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PARTICIPATORY IRRIGATION MANAGEMENT:
 

Case Study of Bhadrutar and Hakuwa Canals
 

Murari M. Aryal*
 

INTRODUCTION
 

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 schemu
 
are cooperative tasks. Sometimes management is organized as a joint
 
stock company in which farmers own shares. There is 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 conmittee manages the project. General meetings
 
are held to deal with major project issues. Although it varies, these
 
meetings are usually held annually, a fortnight before the main crop
 
plantation. Where necessary, emergency meetings will be called.
 

Some traditional irrigation projects also appoint administrative
 
and operational officials. However, since the advent of the panchayat
 
system, the administration of such projects has merged with the local
 
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 chowkidars 
(watchmen) are still emplcyed full-time and they are usually paid in 
kind by the beneficiaries. 

A study of two canals in the Nuwakot district revealed that they
 
ace dynamic. The local people were continuously trying to increase their
 
capacity or improve and Extend them. As far as they can, the farmers
 
have developed their systems.
 

Both systems studied were based on river water diversion. The water
 
is diverted using locally available materials such as stones and foli­
age. Hollow logs are used for cross drainage. Stone structures are built
 
aL the intake and as retaining walls as necessary. No complicated rock
 
cutting or intricate tunnelling requiring special skills are involved.
 

Water is distributed on the basis of landholding. Farmers with land
 
in the head have the right to use water first but may not use it again
 
until everyone 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 !he expense
 
of tailenders, and influential farmers take advantage of their position
 
to use the facilities even when their land is not in the command area.
 

* Murari !-P.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 irrigation systems under study incl ude dhalpas to do regillar
naintenance work 11 long the canals and chowkida rs to supervise wat er 
rotation. t4henever a breach or damage i - discovered it is the dhal pas'
responsibil i t y t o r( pa ir it. If t he damage is beyond the capabi lit y of 
the dhalpa;, the bentfici a cv farmers are called upon to help. The canal 
committe.e helps the dhal pai to mobil ize them. Emergency repair work,
particularl,, di ring the >nsoon rice p1:ant a ion season , must I.. done 
continuou,] v , 24 hour a day, unti i t is completed. 

A.'; we, as cont ri but ig, labor the farmers have to cont ri bute grain
to pay f(,I the dha Ipas and the chowki dars. Wat er charges are linked to 
produict ivit v in both 'it-,temr.,' under study, the dhalpas and chowki.dars 
collected the grin themselves at tht. time of Li.' major crop harve,-;t. 

,11EI'W{0DOLGI C.Y 

Bhadrut a r and Ha kuwa i r i gat i on syst ems were chosen because 

- both were noted for their comparative effectiveness; they offered 
contrast in terms of the size of their command area and their life 
span--one baG ben there r.iany vears; and the oher is: new; 

- there i!nz a wide :;ocJoeconoric ran',e within the two command areas 
that makes !!,em r- presentative of the region; 

- Bhadr :tar i - on drv flat bench 1land with high potential but 
without irrigation there is little prospect of intensifying agricul ture. 
Hakuwa is on low land where, without irrigat'n , they can rely on the 
monsoon; and 

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

Toenc. d was conJucted ii. the winter of 1984/'Cd5, when tie winter 
wheat crcl was planted. Otherwise a slow season, it wasi a good time for 
irterviewilyg the farmers and observing water management practices for 
the winter c rep. 

Thert .ire about 200 farm households Iicing on 150 ha of irrigated
farm land ii, Bhadrutar. Hakuwa :anal in Belkot irrigates about 12 ha of 
land belongi ng to 40 families. 

Fort,.-- ive farmers in fhadrutar and 30 in Belkot were interviewed 
to es tabL ihh a pofile of community management in the respective areas. 
They were s I ect ed at random and informal interviews were conducted at 
tea housef, oC. jug in the fields, along the canals while supervising

the wa t resting and during house visits. No formal question­
naires we?' sTi;:cl and field rceports were completed while resting during
the eveni..g. Infor al interviews were also conducted with people at the 
village and district levels outside the command group.area 

The Sites 

Bhadrut 0 r Js ccated on the north hank of the Likhu river in Nuwa­
kot district in Bagmaiti zone. The nearest road head is at Chhahare. A 
new link read between Ka t Imandu and Tr stil i is being built whi c h will 
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eventually connect Gurje Bhanjayang with Chhahare. The irrigated fields 
are in three soparate tars, the Sera Phant, the Pachase Phant, and the 
Bismane .'hant, all between 80 and 100 meters above the river. 

