fallow-

A survey conducted In 1984/85 by the local government exten­sion unit in a 273-hectare production block gave the following land 
pattern use: 
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Early paddy 56.6
 

Main paddy 273.0
 

49.7
Wheat 


Spring maize 20.0
 

Mustard 
 72.8
 

Lentil 29.7
 

Linseed 6.6
 

Lathyrus 1.6 

Cropping Intensity = 187% 

Surtan farmers -ontacted reported the following range of land
 
use.
 

Crop Area ( L 

Late paddy 90-100 

Early paddy 10-20 

Wheat 15-60 
(Lowland) 

Mustard 30-50 

Lentil, linseed 10-20 

Spring maize 3-5 

Maize 50-60 (Upland) 

While large landholders usually devote more land to late paddy
 

and wheat, the small landholders usually plant early paddy.
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2. Production Inputs
 

Paddy and wheat are the only crops that use improved

varieties. Intercultural operations in these crops are strictly

followed. 
 Line sowing of wheat behind a plough could be seen in some
 
areas. Fertilizers are applied as a basal 
dose and also as top

dressing. Whieat usually received two irrigations. 

Farmers of the command area usually do not use farmyard
manure. Chemical fertilizers are commonly applied in varying doses in 
different crops as follows: 

Crop 
 Complex (kg/ha) Urea (kg/ha)
 

Early paddy 
 -- 75-150 

Late paddy 150 75 

Wheat 
 150 
 75
 

Mustard i00 50
 

Linseed --

Balanced fertilizers are used by large landholders, whereas 
urea 
is favored mostly by small farmers. Decreasing soil fertility is

reported by most farmers. 
 Farmers, especially large landholders, are

familiar with pesticides. However, pesticides are often unavailable 
at the right time. Seeds and fertilizer can be obtained at local
cooperatives or at the market in the nearby town of Tadi. Credit can 
be obtained for seed, fertilizer, and livestock.
 

The area is well served by the Agriculture Department sub­center at Khairani. Improved technologies for paddy, wheat, and maize 
are within reach of the farmers. Since no improved technologies or

varieties are available for mustard, lentil and linseed, farmers
depend on local cultivation practices for these crops. The 184
farmers in the production program usually receive agricultural advice

and demonstrations from the local extension office. Inputs such as
fertilizer and credit are made available to the farmers in this
 
production program.
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3. 	 Yield 

The yields of various cropsare similar to the nearby Lothar 
farmer-managed irrigation system. Farmers report yields of 3.5 to 4.0 
mt/ha for early paddy, 3.0 to 4.0 mt/ha for late paddy, and 2.0 to 3.5 
mt/ha for wheat. Farmers also reported declining yields in almost all 
crops when fertilizer applications are withheld. They also complaned 
that the soil structure Is deteriorating, probably because farmyard 
manure is not used. 

The existing market structure and the low prices for produce
 
appear to be a growing concern of the farmers. The increasing prices
 
of most agricultural inputs including labor is also affecting the
 
farmers.
 

F. 	 SYSTEM STRENGTHS AND WEAKNESSES 

1. 	Strengths
 

a) 	The Surtan irrigation system is controlled by a
 
homogeneous Tharu community which is cooperative and
 
well-organized internally.
 

b) 	There is sufficient water available for at least two
 
crops, and the source seems secure. Additionally, since a
 
spring feeds the system, there are no potential flood
 
problems.
 

c) 	Considering that this is an indigeneous, farmer-managed 
irrigation system, the semi-4Lu=c intake structure is 
good. 

d) 	Surtan has very deep, well-drained soils. They are well­
suited for irrigated agriculture.
 

e) 	 Larger Tharu landowners claimed that they limit the land 
they crop in early paddy season, so that more water will 
be available for smaller farmers. The larger farmers say 
they want the system to operate equitably. 

f) 	There is a large potential for agricultural improvement in
 
view of the stable water source and the comparatively
 
little land cropped. 

g) 	There is very little crop damage from animals at Surtan as
 
compared to other nearby irrigation systems in Chitwan.
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2. 	 Wngsse 

a) 	The farmers could crop much more land, particularly under
early paddy. There is relatively little early paddy grown
in Surtan compared to other nearby irrigation systems.
 

b) 	Additionally, the canal 
syste hasn't been put in
 
properly, 
so much of the command area that could be
irrigated is not. 
Much of the land is dryland.
 

c) 	The system is monopolized by 
one or two families. The
irrigation committee is largely ineffectual because the

larger landowners control the committee behind the scenes.
 

d) Though providing employment to a great number of people,
some of the Surtan farmers have become dependent on large
influxes of outside agricultural labor. 

e) There is potential for future conflict with the more 
recently arrived farmers from the hills.
 

f) 
Surtan farmers are damaging the soil structure because
 
they do not apply manure to their fields. 

3. 	Summary and Conclusions
 

Three hundred fifty ha of land in tha Surtan irrigation systemare 	irrigated by a 2-kilometer long main canal from Dhungre Khola,
which is fed by a spring. 
 The 	canal systems are functioning well.
There is a se-i -ermanent 
intake made of gabion wire to divert water
into the -air canal. Enough water is available for late paddy, winter
 crops, and some early paddy. 

Surtan irrigation system appears to be effective. However,the 	issue of what should be the criterion for determining the level 
of
labor contribution may become increasingly serious. 
 The 	lack of
representation for the hill 
farmers could also cause organizational

problems in the future.
 

The committee appears functional, although a few large
landholders possess the real 
power behind the committee. No major
problems in water distribution have emerged since water is adequate,and 	during early paddy season, the big Tharu landlords "voluntarily"do not cultivate all of their land. They say that they it thedo forsake of the small farmers. However, they probably keep land fallow
because they have no pressing need for extra production. The Tharus'employment of outside agricultural labor may reflect their affluence,but may also indicate the traditional taboos against doing kindsof fieldwork. some
The 	 large Tharu landowners' dependency on outsideagricultural labor may problem Tharucreate a for other landless 
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This may adversely affect
laborers who live outside the command area. 

the Tharu's communal irrigation system. 

The surplus of water available at Surtan and the preferred 
cropping pattern of the larger landholders, have contributed to the 
successful operation of Surtan. Much of the potential cultivable 
area, however, Is not commanded due to the placement of main and 
secondary canals. Farmers contacted were not aware of this and, 
therefore, did not consider it a problem. 

The system appears to operate harmoniously, with all farmers 
feeling that it is a good system. While the system may not be effi­
cient inwater use, it is adequately meeting the needs of the farmers. 
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3. AURAHA IRRIGATION SYSTEM
 

A. INTRODUCTION
 

Ajraha is a farmer-managed irrigation system in Bara District 
about 1.0 km east of Simara Airport (Figure 16). This system 
irrigates Auraha, Faradhawa and Bathanaha Matiya of Simara Village
 
Panchayat and Bisaulia Matiya of Jeetpur Villago Panchayat. The total
 
command area of this system seems to be about 260 ha.
 

The command area of this system begins at the end of the
 
forest called Char Kose Ghadi. On the east side of the command area
 
is the Dudaura River, and the Bahune River is on the west side.
 

The command area is connected to the north-south
 
Birgunj-Hetauda highway by a road which is being constructed by the 
sugarcane development project. About 66 ha of land within the command
 
area belongs to the sugar factory.
 

An interesting feature of the Auraha irrigation system isthe 
prevalence of very powerful, large landholders. Many of these 
landholders have families who are very involved in national politics. 
Thus, some of the larger farms have managers who operate the farm, 
while the landowners live in Kathmandu. 

Another Interesting aspect of Auraha is that it is not really
 
an Irrigation "system," but simply a network of canals. The "system"
 
is very loose, socially, organizationally, and physically.
 

B. QCiARACTERISTICS MD PERFORMANCE OF THE PHYSICAL SYSTEM 

1. Hydrology
 

The source of the system is called Dumeni Pani; which is a 
spring. There are many springs irrigating other nearby areas. Some 
farmers reported that the discharge of the spring depends on the 
frequency of rainfall. Hence, the discharge of this spring is not 
dependable during the dry seasqn. The discharge during the summer wet 
season seems to be about 2.0 m /s and about 30 to 40 1/s during the 
dry season. 
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2. Canals and Structures
 

Auraha system does not have an intake. The spring itself
 
functions as the intake and its stream bed functions as the main
 
canal. The total length of the main canal Is about 2.0 km. The main
 
canal is about 1.5 m wide and 30 cm deep; large enough to draw all of
 
the spring water.
 

