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1. THE MEETING
 

BACKGROUND 	 MEMTING 03JECTIVES 

The need for adequate management of - Witihn the overall framework of in­
irrigation water is well recognized in creasing agricultural production and 
ihost count;-ies with irrigated agricul- achieving a more equitable income 
ture. Managem- nt refers to the opera- distribution through improved water 
tion and maintenance of main irriga- management, the meeting was to provide 
tion system components as well as to all opportunity for irrigation system 
thejdistribution and use at. the farm administra-tors and specialists, pri­
level. Many administrators and techni- marily from the Asian region, to:
 
cal specialiq3ts agree that the present 
management of both main and farm i. Learn, through the examination of 
systems is often deticient and that 	 specific cases from five coun­
major efforts are needed for its tries, how farmer participation
improvement, 	 can contribute toward Improved 

water management in agency-opera-
The farmers, or water users, play a ted as well as in community-,
crucial role in the management of operated irrigation systems;, 
irrigation water. They must organize 
themselves to deal with water schedul- ii. identify the common elements of 
lng, distribution, system operation successful approaches to promot­
and maintenance, and related issues of in; greater farmer participation 
distribution of work, assessment and as well as the factors whicl. 
collection of farmers' contributions, 	 enhance or hinder efforts t') 
The timely and efficient interaction 	 broaden farmer involvement in 
of the organizations of water users irrigation; 
with local authorities, irrigation 
agencies ind agricultural extension iii. 	specify the roles that national 
services is another factor of major 	 and local institutions need to 
importance. Both have been studied ff 	 play in improving water manage­
extensively in the Asian region and 	 mn:nt;
 
considerable exper ience has been 
gained with the participation of farm- iv. identify the forms of '..ternal 
ers in the improvement and management 	 ( international) assistance which 
of irrigation systems. Important 	 would be required to support 
Itssons have been learned with the 	 national and local initiatives; 
mobilization and organization of water and 
users and with the functioning of 
these organizations in the system's v. formulate specific guidelines and 
management. recommendations addressed to na­

tional governments, international 
The Consultation was designedto ana- organizations and donor agencies 
lyse arnd evaluate current efforts to for the promotion of effective 
improve irrigation water nlanagemenl management of irrigation water. 
through farmers' mobilization, parti­
cipatlon and organization, and to ex­
amine the applicability of the lessonr
 
learned to other areas and countries. OFFICIAL ARRANGEMENTS 
It was to address both bureaucrati­
cally controlled systems and farmer- The meeting was organized and spon­
operated systems that received sub- sored jointly by the Government of 
stantlal government inputs. Indonesia, the Food and Agriculture 

Organization of the United Nations 
The offer of the Governm'st of Indo- (FAO) and the United States Agency for 
nesia to hold the meeting was grate- Internatlonal Development (USAID). The 
fully accepted. it underlined the Goy- agencies responsible for the Consulta­
ernment's deep interest in involving tion on behalf 'of the Government o. 
the farmers in water management. it Indonesia were the Directorate oc 
also provided an excellent opportunity Agriculture Area Development (Ministry 
to obtain first hand information on of Agriculture), the Irrigation De­
the rich Indonesian experience, and to partment (Ministry of Public Works 
study the country's old indigenous and 	 the Directorate of Soeci1 Affairi 
irrigation management system - Bali's (Ministry of Local Government). 
Subak being only one example.
 

I The technical secretarial. of the 
The Consultation :as held fromrt6 to meeting was comprised of represen­
20 July 1984, in Yogyakarta and from tatives of the Indonesian Government, 
20-22 July in Denpasar, Bali. FAO and USAID, under the chairmanship 
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of Mr. P.J. Dieleman, Coordinator of;

the International Support Programme

for Farm Water Management, FAO, 


The locall organizing committee 'on-

sisted of representatives O'f agencies

involved in the meeting under the 

chairmanship 
 of Mr. Artin ilidayat,

Director of the Directorate of Agri­culture Area Development. 


Formal sessions were h~i1d in Yogya-
, arta from 16 to 20 July and In Den-
pasar, Bali, from'20 to 22 July. Field 

visits were made to several irrigation

schemes in Central Java, and to Subak 
systems on Bali. 


ATTENDANCE 

The Consulitation was attended by a 
total of 67 participants and obser-
vers, representiag a broad mix of 
senior governnent administrators, 
irrtgation engineers, system oper-atog-s, agronomists and social scion-
tists. In 	addition to 10 participants


U and 17 observers from Indonesia, they 

include 31 parti-cipants and observ­ers from 16 countries anti donor agen-

cies, and 	 from international organiza-
tions including the World Bank, the 

Asian Development Bank, and the 
Inter-

national, Irrigation Management Insti-

ruts. A complete list of participants

and observers is given in Annex I. 


THE PROGRAMME 


The Programme of the Consultation
consisted 	of a number of 
case presen-

tations, 
 small group discussions,

field visits and plenary discussions 

over a cix-day period. During the 

first two days of the Consultation, 

the foll'owing case studies, covering

five Asian countries, were presented: 


Uers'C . t ensoin 
ronsin 

Indonesia, by Budiman Note-
atmodjo 

Case It. 	Analysis of Technical Con-
straints Influencing Farm-
ers' Participation in Water 
Management at the Farm Lovel 
in Indonesia, by .5uprodjo 
Pusposutardjo, Harsono and 

Muclijidin Mawardi 


Case III. 	Farmers' Involvement In 

Irrigation Development In 

the Philippines, by Bonjamin 

U. Bagadion 


Case IV. 	China's Responsibility Sys­
tom and Farmer Participation 

in Water Management. The 

Example of Yucheng County,

Shandong, by Ron liongzun and 

James E. Nickun, 


Case V. 	 Farmers' Asseciations in the
 
Pochampad Irrigati'n Project
 
in India, by' K.K. Si.igh
 

Case VI. 	 Involement of Farmers 
 in
 
Water Management in Gal Oya,

Sri I.ank,;A, C.M.
by Wijaya­
'atna
 

Case VII. 	 Involvement: of Farmiers in1 
Water management - Alter­native Approach at Minipe, 
Sri Lanka, by N.G.R. de 
Silva 

Much of 	 the suostantive discussion 
took place in five small group dis-
CUiss ion sessions where interd isci­
plinary groups 8-10of participantsand observers expres ied their views on 
key Issues and themes that emergedfrom the 	 case studies. Prior to the 
group discussion sessions, the con­
ference orga~iizers provided each group
with a set of guide questions for 
discussion. Following 
 each session,
the groups made brief reports in a 
plenary session in which further
 
discussion took place.
 

On the third day of the meeting, the

discussions focussed on what govern­
msent agencies could do 
 to promote

farmers' involvement in water manage­
inent and to increase their capacity to

deal adequately with participatory
approaches. The participants also 
exchanged views oin actions to be taken
by external donor agencies and Inter­
national organization:i in support of 
government programmes.
 

The formal consultation sessions 
were
 
complemented by 
field trips to four
 
irrigation systems'in Central Java and
 
to three Subak irrigation systems on
 
Bali. All provided ample opportunity
 
to discuss problems of farmers' parti­
cipatlon and results of participatory
 
programmes with local officials andwith the farmers themselves. Of parti­
oular interest in Central Java was the 
Blimburg Water 
 Users' Association
 
(Dharmatirta) through which 400 farm­ers combined efforts to develop their
 
farm Irrigation system successfully.

On Bali, the participant -, obtained
 
first-hand information on , 2Se nature 
arid functioning of the Subak2 system, a
 
unique traditional farmers' organiza­
tion that is based on strong social 
and religious convictions. Through co­
operation and discipline subat members 
appear capable of achieving a high
level of sophistication in the devel­
opment and operation of their irriga­
tion system.
 

Following on introdu-:tory address, the
 
Consultation was opened 
in the LPP
 
Auditorium in Yogyakarta by lir Mr.
 
Wardoyo, Junior Minister of Food 
Crop

Production. 
The Minister referrfd to
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the influence that the Subak and other ACKNOWLEDGEMENT 
indigenous systems have had 
participatory programmes in 

on present
Indonesia. rhe organlze s and sponsors of the 

He considered the organizational consultation wish to express their 
aspects of wateri. management to be 
critical .to the succes;gful operation 
of the irrigation system, and) said 
that the governempt was stroig'iy pro-

,moting,. farmers', , participqtion to 

sincere appreciation to the Government' 
of Indonesia for their hospitality and 
the excellent arrangements made by the 
various agencies and units of the 
Ministry of Agriculture (Directorate. 

improve system performance. General of Food Crops), the Ministry 

The Minister's opening address was 
of Public Works (Directorate General 
of Water Resources Development) and f) 

preceied by 
addresse by 

introductory and welcome 
Mr. T.B. Suhaidi Wirat-

the Ministry 
also like to 

of Interior. 
extend their 

They would 
warm thanks 

madja, Dirtictor-General of Food Crops, to all national and international par­
and 
Sri 

the Vice Governor of Yogyakarta, 
Paduka Paku Alam VIII, who con-

ticipants 
the case 

ant observers who presented 
studies, facilitated the' 

veyed their hope that 
discussion of farmers' 

the meeLling's
participation 

small working groups, communicated 
information and contributed in many 

would contribute to the improvement of ways to a fruitful exchange of views 
the farmers' conditions in Indonesia and,'so, to the success of the Con­
as well as in other countries. Dr. D. sultation. 
Bap Roddy, FAO Representative in 
Indonesia, referred to the important 
roles assumed by FAD and USA[I) in THE REPORT 
promoting better irrigation manage­
ment, and to the agencies' commitment Following the Introduction, this 
to providing further support in the report contains a brief summery of the 
years ahead. Dr. Reddy, speaking on Case Studies that were the base of the 
behalf of both external sponsors, key issues and themes discussed in 
conveyed his sincere appreciation to subsequent sessions. 
the Government of Indonesia for host­
ing the Consultat:en. The res'lts of these discussions are 

reviewed in an interpretive summary, 
The global problem of farmers' in- prepared by Dr. Robert Y. Sly of the 
volvement In improving irrigation Asian Institute of Management in 
water management was put into per-
spective by Dr. Norman Uphoff, who, on 
behalf of USAID, reviewed experiences 

Manila. It consists of two major 
sections. First, the key issues and 
themes that were dealt with at the 

from various countries, stressing 
particular the neglected role 
farmers as the targets as well as 

in 
of 

the 

meeting and, second, the specific 
recommendations directed to govern­
ments, donor agencies, and inter­

means of irrigation development, national assistance institutions. 

The 
II. 

full progranme is given In Annex 

41i
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2. SUMMARY'OF CASE STUDIES
 

For 	 full documentation of the case studies and country papers prepared for the
Consultation, reference should be made to the separate Part TI of this report. 

WATER USERS' ASSOCIATIONS IN INDONESIA
 
presented by: 
Dr. Budiman Notoatmodjo, Ministry of Aojriculture, Jakarta 

-The 	case studies, conducted In differ-

ent parts of Java, provided the data 
base for an analysis of the Govern-
ment's efforts to involve farmers An 
the 	 management of the irrigation 

system. 

Since the first five-year plan started 

in 1969,the Government has given high
priority Lo the improvement of the 
physical conditions of the irrigation 
system. Rehabilitation of existing, 
and 	 enlargement of new, irrigation

systems have been carefully carried 
out. 	The programmes include the water 

supply, the water distribution, the 
water management and the software of 
irrigation management (personnel, 
training, administration, etc.). 


Though the im-ortance of farmers' 

participation war, well r.-cognized, 
the 
need for a speedy implementation of 
the programme often )reclded the 
farmers' actual involvement in the
planning, design and construction of 
the system. 

To analyse the 
LPole 	of water users' 

associations (WUA] four models of 
farm-level water management in Indo-
nesia were studied, which represent
four ievels of farmers' involvement,
They include:
TFarmers' 


(I) 	 The Subak Irrigation System,where the whole irrl-gaiTion 
scheme, from water source 
 and 
main system to' farm level, is 
managed by farmers. The system is 
typical for Bali. The case study 

was carried out for tie Subak of 
Medewi, which has 280 
 ha of 
Irrigated land. 


(2) 	The Villa(e Irrigation System. 
representing the trad.tional 
farmer managed irrigation system. 
The case study,, involves tile 
Glonggong Irrigation Scheme 
(irrigable area 287 ha) which has 
a Dharmatirta, water users' 
association, typical for Central 
Java.
 

(3) 	The Tertiary Water Master System,

referring to tire system wirore the 
"tertiary" water master (ulu-ulu 
yak) arranges water distribution 

arid maintenance of a tertiary
unit. Tile cas study, taken from 
Contral Java, includes an ovalua­
tion 	ef the tasks and acti'uities 
of the tortiary water master and 
the 	 water users' association of
I)harma-tirta. Typically, t~chni­
cal considerations of size and
 
location of the tertiary unit
 
determine the boundaries of the 
Dharmatirta rather 
 than the 
village, as a social unit. 

(4) 	 The Villa/e Water Master S.stem 
re~ernr ,'g to te syste wherT-ETI 
village water master (ulu-ulu), 
as a representative of the vil­
lage hierarchy, manages the 
irrigation water within tile

0 village boundaries. Two cases
 
have been studied: the Mitra Cai 
water u3ers' association In
 
Cirebon (74.9 ha) in West Java
 
and 	 the Iiippa water users' asso­
ciation in the Pokalon Sampean
Irrigation Scheme (156 ha) in 
East Java. The village water 
master may refer to only one 
village official such as in 
Ilippa, or to a group of special 
village officials (in tile case of
 
Mitra Cat) responsible for man­
aging the irrigation system.
 

involvement 
may 	be effected
 
In several ways: (i) leave the pro­gramme to the farmers, without super­

' vision from government; (ii) as l),
but with supervision, guidance and 
facilities provided by government; 
(iiI) ilimited government involvement, 
o.iving the reaponsibility for the 

tertiary development to thre farmers 
(planning, design construction, O&M);

(iv) all Wvrks, including the tertiary
development done by government. 

Oviginally, during the First 

(1969-74), the government 

alternative (iII); later, in 

II (1974-79), alternative 

applied to achieve tile high 
set, for tertiary development.
 

Repelita
 
followed
 
Repelita
 
iv was
 
targets
 

Increased farmers' participation and
 
government inputs have resulted 
 in
 
improved water management and agricul­
tural practices in the five cases. In
 
particular:
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thei cropping pattern arid cropp'ing village tertiary unit. Puring the 

intensity 
Medewi, 
Glonggong 

in the Subak .system of 
the Dharma-Tirta of 
and the village water 

tertiary rehabilitation process 
the WUA will grow and develop by 
itself. The problem is how to 

mast;er sy,,tem have increased meet both the specific require­
significantly (from almost 200% ments of the government and those 
to 260%); of the farmers. 

paddy yields increased from an b. The government, while retaining 
average of 3.78 tonnes/ha to8.9 the farmers' responsibility for 
tonies/ha; .irrigation management, should 

farmers' income 
4 0 00/year/ha 

rose 
to Rp. 

from Rp.
580 000/ 

provide guidance and assistance. 
For the Subak system and village
(traditional) :tirrlation systems, 

year/ha; if the government has assisted in 
the rehabilitation of the weir 

- funds of the water users' asso- and other larger structures, the 
ciations increased by 44 percent; operation and 

system should 
maintenance of the 
not be taken over 

collected penalties or fines by the government. 
decreased; 

c. The established practice of "go­
a more equitable and timely 
distribution was achieved 

water; 
among 

tong royong" or farmers' partici­
pation in maintenance and repair 

the tail, middle and the head work should be strengthened, not 
areas of theirrigation system. abolished. To obtain increased 

The |nest important lessons learned 
farmers' participation, a govern­
ment subsidy or incentive may be 

from the case studies were the follow- helpful. Farmers' participation 
inU: ahoul 

ning 
be secured from the begin­

in planning, design, con'\ 
a. In establishing the water users' struction end O&M. 

associations, the principle of 
bottom-ip 
in order 

planning 
to gain 

is 
the 

important 
farmers' 

d. An integrated approach, combining 
the agricultural inputs, improved 

confidence 
integrate 

and 
the 

interest, 
existing 

and to 
local 

water management and better 
farmers' participation will yield 

organization into the new WUA. 
The government should not enforce 
the building of a WUA at each 

best results in terms of agricul­
tural production and in increased 
farmers' income. 

ANALYSIS OF TECHNICAL CONSTRAINTS INFLUENCING FARMERS' PARTICIPATION IN WATER
 
MANAGEMENT AT THE FARM LEVEL IN INDONESIA
 
Presented by: Dr. Suprodjo Puspustardjo Harsono, Department of Agricultural
 
Engineering, Gajah Mada University.
 

The large irrigation development pro- maintenance of the system in
 
grammes implemented since 1976 encoun- order to make the main system 
tered many technical as well as social work properly. 
and economic problems. To overcome 11 
these, the improvement of the water - Lick of sustained attempts to 
management system at the tertiary involve the farmers in the pro­
level was introduced into the pro- gramme during the development of 
gramme in 1983. Farmers were encou- the irrigation system. Without 
raged%to participate more actively in this, the farmers who are res­
all phases of irrigation development. ponsible for the operation and
 

maintenance of the system, know 
This case refers to a study of three little about their tasks, res­
irrigation schemes - those of Pekalen ponsibilities and the conse-
Sampean, Situpatok and Losari - that quencos of their actions. 
experience problem with farmers' par­
tictpation in the system's management. - Limited adaptability of design 
The study identified the following' and construction to local circum­
constraining,factors: stances. 

- Limited water resources. - licroased dependency of the 
farmers, due to their limited 

- Limited reach of the Governmernt involvement in the development o 
to carry out exploitation and the irrigation systems and their 

,/
1 

vL 



lack of knowledqe and skill in water utilization among farmers, (ii)their operations. improvement of the mechanism of plan-
Solutions proposed to overcome ning, design and construction of thethe system and (ii) involving the farmers
problems include (i) the establishment in each stage of these activities.
 
of better cooperation in efficient
 

FARMERS' 
INVOLVEMENT IN IRRIGATION DEVELOPMENT-IN TIIE PHILIPPINES
 
presented by: Mr. Benjamin U. Bagadion, National Irrigation Administration (NIA),
Manila 

To develop processes for promoting 
farmers' participation NIA established 
four pilot projects from 1976 to l080O 
in its communal irrigation programme,
Specially trained community organizers 
(COs) were tielded to develop grass 
roots capability among the farmers to 
participate in (i) decision-making; 
(ii) planning improvements and ex­
pansion of the irrigation systems;
(iii) securing water rights and right 
of way; (iv) construction of irriga­
tion facilities; and (v) control of 

construction costs. The COs 
lived in 

the community of the farmers, joined
community and farming ,activities,

conducted house to house visits, and 
integrated with the community. After 

gaining acceptance they discussed with 
the farmers the community irrigation
problems ard solutions. The COs role 
was a catalyser, analysing, persuad-
ing, arguing arid challenging but never 
taking away tile decision-making from 
the facmers nor performing the tasks 

which the farmers themselves should 

undertake. 


'To find solutions to their irrigation 

problems the farmers in the pilot
 
projects decided to organize them-

selves to develop their irrigation

systems with technical and financial 
assistance from NIA. 


They took an active part in the plan-

ning of the irrigation system, 


Farmers discussed and assisted the NIA 

engineer in the preparation of ,naps

and conducted several meetings to

discuss the project among themselves 

and to decide -how to operate and

maintain the system and how to repay 
its costs. 


Once their association was registered,

they entered into an agreement with 

NIA for the construction of the 

system. During constLuction the asso-

ciations mobilized labour and super-

vised the construction. 


After completion, the association 

accepted the system for operation and 

maintenance and repayment of costs.
 

The work on the pilot projects was 

subsequently expanded so that the 
participatory approach wos adopted in 
all the communal irrigation projects
of the NIA. In this expansion, NIA had
 
to develop capability nationwicle to
 
re9pond positively to organized action
 
by farmers. Towards this end the
 
agency undertook Lhe followjng:
 

- conducted a rigid screening pro­
cess in the recruitment of Cos; 

- training of COs and their super­
visors;
 

- identification and adoption of 
procedures for promoting farmers' 
participation and amending those 
that discourage participation, 

training of engineers and other 
technical staff to gain an under­
standing of tle organizing pro­
coss and the work of the COs, and
 
to reorient attitudes and proce­
dures to promote farmers' parti­
cipation, especially the pro­
cesses of coordination of techni­
cal and institutional activities;
 

an information and education 
campaign on tile participatory
approach for all personnel in 
areas covered by the programme. 

After the projects were transferred to
 
the associations, NIA continued 
its
 
activities by assisting the associa­
tions througt( raining in irrigation 
system manage..'A. 

In late 198U tile participatory ap­
proach, developed in the communal
 
systems, was applied 65 national sys-' 
tems under. rehabilitaliion. Basically 
the procedures used were the sameexcept that in the national systems

the Irrigation associations would
 
operate and maintain zones ranging

from 25U to 40U hectares (depending on
 
the canal layouts) while NIA would
 
operate and maintain the major canals.
 
At present th-I national systems pro­
gramme covers more than 23 UUU hec­
tares In 26 sy-ttems.
 

The participatory approach processes
that NIA employed have yielded a 
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number of favourable results. In the - in areas where tile irrigation
communal systems tile following have associations have taken over 
been observed: operation and maintenance, the 

canals are cleaner, irrigation
- ready acceptance by farmers of fee collections have increased 

the completed.physical facilities and NIA expenses for O&M have 
and their' financial obligations; 1) decreased; 

- increased counterpart -ontri- improved relations between NIA
butions; and the farmers. 

- improved maintenance of canals There are many factors that contri­
and higher irrigation foe centri- huted Lo tile increased farmers' in­
butLions. volvement in irrigation projects of 

the NIA. Among these are: (i) tile 
In the national systems the reiults participatory processes employed; (ii)
include: support of tile programme at the high­

est level; (iii) assistance from 
- no removal of farm ditches by external agencies; and (iv) the grad­

farmers after construction, ual development of the programme
unlike before; through a learning process. What has 

been done in NIA may or may not be 
farmers have asked and negotiated successful if applied in other coun­
with NIA to transfer to their tries, depending on the circumstances. 
association the operation and There are, however, some lessons that 
maintenance of their zones under may be learned from the Philippine
mutually agreed arrangements; experience. 

CHINA'S RESPONSIBILITY SYSTEM AND FARMER PARTICIPATION IN WATER MANAGEMENT; THE 
EXAMPLE OF YUCHENG COUNTY, SHANDONG*
 
presented by: Mr. Ron Hongzun, Institute of Ge6graphy, Beijing
 

Yucheng County, situated in the North design and critical materials, the 
China Plain, derives most of its water labour has been borne by the farmers.
 
directly or indirectly from the Huang Projects at tile branch level and below 
He (Yellow River). Abundant ground- were planned and designed by the 
water resources are available although state. while the construction crews 
only 20 perccnt of these resources are were organized by the communes, bri­
actually withdrawn by over 3U0U tube- gades and teams. Tubcwells were mostly

wells in Yucheng County. bvilt by the production brigades.
 

In view of operation costs and the In the past, farmer participation in" 
often incorrect digging and mainte- water construction had tile followingnance of the tubewells, most farmers characteristics: 
prefer to use surface water. 

- the state played a strong role in 
in addition to irrigation, drainate organizing the farmers; 
also poses its specific problems,
requiring a balanced approach to water - the farmers developed and managed 
management. The state water management projects locally; 
organizations in Yucheng include a 
prefectural water diversion office, a - the state's provision of necess­
county diversion office and the coun- ary technical, material and 
ty's water control bureau. These financial assistance tended to 
administrative units direct the man- deprive the farmers of initiative
 
agement organizations such as the and independence;
 
commune, the production brigade and
 
production team. - tile level of management was low.
 

The farmers ot Yucheng have partici- Since 1978, China's rural areas have 
pated in water control construction witnessed a major institutional ro­
for over three decades. Although faci- form, culminating in the institution 
lities at the main and branch levels of production responsibility systems. 
have been built with state funds, Under the previous pattern, farmors 

had little lncenttve to work hard or 
_ ___manage collective resources economi­

* 	 Summary by Ron Hongzun and James cally. In addition, higher bureau-
Nickum cratic levels interfered excessively 
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in determining the type of economic 
activities which could be carried out. 
Beginning in 1978, farmers were allow-
ed more freedom to adjustithe rela-
tionship between grain and other field 

crops, which resulted in a doubling of 

farm incomes.
 

The latest stage of reform, 'he pro-
duction responsibility system per se, 
was introduced in 1981. Under this 
system, land and small agricultural

implements have been divided among
farm households for their use in 
cultivation, allowing a relatively
high degree of independence in the use 
of Labour and in operations. This has
led to anothur substantial jump in in-
comes 

Responsibility systems are also being 
set up in water management but the 
progress is somewhat slower than for

* production operations. Yucheng County
has only just begun to establish res-
ponsibility systems in water manage­
ment, The county's water management
departments urgently need to improve 

ij 	 their productivity. One way they are 
planning to do this is to institute a 
system of fixed job assignments. Mass 
management organizations, such as the 
township watS companies now being set 


, up, are als, aiminr, at establishing a 
system which fixes job assignments and 
specifications, quality standards and 
incentive systems. 


The management of small pump facili-
ties, primarily tubewells, has its own 

cnaracteristics. Three forms of man-
agement havu emerged in China: ( I)
where management remains collective; 

(Ii) where 'several households contract 
jointly; and (iii) where single house­
holds or individuals contract. Nearly 
all of the tubewells in Yuicheng are
 
under the third system, while surface 
pump operations take all three forms.
 

The production rosponsibility system
 
does appear to have brought about some 
imnrovement in water economy. Nonethe­
less, some problems remain: 

now that they are in possession 
of their own pumps, the farmers 
often scramble tor the water and 
disputes someti mes break out 
between them. There is a clearly
felt need for greater coordina­
t ion; 

the location of tubewells is not
 
always the most rational;
 

there is a continuing need for 
technical assistance;
 

there has been a disturbing
tendency e1 late for the farmers 
to neglect drainage works; 

districts which divert surface 
water still suffer from a serious
 
problem of wasting water;
 

although there is a plethora of 
state management organs, most of 
them are busy with narrowly
 

*'specialized tasks of expanding

.J]constru,:tion, 	 maintenance and
 

repair. None have specific autho­
r itv over water use and manage­
mont. 

FARMERS' ASSOCIATIONS IN THE POCHAMPAD IRRIGATION
presented by: Dr. K.K. Singh, Gandhian Institute PROJECT IN INDIA 

The tradition of people's participa-
tion was well established in India's 
old irrigation projects. But the large 
state irrigation projects built in the
last huindred years have given 'the 
beneficiaries only a minor role in 
irrigation matters. The link between 
the Government and farmers is provided
by subordinate 'Government personnel
who regulate the flow of water to the 
candl outlet command (Chak), assess 

water charges or oversee systems of 
water distribution. Water distribution 

is not always fair: some hardly re-

celve water while others over irrigate

fields. System deficiencies are more 
widespread than acknowledged. The 

present situation calls for a radical 

change in approach to irrigation man-
agement. Monitoring of field deliver-
ies with full people's participation 
as an input in main systems management 
could bring about a much needed change 


of Studies, Varianasi 

in the relationship between the devel­
opers of irrigation resources and the 
users. 

The Pochampad project in Andhra Pra­
dosh provides one example where an 
administrative strategy for irrigation

development and management was devel­
oped by the Government under the aegis
 
of the Command Area Development (CAD)
 
Authority, paying due regard to system

performance at the field level, with 
farmers' participation. Irrigation
 
associations were gradually ir.volved
 
in irrigation management.
 

In the course of five years, some 30OU
 
pipe committees were Lormned in the
 
Pochampad area, a large number of 
which seem to function reasonably
well. This confirmed the fact that 
farmers are both willing and capable

of participating in irrigation manage­



rnent and that irrigation associations 

can 	 be sustained on large. irrigation 
projects. It is no.teworthy that tho 

entire initiative came from the Gov­
ernm~nt. The administrative strategy 
changed with experience and became 

progressively more effective. 


Factors contributing to the success in 

Pochampad were: 


-
- First and toremost, the belief of 

the senior project officials that 
the beneficiaries of irriigation, 

"the farmers, must be fully con-
sulted and involved in irrigation 
matters. Meetings at the project 
headquarters, field level meet-
ings and the zonal gatherings 
emphasized this important point. 
From this belief followed a 
people-orientea approach as 
against an administrative ap-
proach to Chak development, 

-	 Another conzributing factor is 
the confidence among farmers that 
they will get ,heir share of 
water and will be treated justly 
by the project authorities. This 
assurance motivated them to plan
agricul~tire and to grow crops 
that offered bettdr returns on 
invtstmemt (turmeric, groundnut 
and sugarcane). It also provided 
the incentive to cooperate with 
the Government and the irrigation 
association: the former with 
respe'ct to loans and recommended 
agricultural practices and the 
latter as regards self-discipline 
in taking water, deciding on 
norms and adhering to them, con-
tributing to maintenance and co-
operating with committee leaders 
for, 	settling disputes. 


What factors contribute to viability, 

that is, make the pipe committees 

self-sustaining? Four seem parriclarly 

important: 


(1) 	First, the contribution ot the 
project authorities, particularly, 
the irrigation department. The 
main function of pipe committees 
is to deal with water. The irri-
gation engineer who develops the 
irrigation resource and manages a 
large system to deliver specified 

quantities at remote outlets has 
the 	most important contribution 

to make. The success with which 

farmers manage irrigation depends 
on the dependability with which 
water ).idelivered. 

(2) 	Second i's the development of 
management capabilities. The 
Pochampad experience shows that 
the 	 irrigation associations can 
make a useful contributior, and
 
that farmers are motivated. But 
suitable norms, linkages and 
management capabilities have to 
be developed. For this the irri­
gation association requires 
guidance and stability.
 

(3) The third contributor to viahi­
lity is the social legitimacy of 
the pipe committee. Being artifi­
cial 	(engineered) entities in the
 
sense that the' do not fit or 
follow any of the existing social 
institutions of a community, they 
have to sink their own roots. 
Farmers' associations can acquire
lagit mnacy as social organiza-. 
tions when their utility has been 
demonstrated to justify a place 
in the existing institutional
 
framework of the community.
 

(4) 	The fourth contributor suggested 
by the Pochampad experience, but 
not tried out there, is the need 
for a high level committee of 
members representing farmers on a 
minor distributary. Such a com­
mittee can work jointly with the 
administration to ta.kle unautho­
rized use of water in the upper
 
reaches, refer field level prob­
lems to the appropriate level of
 
government and return to farners
 
with acceptable solutions.
 

The Pochampad experience holds out a 
promise. Irrigation associations can 
be set up in large irrigation projects 
and they can carry out the functions 
expected of them. it also bears testi­
mony to the enormous capability of 
government officers to formulate and 
implement ideas on the sheer strength 
of personal conviction and the ability 
to learn In the process of programme 
implementation. But there is still a 
considerable gap in what is known and 
requires to he known before an accept­
able strategy for large-scale imple­
mentatlon can be recommended. As In
 
the case of irrigation, the potential 
is there. Its utilization is the
 
problem. 

INVOLVEMENT OF FARMERS IN WATER MANAGEMENT IN GAL OYA, SRI LANKA
 
presented by: Dr. C.M. Wljayaratna, Agrarian Research and Training Institute,
 
Colombo
 

Because ot serious deterioration of Area of tha Gal Oya Scheme, with a 
the physical system, the Left Bank command area of 10 000 ha, was chosen 



for a major rehabilitation project

supported by 
the USAID and tihe Govern-

ment of Sri Lanka. The project commen-

ced in 1979 with the Irrigation De-

partment (ID) as Implementing agent. 


Reconnaissance surveys had provided

ample evidence of lack of user parti-

cipation in operation and maintenance 
(O&M); Moat farmers displayed a lack 
of confidence in government offirers. 

", 	 Communication between (a) difterent 
categories of officers (including
engineers) within the 1D and (b
between ID staff, and farmers was very
low. The farmers' lack of confidence 
and lack of desire to organize were 
judged to be mainly due to unreli-
ability of water suppiya,,nd lack ofinitiation by ID or any other agency. 


To involve farmers in the operation
and maintenance of the scheme a strat-
egy was defined that would aa much as 
possible stimulate a process of inter-
nal genesis of organizations. This 
planned intervention was made through
a catalyst agent (or facilitator)

called Institutional Organizer (10). A 

group of. young graduates in soial 

sciences was recruited for this per-

pose. 


Using methods and rules of their 
own 
choosing, they attempted to promote 
farmers' association and cooperation
and helped to develop a conscious 
perception of problems and needs. 
How 

and in what ways these needs could be 

met through cooperation aimkorganized

efforts was discussed by the farmers 

themselves. 10 intervention was strong

enugh to generate the internal dyna-

mism of the community towards local 

organizatlons, and controlled 
enough 

not to dominate and divert such of-
forts by the community.
 

The 10 promoted interaction between 

farmers based on a common 
field chan-

nel (usually 10-20) and encouraged the 

development of a group consciousness 

among them. The 
process was initiated 

through discussions with Individual 

farmers, then with informal farmer 

groups and government agencies (mainly 

ID). The 10 did not 
take a model 

organization 
to Gal 	Oya, but Initiated
 
a process, encompassing a range of 
options applicable to different loca-
tLions and situations. Formal organiza-
tions were established at the field 
channel level, with the broad objec-
tive of improved operation and main-
tenance, reduced conflicts, and better 
interaction with ID. By consensus the 
group selected one of their members as 

the Farmer Representative (FR) 'The FR 

does not play an authoritative role 
and is not a permanent position. 

A process monitoring programme, using

particlpant observation as its main
 
tool, was also introduced. A tew "Pro­
coss Docamentors", selected from 
1Os
 
observed and reported (to researchers)
 
the social dynamics generated as a

result 	of intervention. Ini'tialoy the
 
farmer:TO ratio was about 60-I00 and 
at pi'esent, due to increased farmer 
cooperation and [0 experience, in some
 
areas an 10 works with about 100-2UO 
farmers.
 

At present almost all the field chan­
nel level farmer groups adopt rota­
tional nistributions, water-saving
techniques and participate in "group­
organized" maintenance activities.
 

Minor repairs and maintenance work,
 
such as channel clearing etc., are
done by means of shramadana, a tradi­
tional method of mobilizing labour for 
community work. In some cases, ID 
asa ist farmers by providing raw ma­
tonal 	and technical expertise. 

Using the farmers' knowledge of design

and construction of channels etc. is
 
considered 
to be a useful outcome of
 
this programme. The farmers and engi­
neers met to discuss redesigning of
 
field channels, and a direct 
 and
 
effective dialogue gradually emerged
 
between farmers and ID staff.
 

Monthly meetings are held between the 
farmers' representatives and local
 
level officials of all the relevant
 
government departments (including ID)
 
at divisional level.
 

A significant reduction in the dis­
putes over water (among farmers) has
 
been observed, as has also a system­
atic way of handling disputes.
 
The 
formation of distributary channel
 
level organlzationalhas already been
 
started with effectively coordinated
 
irrigation rotations among field
 
channels in a common distributary.
 
Farmer representatives participate in
 
an informal manner 
in the District
 
Agricultural Committee meetings, the
 
highest level decision making body
 
within the project.
 

'['he cooperation of farmers, the comoc­
tence of the change agents and 
the 
active support of a few members of ID 
staff were mainly responsible for the 
success observed in this programme. 
However, the continuation of active 
farmer involvement in water management
in the Gal Oya project as well as Its 
extension elsewhere may be restricted 
if longer term commitments to more 
fundamental changes in the organi­
zational strictures are pot made. 
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INVOLVEMENT OF FARMERS IN 
WATER MANAGEMENT - ALTERNATIVE APPROACH AT*MINIPE, SRI 
LANKA 
presented by: Mr. N.G.R. de Silva, Mahaweli Engineering & ConstruCtin Agency,

* Colombo 

* Although there are some basic differ- duction based on socio-cultural prac­
ences between conditions at Minipe and tices of the past., It mobilized theGal.Oya (see previous case study) , support of priests, who had great
there is the common factor of the use influence upon the rural ilasses, andof a catalyst in triggering oft the other categories ot people like school
transformation process towards better teachers etc. It also had a team of
and more scientific water manage- trained and highly motivated youthsment. 
 who would live with the villagers and 

act as catalysts in any change pro-The Minipe Irrigation Scheme comprises gramme in which the NiP participated. 
an area of 6000 ha of paddy land These NIIP youths proveo very effectivewhich, in subsequent stages since in tile role of change agents in tile 
1939, was finally completed in 1909. water management effort in the Pilot 

Area.
Due to the absence of effective dis­
trihution systems and a lack of disci-
 As a first step, informal group repre­pline among the farmers, much damage _.ntatives were elected from among the
has been caused to the channel system ", farmers to reprent areas of between 
over the years. Whilst part of the.' 2 and 4 ha in the Pilot Area. With thedamagehas resulted from poor mainte- help ot the NIIP, these leaders were 
nance operetions, far more has been educated and motivated to participatecaused wantonly by the farmers tnem- in the management of irrigation water
selves. The Irrigation Department has within their respective areas and inbeen responsible for the distribution the System itself. An arrangement of 
of water and maintenance of canals to coordinating committees, comprisingthe point of delivery into the field both farmer representatives and fieldcanals. Within the field canals, 
it is level governmental officers, was
the responsibility of tile farmers to developed and successfully operated
distribute the water amongst them- during the period of the Pilot Project
selves and to maintain the canal which lasted for about a year.
 
system. In practice, this is rarely

and generally very poorly done. 
 The other associated activities of the 

Pilot Project included the organiza-Before 
the Water Management Project tion of shramadana (self-help) activi­
began In 1978, the level of water ties, tile promotion of soco-culturalmanagement in the irrigation scheme festivals conducive Lo better water 
was extremely low. Due to the deterio- management, seminars and group discus­
ration of the canal systems and also sions.
 
because of ineffective water control,

there was a serious silortage of water 
 In the middle of 19dU, following thebeyond 
 the first reaches of every election of formal farmer representa­
distributary canal. In addition to the 
 tives under the new Agrarian servicesserious under-productivity 
 of the Act of the Government, a 'commlittee

paddy lands in the project, the plight system' of management was introduced

of a large number of innocent farrners to cover tile whole project area of
who were unaule to sustain themselves, 6 UOU ha. The Project Committee coversmade it imperative that some thesteps be entire project area whilit there
taken to effect a better distribution are 6 Sub-Project Committees, each
of water. 
 covering an area of about 1001 lha. 

These commnittees, with tile majorityTo meet the need.or a cadre of eftec- representation from the farmeri, also
tive change agents to be fielded in coitain field level officers trom thethe Pilot Area, the Irrigation Depart- government departments providing
ment enlisted the support of a non- irrigation and agricultural extensiongovernmental organization, the Nation-
 to the farmer. The farmers' represen­
al Heritage Programme (NHP). This tatives, each serving an area oforganization had as its primary objoc-
 arof.,id IOU ha, are elected by secret
tive the mobilization of local, human bal'.ot at polls conducted by tile 
resources to Improve agricultural pro- Department of Agrarian Services. 



3. INTERPRETIVE SUMMARY OF' DISCUSSIONS, AND RECOMMNENDATIONS
 

KEY DiSCUSS[ON [SSL4 LESSONS LEARNED 

T IlE MEANING OF PAP.TCIIPATION 

The participants were in agreement 

that the development, improvement and 
operation ol irrigation systems are 

general::y most effective when farmers 
have the opportunity to participate
actively from the initial stages of 
assistance or intervention from tile 
irrigation agency. This euideline 
applies not only to system construc­tion or rehabilitation projects, but 
also to plainea efforts to improve 
system manrgement. However, they also 
recognizen that there are different 
levels of partciipation, and that tile 
mode of qyarticipation should be appro-
priate to particulac local coditions 
and situations. In some programmes, 
farmer participation may be limited to 

the contribution ot local inputs and 
resources in planning, construction, 
operation and maintenance. In other 
programmes, farmer participation may 
take the form of an active partnership
of water users with agency personnel. 

The mode or form of participation is 
usually determined by tile objectives
of the irrigation agcncy. The agency 
may be interested in reducing its 
share ot irrigation d.evelopment and 
system managemeat costs by mobilizing 
resources from water users. Such re-
sources may include voluntary labour,
financial contributions in the form o 

water charges or amortization pay-
ments, and local materials ann limple-
mtents. 

An irrigation agency may also recog-

nize the value of supplementing stan-
dard engineering data witth farmers' 
indigenous technic[J. knowledge. 'rhe 
complexity of even small irrigation 
systems is usually greatly underesti-
mated. Moreover, thme experience of 
many countries hias demonstrated that 
the information generated in topo-
graphical and agronomic surveys can be 
further enhanfied by tapping the ex-
perlence of local cultivators. The 
irrigation authority may, therefore,
seek out farmer involvement in oder 
to improve the planning and design of 
irrigat ion systems. 

I hL motivation for promoting farmer 
participation may stem from the mreali-
ztion that government, g.Jiven its

limited resources, cannot piovide for 
the needo of rural people indefinite-
ly. The public sector wil,. not be able 
to sustain the rates of expansion In coverage and scope which have been 
achieved in past years. Given current 

economic conditions,, irrigatiIon agen­
cies in many developing countries are 
finding greater difficulty in contlnu­
ously inqreasing the irrigated area 
anuInJ accepLinu the Associated res­
ponsibilitios for system management.
rhe emerging view Is that the farmers 
themselves should 1)e regarded as the 
prime ectors in Arriqjation develop­
mont.
 

Although individual opinionIs diffored 
at times, the participant, succeeded 
in qualifying what farmr.er,'pjrtlcipa­
tion should mean. First of all, patti­
ipation implies a significant role 

for water users in decision-making. It 
is a rule which goes beyond mere con­
sultation. It also implies the ability

Of farmers to say "no". Secondly, in 
order for farmers to play an active
 
part in decision-making, they need to 
evolve appropriate forms of local 
organiation. The irrigation agency 
can clearly facilitate the efforts of 
farmers to organize themselves. How­
mver, in order to facilitate this 
.1ocess,the irrigation ageney needs 
to develop a planned intervention 
strategy. 'Thirdly, tile timing of 
farmer involvement is crucial. Farmer 
participation is most effective when 
it takes place from the initial stages

of project development, including tle 
stages of plan formulation and design.
These points form part ot the ideal 
conditions for genuine participation,
for a true "partnership" oetweon 
farmers and government. 

[here are, however, field situations 
where active farmer involvement may
not be feasible or practical. For 
example, where there are frequent
conflicts between different groups of
 
farmers, it may not be possible to 
develop viable water users organiza­
tions. Likewise, the planning of 
large-scale projects usually requires 
a level of technical expertise which 
farmers would not have. There are also 
situations where farmers would have no 
incentive to participate in decision­
making. Coij'oquently, the level or 
form of part icipation should be con­
sistent with the requirements of the 
field situation, the characteristics
and motivation of tile farmers and the 
objectives of the irrigation agency. 

TIlE RESPECTIVE ROLES OF FARMERS AND 
GOVERNMENT AGENCIES
 

One of tile essential conditions for 
effective farmer participation is that 

mm 
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governments have a plannediinterven- essential to the design of an inter­
tion Strategy. Sich a strategy should vention strategy of a governmentclearly define the respective roles agency seeking o promote tarmer

that farmers ana government agencies participatinin. 5Aie table bilow sum­
play as well as the contributions that inarizes the 	 ou pputs from thd workshopare expected" from each. The' partici- discussion onthe potential roles and 
pants found it useful to enumerate the contributions that farmers and govern­
potential roles and contributions ot ment agencies can make. The first

farmers and government agencies. The section relates to the planning,
understanding of the opportunities for design and construction stages and thefarmer participation -and of the sup- second refers to the operation and 
port that governments can 'providu is maintenance stage. 

POTEN'IAL CONTRILBUTIONS OF FARMERS AND GOVERNMENT AGNCIES 

A. 	 PLANNING, DESIGN AND CONSTRUCTION 

* Farmers' Contributions/_oles Government Contributions/Roles 

I. 	To provide technical, social and I. To promote and strengthen water 
economic information for use in users' organizations.- planning and design. 

2. To propose and support legislation
2. 	 To participate in decision-making to promote water users' organiza­

on matters where farmers have tions.
 
recognized competence or a direct
 
interest, e.g. tertiary system 3. 	To support the use of catalysts or
 
layout, crops to be grown, etc. 
 change agents in developing water 

users' organizations.

3. 	To provide labour for construc­

tion, where 
 local skills and 4. To provide technical and manager­experience are adequate. 
 ial 	training for farmers.
 

4. 	To secure rights 
of way for con- 5. To develop trainers and training

struction. 
 facilities for building new skills
 

among farmers and agency person­5. 	 To assist in the control and nel.
 
supervision of construction acti­
vities, to ensure quality stan-
 6. 	To take the lead role in survey,
dards. planning, design and construction 

activities where specialized tech­
nical expertise is essential.
 

7. 	To formulate and present alter­
native system designs to farmers 
and to assist them in selecting
the best alternative. 

8. 	 To use a flexible, but realistic, 
timetable for planning, design and 
construction. 

9. 	 To provide farmers with good mapsof the irrigation system layout 
and 	 facilities. 

to. To design facilities and struc­
tures which farmers are capable of 
mainta in ing. 

4'-i 
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1B.
BOPERATION AND MAINTENANCE
 
Farmers' Contr___bunt ion!Roe s
 

2/Roles 


1. 	To assist in planning the system 
operation schedule. 

2. 	To participate in planning and 
implementing system maintenance, 

including budgeting and scheduling

decisions. 


-; 3. 	To assist in thu collection of 
irr igation service fees. 

4. 	To participate in the planning and 
monitoring uf cropping patterns
and water delivery scheool"es, etc. 

5. 	To protect and preserve system 
facilities. 

The participants agreed that, as a 
general principle, government should 
avoid taking over responsibilities 
that the farmers can tandle. They

recommended a policy of providing only

technical and managerial assistance 

for activities which are beyond the 
capacity of the farmers or their 

organizations. In addition, the parti-

cipants encouraged governments to 

extend incentives and support to 
farmer groups that are trying to build 
their own capacities to manage irriga-

tion 	systens. 