Belkot is west of the Kathmandu-Trisuli road. Hakuwa canal feeds 
water from tlakuwa River to flat upland about 40 meters above the river. 

Ethnic Groups 

About 50 percent of the people of Bhadrutar are Brahmins, 40 per­
cent Chhtris and a few Tamangs and untouchables. Rais account for five­
seven percent and are the oldest inhabitants in the canal area. Several 
generations ago the Rats were a fishing people. Now they have moved up 
out of tie main river vallevs and have become farmers altnough the 
crmand area is not surictlv a settlement area. The Brahmins, Chhetris, 
Rais and Tamangs live on the ridge to the north and west (in Bhadrutar 
Panchva t) or to the south across the river Likh" (in Kholc Gaon Pancha­
yat). The settlements are an hour's walk away and the farmers "comrute' 
to their fields in the tars. The hills to the north are girded byv a belt 
of trees half way up, covering about a quarter of the hill area. The 
forest has been carved away both above and belo'% 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 79 percent of the panchayat population. Before Nepal was 
unified, Belkot was an army garrison post of strategic importance that 
belonged to the principality of Kathmandu. It is surprising to find only 
a few Chhetris or other warrior castes here and none of them own land in 
the canal command. The two Kumal househoics were brought from neigh­
boring Gorkha 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 loosely 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 culti­
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 cu.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 heavy 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 year
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between maize, millet, soyaheans, sesame, blackgram, mustard and pota­
toes, or 
else it lies fallow.
 

One recent deve1opment 
in the study area is the introduction of 
 a
fast growing maiz, v;arietv from Arun. 
 It is high yielding and needslittle water. 
 It has caused 
a small green revelution in lhadrut ar.
 

Culturaj percltions and practical 
limitations affect a 
farmer's
choice of crop. Rice 
tra- slates directly into "wealth" and is vaF;v to
market. Buvers 
 coam to the village to purchase it and it is 
 easy tostore becaus, of i ts hard iusk and because it is usually stored overdry season. Rico is the preferred food as well is the preferred crop. 
the 

Wheat is not so deirable. It grown better with chemical fertili­zers, whih 
 is an additional cost 
to the Iarmer. Most of the farmers in)the studv :,.a have had limited experience of cooking and eating wheat so they pipdra, it in only a few ways. Msny said the" did not feel as
well eatis a,,tis rice. The grain is also more difficult 
 to store
because tUP Ph: 
 it ",tr Lnd therefore mure susceptible to mildew. 
It
is more difficult toImarket. 
 For this combination of cultural and prac­tical reasons. .cufi lnce of wheat has been ,sl"w in ­the study area.
 

Land p cies h:ave fluctuated in 
the past but because there have been
few land trnnsactioin, in tbe ntudv area 
none of the farmers interviewed 
were sure waLt 
were the current prices. One recent sale of khet land in
February 
1985 f-.t ched about NRs.3000 per ropani. It was not possible to 
get an accurat e estimate for nari lnd. 

Bhadrutr and BelkMt Lave similai livestck ownership patterns.Goats are the Post important market animals. Ther slightlywere 
 more
buffaloes per household in Belkot primarily 
due t- the higher ava:ilabil-­
ity of fodder. The huffalon- are generally vtal 
 red and other animals, 
except bulls during work 
-;eas , are grazed.
 

Labor is hired or exchanged. 
 'he d&iIv wage is one .pathi (about
five kg) of rice 
or wheat but 
labor is usuallv exchanged reciprocally

without wage, in which case 
"the emplyer' provides a midday meal.
 