Auraha system has five branch canals. The first branch goes 
to the sugarcane farm of the Birgunj Sugar Factory. The other branch 
canals go to Auraha, Faradhawa, Bathanaha and Bisaulia Matlya. All of 
these branch canals are about 300 to 500 m long. There are no p=& 
structures, measuring structurest or cross drainage In the system. 

3. 5_tI
 

The soils at the Auraha irrigation system vary in texture from
 
loam to sand. The eastern portion of the command area is poorly
 
drained. There are natural springs in -thatarea and possibly sone
 
seepage from the nearby irrigation canals contribute to the drainage
 
problem. Several wheat fields observed in the area had severely
 
re6uced yields or complete loss of yield due to the poor drainage.
 
Tho fertility of most of the command area soils is generally poor.
 
However, soils at slightly higher elevations in the western part of
 
the command area are far superior and suitable for irrigation.
 

Lue to the high watertablot soils in the eastern portion of 
the command area are suitable for only paddy production. However, the 
potential exists for establishing open field drains, which would 
probably permit subsurface irrigation. 

C. CHARACTERISTICS AND PERFORMANCE OF THE SOCIAL/INSTITUTIONAL SYSTEM 

Within the approximately 150 to 200 families in the Auraha 
farmer-managed system. there appear to be four socio-economic classes 
of farmersi large farmers, smallholdersp tenant farmers, and landless 
laborers, Auraha is characterized by a disproportionate number of 
large and powerful landowners. Although farmers identified only three 
or four families owning up to 25 *1hjgh (16.5 ha), there are likely 
more. In the local language, this area is known as GeneralgunJ or 
"place of the generals," because of the many powerful people from this
 
area now living in Kathmandu. All -the farmers mentioned the large
 
power and land that these families possess. Nevertheless, one
 
Panchayat official commented that if a farmer owns 10 J1IbJ., and 
desperately needs agricultural labor to help him harvest those 10 
]kj..n, then the agricultural laborers have power, however 
mumentari ly. 
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The smaller farmers own one or two b 
 (0.66 - 1.3 ha) ofland. A Brahmin farmer who moved to Auraha from the hills five years
ago said that at that time he bought I hjghl of land for Rs. 30,000.He said the same lard now costs Rs. 40,000. Ho claimed that the
produce from 1 bJ~ghA could feed himself, his wife, and his seven
 
chil dren.
 

An extranely large group of farmers are tenants.
Approximately 60 percent of the land is under some form of tenancy.
In
a village in the middle of the command area, a tenant farmer
claimed that only two or three farmers in the entire village owned

land.
 

The legal rate for tenancy is for the tenant farmer to pay theowner either 15, 12, or 8 maUnj-L (1 40 kg)= ofdepending on the quality of the land. 
paddy per blgbsA

One tenant farmer said,
however, that a different rate exists at Auroha. 
 For example, if a
tenant is renting 1 bjqbA of land, he may need 1 m of seed to sow
in that fLiaof The landowner will 
lend the tenant I maund of seed,
but at the end of the season, the tenant has to repay 1.5 mauid of
seed to the owner. In additionp the crop's production is shared
50:50, with the tenant supplying all the other inputs.
 

Tharus are the majority at Auraha and are usually tenantfarmers or agricultural laborers. Unlike Chitwan, Tharu farmers inAuraha do not appear to have much land or power. The landless
laborers are paid about Rs. 10/day with no food, compared to the Rs.
15 to 20/day reported in Chitwan. There are a few Brahmins and
Chettris in the area, but they appear to own small parcels of land. 

2. 1O 

It is not clear when this system started. The continuous and
adequate water flow from the Dumeni Pani has contributed to the spon­taneous growth of the command area.
 

There is no irrigation committee at Auraha. 
 Instead, during
an annual meeting usually held in April, the farmers appoint an
honorary manager and two members for a single term (i.e., 
one year).
The incumbent manager is reported to have 1.5 bjahas (1.0 ha) of land.
 
Based on the farmers' decision, the head area and the maincanal are cleared and maintained. However, the individual farmertakes care of adjoining canal networks whenever the network

tampered with, breached, damaged or eroded. 
is 

The system manager sends messages to farmers through fourc i who tell the farmers about the work,labor contribution. dates and places forThe chowkidars annually harvest the first row of 
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all the monsoon paddy crops in their respective part of command area
 
as their salary. 

The labor contribution (called kg1t1g) Is in proportion to 
one's landholding size i.e., a farmer owning I Jlkigkh. would contribute 
one odalra, or "hoeo" for digging the land. Last year, 400 farmers 
(400 E.j[lma) contributed to the maintenance and clear-ing activities. 
If a farmer has to provide five h .JAQt he may contribute c. iq£gLdFU3 
in cash by depositing Rs. 10 (or the current day's labor wages) with 
the manager and 4 ks"1.2i of labor. Water is denied to farmers who do 
not contribute labor. The farmers enjoy a feast after the labor 
contribution work. 

No manager so far has imposed a penalty for tampering with the 
canal netoorks. Neverthelesso during the annual meeting, farmers have 
supported the idea of monitoring system tampering. 

During early paddy, the farmers agree to rotate water. But
 
strict rotation is not necessary, since not everyone grows early
 
paddy. Because of the perennial springs, farmers also have -the option
 
of exchanging water at one time for water at another time.
 

There are no written rules and regulations. Some tall and
 
middle farmers complained that some of the large farmers monopolize
 
the water for t"iir own agro-industrial purposes.
 

Two years ago, the farmers' meeting decided to afforest the
 
head area. This decision has not been implemented yet.
 

D. CHARACTERISTICS AND PERFORMANCE OF SYSTEM OPERATION, MAINTENANCEP
 
AND WATER DELIVERY 

The Auraha irrigation system is spring-fed. Water is usually 
abundant and there has been no need to allocate water. Water is 
essentially received on demand, though there have been some problems 
with larger landholders at the head of the system diverting all of the 
flow for fish production or for their own fields. This does not 
happen regularly, or continue for long periods of time. The other 
farmers, while irritated, do not appear extremely upset. 

All of the farmers use level basins, and it dppears that the
 
entire area is commanded. The canals appear to have been located
 
properly.
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All farmers in the system are requiredper .Jdgb (0.66 ha) owned to donate one laborerto clean and repair and malnlabor required during the 1986 channels. Theseasonthe poorly was 400 man-days. The canalsdrained eastern in
The portion appeared to beeastern Auraha irrigation system poorly maintained. 
Indeed, the ratural is not a real system at all. 
unnecessary 

springs and high watertable make irrigationfor most of the year. The western portion of the irriga­tion system is quite different: canals and field channels appeared
wel 1-mal ntai ned.
 

An Interesting feature of the Auraha systcufarmers are responsible for maintaining is that individual 
their land. the channels that flow throughApparently, there have beenarrangennt, no problems withalthough the ccnimittee could fine and/or 

this 
any refuse waterindividual who did not maintain the channels properly. 


to 
However,
the farmers stated that penalties had not been necessary.
 

There have beer) few confllcts within the irrigation system,with the exception of farther resentment towardsfor detaining water the large landholdersfor their ovn purposes. 

4. b tya dquRe 
 y
 
The amount of water available for irrigation appears to be
more than adequate as rotational systems of allocation have not been
required. Apparently, there is
farmers. some mutual sharing of water between
The circumstances surrounding this sharing were unclear.
For the most part, however, water is available onquantities. .'Viost farmers demand in adequatethat we contacted seemed to be satisfiedwith their system and felt it was equitable. 

D. MARACTERISTICS AND PERFORMANCE OF AGRICUL11JRAL SERVICES AND THEPRODUCT ION SYSTEM 

The command area farmers are currently changing fromtance to irrigated agriculture. Communication subsis­
presence is easier in theof the educated, large landholders; and exposure to improvedagricuitural technology, the means to obtain input delivery, andcredit availability has snowed the farmers good results.farmers have not The largeshown the expected results,
to so the small farmers tryintensify their agriculture on their holdings. 

A wide range of crops can be grown in the area.
most important crops However, thein the lowland appear to be paddy, wheat, and 
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sugarcane; and in uplands, maize and mustard. Spring maize is becom­

ing popular in the area as it gives good yields an( may easily replace
 

wheat because of wheat's low market price and high cost of
 
Sugarcane is extensively grown by large landholders, and
cultivation. 


crop rotation is also practiced in some of the area.
 

Paddy is cropped throughout the command area during the main 

growing season, except the upland where !rrigation is not available. 
In spring about 20 to 30 percent of the area is devoted to early paddy 
and 5 to 10 percent to maize. In winter about 40 to 60 percent of the 
area is reported to be cropped with wheat. The upland is covered with 
maize, lentil, mustard, and sugarcane. Sugarcane is grown in about 10 
to 30 percent of the land depending on mill requirements, price, and 
Iandhol ding. 