\tosb. 

I IMPACTS OF FARMER PARTICIPATION 

'E ight important impacts of active 
Qarmer participation in irrigation 
sstem planning and management were 
identifiea by the participants. These 
conclusions were based on the informa-
tion presented in tne case studies and 
on the 	experiences of the participants

themselves. Although some of these 
impacts wcre noted as being more 
highly valued by government or by
farmers, the impacts were all consi-
dtered to be desirable and construc­
tive. These were: 


Government Co{jibutions/Rolus 

I. 	 To manage and maintain main sys­
tems 	eftectively.
 

2. 	 To provide agricultural inputs to 
farmers on time.
 

3. 	 To support the use ot catalysts or 
'hange agents to facilitate farmer
participation and the development 
of local capaciies for system 

4'. 	 To provide information to farmers 
on expected water supplies, on 
water allocation and delivery
schedules, and on the recommended 
cropping calendar, cropping pat­
tern and cultivation practices. 

5. 	To promote the sharing of experi­
once, exchange of information, and 
product ive interaction among
farmers from different systems. 

6. 	 To provide training for farmers on 
system operation and maintenance.
 

7. 	To provide technical and/or tinan­
cial assistance for farmers when 
the need is beyond the capability
of the water users to furnish it. 

farmer participation contributed 
to increases in area irrigated and 
cropping intensity. There was 
disagreement, however, on whether
 
there 	 was sufficient evidence to 
indicate that yields had increased
 
as 	 a result of farmer participa­
tion. Some participants felt that 
yields are influenced by numerous,
 
complex factors arid therefore the 
effect of farmer participation on 
yields would be extremely diffi­
cult to measure.
 

Improved relations and a reduction
 
in 	 conflict between governmentofficers and farmers, and among
 
farmers. The cases trom South Asia 
and the Philippines indicated that 
farmer participation provided
effective mechanisms or channels 
for 	ventilating grievances and for
 
resolving conflicts. The ft:equent
meetings and consultations between 
agency personnel arid farmers re­
suited in f wr misunderstandings
and allowed these key actors to 
settle differences through a non­
confrontational process.
 

c. 	Increased collections of loan
 
amortizations and contributions to
a. 	Increased crop production due to 
 labour and materials from the
expansion in 
irrigated area and community. The Involvement ofgreater cropping intensity. The farmers in planning system con­case 	 studies demon3trated that 
 struct ion and management facill­
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tated the mobilization of local 
resources. There is also initial 
evidence that farmer participation 
has encouraged water ui: rs to 
remit payments for cons 'ction 
loan amortizations on sche\i.le. 

been apliylng 1'hese skills in 
other activities such as the co­
ordination of planting schedules, 
the collective marketing of agri­
cultural prodUCLS, and community 
control of agricultural pests and 

d. Improved water distribut.- and 
,system maintenance. The frequent 

diseases. Likewise, , with the 
formation ot farmer organizations, 
government ag encles found, in 

interaction between agency person-
nel and farmers, and among farm-
ers, resulted in more effective 
coordination in the allocation and 

these local groups, ? point or 
coordinating the delivery of agri­
cultural inputs and services. 

delivery of water as well as 
system maintenance activities, 

in h. Other positive social changes with 
long-term implications. The pro­

e. Willingness of farmers to accept
responsibility for system opera-
tion and maintenance. The involve-
ment of farmers in decision-making 
from the initial phases of system 
development helped to generate 
their sense of ownership over tle 
irrigation facilities. This sense 

rl. ownership, Ii many cases, gave 
farmers the cont idence and the 
motivation to accept greater 
responsibility for managing the 
irrigation system. 

cess of elicit ing and promoting 
farmer participation resulted in 
other broad social benefits which 
contributed to the long-term 
development of the rural comm u­
nity. Some examples of these 
longer term bonefits are the 
development of local leadership 
andI organization, the enhancement 
of farmer skills and capacities to 
manage their OWn affi lrs and 
mobil ize resources, and tie promo­
tron of mechanisms to express and 
articulate local needs and inter­

f. Improved system design and con-
struction. As farmers recognized 
their stake in having well-func-
tioning irrjigation facilities, 
they worked to ensure that system 
design and construction would meet 

ests to the government sector. The
experience of working with a 
government agency in tle context 
of irrigation can impart to farm­
ers the skills and cont i .ence that 
they need in relating to external 
groups or insti tutiOns. 

their specific requirements and 
would be consistent with local re-
sources and conditions. They
contributed information on local 

The benefits derived from promoting 
farmer participation, therefore, go
beyond the immediate inturests of both 

hydrology, topogr,.phy, agronomy, 
geology and climate which they 
believed to be useful in planning.
They assisted in the survey work 

farmers and agency officials. The 
impacts not only cover the concerns 
for improved water management but also 
address the broader, more critical 

and facilitated the acquisition of 
rights-ot-way. They helped to 
monitor the process'of construc-
tion to ensure conformity with 

need tor harnessing the lull potential 
of rural communities, and for building 
local capacities for self-reliant and 
self-sustaining develoinent. 

plans and quality standards. The
result was a process of design and 
construction which took greater 
account of site-specific needs and 

SITUATIONS WIICH ARE' CONDUCV 
FARMHR PARTICIPATION 

TO 
I, 

conditions, and paid more atten­
tion to quality control. In short, 
farmer participation generated 
greater responsiveness to local 
conditions and underscored the 
accountability of government to 

There was a consensus among tlhu parLi­
cipants that farmers can play a sub­
stantial role in irrigation system 
development and management. They 
recognized, however, that there are 

. 

the end-users, certain situations which are more 

(g. Improved agricultural management. 
In several countries, farmer 
participation helped to create an 
environment for more effective 
coordination of agricultural 
services and farming practices. As 
farmers gained experience in 
decision-making and implementa-
tion, they acquired the essential 
skills for planning and executing 
system maintenance and water man-
agement. Farmer groups have also 

conducive to farmer participation, and 
other situations where farmer involve­
mont Is most likely to be useful and 
effective where: (i) the rehabilita­
tion or improvement of existing irri­
gation systems is needed; (ii) new 
system construction is contemplated in 
an area where a farming community IS 
already in place; (iii) problems of 
poor management and inequitable water 
distribution are more prominent at 
lower levels than at the main system 
level; and (Lv) group action Is neces­
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sary to secure a water supply either
by new construction efforts or by
particip{ation in higher levels ot
decision-making. 

I [ differentiating situ'tionswhh 
Irn ifeetitn aiutions. whichwouldAbe more conducive or 14ss con-

ducive to farmer participatbn, the 

participants gave significance 
to tour 
factors: (a) size and homogeneity of 
the 	beneficiary group; (b) Lie motiva-

tion ot the tarmurs; (c) the mtiva-
tion of the government agency; and (d)
the 	 technical complexity or sophisti-
cation of the task or decision, 


a. 	Size and homogeneity of the bene-
ficiary group. The organization or 
mobilization of farmers is easier 
to accomplish whore groips are 
relatively small ana homogeneous,
and where farmers share common 
interests and needs. Such condi-
tions are likely to be found in 
small irrigation systems, parti-
cularly those which are nanamjed by
the community, or in- tertiary

levels of large ,systems, where 

there would be strong interdepen-

dence among farmers. Correspond-
ingly, tarmer participation wo.:ld 
be more difficult to achiev, in 

larger systems where there w,,uld

be 	 a greater number of benefici-
aries and more diversity, within 
groups. 


Farmer participation may also be 

constrained in where
areas large
economic inequalities or strong
cultural differences exist. Where 
there is great diversity in lano 
tenure patterns, or in access to
land, farmers may be less inclined 

to cooperate, because the poten-

tial benefits may not be shared 

equitably. Likewise, social or 

ethnic barriers may stand in the
 
way of clore interaction between 

farmers 0t different cultures. 


b. 	The motivation of farmers. Unless 
there ,re clear and common incen-
tives for farmers to become in-
valved in irrigation ovelopment 
or management, efforts to promote
farmer participation may be in-
effective. 
In areas where water is 

already abundant and accessible to 

all, the water u. rs have minimal 

incentive to part l[.ipate 
in system

operation and maintenance. Corres-
pondingly, under conditions of 
extreme scarcity of water, there 
may 	not be any promise ot clear
an(l common benefits from organized

efforts to allocate water or r-

perform maintenance work, Tilj

tarm(Irs who do have access to the 

scarce resource may see farmer 

participation as a threat to their 

continued enjoyment of the limited 


supplies. The farmers who current­
ly bear the burden at scarcity may 
see only marginal benufits re­
su It ing I rom improvemen Ls in 
system operation and maintenance. 

Furthermore, water users Imay not 
be 	 lnclined/ towards farmer parti­
cipation 16 situations where water 
managument problems are seen as 
being beyund theIr Control or 
influence. For example, in large
irrigation sysLems where the main
 
system is poorly managed by the 
government agency, ther'e would be 
little incentivo, tar water users 
to adopt more eIici eunt water 
managemnt practices at the tur­
tiary level. It the main system is
marked by inequitabli distribution 
aQ water or unreliable deliveries,
4(torts to develop farmer partici­

.pation at the tertiary levels
 

. would only generate Lrustration
 
and disappointment among farmers.
 

c. 	The motivation of the government
 
agency. Farmer participation is
 
muer, likely to succeed when the

benefits to government are like- //
wise clear and substantial. In 
most cases, the direct benefit to Y 
government of farmer participation
is the reduction of direct. expen­
diture for constraction or opera-,
tions, due to contributions that 
water users can provide. In many 
cases, government budgets have not 
been adequate to covet- the costs 
of operation and ma intenance. 
There ara also recent pressures to 
reduce the subsidies of the gov­
eminent to the irrigation sector. 
Under such conditions, Irrigation 
agencies have greater motivation 
to permit and encourage farmer 
participation.
 

There are also situations where 
fAeveral government agencies share 
responsibility for developing tie
irrigation sector, Cooperation
between these ageocies is essen­
tial. Rivalry, competition or

!/ 	 hostility between theose agencies 
can severely impelke efforts to 
promote effeztive water manage­
ment. 8ven it one agency seriously 
pursues farmer involvement, unless 
other related agencies are like­
wise motivated to support a parti-
Cipatory approach, a programme to 
mobilize farmers can easily be 
undermined. 

d. 	The technical complexity or so'
 
phistication of the task or deci­
slon. Although farmer inputs in 
dectsion-making and system manage­
ment are clearly advantageous,
 
there are certain activities or
 
tasks which require a vol of
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technical expertise or a perspec-
tive which farmers may not have. 
Consequentli"Iy,? ill such tasks, it 
may be reasonable to set limits on 
the level of farmer involvement. 
The initial planning o large 
systems, for example, may not 

provide opportunities for farmer 
participation in decision-making, 
particularly in areas where tile 

potential beneficiaries have not 
had prior experience with irriga-
tLion. 1,I kewise, the design of ma in 
channel systems and large complex
sructures are primarily the 

doImain of experienced engineers.
HoWever, beyond the level of tile 
main system planning, farmers have 
substantial opportunities tor 
partLicipation in decision-making. 

Finally, tile participants also 
notel that farmner involvemnent may 
not be possible or appropriate in 
cases where tie available water is 
required for several di Lt erent 
purposes such as hydropower, 
doinestic water suppuly anld naviga-
lion. As such, the master.planning,

of large-scale multipurpose pro-
jeets may he best lelt to govern-
ment planners, 

ElE.MNT. OF SUCCES.SFUL ErFowrs ro 
PROMOTE FARMER PARTICP',ATION 

The Consultation also included a 
discussion of the elements which were 
common to sccesftul aIttempts to 
increase farmer participation. These 
elements were drawn from tile various 
case studies which were, presented at 
tile 	 meeting, 

:/ 
a./ !ign-level government commitrient 
// 	 to the principle of tncr'ased 

farmer participation. The initia-
tive, support and commitment (f
agency officials at the highest 
levels are criti' al to tile success 
of programmeS ij increase farmer 
participation. I ie application of a new approaci. to irrigation 
development eltail, tile in'iestment 

* 	 of agency resourej , the willing-
ness to test different procedures
in the field, the flexibility to 
a ,ter existing procedures which 
may be incompatible, and tile 
gu idance, encouragement' and moral 
nupport ot an organization's 
leadership. These requirements can 
be realized with tile firm backing
of high-level officials, Without 
it, a ,tempts to introduce a partt-
Clipatory orientation cannot hope 
to prosper. 

b. 	 The, use of catalysts. A key ,le-
ment in nearly all the cases was 
the use of catalyst. from outside 


tie local community. These field 
workers are given different titles 
in aifferent agencies -,,community 
organizers, change agents,, instl­
tutional workers, etc. liowevo,
 
they all perform similar tunc­
tions. These include, first, 
gaining acceptance in th6 commu­
n t y, then, assisting farmers in 
identifying their common prcblens 
'andI needs, aid, eventually, deve­
loping local skills in organiza­
t ion and management. The objec­
tives o- the catalyst are to build 
tfe ahlities of tarmer groups to 

interact effectively with govern­
ment, and to manage communi ty 
resources collectively. It is 
important for tileos catalysts Lo 
have sufficiunt lead time to 
integrate themselves in tile commu­
nity and to facilitate tlhe estab-
I ishment o1 farmer groups, prior 
to involving tile farmers in tile 
irrigation activities. 

Clearly, tile role of a catalyst 
calls for individuals with the 
proper motivation, traininq and
experience. Although it is possi­
ble for; aa irrigation agency to 
recruit' or develop its own staff 
of communift\, organizers, this 
requires a sa stantial investment 
of time and resources. Civil 
service regulations and rigid 
government budgets may also dis­
courage tile creation 01 new posi­
tions or the hiring of additional 
staff within the bureaucracy. A 
number of agencies have, there­
fore, opted to contract the ser­
vices of external institutions 
that specialize in this line of 
work. This strategy has also beer, 
necessary in situations where poor

conrlunication or an antagonistic 
relationship exists between agency
 
staff and the farmers.
 

c. 	Clear incentIves for farmer parti­
cipation. It is important for 
farmers to justify in their ownminds, their involvement and par­
ticilpation. In order for them Lo 
be motivated to participate, tie 
incentives for participation have 
to be visible, tangible and imme­
diate. Where these are absent, it 
will be difficult to sustain farm­
er interest and involvement. Con­
sequently, successful efforts at 
promoting farmer participation
have emphasized tile identification 
of common felt needs of farmers,
and these needs have been used as 
entry points In mobilizing farm­
ers. Increased access to water and 
more effective local control over 
limited resources are among tile 
major Incentives that farmers 
value.
 

Ald 



d. The close Integration of technical 
and institutional activities. 
Optimum results have been achieved 
in cases where the development ot 
the irrigation system coincides 
and interrelates with tile hutiding 
of management capaciLies and 
organizational ski 113 among the 
water users. The involvemerp of. 
.afarmers in design and construction" 
helps to ensure that the irriga-
t ion system wi l he responsive to 
local needs and conditions. At the 
same time, farmer participation in 
key dfecisions and tasks helps to 
buil( tdroup solidarity, and to 
impart teChn iCalAnd iail k ills 
that are critical to the group's 
long- term ctt ctiveness and survi­
val. As such, the techn0ical and 
inst ItiLt .iona activities need to 
he closely coortlinated atnil man-
aged. This arguets for teamwork arid 
cooperat ion tietwetin techinical ant 
institutione, staft - bhit.weel en-

g i ners a nd Communi t oe)rgn i zer 
The physical- andf i nst tut iona I 

/2 aspects ot irrigation development: 
shOuld nuat be seen as discrete 
tasks, but as intejral and comple-
mentary parts of a proqrdamme to 
estaf)lish more etect ice irr ija-
Lion and water management. 

e. A multidisciplinary approach. The 
social, economic and technical 
complexity of irriyatiorl systems 
cal l for a multidisciplinary 
appvCitch to probl1m-solving and 
decisi on-makng. ons need has 
been aa(resseaL, in mInany caqos , 
through tile harnessing ot exper-
ti so from several aisciplines. The 
collaboration of specialists f.:)m 
diverse tielos such as engineeor-
ing, Sociology, mani.ogennt arid 
economics has resulted in irno-
vat ire and nora- trail t ional ap­
proachitt antl solut ions to I ield 

' 
lproblems. Mrover. a mill t idisCi-
plinary 6 ientation can tacilttate 
the, inltegration ot ttchnilcal agiA 
institutional activitles within 
projects. 

f. The learning process approach. In 
many succetsul attempts to intro-
dlce tarmer participation, the 
evolution of tile appropriate 
strategy reiuiro! several stages 
of experimentation anti learning in 

pilot projI ts. At the start, each 
agency held the assumlpt ion that 
there was no ripe and proven 
formula for success, that a suit-
able process of generatirg tarmer 
participation would have to ie 
gradually developed and tested in 
the field, l'llot projects provided 
the larooratortus for experimenting 
with aILernative approaches and 
for building valuable experience 

and 	skills within the agency. The 
close monitoring and observation 
of tile pilot experiments permitted 
tile refinement OL processes, 
systems and procedures until the ­
agency was sufficiently contident 
1n the effectiveness of the ap­
proaca. Only then was there an 
at:Iempt to replicLte the approach 
in other projecls Or locations. 
Even during tile expansion phase, 
t Ia 0 mnn tor rIng Cot I nued in 
order to gunerae 1essons which 
shaped the eforts that followed. 

FACiPS ENIIANCI N(G FOR'S TO PROMOTE' 
FARMEIR PARTICIPATION 

In adaiLtion to the elements whicl are 
common to successful efforts to pro­
mote farmer parLtic1jation, there are a 
number of factors which enhance or 
strengthen these efforts. The partici­
pants identified several o- these 
tactors
 

a. 	 A clear set of goals and a sense
 
of purpose. Farmer participation
 
is more easily pursued if Its
 
rationale or Justification is 
clear to djion y personnel and its 
leadership. Clear objectives 

provide direction to agency staff 
antd are u.sential tar effective 
decision-makinj at all levels. In 
order to g;enerate acceptance of
 
the principle at farmer rarLicipa-

Lion, the logic of tile principle
 
should be spelled out and a issemi­
nated to a I 1 staff. Farmer part i­
cipatinn may be less attractive as
 
an end in itselff, hut can generate 
much enthusiasm and support if it 

is seen as a means to achieve a 
goal of great importance to the 
agency.
 

b. nnovative; flexible risk-taking 

If adershi;' A conservative, un­
imaginati4:o leadve can always find
 
constrlits which can keep a
 
programmo at a pilot level for far 
tJD long. Even Ii well muani ng., a 
leader who is averse to risk will 
flat make moves which may invite
scrutiny or crit ic ,n. Such a
 
manager can alone paralyse an
 
ettort to promote f.:omer partici­
pation. In contrast, a leader with
 
an open mird anu i disdain for
 

bureaucratic impeditnents can spur 
a lew programme beyond normal
 
expectations. Such leadership can 
make resources available which 
could otherwise bc beyond roach
 
hecan shortcut procedures and red
 
tape if they got In the way of
 
essentla[Iactivittils' and he can
 
oncourage and motivate others
 
t hrough his wiI I ingess to step
 
out 	 in support of'nw initiatives. 
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c. 	The assistance of a mul idiscl-
plinary working group. 1A task 
force of individuals froyirAdiverse
disciplines can play an el fuctive 

role in monitoring and coordinat-

ing a process of institutionaliz-

ing a participatory approach 

within an Irrigation agency. The 

context of irrigation is one who~re
 
many complex technical, economic, 

social and managerial factors are 

at play. Rarely can a single

individual analyse and comprehend

the impact of these factors, 

However, a multidisciplinary group

with a problem-solving orientation 

can offer valuable assistance and 

advice on the monitoring of field 

activities and processes, tile 

extraction of lessons, the genera-

tion of alternatives, and tle 

"'gradual expansion and institution-

alization of effective approaches 

and supportive systems, 


d. 	External technical assistanice. The 
assistance of an 1outside 
institu­
tion or donor can hri;.effective in 
many ways. In tile saie ;nanner that 
a community organizer can serve as 
a catalyst in a rural community, 
an external institution can faci-
litate the process of reorienting 
an agency towards participatory 
approaches. It can provide re-
sources which can give the agency
the interest and confidence to 
test new methods without strug-

gling with the normal bureaucratic 

or budgetary limitations. An 

external consultant can play a 

facilitator role in enlisting the 

support and involvement of key 

actors within an irrigation agen-

cy. The interest and enthusiasm of 


. . external institutions can motivate 

and erncourage agency personnel to 

ptrsevere in their pioneering

efforts. Likewise, the backing of 

an external institution can often 

guarantee the survival of a parti-

cipa.:ory programme, especially in 
sittiations 
 whbre the initial 
resistance to the new direction is 

significant. 


e. 	Flexible funding. Many agencies

that have embarked on a programme 
to promote farmer participation 

have found it advantageous, in the 

early stages, to maintain maximum 

flexibility in handling funds. In
 
building agency capacities to im­
plement a participatory approach,

where a period of experimentation 

and experience generation Is
esrential, an agency has to be 

able to respond swiftly to new 

conditions or situations. It has 

to 	 have the freedom to shift 

resources around if necessary. 

Above all, flexible funding gives 


.';; 


the 	agency the luxury of time, of
 
not, having to constantly seek 
approval from above for changes in 
schedules or budget categories,
changes that are often required
when the objective is to experi­
ment and to learn how to be effec­
tive.
 

f. 	The existence of cooperative
 
action and mutual help activities.
 
Communities that have lad a tradi­

' 
tion of mutual he 'or ; labour
 
exchange are usually i,ore recep­
tive to organizing eff ,rts and to
participatory a Local 
experience in collectiv'e? action is 
often indicative, oif,;community
solidarity, the absence of major

social tensions or conflicts, and
 
a willingness to sliare in group

tasks. Where 
 such conditions 
exist, the job of the community
organizer or irrigation engineer 
is generally less complicated and 
demanding. 

g. A clear policy of farmer ownership

of the irrigation system. Another 
factor which call enhance efforts 
to make farmer participation more 
effective is the exictence of 
a
 
clear policy of system ownership

by 	farmers, before, during, and
 
after project construction or
 
rehabilitation. Such a policy 
can
 
motlitate farmers to 
become active­
ly involved in (ecisions regarding 
the future of their system. A 
clear policy ri ownership also 
shapes the character or tone of 
the relationship between the 
irrigation agency and the farmers. 
When an irrigation system is owned 
and controlled by government, the 
agency has the right to dictate 
how the system should be operated;
farmers become mere recipients of 
government services. However, when 
it is firmly established that the 
water users are tile rightful 
owners of the system, then the
farmers have a clear stake in what 
happens to their facilities.
 
Moreover, the agency, then, cannot
 
decide unilaterally on how the
 
system should be built or managed;

it has to respond to the wishes ol
 
the system's owners, who are at 
the same time its direct benefi­
ciaries. 

FACTORS INIIluITING EFFORTS TO PROMOTE
 
FARMER PARTICIPATION
 

'rhere are, likewise, several factors
 
which can inhibit or constrain efforts
 
to promote farmer participation. Many

of these are also potential causes for
 
failure. They constitute the mejor
 
pitfalls or obstaclus that should be
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avoided or controlled. At the minimum,
it is important to understand how they
each aftect a participatory programme, 

a. 	Traditional bureaucratic patterns 
and attitudes. Many government
agencies have an inherent resis-
tance to change, an inertia which 
prevents any radical departuire
from current procedures. Part of 
this inertia resides in rigid laws

and regulations which are diifi-
cult to amend; but nost ot it is 
found in people's attitudes and 

belies - their aversion to risk,

the 	 high value that they place on 
security and stability. The most 
damaging resistance usually comes 
from those who feel threatened by 
new technology, new people, new 
tasks or new systems. Hence, the 
challenge is in managing the 
internaI process o change, the 
process of gradually winning
support from within, 
 and A t.te 
process of intluencino behaviour 
and attitudes. 

b. 	Time pressures. The participation
of farmers in decision-making can 
be inhibited if rigid and unrea-
sonable timetables and schedules 
are imposed on project activities. 
A programme that emphasizes farmer 
involvement cannot apply tradi-
tional project implementation
schedules without the necessary
adjustments. one important adjust-
ment is the programming of suiti-
cient lead t line for the social 
preparation and organization of 
farmers. Moreover, each project 
should have a measure of tlexi-
bility to allow for discussions
 
between farmers and agency per-
sonnel. When rigid schedules are 
imposed on farmers and on agency
personnel, both groups will be 

tinder pressure to !simply follow 
trad it lena I modes of project
implementation., 


c. 	A preoccupation with physical 
structures rathar than with system
performance. An agency that gives 
greatest importance to the quality 
and timely completion of civil 
works and physical structures may
unconsciously retard efforts to 
promote farmer participation. 
Agency systems should be geared to 
rewarding personnel for meeting 
targets in terms of physical

accomplishment., rather than for an 

iffeetive and functioning system, 

or for farmer satisfaction-with 

agency services. Hence, in situa-

Lions where the agency has to 

choose between institutional and 

technical objectives, it would 
abandon a participatory thrust in 
order to meet deadlines or to 

achiev.e high eng~ineerinrg stan-.y
dards. It is important to real izu,i 
however, that there does nut need 
to be a tradeoft between institu­
tional objectives and engineering
objuctives, but that the two types
of goals can he entirely consis­
tent and complementory. If an 
agency canL take a longer term 
perspective where the goal is 
effecLivu and sustainable system
purtormance, then, cleariy, farmer 
participation and proper system
engineering are wguaily important 
and 	esneitial 

d. 	 Agency organizatlonai sructures 
and systems that are unresponsive 
to farmers' needs. An agency thit: 
is promoting farmer paitic'ipation 
will often Itna| that its existing 
systems, structures and incenti 'us 
are inconsistent with a participa­
tory thrust. Far example, parform­
ance may be measured purely in 
terms of kilomnetrus of canals con­
structed and the number ot farmer, 
benefited; ouch criteria 
 may
reward attention to costs and 
physioal output, but may ignore 
efforts to build local skills and 
capacities. A budgeting system may
be oriented towards the control of 
costs but it may not permit the 
flexibility to respond to site­
specific reeds and ctncerns. In 
order to realize the Lull poten­
tlal of farmers' participation,
the agency must ensure that its 
systems and procedures are de­
signed to respond effectively and 
appropriately to farmers' initia­
tives and needs.
 

e. 	Frequent transfers of government

officers. The effect of this 
factor is eviaenCt. When frequent
t.tamnsfors of agency personnel take 
place, it is difficult to manage a 
process wh ih amns to deve lop
pcopie rather than simply concrete 
structures, a process which needs 
a longer time horizon. iSiven these 
ohjectives, the contiqipty of man­
agement style and -'tsion becomes 
very important.- Moreover, the
 
irrigation ContMe..t is often 
 so
 
complex and diverse that familiar­
ity with the local situation and
 
its unique circumstinces is ossen­
tial. With frequent personnel 
transfers, a lot of time can be 
lost ]ust on p,process ot ori­
enting the new ;tLft to the pro­
gramme objectives anul to the local 
conditions. 

f. 	Dependence on a handful of key 
individuals. The commitment to and 
support for a partLcipatory pro­
grame may be concentrated in only 
a few individuals within an agen-

A 	 ~ ~ A .- ' - ' 
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cy. During 
programme, 

the. early stages of a 
a minimal level ot sup-

mean 
and 

terminating 
his source 

his employment 
of income. The 

port may be all that is required, 
Onve the programme seeks to ex-t 
pand, support will have to be 
gjenerated from other levels and 
sections in the organization. The 
danger of excessive depenoence on 

contributions and skills of a 
community. organizer are recognized 
as valuable ane significant. How­
ever, current employment practices 
in government do oetreflect this. 

a few key individuals is also that 
the programme may not survive it 
those individuals leave the organ-

h. Lack of knowledge or 
implement a programme 
involvement. The vital 

skills to 
of farmer 
skills to 

ization or it their support wanes, implemunt a participatory pro­

g. Rapid turnover of organizers. [ 
many agencies that have undertaken 
a,. participatory approach, tile 
posit ion ot the community organ-
izer has been a temporary or a 
contractual one. Although several 

gramme may not be available within 
the agency. There are, for in­
stance, some countries which have 
had no prev ious experience or 
h i story in communi ty organizing 
ano only a few individuals with 
backgroundis in social work or 

agencies have tried to establish 
permanent positions tor tles( 
institutional workers, there are 

community development. 'the absence 
of such resources, in the short 
term, may limit the scale of the 

numerous 
overcome bureaucratic hurdles tobefore obta ining appro- programme orimportation of 

may require
tihe expertise. the 

val. As a result, most community 
organizers are hired on short-term 
contracts with no security of 
tenure and few opportunities for 
advancement. The field work itself 

i. Social and geographic impediments.
There are also a numbfur e1 site­
specific factors which may inhibit 
tile Involvement of farmers in 

may be extremely rewarding for the 
community organizers, but the 
hiring arrangements often provide 
the organizers with little addi-

irrigation development. Those 
factors will vary tromn location to 
'ocation; however, they cal spell 
failure even for the most well­

tional motivation. As such, it is conceived dpproach. Some ot these 
not uncommon for community organ-
izers to leave for different 3obs 
midway through a project. Another 
issue surrounding the contractual 
nature of the CO position is tile 
incentive of the CO to withdraw 

factors are: (I) land tenure 
patterns which lead to conflict 
between different groups in a 
community; (ii) the presence of a 
high percentage of part-time or 
non-resident farners which call 

from tile community at tile proper 
time. The job of the CO is usually 
considered as completed when the 

make it difficult for the group to 
even call a meeting; (iI) the 
dearth of farmer leaders which cal 

farmer organization is prepare i to 
stand on its own without tile 
assistance of a facilitator or a 
catalyst. However, the CO may have 

prolong the social preparation 
period; (iv) strong cultural 
differences between etlnic groups; 
and (v) the existence of civil or 

little incentive to perform and 
complete this task if that will 

political groupings which 
across irrigation communities. 

cut 

RHCOMMENDATIONS
 

During the final sessions of the Con- RECOMMENDATIONS TO GOVERNMENT AGENCIES
 
sultation, the participants formulated
 
specific recommendations for action. The participants recognized that
 
These recommendations were., ddressed government has to play the primary
 
to two key actors in the field of role in Introducing and promoting
irrigation development: government farmer involvement In irrigation
agencies and donor institutions, development. Unless government is 
Included under tile category of donor truly supportive of this thrust, 
Institutions are multilateral and external initiatives to develop farmer 
bIlateral institutions financing participation will not go far. The 
development, private foundations, and lead rolei as the prescriptions below 
international organizations that demonstrate, is a demanding one. 
The
 
provide technical assistance. The backing of agency staff, especially at
 
- commendatLions addressed to each type tile highest levels, Is essential.
 
of actor are presented below. Likewise, resources will need to be
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invested, procedures and policies will 
 where ditterent .ltrategies coulha7e to be reoriented, andi new and be tested and rof inod in tie ldunfamiliar approaches will have to be situations.
 
tested. It is, th-retor, a role that
 
requires a major commitment on the 
 The formulation of a multidisci­
part of the irrigation agency. 
 plinary working group composed of 

The participants formulated four major 
committed individuals within the
 
aguncy, supported by specialists
recommenoations ,for government 
Agen- from external institutinns. 


that want to strengthen anti pro-
Thiscies task oroe,would have the functionmote farmer participation in trriga.- olQ managi eg the learning iprocess ­tion programmes, ot mon itoring and reviewing the
 

activitieslin the pilot projects,

1. Government should take steps to 
 of extracting lessons from thesedevelop the commitment of agencies 
 learning faboratot ies, ant otand agency personnel to farmers' planninq act iont. steps required

participation, 
 to disseminate the experiences and 
lesson,{ I It the f t lI exper i­'At present, ditfrent contries5 have Monts. For example, a key activityvarying degrees of commitment to the ot tile working group would he tileobjective of actlively involvin fmt- identit ication of th spoc i f Icers in irrigation (evolopnvnt. More- opportuniLies for farmer involve­

,over, there is a lack of lunlurstal in) projecton the part of key personnel of tLto c instruction anid operation. Theprinciples, conicept;s and cmproLchil'U o xpo r 1erices t romn Lhe p i lot pro­anderlying farmer part.nripation. Asn jects 

[nj fill1ont planning, design, 

would permit the group tosuch, there 
is a visible reluctance to iet trm ino specitially where, whenchange, and sometimes this maniufsts and hlow farmers canI participateitseIt in cdlrect resis talcu to otforts et. tct [vely Lr i rr igat ionin te 
to include 
farmers in theo decision- doveolopinteit process.

making and planning proces-;es. ['here
Is, therefore, a need to geierate a c. The review and revision of govern­better appreciation 
of the impact er ment policies or laws, as well asbenefits ot farmer participation, and agency procedures or regulations,
likewise to strengthen government 
 in order to ensure that they arecommitmenL to this thrust. One ap- consistent with the participatory
proach would ne to 
expose key person-
 thrust and to enable water usersnel to successful exper ionces with associations to have a legalfarmer involvement, ['hiis Coulo he standing. 'the agency should accomp Iished through conferences, focus its 

also 
attent ion on tile legalworkshops, or tieid visits to actual o.r procedu ra 1 constra inLtsproject sites. The( to 

generat ion and ftarifur participation. It would bedissemination of concrote evidence on necessary to review agency pol­the advantages ot ,.farmer participatifon cies, [)rocedures and management
would also be important. 
 systems in order to make them 
consistent with a participatory 
thrust. National laws or policies2. The irrigation agency should 
 which inhibit tarrmer participation
undergo a process of building its should likewise he evaluated and own internal capacity to actively revised. This would include ex­

promote and sustain farmer parti- am [nation )f the policies on thecipation. water rights of t ,rmer groups, and 
tho t iglhl.s ot, I armitors to formAlthough a strong commitment to poUrUv (ora I za t ionIs to pt rsUe common


farmer participation may 
exist, in IitoroLts. 
many cases, tire governmen t agency
lacks the specific Knowledge, ski lls 
or capabi I ity to pc.-omot,. farmer i n- 3. The coordination of government
volvement in <hoi rr igat ion. casu. agencies involved in irrigation 
studies Itat were presented at tno. development should lie improved.
Consultati;an demonstrate. that irriga­
tion agencies can undertake a process In nevera I countries, irrigation
to develop these skills and capabili- devel)pment in the responsibility ofties within Lhir own organizatitons, more than one agency. In many Iinstan­
','lThis process requires several key cos, the roles of these agencieselements: are

onclear, over app ing or conflicting. 

a. 'fh1e unintended victim is often theThe establihment of pilot pro- farmer who hears the costs of poorjects to experiment. with alterna- coordination and inefficient delivory
tive approaches for involving Of services. 
farmers. these proectus would 

ifve 
 ai Learn i nj lahoratot io5 The participants fornrulatod sevoralI 
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specific recommendations to address 

this concern. First, tile coordinating
procedures among related agencies 
should be and
reviewed rationalized. 

Second, the respective tasks and 
responsibilities of the different 
agencles should be clearly identified 
in order to reduce areas of overlap
and potential conflict. Third, co-
ordinating committees with represen-
tation from the different agencies

should he established at all levels,
from 'top management to the field
level, in order to ensure close con-
sultation and exchange. 

4. Programmes and courses to orient

and train agency personnel in the 

application of the participatory
 
strategy should he conducted atall levels of the organization,
Farmers should also undergo train-
ing to develop the special skills 
required for their effective 
involvement in system construction 
and management. The design and
conduct of training programmes 
should, as much as possible, be
also conducted in a participatory 
manner. 


The need for training was stressed by

the participants. Training was seen 
as 

an 
 Important 'means of generatinj 

commitment and support for a partic.­
patory strategy. 
It was also viewed asessential in building 
 the required 

skills and values among agency pe son-
nol at all levels. At the level of 
sz:nior agency officers and executives,

workshops, conferences and study tours 

can expose these key decisit-n-makers 
to alternative approaches ano provide
them with new insights into irrigation
deveiopment. The exchange of views

between senior-level agency ofliclaLs 

can further strengthen their commit-

ment to farmer participation, 


At low:r levels in the organization,
trainini programmes can also reinforce 

individual commitment 
 to the partici-

patory strategy. 
 It can also developclearer understanding of the concept

of farmer participation and impart

essential skills and knowledge. Lt the 

level of the water 
 users, tri'ining

will also be necessary. Farmer parti-

cipation in such activities as design,
construction and system operation may 

require not only basic 
 technical

skills but also organizational and 
management skills. 

'Fraiezng programmes should be devel-
oped in a participatory manner. First 
of all, the involvement of prospective 
trainees, in the dlesign and conduct ofthe training programmes helps to corn-
municate and demonstrate the true 
nature or sense of participation. The 

experience ot participation helps to 
impart to thie rainee the value of and
rationale for involving the henefici­
aries of development projects. Second-

LY, tile hahdling ot training program­

mes in a participatory manner ensures

that the coursesi are approplriate to
 
the needs of the traine s and relevant
 
to the local situat ion. Al though

various training materials from other
 
countries or institutions may be
 
available, they may not address thespecific concerns or needs of the
 
target group of participants, or may

not he consistent 
with the overall
 
goals of tle agency.
 

RECOMMENDATIONS VO DONOR INSTITUTIONS
 

Tile financial and technical assistance

from donor institutions and inter­
national organizations is all important

element in national programmes to

increase farmers' participation in

irrigation development. More specifi­
cally, the assistance of donors can be

of great vilue in building up agency f
 
capacities to undertake participatory

approaches. The participants recom­
mended that donors:
 

- provide support within a framework
 
of promoting an integrated ap­
proach to irrigation development.
 

Successful efforts in irrigationdevelopment are characterized by a
 
balanced consideration for techni­
cal, social, economic and institu­
tional factors. From tile concep­
tualization of tile irrigation pro­
gramme or project, tile optimal
integration of those complex fac­
tors is essential. Donor support
for irrigation should, therefore,
channel resources in a manner 
consistent wItLh an integrated 
approach to irrigation develop­
mont. Donors should avoid placingexcessive emphasis on one set of
factors to the nglect of others
which may he equally important. 

- be willing to provide long-term
support for national programmes!
which develop participatory capa­
cities and skills In Irrigation
agencies. 

Apart from the support that donors 
provide for speci fic projects,
they should also he willing to 
assist In national programmes to 
develop agency capacities. Donorassistance in this area can b " 
directed to :such elements as the 
estahlishment of pilot projects to 
develop and test new approaches,
the inoiltoring and evaluation of 
these experiments, the design and
conduct of training programmes for 

Y';:":" 2' " 
.... ..... ' " " •':,4 



lifferent target groups, and the 
involvement of external resource 
institutions in tile capacity-
builoing process. 

The development of new capacities
in government agencies requires a 
longer time horizon than tile 
discrete projects that most donors 
are accustomed to supportilng.
Moreover, donor agency planning 
and buageting systems are usually
designed to handle specific pro-
Jects rather than to support a 
process of internal capacity-
building. The participants empha-
sized that donors should begin to 
shift part of their support t 
longer-term programmes that tocus 
on institutional development. The 
consensus of tile group was that 
assistance of this nature would hIe 
extremely important and timely,
Or,'ess irrigation agencies are 
at) le tO acIu ire the essen tia I 
ik i 1 ,I capacities workano to
effectively witth farmers, the 
potential benefits from their pro-
)ects may never by fully realized. 

support the alssemination of 

information and the transfer of 
experience between countries. 

ino sharing of experiences and tile 
exposure of key individuals to tile 
efforts in other countries can be 
a powerful mechanism for generat­
ing commitment to and support tar
farmer participation. It can also 
facilitate tile transfer of suc-
cesstul techniques and strategLes 
to agencies that are trying to 
develor, titeir capabilities. Donors 
can issist in tills process by 
organizing such activities as 
stucy tours, conferences, work-
shki s and seminars. Consultancies 
which involve tile e change of per-
soninc among agencies would also 
be worthwhile supporting. 


promote effective cooperation 

among national agencies and amongi 
researchers and practitioners

involved in irrigation develop-

ment. 


Donors can play a catalyst's role 
in bringing about more [)rodcuctie
coordinarion between agencies that 
have related or complementary 
functions, such as agencies in-
volved in agriculture and irriga-
tion. Donor support can also 
uenerate opportunities for inter­

action and collaboration between 
duvelopmnen practitioners and 
academicians who work in similar 
fiolds. Close coordination between 
agencies is essential for more 
efficient delivery of services to 

, : :I.' , . ' [ . . : ' • .-. ' ' 

tile farmer and for mire effective 
responses to local-level needs. 
Likewise regular interaction 
between scholars and practitioners 
can lead to research and educa­
tional programmes that are more 
reievant and practical, and to 
development work that is more 
aware of, and sensitive to, the 
complex issues and alternat ivo 
perspect ives that mer.it cons i­
deration. 

encourage tie establishment of 
national policies that support
active farmer involvement in 
irrigation development.
 

Although national agencies can 
themselves initiate ,changes in1
policies or new legisiation whicni 
will provide an environment which 
can be conducive to farmer parti­
cipation, the a'lditional support
and endorsement from donor agen­
cies can often facilitate action
ol tile part of' polcy-making bod­
ies. Sucl intervention, ilowever, 
may also be interpreted negatively
and, therefore, donor agencies 
will need to ptaceed carefully and 
only after consultation with the 
national agencies concerned.
 

- examine and pursue increase' 
consultation arid collaborative 
efforts among donors. 

There are many different types of
donor institutions that provide
assistance for irrigation develop­
ment. iFach type of donor has its 
relative strengths and weaknesses. 
Some donors, for example, are only

able to extend tecilnical assis­
tance; a few are able also to con­
tribute tile services of a facili­
tator who can mobilize needed 
resources froln other institutions 
and assisnt in shaping tile capa­
city-building process within the 
agency; others excel in their 
ability to handle their funds in a 
very flexible manner.
 

Donors should begin to examine flow 
they can work together to take 
advantage of their comparative
strengths. Collaboration between 
donors can result in a more appro­
priate and complemenltary mix of 
external support, especially for 
programmes which have long term, 
institutional development objec­
tives.
 

- allow for flexibility in funding 
arrangements in programming pro­
cedures and in ptoject Impleinen­
tatlon schedules.
 

There are occasions where rigid
 

, ," , i 
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donor policies and requirements Donor agencies' should, therefore,
can pose obstacles to farmer par- evaluate their own procedures andticipation and can reduce ther 
 policies to ensure that these areponsiveness of thle irrigation consistent with agency efforts to 
agency to local needs.
srict to promote farmer 

cated k,\engineering methods 

ple 'pie, adherence Forsophisti-Iexam- involvement. 

may simplify approval procedures and
leave little room for farmers to attempt to reduce the time re­participate in design decisions. 
 quired for processing tile requests
Inflexible project budgets may,ot 
 for assistance.
 
allow an agency to react quickly

to site-specitic problems. A tight the participants urged donors toimplementation scheduto that- is examine ways and means of shorten­
basea purely on technical consi- i nj tile Ivan time for securingderations may pressure an agency approvals and of2 simplifying theirto minimize farmer involvement and iniernal procedures. The, partici­
to approach tile project in an pantsautocratic fashion. felt that a reduction in theThere is so-called 'red tLape' within donor-1 always the danger that particular institutions would lead to morepolicies or procedures may gener- elftclivu collaboration, and wouldate the type of behaviour or a)- enable irrigation agencies to* 'proac which contradicts the ob- b|,:come more responsive to their
jectives of farmer participation. cteiots. 

_______ / CC 
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: BACKGROUND 

1.1 General information 

Indonesia is highly diversified in 
both ,culture and resources. it is 
composed of 13 677 islands with a 
total land area of 4 497 214 km. its
climate is tropical and average rain-
fall ranges from 700 to 3600 mm/year. 
Its topography is dissected by 39 
major rivers. As such, irrigat] 
agriculture is of primary importance
in the production of food for its 
population of 150 million. 


According to the Central Soil Research 
Institute, the total arable land area 
of Indonesia is 162.658 million ha,
consisting of 39.291 million ha of 
lowland area and 124.044 million ha of 
uplands. The upland areas are primari-
ly concentrated in Sumatra (47.363

million ha), Sulawesi (19.095 million 

ha) and Irian Jaya (42.200 million 
ha). 


Rice is the dominant crop in Indone-
sia. In 1982, 9.022 million ha were 
devoted to rice production, 4.780 mil-
lion of which were on the island of 
Java. Wet rice agriculture accounts 

for almcst 95 percent of total rice 

production in Indonesia; 
 in 1982,

around 8.173 million he were under sa-

wah or wet rice agriculture. The aver-
age growth rate of the area devoted to 
sawah was 1.99 percent/annum between 
1968 and 1982, compared with the 1.68 
percent/annum rate of growth of the 

total area devoted to agriculture, 


Rice production has shown remarkable 

progress over the past decade. In 1968 

and 1982, the average rates of growth

in rice yields were 4.4 and 3.3 per-
cent/annum, respectively. Output

growth in recent years has also been 
spectacular. For example, between 1978 

and 1982, the average annual rate of 
growth in output was 6.1 percent.

Between 1979 and 1980, it was 12.8 
percent. 


The determinants of increasing rice
production are difficult to identify 
precisely, but since 1968 about one-

quarter of the growth in 
output can b
attributed to increases 
in area har 

vested; the remainder can be attri 

buted to yield increases. The growth

in area harvested may be due to either 

increases in sawah hectarage or to 

improvements In cropping intensity.

Increases 	in yields may he attributed 

to a number of factors, all of which 
exert complementary
influences on yields and- synergisticof
quality 


irrigation, fertilizer use, rice 

varieties, crop management, special
intensification programmes, and coop-

eration among farmers. Between 1972 

and 1981, the relative Influence of 


these factors on growth in output was 
as follows: 16 peLcent due to the 
quality of irriqation, 5 percent due 
to lmproved rice Varieties, 4 percenL
due to fertilizer use, and 75 percent
due to the interaction of these vari­
ables. 

trrigated areas in Iindonesia are 
classified on the basis of irrigation
facilities, management responsibility
and size of irrigated area. 

