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FOREWORD
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made possible by substantial financial support from the U.S. “Agency for
International Development (USAID), the German Agency for Technical
Cooperation (GTZ), the Canadian International Development Research
Centre (IDRC), and the Ford Foundation.
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problem-oriented research by young professional staff of agricultural
agencies of the MOA and related institutions, as well as by concerned
individials 1in tle private sector. This research is carried out with
the active professional assistance of the Winrock staff.

The purpose of this Natural Resource Management Paper Series is to
make the results of the research activities related to natural resources
available to a larger audience, and to acquaint younger staff and
students with advanced methods of research and statistical analysis. It
is also hoped that publication of the Series will stimulate discussion
among policymakers and thereby acsis: in the formulation of policies.
which are suitable to the development of Nepal's agriculture.

The views expressed in this Research- Report Series are those of the
authors, and do not necessarily reflect the views of their respective
pdrent institutions. ’
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PARTICIPATORY 1RRIGATION MANAGEMENT:
Case Study of Bhadrutar and Hakuwa Canale

Murari M. Aryal*

INTRODUCT1ON

Even small irrigation schemes in the hills of Nepal have the poten-
tial to increase food production dramatically. Development programs have
referred to traditional irrigation systems with respect.

The construction, operation and maintenance of a traditional schemc
are cooperative tasks., Sometimes management is organized as a joint
stock company in which farmers own shares. There ic often one person
with leadership qualities who takes the initiative in organizing local
people. The organizers are responsible for raising the necessary capi-
tal. Although organization varies from place to place, it often is an
informal committee consisting of representatives of the beneficiaries.

The representative committee manages the project. General meetings
are held to deal with major project issues. Although it varies, these
meetings are ugually held annually, a fortnight before the main crop
plantation. Where necessary, emergency meetings will be called.

Some traditional irrigation projects also appoint administrative
and operaticnal officials. However, since the advent of the panchayat
system, the administration of such projects has merged with the lccal
political leadership. The old role of part-time administrative personnel
has effectively been taken over by the village pradhan pancha or ward
chairman, regardless of whether they own land in the command area. Oper-
ational personnel such as dhalpas (canal managers) and chowvkidars
(watchmen) are stil) empleyed full-time and they are usuvally paid in
kind by the beneficiaries.

A study of two canals in the Nuwakot district revealed that they
ave dynamic. The local people were continuously trying to increasc their
capacity or improve and extend them. As far as thev can, the farmers
have develcped their systems.

Roth systems studied were based on river water diversion. The water
is diverted using locally gvailable materials such as stones and foli-
age. Hollow logs are used for cross drainage. Stone structures arc built
at the intake and as retaining walls as necessary. No complicated rock
cutting or intricate tvmnnelling requiring special skills are invoelved.

Water is distributed cn the basis of landnolding. Farmers with land
in the head have the right to use water first but may not use it again
until evervone in the system has had a turn during that crop cycle.
Unfortunately, fair distribution of water is often not straightforward.
Farmers at the head generally take as much as they want at ihe expense
of tailenders, and influentizl farmers take advantage of their position
to use the facilities even when their land is not in the command area.

* Murari M. Aryal was a Social Scientist working with the USAID Resource
Conservation and Utilization Project when this research was carried out.
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The irrigatlon systems under study include dhalpas to do regular
maintenance work aleng  the canals and chowkidars to  supervise water
rotation. Whenever a breach or damape is discovered it is the dhalpas'
responsibility to repair it. If the damage is bevond the capability of
the dhalpa, the heneficiary farmers are called upon to help. The canal
committee helps the dhalpus to mobilize them. Fnmergency repair work,
particulari» during the monsoon rice plantation season, must Lo done
continucusly, 24 honre a day, until it is completed,

As we'!loas contributiog labor the farmers have to contribute grain
to  pay for the dhalpas and the chowkidars. Water charges are linked to
productivity. TIn both systems under study, the dhalpas and chowkidars
collected the grein themselves at the time of Lo major crop harvest.