The following cropping patterns have boon adopted by the 
farmers. 

Early paddy - late paddy - wheat 

Early paddy - late paddy - lentil/linseed 

Late paddy - wheat - fallow 

Late paddy - lentil/linseed 

Late paddy - sugarcane + linseed 

Late paddy - wheat - green manure/mung 

Mixed cropping of sugarcane and potato, sugarcane and linseed, 
and sugarcane and coriander are practiced. In late paddy, if wheat is 
not grown, linseed, lathyrus or lentil is broadcast in the paddy field 
about one month before paddy hairvest. Farmers reported that they
 
determined their own cropping calendar. 

2. Prod utjonkaIwn 

More than 95 percent of the farmers grow C1145, an early 
improved variety of paddy, on about 20 percent of the land. Almost
 
all the wheat area is covered with improved varieties, and 50 to 80
 
percent of the area grows improved varieties of paddy in the main
 
season. Spring maize is improved and usually hybrid. Sugarcane
 
varieties are also improved. Large farmers usually bring some 
improved varieties of different crops from India for their own use. 

Almost all the farmers use chemical fertilizers on wheat, 
paddy, sugarcane and maize. Very little fertilizer is used for 
mustard, lentil, linseed, and lathyrus. Some farmers use crude zinc 
sulphate. The range of fertilizers used is as follows: 
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Crops Complex (kha) Urea (kg/ha) 

Paddy 60 - 120 60 

Wheat 90 - 120 90
 

Sugarcane 
 120 - 160 120
 

Some large farmers use potash. Small farmers usually apply
lesser doses of fertilizer.
 

Pesticides are used in the command area for insect control.
2-4D weed killer is also used.
 

Agricultural extension, credit and inputs are within the reachof the farmers. One junior agricultural assistant is permanentlyassigned to the area and is supervised by the Agricultural Service
Center. 
 The training and visit system of extension operates in the
command area, which includes training programs, demonstrations, and
minikits. 
Research institutions like the Sugarcane Research Station
and the Parwanipur Agricultural Station, are within the reach of the

farmers.
 

3. Yil1ds 

According to farmers, paddy yield varies from 2.5 to 4.5mt/ha. Similarly, wheat yield varies from 2.0 to 3.5 mt/ha.
Sugarcane yields 7.0 to 12.0 mt/ha, and spring maize hybrid yielded
5.0 to 8.0 mt/ha. Yields of mustard, lentil, and linseed, as reported
by the farmers, are low -- ranging from 0.5 to 0.8 mt/ha. 

There does not appear to be a problem with marketing proc,ce.
Large landholders usually store cereals for 2 to 3 months and selVproduce for higher prices then. the
However, small farmers haveas soon to sollas they harvest, usually getting a lower price. Small farmersare slowly giving up sugarcane cultivation due to fluctuations inprice, transportation difficulties, and the time the mill requires totake del ivery. 
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F. 	SYSTEM STRENGTHS AND WEAKNESSES
 

There seems to be an adequate water supply available at
a) 

Auraha. Since Auraha is a spring-fed system, there are no
 

flood problems.
 

b) As the system lies Just downstream from a nearby forest,
 
There are a number of springs
the 	watertable is high. 


throughout the area.
 

c) 	At the field level, there seems to be relatively equitable
 

water distribution.
 

d) 	Agricultural production is quite high. Agricultural
 

technology is readily available frcm the nearby Parwanipur
 

and Jeetpur agricultural stations, and farmers use this
 
technology.
 

e) 	The physical system is relatively trouble-free; In essence
 

it operates itself. 

2. 	eaesses
 

a) 	Power and priviledge are highly skewed at Auraha. The
 

area Is dominated by a city-based, ruling elite.
 

b) 	There is no real irrigation organization at Auraha.
 

Unlike other farmer-managed systems studied, farmers here
 

do not identify with the system's manager.
 

c) 	The larger landholders in the area often neglect the
 

system. Much of their land is being converted to sugar­
cane and left to mtnage itself.
 

d) Auraha is really a spontaneous network rather than an
 

Irrigation system. Water is not controlled. Much of the
 

Auraha land is low-lying and wet.
 

e) 	The system does not really have a main canal or a drain. 

There is a canal-cum-drain which results in large, poorly 

drained areas, particularly in the eastern portion of the 
command area. 
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3. Summary and Conclusions
 

About 260 ha of land in Simara and Jeetpur Village Panchayats
of Bara District are irrigated by a 
2.0 km long main canal. As the
source is a spring, there is no intake. The drain of the spring
functions as the main canal. 
 Water is available for a summer crop.
 

The area is heavily dominated by large farmers. 
Auraha
irrigation system essentially seems to serve the interests ofcity-based landed elites. someAuraha has no real 
organizational base. 
 It
appears that the manager's position may have been created by the
landed elites for their own farm estate management. More than 60
percent of the land is under tenancy. Though the farmers select the
manager, the tenant farmers are in no position to select a manager whowould not suit the landlords' interests. Perhaps this Is why the
farmers have a manager and n~t a system committee -- a committee mightbe more representative of farmers interests. Despite these organiza­tional drawbacks, the farmers have shown cooperation and skill ontheir farms. They have better maintained, aligned, and regulatedtheir field channels than what has been done at the main canal. 

The irrigation system appears towater which is provide a reliable supply ofadequate and usually equitably distributed. A majorweakness of the system is the poor drainage of the eastern half of the
command area.
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4. KERABARI (KHADAM KHOLA) IRRIGATION SYSTEM
 

A. INTRODUCTION
 

The Kerabari irrigation system Is a farmer-managed irrigation 
system in Morang District. Kerabari system irrigates Kerabari Village 
Panchayat of Morang District In the Kosl Zone. This irrigation systaii
 
is accessible by a 11--kilometer fair weather road north of Khursanl 
Bari on the East-West highway; 1 km east of Itahari. The link road 
between Khursani Bari on the East-Wlest highway and the command area 
passes through forest. 

The project area lies at the foot of the Chure hills. The
 
slope of the command area ia about 4 percent towards south. The m in 
canal runs along the Chure hills. 

For Wards 1, 2P 3 and 4, there aru two parallel canals from 
the samie sourc', The upper canal Is called Sarbajanik Kulo or upper 
Khadam, and tho lower canal is called Janasahayog Kulo or lower 
Khadam. The upper canal was constructed in 1970 and irrigates about 
150 ha. The lower canal wzas constructed In 1977 and irriga,'es about 
200 ha. For the rapid appraisal, only the lower canal, Janasahayog 
Kulo, was observed in dotaill (Figure 17), 

Kerabari was one of tho -5ost impressive farmer-managed irriga­
tion systaris we encountered in Nepal It possesses a tighto well­
maraged irrigation organization which seems to operate effectively. 
Additionally, the farinors have coiistructed a very impressive physical 
system, including a main canal which is quite an engineering feat. 

B. CHARACTERISTICS AND PERFORMANCE OF THE PHYSICAL SYSTEM 

The source of the system is the perennial Khadam Khola. The 
Khadam Khola carries a high sediment load during floods. The average 
width of the river is about 500 m. The arinimum discharge does not 
seem to be less than 0,2 ni/s in Meyi whereas the maximum discharge 
may be more than 500 ro/!. Some farmers reported that during the dry 
months of April and May they have to share the water with another
 
nearby system on an hourly rotation. 
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 Kerabari Irrigation System
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2. Canals and Structures
 

There are two major problems at the intake of the Kerabari 
system: flood control, and landslides into the head reach of the main 
canal. The Khadam Khola carries a large amount of sediment, and in 
the monsoon the river often destroys the farmers' intake and damagez­
portions of the main canal. The monsoon rains also cause landslides 
on the steep banks above the main canal. A few years ago an intake 
structure made of cement concrete with a timber regulator was con­
structed with the financial assistance of DIHM and voluntary labor. 
However, that structure washed out within three years after it was
 
built.
 

To solve the intake problem, DIhM provided Rs. 64,000 In 
1983/84 and another Rs. 54,000 in 1984/85 for construction material. 
Farmers contributed labor worth Rs. 825/ha and collected Rs. 600/ha in 
cash. Even so, the intake problem has not been solved.
 

During the last monsoon, about 100 m of the main canal in the
 
head reach washed out. One hundred fifty farmers had to work for 15 
days to repair the canal. Every year a large amount of laborers and 
financial resources have been needed to keep water flowing in the main 
canal.
 

The main canal of this system is about 1.5 km long. The first 
300 m of the main canal is cut across a stoep cliff. The soil above 
the canal is unstable and is always susceptible to landslides. Except 
for this initial stretch at the head that is always affected by floods 
and landslides, the canal seems to function very well. About 300 m of 
the canal has been lined by cement concrete by the farmers. There is 
one wooden passage over the main canal. 