On the basis ot quality, there are 
three basic categories - technical 
systems, semi- techni cat systems, and 
non-technicdl systems. Technical 
system are thos, which have a water 
supply system separated from the 
drainage system, and where the volume 
of incoming water delivered can be 
regulated and measured at a number of 
points. Semi-technical systems have
 
fewer permanent structures, have only
 
one water measurement device (usually
at the major intake) and have incom­
plete separation of water supply and 
drainage systems. Non-technical sys­
tens have no water management device, 
and have facilities which are used 
simultaneously for water supply and
 
drainage which may result in recir­
culation of water.
 

Systems are also classified on the 
basis of management responsibility,

whether the system is administered by 
government or by a non-government
 
organization. Medium and small (sim­
ple) irrigation systems are under the
 
control of the Ministry of Public
 
Works. Small irrigation systems are
 
usually between 200 and 2000 ha while
 
medium irrigation systems range from
 
2000 to 10 000 ha. Village irrigation

systems also vary in area but are 
managed, operated, maintained by the 
village, either through local autho­
rities or 	through community organiza-

Lions. 

The regional distribution of irriga­
tion service areas is shown in Table 

Table I 	 SUMMARY OF SERVICE AREAS OF
 
EXISTING IRRIGATION SYSTEM
 

Area (000 ha)
 
Island Total Total _-


Plains Irriuatior
 
Java and Bali 3039 2 699
 
Sumatra 27 648 659
 
Kalimantan 24 544 149 
Sulawesi 3 157 
 342
 
Nsatenggara 653 252 
Maluku
West Irian 1 226
18 718 


lOTAL
 
7 8 0
Source: Indonesia, Policy Options and
 

Strategies for Major Food Crops, April
 
1983.
 

bN 
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These f igurcs underscore the impor-
Lance of irrigation to agricultural 
production in Java, With only 7 per-cent of the land area, Java and Ball 
account for about 60 percent of the 
irrigation service. Java and all are 
endowed with the best soils, for irri-
(Jateld rice production and support 
about 66 percent of the population.
The extent of irrigation areas is, 
therefore, in reasonable balance with 
the broad distribution of population. 
However, the productivity of sawahs in 
Java and Blal i is greater tha--n-the 
other islands. 

The Ministry for Public Works has the 
overall responsibility for irrigation, 
and the Directorate General of Water 
Resources Development has the major
responsibility tor designing and 
construct.ing irrigation systems. 
Operation and maintenance (O&M) of 

irrigaLion systems down to the ter-
tlary outlet has traditional ly been 
tile responsibility of the provincial 
Public Works Services. Beyond that 

point, farmers, through their various
 
organizations, are responsible for 

OcM. 


Irrigation management began 
 when 

sugarcane cultivation was started in 
Java in the 18th century. Several 

irrigation schemes were constructed 
during this period, such as Pemali 
Comal Irrigation System, Cirebon 
Irrigation Scheme and the Pekalen 
Sampean and Glapan Sedadi Irrigation 
Systems in Java. After sugar began to 
be 
 exported, tire Dutch Government 
started to improve and to increase the 
farmers' rice production. Before that 
time, water distribution for paddy was 
only of second prioriLy after sugar-

cane (day 
time for sugar and night
time for paddy crops). However, the 
regulation was tiien changed, and today 
the cropping intensity and cropping 
patterns in Java are much higher and 

much better than in other areas. Also 
the water user associations aid farm-
level water management in Java are tile 
most advanced irr Indonesia (with the 
exception of Hali). The ulu-ulu (water 
master) system has been, effective and
the yield, pruriiction, and income of 
farmers are higher in Java than in 
other areas. 

Since the first of 
the Five Year Plans 

(Repelita I, i969-1974), improvements 

have been made in 
existing irrigation 
systemsl, including those which had 
buen established in the ]Bth and lqth 
centuries. The development of new 
Irrigation systems outside Java tras 

also been carefully carried out. Tre
 
rehabilitation and development acti-
viIes cove r water supply, watLer 
dilstriburtion, water management and 
such issues as personnel, training, 

and administration, However, the 
involvement of farinors in' :he guneral 
planning, dusigrn and construrct ion of
the irrigation sysL(o was ofton no­
gloated. 

CoordinaLion in iirri'jation management 
at the local level is achieved through 
an lrrigaLirn Committee. It. is corn­
posed of the Governor as the colnmitLee 
chairman, the I rrigaLion service Chief 
as tihe secretary, and Lho head of tLie 
Agriculture Sorivice and the head of 
tile Aurarian Service as mreinbers. 

The followinq sections describe tile 
fout models (if irrigation organization
and farm water iranagonmunt ini Indone­
sia: 

- the Subak irrigti n sysllter; 
- the Vill-age irri latio system; 
- the ulu-ulu des. or Village Water 

,&Ilste, rr6 -- , scheme; and 
- Que Ilianagemen of tire tertiary

Iovl of a aIirger irrigation
 
sysl.
 

SpecifIic case studies of each model 
are presented in order to illustrate 
tile uniue practices and charactLris­
tics of each type. 

The Subak Irrigation Systeri 

Tire Subak is all indigenous community 
organization found fail.in Sulbak 
irrigation sys Lels are rrranan'.d and 
operated entirely try farmers'; it i5 
also completely irndependent of the 
village admrinistration. The main
 
objectives of 
the Subak are to provide 
equitable water distribution, to 
maintain and improve tile irrigation 
system, to increase food and crop
production, to theincrease iembers'
 
well-being, and to organize tile so­
cial, economic andi rel igious acl.vi­
ties of its members. The Subak Is a
 
rrulti-purpose organizaLion, 
 but agri­
cultural prodict Ioni is ts primary
 
goal. 

rho case ;tudy is on the Medewi Subak 
in [ali, a 280 ha system located in 
Pekutatan Kecamatan, Jeibrana Kabu­
paten. The heudowi Subak was built by
tire farmers of Medewi Village in 1926. 
In 1939, tile system wan reported as 
irr i ing 162 ha. The systm con­

sist .d of a 0.272 km tunnel from tire 
intake, an opei, main canal or 1.934 
kin, 0.010 kin of draimiage canals, O.38 
km of secondlary canalis, and 4.630 kim 
of tertiary and quart.ernary canals. 
System facilities include four livi­
sion boxes and e sipiron.
 

Tire general planning, desion ind
 
construction of tile sstem were doile 
through mutual. ass tLance by the 
f irmers, withoti any assistance from 
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the government. They have also re-	 placing overall responsibility for"inaiimod entirely independent in terms 	 irrigation system management. in the 
o foporation and maintenance activi- hands of one or more special villagJe 

. officials. What commonly ovolves is avtis. 
single purpose organization within the 
community charged witth the poration 

TheVilae Irrigaitin System 	 andinlaintenance of the vililage irriqa­
tion system.


Thu" trad it ional1 v ilIlage i r riglat ion
 
syStL;on is managed by tho farmers 	 Two case studies are presentod under 
themselves. However, the government t i s categ(ory . One is the MitLra Cai 
may have been involved in' the con- waLor users assoc iat ion in c i rubon 
struction or ruhabilitation of the Kabopatun. lis association is a union 
_ystem. The case study is on Lho of two n. ghbou r i no ass c i at ions 
'Glonggong irrigation system, si tuatod Beberan ,Aitri Cai and Seran Mitra Cai 
in Gondang Kecamatan, Sragen Kabu- - which together account for 74.9 Ila 
paten. This sysLem, which irrigates of lowland irrigated area in two vii­
287 ha, is located at the foot of Lawa lages. Thin area is part Of a larjer
Mountain, around 95 in above sea level. irrigat; )n system LhaL irrigates 4(2
The water supply flows from tile Winong ha, built, by the Iut'h ill 1905. 
barrage, located on the Sanu River in 
the Tangu Village; the Glongjang The other case study is on the IIIPPA
!ystem shares this water suppl, tth water users association of the Pekalen 
the vi llages of Tanggoul and Godanil: Sampean Ir.rigati on System in Jemler 
the basic tac ilities consist of 15. 180 Kabupaten. This association is ru.lpoll­
kn of tortiary canals, 2.0 km of sible for 156 ha of irrigated arei(. 
quarternary canals, and 21 division 
boxes, without any measuring devices. The Mitra Cai association was chosen 
The water lischarge is 100 I/S during for study because of its use of v 
the wet season and 100 I/s in the dry 	 unique system, called the Mayoran
season. The system was built in 1936, systmi. Un(er this system, there are 
first rehabilitated in 1953 and re- two key officials involved in irriga­
habilitated a second time ill 1972. a-tivities. The firsttion 	 official, 

the Raksabumi, is a village official
The planning, design and cons" ructilon who has respnsibility for all agri­
of the system were done jointly by cultural and production. oriented 
both government and aermers. The weir activities. The second , official,'and part of the main system were built the mayor, is responsible [or manag ing
by the (goe.rnment, while the tertiary all irrigation system O&M work. ioth 
facilitios were completed by tIe officials work closely with eacI 
farmers by mutual assistance. other. 

The system suffers from ash .rtage of In the Beberan-Serang system, dry sea­
water during tile dry season, and this son water supply is inadequate for 
has been a source of conflict among irrigating all the crops planted. The
farmers. These difficulties in water Beberan-Serang service area is irri­
management provided the impetus for gated by one tertiary outlet. 2.3 km
the establishment of a new water users 	 of tertiary canals, 0.4 kin of quarter­
association in 1973. This positive nary canals and three division boxes. 
step was alsli supported by the Agri­
cultural Service which provided tech- 'Tile IITPPA water users 	 association is
nical assistance! and training to located in one of the villages within 
farmers on on-farm water management, the Daerah Irigasi (Irrigation Area)
'he members of the organization were Mayang, Jengawah engamar, Pengavian,
further encouraged to improve their lunber Irrigation Section. The asso­
water management practices in 1975, ciation is responsible for 156 ha of awhen the neighbouring village of 226 ha systam which draws water froni
Tanggul won the agency-sponsored the Jalang river. The system facili­
provilicial water management competi- ties consist of a weir, built in 1912,

S 	 tion. The assistance of the Agricul- one tertiary outlet, one division box,
tural Service as well as tile close 3.2 km of tertiary canals and 0.3 km
coordination of the associations with of quarternary canals.
 
their neighbouring water users' groups
 
have permitted tile Glonggong system to 	 In both systems, the farmers are well 

i the participation of its motivated arid maintain good relation­enlist full 
meiners ipn water management. ships with tue Agriculture Service of 

the Government. The Agriculture Ser­
vice ,has actively promoted waterThe Ulu-Ulu Desa SCI;eme 	 management with the use of a manual, a 
system of trainiig and visits, and

The Ulu-Ulu Dosa (village water mas-	 regular competitions between 
 water
 
ter) scheme refers to the practice of 	 users associations. 
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Tict Tertiary Levul IWater Mana,Jenont 
System 

he fourLh model of farm water mIanage-
mont involves the appointment of a 
tertiary water master or ulu-ulu yak 
who has overall responsf=iT-y';r 
water management at the ftertiary 
level. Each tertiary level unit is 
around 100 ha in area and may go 
beyond the boundaries of villages. The 
size of the tertiary and the appoint-
ment of a single responsible individ-
ual permit fast and efficient communi-
cation of instructions or information 
within thu irrigation system. To some 
extent, the tertiary level water 
master scheme also reduces the poten-
tial of operational problems arising 
from social or political conflicts 
and interests within the 	village, 

The case study involves the 'Tirto 
mulyo hiarmatirta, a 67 ha tertiary 
within the 9080 ha Gung Irrigation 
Area, which was 0'voloped in 1927. The 
67' ha tertiary spans two villages - 53 
ha in Sindang village and 14 ha in 
Pagiyanten village. Tile tertiary is 


servedl by one tertiary outlet, 2.7 km 
of tertiary;.canals, 0.4 km of quar­
ternary canals, and one diversion box. 
The design and construc'Lion of the 
main system was accomplished by the 
government; the tertiary facilities 
were developed by the water users. 
Today, the management at the tertiary 
Level is coordinateo by the ulu-ulu 
yak with the 4sistanco of the ri--u'uJ-u 
Teisa from Sindang village anl-r'-(R 
Pagiyanten village. A special crew of 
workers from the vi lages is also 
involved in the regular ailtenance 
acliviies. 

In this tortLiary area, conflicts over 
water occur during the dry season when 
there are shortages. The discharge 
during the dry season falls Lo 65 I/s 
as compared with the wet season aver­
age of 92 I/s. The Agriculture Service 
in the area is also active in ensuring 
that all necessary agricultural inputs 
are available. 

Table 2 gives the descriptions of the 
irrigation systems of the case stud­
ies.
 

Table 2 	 IRRIGATION SYS'IEMS OF CASE STIIDI:S
 

Type of 

Case study 	 irrigation 


Sys tom 


Medawi Subak 	 Farmers 

Irrigation 


System 


Glonggong Village 

Dharinatirta Irrigation 


System 


Beberan Serang 	 Village 


Mitra Cai 	 Water Master 

System 


Jenggawah" 
tIIPPA 


Tirto Mulyo Tertiary 

Iharmatirta Water Master 


System 


1.2 Common Problems 


The common problems faced by each of 

the four cases vary from thlo technical 

and socio-economic aspects to the 

institutional and agricultural as-

pecls. 


1. Inaduquatu physical structures, 


Irriged
 
Area 

(ha)
 

280 [Built in 

(allI 0.272 km 


Technical data
 

1939
 
i:unnel main canal
 

Province) 1.934 km open main canal
 
0.010 km main drainage canal
 

0.238 km secondary canal
 
4.630 km tertiary and
 
guarturnary c',nal
 

4 division boxes, I siphon
 
287 

(Central 

Java) 


74.9 


(West 

Java) 


156.0 

(Past 

Java) 

53.0 

(Central 

Java) 


Built in 1936
 
15.180 km tertiary canal
 
2.0 km quarternary canal
 
21 division boxes
 
Built in 1905
 

2.30 kin tertiary canal 
0.410 km quarLernary canal
 
3 division boxes
 
Built in 1912
 
3.2 km tertiary canal
 
0.3 km quarternary canal
 
Built in 1927
 
2.7 km tertiary canal
 
0.4 km quarternary canal
 

incomplete canal systems and 
insufficient water supply are 
common problems which result in 
virtually limitless water supply 
at the head of the systems and 
untimely deliveries at the tail 
end. These problems generate 
conflict between farmers at the
 
head and tail, and between vil-


B 
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lages. This 
adversely 
patterns and 
tion. Whore 

situation has also 
affected cropping 
agricultural produc-
there is an absence 

ii. The tertiary diesins 
permit tle operation 
systUm for diversified 
patterns using paddy, 

l id not 
'of lhe 
cropping 

secondary 
of a functioning 
association and a 
rotation at the 

water users 
lack of water 
,tertiary and 

crops and sugarcane. 
particularly evident in 
and HIPPA. 

This 
Mitra 

was 
Cal 

quarternary levels, water distri­
bution will be inequitlanlie and 
corflicts will exist.. 

iii. Iigh 
Mi tra 
which 

siltation 
Cal and 
will make 

was observed in 
leiberan ;;orang
it difficult Lo 

ii. Irrigation engineers have limited 
knowledge of water users associa-

operate 
tuns. 

and maintain these sys­

tions ard farm water management.
They possess skills and expertise
in construction .nd, therefore, 
are predisposed to assess prob-
less and solutions in torms of 
the physical structures arnd 
engineering specificaiLons rather 
than in terms of arm water 
management or in titutional 

iv. In the Subak case, unlimited 
supplies of water are available. 
This may lead to pour maintenance 
of facilities, given that tie 
delivery e appropriate and roli­
able amounts of witer is a pro­
condition for effective community 
mobilization and action for 

factors. Farmers a e seldom 
represented in the irrigation 
committees that formu late plansT 
for construction or system opera-
tion. Most of the information 

2 ( 

system maintenance. 

IF 
PROGRAMMES 10 INVOLVE 

R 
FARMERS 

flows are upwards and are con- Tile four- case studies of farm-level 
corned only with the security of 
the phsyical structures rather 

water management in Indonesia are 
examined within the context of farm­

than with the needs of farmers 
and their crops. The situation is 
further complicated by the exist-

ors' participation and involvement in 
irrigation management. Special atten­
tion is given to the aspects of tradi­

once of large centralized bureau-
cracies which are responsible for 
system operation and water dis­

tional organization, government inter­
vention and organizational linkages. 

tribution. 

iii. Although farmer participation in 
system management is important, 
tho Irrigation Service personnel 
have little knowledge of or 

2.1 

The 

Farmers' Participaion and 
OraniFzati§n 

Medewi Subak 

experience 
ers' needs 

in identifying farm-
and in organizing 

The Subak is the indigenous, agro­
socio-re lgious organization based on 

farmers Into water users associa- the Hall"nese traditional common law. 
tions. The case studies show that Subaksiave existed for centuries and 
59 percent of farmers in irri-
gated areas are small farmers and 
tenants, which may make tile 

have maintained their basic structure, 
incorporating elements from each-of 
the different regimes. According to 

organizing process more diffi-
cult. Today, very few of tile 
large irriatLion projects or 
systems have incorporated farmer 
involvement 41 project design and 

the antihropolvgist Dr R. Goris, the 
Subak system was established at the 
time when the tradiLional system of 
sawah agriculture was developed.
During the Ith century, the Subak 

management system was 
word "Subak" 

already well known. 
is derived from the 

The 
word 

1.3 Specific Problems 
"Souwak", 
bution". 

meaning "good 
In the Bandung 

water distri­
d'strict, the 

The case studies also revealed several 
work 
to a 

"Subak" means "water distribution 
farmer's sawah field". In Jow­

problems which are specific 
cular situations and areas. 

to parti- brana, the word comes from the 
"Suba Karma", meaning "good deed". 

term 

i. With 
and 

tre exception of the Subak 
Glonggong Dharmatirta, the 

The Medewi Subak is composed of irri­
gated rice farmers who draw water from 

systems that were investigated 
all exhibited incomplete planning 

tie 
the 

Yah Satang River. 
Subak are based on 

The 
the 

borders of 
boundaries 

and design of tertiary facill-
ties. The explanation tor this 
was the inadequacy of farmer 
participation in the design and 
construction stages. 

of the irrigation system service area 
and do not correspond to the political 
or village boundaries. The Subak is an 
autonomous and democr'atlc organliz­
tion. Consultation with, and parti­

[. . ' +,' ,' 
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cipation from, rank and file members 
are important features of the Subak 

decision-making process, 


The primary objectives of the Medewi 
Subak are to distribute irrigation
 

,water in an equitable manner, to 
operate, maintain and improve their 
irrigation system, to coordinate 

agricultural activities and practices 
(cropping calendar, cropping patterns, 
etc.),v and to organize the religious 
affairs of the community. The mewewi 
Subak is, like other Subaks, a multi-
purpose organization. 

The Subak is completely independent of 
village administration; it has its own 
laws, called the "iwig-awig". 

The awig-awig is an indigenous set of 
laws and dates back to tho period when 
kings reigned in Bali. There are 
cases, however, where the awig-awigs 
have boen revised by local government 
authorities. In many Subaks, the awig-
awig, is preserved on a dried palm 
leaf written in old Balinese language; 

in others, the awig-awig is passed on 
through oral tradition. The awl-awig 
en3hrines the general traditions of 
the Subak - the religious and social 
principles, norms, fines, water distr-

ibutlon rules, lists of key officials 

and their responsibilities, meeting 

rules and schedules, funds, management

policies, rules on membership and 
coordination between Subaks. Changes 

in the awig-awig must be approved by 
the Subak membership in a meeting.
Only rarely are changes made in order 

to standardize the form of the various 

awig-awirs, rather than to change the 

basic conrlent. 

The chairperson of the Modewi Subak is 

elected on the basis of merit. Ills 
role is to mediate between the Subak 
and the various government agencies.
 
Above him is the sub-dtrict Coord­
inator; above him is the regency 
coordinator. Both are appointed by the 

regency head and have civil service
 
status. 


The meeting times of the Subak are 
specified in the awig-awig. In some 
cases, there is no fixed schedule and 
meetings are called by the Sub-dis-
trict Coordinator. During the meet-

ings, the members, who all have equal 

rights to vote, discuss work plans, 
water distribution, cropping patterns, 
eligious ceremonies, tertiary devel-
opment, etc. 


While a farmer may be a member of more 

than one Subak, he or she must recog-

nize the obligations to each. The main 

obligation is the individual contribu-

tion to the collective works done by 

all members for the benefit of the 


LJmmunlty as a wholo. Collective work 
'Is compulsory, but Is organized in a
 
democratic manner. Failure to fulfil
 
the obligations of a member is pun­
ished by a'fine. 

The Modewi Subak was established to 
provide relatively small and independ­
ent water sources for irrigation.' Tile 
obligation of each Sulak member is to 
participate and be involvid in all 
aspects of system construction, opera­
tLion and maintenance. Members have to 
follow the Subak rules and regula­
tions, to pay fines, to make contribu­
tions and to pay the land Lax. Each 
member has to provide a contribution 
to the collective work in proportion 
to the service received from the 
Subak. Those with more land and who 
therefore receive more water have a
 
greater obligation to the Sul)ak. :f a 
member is unable to participate dti 
rectly, he is required to send a 
friend or relative in his place. In 
general, tile most common offences 
which are punishable by fines are: 
illegal water consumption, disregard 
of the collective work, absence at 
meetings, damage to irrigation struc­
tures, and failure to observe the
 
cropping pattern. The heaviest fine is
 
for irrigation structure damage. In
 
1982, the fine [or this offense was
 
Rp. 12 500. Failure to pay the fine
 
usually results in a doubling of the 
fine and, in tile case of continued 
refusal to pay, in a cut-off of water 
delivery to the delinquent member. 

In the Modewi Subak, religious cere­
monies accompany all the major agri­
cultural activities. Ceremonies are 
hold at the start of land preparation, 
before transplanting, when water is 
delivered to the first sawah field in 
the wet season, and o ,iFTterocca­
sions.
 

The Village Water Master or Ulu-Ulu 
Desa System
 

There are two cases examined under 
this type of farm water management: 
neberan-Serang in Cirebon and Jung­
gawah IIPPA in Pekalen Sampean. 

The most common type of farm-lovl 
water management in Indonesia is' based 
on a system using village water mas­
ters. In Central and West Java, the
 
water master is called "Ulu-Ulu Dlesa";
 
in East Java, "Jaga Tirta"; In North 
Sumatra, Raja Bondar; and in West 
Sumatra, "Tuo Bandar. lie is usually
appointed by tile Village Chief, with 
the con3ent of the Camat (Subdistrict 
llead), and is therefore part of Vil­
lage Leadership or "Palnong Desa". He 
is responsible for the O&M of all 
types of irrigation systems In the 
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vlllaj' boundary, particularly tIe 
mobilizatlon of communal labour to 
maintain, repair and improve the 
irrigation system; the distribution of 
irrigation water equally;' and COmmun i-
cat ior with the village clof anid 
government off icials. H is responsi hi-
lit', is determined by the administra-
tive boundaries of tile village antid lot 
by tertiary irrigation system 

I1n cie ca se of Beberarn Sera n M Itra 
Cai, ti'- vi lage water master is 
called "Mayor Cal" or "Pehibanyon" and 
he is subordinate to the "laksabuumi" 
or "Nqalambang" (village official who 
has responsibility in agriculture arid 
prosperity acitivities). The Mayor Cai 
has several workers to work with tie 
,&m of irrigation systems in their 
viilage. Together with the RIakSabuin i, 
thre Villae Chie. anid the farers in 
the village plan the, irrigation system 
improvement, ope ration and maini.ein-
anco. The design is done by Mayor Cai 
stperv i sod by Ju ru Pe ng a i ran . Tie 
implementaLion of tile construction is 
executed by Mayor Ca i and his workers. 
'The 0&34 of tile system is impleimerted 
by tie Mayor Cai and his star. 

Durinq tie programme for tertiary 
rehab iii tat ion imploretntei in 1-)75, an 
attempt was made to organize the farm-

eraofra Ca i cause the rspon-
sibilities for irrijation managon ,nt 
were vested ir a tew village offi-

cials, there was an absence of air 

act ive ard fully fui itinrig w, to r 

users association in t.li.ra Cal * 


Du ri n~j irmplenonLta LIol of L:ti ary 
rehabilitaL n and developmreit, the 
principot, of farmers' involvement ilr 
tie planning arnd design process was 
difficult to implement because the 
d'uaigri work was being done by contrac-
tots. Trhey felt that tile participatory 
approach woul d(lelay project imple-
mentat ion, 

The other cas. of a Village Wateur li.ts-
tor System was in Jenggawah llippa in 
Pekalen Sampean. The Jogotirto was the 
nickname of Ulu-Ulu Desa there. h was 
a subordinate of the village chief. lit 
gunerli, the involvement and *artici-
pation of farmers in lenggawah IIIPPA 
was similar to that found in Mitra Cal 
in Cir?on. Tue water users organiza-
tiIon was not so well developed. 

The v aillaojirrio ~in or iir/aira
jyo~r 

The harratirta system of water man­
agemrt was Informally introduced in 
parts of Central Java in 196I0, and 
officially introduced throughout the 
Province in 1971. Although the laws 
provide certain common guldelines for 
the Wharmatirta, the details on organ-

th hj atita
 

izaLtion and resptinsibilitier are left
 
to individual irrigation groups.
 

The lharmatirta conce)L l)resul)poses 
Strontiry utL eMOrat iC Village (overn­
ment with th! Village Council as t.he 
hilhust Ilnel aithority. Tle concOipt 
j-9 based - certain Subak prir ie)le,; 
as well bs ol custonary law. Critical 
to its o'puration is 01i1,un ary ctp.­
o ra ILon, i mutuial hel p and at; ceement . 

)iarmatira leader; are usuaIly farm­
vrS elecLed lry their corra I tuLntit 
[arner members, and are re;ponsitbLe 
for 0.-1, as well as Ior requlation, 
enforcemen, arid o , I lecd. ion. 

The Giontgong Dhalnmatirta oritginated 
with tile local community In 1953. 'lle 
village's earlier special IrrigaLion 
Rogu Iai nn had governed wat,.or tiistri­
butLin quilr well. It was baso on the 
vil lage as a uni t. All tile I antlown rs 
ar( titller in the village belonged to 
tire lDharmatirta . Tor)day, tire assoc ia­
tLir memberhiip curilistL of 115 percent
 

[,arldoniors and 15 percent tillers,
 
where 819 percent of )wler-cruiltivaLr-s
 
are small farmers Cle';s than 0.5 ha).
 

The Dharmatirta Chief is the energetic 
u lenn tarY--.;ii-]i-oteacher. 'TheIl loadc r 
of tie DIharmatirta nro not necessarily 
village (Tffilcialst they can be farmers 
elected by the farmers of the Dharma­
. directly tirreo-yoar periods.
tirta for 
'lte -duties of Dharmatirta iellrbers are 
to maintain farr ditILies along their 
own farms and Lo wirk Lo. tilr Itu 
mainta in tertiary canals. In th 
(;ionggong village, farms are grouped 
into Lwo blocks and each block, in 
turn, has three sub-sectors. 

The Ulu-Ulu, Ulu-Ulu Assistant and 22 
Water Guards are responsible for (ils­
tributing water to each block and to 
each group. Glonggong Dharmatirta is 
well doevloped as a village organiza­
tion. Its chief is a well-motivated 
and active leader. From Lie begilnning,
tile organization was characterized by 
relatively egalitarirn l.Ind ownershrip 
and a strong tradLtion of collect lye 
work; both leaders aitd members parli­
cipatod in tire planning, design and 
construct ion of theIr irr igatin 
system, from tire weir, canals and (n 
structures Upr) to [arm level. The 
des ign process was assisted by tihe 
Irrigation Service, but the O&M o Lile 
irrig;ation nystom is completely tire 
ropr ons h I ill ty luirrna t1rLa. Onlyit) of
LLit oleration ol th--wroF is super­
vlsed by tire Public Works. 

Trhe 1rliary Level Water ManoajemenLt
 
Systel
 

There are significant differences ho­
tweon the Ulu-UIu Vak (Tertiary Water 



Master) and the Ulu-tilu Desa (village 

Water Master). rhe Ulu-Ulu Vak has re-

sponslbility for oni tertiary unit, 

which may' cover more than one village,
,
while the Ulu-Ulu Dasa has jurisdic-

Lion over irrigat7oin a single vil-

lage. The former is elected by all the 

farmers within the boundaries of a 

tertiary unit, while the latter is 
selected by the Village Chief. flow-
ever, both kinds of water masters are 

compensated in kind or by being given 
the rights to cultivate communal land. 

rho Tirto Mulyo Dharmatirta was esta-
)blishedo i 2 December 1970 as part of 

the rehabilitation and development 
programme of tertiary systems financed 
by the Government. During the rehabi­
litation of Tirto tiulyo, plannini and 
design were done by a consultant. The 
consultant had tried to include farmer 
participation in tile design process,
through me,tings with the Village 
Chief, Uhlu-Ulu Yak, tllu-Ulu Desa, 
Dharmatirta Cilief and its Committee, 
and other key farmers. rhe Schedule of 
construction implementation was also
discussed, .;o that farmers' needs 
regarding equitable and efficient 
water distribution, cropping sched-
ules, and the minimization of tile 
losses of farmers' land (used for now 
canal development) could be incorpo-
rated in the planning and design of 
the tertiary. Unfortunately, during 
construction, the contractors did not 
use local labour fully and there was 
no collective work effort to complete
the project. 

Due to the poor motivation ot the 
farmers in tile tertiary, a Dharmatirta 
Committee was again Organized in 1975 
and, again, in 1977. The Committee was
 
composed of two chiefs, two secretar-
los, one treasurer and six sector 
chiefs. The goals of the committee 
were to provide and regulate irriga-
Lion water in an equitable manner. 
Committee members received componsa-
tion. During the general meetings of 
the association, which were held once 
a year, committee members were elected 
and were required to serve for a 
period of three years. Th'i comittee 
was empowered to plan for anid tojf 	 manage the operation of the system, 
They could impose fines or sanctions 
on members who disobeyed rules or 
regulations. In addition, tile activi-
ties of tile association were super-
vised by irrigat ion and Agriculture 
officials. Finally, the farmers in the 
tertiary were also Involved in other 
rural organizations such as the vii-
lage cooperative and rice production 
organizations, 

2.2 Strategy to Involve Farmers 


During tile Ropelita I (th first five-

year national plan which began in11
 
1969), tile rehabilitation of existing

irrigation systems was initiated with
 
foreign assistance from such inistitu­
tions as the Astan Development LBank
 
and the World Bank. The targets were
 
ambitious and there were pressures for
 
rapid results and timely Implementa­
tion. Because of thuse pressures, a
 
number of procedures in project devel­
opmQnt was changed. Tha design of the 
project, which usedl to be the respon­
sibility of the Irrigation Service, 
was contracted to private designers. 
Tile tertiary rehabilitation, which had 
been accomplished by commurity of­
forts, was also contracted to private
const;ruction firms. 

Although tile thrust in these years was 
to increase the responsibility and 
involvement of government in irriga-
Lion development, the application of 
tile policies varied according to the 
situation in each project area. In 
Medewi, the planning and design of tile 
rehabilitation were done jointly by
 
tile Irrigation Service anc, tile Subak
members. As a result, local concerns 
were addressed. For example, the
 
schedule of construction was planned 
in 	 view of the planting schedules and 
the cropping pattern. Tile Subak was
 
also informed about the desigrn, oper­
ating procedures, and special facili­
ties of tie system. Training was 
provided on tile operation and mainten­
ance of the physical structures. The 
government built tie major weir; tile 
improvements in tile tertiary struc­
tures and other facilities were left 
to the farmers. However, tile govern­
meat still provided supervision and
 
subsidieE to the farmers, as required. 

In 	the Glonggong Village Irrigation

System, everytling was left to tile 
farmers. Government provided guidance,
 
extension and some subsidies. Key
farmers and Dharmatirta leaders also 
received training an_ incentives.
 
Government construction work was
 
limited to tile main and secondary
 
systems - the rehabilltation of tile
 
Winong weir, 5 kilometros of main and 
secondary canals, and 11 diversion 
boxes. Prior to tile rehabilitation 
work, the association was already 
funclonlng well; they had, in fact, 
constructed during 1977-80 a large 
nllmber of structures - 53 diversion 
boxes, 13 Cipolettis, 278 Thompson 
measuring devices, 23 culverts, 16.68 
km of tertiary canals, 10.405 km of
 
quarternary canals, 4.895 km of ter­
tiary drainage canals, 10.05 km of
 
guarternary drainage canals, as well
 
as 	91 ha of land levelling.
 

In Beburan Serang and in Tirto Mulyo,
 
tile government also performed the
 
rehabilitation and development work on
the tertiary system. Farmers' pri­
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dipation was monitored through the 
rugular reports from the Irrigation
Committee, from the project management
from the contractors and from the 
designers. External agencies such as 
the local government, Agriculture
Service and Agrarian Sorvice also 

monitor such activities as the reha-

bilitation- programme, system O&M, 

water deliveries and collective 

work. 


The support for farmers' participation

is found in a number of laws and regu-
lations, such as the Government Regu-
lation, the Presidential Decree, and 
the Governor's Decree about 
 water 

users associations. The rationale
 
behind the support for farmers' parti­
cipation is that, ultimately, farmrh. 
have to be responsible for tile O&M oftheir systems and that government may
not be able to help each system more 
than once. 


2.3 Linkages with Governmet A-lecies 

In village irrigation systems and in 
tertiaries of large systems, the 
Agriculture Department is responsible
Cor providing extension and technical 
assistance. This may alo 
include 

assistance in water management.

Together with the Irrigation Service 
and the local government, the Agri-
culture Service seeks to promote
water users associations. 

In the Jenggawah iHIPPA 
 and in Bee-

ran Serang, tme Agric" 1ture Service 

and the local government participate
in the Irrigation Committee and pro-
vide assistance in the development ofthe water distribution system, tile 

land-use plan and tile cropping calen-

dar. 


In the Medewi Subak, the Agriculture
Service through 
its field extension 

workers conducts training and visit. 

activities 
twice a week. The Irriga-

tion Service also conducts regular

meetings with farmers. 
In addition,

tile Agriculture Service, the Irriga-
Lion Service, and the local government 
provide trainers who conduct selinars 

for key falmers dad village chiots on 

water management. These agencies 
also 

support farmers' Initiatives by pro-
viding such asInputs construction 

materials 
 for Subak activities to 

rehabilitate or [Fmprvo the irrigation

facilities. 


3. ASSFsSMEN'" OP"SYSTEM PERFORMANCF 


In this section, the performance of 

the various irrig-tion systems do-

scribed above is evaluated. The evalu­
ation focuses on three aspectsr watfmr 


distributin, water management and 
agricultural productivity. 

in general, the farmers in community­
managed irrigation systems, such at 
the Subak and Dilarmatir La Village
Irrigjio SysLemshave -ach-eved high
levels of performance and eff iciency
in water distribution. hin can be 
attributed to the fact that the farm­
ors in these systems were directly in­
volved in planning, designing, con­
structing and operating their own sys­
tems. The govurnment programmes which 
brought now technology and engneering
improvements penni tted these systems
L become even more efficient.
 

3.1 Medewi Sub.k
 

The M.'dc-ISuhak irrigation area is 
divided intn seven Tempok (blocks)
 
wi th each Tempek rang ing [ron 3.5 ha 
u1p to 7).;'4 ha. Within tile in'livldual 
block, waler in distributed in proper-
Lion to Lh,' sawah area, using mostly 
the "Tenah" aFtil'Te "tek-tek" as iea­suring units. The tenahi is a variable 
unit of land (about 0.35 ila) which is 
related to water, land quantity, rice

seedling and yield. It 
also determines
 
the wark required of every farmer for 
Irrigation system maintenance. A tok­
tek of water, on average, irrigates
0.6 to 0.8 la of land. The quantity of 
water from the Medewi river is suffi-
Went for Medewi. iecauso the weir and 
the canal of the neighbouring Subak 
was broken, the water 
from MeJow weir 
also irrigates the Yeh Satang Suhak,
and during the dry season there is a
rotation system for the two Subaks.
 

in the past, the efficiency of water
 
use was relatively low and eachI sawah
 
was provided with inore than enolggi
 
water. As a result oif tile training
programme 
on water management, the
 
water use for each sawah 
improved. The
 
maximum water depth in sawah is now
 
kept at 2.5 cm with a coiKi nation of
 
intermittent and continuous 
 irriga­
ion. The Irrigation Service also
 

manages water in the and
river water
 
allocation among Subaks. 
On a regular
 
basis, the Irrigation Service, the
 
Agriculture Service, the 
local Govern­
mont and tile Subak formulate the water
 
allocation 
 foreach season. Although
there is intervention from government,
the Medowi Subak Is still kept Intact 
as 
a water management orgalization.

Tile Medewi Subak still has responsi­
billty for planning improvements and
 
O&M for the whole irrigation system,

except for 
tile weir and the alloca­
tion of water dlstribution from the
river whicl are managed by the Public 
Works. 

The flnancia] resources for Modewi are
 



also managed properly. The sources of 
funds are as follows: 


Members contribution 
 76 percent

Fines 
 10 percent
Crop & agric. inputs sales 7 percent
Others 7 percent 

Total 100 percent 

The members' fee can be class if ied 
into several types: 

i. 	 A periodical fee which is usually
collected after harvest. There 
are three types of periodical
fees: 

a. "Pengat" or "pengampil". mem-
hers who are not active parti-

cipants in Subak activities

should pay Rp. 1000/ha. Mem-
bers who are active partici-
pants in each Subak activity 
pay only Rp. 500/ha. This fee
is used for religious core-
monies or for the compgnsation 
of tile Subak Committees. 

b. "Sarin tahun". Each Subak
member pays this fee in--i--

after each harvest. The amount 

is set during the Subak mom-
bers' meeting; in 1982 they 
paid 	Rp. 440/ha. 


c. Fee for compensation of Con-
mittee Members, which is paid 
by each member: Rp. 880/7.5 ha
 
or Rp. l17/ha. 

ii. 	 A non-periodical fee which is
collected on an irregular basis, 
depending on emergency needs 
and 

urgent Subak work (for example, 

irrigation rehabilitation and 

improvement).
 

All funds are spent mainly for the O&M

of tile system, for religious offer-

ings, for Subak Committee salaries,

and for the reserve fund. In 1982, for 

example, the composition of fund 

allocation and spending was: 


- religious offerings 62 percent 
- O&M irrigation system 25 percent 
- Subak staff salaries 3 percent

others 
 1o percent 


Improved water management and agricul­
ture management (due to training on 

agricultural practices, agricultural

inputs, water management, and improve-

ment and rehabilitation of the weir,
tunnels and other structures), had 

several results: 


- 'rhe cropping pattern and croppingintensity changed significantly. 
Beforo improvement, the cropping
pattern was paddy-paddy (some-
times with palawija for the third 

i4 

crop) . After improvement, the 
pattern became paddy (100%) ­
paddy" (100%) - palawija (100%).
The farmers now use a high yield­
ing variety of paddy with a 
shorter period of maturity and
less water requirement th .n 
before. Tile other positive out­
come is the absence of fallow
land afte: the second paddy crop
is harvested. Previously, about 
(fl percent of the land was uncul­
tivated for 65 days.
 

Increased paddy production from 
an average of 3.78 tonnes/ha to 
an average of 8.0 tonnes/ha. Tile
results of trials on water re­
quiremont show that:
 

with a water depth of 2.5 
cm,

the production became 7.8-8.8 
tonnes of paddy/ha;
 

with a water depth in sawah 
plot of 7.5 cm, the yield was 
3.54-4.21 tonnes of paddy/ 
ha. 

Increased farmers' 
 income from
 
Rp. 430 000 to Rp. 580 000 per

year per ha due to increased
 
cropping intensity and the change
 
in cropping pattern. 

The 	 elimination of problems of
unpaid credit. 

Increases in Subak funds and in 
Ipja (land tax) income. Each
farmer can now pay for the I-_u.
The farmers' participation in 
collective work also increased
 
and Subak income from fines
 
decreased-.
 

-	 The relationship and tile coordi­nation between Medewi Subak and
Yoh Satang Subak and Puluhan 
Subak, all receiving water from 
tile same river, improved, parti­
cularly in the areas of water
distribution and water manage­
mont. Conflicts among them weresuccessfully reduced. 

3.2 	 Village Irriqation System (Glong­
gong 	 Dharma trta 

With the assistance of the Agriculture
Service ant Irrigation Service, the 
village chief made a proposal to 
reorganize the Dharmat-irta and to 
mobilize all resources in the village
to develop tile Glonggong Dharmatirta, 
both technically and managerially.
 

The 	irrigated area of Glonggong 
is
 
divided into two blocks with the areas
 
of 138.94 ha and 148.11 ha. Each block

is further divided into three groups: 

http:3.54-4.21
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Block I Group A : 45.0 la 
B : 43.3 ha 
C : 56.64 ha 


Block 	 IT: Group A : 79.41 ha 

B 43.0 ha 

C : 25.7 ha 

Since 1921, tile rotation system be-
tween the three villagjes that get 

water f-r :n -,Io:f weir has been as 
follows: 

4 3 hours for Tunggul 	 Village
4 for Village48 hours Glonggong 
2- hours for Gondang 	 Village. 

In Glonggong village only, the rota­
tion system is divided into two rota-
tions: block I for 24 hours, and block 
2 for the other 24 hours. Lach sawah 
plot therefore receives irrig tii n 
water once (24 hours) in five days. If 
necessary, particularly during tile dry 
season whern water is critical, a 
rotation system within blocks is also 
implemented. 

In order to have full participation
from members and to have water distri-
bution implemented equally and on 

time, the Ulu-Ulu and tile 14 Ulu-Ulu 
assistants supervise and guard the 
water distribution. 	 The night before 
the rotation for Glonggong Village, 
the Ulu-Ulu inspects the water condi­
tLion in Winon' weir. if water is in 
short supply, the duty of an assistant 
can last for 24 hours. The Ulu-Uiu 
assistnt distributes ansd inspects 
water from the sub-tertiary and quar­
ternary canals up to the farmers' sa-
wall. Ile uses a small bamboo as a water 
mear,uring device. IPach farmer inspects 

Winong Weir] 

Secondary 
system 


Block I ] I Block 2 

I '-0stntsI,+u ITT~--u u 

asistants _iass istants 


wguard water 

each day oach clay 


Tertiary up 

to quarternary 


system 

3 Ulu-Ulu 	 3 Ulu-U~u 
asistants assistants 

istribute 	 distribute 
water 	 water
 

[T nre Farmers 
ha 148.1 ha 
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tile water distribution from the fifth
 
canal to his sawah. The Ulu-Ulu arid
 
his assistantsal-o guard the water
 
distribution among the three villages.
 
The three (lu-Ulu assistants guard
 
water in ther respective areas of 
responsibility and 11 assistants guard
 
water from the weir to Glonggong Vil­
lage and up to the subtertiary system.
 

System maintenance is also well imple­
men ted. Every two months the mainten­
ance schedule begins. The Ulu-Ulu, his
 
assistants, and the Iharmatirta Com­
mittee plan and cont[ o---E1 e--Tinten­
ance activities.
 

In addition to tile labour that farmers
 
provide for system maintenance, farm­
ors also make certain types of contri­
butions in kind to the association.
 
These are: 

- fixed contributions (used for 
000 

membership fee: 15 kg paddy/ 
ha/season

compulsory fee: 60-150 kg
 
paddy/season
 
60 kg grain paddy during wet 
season; 90 kg during dry 
season 1; 150 kg during dry 
season 2. 

- Temporary fund: particularly used
 
for major rehahilitat ion and
 
improvement of tile irrigation

bjstem.
 

The collected fund increased by 44
 
percent from 1976 to 1980 (from Rp.

1 342 000 in 1976 to Rp. 3 110 000 in
 
1980). Fewer fines were imposed or
 
collected due to the reduction in
 
violations of rules or delinquencies.
 

The results of improved water manaje­
ment and improved farmers' participa­
tion are reflected in increases in
 
cropping intensity and agricultural 
production. During tile four years 
after the improvements were made 
(1976-1980), total area planted in­
creased by 22.8 percent (paddy area 
increaspd by 99 percent, but areas in 
secondary crops decreased by 79 per­
cent, and sugarcane increased by 12
 
percent), fallow land decreased by 94
 
percent, and rice production increased
 
by 127 percent (dry 	 season rice pro­
ductioo increased by 	168 percent). The
 
farmers also accomplished substantial 
land levelling (91 ha) and soil water 
conservation, through collective work 
and full farmers' participation. 