METHODOLCGY
Bhadrutar and Hakuwa irrigation systems were chosen because:

= both were noted for their comparative effectiveness; they offered
contrast in terms  of the size of their command arca and their 1ife
span~--one had been there many years and the other is new;

- there  is a wide scciceconomic range within the two command areas
that makes them representative of the region;

- Bhadrutar ix on drv flat bench land with high potential but
without irrigation there is little prospect of intensifying agriculture.
Hakuwa is on low land where, without irrigation, they can rely on the
onsoon; and

- both areas are easily accessible; Belkot is 45 minutes walk and
Bhadrutar is 90 winutes walk from the nearest road head.

Tne  study was conducted in the winter of 1984,/85, when the winter
wheat crop was planted. Otherwise a slow geason, it was a good time for
interviewiny the farmers and observing water management practices for
the vinter crop.

There are about 200 farm households living on 150 ha of irrigated
farm land in Bhadrutar. Hakuwa canal in Belkot irrigates about 12 ha of
lTand belonging o 40 families.

Fortv-tive farmers in Bhadrutar and 30 in Belkot were interviewed
te establish a profile of community management in the respective areas.
They were sclected at randow and informal interviews were conducted at
tea houses, working in the fields, along the canals while supervisiny
the water {!'ow, resting and during house visits. No formal question-
naires werw used and tield reports were completed while resting during
the everizg., Informal interviews were also conducted with people at the

village and district levels outside the command area group.
The Sites
Bhadrutar js Jccated on the north bank of the Likhu river in Nuwa-

kot district in Bagmati zone. The nearest road head is at Chhahare. A
new link rcad between Kathmandu and Trisuli is being built which will



eventually connect Gurje Bhanjayang with Chhahare. The irrigated fields
are in three separate tars, the Sera Phant, the Pachase Phant, and the
Bismane .’hant, all between 80 and 100 meters above the river.

Belkot ig west of the Kathmandu-Trisuli road. Hakuwa canal feeds
water from llakuwa River to flat upland ahout 40 meters above the river.

Ethnic Groups

About 50 percent of the people of Bhadrutar are Brahmins, 40 per-
cent Chhetris and a few Tamangs and untouchables. Rais account for five-
seven percent and are the oldest inhabitants in the canal area. Several
penerations ago the Rais were a fishing people. Now they have moved up
out of the wmain river vallevs and have hecome farmers altnough the
cormand area is not strictly a settlement area. The Brahmins, Chhetris,
Rais and Tamangs live on the ridge to the north and west (in Bhadrutar
Panchavat) or to the south across the river Likhu (in Khole Gaon Pancha-
vat). The settlements are an hour's walk away and the farmers "commrute"
to their tields in the tars. The hilis to the north are girded bv a belt
of trees half way up, covering about a quarter of the hill areca. The
forest has been carved away both above and below for fuel and for
fodder. The command area of the canal is at the base of this hill.

The Belkot people who live in the command area of Hakuwa canal are
all Brahmins or Jaisis except two Kumal households. To the west of the
command area is a hill still covered by dense forest.

The Jaisis are the oldest inhabitants of the village. They consti-
tute more than 75 percent of the panchayat population. Before Nepal was
unified, Belkot was an armv garrison post of strategic importance that
belonged to the principality of Kathmandu. It is surprising to find only
a few Chhetris or other warrier castes here and none of them own land in
the canal command. The two Kumal househoias were brought from neigh-
boring Gorkxha district to help with canal construction.

Farming Practices

Most farmers plant only a monsoon crop of flooded rice in their
khet (irrigated lowland) fields mainly because of the uncertain water
supply in the winter and widespread and loousely supervised grazing.

The most common variety of irrigated paddy is Monsuli. The seed-
lings are transplanted in July and harvested in November/December.
Monsuli is a recently introduced variety. Earlier, the farmers cuiti-
vated the Sali variety of flooded paddy but yield was not satisfactory.
Monsuli produces less straw for weaving and as fodder but the harvest is
more than enough to make up for this.