IRRIGATION
 

The Canals
 

Bhadrutbr canal is about six km long. 
 It is a gravity system in
which water is diverted from the Likhu 
river upstream at Sera Yuhan. The
main canal channels the water up to 
the trail tn Talakhu and then
meanders along the 
foot of the hills, 
 but above the tars, crossing a
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 system consists of the main canal 
with three branch outlets to
secondary canals, one to 
each phant, 
 two wooden culverts and other
structures to protect the cana1 at stream ;and rivulet crossings and from
 
unmanageable landslides.
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Hakuwa canal is also a gravity system in which water is diverted
 
from the small Hakuwa River at Pani Muhan and channelled along earthen­
lined canals, occasionally supported by stones, for about 1.5 km. The
 
main canal runs for less tihan 200 meters along the river and then 
meanders along th hill base. There are no outlets to secondary canals. 

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

The two K1<u:als were pai d NRs.500 and given two matomuris (one ha 
78.6 matomuris) of potential 
khet lana each within the command area. One
 
of them later sold the land, but the other bought additional land from 
the inhabitants arid also fron his comrade and permanenly settled there. 

Construction work began on the auspi-ious day of Bhai Tika (a day 
on whiclh brothers are honored) during Tihar 1900, 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 been anticipated. That same year the main financial 
contributor received hack much of his expenditure on the canal. 

The Kumals 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 interrupted. As it progressed, even those, 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 a scheme was possible despite steep cliffs, rugged forest, and 
tunnels and channels cut into vertical cliffs. Work to enlarge the canal 
continued almost immediately and the Kumals were retained for another 
Vive 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 commat. area. Earlier it had been a single crop area. 
Howevec, in 1961 two crops were grown and the additional income genera­
ted from the second, hig value crop helped the farmers to repay the 
principal financer of the Irrigation project. 

As a result if the canal, the "green revolution" matured into a 
three crop c'cle, introduced by some of the more progressive farmers in 
the command area. This practice was taken up by all the farmers and 
since 1970 the command area as a whole produces three crops a year. 

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 hlt right to irrigate his fields for the 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 system was expanded by enlarging the initial 
cut of the canal the probable beneficiaries, in addition to providinglabor and paying NRs.5O0 plus food to the Kumal contractors, agreed to pay the main financer anther NRs.300. Thus, he made a profit on hisinvestment tIhrough the sale of water to his fellow farmers but none of 
his neighhr; comelaiper! 

The lat st expansion of the Bhadrutar canal was in 1956. Farmerscultivat iu. and just below 1ismane Phant approached the canal commi t tee
and proposed an etLnsion of the canal up to their land. The proposalwas accepted on cndition that they build the extension network them­selves and that i .. t .rwould he available to them until and unless the
thnree tars had suffi -. l wat r. These conditions were accepted and theextension built. As the Bha.)rutar canal drawnis out of the per.nnial
and rich 'at er source of the Iikhu river, it has sufficient water forthe comiand area and no conflict over water has ever arisen there. 

Water wnrship
 

Irrigation systems throughout Nuwakot 
district distribute water
rights according to land owntrship. Water sharps are not bought or so!
like land although the price of land is influenced by th: availability 
of irrigation water. 

Although few land transactions were reported in 
the Et cdv area, the
price 
 of a ropani (0.05 ha) of irrigated khet land was more than double
 
than the expected price for a rupani 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 NRs.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 ofthe practice of watty being made available first 
to the farmers who ownland near the canal source, both in Bhadrutar and Belkot. After those

farmers their immediate neighbors take water and 
so on until all the
land in the command area has been irrigated once. The term water owner­
ship is valid in 
terms of the farmer who does not 
want to irrigate his
land one 
year but has the right to 
allow anyone in the command area to
 use his share of water 
irrespective of whether the 
borrower has aMready

used his slhare. However, this situation seldom occurs but when it does,

it c-eaten problems since many farmers nmust compete 
 for water. 

The voteor quantitv that is diverted from the main canal into the
side or dietvibution canal Is determined by the width of flow through ahorizontal weir rather than by the volume which would 
require measure­
ment of the dtepth of 
flow as well. When additional land is brought under
cultivatin i the command area around any distribut ion or branch canal,the width 
 of flow through the horizontal weir is proportionately in­
creased. Howv,,er, this is not frequent since very little additional land 
has been brought under irrigation in t e recent past. 