3.3 Vilage Water Master 

As a result of improve(] government 
implementation procedures for tertiary 

, ' " • .' " '' -­
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development, pilot schemes for opera- The Boberan Serang farmers have con­
tion and maintenance, and food crop structed their own sub-tertiary irri­
intensification programmes, positive gation system for each village. The 
changeshave occurred in Mitra Cal and Mayor Cai regulates water distribution 
HIPPA. Tile changes have been most for each block. The impact of larger 
visible in the areas of water distri- fa;'m-r involvement and participation 
bution, operation and maintenancu, and tiwqter distribution is that water 
food crop production. all ication is based on "crop demand" 

and not on farmers' "demand". Water is 
The water distribution in Beberan- now equitably distributed among the 
Serang is regulated according to the tail, middle and the head portions.
demand from three villages and the Likewise, the condition of canals, 
supply of regulated Irrigation water drains and structures in the tertiary 
in Situpatok reservoir. The total system have improved. However, the 
irrigation water supply is computed siltation problem (from the main sys­
from the time series data on the water ten) still adversely affects the water 
discharge in the Jamblang river, supply at the tertiary level. This ox-
Luwung river, and the Situpatok resor- plains why the Mitra Cal farmers regu­
voir, to make a projected cropping larly dig the sill. from the canals. 
pattern and cropping intensity in the 
total irrigated agricultural area of The system of collecting irrigatin 
Situpatok region and Jamblang region, water fCes in Mitre Cal and hlippa has 
Tile total aggregated demand is cam- been working well. Each member contri­
puted from the summation of individual butes 15 kg gabah kering (dry grain) 
demand from ileberan Serang recorded per ha each year and i addditional 15 
each 14 (lays. Kg is collected irom farmers who 

receive rotation water to grow rice
 
The rotation system with a two-week during the dry season. For sugarcane,
cycle is applied between tertiary farmers pay 60 kg per ha per year. The 
areas. During the dry season there is fund is allocated as follows: O&M (45 
also a rotation system within the percent); committee (30 percent); ad­
tortiaries. The cropping schedule and ministration (10 percent); and others 
cropping rotation are also applied (including savings) 15 percent. The
 
(between paddy-sagarcane-secondary fund is also jaugmented from fines. 
crops). There is a quarterly meeting Each farmer w, o takes water directly 
between the water masters In mitra Cal from the tertifary canal without the 
and Pengamat Pengairan. A meeting approval from the committee pays a 
between the Extension Worker (PPL) and fine of Rp. 1000 in cash. If water is 
each farmers' group is conducted once used for other purposes than for 
every two weeks. As such, Mitra Cai crops, the farmer should also pay Hp. 
Boboran-Serang farmers are involved 1000. 
directly in water distribution ',am 
the tertiary outlets. 'T'he chief of Due to water management improvements 
each group, which consists of 10-15 and farmers' participation in water 
people (six in Beboran Sorang), regu- management and agricultural activi­
lates O&m work in each group, ties, agricultural production has re­

markably improved as shown in Table 3. 

Table 3 IMPROVEMENTS MADE IN ULU-ULU DESA SCHEMES 

Before improvement After improvement*
 

Mitra Cal 
Beberan-Seran0 Illppa Mitre Cal Ilippa 

Cropping pattern Paddy-Paddy Paddy-Paddy Paddy-Paddy- Paddy-Paddy-
Palawija or Palawija
 
Paddy-Pala­
wlja-Palawija
 

Cropping intensity 200% 200% 225% 225%
 

Average paddy yleld/ 3.1
ha (tonnus) 3.88 ) 3.5 5.1,4 6.2
 

Paddy yield under
 

Bimas (tonnes) 4.92 3.6 ton/ha 6.71 6.8 tonnes/ha 

minas (tonnes) 3.13 3.4 ton/ha 4.54 5.9 tonnos/ha
 

Paddy yield (tonnes
 
grain paddy ha)
 

- at the head end 4.96 3.9 6.89 7.0 tonnes/ha
 
- at the middle end 3.87 3.7 6.78 6.8 tonnes/ha 
- at the tall end 3.52 3.4 4.91 6.6 tonnes/ha
 

i DUe to improved water management and agricultural management. 
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3.4 	 Tertiary Water Master Scheme in 
Tirto Mulyo Dharmatirta 

The 	 results of increased farmers'

involvement in system development ad 
management are reflected in the condi-
tion of the physical facilities, water 
distribution, agricultural production,
farmers' income, and irrigation man-
agement system. 


The physical condition of the tertiary

irrigation system in Tirto Mulyo 
Dharmatirta has changed as a result of
the 	 larger farmers becoming involved 
in collective work, and the support of
 
the government. Through farmers' sel-
help activities, the sub-terLiary
canal (i..S kin), 3 culverts and 0.5 km 
of quaAernary canal were developed.
In tertiary, sub-tertiary and 
quarternary canals were also 	rehabili­
tated as well as 7 division boxes,'6 
Culverts and other structures, 


Through-I-11h, improvement of irrigation 
facilities, water distribution
system improved. in the
has Rot,tion is 

applied among tertiary sectors of the 
Gung 	Irrigation System of which Tirto 

Mulyo is a part. Based olnwater demand 

and water supply, there are six rota-

tion areas in the Gung Irrigation

System. Beginning in, 1978, the quar-
ternary canal rotation was imple-

* mented. Constant fixed rotation was 
no

longer applied. The planting of sugar-

cane was also rotated among blocks on 

a group system. These changes resulted
 
in a 	more equitable distribution of
 
water. 


The 	 operation and maintenance of the 
scheme was also improved. The Ulu-Ulu-

Vak, two Ulu-Ulu D ss, the che-fs of 

TFrigation block, and the chiefs of
 
the farmers' irrigation group regulate 

and operate the system. The mainte­
nance 
is worked out by tiemIn consul-
tation with al,. the fa mers in each 
group. 


The Tirto Mulyo from the 

membership fees, penalty-fee/fines,

other members' fees, and other-ire-
sources (subsidy and aids from govern-

ment). The membership fee is 60 kg in 

the form of grain paddy per ha per 
year. The revenue funds are used for 
the Dharmatirta Committee, for O&M, 
and for savings. 


Due to better delivery of agricultural

extension, agricultural inputs and 

improved water management agricultural

production has also Increased, 


The harvested area and production has 

increased by 11 percent and 39 percent

respectively. The cropping intensity

increased by 16 percent, and the 

cropping pattern has shifted to higher 

value commercial crops (such as red 
pepper, onion, and soybean).
 

Before After 
improvement improvement* 
(before 1976)
 

- Paddy yield
 
(tonnes of
 
paddy/ha) 3.6 5.0
 

- Fa rme rs'
 
income
 
(Rupiah) 178 352 282 924
 

* 	 Due to improved water management and 
agricultural management. 

4. 	 EVALUATION 

As mentioned in the previous section, 
the 	 Government continues 
 to accord
high priority to irrigation develop­
ment in order to increase farmers' 
income. Severalrecognized that tie proper opera­
tion and maintenance of irrigation
facilities is largely dependent on 
farmers' participation and involv4ment 
in the irrigation development prOdess.
Results from tile studies of 

have studies and seminars
 

Medlewi,

Glonggong and Tirto Mulyo, B beran
 
Surang and Jenggawah reveal t"bene­
fits 	of larger involvement of farmers
 
in system development, operation and
 
maintenance.
 

4.1 	 Contributory Factors
 

Tile main factors which contributed to 
greater farmer involvement in irriga­
tion 	system management are as follows:
 

Technical factors
 

i. 	 Government assistance and support 
in terms of the desiqn of main 
structures and in terms of con­
struction materi.tls (for instance
 
cement and brickn), and technical
 
supervision served as incentives
 
for farmer participation. In
 
Medewi, the government rohabili­
tated the weir. In Glonggong,
 
cement and brick;s were provided 
to the farmers which permitted

them 	 to develop physical struc­
tures and irrigation canals.
 

ii. 	 Agricultural and water management

etenslon through tile Training
 
and Visdtvi./stem proved to be tile
 
best 	iit,lh'd for motivating the 
farmers to participate in system
operation. The establishment of
 
competitions among farmer groups
for water management, and the
 
training and visit system, encou­
raged farmers to develop their
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organizations and their manage-
ment 	skills.
 

ill. 	 Agriculture inputs (water, ferti-
lizers, pesticides, credits, 
agricultural equipment and con-
struction materials) were avail­
able to farmers at any time, at 

the right amoynt, at the right

place, at a gooI quality, and at 

a reasonable price, 


iv. 	The facilities which were design-
ed and constructed under the 
supervision of the government 
were simple, strong, and rela-
tively inexpensive for farmers to 
operate. 


Socio-economic factors 


1. 	 The integration' of the local 
organization in the new Water 
Users Association (WUA) minimized 
conflicts, for instance, in Mitra 
Cai, where the chief of the asso-

clation is also the Raksabumi,
 
and where the Mayor Cai is also a 

Water Master. 


ii. 	The integration of the Ipeda tax 

(land tax) with the WUA's fee 
simplified financial procedures.
 

iii. 	Collective work was scheduled 
during farmers' leisure time, and 
did not interfere with their 
productive time. 


iv. 	 Good linkages existed between the 

members of the Irrigation Commit-

tee, particularly among the Engi-

neers and the farmers. Good link-

ages were also maintained among

the government officials who were
 
in charge of water management. 


v. 	 Penalties and sanctions were also 

applied in implementing water 

management policies and regula-

Lions. 


Institutional factors 


I. 	 Government intervention did not 
encroach on Subak management and 
responsibilities. The government 
had responsibility only up to the
level of the weir and did not 
take 	part in the Subak management

of the main system. The water 
management at farm level was also 

left 	to the farmers. 


ii. 	The local fEA'Vmers' organization
 
and the WUA wcoe integrated. 


iii. 	The WUA represk,.,tative was a mem-

ber of the IrrV ation Committee 

at the Sub-dls~rict (Kecamatan) 

level. 


4.2 	 Constraints 

The general and specific factors which
 
constrain the involvement of farmers 
in system operation and management can
 
be classified as follows:
 

Technical factors
 

I 	 Due to the pressure to meet 
targets for the development of 
irrigation systems (2 million ha 
for 	Repelita III), there is a
 
tendency to limit the farmers' 
participation in the development 
process (planning design, and 
construction). For instance, in 
Jencigawah, Beberan Serang and 
Tirto Mulyo, there were few 
activities (in design and con­
struction) which made use of,
farmers' participation. 

Farmers' participation in the 
development process may require 
more time which may delay com­
pletion of physical targets.
 

This 	concern has also influenced
 
consultants and contractors (who 
are mostly concerned with profits

and with efficiency) to avoid
 
farmers' participation.
 

ii. 	The irrigation systems (espe­
cially the tertiary irrigation

facilities) developed by the 
government have been poorly
constructed and inappropriately 
located; as a result, the faci­
lities are often not functional. 
In Tirto Mulyo, the tertiary 
structures were misplaced and 
actually impeded the water dis­
tributlon.
 

Socio-economic factors
 

i. 	 The WUA fee collected from its
 
members, if combined with lpeda
 
and other indirect taxes, bu-rdn­
farmers.
 

ii. 	Government agency staff usually

have limited knowledge of farm­
ars' needs and aspirations, and a
 
lack of training on water manage­
mont.
 

iii. 	The generally poor conditions of 
roads and of the communication 
system in the location of the 
WIJA hinder the development pro­
cess and the marketing of agri­
culture products.
 

Institutional factors
 

I. 	 The WUAs have been established
 
using a top/dcwn approach without
 
considering farmers' needs and
 
aspirations. The local small
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farmers' organizations were not 
involved in the development 
process. They were just specta-
Sors, instead of participants., 

The Irrigation Committee usually 

exists only on paper but not in

practice. The linkages among 
agencies concerned with water 

management are deficient. Like-
wise, there are few linkages
between farmers and the agencies
concernrd. 

ii. 	 The WUA cannot act as a private 
contractor to implement the 
construction of tertiary devel-
opment due to Presidential Decree 

No. 14A/1980. 

4 .3 	 Lessons Learned 

The most important lessons learned
from the case studies have been iden-
tified as follows: 

a. 	 In the planning process of esta-
blishing the WUA, the principle

of bottom/up planning is impor-
tant in order to gain the farm-
ers' confidence and interest and 

to integrate the existing local

organization into 
the new WUA. 

The government should not rush to 

build a WUA at each village

tertiary unit. During the ter-
tiary rehabilitation process, the 
WUA will grow and develop by
itself. The problem is how to 

meet specific government require­
ments and the,';e of tile farmers. 

b. 	 The government should retain the 
farmers' responsibility for irri­
gation management, particularly 
In community-operated systems. On

the other hand, some government 
intervention and assistance 
should be provided. For the Subak 
system and village (traditiii'a-IT­
irrigation systems, the manage­
ment of tile system should remain 
the responsibility of the farm­
ers. If tile government has assis­
ted in tile rehabilitation of tile 
weir and other larger structures,
the operation and maintenance of 
the system should not be taken 
over by the government. 

c. 	 The established practice of 
farmers' participation in main­
tenance and repair work should be 
strengthened, not abolished. To 
obtain larger farmers' participa­
tion, a government subsidy or
incentive may bring added bone­
fits. Farmers' participation

should be secured from the begin­
ning in planning, design, con­
struction and O&m.
 

d. An integrated approach in pro­
viding agricultural inputs,

improved water management and
 
better farmers' participation
 
will result in greater agricul­
tural production and in increased 
farmers' income. 

j :'/ % r : :;: , • -, , , 
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1. INTRODUCTION 


The Indoneslan~archlpelago 'is situated 

within the tropical monsoon region.

The annual rainfall varies from 1500 
to 3000 mm, with 
a distinct difference 

between the andwet the dry seas,ns.
Generally the a'Tnual rainfall snows 
few seasonal variations, but the 
monthly rainfall is strongly affected 
by the amount and timing of tile rainy 

season. Very often 
these variations 
cause crop failures and threaten 
economic stability. 

The Government of Indonesia, 
in an 

attempt to overcome water shortages 

and problems in crop pioduction, has 


placed 
 high priority on irrigation 
development in the Five-Year Develop­
ment Programme (Pelita). 
The irriga­
tion development work which was com­
pleted up to Pelita Il Is listed in 
Table 1. By October 1977, the total 
irrigated area (including swamp and 
tidal irrigation systems) reached 
million ha. The irrigation development 
programme in Indonesia is still con­
tinuing with a slight change in its 
aims. Since PeiLta fit (1979/1980 ­
1983/84), the programmes have been 
emphasizing tertiary development and 
the improvement of water management,
besides the continuing rehabilitation 
programme and the construction of new 
systems. 

Table I IRRIGATION DEVELOPMENT UNDER PELITA I AND PELiTA I
 

Type of Programme 

Irrigation rehabilitation 

Irrigation extension 

River and 
flood control 

Swamp and tidal development 


Total 


PelitTaoha(1969/70-197374) 
953 546 
191 246 
248 585 

33 078 

1 46 455 

(h(ha) lltF.tfi1974/75-I97y79) Total (ha) 
326 110 1 279 656 
172 641 
 363 887
 
299 897 
 598 482
 

33 078 

798 648 2 225 103
 
Includes only area developed up to 30 June 
1977.
 

2 For Pelita II the areas for swamp land development are included under "River and 
flood control".
 

Source: 
 Directorate General of Water Resources Development.
 

The irrigation development programmes
encountered many technical, social and 

economic problems, and some of them 

proved unsuccessful.' Water management

problems mostly occur in Java, where 
64 percent of the irrigated areas are 

located, although the total area of 
this island is only 5 percent of thetotal area of the country, and the 
population almost 50 percent of that 
of the whole country. 

The irrigated areas can be classified 
Into three groups an.cordlng to the 
water management facilities proviCed: 
technical, semi-technical and non­technical. 


Technical irrigation systems have 
permanent structures, and the volumes 
of incoming and distributed water are
fully controlled and measured 
at a 


Economic and 
Social Commission for 

Asia and the Pacific, Proceedings of 

the Symposium on Social and Non-
economic Factors 
In Water Resources 

Development. Water Resources Series
No. 47, United Nations, New York. 

1975. pp. 104-107.
 

number of points in the system. Nor­
mally the water supply system is 
separated from the drainage system.
The semi-technical irrigation systems 
are provided with few water controls 
or measuring devices, which may be 
permanent or semi-permanent. 

In a non-technical irrigation system
the volumes of incoming and distri­
buted water are not controlled and 
measurable. Irrigation schemes devel­oped by the Government are mostly
technical. Only a few of them are 
semi-technical.
 

The management of 
the main system in a
 
technical or semi-technical Irrigation
scheme is the responsibility of the
 
government and is separated from the
 
management of tile tertiary system
where the farmers are responsible for 
management.. To some extent, the gov­
ernment gives advice to the farmers,eqpecially on technical aspects. Obvi­
ously the 
success of water management

at tile tertiary level largely depends 
upon participation of farmers.
 

This paper analyses several 
factors
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which are considered to be constraints Administratively, the PSS consists of
 
to farmer participation in 
 water three regions (wiLah , each divided
 
management at the tertiary level. The 
 into several sec-tions-and subsections.
 
analyses are based on data 
collected The two subsections of Situbondo and
 
during a field survey in the Pekalen- Panarukan (in Situbondo section) were
 
Sampean Irrigation Schemes (PSIS), selected as sample study areiv; as they

which was conducted from the 
fourth are representative of, the conditLions
 
week of December 1983 until the third of whole
tile scheme. Data concerning

week of January 1984. Additional data the technical aspects of the scheme 
were also collected fromn the Setupatok were collected from three secondary

Irrigation Scheme (SIS) and tile 
Losari canals representing tile 	 head, middle
Irrigation Scheme (LIS). These data ani Lail. Tile physical features of 
were collected from an earlier study eachi secondary canal were represented

at the SIS in 1982 and the partially- by the condition of three selected
 
completed study of the [IS whore 
 tertiary blocks taken respectively
research activities 
are still going from the head, middle and tail. In 
on. The three sample studies are each tertiary block, ten farmers and
representative of the existing water three farmers' groups were iliterviowed 
management situation in most irrigated 
 concerning their participation in the 
areas in Indonesia. 
 planning, design and management of tile
 

irrigation system.
 

2. DESCRIPTION OF STUDY AREAS 
 The Situbondo irrigation section is
 
situated 180 km east of Surabya. The


2.1 The Pekelen-Sarnpen Irrig.tion altitude of the command 
area ranges
Scheme (PSIS) from 0 to 72 in above sea level.
 

2.1.1 General 

2.1.2 Climate
 
This scheme is one of Indonesia's
 
oldest and largest irrigation schemes The Situbondo and Panarukan subsec­
(see Fig. 1). Its first infrastructure 
 tions have four consecutive wet months
 
was constructed as early as 1781 to 
 from December to March and the remain­
provide irrigation for sugarcane.' The der are considered dry. Climatic data
 
present command area of the scheme 
is are shown in Tahle 2 for 	Waringin

approximately 280 000 ha. 
 Anom, within the PSIS.
 

Table 2 CLIMATIC DATA AT WARINGIN ANOM, JAWA TIMUR (EAST JAVA) (1977-83)
 

Tump. Reltiv Percentage of 	 Rainfall
Month C 
 sunshine Evaporation
 
M (mm/day) (mm)
 

September 27.9 76.5 83.2 
 8 3
 
October 28.5 76.2 79.9 
 9 22
 
November 28.6 77.-1 71.8 	 8 
 87
December 27.5 82.0 54.1 
 6 212
 
January 
 27.2 84.9 51.4 	 5 418
February 27.1 84.8 
 53.9 
 5 277
 
March 27.4 82.7 63.6 
 6 246
 
April 28.0 84.0 
 67.7 	 6 
 58
 
May 27.9 79.8 72.8 
 6 78
 
June 27.7 78.6 52.0 	 6 
 50

July 27.6 
 77.2 80.3 
 7 11

August 27.5 76.4 
 80.5 	 8 
 7
 

2.1.3 
 Soils and water quality 	 (FAO classification: Regosols). Soil
 
samples were taken to determine their


Soils in the study 
area are Entisols physical properties. Results of the
 
laboratory analyses are presented in
-Taylor D.C. Financing irrigation Table 
 3. Tile soil texture beuween the 

services in the Pekolen-Sa' Jan head and tail of the secondary canal
Irrigation Project, East Java. In: is slightly different, with a lighter
Irrigation Policy and the Management texture closer to the coast. There isof Irrigation Systems in Southeast. no significant difference in soil pH
D.C. Taylor and T.H. Wickham (eds.). among the samples, the range varyingThe Agricultural Development Council 
 from 7.5 to 7.8. This pH is suitable
 
Inc., Bangkok. 1976. pp. 111-122.
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,Tabl_ 3 PHIYSICAL CIARACTERISTICS OF'THE PR! (;,RATE Sn!! IN SITIJItNI)O I1S'I'I[CT' 

Loicat ion 'I'oxtu t'e Colour pH1 Cons is tency 

I Sndy clay .2 5 YR.. 
*5/.) 

7.5 Sticky 

KD.I Sandy clay 5 YR
2 
.5/2 7.7 Sticky 

K'), Sardy clay 9 'R 2 7.8 Sticky 

KN,3 Silty clay 5 T'R2.5/2 7.6 Sticky 

KNW6 SilLy clay 5 IR2.5/2 7.7 Sticky 

K. Silty clay 5 YR '5!2 7.5 Sticky 

fir rice, palawij. and sugarcane. 

I itlp'.;O Irri'lit)ion waLer wore also 
p

I !-:I rI :i t h o+.eI aIt,. LI i I o t helit!res 

'' e on i-y !,IrialI. On anialysis, ho esv 
'j I t " ; Ile'; i It I iC I.Lo t h a t n i Lh or 
the ir physical ",r chmical prolerties 

! ha lt-lLi I>o mot' ; crj)is or soil 

I - _'i 

-,I iupn.23/ 

K 


K,w 

I.1 

I'A'I'I:R OI ITI'Y o . l': r''IRs 
sI 1I'iJ bii MAIN CAlA,)) 

Ino/1 m'ij/l SAR 
-F 

pHt ppm 
- ­

hi) 1.6 3.90 2". 3 7 .3 224 
N 4.6 3I.51 1,A6 75 272 

1iip)![ ir'.7 ~pa rn jt ~ -:":~Ic-::-­[,I.~t, ----- 03 rinrilin 

L.. i... .. ..
 11 jLQjjU .4 !rqaij. 1 

The pxi,;t, iL crlpiiiJ paLttrrn 
u')ITiIr1)1 I a r 0 " I it hiniji ' ,l"'t 

b+" 


C1)1 

lL 

W nl4:.ifid as I }flows:
 

a L i lit"injOt r ino 

Lw,) + t{'I) i Ve r i co0 

Vl ilWol by allaw[ 
+


LiW r2I C ' , 1l) f LI I L by}we,I 
-;ilircatio If cLLLIit~ i p11)12t
'ni I , *xwji[{I crops 

,ifMt_,rthl s Jir'Lu lOl ll 

Li LL '; L:£,+,! :r )piL I 

In1,f IIr I I It !; i t 

Ijl L' I;"I: li t. , )I]'I I I 
I j '"W.+''' i-I ' , 

t i r e ;1 nH irjrn . ti , !I 
'p; ) ( I": t a+re ' ) JflL ;'! 

, I' ).I}ti:,e i nol ) I 

rood :1r,)i;s I r, n 

nuas'afI l tiLiUhL-hii,:Id

maiw,* qrnundnLrixl+ 

,qr',,, bed"4 , cass;:ava. 


~ ,7 

in Lhu 
i n call 

c ro p)s[ 

II .io TIL 

haLtVoW1 

is [I Irmai I I,/ 
II Iy : i I L,2 

;I LGAri 

l iI i 'ihf f1i­

i I r lh 
t 1-1..L 1";i,I it
 

1 y t,) )btaiIT ,i 

turing Lho dlry 

s cs'tl as'1 
s,qy ua,<il .St,01 


Pjlwjija crops are usually maize rr 
soybean, maizo being the most common. 
The existing c'o[pin.l pattern is 

nLold in Figure 2. 
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r' _, of fmrtLilizvr ,applicati on is i i. SILructur, -I _''' t onsi9: Tho+ 
i),;Lweenl 200 and 290 k,/h o uren aind 101)
1kg/Ih,I Ltrr11),10 Su111,1rphosplhait,0 ('rs ,) . 

orjij inal irri t. i,i intlI -
S-Lrijct tico I€ flh,I !; d.-;, I,I I--
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e tlItr 7I9t-lnt, areaji I Iiritt 
i s appryximatt, Iy 1 120 kmn.. 
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season, 3.2 percent of the 
farmers still receive insuffi­
cient water. 

2.2 The Setupatok Irrigation Scheme 
(ST1 ) 

2.2.1 	 General 

The SIS is located in Cirebonodis-
trict, Jaha-Barat (West Java), 6 40' 
S and 101 40' E. The coastal plan in 
which the area is situated is slightly
undulating. The layout of the SiS is 
shown in Figure 3. The tertiary block 
LWX was selected for the sample study. 
This tertiary block covers three 
villages, Munjul, Gumulung Lebak and 
Gumulung Tonggoh, with a total command 
area of 42 ha. 

Table 9 	 CLIMATIC DATA AT 

Rent t-'-
Month humidity

C)__Cf 


September 29.3 74 

October 32.7 75 

November 30.3 78 

December 29.2 90 

January 24.8 86 

February 24.6 
 86 

March 24.3 
 87 

Apri l, 25.8 76 
May 28.4 63 
June 27.7 62 

July 28.7 
 77 

August 29.2 73 


Data available 
for 1980 only.
 

2.2.3 	 Soils 


The soils of the service area of the 
SiS are dominated by Entisols, Ulti-
sols and their associations. On aver-
age the soils have a sandy clay 
to 

clay texture, with a weak-blocky

structure, are plastic and moderately

permeable. The maximum water holding 
capacity is 82.3 percent of dry 
weight. The soil moisture content at 
the plasticity index, field capacity
and permanent wilting point are 42.3,
31.2 and 19.9 percent of dry weight, 
respectively. These phsyical proper-
ties reveal that the water require-
ments for wetland preparation are 
high. 

2.2.4 	 Cropping pattern and aronoic 
practices 


The general cro pping pattern in the 
SIS (see Fig. 4) is rico-rice-pala-
wij. Every three years, a crop rota 

2.2.2 	 Climate 

The SiS area has four consecutive wet 
months (December-March) and five 
consecutive dry months (June-October) 
(Table 9). The monthly rainfall over 
the wet season varies relatively 
little from year to year, as compared 
to those in the dry season. Table 9 
shows that. the monthly temperature is 
almost constant throughout the year.
The slight fluctuations in relative 
humidity and percentage of sunshine 
reflect the differences in the wet and 
dry seasonp. 

In general this type of cl imate is 
suitahle for rice and a.Laia crops,
such as maize, groundnut, soybean, 
mung beans and sweet potatoes. 

CILhI)UG, JAWA BARAT (1975-80) 

Ilpan 
Percentage ,aporat ion 

R a 
infall

sunshne 	 On) 

67 
 7 34
 
67 
 7 56
 
58 3 
 172
 
33 
 5 306 
34 ­ 379
 
35 
 - 331 
38 1 324 
44 2 116 
58 2 113 
57 5 
 83
 
67 6 
 162
 
67 6 
 146
 

tion to rice-sugarcane is applied. The
 
land preparation for wet season rice 
Is usually carried out in April/May. 
The second rice crop normally does not 
yiold without additional Irrigation 
water. 

All crops are grown under intensive 
agronomnic practices. The dosage of 
fertilizer per ha of rice crop is 200­
250'kg urea and 50-100 kg TsP. Pest 
control is undertaken as required. 
Under this type of crop management,
the average yields/ha for rice, maize, 
soybean and groundnut are 5.1, 2.2,
0.5 and 1.3 tonnes, respectively. 

2.2.5 	 ExistingPsical conditions of
 
the system
 

i. 	 Water resources: The water
 
resources of the SIS come from 
the Setupatok reservoir and 
river diversion weirs. The 
reservoir supplies the weirs 
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irrigation needs for only two ii. System layout: The system has 
months after the rainy season. only one main conveyance canal
 
During the dry season there is of 2200 in length. There are 
no water at all in the reser- eight offtake gates along the 
voir, except for a small flow main canal, feeding the tertiary
from the Losari river, canals. The layout of the LIS is 

shown 	 in Figure 5. 

Bt S4 82._ 1 

RESEROI 

SIS ­

" 'r Mum ""noi 
- T-- ailry canall 

0 Z0 4C0Km 0 Villoge 

IE Sample Studies 

Fig. 5 	 Losari Irrigation Scheme
 

iii. 	 Structural conditions- Techni- that the last rehabilitation was 
cally, none of te S struc- carried out not longer than ten 
tures are functioning. The years ago. 
rehabilitation works are still 
in progress, mainly for the iv. Capacity of the servicing area: 
tertiary distribution system. The serving capacity of the 
The field survey showed that LIS under normal conditions is 
some structures were improperly much less than expected. Out of 
tLbnstructed. Of 8 offtakes, 3 the 445 ha of targetted areas, 
are installed too high, so that, only 60 ha can be fully irri­
irrigation water from the main gated for continuous rice, and 
has difficulty in flowing to the 150 ha for two consecutive rice 
tertiary canal. Also some off- crops and one palawija. The 
takes have been improperly remaining areas receive water 
designed. For example, the during the rainy season only.
opening of the 8th offtake which During the dry season, irriga­
is to serve 130 ha is 30 cm tion of rice and palawija crops
wide. Other offtakes (the 4th is also provided by pumping 
and 5th) have openings of 80 and water from shallow wells. These 
50 cm, although their service pumps are operated and managed 
areas are only 10 and 5 ha by small groups of farmers 
respectively. Some farmers also without government intervention. 
complain about the incorrect 'The servicing capacity of the
 
locations of their offtakes. No LIS decreases, especially beyond

Information can be obtained as the main canal, where the ter­
to when the last rehabilitation tiary structures have deterlo­

' 	 works were carried out because rated h1dly. 
the local farmers have not bon 
involved in the works. From the 3. ANALYSIS 
existing physical condition of 
the structurjs, it was estimated Many factors prevent farmers' parti­
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cipating in the efficient utilization 
of irrigation facilities. Tile follow-
ing analysis identifies these techni-
cal constraints and the linkage be-
tween government effocts and farmers' 

personnel, the government has 
difficulty in carrying out proper 
operation and maintenance of the 
main system. For example, in 1975 
the funds available for maintain­

attitudes towards 
utilizaticn of the 

the development and 
irrigation system. 

ing more than 15 kinof the First 
West Situbondo main syFtem were 
only sufficient to mobilize tel 

3.1 Technical constraints to the 
ef icaent use of tile irr jation 

s lem influenci ng farmers' 

people. Accordingly, one techni­
clan (government paid) with pri­
mary school education was respon­
sible for operating and maintain­

par ti atiion 

Korten (1981)1 ideritified 
limitations of centalized, 
delivery approaches \, which 
their benefits to the rural 

four key 
service-
restrict 

and urban 

ing almost 2 km of secondary
canals, with 3-5 offtakes (Tables 
8 and 12). Consequently most 
secondary canals have deterlo­
rated due to poor maintenance. A 
similar situation is found in tile 

poor and have contributed to tile 
recent interest in the participatory 
approach; their limited reach; their 
inability to sustain necessary local 
level action; their limited adaptabi-

LIS, where the reservoir is 
completely filled with sediment, 
and several parts of the main 
canal have been destroyed. In the 
LIS, one technician is respon­

lity to loca) circumstances; and their 
creation of dependency. These factors 
are used to analyse farmers' partici­
pation for the efficient use of irri-
gatlon systems with particular focus 

sible for operating five main 
gates in different systems. 

Tile farmers are dissatisfied when 
the uistributed water made avail­

on the technical constraints. In this 
analysis, the development of the 
irrigation system is considered to be 
one of the service-delivery approaches 
carried out by the government, 

able at the tertiary offtake gate 
is insufficient. If a shortage of 
water occurs, farmers try to 
obtain as much water as possible 
through their own or joint of-

I. Limited reach 
forts. 
bondo 

In the First West Situ-
Irrigation Scheme it is 

in the development of irrigation 
systems, the Government of Indo-

usual for a group of farmers to 
hire a person with strong influ­
ence in tile area to authorize the 

nesia follows a policy in which unofficial distribution of water. 
planning, design and construction 
of the tertiary system are con-
ducted ik>itially by the Govern-
ment. After construction is corn-
pleted, the local farmers are 

As a result, equal water distri­
bution among the secondary and 
tertiary canal users can never be 
accomplished, as shown in Tables 
13a and 13b. In extreme cases of 

made 
tion, 

responsible for the opera-
maintenance and rehabili-

uncontrolled 
some farmers 

water 
destroy 

distribution 
the canals, 

tation of the tertiary system 
with technical supervision by the 
government. The government is 

gates and diversion boxes. 

Tables 13a and 13b also show that 
responsible for tile conveyance farmers whose rice fields are lo­
system from the headworks to the cated in the middle of tile secon­
supply canals 
secondary canals). 

(primary and dary and tertiary canals have 
less chance of receiving adequate 
water than those at tile head and 

Results from field studies reveal tail. The tail rice. fields re­
that normally |lttle cooperation 
exists between tile government and 
the farmers in the operation and 
maintenance of the irrigation 
system. This may have resulted 
from tho inability of both sides 
to accomplish their tasks, 

coivo more water than the middle 
section due to poor drainage in 
tile irrigation system. 

Comparing the three irrigation 
schemes, the SIS shows the best 
water management practices. Here 

//1 

Because of limited funds and 

Korten F.F. Community participation: 
a management perspective on obsta­

the village leader has a strong 
influcncc over the farmers,
enabling him to control tile 
utilization of irrigalion water 
efficiently. 

clas and options. In: Bureaucracy 
and the Poor. D.C. Korten and F.B. 

ii. Lack of sustained i..cal 
action 

level 

Alfonso (eds.). Kumarian Press, 
Connecticut, USA. 1981. pp. 181-200. Usually farmers are not involved 
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Table 12 QUALIFICATIONS OF PERSONNEL INVOLVED IN OPERATION AND MAINTENANCE
 
OF THE FIRST WEST SITUBONDO IRRIGATION SCHEME STUDY AREA
 

Canal unitLocation sanalioteischool 
--Position Vocational inPrimary With-school out 

5x rExperi-66--years5 5-10 +10 
r "ed 

area (ha/person)-

Waringin Secondary Juru 1- . . 282 
Anom Pakarya 2 2 291 

Tertiary Ulu-ulu - 4 - 4 146 

Alas Secondary Juru -- - 1 531 
Malang Pakarya - 2 - 2 266 

Tertiary ulu-ulu - 3 3 70 

Duwet Secondary Juru I - 1 829 
Pakarya - 1 1 829 

Tertiary ulu-ulu - 3 - 3 104 

Table 13a SUFFICIENCY IN WATER SUPPLY OF SECONDARY CANALS IN THE FIRST 
WEST SITUBONDO MAIN CANAL SERVICE AREA 

Secondary canal Farmers with sufficient water Tota . of farmers 
location Wet season Dry season 

No. % No. % No. % 

Head secondary canal 18 19 14 15 32 34
 
Middle secondary canal 21 22 3 3 24 25
 
Tail secondary canal 27 28 12 13 39 41
 

Total 66 69 29 31 95 
 100
 

Table 13b SUFFICIENCY IN WATER SJPPLY OF TERTIARY CANALS IN THE FIRST
 
WEST SITUBONDG MAIN CANAL SERVICE AREA
 

Tertiary canal Farmers with sufficient water Total no. of farmers
 
loc atioIn Wet season Dry season No.


No. % No. . _%N 


Head tertiary canal 21 22 10 11 31 33
 
Middle tertiary canal 25 26 7 7 32 34
 
Tail tertiary canal 20 21 12 13 32 34
 

Total 
 66 69 29 31 95 100
 

in the development of the irri- eminent. The g.vernment wishes 
gation system. For instance, when the farmers (or a group of farm­
the First West Situbondo Irriga- ers) to take up the responsibi­
tion System was rehabilitated lity for the operation and main­
(including the tertiary system) tenance of the tertiary system,
only 11.2 percent of the local while the farmers, on the other 
farmers were involved in the hand, are not familiar with the 
preliminary investigation, and system. Therefore, they allow the 
4.5 percent in the design prdo- irrigation structures to deterio­
cess. Those farmers who werej/ rate and fall into disuse. To
 
involved were mostly village narrow this gap, a commitment for
 
leaders, and their participation more efficient operation and
 
concerned mainly the administra- maintenance should be made be­
t'ive aspects. Farmers were not tween the government and the
 
questioned about their needs from users (farmers). This may be
 
the irrigation system to be accomplished by giving more
 
developed. opportunity to the farmers to be
 

involved in the development and 
Such development leads. to a gap the rehabilitation of the irri­
between the farmers and the gov- gation system.
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ii. 	Limited adaptability to local 

circumstances 

The irrigation system is commonly 
designed by people who have 
little familiarity with tile 
actual needs of the people they 
intend to benefit. As a conse-
quence, there is often a poor fit 
between the designed irrigation 
system and the needs of a given 
community. The use of irrigation 
water becomes inefficient and 
available water isnwasted. On tile 
other hand, it is not an easy
task to achieve a construction 
which is adapted to local condi-
tions. 

There are two main constraints 

encountered in the endeavour to 
obtain an adapted design and 
construction: 

a. 	 During the construction pro-
coss, which is separated from 

the design, possibilities for 

an adjustment to local condi 

tions are very limited, 


b. 	The topographic map used in 
the design often does n~t 
include a longitudinal sec-
tion, as prescribed in the 
design procedure.',"he, Indone-
sian standard design for a 

new tertiary system in flat 
or undulating areas uses a 
topographic map of scale i: 

2000 with a vertical interval 

of 50 cm. For an old system, 
a topographic map with a 
scale of 1:5000 for a 50 cm 
vertical interval is consi-
dared sufficient. Since the 
length of the tertiary canal 
or the distance between two 
adjacent structures in the 

tertiary sistem are less than
 
20 m, the !use of a topogra-
phic map of the scale 1:2000 
without a longitudinal sec-
tion increlses the possi-
bility of misplacing the 
structures. Ti.4s Is apparent 
in all three saile studies, 


iii. The creation of dependence 

, 1:,q

The ircrigation development pro-
gramme is' intended to improve 
farmers' capability in food 

production through efficient use 

of water. If farmers are not
 
involved in the development
 
process, the progrsmme often has 

a negative impact, and increases 

the farmers' dependence on gov-

ernment support. If this occurs, 

the rehabilitation of the ter­
tiary syste, will not be suc-
cessful, especially in the opera-


tion 	and maintenance, which are
 
the 	 farmers' responsibility. 

The tendency of increasing depen­
dencG is more prominent whenever 
the improved system is not well 
adapted to the local conditions 
and the development process is 
not well organized. Two examples 
of such cases are found in the 
PSIS as well as in the LIS. 

In tile PSIS, 79.8 percentl of 
sample farmers expressed their 
satisfaction with the rehabili­
tation works, even though only 
11.2 percent were involved.
 
Unfortunately, the main reason 
behind their satisfaction is not 
based on the better performance 
of the rehabilitated system, but 
on their consideration that. the 
government is fu/ly responsible 
for the works. Therefore, after 
tile rehabilitation is completed, 
they consider that the operation
 
and maintenance programme is also
 
the responsibility of the govern­
ment. The sjituation becomes more 
severe whei the sugarcane inten­
sification programme (TRIS) is
 
introduced in the irrigation
 
scheme. To compensate for the
 
destruction of the existing
 
quaternary system, the TRIS 
provides an extra fund to re­
habilitate the quaternary canals. 
Besides this, the TRIS provides 
an extra fund to promote better 
w( ter management. As tile extra 
funds are paid to the sugarcane 
farmers directly, other farmers 
who are not included in the 
programme - become reluctant to 
manage the system properly unless 
they also receive tile extra 
payment. The TRIS programme ia 
also found in the SIS. 

The situation in the LIS differs 
from that of the PSIS and the 
SIS. When the rehabilitation of 
some parts in the main system is 
completed, farmers feel that the 
programme does not give any
advantages. Consequently, farmers 
are reluctant to improve the 
tertiary system before they are 
sure that the government improves 
the reservoir. Without the im­
provement, the farmers feel that 
their efforts to improve -the
 
tertiary system arL useless."'!
 

3.2 	 Linkage between government ef­
forts and farmers' attitudes in
 
developing and utilizing irriqa­
tion systems
 

The first part of the analysis shows 
that many factors contribute to the 
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S)xisting gap between the g.vernment b. increasing flexibility in
efforts and the attitudes the design so that it can be 
farmers toward an efficient use of adapted as necessary during
irrigation systems. The Interaction 	 construction;

between the different factor3 compli­
cate the process of encouraging farm- c. giving more opportunity to e rs 	 to participate in the development the farmers in 	 the develop­
of irrigation systems. 
 ment process, from planning 

to construction. Many ter-
To solve the problem, special efforts tiary structures could be
have to be made to create a link built by the local farmers;
between the objectives of the develop­
ment 	 programme launched by the govern- d. revising the existing so­
ment and the farmers' attitudes to quence of construction works 
participating in the programme, To 	 such thet, starting from the 
make</the linkage work, 
it should be 	 offtake point, structures are
 
developed taking into account the 	 built following the downward 
existing constraints encountered 
by flow of water.
 
both sides. This linkage can be set up

through the following efforts: iv. Improvement of coordination amon.arnc-cies _-nv-76. i vjd i e'[vo-'i mr *I 
i. 	 Develoment of cooperation among To bnprove t}ie -ng of cro­

the [armers fnthe scheme o ping patterns, management of
 
efficient water use: Within this available water, maintenance of 
concept, eqmua water distribution the Irrigation structures, and 
should be the base for an optimal provis.on of funds foronperatlon,
use 	 of water available in the better coordination , needed
scheme. The cooperation of farm- between the agencies involved in 
ers in water use 	 requires a the management of the irrigation 
strong organizational structure system.

which is acceptable and workable
 
in the command areas.
 

4. 	 CONCLUSION 
ii. 	Involvement of farmers in the


development 
 programme: Once The role of farmers' pirticlpation in
 
cooperation for efficient water the success of irrigation development 
ase has been established among is prominent. However, farmers' parti­
the farmers, the irrigation cipation in irrigation schemes devel­
development programme can be sot oped by 	 government is relt.tively
 
up. 	 Since government funds and small. Many factors influence thepersonnel are limited, the par- process, both from the side of the
ticipation of farmers in this government and the 
farmers. They can
 
development should not be re- be summarized as 
follows:
 
stricted to the tertiary pro­
grammne only. Also better results ­ limited water resources;
 
are 	 obtained the earlier farmers 
participate in the dr elopment. - limited personnel available to 

manage the system;
Iii. 	 Improvement of planninj, design

and construction: The reits" communication and technical gaps 
from the study in three sample between the government agency and
 
areas in the irrigation schemes farmers. As 
a result, farmers do
(the PSIS and the LIS) showed not know the objectives of the 
that many 
irrigation structures irrigation development, their

failed to function. This condi- responsibilities and the proper

tion resulted from improper plan- management requirements;

ning, design and construction. If
 
farmers are to be involved in the improper design and construction 
development programme, such defi-
 on 	site resulting from limited

ziencies have' to be eliminated, data available and the short­
otherwise farmers will withdraw 
 comings of the existing construc­
their participation, and will not tion procedures to be followed by

be 	easily persuaded to partici- the constructor;
 
pate again. Possible efforts 
which may be appropriate to - the existing management system
improve the planning, design and which separates the management of
 
construction are: 
 the 	mai'. system fro. that of the
 

tertiarlo system;
a. 	 - utilizing a better topogra­

phic map than the existing - the uncertainty in the planning 
one with a 1:2000 scale and of water utilization in the
50 cm vertical interval for command area.
 
design purposes;
 

http:provis.on
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These factors affect farmers' partici- the farmers to participate in the
 
pation in the form of a chain process development of the irrigation system.
 
which makes it difficult to assess the
 
individual effects. The result is that The success of small-scale irrigation
 
the irrigation system is not adapted development in many places in Indone­
to the local conditions, it falls into sia which is carried out by farmers
 
disuse, deteriorates and creates themselves can be used to encourage
 
farmers' dependency. farmers' participation in large-scale
 

irrigation projects.
 
There are several possible ways of
 
overcoming these problems. The first
 
priority is to establish cooperation ACKNOWLEDGMENT 
between farmers in the efficient 
utilization of water. This should be The authors wish to thank Ir. Subandi 
followed by an Improvement of proce- for his support in the preparation of 
dures for planning, design and con- this paper and PROSIDA, Jakarta, for 
struction, giving more opportunity to providing funds for data collection. 

p. 
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1. DESCRIPTIVE BACKGROUND 

I General 

t;he Ihilippines is an archipelago in 
Sc4:t.,east Asia, with a total land area 

of 'about 29.7 million ha of which 

about 10 million ha are considered 

arable. There are sixteen 
 islands 

which are of importance in terms of 

irrigation development and two of 

these, Luzon and Mindanao, comprise

about two-thirds of the land area of 
the entire archipelago. The islands 

are generally mountainous and hilly.

Only about one-third of the total 
area 

of the archipelago is cultiablp. 


The physiography of the country is 

complex. The archipalego was is of
 
volcanic origin and earth movements 

produced numerous mountain ranges 

dividing 
 the islands into isolated 

alluvial plains and small watersheds 

with short and rapidly flowing rivers, 

The largest stretches of plains are in 

the islands of Luzon and Mindanao. In 

the other islands, numerous pockets of 

arable land are found in the 
valleys 

of small watersheds. The predominant

soils are clay larns and sandy clays

derived from basalt andesites, vol-

canic rocks, and limestone as a result 

of weathering. These soils are found 

in the plains and valleys as deep

alluvial deposits. In volcanic areas, 

volcanic ash and tuff are mixed 
with 

these deposits. The soils in the 

lowlands are usually heavy in texture 

and well suited for paddy production.

In the higher areas, the soils are 

generally deep and loamy with moderate 

to good internal drainage. 


The climate of the archipelago is 

tropical and monsoo8 al with an average 

temperature of 27 C throughout the 

year. The annual rainfall varies in 

amount and pattern of distribution in 

four principal climatic types. The 

average annual rainfall is about 2000 

mm and there is a dry season and a wet 

season in practically all parts of the 

country with the length of the dry 

seasons varying from 
3 to 7 months 

depending on the region and its clima-

tic type.
typh bn beltThe archipelago lies in the
and many islands are 


11 7, e to extensive flooding anddamage during the typhoon season from 

June to December. The frequency of 

typhoons Is greater In the northern 

portion of the archipelago than in the 

southern. Usually two or three strong
typhoons pass the country annually and 

another two or three with lesser 

intensity. 


Of the total arable area of about 10 

million ha, about 9 million ha are 

devoted to agricultural production of 

which about 3.1 million ha are for 


paddy, 3.2 million ha are for other
 
food 
crops such as maize, fruits and
 
vegetables and 2.7 million ha 
are in
 
comme rcial crops such as coconuts,
 
sugarcane and abaca. Agricultural pro­
duction continues throughout the year.
 