Those who are fortunate enough to live near their fields have the
option of cco.tivating winter wheat and/or a spring crop of irrigated
rice. About 40 percent is winter wheat. Water requirements for wheat are
minimal; it needs to be watered about four times during its growth.
Seasonal liecavy dew gives it additional moisture,

Bari (dry upland) depends on rain as its source of water. Bari is
rarely planted with only one crop; it is divided throughout the vyear




between miize, millet, sovabeans, sesame, blackgram, mustard and pota-
toes, or elee it lies fallow.

One  recent development in the study area is the introduction of a
fast growing maize veriety from Arun. 1t is high vielding and needs
Iittle water. It has caused a small green revolution in Bhadrutar.

Cultural  perceptions and practical limitations affect a farmer's
choice of crop. Rice translates directly into "wealth" and is ecasv (o
market. Buvers come to the village to purchase it and it is easy Lo
store becaus of its hard husk and because it is usually stored over the
dry secason. Rice is the preferred food as well as the preferred crop.

Wheat  is not so desirable. Tt grows hetter with chemical fertili-
zers, which is un additional cost to the farmer. Most of the farmers in
the study vea have had limited expericnce of cooking and eating  wheat
S0 thuy prepare it in only a few ways. Many said they did not feel  as
well eatin wheat s rice. The grain is also more difficult to store
because the onsk i softer and therefore mere susceptible to mildew. It
is more difficulc to market. For this combination of cultural and prac-
tical reasons. accoptance of wheat has been slow in the study arca.

Land prices have fluctuated in the past but because there have been
few land transactions in the study area none of the farmers intervicwed
were sure vhat were the current prices. One recent sale of khet land in
February 1985 fetched about NRs. 3000 per ropani. 1t was not possible to
get an accurate cstimate for bari land.

Bhadruter  and  Belkot bave similar Hvestock  ownership  patterns.
Goats are the nost lmportant market aninals. There were stightly  more
buffaloes per houschold in Belkot primerily due to the higher avaiiabile
ity of fodder. The huffaloes are generally stall ted and other onimals,
except huils during work Sedasons, are grazed.

Labor is hired or exchanged.  The dafly wage ic one peathi  fabout
five kg) of rice or wheat but iabor is usually exchanged reciprocally
without wage, in which case "the empleyer” provides a midday meal.

IRRIGATION
The Canals

Bhadrutar canal is about six km lomg. Tt is a gravity system  in
which water is diverted from the Likhu river upstream at Sera Muhan. The
main canal channels the water up to the trail to Talakhn and then
meanders alcng the foot of the hills, but above the tars, crossing &
major landslide area. The landslide area prevents water from reaching
the command area after the annual heavy rainfall and the resulting
landslides. Farmers must rebuild the canal over the affected area for
winter irrigation.

The svstem consists of the main canal with three branch cutlets to
secondary canals, one to each phant, two wooden culverts and other
structures to protect the canal at stream and rivulet crossings and from
unmanageahle landslides.



Hakuwa canal is also a gravity system in which water is diverted
from the small Hakuwa River at Pani Muban and channellad aiong earthen-
lined canals, occasionally supported by stones, for about 1.5 km. The
main canal runs for less than 200 meters along the river and then
meanders along the hill base. There are no outlets to secondarv canals.

Two experienced Kumals from neiphboring Gorkha district were con-
tracted by the people of Belkot to construct the canal. It was done by
sightings only, without instruments, but thev were remarkably accurate.
They established the best location for the intzke and placed stakes to
mark the alignment of the canol. This was done starting at the proposed
intake and sighting through the trees and along steep cliffs, marking
each sighting with a stake until they arrived at the command area.

The two Kumals were paid NRs.500 and given two matomuris (one ha =
78.6 matonuris) of poteqtia] khet lana each within the command area. One
of them later sold the land, but the other hought additional land from

the inhabitants and also from his comrade and permanently settled there.