The main canal is about 2.0 m wide and has a water depth of 
agout 0.40 m. The maximum discharge of the canal seems to be about 0.6 
m /s. Though the main canal runs on steep hills, the lower power of 
the main canal seems to be quite stable, with good banks on the valley 
side. The main canal splits into three branch canals and several 
field channels when it reaches the command area. 

No water control structures were observed within the command 
area. All fields are level basins, with temporary earthen dams used 
as check structures. While there are many field channels, (an 
unusually high proportion considering other observations in Nepal), 
there is some field-to-field flow which decreases the efficiency of 
the irrigation system. 
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Soils of the Kerabari irrigation system appear to consist of
rather deep, well-drained silt loams
directly abut the hills5 

and loams. Because these soilsthey are underlain with sand and gravel
deposits. 
While the villagers stated that the soils are deep, they
probably vary in depth considerably. 
 The average depth of the soil
varies from 30 to 100 cm. 

The sc'Is of Kerabari blould be highly fertile and suitablefor irrigated augriculture and growing a wide range of crops. No wellwas found in the command area but from local 
information the
watertable may be lower than 30 m. 
C. CHARACTERISTICS AND PERFORMANCE OF THE SOCIAL/INSTITUTIONAL 

SYSTEM 

1. 
Social Structure
 

The Kerabari bazaar consists of a number of large well-kept
houses. 
The land immediately surrounding the houses is clean, and
numerous outdoor latrines were observed. The village itself seems tobe relatively affluent. 

According 
Report, 

to the 1986 Rajbhandhu Engineering Feasibilityland is distributed equitably at Kerabari.
roughly correspond Their figures
to the information obtained by the rapid appraisalteam: 

Percentage of 
landSize Fa mFmlies
 
Below 1.0 .bjaMg (0.66 ha) 38
 

1.0 to 2.0 .bJahd (0.67-1.34 ha) 28 

Above 2.0 L1gash (1.35 ha) 34 

Although most farmers
the area owned only 6 

claimed that the largest landowners inor 7 bighas (4.0-4.6 ha),that one or farmers owned 
a few farmers claimedtwo 

were 15 or 20 gJZfj, (9.9-13.2 ha). Thereno reports of tenancy at Kerabart. All farmers appeared to beowner-operators. 

Most of the people at Kerabari were originally fromhill areas and have the nearbyimmigrated to the Terai in the past 20 to 30 
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years. Chettris are the most populous ethnic group in the area, 
though there are also significant numbers of Brahmins. Newars,
 
Magars, Limbus, Rais., Sarkis and Kamis are also found at Kerabari.
 

An interesting feature of Kerabari is the apparently 
harmonious, multi-ethnic mix in the area. All ethnic groups seem to 
be well integrated Into the community. For instance, Brahminso 
Chettris, and Limbus accompanied the rapid appraisal team on a tour of 
their canal systm and all groups answered our questions during this 
tour. Additionallys there are representatives of most ethnic groups 
on the local irrigation committees.
 

It did appear, however, that Brahmins dominate the community.
 
The Sr&dh panc and the chairman and vice-chairman of the irrigation
 
committee are all Brahmins. We also suspect that some of the larger
 
landowners in the area are Brahmins.
 

Another interesting feature of Kerabarl is the community's
 
emphasis on education. There are, for instancep one high school and
 
two lower secondary schools in the immediate area. We were told that
 
almost one-third of the farmers in the area have a School Leaving
 
Certificate-pass (high school diploma). 

Farmers also claimed that at Kerabari, size of landholding is 
not necessarily directly related to power. 'They said that a person's 
"experience" and education would be good indicators of a farmer's 
power. If this is true, itwould begin to explain the Brahmins'
 
predominance in the community, as Brahmins have particularly stressed
 
the importance of education.
 

Other farmers also appear to yearn for upward mobility, at
 
least for their children. More than one farmer expressed the desire
 
that their children leave farming and obtain office Jobs in larger
 
cities.
 

2. Irrigation Organization
 

Kerabari irrigation system Is a now farmer-managed system. It
 
has two subsystems: upper Khadam and lower Khadam. Upper Khadam
 
subsystem was built in 1970 and lower Khadam subsystem in 1977. While
 
digging the main canal on the steep hills for the lower Khadam
 
subsystem, two farmers, one Limbu and one Newar, were buried under a
 
landslide. The two farmers were given heroic honor, and the Kerabari
 
village square was named after them.
 

The Kerabari irrigation organization originally consisted of
 
one committee. Later on, the lower Khadam farmers felt that the upper
 
Khadam farmers were less active and enthusiastic about system main­
tenance and operation. They divided the committee into the upper and
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lower Khadam committees, but agreed to have one common chairman for 
both committees. 

The chairman, vice-.chaiman, secretary, treasurer, and membersof the committees are elected during the farmers' annual assembly. It
is usually a unanimous vote. Each command arec. (upper and lower)
elects 10 committee members (including officials) plus the chairman.

Thus, there are a total 
of 21 rninbers on the irrigation committee.
 

Whon asked why one man chairs both committees, the farmers

replied that the incumbent chaiman, 
 a Jaishi Brahmin (perhaps
offspring of a Brahmin 

an 
father who had married a Chhetri widow,) had

land in both the commands. In addition, since both commands have a
Chhetri majority, a Jaishi Brahmin may be culturally more acceptable 
to the Chhetris. 

The committees appointed the MUkhiJ.& 
(irrigation operator) and,

b2JL. The mi ldsJA used to receive Rs. 500 as salary, and the9Ag j~n received Rs. 400. 
A room was rented for office purposes for
Rs. 50/month, and the g was provided with two flashlights.

The committees used to spend Rs. 1,200 to Rs. 1,500 on administrative 
costs each month. 

These and other costs have discouraged the farmers. The lowerKhadam farmers have already abolished the nuitii post as they could 
not pay him. They have also reduced the salary of the Lb kJa r toRs. 250. 
 They have assigned many of the responsibilities of nMkhia to
the individual committee members representing the different parts ofthe command. Now, as water operator, a committee member has to 

form more supervisory and regulatory roles than in the past. 

per-

In
 

return, the farmers of his area 
plough his land free of cost.
 

Maintenance and operation costs at Kerabari 
are also nigh due
to the geography of the area. 
 The intakes for the two canals are at

the foothills, almost on the river bed, and the main canals pass

through unstable hillsides. 
Landslides and the uncontrolled river
always threaten the Kerabari irrigation system. So far, the farmers' 
organization has been able to harness the system. 
Last year, Rs.

54,000 was invested in maintenance for the lower subsystem. 
 Rs.

400/kj.gba was raised. Every year, about 150 farmers clean and repair
the system, They carry koalo. (hoes), and contribute their labor for
15 to 22 days, sometimes in double shifts (morning and afternoon). A
farming household must contribute 1 laborer for each 2 bJ.lgli owned.If someone does not contribute his labor share, he has to pay Rs. 8,

or Rs. 16 if the farmers were working on double shifts.
 

The committees have no written rules, but all 
decisions made
by the farmers' assembly aret written down. These decisions constitute
the water distribution and cost-sharing principles and procedures.
Water distribution is based on a U (list). The gparJ is 
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prepared by the committee and every owner's landholding size and name
 

are recorded in an order. Each farmer receives vater based on this
 

order. Once the No, I fanmer's land is irrigatedi the water goes to 
the No. 2 farmer. Water is rotated every 24 hours. Therefore, a 
farmer can expect to get water after 24 hoi'rs. Farmers are fined Rs. 
25 for canal breach aid water st ealing. For repeated crimes, Rs. 50 
is fined. Hcwevc,', fines are rare. 

The committees continuously need money to keep the system 
operationals so they borrow money from the village panchayat and repay 
it later. Thqy currently have no village panchayat debt. While 
village panchayat officials advisG the comittee, they cannot inter­
fere in committee works. 

The committee received Rs, 20sO00 when the government 
proclaimed 1974-75 as the Year of Agriculture in Nepal. This has been 
the extent of government support they have received. Last year, DIHM 
hired a consulting company to study Kerabari irrigation system. The 
farmers hope that DIHM will help then construct a 91-L= in-take and 
modernize their system. 

The committees have hired Informal tachn'cal consultants to 
rehabilitate the physical system, as well as to aid system operation 
and maintenance. Years agoo Magars frm the hill district of Bhojpur 
who ere very adept at canal construction and maintenance came to 
Krabari. They helped the farmers build the lower Khadam system and 
the farmers paid these t4agar craftsmen Rs. 13,000. The original 
leader of this Magar group is now dead, but his sons continue this 
work. Almost every year these Bhojpu' Magars will return to Kerabari 
and help the farmers with main canal r;:habilltation. 