About 1.3 million ha of land during
 
the wet season and about 700 000 ha
 
during the dry season are served by
 
irrigation facilities. The principal
 
irrigated crop is rice, accounting for
 
more than 96 percent of the irrigated
 
crop area. As less than half of the 
total area devoted to rice production
 
is irrigated, the national average
 
paddy production is only 2.1 tonnes/
 
ha. Unirrigated rainfed areas average
 
only 1.25 tonnes/ha'while well irri­
gated areas produce 4 to 6 tonnes/ ha.
 

Agriculture is the dominant sector of 
the country's economy. It accounts for 
a!out 30 percent of the gross domestic 
a oduct, 60 percent of foreign ex­
change earnings, and more than half of
 
total employment. About 70 percent of
 
the 48.7 million population live in
 
the rural areas where more than three­
quarters of the households depend on
 
farming as the main source of liveli­
hood. The sizo of the average rice
 
farm is only about 1.5 ha and the
 
average per capita income is about US$
 
120 a year. Population growth is 2.4
 
percent annually, a decrease from the
 
2.7 percent growth of ten years ago.
 
The best lands are now under cultiva­
tion and only marginal areas remain to
 
meet the needs of the increasing popu­
lation. Thus most of the increases in
 
production required in the future must
 
come from higher yields and cropping
 
intensities.
 

It is estimated that more than 50 per­
cent of the land tenure in agriculture
 
is still under tenancy arrangements.

In the rice and maize areas, however,
 
the percentage of tenancy has de­
creased due to the government pro­
gramme of agrarian reform started in
 
1972 for transferring land ownership
 
to tenant farmers from landowners who
 
have niare than 7 ha of rice and maize
 
lands. This involves about a million
 
tenanted farms covering some 1.5
 
that reports
millioncertificatesha. Recent indicate
of land transfer
 

have been issued to more than 420 000
 
tenants farming 645 000 ha. Areas
 
devoted to coconuts, sugarcane, abaca
 
and other commercial crops are not yet
 
covered by the land reform programme.
 

The government has given priority to
 
the development of the rural areas,
 
especially the provision of agricul­
tural support services.,The Ministry

of Agriculture is strengthening its
 
extension service by providing,

nationwide, an average of one agricul­
ture and food technician for every 104
 



farmers. Other institutions providing

technical support to farmers are the 

various credit institutions, rural 

banks, the Ministry of Agrarian Reform
 
and the Farm Systems Development

Corporation. The National -Food and 

Agricultural Council coordinates the 

activities of all national agencies in 

food production. This is replicated at 

regional, 
levels by 

provincial 
appropriate 

and project 
coordinatinq 

mechanisms 
volved. 

among the agencies in-

1.2 Irrigation Systems Development 


In terms of ownership, irrigation sys-

tems in the Philippines are generally 

grouped in three categories: national, 

communal, and private. The national
 
systems are constructed, operated, and 

maintained by the national government

through the National Irrigation 

Administration (NIA). Irrigators in 

these systems are obliged to pay the 

NIA irrigation fees equivalent to 100 

kg of paddy/ha during the wet season 

and 150 kg of paddy/ha during the dry 

season in the run-of-the-river gravity 

systems. In systems with storage 

reservoirs, the ratesi,per ha are 25 kg

of paddy higher per pea.on. In pumping 

systems, the rates are-lnuch higher and 

are set on a case to case basis, 

influenced heavily by the cost of 

operation and maintenance and after 

consultation with the water users. In 

early 1984 there were 116 national 

systems irrigating about 490 000 ha. 


Communal systems are owned, operated

and maintained by groups of farmers 

and are constructed with or without 

financial and techLn cal assistance 

from the government. Some of these 

systems were constructed during the 

Spanish colonial period and a few, 

such as those in the rice terraces in 

Ifugao and Mountain Province, were in 

existence prior to Spanish coloniza-

tion. During the American period

following the end of Spanish rule, 

communal systems continued to be 

built. At the end of the American 

regime, it is estimated that there 

were more than 300 000 ha covered by

communal irrigation systems. Most had 

simple temporary low dams of logs, 

stone, and brush built on mountain 

streams to divert river flow to 

lowland rice fields through earthen 

canals. Thus communal systems have hal 

a much longer history than national 

systems. The first irrigation project 

which became a national system after 

construction by the government was 

completed only in 1923. On the other 


assistance has grown steadily since
 
then, to cover more than 380 000 ha by
 
the end of 1983.
 

Private irrigation systems are those
 
constructed, operated and maintained
 
by an individual to serve his own land
 
and often that of a few neighbours.
 
Most are small pump systems drawing
 
water from rivers and lakes and
 
groundwater sources. The pumps are
 
usually diesel driven, mostly 10 to 15
 
cm diameter sizes, obtained by the
 
individual farmers from the government
 
on an easy instalment basis. It is
 
estimated that about 250 000 ha are
 
covered by private irrigation systems

consisting of pump systems and a good
 
number of gravity systems constructed
 
by the owners of big landholdings.
 

Rice is the principal staple of 80
 
percent of the Philippine population.

Prior to 1977, the Philippines had
 
been importing rice. The government
 
had long considered this an undesir­
able situation and in the late 1960s
 
decided to launch an accelerated
 
irrigation development programme as
 
the key to achieving rice self-suffi­
ciency. The construction, improvement
 
and rehabilitation of irrigation sys­
tems and the small pump distribution
 
programme for private systems were
 
given high priority. During the period
 
lq70-a0 mnrp than 750 000 ha of land
 
were furnished with new or improved
 
irrigation facilities. This represents
 
more than one-half of the present

irrigated area of the country. Rice
 
self-sufficiency was achieved in 1977.
 

At the same time, a new general policy
 
on irrigation was promulgated. The
 
policy stipulated that the government

shall bear all the interests on the
 
cost of construction of national and
 
communal irrigation systems that it
 
constructs or improves, and the irri­
gation water users shall bear the cost
 
of operation and maintenance and pay

back the cost of construction or
 
improvement without interest within a
 
period not exceeding 50 years. The
 
policy further stated that the level
 
of such payments or irrigation fees
 
should not be a disincentive to the
 
water users to benefit from irriga­
tion, and that such irrigation fees
 
should be within the paying capacity
 
of the farmer. The costs to be repaid

shall be only those for Irrigation and
 
agro-drainage facilities within the
 
irrigated areas of the systems and
 
shall not include the cost of roads,
 
flood control, reforestation and power
 
generation.
 

* , 

hand, while communal systems had long Responsibility for overall irrigation

been in existence, assistance by the ,development in the Philippines rests
 
government to 
systems of this category with the National Irrigation Admini­
started only 
in the early 1950s. This stration (NIA), a government corporate
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entity governed by a six-man Board of 

Directors, with an Administrator as / 
Chief Executive Officer. The NIA ha. 

offices in the twelve regions and in 

68 provinces of the country. As of 

early 1984, the NIA was undertaking 

the construction of 33 new national 

irrigation projects with a total 

service area of 287 000 ha, improving 

42 national irrigation systems serving 

81 300 ha of presently irrigated areas
 
and 49 000 ha of new areas, construc-

ting new or improving existing commu-

nal irrigation systems covering more 

than 40 000 ha, operating and main-

taining 116 national systems irriga-

ting about 490 0UO ha, and extending 

assistance to farmers' irrigation 

associations on organization, irriga-

tion systems management, and financial 
management. 


Of tile total 1.3 million ha presently 

served by irrigation systems, about 

1.11 million ha are under gravity 

systems and only about 190 000 ha are 

irrigated by pump systems. In the 

areas covered by gravity systems, some 

230 00U ha are served by systems with
 
storage reservoir facilities: the 

Pantabangan Dam, Magat High Dam and 

the Angat Dam. The large gravity 

systems are invariably national 

systems. Although there are a few 

national systems which are less than 

1000 ha, the average size is about 

3000 ha, the two largest being more 

than 100 000 ha each, namely the Upper 

Pampanga River Integrated Irrigation 

System and the Magat River Irrigation 

System. The national irrigation 

systems have permanent concrete 

diversion dams, earth distribution 

canals, gated concrete distribution 

and control structures, gated perma-

nent turnouts for water delivery to 

farmers' groups and farm-level faci-

lities that vary intensity depending 

on local conditions. Where seepage is 

excessive, parts of main and distri-

butary canals are lined with concrete, 

The new national systems constructed 

since 1970 as well as the old systems 

that have been improved are equipped 

with access and farm-to-market roads 

built on canal embankments that have 

been widened for that purpose. 


Communal systems which have been 

extended through government assistance 

generally have permanent diversion 

•dams like the national systems. In a
 
few systems, where site conditions are 

favourable, only permanent gated 

intakes have been constructed to 

reduce the financial burden on the 

farmers. Government assistance in-

variably includes construcl ion of main 

and distributary canals, permanent 

regulation and control stroctures, and 

access roads. Farm-levl facilities 

are constructed by farmers themselves 


with technical assistance from tile
 
NIA. In systems not yet assisted by
 
the government, the diversion struc­
tures are usually temporary, con­
structd with logs, rocks, and brush,
 
periodically damaged by floods, and
 
reconstructed from time to time by the
 
farmers. There are also no permanent
 
headgates for regulating tile entry of
 
water Into the system.
 

Under normal conditions the Irrigation
 
systems with reservoir storage can
 
raise two rice crops a year, but in
 
the run-of-the-river typos the avail­
able water during the, dry season
 
invariably diminishes drastically so
 
that on the average only about half
 
the wet season is irrigated. In the
 
pumping systems, especially tile small
 
units being amortized by individual
 
farmers from the government, the
 
number of operating pumps have de­
creased and the irrigated area has
 
been reduced from more than 250 000 ha
 
to tile present estimated 190 000 ha
 
due to Increased costs of energy for
 
operation.
 

For the national systems as well as
 
the communals assisted by NIA, the
 
planning, design and construction is
 
undertaken by NIA. In the case of
 
communal systems, farmers' involvement
 
in these processes is actively pursued
 
and is generally extensive. An irriga­
tion association is organized before
 
construction and registered with the
 
Securities and Exchange Commission.
 
Farmers participate in locating the
 
diversion site, the canals and the
 
turnout structures, and take responsi­
bility for the acquisition of right­
of-way for the canals and the water
 
rights of tile system. Construction is
 
started only after the irrigation
 
association has signed a contract with
 
NIA stipulating that the assiciation
 
is responsible for tile operation and
 
maintenance of the system and that it
 
will repay without interest the costs
 
of the irrigation facilities -onstruc­
ted by the NIA in accordance with
 
goverment policy. Generally, a coun­
terpart from the irrigition associa­
tion is required amounting to 10
 
percent of the cost of construction
 
but sometimes this is reduced when the
 
cost of construction Ls high and the
 
resources of the assoc:iation would be
 
severely strained.
 

The planning, construction, operation
 
and maintenance of national systems
 
has been done only by the NIA. In the
 
past two years, however, pilot pro­
grammes in national Irrigatiori systems
 
covering 23 000 ha throught,*it the
 
country have been established for
 
organizing farmers to participate in
 
the planning and construction of the
 
rehabilitation and Improvement of
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minor distributary canals and the 

farm-level facilities, after which 

they 	will assume certain responsibil-

ities for operation and maintenance 

under a formal agreement with NIA. 

Depending on the capability of the 

irrigation association, these respon­
sibilition range from clearing and 

maintenance of canals to distribution 

of water and collection of irrigation

fees. 


1.3 	 Irriclatibn Management Problems 


National irrigation systems are man-
aged by the NIA and communal irriga-
tion 	systems are managed by Irrigation
associations with assistance from the 
NIA 	as may be needed. In the national 

systems, the most pressing managemenmt
problem is the inadequate level of 
collection of irrigation fees compared 
to the cost of operating and maintain-
ing the national systems. This is a 

crucial problem because irrigation,

policy as approved by the President of. 

the Philippines requires that the cost 

of operation and maintenance of the
 
national systems be fully defrayed 

from Irrigation fee collections. Thus 

the government subsidy for operation 

and maintenance which used to be 60 

million pesos a year was gradually 

phased out. For the year 1983, total 

operation and maintenance costs amoun­
ted to Y99 million. On the other hand, 

irrigation fee collections were Y'77 

million, equivalent to 63.5 percent of 

the total irrigation charges collect-

able for the year, thus resulting in v, 

deficit of Y22 million. The annual
 
deficits in previous years were great-

er. Studies Indicate that this situa-

tion is the result of the following 

technical and institutional problems:
 

i. 	 dissatisfaction of a significant 

portion of the farmer-clientele
 
with the adequacy and timing of 

water deliveries due to (a) 
interference with water distribu-

tion 	by other farmers, (b) water 

shortage, (c) faulty or damaged
distribution structures, and (d) 

poor maintenance and general

deterioration of facilities; 


ii. 	low paying capacity of farmer-

clientele due to (a) low price of 

paddy during harvest time, (b) 

low yields, (c) debts for rentals 

on the land and interests on 

credit, (d) high cost of produc-

tion, and (e) crop damage by 

typhoon, posts and diseases; 


liii.the difficulty of bringing to 

court delinquent farmers, espe-

dcally the big influential 

landowners, in order to force 

collection; 


5 -" 	 ...
 

iv. 	 the attitude that still remains
 
among a significant number of
 
farmers that the irrigation
 
service should be free as it is
 
being furnished by government;
 
and
 

v. 	 health problems due to schisto­
somiasis in some areas.
 

In communal irrigation systems, whore
 
management is the responsibility ot 
the irrigation association, the main 
problem is the viability of the 
association which depends upon the 
following institutional and technical 
problems: 

I. 	 the process of organizing the 
irrigation association; 

ii. 	the way the irrigation systems 
are planned and constructed 
especially the adequacy of water 
supply relative to the service 
area and the design and construc­
tion of the diversion works and
 
distribution system;
 

iii. 	the capability of the irrigation
 
association leaders to manage the
 
system effectively In terms of
 
equitable water distribution,
 
settlement of conflicts, system
 
maintenance and bLdgetary needs;
 

iv. 	 the contributions both in cash
 
and labour which members make to
 
the maintenance of the system and
 
to meet other obligations of the
 
association; and
 

v. 	 the understanding of the members
 
on the proper use of irrigation
 
water.
 

1.4 	 Irrination Improvement Programmes
 

To address the identified technical
 
and institutional problems in national
 
systems NIA has taken a number of
 
steps, the first of which was the
 
rehabilitation and upgrading of all
 
old national systems throughout the
 
country. Sixty-nine systems serving

255 000 ha were brought under this
 
programme. Sources of funding were
 
loans from the World Bank, the Over­
seas Economic Cooperation Fund of
 
Japan, and the Asian Development Bank
 
in addition to Philippine Government
 
appropriations. The programme included
 
improved irrigation planning and
 
design, rei aIr of diversion works
 
where needed, construction of neces­
sary additional distribution and
 
control structures, desilting and
 
rehabilitation of canals and struc­
lures, construction and rehabilitation
 
of drainage facilities, installatlon
 
of gates and measuring devices for
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i,
 

' ef ect! water control, construction communal systems that had strong
of fari-co-market roads and farm level "grass roots" support, NIA decided to 
facilities, provision of equipment for pilot a new organizing process which
 
operation and maintenance and training would employ an approach designed 
to 
of O&M personnel. In systems with induce farmer particiption in all 
schistosomiasis, health measures were phases of the development of a corn­
added to control and eradicate this munai irrigation system.
water-borne disease. 

To implement the participatory ap-
The old systems had no roads and proach, NIA had to improve both the 
lacked terminal level facilities. To technical and institutional aspects of 
upgrade these systems'; farm ditches communal irrigation along the follow­
were constucted to serve directly most ing lines: 
of the farmers' fields, and drainaupo 
ditches were added. rhe new farm-level i. improved project data gathering
facilities averaged 50 m/ha for farm for more reliable Information on 
ditches and 30 m/ha for drainage water supply, soils, topography,
ditches. Permanent turnouts with and crops and, In addition, 
measuring devices were constructed for farmers' attitudes, willingness 
more efficient water delivery to to participate, leadership pat­
service areas ranging from 30 to 50 ha terns, existing organizations and 
per turnout, probable institutional problems; 

O&M, farm and access roads were con- i. improved planning, design and 
structed on the canal embankments. The construction of projects; 
average density of these roads was 
about I km for every 70 ha of service iii. better programming of budgetary 
area. Canals3 carrying flows greater support for projects and in­
than 5.0 m /s were proviled with creased emphasis on the counter­
roadways 5 m wide on both embankments part participation of farmers; 
where the service area was only on one 
side. Canals for flcws from 2.0 to 5.0 iv. development of processes that 
m /s were provided with roads 3.5 m induce farmers' participation in 
wide on one embankment. planning and construction; 

One of the principal constraints v. training of irrigation commnity
identified in the operation of the organizers, technical staff and 
systems was the attltudo and lack of supervisors nn the participatory

h 	c-operative group action by the water approach for organizing farmers; 
users. Pilot programaos were esta­
blished to help organize the farmers. 
At the end of 1983, there were 26 vi. assistance programmes for devel­
pilot projects covering an area of oping the capability of irriga7 
over 23 000 ha. tion associations in irrigation 

systems management and financial 
In the case of communal irrigation management. 
systems, NIA studied old existing com­
munal systems that have been able to The processes that were developed for 
operate and maintain their facilities the communal systems were likewise
 
satisfactorily throughout the years. employed with modifications in the 
It was observed that these systems pilot areas for the national systems. 
were originally planned and construc­
ted by the farmers themselves with no 
assistance from the government. Their 2. PROGRAMMES TO INVOLVE FARMERS
organizations have strong support from
the farmer members and are adminis- The NIA started the participatory ap­

tered in accordance with rules derived proach to communal Irrigation develop­
from the general membership. Every ment in two pilot areas in Laur, Neuva
 
member knows and accepts his respon- Fclja: (i) the Pinagbaryuhan Irriga­
sibilities in the organization. tion System covering a proposed irri­

gable area of 1600 ha and (ii) the

NIA had made previous attempts at Bagting-SiclongU Irrigation System

organizing irrigation associations but proposed for 60) ha. The objective of
 
the methods it employed produced the NIA was tc test processes for
 
little involvement from the general developing grass roots capability to 
membership and had failed to develo6 participate in (I) decision making
"grass roots" support. NIA also made within an irrigation association, (ii)
arrangements with the Farm Systems planning improvements and expansion of 
Development Corporation (FSDC) to an irrigation system, (iii) securing
organize farmers in communal systems water rights and rights of way, (iv) 
for NIA, but the results were not construction of irrigation facilities
 
satisfactory. After studing the old and (v) control of construction costs.
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The concept was to start construction were resolved, extensive grass roots
of facilities for improving and participation developed, and the asso­expanding the two irrigation systems ciation strenqthened and registered
only after the farmers had been with the Securtties and Exchange
properly organized to participate in Commission. 
these five areas of activity.
 

In the participatory processes devel-
Six community organizers (COs) were oped in the two syfstems, farmers 
fielded in the two pilot projocts prepared a map of the proposed irriga­managed by one rogramme coordinator. tion service area, indicated whereThe COs lived w thin the community of they would like the canals to pass,the farmers, joined planting and discussed those with the engineers andharvesting activities, funerals, accompanied them (luring the 
surveys

church festivities, social functions, for the planning and design of theand conducted house to house visits to 
 system. The farmers subdivided theintegrate with the community. Having service area into sectors and con­gained acceptance, they began to talk ducted sectoral meetings 
for revising
with farmers about their irrigation and ratifying their by-laws. Theysystem, the need for expanding the registered their association, acquired
service area, maintaining the system water rights from the National Waterand a strong irrigation association. Resources Council, secured rights ofMeetings were held 
 with the COs way for canals, assisted NIA survey
furnishing guidance to ensure open parties in locating canals and struc­communication among the farmers. The tures for design and construction andextent ot assistance to be requested decided among themselves on how tofrom the NIA was defined and negotia- operate and maintain the irrigationtions for the assistance were subse- system and repay the cost of improve­
quently conducted by the farmers with monts. 
the NIA. 

During construction the association
In both systems, there were existing mobilized labour by sectors. A sub­
farmers' associations which had to be stantial 
portion of the labour costs
tested, reoriented and strengthened was given without payment 
from NIA as

into strong irrigation associations, part of the associations' counterpart

Having completed nejotiations with NIA contribution. Various committees
 on the improvement and expansion of checked 
 the use of construction

their irrigation 
system, the farmers equipment, the consumption of fuel,
in Bagting-Siclong with guidance from the quality and quantity of the
COs, organized committees for material
(I) being delivered at the
 surveys, (i) right of way acquisl- construction site, and the procurement

tion, (iiI) revision of by-laws, (iv) 
 costs of these maLerials.
 
zeglstration of the irrigation asso­
ciatIons with the Securities and In these pilot projects NIA made theExchange Commission, (v) labour assumptions that: (I) as the farmers
 
mobilization, (vi) materials checking, 
 have to pay for the construction costs
(vii) water rights acquisition, and of the improvements on the system they

(viii) repayment of construction should have a considerable say in what
costs. The farmers, starting from the 
 is built, (it) far:;ers' involvement in
 
grass rots level with guidance from the planning and construction develops

the COs, re-examined the structure and their sense of ownership of 
the system
revised the by-laws of the existing and hence their desire to operate andassociation and formally registered maintain it properly, (ii) 
 farmers'
 
their new association with the Securi-
 knowledge of local conditions can
ties and Exchange Commission. The contribute to better planning and

association then entered into 
 a design of the system and facilitates
 
contract with NIA stipulating that NIA acceptance 
of the improvements after

would construct th4lirrigation facill- completion, (iv) their 
 involvement
ties and the association would repay during 
the planning and construction

its cost without interest and assume ,provides practice in group decision
operation and maintenance of the making and In 
the necessary inter­
system after construction, action among the 
members and leaders
 

that develops their skills and confl-
The same process was followed in the dence for managing the system after 
Pinagbaryuhan System, although pro- its completion.
 
gross was much slower on account of

the much larger area and the conflicts These assumptions were generally
within the existing association that validated in 
the two pilot projects

repeatedly frustrated grass 
roots par- and, in addition, NIA learned that to
ticipation in the Internal decision 
 develop farmers' participation:

making. Negotiations between the asso­
ciation and the NIA were deferred - The COs should be given enough
until) after the internal conflicts lead time for organizing and
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mobilizing farmers prior to financial management for communal 
construction. In the smaller irrigation associations which was 
system of 600 ha this required carried out in consultation with 
ten months. In the larger system, farmers. 
about twice as long. 

v. 	 A programme of activities for

Engineers should have more under- developing a water management
standing of irrigation institu- manual for communal irrigation
tional development factors ann systems. 
processes to gain flexibility in 
their attitudes towards farmers In developing the participatory
and COs. An appropriate training approach to communal irrigation, NIA 
programme was needed, received considerable assistanco from 

a number of agencies. The pilot 
- NIA policies and procedures that projects in Laur were partially funded

obstruct farmers' partiripation by a grant from the Ford Foundation in 
had to be revised. 1976. As the programme developed, the 

Foundation continued its financial
Engineers and COs had to work to- support and made available one of its
gether closely to integrate tech- programme officers to NIA from time to
nical and organizing activities. time. 

The processes developed in the first The start of tile programme drew tile 
two pilot projects, althugh generally interest of other institutions: the
effective, were not entirely conclu Asian Institute of Management (AIM),
sive. Furthermore, it had a number o,, Institute of Philippine Culture (IPC)

shortcomings which had to he corrected 
 and tile International Rice Research 
before replication on a larger scale. Institute (IRRI). AIM was working onl 
For improving the process, NIA used rural development processes and saw
another pair of pilot projects in the the potential of the participatory
province of Camarines Sur where the approach for mobilizing the rural

cultural conditions of the people were population. [PC was doing social re­
different from those in the first search on indloenous Philippine irri­
pair. The two projects followed the gation systems and hd a continuing
same strategy and method and added the interest in irrigatLod associations. 
following elements: IRRI was working with NIA on irriga­

tion research and was interested inI. 	 For promoting the integration of the development of strong irrigation 
technical and institutional acti- associations for better water manage­
vities a flow chart was developed ment. After working together informal­
synchronizing the various ele- ly for a time, representatives from 
ments of both within a framewotk the Ford Foundation and these institu­
of eight to nine months o farm- tions decided to organize formally 
ers organizing activities and NIA into a committee to assist NIA in 
technical activities prior to conducting research, ttaining and 
construction, other activities for improving commu­

nal 	 irrigation. Three other institu­ii. 	The identification of areas whore tions (the Institute 
of Agricultural

NIA had to develop mechanisms for Engineuring of tile UniversiLy of the 
dealing with farmers and promot- Philippines, tile Farm Systems Develop­
ing 	 their particiaLion. Among ment Corporation, and the F.conomnlc 
these were procurome \t procedures Development Foundation) were invited 
promoting farmers' participation, to join and the establishment of the 
direct contracting procedures Communal Irrigation Committee (CIC)
with farmers' groups for con- was approved by the NIA Administrator 
struction work they were 
capable with an NIA Assistant Administrator as
 
of undertaking, preparation of Chairman.
 
paddy elevation maps of farmers'
 
fields, aid more expeditious The CIC was a working committee. As
 
funding procedures to enable 
 asslsti.g the NIA required capability
better preparatory technical and in handling interdlsciplinary prob­
organizing work. 
 lems, the CIC had membership with
 

skills in irrigation engineering,
iii. 	The identifIcation of the train- agriculture, anthropology, sociology,
inm neds of engineers and management, economics ard training.
community organizers. The two The committee met at 1)hast once a
pilot projects were documented by month to review progress, address 
social reser?.XChers. Problems were problems, and agree on activities. The 
identified from the documentation Institute of Philippine Culture 
and case studios were developed, brought into the committee experiences 

from research work on old communal
 
iv. 	 The development of a manual on irrigation systems. It undertook 
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Sprocess documentation of irrigation organizers with experienc'e from the 
av_,___,_,__organizing,.i.work, construction activi-. Laur and* Camarilnes°Sur pi-lot projects

ties, and operation and maintenance in served as resource persons who fur­
completed projects. The products of nished guidance' : to the works'hop
documentation were discussed in the 	 participants. Engineers were 
trained
 
monthly meetings. IPC prepared proce- in planning and construction policies

du~es for prearing socio-technical and procedures that promote participa­
pro'files to assist NIA in its feasibi- tion of 
farmers. The outputs of the
 
lit'- studies for communal irrigation workshops were planning and construc­
projects and then trained NIA person- tion schedules for each pilot project
nel in gathering data and writing the that were synchronized with the 
socio-technical profiles. organizing activities.
 

AIM, with its riqh experience in Construction of 12 regional pilot pro­
training and management, assisted in jects has been completed and addition­
orienting NIA engineers and other 	 al projects are now being implemented
technical staff into the participatory using the participatory approach. The 
approach to irrigation development. It irrigation associations have accepted
prepared and conducted training pro- the irrigation systems and are now 
,grammes for NIA engineers to develop undertaking thir operation and main­their capacity for managing the 	 tenance. They iave been given assis­construction of projects alnng the tance by '1A in developing their 
participatory approach. It conducted operation and maintenance processes
workshops for developing coordination through an irigation systems manage­
between engineers and community ment training that gives the irriga­
organizers. It helped during review tion associations processes, rather
 
sessions in addressing management than ready-made plans. Thus an asso­
issues and problems, and prepared 
case elation develops its capability not
 
studies for use in training, 	 only for preparing its systems manage­

ment plan but also for improving on
 ven before the participatory approach it. The training consists of processes

programme, IRRI had been working with for developing a cropping calendar, a
 
NIA in irrigation research. In joining normal water distribution plan, a
 
the CIC, the representative from IRRI crisis water management plan, 
a con­
assisted in a retrospective study of flict management plan, a maintenance
 
previous communal irrigation projects 
 plan, and a farm-level facilities 
of the NIA, helped prepare training \i development plan. In addition, a 
procedures in irrigation systems ,-,separate financial management, training 
management for communal irrigation .... given by NIA to the ir;rigationassociations, trained 
 engineers in associations to enhance their'icapabil­
farm-level facilities design and ity in budgeting, basic accounting,

introduced the process of paddy and billing and collection procedures.
 
elevation mapping.
 

Each association decides on the
 
The Ford Foundation provided partial structure of its 
 organization and
 
financial support and encouragement to 	 formulates its 
 own rules. Members
 
the programme. From 1976 it provided 	 contribute both labour and cash or
financial assistance every two years, 	 paddy for maintenance of the irriga­
the total of which reached just below 
 tion systems and repaying the charge­
$1 million. Its programme officer able costs of its construction as
 
provided advice dnd assistance to NIA agreed upon between NIA and the
 
and the other members of the CIC. association. The legal rights to the
 

use of irrigation water are in the
By the end of 1979 enough experience name of the association. Thus, it has
 
had been gained from the pilot pro- the responsibility for distributing
 
jects 
in Nueva Ecija and Camarines Sur the water equitably and beneficially.
for expanding the progrdmme to all 	 As 
of the end of 1983, 76 communal
 
regions of the country. The Regional irrigation associations had gone

Irrigation 
Directors of the NIA were through the system management and 
gathered in a conference initiated by financial management workshops. NIA 
the CIC and agreements were forged to has targetted at least 200 irrigation 

Thirty community organizers were 
 year for the next four or five years.
 
selected through a rigid screening
 
process and then given initial train- The programme to involve farmers has
ing for three weeks on the basics of 	 been extended from the communal sys­
irrigation and the ,NIA organizing tems to the national systems. Gener­
process. Workshpps were held between ally, there are three types of in­
engineers and community organizers volvement in national systems. In the
 
during which project profiles were first type, organized farmers contract
 
discussed and analysed. Members of the 
 with NIA an agreed length of canal
CIC and engineers and community which the farmers' association main­
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tains for a fixed annual payment from 

-7-7" -..
NIA-. °ar a canal WiEt'ha cap-acjjity of
3
about 2 m /s the annual payment is 


about Y2O000 per kilometre. Major

rebair beyond the capacity of the
association is undertaken by NIA. The 

association, in addition, assists the 

NIA watermaster 
in water distribution 

and in collection of irrigation fees. 

As al incentive the association is 

entitled to 2.5 percent of the colLec-

tion in its area. This incentive is 

increased 
to 3 percent if collection 

is 100 percent. About 190 irrigation

associations covering about 35 000 ha 

are 
involved under this arrangement in 

31 national irrigation systoms

throughout the country. 


In the second type, the irrigation

asso-iation operates 
 and maintains 

sectors of 250 ha
to 400 defined by

the canal layout. Each association 

collects the irrigation fees within
 
its sector and remits it to NIA once a
week or more often. NIA operates and 

maintains the headworks and main canal
 to the head of the service area. The 

associations operate and maintain 
the 
rest of the system; however, major
repair is undertaken by NIA. The 
issor.iations are given training and 

qr'">-nce in irrigation systems *anage-

ment and financial management. 


Pilot implementation of the second 

type of farmers' involvement in 

national systems started 
 with the 

fielding -,f community organizers in 

the Buhi-Lalo Irrigation System in 

December 1980. Originally covering

1000 ha, this system was being expan-

ded to 3000 ha. the processes used for 

organizing farmers 
in the communals 

wore used with modifications for the 

nationals. 
 About two years later, 

additional projects were established 

in 12 national systems throughout the 

country following the processes in the 

Buhi-Lalo System. At present the 

programme covers more than 23 000 ha 

in 26 national irrigation systems.
 

Three of the irrigation systems, with 

a total of ten irrigation associations 

(IAs), have turned over 3000 ha of 

service area to the IAs for operation
and maintenance. Under agreements with 

the NIA, the IAs 
within their sectors 

maintain the canals, do minor repairs,

distribute water according to agreed

schedules, collect irrigation fees and 

remit the collections to NIA. The 

agreements stipulate the obligations

of both parties and the method of 

sharing the collections between NIA

and the 
IA, which on the overall is

usually on a 50:50 basis. As in 
the 

communal systems, NIA gives the IAs 

training in irrigation systems manage-ment and financial management. Asso-
ciations in other
nine national 


s~ystms are .in .the process of nego _ ­
tiating with NIA for taking over
 
operation and maintenance of. their
 
sectors.
 

In the third type of farmers' involve­
ment in the national systems, the
 
objective is to have the irrigation

association 
ta e over the operation
 
and maintenance of the entire irriga­
tion system from the NIA. In effect it
 
is converting the national system to a
 
communal system. Over a period of ten
 
years NIA, expects to be able to do
 
this for all existing national systems

of about 2000 ha or smaller. However,
 
these systems will pass through the
 
second type of arrangement as a
 
preparatory stage excepting 
five very

small ones totallinri 700 ha which have
 
been entirely turned to
over farmers
 
as communal systems during the past
 
two years.
 

2.1 Strate!ies to Involve Farmers
 

A prerequisite to choosing a strategy

for achieving farmers' involvement in
 
irrigation development is a basic,

deliberate decision of 
the irrigation
 
agency regarding the 
level of involve­
ment it desires from farmer benefi­
ciaries of an irrigation system. In
 
the communal systems, the NIA decided
that farmers should participate and
 
interact with NIA in decision making

and that this participation should
 
progress from planning to construction
 
of their irrigation facility and
 
finally to its operation and mainten­
ance. In the pilot national systems,
 
considering their larger areas,

participation in planning and con­
struction was limited to the 
smaller
 
distributary canals and the 
terminal
 
level facilities and then extended to
 
the whole system during operation and
 
maintenance. In both cases the stra­
tegy that evolved to attain the
 
objective had two elements:
 

Farmers' participation had to be
 
organized. Otherwise, 
 it would
 
not be sustainable and might even
 
be dysfunctional.
 

NIA had to develop capability in
 
responding positively 
to organ-

Ized action by the farmers and in
 
carrying out its programme for
 
developing irrigation associa­
tions. Otherwise the farmers
 
would be frustated and discour­
aged from future participation.
 

To catalyse th.) farmers' organized

action, NIA selected as the entry
point for the organizing process the 
desire of the farmers to have anirrigation system res6 nsive their
to 

needs. Community orgari. "-s (COs) were
 

9 
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'thnfielded'-to induce the- Larmers to' stg3hna* e~ sare t o­'Identify their Irrigation problems and 
 one irrigation association that would

then 	participate in planning, design, negotiate with 
the NIA for the con­construction arid 1inally the opera~ion 
 struction or improvement of their
 
and maintenance of irrigation facili-
 irrigation system.

ties that would address their irriga­
tion problems. The COs were trained 
in The activities of the irrigation

the basic organizing procedures of association and the COs and the
 
integration with the fai,' ers' commu- lessons learned, all 
of which are now
nity, mobilization of farmers, and in being followed as standard 
procedure
the 	 action-reflection process. In 
 in the MIA communal irrigation dove­
addition, they were trained in proce-
 lopment, programme, have bead'discussed

dures for preparing farmers to under- in a previous section on ihe NIA pilot

take their roles as participants in communal projects. 
Basically similar
the planning and construction of their procedures, 
with some modifications,

Irrigation facilities. In preparation have been 
used for pilot national

for the operation and maintenance irrigation systems as follows:
 
stage, the COs were trained in how to

assist farmers, organized into irriga-
 I. 	 As canals are already existing,

tion associations, to prepare and 
 sectoring is canal based and each
implement their irrigation system turnout service area 
is used as
 
management plans. Throughout the 
 the basic sector. COs therefore
organizing process and the development validate farmers' 
 listings per
of the capability of the irrigation 
 turnout service area and identify

association, 
the COs played an active potential leaders for every such
role as catalyser in analysing, 
 area. Farmers with assistance

persuading, arguing and challenging from COs 
 conduct meetings by
but they were instructed never to take 
 turnout service area to identify

away the decision making from the their 
 irrigation problems and
farmers nor porform themselves the discuss solutions.
 

,,,tasks which the association itself
 
should undertake. 
 ii. 	 Planning engineers, with assis­

tance from COs, present and dis-
In new communal irrigation projects, cuss with 
farmer groups improve­
the COs were usually fielded eight or 
 ment plans which may consist of
nine months before the start of additional canals, farm ditches,

construction to ensure. broad-based 
 drainage ditches, and irrigation

participation during project implemen-
 structures. Farmers and engineers
tation. For the duration of the together walk through the pro­
project, the COs lived 
in the farmers' posed locatior, o(f'the improve­
commuiity. The integration with the 
 ments. Farmers' suggestions are
community was intensive and achieved 
 considered and incorporated where
through courtesy calls to the munici-
 found feasible. The locations are
 
pal mayor and other town or barangay confirmed and finalized.
 
officials, house-to-house visits to
 
expected farmer beneficiaries, and iii. 
The fatmers group into ecnstruc­attendance at social and religious 
 tion 	units and under contractual
 
gatherings. 
In this manner, the COs arrangements with NIA construct
 
got to know people's 
names and back- canals and facilities which they
grouI'ds and identified potential 
 are capable of undertaking with
leaders whom they could develop for 
 guidance from NIA engineers. Thus
 
the organizing work. In addition, the 	 farmers
the validate their
COs were able to 
identify organiza- leaders and develop cooperative

tional problems and potential sources skills.
 
of conflicts. During the integration

period, the COs also validated and iv. As construction ends the COs
checked information on the scope of motivate 
the turnout groups to

the project and the 
farmers to be organize into associations by
benefitted. 
 zones of 250 to 400 na, more 
or
 

less, for negotiating with NIA
For broad-based mobilization for 
 the sharing of O&M responsibi-<j

participation, COs divided the irriga- lities 
 and the corresponding
tion 	service areas into sectors. In 
 irrigation fee collections
 
new projec.t. where canal lines were 
 between NIA and the associations.
 
not yet esLablished the sectors were

barangay based. Identified leaders v. 
 NIA conducts a training programme
were 	assisted by COs in conducting 
 to assist the association in

meetings to air problems and to decide 
 developing its systems management

on how to organize participation in and 
financial management, and in
developing an irrigation project or generating the nocessary contacts
 
system that 
would be responsive to for agricultural extension ser­
their needs. The work proceeded to a vices, credit and other inputs.
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-- h-atvtiso h I for organ-_ share decision making with far­izing farmers and developing their mers on various activities ,uch 
capacity for participating in irriga- as location of canals and sthzc­
tion development would not be effec-
 tures and control of construction
 
tive unless NIA also devoloped capa- costs. Many engineers felt that
 
bility in responding positively to farmers' participation would
 
organized {> farmers' action. As the cause delays and make the work
 
programme proceeded, NIA nad to more difficult. As the programme

undertake the following activities in progressed, however, they found
 
addition to those already mentioned: that while extra effort and 
time
 

was spent in establishing coor-

It developed a rigid screening dination processes with farmers,
 
process for COs 
to employ only once these were established, work
 
those who had qualified after became easi'er and faster.
 
interviews which assess atti­
tudes, communication skills, Displacement of NIA personnel due
 
general intelligenco and willing- to take over of operation and
 
ness to live in depressed rural maintenance by irrigation 
asso­
areas. At the end of 1983, NIA ciations of pilot areas in

had about 400 COs in the field in national irrigation systems.

communal irrigation projects and These personnel are ditchtenders
 
pilot areas in national irriga- and watermasters employed by NIA
 
tion systems, for maintaining the system,
 

distributing water, and coliec-

It trained trainers and CO super- ting irrigation fees. With regard

visors. These were selected from to this problem, NIA nas adopted

experienced COs and, in addition a policy 
 to transfer these
 
to their previous training, they personnel to other types of work
 
had to be trained in supervision for which they can be trained or,

and coordination work, monitoring if this 
is not possible, to give

and evaluation of CO activities, them special separation pay.

and field training and guidance
 
of COs. 
 Setting of appropriate com,.en­

sation rates for COs and their
 
It identified and adopted proce- supervisors. To 
secure qualified

dures for promoting farmers' personnel for tle programme, NIA
 
participation and amending those hired these personnel 
 on a
 
that discouraged such participa- contract basis, renewable yearly

tion. These included developing at total compensation rates
 
processes for coordinating (including fringe benefits)

technical and farmers' organizing comparable to those recieved by

activities. Engineers were made regular NIA personnel doing

to understand that construction comparable work. Extreme diffi­
of physical facilities alone does 
 culty was met in getting this
 
not constitute the whole of confirmed by the Ministry of the
 
communal irrigation development. Budget which insisted that the

The development of the capability total compensation of contractual
 
of the farmer organization to personnel including fringe

operate and maintain the system benefits should not exceed 120

is also necessary. percent of the minimum basic pay
 

- a cordition which results in aIt trained engineers and their much lower total compensation for
 
technical staff to understand the contractual personnel.
 
organizing process and the work
 
of the COs and so reorientated On the whole, except for diffi­some 

their attitudes lind procedures to culties with the Ministry of the
 
promote farmers' participation, Budget, other government offices and
 
especially the processes 'of 
 external agencies have been supportive

coordination of technical and of the participatory approach pro­
institutional activities. 
 gramme. The Office of the President
 

has exempted the programme from the
It mounted an information and current ban on hiring of contractual
 
education programme on the employees. This exemption has made it
 
participatory approach for all possible -to continue and 
expand the 
personnel in areas covered by the programme. The World Bank and the 
programme. Asian D,:velopment Bank have incorpor­

ated th.: participatory approach in the
NIA encountered a number of problems, NIA c,,mmunal projects for which they
 
among which were the following: have extended financial assistance.
 

Likewise USAID is promoting it in its

Initial resistance of planning programmes In the Bicoi River: Basin.
 
and construction engineers to The Ministry of Agriculture and "he
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,ureau of Forest Development have also 

started pilot projects exploring the 

use of participatory approaches in 

dealing with farmers. 


3. 	 ASSESSMENT OF RESULTS ACHIEVED 


The participatory approachi that NIA 

has employed in its communal irriga-

tion programme and which is now being

expanded to its national systems has
 

\ 	yielded a number of favourable re-

suits. In the communal projects these 

a.'i as follows: 


1. 	 Ready acceptance by farmers of 

the completed physical facilities 

and their financial obligations.

Projects completed prior to the 

programme wore usually accepted 

only reluctantly by the irriga-

tion associations for operation 

and maintenance, often because 

they disagreed with the costs
 
which they had to repay. 


ii. 	Increased counterpart contribu-

tions from farmers. In 1982, the 

total counterpart contribution by 

farmers in projects covered by

the participatory approach 

programme totalled V2.7 million, 

This increased to Y4.9 million in 

1983. Prior to that, counterpart 

contributions were almost negli-

gible.
 

iii. 	Improved maintenance of canals 

and higher irrigation foe comitri-

butions. This has been observed 
in the communal systems which 

have completed their systems 

management workshops. No data 

have yet been obtained on better
 
equity of water distribution
 
increases in irrigated area and 

increases in production.
 

iv. Increased awareness and under-

standing by engineers and other 

technical staff of the institu-

tional factors that affect 

irrigation development, 


In the pilot areas of national irriga-

tion systems the following have been 


*observed: 


- No removal of farm ditches by
farmers after construction by the 
NIA. In previous cases, in 
projects where farmers did not 
participate in locating the farm-
level facilities, many c(.pilaints 
on farm ditch locations were 

received and the farmers even-

tually removed those ditches, 


Prior to the programme, NIA had 

been asking farmers to assume O&M 

responsibilities after the turn-
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Out level but the fLrmers dld not 
.,assume, sucli responsibilities. In 
contrast, jn areas covered by the 
programme. 1,t was the farmers that 
asked an actively negotiated
with NIA q turn over to them the 
O&M for p rtions of the irriga­
tion systemn covered by their 
irrigation associations under
 
mutually ; agreed contractual
 
arrangements.
 

-	 In areas where irrigation asso­
ciatlons have taken over O&M and
 
irrigation fee collections the
 
canal maintenance has improved,

irrigtion fee collections have
 
increased and NIA expenses for 
O&M have decreased, thus enabling
NIA to fully cover those expenses 
with its share * f the colic­
ctions. Canals are cleaner. There 
is no damage from wallowing water 
buffaloes. 

Some difficulties have been
 
experienced in remittance of
 
irrigation fee collections from
 
the association to the NIA but
 
those are being remedied.
 

- Improved relations between NIA 
and the farmers and more aware­
ness and understanding by NIA 
technical staff of Institutional 
development issues in irrigation. 

Only one irrigation association
 
has recently completed a sy'tems
 
management workshop and no data
 
are yet available on improvement
in equity of water distribution, 
and Increases in irrigated area 
and crop production.
 

4. 	 EVALUATION 

Many factors contributed to the
 
increased farmers' involvement in the
 
commu'nal irrigation projects and pilot

national systems in the NIA. Among

these are: (1) the participatory
 
processes employed, (iI) support of
 
the programme from the highest level 
of management; (iII) assistance from 
external agencies; and (iv) the 
gradual development of the programme 
through a learning process.
 

The desirability of farmers' involve­
ment had long been recognized by many

of the lIA even prior to the start of
 
the particlpatory pilot projects.

Little, however, had been achieved
 
towards real farmers' involvement
 
because no process hat] been developed

for generating such organized involve­
ment. The employment of the participa­
tory approach, a deliberately planned

action to develop the capability of
 
formal groups for interacting with NIA
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in planning and construction and for 
assuming O&M responsibilities after-
wards, was missing in the NIA. Thedevelopment of the process, its 

testing, improvement and eventjal

expansion was made possible by,, edi-

cated young people eager to do farm-
Se.s' organizing work and especially 

trained for that purpose, 


The 	 programme had the support of the 
highest level of NIA management. The 
pilot stages and initial expansion was 
directed personally by an Assistant 

Administratbr 
who had full support 
from the PIA Administrator. This 
enabled flex'ibility and prompt action 
in developing policies and processes 
needed for fostering farmers' partici-

pation. NIA top management recognized 

the importance of the programme for 

the overall improvement of irrigation 

systems operation. More urgent 
were 

problems of non-acceptance by farmers 
of communal systems constructed or 

improved 
 by NIA and the wide gap 

between the highest costs of operation

and maintenance in national systems 

and the low collection of irrigation 
fees for meeting those costs. Apart 


from the 
development of self-reliance

and farmer capacity for organization 

as requirements for rur&'l progress, 

NIA needed the programme in the light
of its own irrigation systems and 

financial management situations. Given 

the support of top management and the 

recognition of the NIA problems tile 

programme became generally accepted at 

all levels in the organization. 