Construction work began on the auspi~ious day of Bhai Tika fa day
on which brothers are honored) during Tihar 1960, and water reached the
command area in time for the monsoon paddy crep. 1961 was a dry yea. in
the area and the water, although marginal, from the canal was more
precious than had beewn anticipated. That same year the wain financial

contributor received hack much of his expenditure on the caral.

The HKumals were assisted by local people who provided voluntary
labor as well as the land for the canal. Once started, the work was not
stopped or iaterrupted. As it progressed, even thoss who had initial
doubts contributed their labor for the success of the canal.

The initial cut of the canal was small and irrigated less than five
ha. However, the successful flow of water proved to all the skeptics
that such & scheme was possible despite steep cliffs, rugged forest, and
tunnels and channels cut into vertical cliffs. Work to enlarge the canal
continued almost immediately dand the Kumals were retained for another
five months for another NRs.500 plus food for the days they worked.
Water was released to all in the command area for the next winter crop.

The availability of water introduced the concept of growing winter

crops In  the commard area. Farlier it had been a single Crop ared.
However, in 1961 two crops were grown and the additional income genera-
ted from the second, high value crop helped the farmers to repay the
principal financer of the irrigation project.
As 2 result if the canal, the "zreen revolution" matured into a
three crop cvele, idntroduced by some of the more progressive farmers in
the command area. This practice was taken up by all the farmers and
sirce 1970 the command area as a whole preduces three crops a vear.

When water arrived in the command area, the main financer acted as
the final arbitrator and distributed water to ten households who signed
legal bonds to pay him NRs.75 each at 20 percent interest per annum. He
retained hi- right to irrigate his fields for (he risk he had taken to
finance the construction of the canal and the dearth of rain compelled
his neighbors to accept his terms.



When the irrigation svstem was expanded by enlarging the initial
cut of the canal the probable beneficiaries, in addition to providing
labor and paying NRs.500 plus food to the Kumal contractors, agreed to
pay the wmain financer another NRs.300. Thus, he made a profit on his
investment through the sale of water to his fellow farmers but none of
his neighbers complained

The Tiatest expansion of the Bhadrutar canal was in 1956. Farmers
cultivating tand just below Bismane Phant approached the canal conmittee
and proposed an extension of the canal up to their land. The proposal
was accepted on condition that they build the extension network them-
selves and that no wotor would be available to them until and unless the
three tars had sufficient water. These conditions were accepted and the
extension built. As the Bhalvutar canal is drawn out of the perennial
and rich water source of the Likhu river, 1t has sufficient water for
the command area and no conflict over water has ever arisen there,

Water Ounership

Irrigation  svstens throughout Nuwakeot district distribute water
rights according to land ownership.  Water shares are not bought or sold
like land although the price of land is influenced by the availability
of irrigation water.

Although few land transactions were reported in the study area, the
price of a4 ropani (0.05 ha) of irrigated khet land was more than double
than the expected price for a ropani of bari land. In Hakuwa a ropani of
well-irrigated khet land fetched NRs.3000 while the average price quoted
for a ropani of bari land was MRs.1200~1400. In Bhadrutar khet was
priced at NRs.3200 per ropani while bari land sold for NRs.1300.

The tradition of water ownership was manifest in the acceptance of
the practice of watcy being made available first to the farmers who own
land near the canal gource, both in Bhadrutar and Belkot. After those
farmers their immediate neighbors take water and so on until all (he
land in the command area has been irrigated once. The term water ownher-
ship 1is valid ir terms of the farmer who does not want to irrigate his
land one vear but has the right to allow anyone in the command arca to
use his share of water irrespective of whether the borrower has already
used his share, However, this situwation seldom occurs but when it does,
it cveates problems since many farmers must compete for water.

The water quantity that is diverted from the main canal into the
side or distvibution canal is determined by the width of flow through a
horizontal weir rather than by the volume which would require measure-
ment of the depth of flow as well. When additional land is brought under
cultivation ir the command area around any distribution or branch canal,
the width orf flow through the horizontal weir is proportionately 1in-
creased. Howcver, this is not frequent since very little additional land
has been brovght under irrigation in the recent past.