The share of water for each (Ii.s:tr1,htion canal created no problems

in tBhidrut.r since water is plentiful there. however, in Itakuwa, farmer,,who owned land at the 
tail of the canal Comlained, until recently,
about the lack.: of water to their fIei o s and tt1 risuse 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 I shows the land price
 
changes since 1956. Although attempts were made, it was difficult to
 
verify these figures, which were provided by the villagers, wtlh 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.
 

Table 1. Khet Land Prices in Hakuwa (NRs.)
 

Year Prlce/Ropani Year Price/Ropani
 

1956 100 1978 2200
 
1957 100 1979 2200
 
1958 110 ** 
1959 115 1981 2800
 
1960 125 ** 
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 D)eivery
 

Water is physically distributed among beneficiaries for rice cultl­
vation initially through a device similar to the saacho (key) system in 
Chherling (see Mlartin and Yoder, 1982). The saacho used at Bhadrutar is 
a horizontal weir made from a log with two or more weir openings. The 
sides of tie openings are cut vertically and the depth of all openigs 
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 he diverted into separate field 
channels and also into the three branch canals. The ratio of the weir 
openings 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 tile 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 siii Ilar to a saacho in Hak uwa canal . The main 
canal enters the field and irrigates the land tIro,(gth the terraces. The 
common practice is for the farmer at the head to use as wuch water as he 
needs and then turn the caial water off iis Iand to his neighbor and so 
on. No farmer l:as access to water a second time untfl all the farmers 
served b); the s\'stem have used the water at least once. 

Nepalese farmers prefer wter to be supplied as a continuous flow 
through all thei r f il ds all the t ime for t hei r ri ce 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 water 
is scarce, saachos are used to allocate water to field canals from 
 the 
branch canals and when water is plentiful every, fazmer directs as much 
water as he wants to his field. 

In the dry season, when water is limited, rotation J s e'fective. 
One rota ti on unit is formed by the beneficiaries who own J ad in the 
command area around a particular field canal or who ceceive water from 
the same openin, 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 is 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 
assuming t hat he receives his share promptly when it is his turn. One 
member of each rotation unit is assigned to look after the entire branch 
canal o ensure that no one belonging to another rotation unit tampers
with tie system thus depriving the unit of its share. 

When ir-riga ting monsoon rice, a frequent prcblem is the collapse cf 
a canal due to fIoeis or laindslides. Repair work often takes several 
hours and by the time it is -omle(ted many. farmers turns may have been 
skipped. This is resolved by short eti the lengthV of each subsequent 
turn to al l ow Ahose who missed to receive water. 

The cr opping pattern on khet land in Ilakuwa and Bhadrutar areas is 
rice in the monsoon followed by wheat tlhen maizez and eirlv rice in the 
winter. Although there is enough water during the pre-monsoon season to 
grow rice, farmers in Bhadrutar prefer to plant maize on a 50:50 basis 
with early uaddv. 

All the irrigated land in both stud,, areas has been converted into 
khet and nuirrigated hari land is used to grow wheat and maize. 

To grow a rice-wheat-mrize (early paddy) crop rotation each year,
and preparation time between crops must be minimrized. 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 ensured 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 organization
 
leaders but paid employees, they do have organizational responsibili­
ties. All requests for water mus'L be made :o them, and as far as 
possi­
ble they deliver water in the order the specific requests are received.
 

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

In Bhadri'tar, 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 a1low 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 is frequently determined by the total 
land area owned. Water is
 
allocated by turn onto a portion 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 liLtle water
 
as most of it is diverted to wet fields for early paddy cultivation;
 
only a small quantity, if any, is used to irrigate maize. The usual
 
process for irrigating maize is to 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. 

OPERATION AND MAINTENANCE 

Both systems possess peculiarlties in their operation and mainten­
ance procedures which are expressed in the informal organizations which
 
govern canal operation. Both systems lack formal 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 canals 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

properly 
and that no branch or field canals has undue advantage over
 
others. If 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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All landholders who receive water from the system in a particular
rotation period are members of the rtation group. Each group must 
oversee the canal tor a day and they assign this responsibility tu one 
of their numhber However, the maintenance of the field canal serving
that particular rotation unit is the responnsibility of the whole group
and t he rerbers sort out who contributes labor for that day. 