External agencies helped greatly 
in 

developing and expanding the pro-

gramme. The Communal Irrigation 

Committee 
(CIC) helped greatly because 

no adequate internal capability for 

interdisciplinary diagnosis of prob-

lems and design of solutions and 

processes could be found in 
the NIA at 

the start of the programme. It was the 

understanding in the CIC that this 
intc:disciplinary capability would 
be 

enhanced within the NIA and workshops 
were organized to do this. Funding and 

staff assistance from the 
Ford Founda-

tion produced studies on existing 
com-

munal systems, formulation of socio-

technical profiles, and documentation 

of work activities in selected irriga-

tion systems. It also produced various 

training programmes for community 

organizers, CO supervisors, profile

writers, irrigation engineers and 

variols technical staff. The adoption

of t/e participatory approach by the 

Wor'i Bank-assisted Communal Irriga-

tircnt Development Project further 
en-

haliced the application of the partici-

pAory approach in the NIA. At the end 

of 1983, it had been adopted as the
 
standard procedure in all NIA communal 

irrigation projects and 
 was being 
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expanded to the national 
irrigation
 
systems.
 

The gradual development of tile pro­
gramme helped ensure that the organ­
izing, coordination and training
 
processes were fully tested and that 
experienced staff andJ) adequately

trained personnel were a.,ailable when 
the programme was e.,apndeo. It tookfour years of pilot prnoject activities 
before the programme was expanded to 
the regional level'and another three 
years before it became institutional­
ized it communal irrigation develop­
mont. Within that period NIA gradually

attained national capability for
 
running the programme. Starting from 
identification of problems in the
 
field, it developed processes and
 
solutions for these problems, tested
 
and improved these processes and used
 
the improved processes for training

personnel who were fielded to under­
take the organizing programme. Perio­
dic review and planning workshops 
involving both technical staff and 
community organizers were instituted 
to improve the processes further. The 
personnel who gained valuable experi­

ence became core groups that were
utilized to train additional pirsonnel
 
for expanding the programme.
 

The NIA efforts to enhance involvement
 
of farmers in irrigation development
 
have brought beneficial results in
 
some 	 respects but not from the stand­
point of improved irrigation efficien­
cy. The systems management training
 
for irrigation associ~itions is fairly
 
recent and the 
irrigation associations
 
nee'1 time to improve on their systems
manmgement. Furthermore, NIA has to 
assist the associations in developing 
a mnitoring system that they can use 
for 'evaluating their systems manage­
men) , Moreover, in the large national
 
systems where the 
goal envisioned is
 
to have NIA operate and maintain the
 
major canals while the irrigation

associations 
 operate and maintain
 
zones or sectors "f about 250 to 400
 
hi., the necessary interfacing of NIA
 
and association operations is still 
to
 
be developed. Until this is worked
 
out, the schemes developed so far
 
would be 
used only i.n the smaller
 
national systems not exceeding 2000 ha
 
ann would not be expanded to cover the
 
larger ones fully.
 

The processes that NIA has employed

for enhancing farmers' participation
 
may or may not 
 be successful if
 
applied in other countries. There are,
 
however, some lessons from the Philip­
pine experience which may be helpful\, 
namely:
 

i. 	 The choice of the organizing
 
process is crucial. The organ­
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izing strategy should be designed should be carried through to the
around activitios meaningful to andoperation maintenance stajethe farmer.i. Opportunities should as organizational changes arebe made available for farmers to needed when an association pro­participatc In problem solving grosses from construction to O&M. 
and decision making about issues
 
that affect the benefits that iv. For an agency to be able to
they dorive from irrigation promote farmers' participation,
development. The Philippine it must be capable of responding
experience indicates farmersthat positively to such participation.
participate when given the Where there is no capability, itopportunities and when such has to be developed. This willparticipation will yield benefits necessitate hiring of specially
they can perceive, trained personnel and amendingpolicies ,and procedures thatii. The organizing process should be inhibit participation. Developing
linked with the technical pro- agency capacity takes time. It iscesses of planning and consLruc- best to adopt a learning process
tion and with operation and main- approach. 
tenance of the irrigation system
as the ultimate goal. Tight coor- V. Strong support from the highestdination between the organizing level of the agency is necessary.work and the technical activities Introduction of farmers' partici­
is extremely important. Thus it pation in irrigation developmentis advisable that both be under- requires innovative action where
taken by the same agency. such participation has not beeni a lowed before. Problems mayiii. As organizing effective farmers' arise that can be resolved onlyparticipation takes time, it at the highest level of the
should start well before the agency.
construction of a project. It
 

J 
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The Hluang-liuai-tiai (North China) Plain 
plays a strategic role in China, both 
geographically and economically. Home 
to over 200 million people, it stret-
ches from Beijing, the nation's capi-
tal, in the north, to the basin of the 
Chang Jiang (Yangtze River), China's 
largest waterway, In the south. Flow-
ing west to east through the plain, 
forming an artificial watershed perch-
ed on a bed several metres above the 
surrounding land, is China's second

longest and the world's most heavily 
silt-laden river, the Iluang lie(Yellow 

River). 


With its 300 000 km, the tlunag-fluai-
llai 	 Plain occupies about one-third of 
China's flatlands. Its cultivated area 

of 18 million ha is one-sixth of the 
national total. Grain production,

spoecially that of wheat, increased 

markedly on the plain in the early 

1970s with the rapid expansion in 

irrigated area following the drilling
 
of more than one million tubewolls and
 
increases in diversions from the Chang

Jiang and Iluang HIe. Total grain out-
put, 23.8 million tonnes in 1980, is 
now about one-sixth of the national 

total. 


Its flat topography, alluvial soil and 

frequent sunshine provide the plain

with 	many of the ingredients of a Farm 

production %,-,hich is well above aver-

age. 	Nonetheless, chronic problem', of 

drought, flooding and salinization 

have prevented the plain being fully 

developed. Finding solutions to these 

problems has high priority in China's 
modernization programme. 


Yuecheng County is situated in the 

middle of the Huang-Huai-flai Plain. 

Its climate, hydrology, natural dis-

asters and economic conditions are all 

representative of the plain. Its 

goomorphological and hydrogeological

conditions, as well as its soil chem-

istry, are representative of the 

alluvial plains which comprise one-

third of the lluang-Iluai-flai Plain. 


Yucheng is one of nine counties which 

has received financial assistance from 

the 	 World Bank for the control of 
salinization. it contains an experi-
mental area, set up in 1967 in a 
marshy lowland by the Chinese Academy 

of Sciences and related units to study

comprehensive control measures for the 

prevention of drought, flooding and 

sallnization. These measures have been 

successful. After 15 years, the saline 

area of the emperimental area fell 

from 7300 to 1450 ha. Annual grain

yields rose from 1.4 t/ha to 4.8 t/ha. 

in 1983 the Chinese Academy of Sci-

ences set up an experimental station 

within the experimental area to carry 


out advanced research on a number of 
hydrological and agronomic topics.
 

In recent years, especially since a
 
major shift in economic strategy at
 
the Third Plenum of December 1978, a
 
number of economic and institutional
 
reforms has been carried out in China.
 
Prominent among these are the various 
production responsibility systems (PRS 
- shonchan zuron zhi) which have 
shifted the primary responsibility for 
field operations and income distribu­
tion from the coilective to individual 
households. Responsibility sybtems in 
water management have lagged behind 
somewhat. In the past, the farmers had 
too little responsibility for water 
management; now, perhaps, they have 
too much in some areas, with too 
little support. Other areas, espe­
cially tile control of surface flows, 
may have to remain under more direct, 
albeit more responsive, state control. 

1. 	 YUCIIENG COUNTY'S NATURAL
 
CONDITIONS
 

Yuchong County is situated north ,-f 
the Iluang lie in northwest Shandong
Province. Its topography slopes from 
southwest to northeast, with an aver­
age gradient of 1:18 000 to 1:
 
10 000 and an elevation of 17.6-26.1 m
 
above the Huang hlai (Yellow Sea), on
 
the alluial plain of the lower iluang
 
lie.It ext*ends for 58 km from north to
 
south and 33 km from east to west,
 
encompassing a total area of 998 km 2.
 
The county (see Fig. 1) has a total of
 
19 communes (townships), 1050 natural
 
villages, 952 production brigades

(roughly equivalent to natural vil­
lages), 409 900 people, and a culti­
vated area, according to a 1979 soil
 
survey, of about 56 000 ha, 55 percent
 
of tile total land surface.
 

Yucheng has a semi-humid monsoonal
 
climate, with drought and wind in the 
spring and early summer followed by a 
hot rainy season. Its frost-freo 
period is 200 gay'%; its average tom­
perature, 13.1 C. '[here are 2639.7
 
hours of sunlight each year.
 

Mean precipitation is 616 mm, well 
below the average evaporation of
 
1379.5 mm. Precipitation is seasonally
 
concentrated, with 76.4 percent fall-

Ing in the four months from June to
 
September, but only 12 percent from
 
March through May. The latter can
 
satisfy about 30-40 percent of the
 
water requirements of winter wheat
 
during those months; the remainder
 
must be supplied through irrigation.
 
The amount of precipitation also
 
varies greatly from year to year,

ranging in the available records
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kin. Below the tributaries are 1286 
branch, sub-branch and farm channels 

with a total length of 1901 km.
 

About 0.06 km3/annum of the river run-
off is produced withi the county, with 
the remaining 0.35-U.40 km1 /annum 
originating elsewhere. Since nearly
all the runoff in the rivers comes 
from the ilood season, the storage
capacity in the county is limited to 
0.027 km3, with the remainder flowing
to the lower reaches or consumed in 
evaporation or seepage, 

The Panzhuang iluang lieDiversion Chan-

nel is the main artery for the direct 
diversion of surface flows from the 
Huang He into Yucheng County. With a 
total length of 100 kin, 36 km in Yu-
cheng, it flows through Jihe, Yucheng
and Pigyuan counties. Within Yucheng
it feeds four distributaries with a 

total length of 27 km and a canal 
system with 104 ancillary works and a 

total length of 106.3 km. At present,
there are 14 diversion gates, 108 off-

take channels and 265 structures on 
the Panzhuang system. After satisfying

the water use needs of a gravity-fed
irrigated area of 1300-2000 ha, the 

remainder flows into drainage channels 

at the branch level and above, 


The other line of conveyance consists
of the tail waters of luang lie diver-
sions from outside Yucheng and the 
surface runoff during the wet period. 

This passes through the Nanying Gate 

on the Tuhal River and flows directly 

into drainage channels at the branch 

level and above. The main channels 

store water for half a year or more, 
and the branch ditches for two or more 

months. 


Because the drainage channels are 3-5 

m below the surface, all of them 

require pumping for their water to be
used for irrigation. There are 180 
fixed pumping stations in the county 
with an installed capacity of 2345 kW. 

Nine of them are relatively large, 
There are 2635 sets of mobile water 

lifting machinery, with a total of 

22 895 kW. 

The diversion from .luangthe O iii-
cludes 0.06 km /annum drawn directly

from the Huang lie and about 0 3 km )/
 
annum of tail waters which flow in 

from upstream counties, Of thme latter,

only 0.004 km can be stored for later 

use. 


There are no large reservoirs or 

lakes within Yucheng County, and only

*2935 scattered ponds with a total 

storage capacity of 0.007 km3 . The 
county's surface water system, 
con-

sisting mainly of rivtrs, canals and 

ditches, with a density of 2.47 km/ 

2
kin , is typical of the Iluang-uluai-Hial 
Plain. 

Thus the total amount of surface water
 
utilized is 0.127 km
 

The groundwater system is composed of 
several broad, deep aquifers and a 
dense network of tubewells. Ground­
water storage conditions in Yucheng
County are extremely favourable, with 
the depth of Ouaternary deposits
reaching 400 m or more. The water­
bearing strata consist principally of 
fine or medium sand and silt. There 
are three aquifers within 150 inof the 
surface, each several metres to sever­
al dozen metres thick. An additional 
three to five confined aquifers lie 
below 200 m. The average depth of the 
groundwater surface is 2-4 in.
 

Rocharge comes from three main sour­
ces: 0.1167 km3 /annum from seepage
from precipitation; 0.0569 kin'/annum 
from seepage from the luang lie diver­"
 sion channels; and 0.0371 km /annum as 
recharge from the canal system and 
field irrigation. Subtracting the 
portion which is consumed in evapora­
tion and that which is too saline for 
use in irrigation (exceeding 3000-5000
 
ppm), leaves a figure of 0.107 km3 /
 
annum which can be abstracted.
 

Groundwater has become an increasingly
important source of irrigation water. 
Of the 3651 electrically or diesel­
powered tubewells, 85 percent, or

3090, are fully equipped, with a total
 
motive power of 26 638 kW. Nonethe­
lesi their rate of utilization is
 
relatively low. They only withdraw 
0.03 km I/annum, just 20 percunt of the 
resource. This does not count the 
innumerable earthen wells and wells 
with hand pumps which have been dug by

the farmers themselves.
 

In sum, the usable resource from both 
surface and groundwater in Yucheng
County is 0.157 kn:'/annum, 81 percent 
of it below the surface. Of the 41 540 
ha currently effectively irrigated,
22 000-22 700 ha are irrigated by sur­
face water, 12 500 by wells, and time 
remainder by both. A large potential

remains untapped.
 

3. IRRIGATION PRACTICES 

As shown in Figure 3, the area under
 
irrigation in Yucheng has Increased
 
enormously since the founding of the
 
People's Republic of China in 1949.
 
The expansion was particularly rapid

after 1971, with the formation of
 
relatively complete irrigation sys­
tems, especially the Increased use of
 
tubewells, and the revival of diver­
sions from the Iluang Hle In 1975. With 
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more than 360 times as much land now 	 dug more than a decade ago, and
 
under irrigation as in 1949, increases are nearing the end of their
 
in Yucheng's agricultural production usable life.
 
have depended heavily upon improve­
ments in water supply. II. 	Well irrigation requires a higher
 

expenditure of labour than does
 
The Huang He provides a secure supply watering from surface sources.
 
of water in the spring months to the The farmers feel it is too much
 
areas serviced bpth directly by the 
 trouble to use wells when other
 

' 
Huang He through the Panzhuang Canal 	 sources are available.
 
and indirectly from the tall waters ot
 
upstream diversion. The main grain iv. Maintenance is too complex, and 
crop, wheat, requires up to six irri- most farmers have had little 
gations - during autumn sowing, during training in areas such as clean­
the winter, when the wheat is "getting ing wells or repairing machin­
out of bed" (after regreening and cry.
 
before jointing), and during earing,
 
milking and yellowing. V. The groundwater is colder than
 

the surface water du,.ng much of
 
Ilhere are very few measuring devices the irrigation season. Also, the
 
in the irrigation system, and only farmers do not trust tile water
 
three hydrological stations 
on tile unless they can see it. They

main canal. There is therefore no way 	 prefer the water of the Huang lHe,

for the Panzhuang Canal authoritjes to with its high silt and organic

control water use below the main content.
 
canal. Except tor a few individual
 
places which use buried pipes, the Well irrigation is therefore found
 
county relies on flood irrigation, mainly in saline areas with a very

with a high usage of 1500-1800 mi/ha high water table, where there is no
 
per irrigation, surface water for irrigation, or where
 

the supply of surface water is unreli-

At present, the rate ot utilization of able. Those who use wells exclusively

tubewells in the county is less than also engage in flood irrigation.

one-third their capacity. Wherever Although they use less water than
 
possible, 
farmers prefer to use sur- those who rely on surface sources,
 
face water rather than groundwater. An they nonetheless apply as much as
 
impressionistic list of the reasons 900-1050 m /ha or more.
 
for this, in decreasing order of 
importance, is the following: In order to rationalize the 	 use of 

different sources of water, the county

I. 	 The high cost of diesel, on which has divided Yucheng into six different
 

most 
wells rely. Although the water use zones. These are depicted,

China Fuel Company allocates each with approximate boundaries, in Figure
 
person 3 Litres of diesel a year 4.
 
at a relatively low price of 0.38
 
yuan/litre ($0.19), this can
 
satisfy only one-third of water 4. DRAINAGE
 
use demands. The remainder must
 
be purchased through informal Irrigation is not a problem in Yucheng
 
channels at a price of roughly County. Drainage is. With its flat
 
1.04 yuan/litre ($U.50), nearly topography, Yucheng's groundwater

three times as much. It costs movement is almost entirely vertical,

65-90 yuan/ha more per irrigation especially in the lowlands. Since
 
(not including machinery mainte- precipitation is se.sonally concen­
nance) to use wells than to draw trated 	 well, the wet brings
as season 

fL-.mmthe river. The diesel allo- the danger of flooding and secondary
 
cation for Yucheng County has salinization.
 
been cut from 8226 tonnes in 1976
 
to 4750 tonnes in 1983. Because At the beginning of the 1950s, the
 
of the escalating cost of diesel county had only a few natural drainage

and its diminishing supply, more channels: the Tunai, Wel, Chaoniu, and
 
and more farmers are abandoning Tuma rivers. These were all less thz'i
 
their tubewells for river water 30 m wide and 3 m deep. There were no
 
where possible and, where not, drainage ditches or culverts, and the
 
for hand pump wells. farmers themselves had to raise the
 

funds to build even simple bridges to
 
it. 	one-third of the more then 5000 cross the channels. The rivers were
 

tubewells dug in Yucheng are choked with weeds, seriously impeding

unusable, either because they drainage. Yucheng lived under the
 
were improperly dug or because continual threat of flooding. In the
 
they have not beern properly main- two relatively large floods of 1937
 
tained. In addition, many were and 1961, more than 60 000 ha, about
 

;__ _ 	 _ _ __ _ _ 



- 0t 

1 -1 
1-2 
3-1 

Should 
Should 
Should 

rely 
use 
use 

on wells 
canals and 
canals and 

weils 
wells 

conjunctively 
conjunctively 

3-2 Should use river water 
3-3 Should use Huang He diversion water 

/ 

3-2 3-1 

3-3 // 

If 1-2 ' 
3-1 / /'1 

1-2 

0 5 1-0K12m 
- I -I-I­

3 -­
.-- , ( 

/ 

bJt ,II]o Inq -h --y no only Ii Ied el& and t, se ell fo bo h i ri 

existing taciit ie. When I major
'roe dra inage situation was aggravated dr1ought camne in 1968, hot Ii tile rivers 

n 19581 whu 'Yuichunj Oeuoi to d ivert and the w -fll dried up io there was 
ano stole irig,,iI ion :a-.ei- !ron t-ii I'l wAter Lor irri jatiloll rain outputHluang "ia.Thu counity sooo t'u -2 I..! c lapsed nce aob i. pelj of 
faced wi th i rise in ti. wteLu Liii,. Yi''chutil ,i5~l t 111l lesson andi 
ALer the iieavl tl~ii uI 1901, TI:1 LII Anijied a =ru,hald n. I ippriicii. They
the. sunf Ace nor the qrlundw-iLer :,i u took ti11", 1 1 ; 1 5;1i ps t owit'Is s. I t.igI(
1we Iir-a ne p,mpl IV. lii, sa II11. it ,-a 11p a ;ynii whch haim II. botii1 Irilg1a­

ln I u l r,)m ' Ojiioi tiii 0lh1 triii i, and drilli p- l - *jt iJ, and! iv cel t Ily( 

retiicis,ii their t Ii I aittLent. Ilon (,1 ilI IT1(V- l . 'Iljoii~rIT I L: 11-l aleidoiptLed
dlrainage, works;, "sp.-JiolIly surface-, has, Wonei L" AIA:WIwIi; both canals; and 



- 815 ­

gation and drainage. Orai im chanel; 
 Q, WATiR MANA(;t.:Ml.:Ni I GANI HI"iN
havQ bUn'l Uised( IaterF WhiL'h hanl! in IV L,) draw qt L w1­aCC1111,lll -k-1t1~t FuH LIO -sulr- "J Fiur 5 1:is a" l l 
 lhl 'barlZI
,' If
aICt, Whle W silVil+ milly tie w,1 t l,11i,ihIui i It ill I Z jutl ;t t 

t1) iiti jc , t r" wat'i<icr 
 t al, iiitt ctirg ntlihrlV n i, t; i onyi h 

dr ciii'hj tneiel it River;i 'intl hiii withIca, ,ii,,;It.1 ;; i iadul r Ve 

,t V io ) il ,. I. , 1, Phdra I a1o ,,j e ) o I 1, 'I it i i a)~ 1. 1. t itn1; itI:n. I i r ,ghI,iit I Liii iii ~ ,w I t llll t tnIiI ,Illl1sfIll,,, i 'at UJFe 
,d )w t i aiiI. ,illr ill

j Lin , F;It ,it It w II n I ,I i; r Ia 
11,d "t m 1 t I.v. it. , I ,+ h it in0lt tIl. ilh,ir Li 

th l I t .,i)I ti 
t r7litn;I r 

t it , 'it 
)I Ip itIt2 '. it 'h 1 1iI I I L iI.tp I on, t al. J01t in V oO ,Mn!;t y, I elrwt litWa,C i eoI0 otf Eetrrl wc-,. llleranctwJ-lv,t,,mt: .AH (main , bl tn
tJ n a H:1+I y aI t.hh)rt.,edrainage- Himtvv e++j +nysit nhtQl) lth-by(M1ttOF,I . I I "onIl lSl+t l witthInlh: Id ln +I[j - lta li ; 

I I ~ .0-aVIliI oft L)'n+;;;eCo dItatnd 18J Fy is1)0 J bas ., 'h e' iiL l ZIIt 1,+-n and a Il ,' it l lt ()LII.- I ('t J t'+lliWh ICth 1t , WI i dt'r 
S LJ bjt2 n I tL o OF o[ l" 'lt ­

mit hy' tilhe pr~t
the+ tarm [(PvtL. 'lh,.romihtnin~j 71tUD Ila i"Los eJr,a oh'p),tmtont n; ll~~ Uhhave n Orft ,t nijthlt ficil itties:. 
til N aiti­

0t ; 11hi) 11 L 0\0t:ht l )V Ill.+t0 10 ] (11t ),lCI I It St 

PI'afionil Beijing Ministry of Water Conservancy and Electrical Power 

Basin Zhengzhou 
 Huang He Water Conservancy 

Commission 

Province Jinan Shandong Province HeHuang Shandong Provincial Department of
River Management Bureau Water Coniervancy 

Prefecture Dezhou Dezhou Prefecture Dezhou Prefectural Bureau of 
Repair Offi:e Water Conservancy 

Subprefecture Panzhuang Canal Head Panzriuong Irrigation District Tuha River Office 
Management Office Management Office 

County Yuctten4 I Yuceeng County Bureau 
of Water Conservancy 

Yucheng Huang He Diversion Tuhoi River
Management Office Management Sections 

STATE 

MASS (COLLECTIVE) Com mnes - - -

Production Brigades 

Production Teams 

Fig. 5 
 Water management organization chart
 



-86­

at the same level. For example, the water control bureau. The former is 
amounts and times of water release by empowered to o[,en and close the gate,
each county within the Pahzhuang Irri- while the latter must have the appro­
gation District are determined by the v3I of the prefectural water censer­
prefectural government and implemented vancy bureau to use water. 0Cncurreht­
by the prefectural water conservancy iy, the county water control bureau is
 
bureau. The management organization responsible for providing finaincial 
ooes not have the authority to supply assistance for small-scale on-farm 
stateflwater without higher authoriza-
 water works such as well digging and
 
tion. Similarly, the" water allocated ancillary field works.
 
to the communes in Yucheng County is 
directed by, the county,' with thu All th abovyo are state water manage­
county, ,wate'k, conservancy bureau allo- ment organik 4to.s. The following are 
cating the water. Units which belong the mass fanag6ment organizations. 
to the different management systems 
are interconnectea in their work and The Co=nmune. The commune has an inter-i/
when problems arise they resolve them medLary role between the state and 
through mutual discussion. Nonethe- lower levels of the collective. Most

less, water management 
is made quite communes have one full-time water
 
complex by the division of authority, control functionary, Some have water
 

control stations which receive assign-

The management organizations operating ments from higher level management

within Yucheng County are the follow- organizations for tasks ouch as organ­
ing: 
 izing labour or forming embankment 

protection teams. 'hey also organizeThe Pan~m:uang Irrigation District Man- the managmenLt for the various levels a Oement' is of systemsoffice responsible tor canal ac and below the
meaurin - t-e--flow and silt load in branch level, and resolve disputes over 
the main channel, managing the pri- water use. Communes with suitable 
mary, secondaty and tertiary silt conditions also set up technic:l 
stilling ponds and carrying out pro-
 contingents such as well-drilling

fessional leadership over the Hluang lie teams or construction crews.
 
diversion offices of each county. It.,
 
also proposed the opening and closing The (Production) Brigade. This level

times of the gates at the canal head receives assignments from the commune. 
and *,ieliberates with the canal head In general, brigade leader is inone 
management office, 
which is located charge of water control and is respon­
i.long the bank of the Huang He in 
 sible for organizing the production

Jibe County. The latter is respon- teams and the farmers to participate
sible for the project within 100 m of in protecting' the embankments, digging
the canal head, the maintenance anti wells, and maint:atning and clean-'g 
repair of the canal head, and makiq channels within the brlgad:.

the final determination on the openinh',

and closing times of the canal head-\ The Production) Team. This level
 
works. 
 directly appoints people to be speci­

fically responsible for carrying out
 
The Yucheng County Lluang He Diversion the assignments allocated by the
 
Management Office 
is under tile joint brigade, such as supplying name lists
leadership of th-,'Yuheng County Water of construction labour and embankment
 
Control Bureau and the Panzhuang protection personnel. The team directs
 
Irrigation District Management Office. the farmers in tasks such as irriga-
This office is responsible for thle up- ting the land nd digging brick ol­
keep and repair of the embankments, earthen wells. 
including p).anting trees and grasses 
on them, and for the distribution of 
water into the sub-main canals. Once 6. FARMER PARTICIPATION IN WATER
 
the water enters 
these canals, its CONTROL BEFORE TIHE RESPONSI­
management becomes tne responsibility BILITY SYSTEM
 
of the communes where the canals are
 
located. The farmers have sought to cast off
 

their poverty for more than three
The County Water Control Bureau, decades by participating in water

besides providing leadership to the control construction. Although project

Yucheng County Huang He Diversion facilities at the main and branch
 
Management Office, is also responsible levels have been built with state
for managing the engIneerIng struc- investment (including funds, design

tures on the Tuhal River and Its and critical materials), the labour
 
tributaries. Because the Tuhai River has been provided by the farmers.
 
flows through several counties, the
 
large Nanying Gate is managed sepa- In the early 19509, when tie 
state was
 
rately by a prefectural agency and by 
 in a period of economic recovery, the
 
management 
sections under the county farmers received no construction wages
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from 	the ate and had to bring their 

own food grain to the work site. Once 

the economy improved, the government 

provided some subsidies, but they were 

limited to about 0.30-0.40 yuan

($0.15-0.19) per day. The farmers 

relied mainly on mechanisms such as 

the awarding of work points recorded 
in their production teams to compen-
s'a'te them for their labour%. This du~l, 
remuneration method ccntinued from 
about 1956 until the introduction of 
the rural production responsibility 
system (PHS) in 1981. 

Projects at the branch canal and below 

were planned and designed by state 
management organizations, while the 
construction crews were organized by 
the communes, brigades and teams. The
 
operation and maintenance (cleaning, 

tree planting) and management of 

msin5l-scale facilities have generally 

been the responsibility of the mass 

organizations, 


The wells were mostly built by the 

production brigades. When they felt 

the need for a well, the farmers first 

discussed where to locate it, how to 

provide the money, aad how to drill 

it. The brigade leader would then make 

the final decision and would organize 

the well digging. The brigade would 

hire a county or commune crew to dig a 

relatively deep tubew'll. While the 

labour and operating expenditures were 

borne by the farmers through their
 
production team or brigade, the state 

provided a certain subsidy iper well, 

independent of depth). Once the well 

war dug, the production team brigade 

arranged for its operation and manage-

ment. 


During this period, farmer participa-

tion in water construction had the 

following general characteristics: 


i. The state played a strong role in 

organizing and coordinating the 

farmers' efforts. 


ii. In principle, the farmers devel-

oped projects and managed water 

resources within the bounds of 

their own production activi-

ties. 


ii. 	Because the farmers had limited
 
economic and technical capaci-

ties., the state had to give tech-

nica, material and financial 

assistance both to small-scale 

on-farm projects and to well dig-

ging. But as they wore under the 

control of a number of managment 

organizations, the irmers tended 

to lack initiative '.ind Indepen-

dence. 


K 
! iv. The level of mdlage..nt was low. 


Tile farmers lacked sufficient
 
scientific knowledge of optimal
 
water applications. In addition,
 
the waterco.rse ancillary pro­
jects were left uncompleted. The
 
result was inrather Eerious waste
 
of water. The farmers also did
 
not 	 understand the importance of 
using tile groundwater and tile 
surface water rationally and
 
conjunctively. Instead, they
 
often used whatever source was
 
the most convenient, usually
 
surface water, with no regard ,for

the consequerhces to others. 

7. 	 THE PRODUCTION RESPONSIBILITY
 
SYSTEM
 

Over tile past, several decades, China's
 
rural areas have been the scene of a
 
number of major and well-publicized
 
institutional reforms. Perhaps the
 
most profound has been tile switch to a
 
production responsibility system in
 
th. past few years. The previous sys­
tom, where field operations and income
 
distribution were 'arried out collec­
tively at the prod.cntion team or
 
brigade level, had led to a relatively
 
egalitarian income distribution, with
 
a lot of free ridinj - "eating from a 
common pot" and "drinking from a com­
mon pot". Parmers had little incentive
 
to rwork hard or manage collective
 
resources economically.
 

In addition, higher levels interfered
 
excessively in determining the type of
 
economic activities which could be
 
carried out. For many years, China has
 
had an agricultural policy of "taking
 
grain aa the key link, developing a
 
well-rounded economy, acting In ac­
cordance with local conditions, and
 
centralizing where appropriate".
 
Although this policy is unexception­
able as stated, in the actual process
 
of implementation, many aroat., includ­
ing Yucheng, concentrated on field
 
crops, especially grain. In the pro­
cess, they neglected the other aspects
 
of a well-rounded rural economy. In
 
China, a complete production portfolio
 
normally includes the "five activi­
ties": of agriculture (including
 
grain), forestry, animal husbandry,
 
sidelines and fisheries.
 

In Yucheng County, grain output and
 
its gross value increased over the
 
period from 1971 to 1979 at an average
 
of 4 percent/annum, while the share of
 
grain in the gross value of the "five
 
activities" ranged between 63 and 72
 
percent until 1979, when it fell to 57
 
percent with that year's revival of
 
sideline industries. Unit grain yields
 
increased by 5.4 percent/annum, due to
 
a decline inthe grain area. But this
 
grain was produced at a rapidly In­

http:0.15-0.19
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creasing cost. Net output value 
of other facilities. They do not have
grain only increas d at ax.,averageqd absolute water rights.

1.5 percent/annum.
 

The farmers' rights and ouligationsBeginning in 1978, farmers were 
in- have beei spelled out in contractscreasingly allowed more freedom to drawn up 
 :ith their production teams.
adjust the relationship between grain These cont.'Ccs provide absolute fig­and other economic activities. The ures for proC'sce to be turned over toresults were remarkable. The area the state and collective. These fig­devoted to grain shrank 
from 39 560 ha eres, which are determined through ne­in 1979 to 27 620 ha in 1982, yet gotiation, are based upon what can begrain output increased from 116 900 to 
 expected from ordinary rational use of75 50U tonnes. 
 the land. Any remainder belongs enti­
rely to the family which produces it.

A hetty boost in grain procurement

prices and a somewhat smaller reduc- Thec contracting households have, 
 ation in the prices of manufactured otr high degree of independencefarm inputs in 1979-80 led to a 49 .',ind use ofinitiative in their 
 labour
perc,'nt jump in net income from grain \inotl in their Gperations. They can
in 1980, despite an 18.5 r.ercunt fall chbose crop varieties which suit local
in total output. With tire additional 'hiatural and market conditions. They

income from the cotton, oi 1-bearing ca., dispose of their surplus produce
crops 
and hemp sown oil the former in 'ny way they want. If they wish tograin lane, the agricultural economy do something other than farming, theyhas flourished in the 198Us. in addi- can contract as a "specialized house­tion, farmers have supplemeEited their withhold, their production team,
income by planting economicali[, pro- .,ometning which was much more difti­fitable trees, orchards and forage cult to do in the past when nearly allgrasses in conjunction with control- were obligated to (to some field Ia­
ling saline land, and they have devel-
 bour. Those who work the land 
now have
oped their animal production. This greater incentive to improve 
produc­initial revamping of the rural economy tion 
through purchasing modern inputs
doubled farm incomes in two years. and 
through studying scientific tech­

nology. In January 1984 their incen-
The latest stage of reform is the pro-
 tive to invest in the land was height­duction responsibility system, intro-
 ened with a new policy prigvidlng,
duced in Yucheng In 1981 
in


and fully general, for contracts to last at
implemented in 1982. The PRS han 
taken least 15 
years before renewal.
 
a number of forms, but the whichone 

has become the most common in China, With the land divided up, the main
and which has been universally adopted purpose of 
tile various mass o:ganiza­
in Yucheng County, is the "contracting tions, which are 
being reorganized as
of output to the household" (Baochan well, 
has been to orianize tasks such
daohu). The results nat.ionwide o, er 
 as arranging for mechanized ploughing,

the past two years have been striking, contracting out tubewells, pumping or
Grain output (including tubers and diverting irrigation water 
from rivers
soybeans) increased by 50 million 
ton- arid canals, delivering public grain to
nes, from 325 to 375 million tonnes, the state, and drawing up contracts
between 1981 and 1983, despite a wi th households. Because they 
 have
slight decrease in 
the area devoted to shed a number of administrative tasks,

grain crops. Results in Yucheng County they can devote more time, labour and
 were even more spectacular: annual :naterials 
to areas such as the devel­yrain yields sk,'rockc,ed from 
 3.38 opment of collectively owned enter­
t/ha to well over,6 t/ha, with a con- prises.

siderable decline! n th2 grain area.
 

With the PRS and the reforms which
Under the PRS, 
land, 'the basic materi- preceoded It, farmer Income has in­al for agricultural production, still creaseo markedly in lucheng County.belongs to the srlte, which owns 
it on From Figure 6 it is clear that al­behalf of the ent re people. Land and thou h there was some increase insmall agrlculturi#l implements have farmer incomes In the decades follow­been divided up a~4ong the farmers oi a ing the founding of the People'sper capita basis for their use in cul-
 Republic of China in 1949, progresstivatlon. If they do not use them to was unevcn. Sometimes income even grow crops, they may not retain them. fell. After more than 30 years of 
effort, by 1980, per capita farmerSimilairly, water rights belong 
to the income in Yucheng was a memb 6.5yuan
state and the whole people. When the per annum, just 
1.71 times rthat offarmers dig their wells, erect pumping 
 1965 and 1.63 times that uf.1l971. Thestations or become householas special-
 main reason for this increase was a
ized 
 in water control, they have jump in procurement prices in 1979. In
rights over only the machlrnery and 1981, however, 
 per capita farmer
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income soared to 151.4 
yuan, and in 
1982, following thti Introduction of 
the PRS, it again rose substantially, 
to 231 yuan. 

With the labour and funds they
have left over 

now 
- as much as one-third 

to oti-half of their Labour power is 
now frend tr'om field tasks - the farm­ers 	 have also been able to develop
production in other areas, such as 

household sidelines and animal breud-
ing. 

B. 	 THE RESPONSI3LITY syS'Im IN 

WATER MANAGEMENT 


Responsibility systems are also being
set up in water managnment, but pro-
gress is somewhat slower than for pro-

duction operations. Yucheng County has 

only 	 just begun to establish responsi-bility systems in water management, 


The 	 type of responsibility systems

being lnstitilted differ between state 

and collective (mass) organizations, 


The state management orjanizaLlons are

most.Ly professional units which have a
fulil-time core staff. In the past, 

this staff earned fixed wages and had 


secure employment they 'ate from 
iron rice bowls". In some cases, 
shorter term, less specialized labour 
was drawn from the production teams, 
especiallyling for tasks such as patrol­the embankments. These mass

personnel were paid in work points in 
their production teams. 

Since the production I-)ams no Jonger
distribute incomes, hovever, the work
 
poiot system has vani shed. With the
 
[IRS, the farmers hav- tar greater say
 
over 
 Lhe use of their labour. When t)he
state builds or maintains a large 4a­ter project, therefore, it can no Ion­
ger simply requisition labour from 
 the 
production teams. it must hire it for wages which meet 	set standards. These 
must be close to the go. , wage, or

the farmers will not do the work. Yet
the state water management bodies are 
themselves short of funds, and withthe recent Improvements In the rural 
economy, the necessary wage has goneup. Many Yucheng farmers who partic(­
pated as "mass personnel" in water 
management tasks in the past, notably
 
the embankment guards, have left totend 	 the land which has been contLrac­
ted to their families, leaving a
number Of places without anyone to do 
this 	work.
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In some cases, a certain amount of 

unpaid labour (yiwu gong) may be re-
quired of the farmers as a part of 
their contracts. This labour, which 
may involve as much as 20-40 days per 

year, is used almost entirely for 
projects at the commune (watercourse) 
level or below, however, and is not 

very common in Yucheng County. 


State water management organizations,
like most other state-owned economic 
enterprises, are increasingly required 
to cover their" own expenses. The state 
will continue to give a certain amount 
of assistance to units with financial 
problems, but the total available for 
these purposes has fallen drastically,
 
and is not likely to increase substan-

tially in the future. 

Yucheng's water management departments 
urgently need to raise their manage-
ment levels and improve their economic 
productivity. One way they are active-

ly planning to do this is to institute 
a responsibility system based on jo) 
assignment {gan(wei zirenzhi). Each 
staff member and worker will be res-
ponsible for carrying out the clearly 
specified duties at his or her posi-
tion. At fixed intervals, performance
will be evaluated and he or she will 
be given differentiated compensations 
and rewards, basel on economic cri­
teria. 

Where this system has been installed, 
it has increased the sense of respon-
sibility of the management organs and 
their personnel. rhey have raised the 
level of water management ara, by 
tying together water management and 
economics, have made more thorough use 
of their projects. For example, afte 
Sul County, Hubei Province, institutt. 
a gangwei zirenzhi, irrigation offi-
ciency increased, with average con-
sumption for paddy falling(from 11 40U 
mI/ha in 1978 to 10 800 m /ha in 1982. 
Power generated at the reservoir 
Increased from 4.56 mil',lion kWth to 
16.0 million kWh. The county's water 
management departments also developed 
fisheries and economic sidelines. Over 
the past four years, total income from 
the reservoir alone doubled from 1.03 
million yuan to 2.15 million yuan, 
while net income turned around from a 
loss of 200 000 yuan to a profit of 
460 000 yuan. OAput value per capita 
increased by 89 percent, from 1276 
yuan to,2419 yuan, with net profits 
going from a 246 yuan/capita loss to a 
518 yuan/capita gain. 

The mass management organizations are 

also in the process of being reformed, 

Some places in Yucheng have already 

done a lot of work; others are justb 

beginning. In this reform, the first
 
step is to set up management organiza-


tions at each level, a water manage­
ment crow at the brigade and a water 
management person in the production 
team. Specific individuals ae to b e 
made responsible for the commune 
secLor management of irrigation canals 
and drainage ditches within a state 
irigation district. These personnel 
include [uIl-tlme section chlols,

Lurnout heads, and farm channel heads. 
They and the part-time mass management
personnel such as waLt,,r releasers and 
embankment guards are to be chosen by
the benof iCiary communes, brigades and 
teams tri- amr)ng those who are honest 
workers and are interested in water 
control. 

The mass management organizations must
 
adopt. torms which are suited to tile 
local PRS and establish responsibility 
systems with fixed job assignments,
fixed! job specitications, fixed qual­
ity standards and fixed norms for 
remuneration and penalties. Productive 
resources such as land are made avail­
abl)e to commune- level personnel, who 
are on the state payroll, to encourage 
them to develop economic sidelines as 
well as to manage water. This reduces 
the burdens to the state, increases 
the income of farmer water management
personnel, and helps them keep their 
minds on their work. 

Liaoning Province provides two polar 
examples. I. 19112, the 14 embankment 
management offices in din County had a 
gross income from economic sidelines 
of 680 yuan per capita, higher than 
the average invime of local farmers. 
TI,? 1r j' e'.e,contentedwere and
 
their organization was strong. The 
embankments were well lcnk d after. On 
the other hand, the 184 embankment 
personnel who originally looked after 
the 160 km long embankment of the 
fluntal River within the boundaries of 
Liaoyang County did not engage in 
economic sidelines and had no guaran­
teed income, so when their villages 
adoited the PRS, 174 of them left to 
contract for some land. The embankment 
otraiiizatlon disintegrated. 

Since Yucheng County has good condi­
tions for developing economic side­
lines such as forestry, animal hus­
bandry and fisheries, it should be
 
able to follow in the steps of din
 
County in the management of its sur­
face flow facilities.
 

The management of small pump facilli­
ties, primarily tubewells, has its own 
characteristics. Ir. the past, they
 
were managed by the production teams 
or brigades. After the PRS, three main 
forms of maioagement have appeared in 
China: 

I. Where management remains collec­
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Live, the production team or 

brigade hires well operators who 

assume responsibility for irriga-

,tion. It sets water tee standards 

based upon the amount of fuel 

consumed, expenditures on mauhin-

ery maintenance and repair, and 
tile wages of the opertors. hese 
fees 	are usually to be paid ahead 

ot time by the benetitting farm-
ers. 


ii. Where several households contract 
jointly, a number of farmer 
households lease or purchase
pumping equipment from the pro-
duction team for their common use 
on a 	unified account. 

iii. 	 Where single households or indi-
viduals contract, this may in­
volve households o: individuals 
leasing pumping equ ipment I rom 
the production team or brigade, 
providing their own fuel, deter-
mining pumping times and expendi-
tures, and watering their own 
land or that of others. Losses 
can be quite high, however, when 
several contractors share the 
same pumps or wells, 

Another form, which sometimes devel-
oped as a more efficient successor to 
the previous one, is for tile brigade 
to contract out equipment and wells to 
specialized households or individuals, 
who pay all their expenditures out of 
water fees. 


Nearly all of the tubewells in Yucheng 

County are being contracted to indivi-

duals or households. For example,

there are 25 tubewells in one brigade 

in the experimental area. Of theso, 

the 13 which are still usable have 

been contracted our. Farmer X of the 

No. I Production Team has contracted 
for one well with a yield of 100 mi/h, 
but a command area of 10 ha. When the 
farmers need to use water, they turn 
over 1.25-!.5 kg of diesel fuel and 
1U[ yuan to these contractors. If they 
cannot provide tile diesel, they pay
2.25 	yuan/hour. 


A nearby brigade with 76 ha of culti-
vated land and 508 people has 18 tube-
wells, of which 16 can be used. It has 
also contracted them all to Individ-
uals or families. For example, Farmers 
J and Z of the No. 2 Production Team 
have cacti contracted for a well with a 
yield of 60 mI/h and a command of 2.7 
and il.,ha respectively. if the farm-
ers ay . serve provide their own 
dieseri' one hour of pumping costs hem 

1.20 yuan; if they do not, they pay 

2.50 	yuan. 


Because Yucheng County has only just 

begun to carry out this system of 


contracting, it is stilIl far from 
perfect. For example, some problems 
remain in the areas of fee collection 
standards, the allocation of expendi­
turesb:between brigade and contractor, 
and the selection of contractors. 

With the PRS, the tarmers have tie 
financial and labour capacity to 
improve their coniltions oh produc­
tion. Among these cond i tioils, tile 

principal items ate the huilding 0t 
water control projects and improving 
soil terti lity. 

Siali-scale water control is mostly 
done jointly by several households. 
Without somue unified direction, their 
actlvites can load to chaos in time 
distribution and utilization of water. 

For example, one commune along the 
'uhai River has already built a large 
pumping station with a 100 kW diesel 
engine set and a designed irrigation
capacity ot nearly 700I ha, but some 
trirmers, have stepped using the sta­
tion's water and have bought their own 
small diesel engines which they take 
to tho river and its branch and water­
course canals to pump irrigation wster 
from temporary ind iv idual pumlpIng 
sites. These farners scramble for the 
water and disputes break out regularly 
among them. Their planless pumping 
quickly sucks thL river dry and wastes 
the water source. In addition, the 
labour and fuel costs are much higher. 
Thc big machine call irrigate 2-3.3 ha 
in an hour with 15 kg of diesel, 
whereas a qmall pump takes 1.5-2 kg of
 
diesel to irrigate a mere 0.13 ha.
 

There is a clear need here for a uni­
fying and coordinating organization to 
oversee the water control facilities 
built and used by tile farmers. This 
organization should also coordinate 
the use of water in irrigation. One 
,commune in the well district has set 
up an irrigation company which takes 
specific responsibility tor large­
scale irrigation tasks. One-third of 
the land In two otlher communes south 
of the Tuhai River Is irrigated under 
a unified organization of the c6mnune 
and brigades. Tile ravings in fuel, 
water and labour are quite good. 

Well Irrigation can be carried out
 
independently, but it is necessary tu
 
make sure that the wells are spaced
 
rationally, not too close to each
 
other. Using funds from a World Bank
 
loan as seed money, the county has
 
started a new wave of well drilling,
 
some by the state (county), some by
 
the collective sector, and some, hand
 
pump wells, by the farmers themselves.
 
At present there is no unified plan­
ning of the location of these wells.
 
Yet even with tile pIgS, it will still
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: 	be necessary to maintain unified 
planning and joint water use in order 

* 	 to safeguard the wells and structures 

and to resolve disputes which break
 
out between farmers over the priority 
or quanitity of water use. 

There is also a continuing need for 
technical assistance. Some ta :mers 
have purchased pumps without knowing
how to use or maintjin them. Some 
small projects are of poor quality,
have a short life and cannot yield the 
benefits they should. Tihe farmers have 

* made increasingly urgent requests for 
technial assistance, but thus far 

there has been little response. In 
many other areas of the economy, tech-

nical advisory offices and technical 
guidance stations have had some suc-
cess, and would probably go a long way 
towaros filling the information gap 
which the farmers now face. 