The 	 farmers have themselves laid the spur on the river and 
have tried to stabilize the sliding hill. 
72,000 was collected on the basis of.b 
certain amount per b..t,mined). 

For this purpose, 
(each member 

Rs. 
paid a 

The frequent landslides adversely affect productivity and 
yields as farmers cannot perform their agricultural activities 
regularly. The committees have afforested the steep slopes above 
main canal and the uncontrolled river zones with small trees, but 
technically sufficient protection is still lacking. 

the 

D. 	 CHARACTERISTICS AND PERFORMANCE OF SYSTEM OPERATION, MAINTENANCE, 
AND WATER DELIVERY 

During late paddy, there is no shortage of water. All farmers
 
grow late paddy and receive water on demand. However, water shortages 
occur during early paddy season. Farmers are aware that there is
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insufficient water for all 
to grow early paddy. Those wishing to grow
early paddy notify their respective committees. Since few farmers
 
want to grmy early paddy, few 
 conflicts have developed. Apparently,
early paddy is restricted to farmers near the head. Most farmers
 
prefer to grow upland crops instead of early paddy. The water
requircments of winter upland crops do not appear to present a supply
problem since all farmers receive approximately four irrigations for 
wheat. 

An interesting aspect Kerabariof the system is that wheat

plantings are staggered: fields near -the head of the are
system
planted first. Thus water requirements are, in a sense, rotated down 
the irrigation system. 

Water in the lower main canal is divided into three branch
canals. 
The total water flow is distributed alternatively into these

three canals. Water is then rotated down the system with head farmers
taking water first. Farmers not receiving water on the first day,

have priority over head farmers the next day. 

Water distribution in the past was handled by a M biA and
 
chouiQ la , one Lb2&Ldn for each main 
 channel or intake structure.The muhk 
 kept records of who had received water and who was to
receive water next. The chowhida who diverted water into the farm
 
fields, were under the direction of the mukhia. 
 The min Al position
has been abolished. 

Water, appeared to be well distributed throughout the command area. Relatively few fallow fields were observed in February, andthose observed had access to water. Thus, the init'al alignment ofthe main and branch car.als appears to have been excellent. 

2. Hth±ngs 

A major problem that the Kerabari irrigation systen faces ismaintaining the intake structures and main canals which cross a 
precipitiois slope (45 to 50 degrees) before reaching the head fields.
The canals are constructed of easily eroded gravel. Thus, the slopes

are subject to fre.uent landslides. The upper canal is high on the
steep banks of the Khadam Khola and is particularly susceptible to
slope failure. The lower canal is more susceptible to landslides from 
above.
 

Maintenance costs to keep the two aremain canals operable
high and require much labor. Once the main canals reach the head
fields, they are relatively trouble-free. The canals are cleaned once a year just before early paddy. The joint committee mobil izes thelabor required for maintenance. 
One laborer is required for each two

bjgha owned. Those owning less than two b.Lgbas also contribute one
laborer. Labor is contributed (or an equivalent amount in rupees) 
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until the entire system is cleaned. Individual farmers are only 

responsible for their own farm channels. 

3 . f&Wfii= 

Some conflict apparently exists with the maintenance of the 
main canals. Since the upper canal has been more expensive to 
maintain, the farmers fed by the lower canal are disgruntled at shar­
ing the cost of repairs. The committee and the community appear to be 
working together to solve their Joint problems. The committee has 
requested that DIHM help them improve their intake canals to lessen 
their financial burden. 

Except .'or the financial burden of maintaining the main 
canals, there appears to be little conflict in the system. 

4. Water Ad _Uac-tliability,. E 

During late paddy there is a surplus of water. During winter 
and early paddy water is short and must be rotated in the irrigation 
system. However, water appears to be adequate for the cropping pat­
tern that has developed at Kerabari. That there is a cropping inten­
sity of 280 percent demonstrates that there is an adequate, reliable 
source of water throughout the year. All of the farmers interviewed 
considered the system to be equitable, and our observations tended to
 
confirm this. 

E. CHARACTERISTICS AND PERFORMANCE OF AGRICULTURAL SERVICES AND THE
 
FRODUCTION SYSTEM 

1. Agriult; 

The farmers of the command area, have embraced irrigated 
agriculture within a short time. The uncertainty of depending on the 
mercy of the rain god and poor monocrop yields are being replaced by 
irrigated, multiple crops and better cultivation practices, which are 
resulting in higher yields. Effective and efficient water management 
appear to profoundly influence winter crop culture. When the rapid 
appraisal team visited Kerabari in February, almost 80 percent of the 
land in Wards 1, 2 and 3 was covered with wheat. 

Many crops are groin In the command area. The most important 
are paddy, wheat, Jute, mustard, maize, lathyrus, lentil, and finger 
millet. Potatos, onions, and other vegetables are grown for household 
consumption. If marketing facilities were available, potato and onion 
could be very good cash crops since the yield is high due to the sandy 
loam soil. 

The following is the land pattern use as reported by the
 
former n from previous years' records.
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jcrop 

Paddy 


Wheat 


Jute 

Mustard 


Maize 


Small millet 

Lentil 


Lathyrus 


Other 


Area (ha) 

200
 

166
 

50 

50
 

66
 

36
 

16
 

16
 

10
 

Cultivation practices are clean and satisfactory. Draftanimals and human laborers prepare the land. The soil is well pul­verised for winter cultivation. Important crops are usually sown
behind the plough. Improved intercultural operations 
are being done.Almost all the crops during the visit appeared very satisfactory,
especially wheat. 

Farmers have adopted different cropping patterns in the area.
Little early paddy crop is grown. The following are the most impor­
tant cropping patterns adopted by the farmers:
 

Maize - paddy - wheat 

Paddy - wheat - linseed/mustard
 

Paddy - wheat - Jute
 

Paddy - wheat - finger millet
 

Paddy - wheat - lathyrus
 

Jute - wheat - lathyrus
 

Farmers contacted in Wards 1 and 2 revealed the maize-paddy­wheat pattern to be the most prevalent in the command area. 
 More than85 percent of the farmers grow three crops (invariably paddy and 
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wheat) and leave no land fallow. Cropping intensity is greater than
 
280 percent, except in certain years when water flow in the canal is
 
disrupted.
 

2. Production Inputs
 

Almost all the areas under wheat are growing improved
 
varieties. Farmers usually do not save their own seed, but obtain it 
at local cooperatives. The area under improved paddy (especially
 
Masuli) is currently 25 to 30 percent of the canmand. Farmers save
 
their own paddy seed. The other crops are mostly local varieties, 
except for Jute and some corn. Farmers often exchange seed with each
 
other.
 

Several irrigations are given to rice. Wheat usually receives
 
three to four irrigations, whereas maize, millet, mustard, lentil and
 
linseed usually receive one irrigation.
 

Farmers use manure and chemical fertilizers extensively. The
 
most popular fertilizers are urea and complex, although potash is also
 
used. Complex fertilizer is used as a basal dose. Urea is applied in
 
split doses as a top dressing. The average doses of fertilizer as
 
reported by 18 farmers contacted are as follow:
 

Crop Potash (kg/ha) Complex (ka/ha) Urea (kg/ha) Manure 

Paddy -- 60 30-60 adequate 

Wheat 20 150 60 --

Maize -- 60 30 adequate 

Mustard 20 90 45 --

Insecticides are used in paddy, maize, and Jute.
 

An agriculture extension substation is located in Khursani 
Bari, 11 km from the command area. One Junior technical assistant is 
stationed in Kerabari to serve the area. A special production program 
under the block approach organized in recent years operates in 
Kerabari. The block production program is intended to maximize 
production per unit of area by organizing farmers in order to hasten
 
input delivery. It is also intended to intensify agriculture 
activities using training, demonstrations and mlnikits. 
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Inputs and credit are available through local cooperatives
that appear to be functional. The agricultural research institutioti 
at Tarahara is within the reach of the Kerabari farmers. 