The share of water for each dictribution canal ecreated no problems
in Bhidruter since water is plentiful there. However, in Hakuwa, farmers
who owned land et the tail of the canal comp lained, until recently,
about the lack of water to their fieids snd the micuse and  overuse of
water by farmers on upper terraces.
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The problem of unequal distribution of water among beneficiaries
was worse during the winter. This is expected since the canal carries
less water then and the practice of cultivating winter wheat, which
requires more water, has become popular.

Although no accurate estimates could be made of the influence of
irrigation on land prices in Bhadrutar, Table | shows the land price
changes since 1956. Although attempts were made, 1t was difficult to
verify these figures, which were provided by the villagers, w’th the
official records available at the Land Reform Office and Land Revenue
Collection Office at Bidur, the district headquarters. The official
records are often either underreported to incur less tax or overesti=-
mated to ensure that a seller does not change his mind later.

Year Price/Ropani Year Price/Ropani
1956 100 1978 2200
1957 100 1979 2200
1958 110 **

1959 115 1981 2300
1960 125 k%

1961 135 1984 3000
1962 500

1963 750

Source: Field Survey

Since water share transactions are not possible between individuals
and since, particularly in Bhadrutar, water is constantly in demand from
neighboring fields, the canal committee has decided to ask for contribu-
tions from potential beneficiaries to extend the canal structure, parti-
cularly at the severely eroded landslide-prone area. This will ensure a
smoother water flow enabling the system to meet the increased demand and
also to regularize the existing supply. In the Hakuwa command there is
no such possibility as all utilizable land is covered by the canal.

Water Delivery

Water 1s physically distributed among beneficiaries for rice culti-
vation initially through a device similar to the saacho (key) system in
Chherlung (see Martin and Yoder, 1982). The saacho used at Bhadrutar is
a horizonti:l weir made from a log with two or more weir openings. The
sides of the openings are cut vertically and the depth of all openings
is equal. The concerned farmers check occasionally to see whether the
depth has decreased as a result of salt collection.

The openings of the saacho are spaced far enough apart that the
discharge through each of them can be diverted into separate field
channels and also into the three branch canals. The ratio of the weir
ocpenings to the field canals is equal to the ratio of the land commanded
by the field canal to the total land commanded by the branch canal.



The distribution of water along these lines has resulted in more
water being available to land in the Bismane Phant than in Pachase and
Sera Phant areas as the openings to the three branch canals are equal
while Bismane Phant has less land than the other two.

There is no device similar to a saacho in Hakuwa canal. The main
canal erters the field and irrigates the land throngh the terraces. The
common practice is for the farmer at the head to use as wuch water as he
needs and then turn the canal water off Lis land to his neighbor and so
on. No farmer has access to water a second time until all the farmers
served by the system have used the water at least once.

Nepalese farmers prefer water to be supplied as a continuous flow
through all their fields all the time for their rice crop. As the supply
during peak demand times is much less than what i, needed for continuous
flow, a rotation procedure is adopted. Water is allocated by the saacho
to a branch canal which provides water to the field canals. When waier
is scarce, saachos are used to allocate water to field canals from the
branch canals and when water is plentiful every farmer directs as much
water as he wants to his field.

In  the dry season, when water is limited, rotation js eifective,
One rotation unit is formed by the beneficiaries who own land in the
command arca around a particular field canal or whe receive water from
the same opening in a saacho. The time period over which each farmer
receives water is proportional to the percentage of land he owns in the
field canal area. Frequently, a farmer is a member of more than one
rotational unit because his land is commanded by more than one field
canal. There are occasionally farmers' groups within a rotation unit and
water 1is rotated within the unit from one group of farmers to another.
Rotation time periods vary.

While water is scarce, a farmer will attend his field day and night
to ensure that no one is stealing water from is his share. This is
assuning that hie receives his share promptly when it is his turn. One
member of cach rotation unit is assigned to lcok after the entire branch
canal (o ensure that no one belonging to another rotation unit tampers
with the system thus depriving the unit of its share.