There has also been a disturbing

tendency of late for the farmers to 
neglect drainage. In part, this is due 
to the lack of abundant water in 
recent years. But it is also d conse-
quence of the PRS. When the land was 

divided up, a certain distance was 

left on both sides of the drainage

channels for safety. Some farmers, 

however, have encroached on this 
borderland in order to expand their 
own cultivated area. In some cases, 
they have even destroyed some of the 
drainage facilities, especially those 
in the fields, because they are con-
cerned about the damage they might 
cause to their fields. This problem
will1 ave to be resolved in a uni-
form way on the basis of a respons-

ibility system in the water management 

depa rtments. 


Tile PRS does appear to have brought

with It some improvement in water 

economy. Before the responsibility 

system, the Lpenses of well irriga-

tion were all Dome collectively by

the production teams. In that case no 

one gave much regard for using water 

sparingly. After the pump was turned 

on, they let the water flow uncontrol-

led over the land and even, on occa-

sion, across the roads. Since the 

farmers now have to lay out their own 

money to pay for irrigation, they have 

reduced their use somewhat, but the 

Irrigation technology, especially 

flood irrigation, remains relatively 

wasteful. 


Districts which divert surface water,

mainly via gravity, still suffer from 

a serious problem of waste, because 

their water fees are rollected per 

Utift area. When the water management 

departments begin operating like 

economic enterprises, however, thley 

will come to depend on water fees for 


their income and their Lee collection
 
methods are likely to become more
 
sensitive to actual usage.
 

rhe state has givon the lara rs an 
enormous amount of aid iii water pro­
ject construction and operation, both 
before and since the PRS. 'he Padiz­
huang 	 diversion system alone involved 
an investment of 19 355 UOO 0yuanup to 
the end of 1981. If the expenditures
for annual maintenance, digging wells, 
subsidies for small-scale on-farm 
irrigation and other water control 
works are added to the above, the 
total investment exceeds 50 million 
yuan, not including interest. At the 
same time, the state has aiqo pro­
vided a large amount of matLerials 
and has organized specialized teams 
to plan, design and construct pro­
jects. 

After the PRS was introduced, state 
factories stepped up their production 
of --maIl irrigation equipment. In 
addition, the water management de.:art­
ments, on the basis of building and 
maintaining the backbone projects, ;
 
have further supported the farmers inl
 
building watercourse projects.
 

The international community has also
 
helped Yucheng County. The World Bank
 
has provided a low-interest loan of
 
over 	30 million yuan, which ,)nust be
 
matched by the Chinese governIment. Of
 
the total, 52 percent is tqibe used
 
for the control, use and mandgemeit of
 
water. The money is now being' used to 
dig wells and ditches and t, bild 
bridges. Researchers from many foreign

organizations, including the United
 
Nations University, the United States
 
Department of Agricultu'e, the lniver­
sity of Hawaii, and Cornell Univer­
sity, have come to Yuchung Cnunty.

Yang Detluan, the vice-head of' the
 
county, went to the United States' by

invitation to visit and study. (1 

According to present projections, it
 
the county is to i:igate all of its
 
land and peovide water to its indus­
try, people and animals it will re­
quire a total of 203.5 million m3 of
 
water per year. Most of this will have
 
to come from groundwater, especially
 
if the problem of salinization is to
 
be avoided. Nonetheless, it would not
 
be advisable to-cut off surface diver­
sions entirely, even if an agreement
 
to do so could be reached with up­
stream counties. Groundwater supplies
 
are not totally sufficient, and one-

L i rd of tile groundwater recharge
 
comes from seepage fro surface
 
sources. For the time being, however,
 
It may be advisable to reduce the
 
supply from surface sources in order
 
to encourage the use Of groundwater.
 
In addition, wells and seepage inter­
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ception ditches should be dug along-
side the canals :o prevent the devel-
opment of secondary salinization. 

The past over-emphasis on construction 


to the neglect of management led to a 

number of problems, including the 
digging of unusable or quickly aban-
doned wells; the destruction of the 
regulating gates as a result of dis-

putes over water; the collapse and 
silting up of some canals without 
anyone attending to the problem; and a 
consequent inability to control the 
amount ot water used. These problems 
persist under the PRS. 

One of the main reasons these problems 
appear is the lack of an irrigation 
organization with authority. Although 
there is now a whole set ot state 
management organs, most o them are 
busy with narrowly specialized tasks 
rqf expanding construction, maintenance 
and repair. None has specific atitho-
rity over water use and management,
It is therefore necessary to define 
the duties of management organs and 
strengthen their authority in water 
management; promulgate water laws and 
management systems; and provide the 
management organizations with high-
level personnel, so that they will, on 
the foundation of a gangwei zirenzhi, 
raise the level of '"anagement and 
adopt modern managempn ',methods. The 
mass management organ ; 7r ist also have 
their responsibilities clearly de-
fined. They must coordinate with each 
other, and set up an effective system 

of rewards and fines. 


~/ Most of the farmland in Yucheng con-
sists of border checks over 100 in 
long. The canals are almost entirely 
unlined. The upper reaches pay no heed 
to the lower reaches when they use 
water. These characteristics waste 

water and energy, and create a rela-
tively large groundwater recharge, 

elevating the water table.
 

One area of reform currently under
 
discussion is a change to advanced
 
irrigation techniques, such as the use
 
of furrows, buried pipes or sprin­
klers. Fxperimentation has already
 
begun on these items in Yucheng.

Sprinkler irrigation shows some prom­
iso, although spring winds make it 
difficult to use and its fuel con­
sumption Is relatively high. None of
 
the county's 80 sprinklers is current­
ly being used. Sprinkler irrigation 
will probably be concentrated, at 
least at first, in cotton and peanut 
growing areas, because these districts 
are the most deficient in water re­
sources and have uneven land yet the 
wind effect is relatively small during

the crop irrigation period. 

9. CONCLUSION 

Since 1949, the development of water 
control in China has guaranteed the
 
development of agriculture. The
 
production responsibility systems
 
adopted in recent years have spurred
 
rural development, and provide the
 
farmers with strong incentives for 
developing small-scale, on-farm water 
control facilities. Reforms in water 
management have not kept pace with 
those in field production. Some long­
standing problems remain, while new 
ones have arisen, due to the lack of 
coordinating mechanisms to harmonize 
the interests ot individual farmers
 
and the greater collective. Reoponsi­
bility systems must be set up in the
 
state management organs, the farmers
 
inust be provided with adequate tech­
nical assistance and, in Yucheng
 
County, means must be found to dis­
courage the use of surface water and
 
encourage the use of groundwater. It 
is particularly necessary to address 
the problem of the Inadequate supply 
of energy for pumping.
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A tradition of I,'ople's participation 
was wel established in India's old 
irrijation projects. But the large
state,[rrlgation projects built in the 
past century have given the benefi-
ciaries a minor role in irrigation 
matters. The link between the govern-
ment and farmers is provided by 
subordinate government personnel who 
regulate the flow of water to the 
canal outlet command (Chak), assess 
water charges or oversee systems of 
water distribution at the farm levell. 

Water distribution is not always fairt: 
some receive hardly any water while 

over 91 700 km. On completion, the 
storage capacity of tile dam will be 
200 tmv while in 1984 it stor'ed 60 
tmc. Water for irrigation was first 
released in 1970 for Kharif (monsoon) 
irrigation, particularly for paddy, 
and from then onwards in stages for 
Kharif and Rabi (winter) irrigation, 

Thu command area is still under (level­
opment (Fig. 1). In the first phase, 
to be complet ed by 1985-86, the 
project will irrigate 228 000 ha; on 
completion a total area of 644 000 ha 
will be irrigat.,d in five districts of 

others over-irrigate. System defi-
ciencies are more widespread than 
acknowledged. Familiarity with details 
of systems performance or concern for 
problems perpetually faced by farmers 
and field officials leaves much to be 
desired. The present situation calls 
for a radical change in approach to 
irrigation minagement. Monitoring of 
field deliveries with full people's 

Andhra Pradsh .' The water distribu­
tion network from th dam consists of 
the main canal, distributLares and 
minors. The main cault is lined and is 
designed to carry 276 m 3/s at maximum 
supply level. It will %. ver a distance 
of 235 kin in the firct, phase. Distri­
butaries, generally unlined, take off 
from thu eastern side of the main 
canal. Some rin shoirt distances while 

participation could bring about a much 
needed change in the relationship 
between tile creators of irrigation 

others extend more than 25 kin carrying 
1.7 to 2.8 ml/s. with an irrigation
network servicing areas of 20 000­

resources and its users. 40 000 ha. Minors draw water from 

The Pochampad 
Pradesh provides 

project in 
one example 

Andhra 
in india 

distributaries and normally carry a 
discharge of 0.17 to 0.23 ml/s each. 
Vrter is delivered to farmers' fields 

where an administrative strategy for 
irrigation development and .­,anagement 
was developed by yovernment under the 

Lrom gated outlets 
;ometimes directly 
taries. Excess water 

on minors and 
from dIstribu­
from fields, as 

aegis of the CAD authority, paying due 
regard to system performance at the 
field level with farmers' participa-
tion. Irrigation associations (pipe 

well as flows from distributaries and 
minors, drain into natural gullies 
that eventually join the Godavari 
river. Some of this water is collected 

committees) principally set up to 
assist in irrigation development were 

by storage tanks that have existed for 
a long time and are primarily used for 

gradually 
management. 

involved in irrigation 
This paper discusses how 

irrigating paddy 
seasons. 

in Kharif and Rabi 

farmers' associations were created,
what the outcomes were and presents 
some implications for the future. The 

The climate 
summers and 

is arid, with 
mild winters. 

hot dry 
The mean 

paper is based on a study conducted annual temperature is 27"C, the mnaxi­
between 1979 and 1981 on the Pochampad 
project in Andhra Pradesh with . grant 
from the Ford Foundation, Now Delhi, 
when the author was working at the 
Administrative Staff College of India, 
Hlyderabad . 

mum and the minimum range between 29"C 
and 22"C. The average annual rainfall 
of 944 mn is considered adequate for 
agriculture. But rains are unpredict­
able and unevenly distributed, making 
tile area prone to droughts. Most of 
the rainfall occurs between Juno and 

I. BACKGROUND 
September 
and 3ome 

from the 
occurs 

southwest monsoon, 
In December and 

1.1 Projeqt.'Area and the People 
January from the northeast monsoon. 

The terrain is undulating, featuring 
The Pochampad (Sri Rama Sagan) project 
derives its name from Pochampad 
village where tile ruservoir across the 
river Godavari is located 200 kin north 
of Hyderabad in the state of Andhra 
Pradesh. The catchment area spreads 

hillocks, gradients, large ponds, and 
flat lands. Two dominant soil types 
are found, both suitable for irrigated 
farming. About two-thirds of the land 
is light sandy red with shallow top 
soil. These soils are non-sdline and 

_______________________ ______ 

neutral but are responsive to forti­
lizers and have good permeability. 

Singh K.K. Farmers' Participation 
in Irrigation Management: The 'Achievement at a Glance. Sri Rama 
Pochampad Experience. Mimecgraphed, Sagar Project, Administrator's 
1982. Office, September 1981. 

L :l! : • , . . .. , . . . , . . . . . . . - .: . . 
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Fig. I Pochampad Project, Andhra Pradesh 

•They geuieally, occur adjacent to hills permeable red soils call for suitable 
and on slopes up to 3%. Erosion con- olralnage measures. Groundwater love]
trol 
and careful levelling are neces- is continually monitored. Drainage and
 
sary for proper soil management under escapes are being provided.
irrigated conditions. Hleavy black
soils, fine grained, usually deep with The quaity of groundwater is fit for 
poor permeability and drainage, com- agriculture. The Godavari water con-

A prise one-thirdi of the area. Trad|i- tains moderate amounts of soluble 
tionally, paddy has been gr'own in inoganic s3alts, usually bicarbonates,
black soils. Su..h areas are used for chlorides and sulphates of sodium,wet :paddy) cultivation. Crops re- calcium, manganese and potassium. The
quiring little water are generally piH values vary between 7.0 and 7.6. 
sown in red soils. These are used for Drain water has been testecd. It is lowirrigated dry crops. in salt contentvalues. It is and h~s reasonable pHther or suitable for 
A rapid rise in the groundwater table agriculture.
 
atter the introduction of canal

irrigation 
has been reported. Recent Before canal irrigation was Intro­
studies have shown an Increase in the duced, irrigated agriculture was con­
depth of the water table from 2 to 5 fined to areas having the benefit of 
metres or more. Already some 20 (300
ha of the Jres tank and well irrIgation. There werespread over 33 v~l- 2200 tanks and 44 000 wells irrigating 

A lages, is waterlogged, the water level an area of 65 000 ha out of 236 400 harising to 3 m from the surface, under cultivation. Paddy was and con-

S Another 59 villages, covering an areal tinues to he the preferred crop whereof60000 ha, are potentially water- tanks are available. Other irrigated 
•logged. Beaseo concern over water- crops were maize, 
tumeric, chillies
logging an olsalinity, the govern- and sugarcane. In rainfed 
areas sor­

i ..ment has encouraged farmers to instal ghum, green gram, red 
gram and field.:
private :pumping sets to supplement beans were grown. Tank and well irri­
: canal irrigation and to keep the water gation gave stability to agriculture
;<table from rising beyond its present in an area having unp~redictable rains.
S.level. Black soils and the hihly Almost every village has a tank. 

IRRIGATED UNDERIAREA - 40000) . f A 



Human settlement is concentrated in 

villages that ara multi-caste and 

multi-occupational in character. 
Population density is low, although

villages are usually large with up to 

5001 inhabitants. The surrounding area 

consists of agricultural land, forests 

and open country under shrubs and 

grasses. The distances between settle-

ments are quite large. Before irriga-

tion, many families were employed in 

non-agriculture occupations such as 

sheep herding, j/oddy tapping and stone 

cutting. Weaving and handicrafts also 
existed. Each vVllage was dominated by 

a few socially9' powerful landowners 
called Doras, who owned 60 percent or 
more of the village land. They exer-
cised enormous influence over the 
people, their tenants and servants, 

and over the local officials. Explol-

tation of the poor gave rise to covert 

resentment which led some political 

groups to challenge the tyranny of the 

Doras. Finding life increasingly 

insecure the Doras gradually migrated 

to larger townships including Hydera­
bad, the state capital. Although the 

peak period of conflict is over, 

social tension still exists, 


With the- coming of canal irrigation, a 

shift in the occupational and social 

patterns has taken place. All those 

who owned land have now taken to 

agriculture in a big way. Large areas 

under shrubs and forests have been 

brought under cultivation and this 

process is continuing with the hell) of 

financial and technical assistance for 

land development provided by govern-

ment. Those who once considered 
themselves lucky to own an acre under 
a well or a tank for paddy or maize 
now grow a wide variety of crops with 
assured irrigation. Paddy, maize, 
tumeric and chillies are commonly 
grown under canal irrigation. Commer-
cial crops such as sugarcane and 
groundnuts have also become popular. 
There is a substantial increase In the 
area under maize, groundnut and 
tumeric. The agriculture extension 
department has laid special emphasis 
on such crops as groundnuts, sesame 
and pulses. The yields of all the 
major crops have increased - by 150% 
for maize, 30% for paddy and 64% for 
sorghum. The assurance of protective
irrigation for irrigated dry crops in

Kharif should there be a long dry

spell has encouraged doubled cropping. 

In some cases a third summer crop is 

taken using the last irrigation before 

the closure of the canal .'InApril.

Prosperity has increased. ,.any among 

the poor are living better than 

before. There has also been migration

of labour from other areas. Agricul-

tural wages have increased. Outsiders 

have rurchased land to settle in the 

project area. 


1.2 General Features of Canal
 
2Oeration
 

Canal systems in India, whether 
run
 
from storage dams or river diversion
 
schemes, share some elements in
 
common. The main canal is run continu­
ously except for brief closures for
 
repairs. Branches or distributaries
 
are operated continuously or in rota­
tion. Farmers are expected to con­
.LtruCL field channels to their hold­
,ngs from a common watercourse which 
is constructed up to a certain length

3
by the government. Water ch.rges are 
levied either at a flat rate as in 
Andhra Pradesh or for areas under 
different crops as in Maharashtra,
Gujarat, Uttar Pradesh and other 
states. Water release is synchronized 
with crop coverage and water require­
ment at peak demand, making allowance
 
for seepage and evaporation losses.
 
The dates of canal operation are
 
communicAted to farmers well in
 
advance oL the day of release.
 

Canal operation and management goner­
ally correspond to the design of the
 
canal system. Three different systems
 
exist in India. 2 The canal system in
 
northern states, including Rajasthan
 
and Madhya Pradesh, is designed for
 
protective irrigation. The idea is to
 
provide at least two or possibly three
 
irrigations to a large area as ro­
quired. Water allowance varies from
 
1.75 to 2.50 1/s/ha. Water released
 
for each irrigation takes into account
 
crop coverage and the water require­
ments of crops. Distributaries are run
 
in rotation for a specified number of
 
days at full supply level so that all
 
outlets discharge water simultaneously
 
at full capacity. The irrigation
 
dopertment controls water regulation.
 

In Gujarat and Maharashtra, the
 
distributaries and minors are run in
 
rotation every 14 to 21 days. The
 
outlets are gated alnd of standard
 
size, unlike those in the north. Water
 
release is correlated with the area to
 
be irrigated in each crop season after
 
inviting applications from farmers
 
stating the kind of crop and acreage
 
they propose to irrigate. The demand
 

In new canal projects field chan­
nols are constructed as far as
 
farmers' holdings at government
 
cost.
 
Kathpalia G.N. Management of canal
 
supplies and social environment.
 
In: Utilization of Canal Waters: A
 
Multi-disciplinary Perspective 
 on
 
Irrigation. K.K. Singh (ed.). New
 
Delity, 1983. CBIP. Publication No.
 
164.
 



schey le thus prepared shrw! the area 
unde'r different cropsl in .Ich outlet. 
The outlet gates .are regulated to 
release water as per the demand 
schedule. Hence there are considerable 
variations in flow levels in minors 
since outlets do not yield a fixed 
discharge. The canal authorities are 
continuously engaged in regulating the 
flow of water. 

1.3 Canal Regulation in Pochampod 

In the southern states, including 
Andhra Pradesh, all distributaries and 
mninors run simultaneously and contin­
,uously during the crop season. Control 
points are located at the head of the 
distributary and minors. Outlets ire 
gated ' Water releases take into ac-
count crop cove-age and cror require-
ments in each month oL" the cropseason. In thePochampad project, 
for instance, the following releases 
,were made for dry irrigated crops in 
1979-80 (Table I). 

] 

as regards problems of water supply.,
Farmers often complais, that they have 
to pay water charges without receiving 
water while some do not pay even when 
they take water. Thirdly, the field 
level personnel of the irrigation 
department are few and generally 
unskilled. A junior engineer 'is 
responsible for an area of neaL]y 3000 
'ha with the assistanc,e of four canal 
insnectors and some ' ]5 unskilled 
workers. It, is not possible for this 
skeleton staff to supervise field 
level operations elfectively. Ilnall 
these respects, the northen canal 
system is better placed. 

In other respects, however, tile canal 
systems in north and south India are 
comparable. Canal operatiqp and 
maintenance is generally iconsidered 
less than satisfactory " in both. 
Construction and design aspects have
received priority, the best engineers 
are not given managerial responsi­
bilities, and the grants are insuffi­
cent to meet maii.tenance costs. 

* 

Table I WATER RELEASES FOR RABI 
1979 - 801 

Month I/s/ha* Crop coverage 
(%) 

* October 0.52 50 
November 0.42 70 
]December 0.52 90 
January 0.69 100 
February 0.52 70 
March 0.27 30 

Average 0.49 I/s/ha 

The above deliveries were made 
without taking rainfall into 
account. it is possible to manage 
with less water. 

Similarly, prople's participation in 
irrigation is quite limited. The irri­
gation authorities generally see their 
responsibility confined to canal 
regulation and administration. What 
happens to water when it leaves the 
outlet, and whether it is properly 
used, is a secondary concern. The
usual approach is to look at the 
farmer from the top of the system
rather than to view the system from 
the 'way it operates, at the field 
level . 2 Farmers' problems are seen as 
complaints, indiscipline in water use 
a sure cign of non-cooperation, andthe farmers' inability to cooperate 
with one another a reflection of 
village power politics. 

1.4 Irrigation ImjDrovement: The CAD 

Three characteristics of the southern 
canal administration are worthy of 
note. First, canal officials do not 
have the authority to penalize farrers 
for growing prohibited crops or making
unauthorized use of water. All such 
matters have to be referred to the 
revenue department. Therelis no direct 
contact between the suppliers of water 
and the enforcers of discipline, 
Secondly, the irrigation department 
does not report on the area irrigated 
by farmers "or the levy of water tax. 
This responsibility also belongs to,'
the revenue department. Hence, there 
is no direct contact between the 
farmers and the irrigation department 

* ,tion 

Since 1951 India has more than doubled 
its irrigation resources, bringing it 
to 56.6 million hectares in 1980 at a 
huge investr,.nt of Rs. 123 billion. 
This spectacular achievement, however, 
has not been without serious reserva­
tions about how well the irrigation 
resources have been used. Unofficial 
estimates place the gap between the 
created and the utilized irrigation 
potential in large and medium projects 
at around 50% of existing capacity. 

Chambers R. Improving canal irriga­
management: Mo need to wait.

National Seminar on Policies for 

Monitoring Review, Sri 
Project, Jagtial, 1980. 

Rama Sagar 
Irrigated Agriculture, 
tive Staff, College, 
February 1984. pp. 5-6. 

Admlnistra-
Hyderabad, 



The Irrigation Commission (1972) and 

the National Commission on Agriculture 

(1976) set up by the Government of 

India voiced grave concern over the 

under utilization of irrigation.' The 

main obstacle diagnosed, was the 

neglect of the irrigation infrastruc-

ture below the. canal outlet: field 

channels to farmers' fields, land 

levellinj and shaping, drainage and so 

on. The Government proceeded to create 

command area development (CAD) author-

ities on all major irrigation p-ojects, 


.... to develop the field irrigation sys-,-

'' 	 tems and to assist farmers in land 


development. The ultimate goal, 

however, was to increase agricultural 


* 	 production. Hence, agriculture and 

irrigation extension and better farm 

delivery systems were basic to the 

functions of the CAD authori ties. 

Bpuildings, roads, warehouses, markets 

and growth centres followeu from the 

concept of CAD'-.s a comprehensive area 

development programme. The departments 

of irrigation, agriculture, coopera-

tion (credit) and rural development 

were considered essential components 

of a CAD authority, to be suitably 

linked with others such as revenue, 

forests and financial institutions, 

And to coordinate their functioning 

under a common umbrella, a senior 

ranking official was to head each 

authority. 


Between 1974 and 1976, most states set 

up CAD authorities. However, there 

were significant differences in their 

organizational design. In some states 

an independent administrative struc-

Lure for CAD was headed by a secretary 

to the government or the agricultural 

production comissioner. Andhra Pradesh 

is one such state. In most others, one 

of the existing departments of govern-

ment, usually agriculture, rural deve-
lopment or planning, was given CAD as 
an additional function. Only Maharash-
tra placed CAD under the irrigation
department after an initial basu in 
the agriculture department.' Thu pro-
ject level CAD organization also Look 
different patterns. In some otates, 
senior civil servants of the rank of 
commissioners headed the authorities' 
while in othero officers of the raik 
of joint heads of department, usually 
administrators and sometimes officers 
of the agriculture, irrigation or 
coopera lve departments were put in 
charge, as in Andhra atrd Maharashtra. 

The most important problem at the 

project level was to initegrate the CAD 


Commani Area Development Programme 

ir"India - Achievements and Per-. 

spective. Government of India, 

Ministry of Irrigation, September 


function with the irrigation depart­
ment, 	oi. the one hand, and to ,create
 
engineering expertise for Chak deve­
lopment on the other. The first, was
 
openly resisted by the irrigation j 
deparfment in most siates. moreover,
 
the 	 irrigationl engineer was not
 
skilled in Chak survey and land
 
development while the agricultural
 
engineer who had the talent was not
 
proficient, at least in the initial
 
years, in the construction of field
 
channels and drains. This meant that
 
wrk teams consisting of irrigation
 
ai', agricultural engineers having both
 
kiiG. 	 of talents had to be formed to 
implement on-farm development. Another
 
important skill was required: the
 
ability to establish rapporh with
 
farmers and to persuade them of the
 
benefits of Chak development, land
 
lcvelling, Introduction of a water
 
rotation system and so on. The agri­
cultural and rural development offi­
cials having had considerable experi­
ence in working with peonle were
 
considered better at this job that the
 
irrigation engineers and function­
aries. The cooperation and revenue
 
iepartment officials had their own
 
contribution to make, both as regards
 
people's participation andIspecialized
 
,'services. In short, the administrative
 
organization for CAD at the project
 
level had ho provide the essential
 
canditions for success: direct in­
volvement of the irrigation, agricul­
lure, cooperation and revenue depart­
ments (and some others) under a senior
 
level admini-trator who could exercise
 
administrative authority over the
 
constituent units and, once such an
 
administrative organization was
 
created, to ensure that the various
 
departments shared mutual responsi­
bility in the performance of the many
 
interdependent tasks which inevitably
 
required close consultations with
 
farmers.
 

The cooperation and the agricultural
 
departments wz. e brought under, the
 
Pochampad CAD authority but the irri­
gation department remained independent
 
both at, the project and the state
 
level. On-farm development, being the
 
m3jor activity, was undertaken by
 
systematic, land development (SLD)
 
divisions, comprising agricultural
 
engineers with soil conservation
 
experience and engineering divisions
 
consisting of irrigation .departmental
 
personnel posted under the authority.

Hlowever, the integrated nature of the
 
matn'canal system and the Chak distri­
bi'tion system required close involve­
ment of the irrigation department. The
 
project authority succeeded in its
 
effort to obtain the informal but
 
active participation of the irrigation
 
department. This contributed signifi­

1981. . .	 * cantly to various innovations both 'in 
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the administrative strategy followed 
for irrigation Jevelopment and in 
involving farmers in irrigation 
management. 


1.5 	 World Bank Assistance 


The Pochampad project received assist-
ance from the World Bank under two 
agreements. The first (1971-72) was 
for financial assistance for the 
construction of the dam and the canal 
network. As part of this agreement, a 

project coordinator was appointed at 
the state level to liaise with the 
government and th' Bank. The second 
agreement (1976-77) was only for the 
CAD component, tha1 is, land develop­
ment, construction of field channels 
and drains and other items connected 

with the 'Improvement of the Chak water 

distribution system., 


Syed Hashim Ali, the Project Coordin-

atctr appointed by the Government of 

Andhra Pradesh, subsequently headed 

the new CAD department in the state 


7 and under his leadership policy 
decisions with far-reaching implica-
tions were taken. lashim Ali's famil-
iarity with field problems, and his 
early appreciation of the fact that 
the CAD programme cannot be success-
fully implemented without close 
collaboration with the irrigation 
department, on the one hand, and 
farmers, on the other, led to some 
innovations such as the concept of 
integrated water management, the team 
approach to irrigation development and 
the introduction of rotational water 
supply with people's participation.' 
The team approach helped in forming 
irrigation associations while rota-
tional water supply depended on 
'farmers' cooperation for satisfactory 
implementation. 

2. 	 FARMERS' ASSOCIATIONS IN' 

POCIIAMPAD 


The Pochampad project is a unique 
example of popular participation and 

administrative innovation in irriga-

tion development.-The project authori-

ties took the initiativo in setting up 

irrigation associations, educating 

farmers, forming interdepartmental

work teams, implementing rotational 

water supply and building among the 
government officials a service-orn-

, ented approach to people. The success 

The contribution of the project 
administrator, Syed Turabul Hassan, 
and the Superintending Engineer, 
Radhakrishna Rao, and their collea-
gues needs to be fully acknowledged. 

ir obtaining people's participation 
in irriqation development without 
legislative backing and bringing large 
areas under a system of rotational 
water supply goes to show how much a 
government organization can do":on its 
own initiative.2 Th'e' Pochampad author­
ity succeeded In creating a close 
relationship with the public by virtuu 
of 	 the goodwill generated between its 

, 	 officers and the farmers. 4hatever has 
been done was not conceived at the 
outset but evolved with field experi­
ence. 

2.1 	 Pipe Conmittees: The Initial
 
Phase 

The first pipe c6mmittee or farmers'
 
association for irrigation was tried
 
out in 1974-75 as a pilot experiment 
in 	Chak development with total bound­
ary realignment, consolidation of
 
holdings and construction of lined
 
field 	channels or ridges in Porandla 
village. The Commissioner in charge of 
the CAD programme decided to form a 
committee of faiLmers to assist in land 
development, agriculture extension and 
water distributioh in the Chak. The 
committee had seven members, one each 
from the tail, middle and head reaches
 
of the Chak, and four others,, A liter­
ate farmer having leadership qualities
 
was appointed the leader.
 

This experience was considered a
 
success for it helped link the CAD
 
programme with farmers. Pipe commit­
tees were then formed for each Chak
 
although their composition and func­
tion changed somewhat. Two ,:members
 
belonging to'thn weaker sections of
 
the community were included among the
 
seven members. The, functions were
 
enlarged to include:, "
 

I. 	 assistance in survey of the
 
Chak, collection of agreement
 
bonds for loans, assistance in
 
land 	 shaping and other aspects 
of 	on-farm development;
 

ii. 	 adoption of the recommended 
cropping patterns, especialh 
for ID farming, which was new to 
farmers and not readily accept­
able to them; and
 

iII. involvement in the maintenance
 
of field channels, distribution
 
of water, enforcement of disci­
pline and other matters bearing
 
on water distribution.
 

2 	 CAD legislation, "Andhra Pradesh 
Irrigation Utilization and Command 
Area Development Ordinance, 1983" 
is likely to be enacted in the near 
future. 



-102-


Government officials working in 
 vil- on1 a rotational supply "hedule, , 
lages sometimes met resistance frcm suggested the social desigrn offarmers. One officer reports: the
pipe committee. A Chak waa divided
 

into several irrigation zones taking
.1 was working on D63. Farmers did not 
 into accourt the s"', of holdings,'allow us to survey the land. They said 
 number of farmers ana-the direction of
canal water will adulterate well water 
 water flow (Fig. 2). The Irrigation
and adversely affect out.put. In 
one zooe," a geographical entity, led to
rt case farmers stopped excavation af a the notloi. of 
the irrigation group
minor. We 
discussed matters, pointing comprising farmers located in a zone.out th'at a'canal had helped farmers And from this emerged thv idea ofelsewhere and that a land,. survey was group leaders who could represent tlhenecessary for gatting water to fields. interests of zones and also assistNow everybody is anxious for on-farm 
 individual members. The ofidea thedevelopment and for irrigation water." 
 pipe president followed logically from
 
the fact that a pipe had several group
It was realized, however, that once 
 le9ders and a representative was
land development was completed, 
the required for the pipe as a whole.


committees had nothing more 
 to do

beyond discussing problems brought 
to The typical committee could have 7 to
their notice by government officials. 
 10 members depending upon the number
They had not acquired any capability of irrigation zones in a Chak. Table 2
independent of that given by the 
 gives thO social design of the commit­administration. Doubts 
 were also fortee one Chak in the village ofraised as to whether government Narsingapur. This Chak has 11 
 irriga­officials should select members of the 
 tion zones (groups), A to K. In each
comm ittee. 
 there are 9 to 15 farmers. .Te total 

area farmed is 39.16 ha and th' neimher 
2.2 Pice Committees for Warabandi: of farmers is 138. Both nigjht and'.gayirrigation are practised. Water II[--


Irriqation Management Phase supplied 24 hours a day starLing 
from
 

The 5 00 am on Monday to Group A andabove state of affairs continued 
.

ending at 5.0U am the next Monday, in
until 1978-79 when Warabandi, a sys'tem group K.
 
of rotational water supply, was tried
 
out as a pilot experiment in two, The initiative exercised by the
villages with the assistance oI governihent in selecting the members of
experts from the World Bank. Each 
 tile pipe committee now passed to the
farmer under Warabandi was required to farmers and with 
 this a different
draw water by turns on specified (lays emphasis 
 on functions came about.of the week for 
a fixed time period Superin.posed on the earlior concern
worked out in proportion to his land 
 for land development and cropping
holding in the Chak. For successful pattern was the responsibility for
operation of the system, farmers had 
 water distribution. The' pipe committee
to adhere to the prescribed schedule had to ensure 
that everybodygot water
and to respect the rights of others, 
 in tuen, nobody usurped the rights of
Towards this, conventions regarding others and that 
the costly irrigation
water sharing, responsibility for infrastructure was preserved 
 and
maintenance, settlement of disputes 
 upgraded to continued service. Instead
and the enforcement of discipline had 
 of the field level personnel of the
to evolve. The 
 task of irrigation government looking into each and every
'anagomeat implicit in the functions 
 detail of a Chak, farmers began to be
of the earlier committees now became involved 
in the management of Chak
obvious. They had a continuing task 
to affairs. Government officials now
 
iperform beyond the consultations for became resource 
 personnel, helping
cn-farm development or the layout of 
 farmers solve difficulties.
 
the Chak. There was, in fact, greater

urgency for implementing land develop-
 2.3 Functions of Pipe Committees
,nent since the proposed rotation 
system could not be tested in the The members of the pipe committee
field without it.. The pipe committee became responsible for looking 
after
 now had an important 
 function to the water distribution system within
perform: motivating the farmers to 
 the Chak and communicating difficul­rospond to the suggestions of the ties, especially 
 of a technical
projecL authorities. Warabandi, 
 nature, such as poor flows or 
lack of
thecefore, created the conditions water supply, to the official agency.
necessary for the sustenance 
of pipe Once the pipe committee had been
committees, 
 formed, Individual and collectLve
 

responsibilities Were explained.
The plysical desigi of Warabandi, Emphasis was placed on the 
necessity
particularly the territorial grouping to observe turns, 
 settle disputes

of farmers, and their interdependence 
 amicably, maintain the irrigation
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infrastructure, 'irrigate fields 
intelligently and to grow crops that 
promise good economic returns as 
advised by agriculture officials. The 
following functions of the pipe 
committee emph isized:, 

i. 	 to oversee the proper allocation 

of water as specifled in the 
Warabandi schedule and teffect 

adjustments when needed; 


ii. 	 to maintain the irrigation sys-
ttem and collect such maintenance 

charges as may be agreed upon by 

the pipe committees; 


10 
ill. 	 to resolve disputes and differ-


ences relating 'to water sharing 

and to prevent wilful damage to 

field channels and structures; 


iv. 	 to share information with regard 

to agriculture practices, espe-

cially crop water requirements 
and cropping patterns; 


v. 	 to convene meetings at least 

* 	 twice a year or more often if 


necessary; and 


vi. 	 f link with the official agency 
for services required in the 
interest of 	the beneficiaries.
 

Additional functions may inlude 

supervision of paid employees, under-

taking maintenance and repairs, 

facilitating land development and 

coordinating the supply of farm inputs 

such as fertilizers, seeds and imple-

ments, to the farmers. 


A committee of representatives of 

pipes along a minor or a distributary 

was prcposed to deal with the short-

comings of the main canal system, 

unlawful tapping and obstructions, and 

to exert pressur6 on the CAD authority 

to deliver efficient service to the 

beneficiaries. Such an association of 

"minor" or "distributary" representa-

tives, howeve-, has not yet been 

formed. 

2.4 	 Administrative Strategy: The 

Team Approach 


In 1979-80 Warabandi was Implemented 
on 100 minors serving an area of some 
8100 ha. In the following year the 
area was doubled. It was now important 
to develop an administrative strategy 

___India. 


1 Syed Turabal Hassan. Farmers' 

organization in Sree Rama Sagar 
Project. Workshop on Farmers' 
,Organizatlons, Indian Institute of 
Management, Bangalore, 1980. 

to link the formation of pipe commit­
tees, with irrigation development "and
 
management. Earlier, the committees
 
had been formed by the SLD units that 
comprised agriculture engineers 
responsible for Chak surveys 'and Chak 
design plans. Execution uf plans was 
assigned to the engineering divisions 
posted under the project authority 
from the irrigation department. With 
the introduction of Waraband° Chak 
development had to be taken up' simul­
taneously with the education of 
farmers, improvements in the main 
irrigation system, introduction of 
rotational water supply and overseeing
its operation in the Chak. The separa­
tion between the SLD and the engin­
eoring divisions was no longer ten­
able. The pace of work 6nd the need to 
involve people on a continuing basis 
called for a new adminlstra-vive
 

4, 	 response. The solution came inkcthe 
team approach. A deputy executive 
engineer or an assistant director 
agriculture were chosen to lead a team
 
consisting of the,,cooperative super­
visor, agriculture extension officer,
 
assisted by the irrigation supervisor
 
and the village revenue officer. The 
supporc of the last two officials was 

lir ensured through the intervention of 
superiors. 

Pilot Warabandi in 1978-79 had clearly
 
demonstrated that few canal minors
 
were in good enough condition to
 
adequately meet the requirements of a 
Chak distribution system.2 Warabandi 
could not be implemented unless the 
vulnerable portions of the main system 
had been upgraded, additional control 
st;'uctures provided and measuring 
devices installed. Since the irriga­
tion department was not under the 
administrative control of the author-
Ity, improvements in the main system 
could not be made by CA) authorities. 
The goodwill that existed between 
senior CAD officials, particularly the 
project administrator and 'the irriga­
tion engineers, made it possible for 
team leaders to enlist the active 
support of the irrigation supervisor. 
tooperation of the village revenue 
officer, bank officials and others was 
obtained through fortnightly meetings. 
Member's belonging to each team were 
identified by name and given time- , 
bound 	work plans. Thus, instead of the
 

2 	 Hashim All S. Praotical experience 
of irrigation reform Andhra Pradesh,
 

Discussion Paper 153, IDS,
 
Sussex, England, 1980, pp. 11-12.
 

Approximately Rs 10 000 had to be 
invested on each minor to make It 
capable of delivering water to the 
required standard. 
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engineering divisions working on their 

own to solicitcooperation from others 
which may not have been forthcomingon 
time, the concerned officers now 
worked as members of a common team 
sharing joint responsibility for 
assigned tasks. 

It was important to orienc individual 

team members to common tasks and to

make them feel responsible to each 

-other. Officers had to be trained and 
fully, prepared to work with farmers, 
for educating and motivating them and, 
at the same tikie, listening Lo t .em 
and understanding them. Some did not 
believe they could ever get water, 
Those who had access did not feel the 
need for another system. Those growing 
paddy were least inclined to accept a 
new arrangement which would only
permit the cultivation of dry irri-
gated crops such as maize, millets and 
tumeric. Officials-also had 'doubts of 
their own. Many were not convinced 
about Warabandi. Working in an 'inter-
departmental team called for a radical 
departure in thinking and work re la-
tionships. The administration too 

faced a difficult situation. In
 
addition to forming work teams and 

p6tting them to work, time CAD organi-

zation had to be fully mobil'zed to 

link :its sub-systems with various
 
agencies .ch as credit institutions, 

agro-indu,-tries corporation and the 

departments of irrigation and revenue, 

on the one hand,, and a sizeable 
population of farmers spread over a 
large irrigation command on the other. 
Un er these circumstances, accion 
strategies could scarcely be planned 
in advance. There were too many gaps
in knowledge and uncertainties about 
how to proceed. No dependable frame-
work for action was available. The 
first step had already been taken 
inasmuch as irrigation associations 

and interdepartment work teams had 

been created. But what trainingto

impart to officials and farmers, what 
functions to assign to pipe commit-

tees, how to strengthen them and the 
work teams, how to mommitor fi lId 
problems and supervise activities were 
among the important questions for 
which no ready answers were availabl., 
There were no specialists to guide the 
project authority in these matters. 
The systematic approach to irrigatin 
associations followed in the Philip­
pines .,or the ongoing Gal Oya pro­

_ _ _ _ _zer 

Bagadion B.11. and Korten F.F. Deve-
loping viable irrigators' associa-
tions for small scale irrigation
development in the Philippines. 
Network Papers 20/80/2, ODI, London, 
1980. 


grainme *in Sri Lanka2 were not avail­
able in Pochampad. The project author­
ity had to pool its own resources and 
take step's that seemed appropriate 
given the existing state of knowledge 
and experience with field conditions. 

Agriculture an€ CAD engineers were
 
given the responsibility for educating
 
farmers, particularly the groupleaders and the pipe presidents. The 
supervisor-3 (irrigation and CAD) 
discussedn on-farm develnpmht pT'lns 
and the need to construct field 
channels, division boxes and drop
9tructures according to the maps 
prepared earlier, The cooperative

supervisor talked about credit while
 
the 	 agriculture officer discussed 
agriculture matters and helped convene
 
meetings of the pipe committees. The
 
revenue officials provided land
 
records and titles which helped the
 
engineers and the cooperative offi­
cials in their work. The irrigation
 
department coordinated its work in
 
respect of upgradirng minors to ensure
 
the desired discharge of water in the
 
outlet.
 

Having established contact with the
 
farmers in villages, the teams pro­
ceeded in the following manner:3
 

i. 	 the irrigation department
 
upgrades the minors by con­
structing cross regulators if
 
necessary, and installing
 
measuring devices at suitable
 
locations;
 

ii. 	 the map of each pipe is prepared
 
indicating the holdings of each
 
farmer, field channels and the
 
internal field channels to each
 
individual's land;
 

iii. 	 field channels capable of 
carrying water with designed
discharge are constructed by the 
irrigation and CAD engineers 
down to each holding;
 

iv. 	 irrigation schedulesi-are calcu­
lated and displayed indicating
 
time and day when water will be
 
delivered to each farmer;
 

v. 	 the area within a pipe is divi­
ded into groups (zones) based on 

Uphoff N. The Institutional-Organi-

Programme in.Gal Oya, Sri Lanka
 

after thrity-three months In the 
field. Mimeographed, January 1984.
 
Syod Turabal lassan. Nvaluatlon 
study of Warabandi rotational water 
supply system un'der Sree Rama Sagar

Project Command Area. Mimeographed, 
Jagtail, 1981. 
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physical location of field chan- common in government meetings,
 
nels and convenience of water were generally absent.
 
distribution. Group le ders and
 
pipe presidents are se cted in ii. Location meetinqs: The senio
 
consultation, with theil farmers, officials accompanied by team
 
and Informed about their respec- leaders often called meetings in 
tive responsibilities; various places wheru Work was in 

progress. The purpose was to 
vi. 	 technical know-how and funds Jre establish mass contact with 

made available "to the farmers farmers. The Warabandi pro­
for their on-farm work with the gramme, i.nportance of land 

4 	 assistance of engineers, bankers development, better choice of 
and cooperative department .r.. and similar issues were 
officials; and discusqed and the officials 

responsible for work in the area
 
vii. 	 agricultural practices and crop- were introduced to the people.


ping patterns are discussed, and These meetings were intendeW to
 
information on water require- prepare favourable conditions
 
me-ts of the crops and irriga- fur village-lvel meetings that:
 
tion shared. were organized by team leaders
 

shortly afterwirds.
 

2.5 	 Sustaininq Team Work and fii. Jhint trs: The rtnightly
 
People's Partiaat-i--n mneetings- identified problem
"i areas of special diffi[culties 

No formal orientation training waV that could not be tackled by the 
given to" the implementation teams. teams. It was customary for 
Each was assigned an area of about senior officials, usually accom­
800 ha and as soon as the 'work was panied by the project adminis-, 
completed the team moved on to another trator, to visit the place in 
location. The normal work area of a question on joint Inspection 
sub-division headed by a DEE/ADA is touts. Officials in charge of 
around t200 ha. This norm was kept in work in the area, pa~tlcularly 
.sight, making adjustments for the those belonging to irrigation
'additional responrsibilities given iver and revenue departments, were 
and above the normal dutils of a requested to come. Team leaders, 
sue-division. A rather interesting thoir immediate supervisors, the 
method of training and supervision was field level functionaries of 
evolved, again, not by design but to various departments and, almost 
give direction to activities in the Invariably, the concerned 
absence of a dependable framowo k for farmers were present. After 
guidance, 	 obtaining first-hand experience,
 

solutions were suggested as, for
 
i.l 	 Fortnightly Warabandi meeting at instance, in one case where
 

headquarters: Fcrtnightly hMeet- farmers were advised to deepen
 
ings were held at the project the minor so as to get a better
 
headquarters. Officers of all supply of water. And for this
 
concerned departments including they willingly contributed
 
the most senior, were invited, labour under tie guidance of the
 
Attendance was very good for 70 project engineers. But no less
 
to d officers usually tours an
'0 were important provided 

present. Each team repoted its opportunity to discuss a wide
 
progress. A variety of problems variety of other issues, parti­
was discussed. The meetings help cularly the problems faced by
 
monitor performance and also farmers. The meetings (gave

suggest solutions to problems, officials the opportunity to
 
Good performance was acknow- learn from larmers and also to
 
ledged and shortcomings identi- educate them. The way a situa­
tied. On-the-spot decisions were tion was handled In the context 
taken whenever required. An of manifest problems and their 
im.portant contribution of the underlying causes was a training
meetings was to keep senior experience for all, including
 
officials fully informed about the team members.
 
th, progress of work. Discus­
sions 	highlighted current needs iv. Farm demonstration: The govern­
and deficiencies. The interest ment farm in Chelgal village i
 
taken by superiors stood as an a demonstration and experimental
 

S 	 example to subordinate officers. - centre for various agriculture
Since the objective was to help and irrigation practices. It has 
teams become more effective, the helped government officials keep 
discussions were Imv'riably in touch With the latest devel­
positive. Defensive reactions, opments in agriculture and 
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v. 

irrigation extension. Demon-
strations on farmers' fields 
have been found particularly 
useful by the agriculturists. 