Notation units are not necessarily equal in numbers but because tLhe 
water flow from the sacho is proportionate to the land area around the 
field canal, an equal amuunt will he available to each field, irres­
pective of whet- it lies. T his system does not always run smoot hlly. It 
does reduce t ho chance thlt one farmer is favored above others, but in 
Bhadrutar, ,i smano Phant receives more water than the the other Iwo. 

I f i a tr ,lling tarmoeor dam age-, it is the dhal ,as' joh tof; reports
organize the benefici ries to do the necessary miitienance work. They
visit the danaged section and then collect as many people as it takes to 
repair I Is can l in as short a time as possible. 

lhalp s rarely declart an enci.,, enu, because, ex(cept for li g land-­
slides, dama e wtbal ,,, r.oairablt. Pii; landslides arte irreparable, at 
least durin g heavy rain, and an' declari:ti on of imergenv is 's !,s.
Villi gers recall five em-rgencies declared in the last 5(0 years. All 
five wcrc decarod to deal with damage at tie itake mile cau",d by 
torrential rain, although! not enough to cause a serious ,ndlide. 

When an emerency is declared, all landholders served by the v's-­
tern, regaless of the area of land owned within the comiand area, must 
report for uork and continue working until the repair work is comp.lete.
De pending on the magnitude and seriousnes, of the damage, workers are 
assigned in shifts and work day and night. 

In addit:on to emergency mainte.nance, botii canals unrdergo aninual
 
mdintunaice orsanizcd by the dhalpas. ii:n 
 is are cleaned and rupair-ed
each year just before the monsoon. Pa'r worked on annual maintefnance 
are proportionato m tle area of land our& and served by the system. 

Generally 
 the dhalpas aye suplposed '- he the supervisors and are 
excused from c_,nal maintenance work. This holds only during regular
maintenance of thbe canal. The dhalpas are generally found workin.g wIMvn 
any break ir the canal is reported by tlie chowkidars or by the benefi­
ciaries patrolling the sv, t ,r: um a particular day. 'ihe dhaI pas can 
bt replace.d at any time hut wci l1 remain in their positions as long as
 
they carry 
 out their work c.'2 I. With iniformal committees like the 
Bhadrutar (ores 1t is clifililt Io replla e,anyone once he is appointed 
since nobody Fra- thbe for al aut I ritv to do so. 

The job of dhalpa is oR:en passed from father to son. This is 
beneficial becaue it a,-oics lection :avoritism and a new dhalpa is 
well-trained as he rows iup. 

The post of choakidqr nms, created in Pnadrutar's system after anl 
unsuccessfuloI :,:peri me cot-iii ning canal management with panchayat 
leadership. The r-sent chowkidars have woeked as such since this system 
was built and tiey, like th: dhalps, own land within the command area.
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RULES AND CONFLICT MANAGEMENT
 

Farmers who participate in the Bhadrutar irrigation system have
 
developed a tacit understanding among themselves and they easily resolve
 
the few conflict s that arise. They havc 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 is self-sufficient and it is difficult to hire labor from else­
where, this causes great ba,dship.
 

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 
 is
 
cheating. When becomes necessary the name the person is
it of made 
public and he becomes an outcast until and unless he promises and does 
his share of the work. If he then breaks his promise punishment may 
extend to the non-cultivation of his farm for a crop season, unless he 
has managed to make alternat ive arranements. Absence from work during 
an emergency normally leads to non-cooperation by fellow farmers for a 
whole year which results in heavy crop 1 oses for the man. 

Farmers are excused from work if they are seriously i]l, if there 
is a marriage or Me1i,iNAs ceremony at their house or if someone in
 
their family die'. In the event that any of these occurs, it becomes 
known all over the village very quickly. The converse is also true. It 
is difficult to fabricate an excuse and not be discovered. 

CONCL US](N
 

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 
financial or technical assistance. The farmers involved in both systems 
are proud o! what they have constructen and are averse to alterations in 
their techniques. Except for help witi the big landslide area which is 
beyond their current capability, the beneficiaries do not want govern­
ment money or interference ip their carefully-balanced systems.
 

Martin, . and R. Yoder, 1982. Community Managed Irrigation in the Hills
 
of Nepal. 
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