When irrigating monsoon rice, a frequent preblem is the collapse of
a canal due te flncds or landslides. Repair work often takes several
nours and by the time it is completed many farmers turns may have beep
skipped. This iz resolved bv shortenivy the length of each subsequent
turn to  allow hiose who missed to receive water.

The cropping pattern on khet land in lakuwa and Bhadrutar areas is
rice in the monsoon followed by wheat then maize and carly rice in the
winter. Although there is enough water during the pre-monsoon seacon to
grow rice, farmers in Bhadrutar prefer to plant maize on a 50:50 basis
with early paddy.

All  the dirrigated land in both study arcas has been converted into
khet and unirrigated bari land is used to grow wheat and maize.

To growv a rice-vheat-maize (early paddy) crop rotation each vyear,
and preparation time between crops must be minimized. At this stage of



the cropping cycle a punctual supply of water is essential. If this
fails, one crop must be dropped from the annual rotation. Water control
and reliability is ocnsured by carefully monitoring the water level in
the canal and responding to the decrease in the supply of water immedi-
ately, night or day, with emergency rotational maintenance.

Responsibility

Allocation of water for land preparation is supervised by the
dhalpas and chcwkidars. Although they are not irrigation ovganization
leaders but paid employvees, they do have organizational responsibili-
ties. All requests for water mus. be made ‘o them, and as far as possi-
ble they deliver water in the order the specific requests are recelved.

This system of making someone responsible for water allocation is
used only in Bhadrutar; there 1s no similar system for Hakuwa. Fach
Hakuwa farmer is personally responsible for water allocation in a ter-
race irrigation system in which water flows from the top terrace down.

In Bhadrvtar, when the overall water supply is low, the dhalpas and
chowkidars allow the total flow in the canal to flood one field at a
time. To =allow equity in timely planting of every farmer's land they
decide, on the basis of daily requests for water, what portion of each
Farmer's land will be irrigated when his turn comes. As not all the
land can be efficiently irrigated by flooding, the portion to be irri-
gated 1s frequently determined by the total land area cwned. Water is
allocated by turn onto a poriion of a farmer's land, depending on the
size of the field. The farmer must then wait for another one or more
turns to complete his winter planting.

In Hakuwa, the farmers decide what portion of a particular farmer's
land is to be irrigated for pre-monsoon paddy and how much land is to be
left for winter maize crop. The maize crop generally gets lictle water
as most of it is diverted to wet fields for early paddy cultivation;
only a small quantity, if any, 1is used to irrigate maize. The usual
process for drrigating maize is tou allow water to run over the field
when the standing crop of wheat is about a week from harvest. By harvest
time the soil moisture is just right for plowing and planting the maize.
Wheat is usually harvested one day and maize is planted the next day.

OPERATTON AND MAINTENANCE

Both systems possess pecuiiarities in their operation and mainten-
ance procedures which are expressed in the irformal organizations which
gevern canal operation, Both systems lack forimal committees but all
landholders in the command area receive water from the system and are
informally organized to coordinate activities to minimize conflicts and
ensure equitable distribution of work. Non-members pay the dhalpas and
chowkidars to maintain the system and are included in the maintenance
labor force. They also patrol the canale themselves to see that the
canal linings are intact, ensure that the system has not been tampered
with, and check that the dhalpas and chowkidars are doing their jobs
prroperly and that no branch or field canals has undue advantage over
others, TIf they discover damage, they must redirect the water through
another outlet so the canal lining does not erode further. The farmers
are not structured, but informally they are efficiently organized.
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A1l landholders who receive water from the system in a particular
rotation period are menmbers of the retation group. Fach group must
oversee the canol ftor a day and they assign this responsibility tu one
of their number. However, the maintenance of the field canal serving
that particular rotation vnit is the responsibility of the whole group
and the rmernbers sort out whe contributes labor for that day.

Rotation units are not necessarily equal it numbers but because the
water flew from the saache is proporticnate to the land area around the
field canal, an equal amcunt will be aveilable to each tield, drres-
pective of wheve it lies. This svstenm docs not alwavs run smoothly. Tt
does reduce the chance that one farmer is favored above others, but in
Bhadrutar, Bismane Phant receives more water than the the other two.