3. Yield5 

Sampled farmers of the command area appear to be satisfied
with the current yields. Considering that more than 90 percent of the
area grows three crops, the total yield and yield per unit of land per
crop are high compared to most other irrigation systems. The follow­ing are the yields of the different crops according to the farmers:
 

CrYield (mtha) 

Paddy 
 3.0-3.6 (in good conditions)
 
2.5-3.0 (normal) 

Wheat 
 2.4-3.0
 

Maize 
 1.75-2.0
 

Jute 
 7.0-8.0
 

Mustard 
 0.3-0.6
 

Lentil, linseed,
 
lathyrus 
 0.4-0.5
 

Potato 
 12.0-15.0
 

Most agricultural produce is sold in the local market to amiddleman. Marketing (including wheat) is not currently a problem
according to the farmers. 
However, farmers showed concern overlow and fluctuating price of wheat and Jute. 
the 

F. SYSTEM STRENGTHS AND WEAKNESSES
 

a) Kerabari possesses a strong, effective irrigation
committee, characterized by a great deal of farmer
 
pa rti ci pa ti on. 
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b) 	There appears to be good cooperation among the many ethnic
 

groups at Kerabari. Additionally, land seems to I rela­

tively equitably distributed, and there are no grtat
 
disparities in wealth. 

c) 	Farmers effectively use available water, particularly
 

during water scarcity, due to proper irrigation management
 
procedures.
 

d) 	The main canal is partially lined and has good banks. The
 

good condition of the main canal is at least partially due
 

to the committee hiring outside Magar "consultants" from
 
Bhojpur, who help with canal improvements every year.
 

e) 	The Kerabari command area has well-drained soils and is
 
perfectly suited for irrigated agriculture.
 

f) 	Kerabari has a very high cropping intensity and high total
 

agricultural yields. 

g) Because of the soils and irrigation in the area, farmers 
could grow an even wider range of crops than they already
 
do -- including potatoes and onions. 

2. 	 W 

a) 	The uncontrolled river that feeds the Kerabari irrigation
 
system carries large quantities of sediment during the
 
monsoon. Also during the monsoon, the river washes out
 

the head reach and intake of the main canal and creates
 

landslides across the main canal.
 

b) The river Is wide, about 500 m, making it difficult to
 
construct an intake structure or weir. 

c) 	Maintaining the irrigation system is costing more and more
 
each year. Farmers are getting frustrated at the seem­

ingly endless escalation of costs.
 

d) 	Farmers are beginning to depend on external assistance for
 

irrigation improvements, instead of relying on their own
 

resources.
 

3. 	Summary and Conclusion.
 

Wards 1, 2, and 3 of Kerabari Village Panchayat are irrigated 

a canal called Janasahayog Kulo which was constructed by the 

ners in 1977. The command area is about 200 ha. The water source 

this system is the Khadam Khola, which is perennial. This system 

s not have a permanent intake. Flood control and landslides in the 
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head reach of the main canal are major problems. The main canal is 
about 1.5 km long and seems to function quite well. 

A strong organization is evident in Kerabari irrigation 
system, The multi-ethnic farming canmunity has an equitable distribu­
tion of land and a cooperative feeling that has allowed the committees 
to function effectively. Farmers feel that their well-being depends 
on one anothcir's cooperation. So far, 'the system has been well main­
tained and operated despite high costs. This is because the farmers 
see the advantages of effective operation and maintenance, and also
 
because they have been able to partially sustain the high costs
 
through their organization. The farmers' organization is effective by
all standards in its use of a salary system, contracting consultants,
 
and renting an office. 

The irrigation and agriculture at Kerabari appear to be a good

example of what effective, indigenous Irrigation management can 
accomplish in Nepal. Agriculture as a whole looks extremely good.
Farmers have adopted, to a large degree, modern agricultural 
practices. Nowhere else did we sea a plannod, three-year rotation of 
crops, along with a mix of upland and paddy crops. The adoption of
 
upland crops into the cropping rotation has con'tributed significantly
 
to extending the command area and allowing equitable irrigation.
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5. BUDHABARE (BIRING KHOLA) IRRIGATION SYSTEM
 

A. INTRODUCT ION
 

Budhabare (Biring Khola) is a farmer-managed system. 
Budhabare systen irrigates Budhabare Village Panchayat of the Jhapa 
District in the 14'.chi Zone. Budhabare irrigation system is accessible 
by the Charali-ilam road about 8 kn north of Charali, which is about 6 
km east of Birtamod on the East-West highway (Figure 18). 

The command area lies at the foot of the hills. The general 
slope of the command area is about 5 percent towards the south. The 
main canal runs along the steep hills of the Chure Range before coming 
to the command area. 

Four parallel canals (Laxmi, Karki, Mool, and Subba) take 

water froi the same source: the Biring Khola. Farmers reported the 
total command area of the four canals as hundreds of hectares. 

The rapid appraisal team had the opportunity to examine the
 

upper canal in more detail than the other three canals. The upper
 

canal is named Laxmi Biring Pani. The command area of the upper canal
 

is bounded by the Dama drain on the east, Biring River on the west,
 

the Chure hills on the north and the lower canal on the south. The 

command area of t.his system seems to be about 125 ha of Wards 1, 3, 5 
and 6. 

The upper canal was constructed by the village panchayat in
 

1968. Speiial !ibor to excavate the canal was brought from Bhojpur.
 
The total cost of tho excavation was Rs. 16,000.
 

There are at least two unique features of the Budhabare
 
irrigation system. First, Budhabare Village Panchayat has been a
 
social laboratory for many government land reform and panchayat
 

development schemes. Second, the command areas of the four canals
 

often overlap which has resulted in some interesting organizational 
features, i.e., both panchayat officials and farmers are deeply
 

involved in operation and maintenance, and decision-making is very 
decentral ized. 
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Figure 18. Budhabare Irrigation System
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F. CHARACTERISTICS AND PERFORMANCE OF THE PHYSICAL SYSTEM 

1. Bt&.Q1_g" 

The irrigation source for the system is Biring Khola, which is
 

perennial. The river carries a high amount of sediment during flood.
 
The average width of the river is about 109 m, and the minimum dis­
charge does not seem t be less than 0.5 m /s. The maximum discharge 

may be more than 500 m / s. There are several intakes on this river on 

both banks. but no farmers reported a shortage of water. 

2. Canals and Structures
 

Even though the river is about 100 m wide, the intake of the
 
system is relatively easy to construct because the river flows
 
alongside the canal during low flow. There is a temporary diversion
 
across the river about 15 m long made of boulders and sand. Even
 
though maintenance of the intake has to be done quite often, there are 
few other problems at the intake. 

The upper canal of Budhabare system is about 1.5 km long with 
a capacity of about 500 1/s. Flooding is a problem in the head reach 
of tho upper canal. For about tha first 200 m, the canal runs along 
the rlver, almost next to the riverbank itself. This portion is 
always affected by flood. One flood control spur made of gabion and
 
one gabion retaining wall about 30 m long have been constructed with
 
the financial assistance of DIHM to protect the canal.
 

The head reach of the upper canal is in very poor condition.
 
It has a weak bank on the valley side that is about 50 m wide i,nd
 
about 30 cm deep. More than 25 percent of the irrigation water leaks
 
through this portion of the upper canal.
 

The hill above the upper canal is very hard soil, so there are
 
no landslides. In some places, farmers have tried to excavate into 
the hill to widen the canal, but could not do so without explosives.
 

There are two drainages across the main canal called Jhilke 
and Ch.Isapani. These drainages are seasonal. There are no structures 
in these drains. 

The upper canal runs from west to east, and there are four 
branch canals which run from north to south. Each branch canal is 
about 500 m long. 
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3. kiJs
 

Soils of the Budhabare irrigation system vary in texture from
loam to sand. The first layer of soil 
in the command area consists of
silty clay loam to sandy clay loam. 
 Soils in the eastern portion of
the command area tend to be extremely sandy with very high infiltra­tion rates and low waterholding capacities. 
 Soils of the western
portion tend to be finer textured with much slower infiltration rates
and higher waterholding capacities.
 

Because of the variation in soil texture, one would expect to
see similar variations in soil fertility, with the western soils being

much more fertile.
 

The average depth of the soil 
is about 20 to 30 cm. 
Below
this soil is gravel mixed with sand. 
 Small stones and gravels are
visible in the banks of paddy fields and also along the branch canals.
No well was found in the command area, 
but from local information the
ground watertable may be lower than 30 m. 

C. CHARACTERISTICS AND PERFORMANCE OF THE SOCIAL/INSTITUTIONAL SYSTEM
 

1. Social Structure
 

Two important historical features characterize Budhabare
Panchayat. First, Budhabare was settled in the early 1950s when
people began moving there from the eastern hills. In 1950, lawless­ness broke out between the Limbus and Brahmins in the hills of
Panchthar District, and many Brahmins left Panchthar to settle in the
Budhabare area of the Terai. 
 Thusr is
was more than just economic
opportunity which caused the Brahmins to move to Budhabare.
 