It petrelbing farwer reports dancge, it is the dhalpas' job 1o
organize the benericicries Lo do the necessary maintenance work. They
visit the damaged section and then collect as many people as it takes to
repair the canal in as short o time as possible.

Dhalpus  varely declare an encrgency becausc, except for big land-
slides, damave 10 vsually repairable. Riv landslides are irreparable, at
least during heavy vein, and anv declaration of emerpency is  esclese,
Villagers recall five emcrgencies declaved in the last 50 years.  All
five were declored to deal with damage at the intake site  causcd by
torrential raion, although not enough to cause a serious landelide.

When an emergency is declared, all landholders served by the svs-
tem, regardless of the area of land owned within the command area, must
report for work and continue working until the repeir work is complote.
Depending  on the magnitude and seriousness of the damage, workers aro
assigned ir shifts and work dav and night.

In addition to emergency maintenance, both canals undergo annual
maintenance  organized by the dhalpas. tanals are cleaned and repaired
each vear just before the monsoon. Dave worked on annual mainticnance
are propertionate te the area of land ouncd and served by the SYslen.

Generallv the dhalpas are supposed 1+ be the supervisors and are
excused from cenal maintenance work., 7This  holds only during regular
maintenance of  the canal.  The dhalpas are generally found working when
any break in the canal is reported by the chowkidars or by the heneri-

claries patrolling the sveter on a particular day. The dhalpas can
be  replaced  at anv time but will remain in their positions as long as
they carry out theiv work we!l. With informal committees like the

Bhadrutar ones it is difiicult (o replace anvene once he is  appointed
since nobody ha: the formal authority (o do so.

The  Jeo  orf dhalpe ic oflen passed from father to son. This is
Feneficial  because it aveoics clection ravoritism and a new dhalpa is

well-trained as he yrows up.

The post of chowkidar wae created in Poadrutar's system after an

unsuccessful experiment  combining  cara. management with panchayat
leadership. The present chowkidars have wo-ked as such since this syegtem

was bullt and tbey, like the dhalpas, own land within the command area.
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RULES AND CONFLICT MANAGEMENT

Farmers who participatec in the Bhadrutar irripation system have
developed a tacit understanding among themselves and they easily resolve
the few confixcls that arise. They have no written rules and there is no
need to levy fines; social ostracization of an erring farmer is 'he most
effective punishment and errors are rarely made twice, by that farmer or
anyone else. Other workers refuse to contribute their labor, either as
exchange work or for wages, on the farm of an erring beneficiary. As
nobody 1is self-sufficienc and it is difficult to hire labor from else-
where, this causes great hardship.

Social ostracism has been effective in dealing with those who are
consistently absent without good reason on mandatory work days. Dhalpas
maintain mental records of who has done how many days' work and who 1is
cheating. When it becomes necessary the name of the person is made
public and he becomes an outcast until and unless he promises and does
his share of the work. TIf he then breaks his promise punishment wmay
extend to the non-cultivation of his farm for a crop season, unless he
has managed to make alternative arrangements. Absence from work during
an emergency normally leads to non-cooperation by fellow farmers for a
whole year which results in heavy crop lesses for the man.

Farmers are cxcused from work if they are seriously ill, 1if there
is @ marriage or religicas ceremonv at their house or if someone in
their family diec. [n the event that anv of these occurs, it becomes
known all over the village very quicklv., The converse is also true. 1t
is difficult to fabricate an excuse and not be discovered.

CONCLUSION

Bhadrutar and Hakuwa canals are the most successful community-
managed terrace irrigation systems in Nuwakot district, functioning with
entire community participation and completely without government
financiel ovr technical assistance. The farmers involved in both systems
are proud o’ what they have constructeu and are averse to alterations in
their techniques. Fxcept for help witn the big landslide area which is
beyond their current capability, the beneficiaries do not want govern—
ment money or interference in their carefully-balanced systems.
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