Second, Budhabare panchayat is considered a "model" in the
development literature of the panchayat system. 
 Budhabare has been
used as a social laboratory to experiment with various economic and
political schemes. In 1965, His Majesty's Government of Nepal 
used
Budhabare Panchayat to implement land reform, land taxes, and
panchayat development schemas. 
 Here the Panchayat Development and
Land Tax (PDLT), a substitute for maloot. (land revenue), was
introduced. 
 In addition, Budhabare's local 
panchayat leadership and
the functioning of the village panchayat were studied. 
Therefore,
Budhabare may not be typical of a number of other Teral 
panchayats.
Indeed, the panchayat has a well-kept ZT&a office building to conduct
its affairs. 
 Many in the rapid appraisal team had never seen such 
a
well-appointed panchayat office in Nepal.
 

There is fairly equitable land distribution in the command
area, perhaps due to the land reform schemes. The largest landholding
seems to be about 5 or 6 bighba (3.3 to 4.0 ha)., 
The average
landholding is about 1.5 .bijghas (1.0 ha), 
with some small farmers
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owning as little as I or 2 Idttba (0.03 to 0.06 ha) of land. There 
is, however, a very high rate of landlessness in some portions of the 

Farmers said that in some wards of the panchayat, halfcommand area. 

of t:.e people were landless. In other wards, landlessness was
 
estimated to be from 10 to 20 percent of the families.
 

The largest ethnic groups in the area ar3 Brahmins and 
Chettris. There are also significant numbers of Magars, Limbus, Rais, 
Newars, and Rajbangshls. It appears that a disproportionate number of 
Limbus and Rais are landless. Although a Brahmin has been the p 
panch for 24 years, a LimbuP a Dhakel, and two other Brahmins have 
also been p anah. Note that one former h 2Ansh was a 
Brahmin woman. All of the past prJad.dh lnci, have their photographs 
prominently displayed at the panchayat office. 

Much of the power in the area is held by the current pr-lian 
panrih, who has a swivel chair (a status symbol) in the panchayat 
office. The current bradhan j2An~ was always dutifully followed by a 
number of other farmers while he showed us the irrigation system. 
Most decision-making power, however, has been decentralized and has 
filtered down to lower levels in the irrigation system. 

2. Irrigation Organization
 

Budhabare is a relatively new irrigation system. Its con­
struction was started in 1968, and the system became fully operational 
in 1971. Each of the four canals serve commands that sometimes over­
lap near Budhabare Village Panchayat. 

Budhabare irrigation system was constructed with massive
 
people's participation. The fund came from the village panchayat's 
Panchayat Development and Land Tax (PDLT). The village panchayat 
could use 55 percent of the PDLT, with the remaining 45 percent going 
to the Central (35 percent) and District Panchayat (10 percent) 
treasuries. Budhabare farmers came to depend on money from the PDLT. 
The PDLT program has been suspended# however, and farmers no longer 
have such ready access to money for local development programs. 
Panchayat officials and farmers feel that without this mnoney, their 
development activities are severely restricted. 

The organizational structure of Budhabare irrigation system 
consists of different ward cunmittees. Each village panchayat has 
nine wards, and each ward has a 5-member committee. Each committee 
has a ward chairman. The p pancli is chairman of each of the 
four committees. Laxnii canal has one committee under a ward chairman. 
Karki and Mool canals have a Joint committee under one of two ward 
chairmen, and the two commands over'ap. Subba canal has one committee 
under a ward chairman. 
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It appears that the chairmanships of these committeesalmost exofficigQ. areBesides the chairman, who is a panchayat officialof the lowest unit of the panchayat, there are 11each committee. other members onThese members are usually unanimously elected duringthe annual meeting of the command area farmers. 

Each committee employs a d.and regulator. He is che water operatorHe conveys the committee's decisions to the farmersand brings to the committee the farmers? grievances. 
He is authorized
to rotate water on a weekly schedule. He evencan fix the tilie forgiving water when less water is available. 
He also determines the
nature of the soil 
in a particular command area and provides water
accordingly. In addition, the chowkidar is responsible for turningwater into the farmers' fields. The chowkidar getsfrom every .bigj 12 kg of paddyof land in his command as his salary. The committeesdo not usually like to deal with finances. Even those whocontribute labor do noton ft xed dates are not fined cash. Instead,absentee laborer has theto contribute "double labor" next time. 
Every year, the committees mobilize resources for operation
and maintenance of the system. 
 Annually, for Laxmi canal 
alone, Rs.
5,000 to 6,000 are invested. Finances are raised through bJbhaddi
(Rs. 50/blIabA). 
 Labor is mobilized continuous',, for three months.
Each household contributes almost 30 days of labor. (There are about150 households in the Lami canal command area.)
 

Budhabare has an organizational structure that is fairly
decentralized. Such an organizational mix of panchayat officials andwater users is unique. Perhaps, this is dueof Budhabare. to the "model" characterHowever, since the PDLT was suspended during the
referendum year of 1980, the panchayat officials are finding it
increasingly difficult to finance the system's operation and

maintenance. 

D. CHARACTERISTICS AND PERFORMANCE OF SYSTEM OPERATION, MAINTENANCE,
AND WATER DELIVERY 

1. WteAllocationandDstribnjjn 

The Budhabare system has four intake structures coming off the
Biring Khola. Water is abundant during late paddy season, with water,
shortages occuring during winter and early paddy seasons. 
 Titus, all
farmers within the irrigation system receive all needthe water theyduring late paddy season. 
 Each intake structure feeds its own command
area. However, all 
of the command areas are connected in that excess
water from the upper canals is distributed to the lower canals and
command areas.
 

There are few field channels, so water is often distributed
from field to field. The upper field is most likely to be over­
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that lover fields receive adequate moisture. All fieldsirrigated so 
are level basins, laid mostly on contours due to the slope of the 

An increase in farm channels would improve the efficiency of
land. 
the system considerablyr particularly during winter and late paddy
 

season when water must be rotated down the system to each field inlet.
 

The committeo decides how much water should be distributed to 

the different areas within the command. Differing soil types mean 

that water requirements vary widely. Thus, farmers must request water 
from the committee before planting in winter or early paddy season. 

The committee decides whether or not enough water is available to 

honor the farer's request, giving consideration to the soil type. 

Allocations are supposed to be done equitably. 

One of the major problems of the system is severe silting at 
the tail of the system. Floods have deposited sand and silt on these 
lands, damaging the crops. Severe silting seems to occur only during 
the monsoon season.
 

2. aneac 

Prior to early paddy season the committees organize the labor
 

required to clean the canals. Labor requirements are one laborer per
 

Ji.gh (0.66 ha) owned. Farmers are also required to contribute a 
certain amount of money per bigha owned.
 

3. Conflict Management
 

There appear to be relatively few conflicts. However, there
 

may be considerable frustration on the part of farmers at the tail of 

the system, who have seen their land virtually destroyed. Maintenance 
conflicts are few, largely because local revenues from the panchayat 
are partly used for maintenance. 

4. Water-Aaguacy, Reliability and Equity
 

The system supplies an adequate amount of water during late
 

paddy season, but supplies are inadequate to irrigate the entire 
command area during winter and early paddy season. However, irriga­
tion supplies appear to be adequate for the cropping rotations 
developed there. All farmers interviewed considered the system to be 
reliable and equitable. 
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E. CHARACTERISTICS AND PERFORMANCE OF AGRICULTURAL SERVICES AND THE 

FRODUCTION SYSTEM 

1. ltI~iure 

The agricultural system of the command area and productionpatterns are similar to those reported for Kerabari faner-managedirrigation system, with slight differences in land use, cropping
intensity, and additional income through cash crops and animal
husbandry. Because of the farmers' better management* improvednologies have tech­been adopted for the major cereals and crop culture hasintensified. Farmers 
more 

have changed from monocropping to growing two orcrops and have adopted definito cropping patterns for differentportions of the command aroa. 
 Farmers are also applying fertilizers
and manure, which has resulted in higher yield per unit of land and
higher total yields annually.
 

A wide range of crops are grown in the area. These are paddy,
wheat, maize, finger millet, buckwheat, mustard, lentil, linseeds,
potato, onion, and different kinds of vegetables. However, the most
important ones are paddy, wheat, and maize. 
The other crops are
usually grown for home consumption, although a small amount is sold atmarket. There are four important cash-earning crops that appear to bepopular in the command area: 
 bamboo, beetlenut, coconut and la~aaxm
(medicinal tree). 
 The high cash value and ready market of these crops
have improved many farmers t economic well-being. 
The land use pattern
under different crops, as reported by the farmers are as follows:
 

Total 
 Area Under Different Crops (ha)Irrigated 
 Early
Canal LateArea (h Paddy Paddy Wheat Maize Jute Other
 
Laxni 
 100 
 40 100 50 40 25 10
 
Karki 
 120 80 ].20 70 50 20 5
 
Subba 
 800* 
 - 800 200 500 200 15
 
Mool 40 100 40 45 15 10
 

100 


Though farmers reported that the total irrigated area of Subba canal was800 ha, the rapid appraisal team doubts that the command area is that
large.
 

The general appearance of wheat, potato, buckwheatvegetables during the visit were satisfactory. 
and 

Seedlings were raised
in pulversized seedbeds for early paddy. 
 Land was thoroughly prepared
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for maize. Animals as well as manual laborers are used for 
cultivationv sowing and land preparation. 

Two definite cropping patterns have been adopted by the 
farmers depending on the availability of irrigation water and the 
topography of the land. These are: 

Early paddy - late paddy - wheat 

Maize/jute- late paddy
 

The first cropping pattern has been adopted by the farmers in 
areas where irrigation facilities are available throughout the season 
-- usually at the head of the Laxmi canal and the western part of the 
Karki canal command area. Cropping intensity not only varies from
 
place to place, but also among the different canal command areas. In
 
Laxmi command areav cropping intensity ranges from 230 to 260 percent, 
and in Karki command area from about 250 to 260 percent. Cropping
 
intensity in Subba command area is only about 160 to 190 percent.
 

2, Production Inputs
 

More than 95 percent of the area under paddy, wheat and maize
 
is covered with improved varieties of seeds. Early paddy is still a
 
local variety. Recently improved varieties like C145 are being
 
introduced. Improved varieties of paddy (Masuli), wheat (RR21, UP261)
 
and corn (Rampur yellow) are very popular. Farmers use high seed
 
rates for wheat and maize. Sowing Is done behind the plough.
 
Intercultural operations are followed strictly using local tools.
 
Farmers purchase some wheat and maize seeds from the local
 
cooperative. Usually they maintain their own seeds and exchange them
 
with one another.
 

Throe irrigations are provided to wheat. No irrigation is
 
given to maize, jute or other crops, including potatoes. Paddy

receives several irrigations. 

Farmers use manure In almost all the crops. Fertilizer use is 
limited to wheat and jute. The usual dose of fertilizer for wheat is 
150 to 160 kg/ha of complex and 90 kg/ha of urea, whereas 100 to 120 
kg/ha of complex and 60 kg/ha of urea are provided to jute. Complex 
is applied as a basal dose, and urea is used as a :p dressing in two 
doses. Insecticides are used by the farmers. 

Most of the farmers reported good service from the agricul­
tural extension agent stationed in the area. Recently, an agricul­
tural production officer was deputed. Training has been provided to 
some of the farmers. Few farmers have been given the opportunity to 
visit the Agriculture Station at Tarahara. The local extension unit 
is under the command of the agriculture center stationed near Charali. 
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The Agricultural Stations at Tarahara and the Kankal 
agricul­

tural farm are the nearest resear-ch stations to the cmmand area.
 

3. 	Yi
 

The 	following yield ranges were reported by the farmers.
 

Crop. Yield (mt/ha) 

Early paddy 
 3.0 	- 3.6
 

Late paddy 
 2.8 	- 3.6 

Wheat 
 1.8 	- 2.0 

Corn 
 1.5 	- 1.8 

Jute 
 7.0 	- 9.0 

Paddy yield appeared to be high when Judged according to the
fertilizer applied. 
It was said that floodwater usually brings fer­tile soil with it, and, also, that the use of adequate compost manuremakes it unnecessary to apply chemical fertilizers. Most of thefarmers interviewed confirmed the above yield. 

Marketing cereals was reported to be a problem as the producehas to be taken to nearby markets. No middleman comes to the commandarea to purchase produc., as is common in other places. Marketing of
bamboo, beetlenut and W9 DM is done on the spot of the produce, so
marketing is not problem.a Most of the farmers were vocal about thelow 	 price of wheat and Jute. They also complained that low priceshamper their cultivation in the command area. 

F. 	 SYSTEM STRENG1}HS AND WEAKNESSES 

a) 	 The Budhabare farmer irrigation system functions well.
Their water distribution is usually effective, par­
ticularly in the winter. 

b) Their water source is reliable and enough water is avail­
able to irrigate three crops in 
a year.
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c) 	 Except for the head reach, the main canal is in good 
shape, is properly sized, and has good banks. The hill 
above the main canal is stable, so landslides are not 
common. 

d) 	 Some of the soils in the command area are very fertile. 

e) 	 Thre Is high crop intensification and diversification at 
Budhbare. Farmers are growing many cash crops. 

f) 	 The organizational structure at Budhabare is a unique mix 
of the panchayat and water users. The farmers appear to 
be well-organized, cooperative, and willing to help each 
other. 

g) 	 The organization is fairly decentralized, with farmers and 
low-level officials making many of the decisions. The 
.hbwidar for instance, possesses wide decision-making 
powers and has a strong position. 

2. 	 Wanse 

a) 	 There are always problems controlling floods in the 
rivers. These floods always damage the head reach of the 
main canal. 

b) 	 There is excessive silting in the main canal. 
Additionally, much of the system (particularly at the 
tail) has poor drainage, which results In severe silting 
at the tall after floods. 

c) 	 Budhabare Panchayat was a model village panchayat in Nepal 
for many years. The people, therefore, have become accus­
tomed to having large financial resources at their 
disposal. The model village panchayat program has been 
suspended, but the people still depend on large amounts of 
village panchayat funding. 

d) Water could be used more efficiently at Budhabare if 
farmers rotated from tail-to-head instead of from head-to­
tail. The field-to-field irrigation contributes to inef­
ficient irrigation. 

3. 	Summary and Conclusions
 

The 	upper canal of the Budhapare system was constructed by
 
Budhapare Village Panchayat in 1968 to irrigate about 125 ha of land 
inWards 1,3, 5 and 6. The upper canal is about 1.5 km long and gets 
water from the Biring River, which is perennial. The system seems to 
function well. There is, however, a flood problem in the head reach 
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of the upper canal. Some work has already been done with the finan­
cial assistance of DIHM to protect the canal from flood. 

Water distribution and allocation appear to be handled equi­
tably in that all farmers seem to have a voice in system operation.
Many of the soils are poor, and many agricultural practices could be 
improved. However, an overiding factor that should be noted about 
this system is that a complex organization has formed to deal with the 
water acquisition and distribution problems faced by the Budhabare 
farmers. 
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V. GLOSSARY OF ACRONYMS AND TERMS
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V. GLOSSARY OF ACRONYMS AND TERMS 

A. ACRONYMS 

DOA Department of Agriculture 

DIHM Department of Irrigation, Hydrology and Meteorology 

B. TERMS 

amin DIHM official who collects water cess and keeps 

Ilandholding records. 

bahidar Clerk 

bigha 1 k131a = 0.66 hectare 

bighahaddi Fixed number of laborers or rupees contributed per kIgh 
owned 

chitaidar Irrigation official appointed by District Land Revenue 
Office to look after an irrigation system 

chowkidar Water operator and regulator 

dhalpa Gatekeeper 

dhungro Round, wooden pipe 

ditha Irrigation official appointed by District Land Revenue 
Office to look after an irrigation system. (Same as 

guthi land Trust land 

hall Landless agricultural laborer 

haruwa Lifetime servant to larger landowners; fieldworker 

Jamindar Chieftain; large landlord 
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jimawal Farmer assigned to manage an irrigation system; 
sometimes is a hereditary position or can be a 
government agent who collects land revenue. 

kattha 20 R~t±13a- 1-.bIgba 

katwal Assists cib or LLtMi.; receives renumeration in 
kind from landholders after paddy harvest 

khola River 

kodalo Hoe or long spade; labor contribution 

kodo Finger millet 

kulo Canal or stream 

lakh 1 Ah = 1OOO000 

mal pot Land revenue 

mato muri Old unit of land measure; I ha = 78.6 ma±o muri 

maund Forty kilograms 

minikit Small package oc improved seed, fertilizer, and 
pestici des 

mukhta Clerk; irrigation operator 

panchayat Local administrative and political unit 

pathi 1 WU = 4.5 liters 

poorji A list of farmers to receive water 

pradhan panch Elected leader of anlJjanya 

pucca Improved 

rabi Dryp winter season 

ropani 1 hectare = 20 

rupees (Rs.) $1.00 = Rs. 21.00 (1985/86) 

sadaysa Elected leader of ward (9 wards in a V ]nQbhyi) 

sajeewan A medicinal tree 
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sajha Cooperative 

tar Small plateau 

theka Cash contribution for maintenance instead of labor 

upa-pradhan panch Elected leader of .panchaya directly under pradhan 
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