Zonal meetings- A later innova-

ities close to the people and 
helped achieve one important 
result: winning the confidence 
of the people and establishing a 
link based on open communication 
between the farmers and the 

tion was zonal meetings to which 
all farmers belonging to the 
area where Irrigation dove-
lopment was about to be t'aken up 
on ea large scale were called. 

government administration. The,, 
also encouraged active people's 
participation in pipe commit­
tees. 

One such 
government 

meeting attended by
officials, farmers, 3. PERFORMANCE OP PIPE COMMITTEES 

team leaders and representatives 
of commercial and cooperative 
banks was held in Suitanabad in 
April 1980. Some 350 people
attended. The Tahsi Idar (revenue 
official) was asked to chair the 
meeting. Senior officials of the 
irrigation, cooperative anti 
agriculture departments, the 
project administrator and bank 
officials addressed the gather-
ing. Each discussed the plan for 
irrigation development and what 
was proposed to be done by the 
speaker's department or agency.
Officers who were in charge of 
operations in the area were 
introduced individually. After 
the presentation by officials, 
the meeting ').s thrown open for 
general discussion. Many farmers 
expressed their own views and 
what they expected from the 
government. Some notable suggos-

It is now pertinent to ask whether the 
pipe committes performed ';he functions 
expected of them, whether the group
leaders and pipe presidents understood 
their responsibilities and whether 
people's involvement in irrigation 
management made a visible: impact on 
agriculture ,,nd irrigation. 

This discussion draws upon the find­
ings of a study referred to earlier in 
which seven outlet 'commands in five 
villages, namely Narsingapur, Ramaji­
pet, Mootapally, Zabitapur and Ibra­
himnagar were studied In detail in an 
attempt to understand farmers' partLi­
cipation in irrigation management. The 
survey covered an area of 161.3 ha and 
a sample of 274 farmers. A sample of 
50 group leaders and 50 pipe presi­
dents was taken, some drawn from pipes 
outside the study sample. A comparison'
of Chaks with and without Warabandi 

tions offered by the farmers and was also made. 
accepted by the project 
ity are noted below: 

author­

a. the government staff respon-
sible for irrigation{ devel­
opment should stay in the 
area and the village people 
would make arrangements for 
their stay.-

3.1 Pipe Committees and Rotational 
Water Supply 

Farmers generally agreed that Wara­
bandi was a superior method of irriga­
tion. Free access to water at all 
times is believed to lead to conflicts 

b. pipe outlets should be 
because 
"tougn" 

;:he 
draw 

socially dominant and 
more water than their 

placed in location by the 
irrigation officers rather 
than othors (contractors); 
th~e irrigation officers 
agreed t. indii-te the place 
where the outlets were to be 
located; 

legitimate share which then creates 
scarcity for others. Challenging such 
people is riot without unpleasant 
o,onsequences. Warabandi was considered 
desirable for two important reasons: 
it obviates sncial conflicts and gives 
certainty about the time and quantity 

c. dissatisfaction regarding 
loan disbursement was voiced 
by farmers who were parti­
cularly critical of the 
revenue officials; .and 

of water bupply. Both were considered 
strong points in favotir of an orderly
farm distribution system, ' 

A large majority (76 percent) of 
farmers were able to describe Wara­

d. it was agreed that farmers 
could make temporary field 
channels to enable them to 
draw water If the work not 
completed in time. 

bandi as a method of taking water once 
in a week by turn during certain hours 
Indicated by government officials. 
Most (64 percent) wore also aware of 
the .ay and time of their own turn. Of 
thse who were not, many said they 

Several meetings of this kind 
knew their place in the sequence and 
came ito take their turn accordingly. 

were convened in other places. 
They brought the project author- Sixty percent knew the names of group 
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leaders but only 30 percent knew the 
exact number of farmers in the group,
Knowledge about the members of the 
committee and the functions of the
committee was found to be related to 
the effectiveness of extension-)con-
tact. In one village 86 percent of 
farmers knew the group leader as 
compared to 4 percent in another where 
extension contacts had been poor 
because the village extension officer 
was said to be away most of the time.
 

One-third said that CA) officials hat]
selected the group leaders. Government 
officers responsible for forming the 
committees had suggested the names of 
some who might make acceptable lead-
ers. ne-quarter, however, mentioned 
discussion and consensus over the 
selection of group leaders. Many did 
not recollect how the group leader was 
chosen (46 percent), the largest 
belonging to the village with the 
absentee extension worker. About 60 
percent of farmers knew the functions 
at the leader. Most prominentI,
mentioned were adherance to the time 
schedule (25 percent) and maintenance 
of irrigation structures (20 percent).

Representing the interust of the group

in irrigation matters was mentioned by 

10 percent and the settlement of 
disputes by 7 percent. 

Nearly 70 percent of farmers did not 
know how the pipe president was 

selected. About 13 percent believed 
that 	 the CAD officiais had selected 
them while some 17 percent said that 
the selection was unanimous or in 

consultation with the villagers. As 

regards any problem on which help from 

the pipe president was received, 90 

percent said they had no occasion to 
ask for assistance. 


Farmers were more aware of the group
leaders than the pipe president.
Enforcement of turns and the main-
tenance of irrigation structures were 
the two most importint items for which 
the group leaders were thought to be 
responsible. Nearly one-third said
 
they were very satified with the group

leader and another 16 percent did notfind any reason to complain. 

The overwhelming majority of pipe 
presidents (88 percent) and a smaller 
number of group leaders (60 percent) 
,lt that they had important functions 
to perform. Ensuring adherence to the 
rotation schedule to avoid conflicts 
was mentioned by the largest number, 
followed by repairs of field channelt' 
and irrigation structures. Referring
problems to government officers Was 
also montioned as a function but by a 

ing tle rotation schudule. Howevor, in 
regard to sharing information on 
agricultural matters or use of the 
right quantity of water, only one­
third, answered In the affirmative. 
Discussions revolved round the use of 
water and occasionally crops and 
fertilizers. Since the pipe committees 
didi not meet too often, the discus­
sions were usually informal. 

3.2 	 Meetn,!s and Follow-ui 

Meetings of the pipe committee were 
not held frequently.- After the first 
few meetings in which committees wore 
formed and their functions as well as 
thoso of the members explained, there 
was little systematic follow-up.
Initiative in convening meetings was 
taken by the committee members and 
sometimes by the village agricultural 
officers, some of whom took a personal
interest in them. Interest in irriga-
Lion associations is influenced by the 
nature of village leadership. In one 
village, Ramajipet, tile village 
leaders took the initiative in con­
vening meetings and discussing various 
problems. They also guided farmers 
regarding turns and in settling
p)roblems. In 'Jarasingapur, only a few 
meetings could be held while in 
Mootapally none were convened. 

Most group loaders did not mention 
having received complaints -from 
farmers. Such as were referred to them 
were dealt with directly or sometimes 
referred to government officials. It 
is significant that during 1979-80 the 
water supply was very good. in the 
following year, under qonditlons of
 
stress, committees faced difficulties 
but by and large they were able to 
deal with the situation. Only those,
problems that arose from the behaviour 
of upstream villages could not be 
tackled and several of them remained 
unresolved even after the ih-tervention
 
of the project offici als. 

3.3 	 lrihlotion Development and 
Waterlit lizat on 

Pipe committees 
have speeded up land 
and water development. A Chak which 
earlier took about one year to develop
could be completed within 4 to 
months, sometimes more quickly'. The 
team approach has:definltely helped 
here. BOut people's participation
hastened tHIe process. Comparative 
figures show that 34 percent of 
farmers under the non-Warabandi Chaks 
reported not getting water as compared 

small number., Most said that they had 
taken art interest In getting field 
;c~annels repaired and also in enforc- See section 3.5.v. 

6 
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tc only 4 percent under Warabandi. 
 rose from 59 to 97.1 percent and in
This 
is due to the proper layout of another from 32 to 7e perceni;. 'Thethe Chak distribution system, speedy areas under, under maize and tulleric,land development and the fact that increased by 33 and 113 percent
committee members support the 
claim of respectively. In five Chaks with an
individual farmers to water and 
 area of 108 ha, it was found that
thereby prevent the fsocially dominant after Warabandi in the area under 
or the unruly from taking more than groundnuts increased mor4 than fourtheir share. The pace of land develop- times, there was a 33 percent decrease 
ment under Warabandi 
is shown in Table in paddy and a 70 percent decrease in3. Considerable progress has been made sorghum.
 
since 1979. The pace of implementation
has picked:up since 1981-82. 
 Investment in seeds, fertilizers, 

Warabandi pesticides and labour has increased,is known to increase thq particularly in seeds, while invest­area under irrigation. Table 4 shows taunt in Implements has declined (Table,
that an additional 28 percent of 
land 5). Agricultural lncomas have also was brought under irrigation after increased. Official 
statistics collec-
Warabandi. It is interesting thac 13 ted by the proect authority show anpercent of the Chak command was still average 4Income of RS 510/ha/year
unirrigated, 
largely because farmers compared to RS 2700/ha/year beforehad not developed their land. A.. Warabandi - a net increase of about 67 
overall estimate of the additional percent. 
area brought under irrigation after
Warabandi is around 35 percent of the it is difficult to separate the impactChak command. 
 of pipe committees from that of the 

water distribution system on crop 
coverage, choice of3.4 Agriculture and Income crops, farminvestments and agricultural Incomes. 
Nevertheless, the involvement of the
Crop coverage increased substantially 
 people in the water distribution


after Warabandi. In one village it system, contacts made by the project
 

Table 3 
 AREA UNDER WARABANDI
 
(1000 ha)
 

Year Minors Pipes 
 Area Villages implementation 
teams 

1979 2 9 0.29 2 2 officers

1980 100 
 371 6.76 47 11 teams
1981 200 
 1042 16.19 
 126 20 teams

1983* 600 3000 50.58 
 330 20 teams
 
Figures are partly estilmated.
 

Table 4 IRRIGATION BEFORE AND AFTER WARABANDI
 
(in 26 pipes) (ha)
 

Total Area irrigated 
 Additional area A-rea unirrigated
 
area before Warabandi irrigated after after Warabandi
 

Warabandi
 

448.4 266.0 124.6 57.9
 
(100%) (59%) (28%) (13%)
 

Table5 
 INVESTMENT IN AGRICULTURE (KHARIF)
 
(in Rupees)
 

1979 1980 Difference Percenta e
Input Total Per Total Per 
 (1980-1979) Per Total Per
 
(in '000s) ha (in '000s) ha (in '000s) ha, 
 ha
 

Fertilizer 33.8 595.5 42.3 
 663.5 8.5 25.0
68.0 11.5
Seeds 2.3 
 41.3 10.8 170.3 8.5 129.0 364.0 313.0
Pesticides 2.4 42.3 2.9 
 46.5 0.6 24.0
4.2 10.0
Labour 21.6 381.5 27.3 428.2 5.6 
 46.7 26.0 12.0
Implements 5.4 94.5 
 5.4 84.3 .01 -10.2 0.01 -10.8 
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authority in connection with land 

developrment and subsequently agricul-

ture extension do suggest that the 
open commuiication between the people 
and the government , developed in 
Pochampad has helped both increase the 
irrigated area and crop output. Yields 
have not increased as significantly as 
the total output. 

3.5 Irrigation Manaqement 


Five functions of the pipe committee 
were stressed in particular. These 
were: (i) ,ater distribution; (ii) 

conflictresolution; (iii) enforcement 

of, norms and prevention of wilful 

damage to structures; (iv) maintenance 

of irrigation infrastructure; and (v) 

linkage with government agencies for 

information and feedback. 


I. Water distribution 


Th6 pipe committees dealt with 
water distribution quite well. 

In 1979-80 when the survey took 

place water supply was generally 

abundant. The test of the system 

came in 1980-81 when there was 


. 40 percent less water than the 

previous year relative to the 
size of the expanded command 
area. Instances of deliberate 

tempering with irrigation 
structures were few and this 
fact was attributed to the' pipe 
committees. Kashi Rao, a group 

leader of the first Warabandi 
pipe, said: 


"The pipe committees are func-

tioning well. We ascertain 

whether everyone is getting 

water on time. We ensure that no 

one fights and that tail enders 
and the small farmers who 

sometimes do not got water, 

receive their due share. The 

pipe committee meets one or 

twice a month and also discusses 

the crops to be grown. We seek 
the advice of village elders 

when a complaint comes to us.
 
When the flow is inadequate we 
approach officers in RaikaL and 

Jagta I. Some farmers did not 

get loans for land development. 

We went to Jagtail and pleaded 

with the officers." 


Similar sentiments are expressed 
by 	 others. Another farmer from 
the same village says: 


"Group committees are function-
Ing They ensure there is water 
for everybody. The influential 
people in the village also 
cooperate With tne pipe com-
mittee. When there is a water 

shortagtg we inform the group
 
leaders and they go to Raikal to
 

/ talk to the engineer. Village 
' 	 officers also visit twice or
 

thrice a month. They advise us
 
about crops, fertilizers, etc."
 

There are, however, differences 
in the experience of farmers in 
different villages. In Narsing­
apur (Fig. 2), the rather 
elongated pipe created tail-end 
problems. The residents, of the 
two tail-end hamlets did, not 
receive enough water. Although 
this was brought to the atten­
tion of the CAI) authority, the 
situation could not be rectified 
unti.l two years later. In 
another village where extension 
contacts were not particularly 
satisfactory, the,Imembers of the 
pipe committee were unsatisfied. 
Many felt that not enough 
interest was being taken in 
their problems. They were 
displeased with the village 
officer who was frequently
 
absent. When water was scarce in
 
1980-81, the pipe committee in 
this village virtually broke
 
down because the upstream
 
villages took more water and 
would not listen to thiem. The 
project authorities also failed 
to change the situation. flow­
ever, some far',iers pipe asserted' 
their frights against the more 
influential people of the vil­
lage and took their share of 
whatever water was being deliv­
ered. An elderly'farmer, knowing
 
that he might not be able to
 
assert himself, 'irrigated his
 
fields at night when there was 
less competition. The point to 
be emphasized is that the 
distribution system legitimizes 
one's right to water. Once this 
right becomes a public knowledge 
there is confidence among people 
to assert themselves. 

it. Conflict resolution
 

Ignorance about turns, the feel­
ing that someone takes more than 
their allotted share and Irres­
ponsible behaviour on the part 
of the other person are among 
the important causes of con­
flict. The pipe committee, espe­
cially group leaders and the 
president, are expected to look
 
into such cases and find ami­
cable solutions.
 

Disputes between farmers which 
arise from lack of correct in­
formation about turnsdare easier 
to resolve than those caused by 
people trying to take too much 



water of trying to intimidate 
the "weak " . Disputes due to 
insufficient water 
 because 

upstream villges behave un-

lawfully are even more diffi-
cult to tackle. Appeal to 

superior authorities is the only

solution in the absenceof an 

organization at the level of the 
minor to deal with such prob-

lems. 

Pipe committees have been fairly 
successful in dealing with some 
disputes while they have failed 
in others. Sometimes, resolution 
is sought outside the forum of 
the farmers' organizirition. In 
one village, the holdinjs of a 
farmers had to be irrigated from 
three different poirts. One 
approach was objected to by a 
villager as water threatened the 
wall of her mud house. Hlaving 
failed to *)ersuade the lady to 
allow pausage, tho farmer 
approached his group leader. A 
meeting was called to examine 
the situation. It was found that 
a culvert had obstructed the 
flow of water. The farmer was 
told either to deepen the 
channel or to irrigate from the 
remaining two points. Many such 
problems were solved by tile 
intervention of group leaders in 
consultation with members of 
the 

group. 


In another case, a dispute
between two farmers whose turns 
came in succession led to 
physical confrontation. The 
aggrieved farmer reported the 
matter to the caste Panchayat
(not to the farmers' organiza-
tion) since both belonged to the 

same caste. After due delihera-

tion the Panchayat decided 

against him. But this was not all 

informed decision. The complaint 

was just and had the members of 

the irrigation group discussed 

the issue, the outcome could
 
have been in favour of the 

aggrieved farmer. 


Success in the settlement of 
disputes between members of two 
different pipe groups have not, 

to the best of knowledge, been 

settled by the parties them-

selves. Usually, the authorities 

intervene to prescribe a solu-

tion. A few instances came to 

notice where illegal cultivation 

of paddy by upper reach farmers 

had been effectively stopped on 

the initiative of middle and 

lower reach farmers with the 

assistance of the irrigation

authorities, 


a . . .. 

ii. Enforcement of discipline 

In old community-managed irriga­
tion schemes, norms have been 
evolved reqarding the enforce­
ment of disciplino, and the pro­
vision of voluntary labour for 
maintenance and monetary contri­
butions for repairs. Such norms 
have not so far been developed 
by, plpe committees created ill
the Pocehampad project. 

Apart from indtscipline mot i­
vated by the ,desire to nave 
access to water it convenience, ,
there has been wilful damage to 
irrigation structures installed: 
to measure and regulate the flow 
of water. Farmers, by amit large,
do not understand the purpose of 
the various artifacts. Social 
pressures cannot yet be brought
 
to bear against offenders. The
 
pipe president in one village

found himself totally ineffo­
tive as, according to him,
 
"nobody listens Lo me".
 

Norms develop over a period of
 
time. Frequent meetings and
 
discussions hatwoen farmers help
 
emphasize appropriate conduct
 
and attitudes. The Warabandl
 
meetings in one village (Ramaji­
pet) were used to emphasize the
 
importance of irrigation struc­
tures. "it was decided", says a
 
group leader, "that irrigation
 
structures should 
not be dama­
god, and whoever breaks them
 
wil.d have to restore them. It
 
was also decided that Warabandi
 
was beneficial to farmers amid we
 
should keep it up." Meetings

helped to develop common stand­
ards to judge the appropriate­
ness of behaviour' Indiscipline

has been minimal in this vil­
lage. But not many villages have
 
received the quality of exten­
sion and officijil support that
 
Ramajipet received.
 

Dissuading farmers from growing

paddy has been a recurrent
 
problem for the project autho­
rity. In one year,, when monsoon
 
rains failed, famners in the
 
upper, reaches of nany distri­
butaries started taking water
 
for paddy on a large scale. They

also succeeded in getting some
 
political backing. The project

authorities contacted the tall
 
enders on 
some of these distri­
butaries and found them quite

responsive to the suggestion to
 
prohibit paddy in tile upper

reaches. A meeting was held in
 
which the local MLA was virtu­
ally shouted down by the farm- h
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6'rs. Thereupon, one distributary 
was shut off for one week to 
emphasize to the paddy growers 

quantity. it is natural for them 
not to feel rosponsible for 
maintenance. Discussions with 

j" 

that they might be the worst 
sufferc'-s. After this the norms 
of dry irrigated cropping were 

farmers In a few villages showed 
that possible mi,tp". of funds 
collected for maintenance could 

iv. 

again respected. Unauthorized 
paddy growing ceased. Many 
farmers were pleased at the 
success they had achieved. 

Maintenance of the irrigation 
infrastructure 

be prevented. Some felt that a 
close watch could be kept on 
those giver, the responsibility. 
Others suggested that an account 
could be opened in a bank or a 
post office in the name of two 
individuals. Funds could be 

Maintenance of the irrigation 
infrastructure at the farm level 
is one of the important func-
tions assigned to pipe commit-
tees. Field channels have to be 
excavated, weeds and silt 

withdrawn according to need and 
a statement of accounts sub­
mittod to the total membership 
at one of its meetings. Some 
suggested that the government 
should oversue the expenditure. 

removed and necessary repairs
carried out. There were in-
stances where farmer groups had 
volunteered to deepen several 

Farmers were quite willing to 
raise funds provided a method of 
collection, deposit and expend­
iture was established. 

kilometres of a minor to enable 
wat,)r to reach the village. 
However, when someone'3 cart 
accidentally broke an under-
ground pipe, reducing avail-
ability of water to the tail 
end, a satisfactory solution 
could not be found, 

Responsibility for maintenance 
is clearly accepted by farmers. 
However, no group effort has so 
far been made in spite of the 
favourable sentiments expressed. 
In the village referred to 
earlier where an underground 

Farmers in Pochampad are willing 
to contribute towards the cost 
of maintenance. Many feel they 
must take care of tho irrigation 
structures and contribute to re-
pairs. Many agreed that anyone
who damaged a structure should 
be fined. An overwhelming 
majority (70-80 percent) consi-
dered maintenance the responsi-
bility of farmers. The minority 
that did not hold this view felt 
that the government should carry 

pipe had broken and a large 
area, including the road, was 
flooded farm;rs did not collect 
money for repairs in spite of 
several attempts made by tile 
pipe president. The sufferers 
were the tail zones (Fig. 2) who 
belonged to another settlement 
although of the same village. In 
some other villages, however, a 
voluntary contribution of labour 
was made and the pipe committees 
and the village leadership have 
taken interest in Chak mainten­

out maintenance since the 
farmers pay irrigation charges, 
Most felt that maintenance 
charges should be hevied rela­

ance. Popular participation 
seems likely to ensure the 
upkeep of the Chak. 

tive to the area told by a 
farmer in the outlet command (85
percent). A contribution of Rs 
50-75/ha was considered ade-

It farmers can carry out repair 
and replacement they will save 
gouernment enoruous sums. The 
annual maintenance cost for the 

quate. A fairly large number 
felt that the cost of repairs 
should be estimated and farmers 
asked to pay in proportion to 
their holdings. in other words, 
they did not favour a f .'ed 
charge, 

3000 outlets undejr Warabandl up 
to 1983 is conservatively 
estim'ted at 1s 2 490 000 ($ 
249 OuD). Without re)air and 
replacement, by either govern­
mint or farmers, the system
would gradually go out of 

When asked who should coLle / 
Operation. 

funds, 0-857percent of farmers 
saw it as the 
group leaders 

responsibility of 
and pipe presi-

v. Linkage with Government 
agencies 

dents who should also get the 
repairs executed, Those who sai 
maintenance as the responsibil-
ity of the government (15
percent) either did not get any 
water or t -'eived an adequate 

Links with concerned government 
agencies ,'re important for two 
reasons: first, for receiving 
advice and taking decisions on 
matters of common interest that 
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require the support of alt the 
farmers, such as c oi 7'i of 
crops, agronomic practicesr ,,nd 

economical use of water accora-
Sng to crop requirements; 
secondly, for conveying informa­
tion from the farm level up to 
the agency on issues that are 
important for the satisfactory
performance of the Chak system.
Relevant factors here include: 
the behaviour of the main canal 
system, wasteful use of water in 
the upper reaches, conflicts 
that farmers cannot resolve, 
misuse of position by lower 
level government functionaries 

Oand a dialogue on problems on 

which an understanding between 

tile farmers and the i'rigation 

authorities is retiuire.) 


,'y

Linkage and feedback is tile 
worst performed of the five 
tasks expected of farmers' 
organizations. But they are not 
to blame. Farmers often take 
problems to higher levels of 
government but usually they 
return disappointed. "The 

,tillage elders and the pipe 

committee eaders went to Ralkal 

and Jagtail to tell tile officer(\ 

of water shortage. They were 

assured that something would be 

done but nothing has been done.,

Tile farmers had written to the 

administrator in Jagtail and 

also to the higher authorities 

in Hyderabad, but nothing was 

done. Even now we are not 

getting enough water." 


Failure to develop an effective 

link with fari~ers is partly an 

outcome of Ln administrative 

system that has largely believed
 
in acting top down rather than 

building a relationship from tile 

field level, where most of tle 

people live, up to higher levels 

of government. For instance, the 

CAD authority has a monitoring

and statistics unit to collect 

data on programme targets and 

fulfilment. It is neither peo-

ple-oriented nor problem-orlen-

ted. Until information gathering

and feedback become in integral 

part of the project authority, 

it is not possible for officers, 

in their individual capacity, to 

deal with the many problems that 

are continually 'referred to 

them. This failure arises from
 
the general r-lentation of 

public systems. It is difficult 

to understard how canal systems 

can be operated for maximum 

water utilization if due regard 

is not paid to monitoring field 

problems and understanding the 


difficulties of farmers and the 

,,e way they see t ings. 

4. A PERSPECTIVE,ON VIABILITY
 

In the course of five years, some 3000
 
pipe committoes have been formed, a 
latge number of which seem to function 
re'asonably well. This has established 
that farmers are both desirous and 
capable of participation in irrigation
management and that irrlgation asso­
ciations pan be sustiined on large

irrigatoIon projects. It is noteworthy

that the entire iiltlative cane from
 
tile government. Tie administrative
 
strategy changed with experience and
 
became progrossive)v more effective.
 
No additional funds' were invest(ed
 
except for upgrading the minors. :No
 
additional staff were employed. The

coordinated function of Implementation
 
teams compensated the need for addi­
tional personnel.
 

What has contributed to success?
 
First, the be lief of tile senior
 
project officials that tile heneficia­
ries of irrigation, the farmers, must
 
be fully consulted and involved in
 
irrigation matters. Meetings at the
 
project headquarters, field level
 
meetings and the zonal gatherings

emphasized this important point. From
 
this belief followed a people-oriented

approach as against an administrative
 
approach to Chal: development. Officers
 
faced problems directly rather than
 
deputing subordinates to report on
 
[acts. Most officers were conscious of
 
a change initheir own work attitudes.
 
One deputy executive engineer, who had
 
come to Pochampad oiltransfer from the
 
irrigation department, made an obser­
vatlon which speaks for others:
 

"Many farmers had complained they are
 
not receiving water. I started visit­
ing villages. One farmer, for example,

said he was not getting water. When I
 
went to illsfield I found 
it was true.
 
Tile field channel was running next :to
 
a well and a farmer was letting water
 
into his well (to cultivate paddy).

Many such things came to notice. There
 
is more people contact here and more
 
job satisfaction. One sees people

beno, itting from what one does. I have
 
learnt to deal with people. I also 
have a 'bettor understanding of other
 
departments. Before I came here I felt
 
I was tile governor. Now I am one with
 
the people."
 

Another factor is tile confidence among

farmers that they will get their share
 
of water and will he treated justly hy
 
the project authorities. This assur­
ance motivated them to plan their
 
agriculture and to grow crops that
 
offered better returns on investment
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(tumeric, groundnuts and sugarcane), 
It also provided the incentive to 

C, operate with the government and the 
irigation association: the former in 
respoct of loans ,and 'ecommended 
agricultural practices and the latter 
as regards self-discipline in taking 
water, deciding on norms and adhering 
to them, contributing to maintena)nce 
and cooperating with committee leaders 
for settling disputes. 

With few exceptions, pipe commitl,ees 
.triedt6operform their assigned tunc-

Lions. They met with varying dgrees 
of success. They were quite successful 
in helping with on-farm development.
But in dealing with problems of water 
distribution, maintenance, norm 
eforcement, etc. success was uneven. 
They were not well enough organized to 
take up responsibilities that members 
as i'adividuals were quite willing to 
perform. For example, a maintenance 
fund could not be collected. Group 
interest in repairs could not find 
expression. And the reasons are not 
difficult to find. The implementation 
teams were always under pressure to 
move on to new areas, chasing targets
which requ ired them to put in long
hours (f work. They never had the time 
to work with pipe committees even for 

one full irrigation season (five
months). There was no organization or 
personnel to provide back-up support. 
The services of the T&V (Travel anti 
Visit) staff were available only for 

short periods. The arrangement to put 
one field worker to supervise some 
five pipe commands (150 ha) was 
abandoned after the first year because 
of. lack of funds. While the necessity 
to keep the committees active was 
continually felt, effective measures 
could not be adopted. Whatever success 
came by way of Chak management was due 
to the initial interest of the project 
authorities and the motivational 
context provided by the situation ­
availability of water and prospects of 
good yields. 


4.11- Factors inLiabi~lty 


What factors contribute to viability, 

that is, make the pipe committees 

self-sustaining? Four sq-n pArticu-
larly important. First, the contribu-
t ion of the project authorities, 
particularly the irrigation depart-
ment. The main function of pipe 
committees is to deal with water. The 
irrigation. engivieer who creates 
irrigatiL-n resources and manages a 
large system to deliver specified 
quantities at remote outlets has the 
most Important contribution to make. 

Chak supplies depend totally on main 
systems operation. On-farm development 

Is necessary for getting water to all 


parts of anI o tl et command. But it is 
only a means For transporting water. 
The -Iccess with which farmers manage
trrijition dopends(;on the depend­
ability with which water is delivered. 
It was largely the practical wisdom of 
a project administrator to havo recog­
nized tile crucial role of th, irriga­
t ion depiartment and to have build i L 
into the functioning of the authority. 
Wisdom, however, does not always bring 
success. Pochampad could be considered 
an excellent exception. And here lies 
its vulnerability. It Is not realistic 
to expect an unusual combination of 
officers, from the statle level down to 
the project, to materialize too often. 
Should the officers leave, as many 
have by now, or i f one of them had 
left in the early stages of the 
programme, the results aight have been 
quite different. A system with general 
applicability has to be developed. The 
chief elements "'of this system, as 
Pochampad has shown, are tile active 
involvment 'of the irrigation depart­
ment, intarnepartmental cooperative
action and a problem-solving approach 
to ditfitilties faced by farmers. 

Secondlly, the development of manage­
ment capabilities was important. The 
Pochampad experience shows that tle 
irrigation associations can make a 
usoful contribution and that farmers 
are motivated. But suitable norms, 
linkages and management capabilities 
have to be developed. For this irriga­
tion associations require guidance and 
stability. Two observations are 
im.)ortant. First, there should be 
sufficient water in a command where 
farmers' associations are to be 
created. Acute scarcities ate likely 
to erode self-discipline and also the 
motivation to work in a group. This is 
not t,',say that pipe committees cannot 
face water shortages. One year when 
water supply was doficient, farmers 
coopei:ated with the project authority 
and were able to raise good crops. 
There were hardship. but discipline 
was maintained. Upstream villagers and 
farmers drew more water. But: this did 
not exceed the tolerance limits of the 
farmers' organizations. Some ceased to 
function but they did not become 
defunct. The social system that a pipe
committee represents withstood the 
strain imposed upon it. tecause the 
Chak system and the main canal system 
were viewed as one and the project
authorities and the farmers addressed 
themselves to problems together rather
 
than each going its own way. Secondly,
 
the administrative units that imple­
ment: a system of water rotation and 
set up pipe committees cannot sustain 
them. They are on the move to other
 
areas. Additional trained manpower' Is 
trequired to follow up the commitLees.
 
This does not mean that a new cadre
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needs to be recruited for assisting 
the devvlopment of pipe committees. In 
fact, low cost solutions are available 
and they may work even better. For 
instance, the agriculture extension 
officers under the T&V programme 
occasionally assisted pipe committees 
but never over a long period of time 
since their involvement was disap-
proved of at higher levels of govern-
ment. However, ' it is logical to 
combine irrigation extension with 
agriculture extension. The T&V staff 
has enough time to convene meetings of 
pipe committees. Many members of the 
irrigatio;-, association are likely to 
be "contact" farmers. Additional 
supert can be given by employing the 
field staff of the irrigation depart-
ment who eXist in fairly largo numbers 
in the canal systems in north India 
but whose ranks have to be augmented
in southern states for other reasons 
such as shift to dry irrigated crop-
ping in areas that should not he under 
paddy. 

The third contributor to viability is 
the social legitimacy of pipe commit-
tees. Being artificial in the sense 
that they do not fit or follow any of 
the existing social institutions of a 
community, they have to sink their own 

roots. It will be recalled that irri-
gation problems were often referred to 

one of tile recognized village leaders, 

some of whom were not committee 
members and, in a few cases, to the 
caste Panchayat. Farmers' associations 
can acquire leoittmacy as social 
organizations when their utility! has 
been demonstrated to justify a base in 
the existing institutional framework 
of the community. Some social integra-
tion seems to have been occurring in 
Pochampad. It was observed that 
Ramajipet, a more cohesive village, 
was quite hospitable to its irrigation 
associations while Narsingapur was 
somewhat indifferent although the pipe
prenidonts in both villages were quite
keen to keep the committees active,
Legal authority can give legitimacy, 
But even then the association has to 
create a place for itself - for legal 
authority may not be used or cay be 
abused. In tie formative years,

therefore, care has to be taken to 
emphasize the importance of the new
irrigation association. Frequent 
meetings, discussion of common prob-
lems, involvement of prominent villa-

gers as observers, appropriate train-
ing and full backing of the adminis-

tration should help the committees 

gain recognition as legitimate social 
institutions. 


The fourth factor suggested by the 
3 Pochampad experience but not tried out 

there is the need for a high level 
committee of members representing
 

farmers on a minor or distributary, 
Such a committee can work jointly with 
the administration ro tackle unau­
thorized use of water in the upper 
Leahes, refer fieLd-level problems to 
the appropriate level of government 
and return to farmers with acceptable
solutions. Its function is similar to 
that performed by communal irrijation 
systems, namely, the procurement of 
water. But its responsibility is not 
just to farmers located in one or two 
Chaks but to all those who are sor­
viced by the subsystem. Canal systems 
are expected to deliver assured 
irrigation according to design assump­
tions. But this rarely happens in 
reality. A high-level irrigation 
association can perform this very
important function which canal autho­
rities have generally failed to do on 
theiu own and which is an important 
factor in enhancing the farmers' 
capacity to deal with the Chak system. 
Such associations are particularly 
relevant for the low intensity systems 
of north India that have a perpetual
tail end problem. It is almost impos­
sible for any form of people's parti­
cipation to survive in such systems.
Even the rather mechanical Warabandi 
system often fails because water 
supply decreases progressively towards
 
tile tail end.' The employment of irri­
gation guards on some southern canal
 
systems serves this very purpose.2
 

The Pochampad experience holds outs a 
promise. Irrigation associations can
 
be set up in large irrigation projects
 
and they can carry out the functions
 
expected of them. It also bears 
testimony to the enormous capability 
of government officers to formulate 
and implement ideas on the sheer 
strength of personal conviction and 
the ability to learn in the process of 
programme implementation. But there is 
still a considerable gap between what 
is known and what is required to be 
known before an acceptable strategy
for large-scale implementation can be 
recommended. As in the case of irriga­
tion, the potential is there. Its
 
utilization is tile problem.
 

Rathi B.D. Operation of the canal 
system and field requirements: 
Uttar Pradesh. In: Utilization of 
Canal Waters: A Multi-Disciplinary 
Perspective on Irrigation. K.K. 
Singh (ed.). New Delhi, 1983, CBIP 
Publication No. 164. 

2 Wade R. Social response to irriga­
tion: an Indian case study. Journal 
of Development Studios 16:3-26,
 
1979.
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1. 	 INTRODUCTION plentiful were not allowed to es­
.1 Gene.ral 
 cape. The tanks wore built in orderly 

.method at slightly varying elevations 
so that there often was a series of 

In Sri Lanka, tile easiest and cheapest reservoirs to take the overflow from
 
sources of irrigat'on are already in tile one above it. The exit of water
 
use, and as a conbequence irtigation was iegulated by means of sluices to
 
water is becoming increasingly scarce. therice fields." (Broheir 1934).3
 
Solutions to the water problem there­
fore involve new approaches, including As Broheir commented, Sri Lanka had 
 a
 
changes in the formal 
 and informal strong tradition of tank irrigation

institutional structures, using an elaborate network of chan­

nels, and the historical evidence 
A major (irrigation) rehabilitation shows that from about tile 5th'century

effort by the United States Agency for to the 15th, irrigation activities
 
International Development (USAID) 
 and played a crucial role in sustaining
the Government of Sri 
Lanka (GSL) had the anciont empires. Hlowever, for
 
recognized this fact and, consequent- reasons yet unclear, the great hydrau­
ly, both physical ,rehabilitation and lic civilizati.on began to fador,'away 
 at 

' the establishment of farmer organiza ' tile end of thle 13th century (Indrapala
tions for better watcr management wer4 1971) .1 Tie dry zone became depopu­
provided for in the project. ;this lated.
 
paper examines new procedures and
 
institutional arrangements which could 
 Serious state interest in reviving
 
lead to better performanco in water domestic agriculture through develop­
management. ment the zone
of dry began-to appear 

only 	at the beginning of this century.
 
Sinc, the establishment of tie Irriga­

1.2 	 The Production Environment tion Department (ID) In l900,/f the 

"development of irrigation fhlfrar iruc-Sri Lanka is divided into two major ture has received high prlor-Ity in
 
climatological regions: the dry zone development strategies. Lack of irri­
and the 
 wet zone. The dry zone re- vation has been identified! as tile 
ceives a highly variable, basically major constraint to cultivating land 
bimodal rainfall distribution.' Con- in the dry zone and thus the main 
sequently, two distinct crop seasons, objective was to develop as many
 
namely Maha and Yala, can bu seen.7 irrigation reservoirs as possible.
Rice, t~iUi-- ajor crop in the domestic Therefore, the ID was primarily meant 
sector, is grown under irrigated for investigation, design and con­
(mainly in the dry zone) as well as struction activities. Irrigation-based 
under rainfed conditions. The rainfed colonization projects In the dry zone 
rice in tile dry zone is essentially began with the Land Development Ordi­
limited to the Maha season. Rice nance of 1935. Irrigation infrastruc­
accounts for about--5 percent of per ture development absorbed a major 
capita calories and 40 percent of per share of development budgets during 
capita protein in the average Sri the recent past. Construction of a 
Lankan diet and provides employment to huge river divers!on project, the 
about 40 percent of the agricultural Mahaweli, is now in progress, and it 
work force. In effect, efforts to Is expected that this will increase
 
develop infrastructures related to the irrigable land in the country by
 
irrigation water resources are asso- about 360 000 
ha.
 
ciated with the dry zone and are
 
focussed on paddy cultivation. 
 2A
{{)2. THE GAL OYA PROJECT 

1.3 	 Irrigation Development in Sri 2.1 ppack roUnd Information
 

Lanka
 

Apart from the Mahaweli Project, Cie 
"So caref,,l were the inhabitants in Gal Oya Irrigation Scheme is the X\ 
husbanding the liquid resources on largest in Sri Lanka. It covers a 
which their very existence depended, geographical area of about 1550 km 
that even the surplus waters from one and produces nearly 9 percent of the 
tank which would spill when water was 

BDrohier R.L. (1934) Ancient Irrliga-The rainfall isoquant of 1900 min/ tion Works in Ceylon. Government 
annum is the boundary between them. Press, Colombo. 

2 Maha is the major soason, also cal- . Indrapala K. (ed.). (1971) The Col­
T-the wet season; from October to lapse of the Rajarata 7ivilization 
January, and Yala is the dry season in Ceylon arid the Drift to the 
associated wit-inor rains occur- Southwest. University of Ceylon,
ring 	from late March to May. P,,radoniya.
 

http:civilizati.on
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country's total paddy. The project of the physical system with silted 
commenced with the building of the channels, broken structures, and 
main dam across the Gal Oya River at inadequate water distribution, in 1978 
Inginiyagala in 1948. The capacity of the Left Bank area of the Gal Oya 
the main reservoir of the Gal Oya Scheme was chosen for a major rehabi-
System is 950 million m3 at full litation effort by USAID and the 
supply, and was designed to provide Government of Sri Lanka. Recognizing 
irrigation for about 48 600 ha with that restoration of the physical 
the Left Bank channels serving nearly system alone would not make for any
half this amount (see Figures I and lasting gains in productivity dsd 
2). The Left Bank's actual command welfare, the main purpose of the 
area is presently at least 50 percent project was to improve water manage­
higher than the planned command area, mont. The project began in late 1979 
mainly because of unauthorized culti- and is still in progress. The ID is 
vation since the inception of the the implementing agency. Socio-econo­
project. The Gal Oya Left Bank System, mic research - including project 
on which this paper is focussed, is impact assessments and pilot testing 
estimated to be composed of nearly 52 of organizational processes to ensure 
km of main canals, 14.5 km of major increased farmet participation - is 
distributaries, 445 km of minor dis- conducted hy the Agrarian Research and 
tributaries and approximately 685 km Training Institute (ARTI). The Rural 
of field channels. The Left Bank Development Committee of Cornell 
drainage is directly into the ocean University, USA, having a cooperative 
and the lagoon area (see Figure 2). agreement with USAID, provides con-
The Gal Oya catchment, which covers suiting services in support of ARTI's 
nearly 1800 km2 , receives an areargu research programme. This showed that 
of about 327 mm ot rainfal'l spread the water management problems in the 
over about i00 days, of which .pearly project area were far greater than 
70 percent comes during thd northeast envisaged by those who formulated the 
Nonsoon period, October to February. original project. 

The ID had been involved in the origi­
nal formulation of the project and in 2.3 1..jation Management Problems 
the construction of the channel sys­
tem. The earthen dam, concrete spill- Inequitable distribution of water was 
way and the powerhouse were construe- prevalent throughout the Left Bank 
ted by a foreign company. The scheme area. Water schedules decided on at 
was run by an autonomous body, the Gal the cultivation meetings were not 
Oya Development Board, from late 1949 adhered to, and instead of periodic 
to early 1961. In 1961, however, the issues of water, some of the head 
administration of the system had been areas were provided with a contin-ious 
handed over to the Government Agent of supply while certain areas in the tail 
the district. The ID, however, re- end never received water at all, espe­
mained for operation and maintenance cially In the dry season. Inadequacy 
activities, and unreliability increased sharpiy 

towards the taiI end of the main 
As a mu'ltipurpose scheme, the objec- distributory canals, and to a lesser 
tLives of the project included flood degree towards the tail end of lengthy 
control, generation of electricity and field channels. At the same time, 
provision of treated drinking water, drainage problems were observed in 
In a dirdctive issued in 1949 the upper portions of the system where 
governmen announced that "the Gal Oya over-irrigatlon occurs, and in por-
Dovelopmeh , Board should constantly tions of the tail where losses from 
boar in min>that the principal object this accumulate. 
of the schd',e is the establishment
 
within its area of authority of the Reconnaissance surveys had provided
 
maximum number of families of Ceylon ample evidence of lack of user parti­
citizens that the area can carry at a cipation in operation and maintenance
 
reasonable standard of good and com- activities in the Gal Ova Lett Bank.
 
fortablu living conditions". From the In general, most of the farmers dis­
early 1950s the Board commenced the played a lack of confidence in govern­
setting up of a large number of col- ment officers of the area. Farmers 
nization units on the Left Bank. Forty Zolt that officers did not appreciate 
of. these units consist of approximate- or attempt to understand the gravity 

jly 6000 households. Besides these, of the problems faced by farmers. 
there are two government farms and Secondly, they felt that officers did 
some private land on the Left Bank. not do everything within their power 

to briny tellef to the farmers; rather 
they tended to take the path of least 

2.2 The Water Managment Project resistance. An important finding was 
that farmers generally viewed the 

Because of the serious deterioration problems of the system fairly objec­
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tively. They not only saw the short-
comings of officers, but identified 

their own weaknesses too. In addition 
it was found that communication be-
tween different categories of officers 
within ID and between ID statf and 
farmers was poor. For instance, in the 
baselfine surve farmers were asked 

whether they knew the following offi-
cers: (i) Jalapalaka (lowest level I) 
officer) , (ii) Maintenance Overseer 

(officer next to Jalapalaka in the ID 
hierarchy), (iii) Technical assistant 
(next to Irrigation Engineer) and (iv) 
Cultivation Officer of the Department 
of Agrarian Services. ' I a second 
question, farmers were a Ked how often 
they had met with each of these ofti­
curs for o ficial purposes during the 
preceding wet and dry seasons. A 
breakdown of the response is given in 
'ale 1.
 

Table I CONTACT WITH FIELD STAFF, PERCENTAGE OF FARMERS INDICATING THEY KNEW 
THE RESPECTIVE OFFICERS AND 

WITH OFFICERS DURING 

Officers Know 
Officers 

Jala Palaka (irrigation) 61 
Maintenance Overseer 50 
TA 49 
Cultivation Officer 84 

2.4 Scope for Planned Intervention 

The need for participation of farmers 
in irrigation management was evident 
from this analysis of system perfor-
mance. Farmers' lack of confidence and 
lack of desire to organize may be 
mainly due to unreliability of water 
supply and lack of initiative by ID or 
any agency. Lessons were al.so drawn 
from past experience in organizational 
approaches to water management. Since 
independence, Sri Lanka has had a 
variety of institutions for water 
management. In the early post-indepon-
dence era, the institution of Vel-
Vidane (Irrigation Headman), osta-
blished during the British colonial 
period, was continued. Vel-Vidane was 
appointed by the Provincial agent of
 
the central government and was given 
power and authority to execute deci-
sion for the proper maintenance and 
operation of the minor irrigation 
scheme in his area of authority. 

In the late 1950s, the institution of 
Vel-Vidane gave way to an elected 
committee of farmers known as the 
Cultivation Committee (CC). Those 
institutions had to deal with other 
functions as well. In the early 197Ds, 
Agricultural Productivity Committees 
were established to oversee the work 
of the CCs. Later Agricultural Produc-
tivity Committees were abolished and a 
now institution known as the Agrarian 
Service Committee (ASC) %as establish-
ed. In the baseline survey, farmer 
opinion on these various approaches
 
was ascertained. It was evident from 

this analysis that a major drawback in 


PERCENTAGE REPORTINC, TWO OR MORE VISITS 
PRECEDING MAHA AND YALA SEASONS 

Farmers reporting 
Tiwj or more visits 

in Maha 
'wo or more visits 

in Yala 

9 
7 
8 

31 

7 
4 
6 
18 

the past was that the target jroup or 
the benefiliaries were not involved in 
the p.anning, implementation an oval­
uation of those processes. insteadw'e
 
usually adopted a "top-down" approach.
 

2.5 	 Problems Faced by the Enmneers
 

Engineers, too, have little scope to
 
get a consensus agreement on their
 
work, mainly because:
 

a. 	 there is no well articulated net­
work of user groups at different
 
various levels to monitor and
 
follow-up the schedules decided 
on at seasonal cultivation meet­
ings;
 

b. 	 powerful farmers used to call 
upon politicians to interfere and 
wreck the agreed schedules; 

c. 	 O&M budgets are inadequate and 
there are insufficient qualified
 
staff;
 

d. 	 there is lack of incentives and 
rewards for good work; 

e. 	 problems stem from system design: 
it is nearly impossible to 
achieve an equitable distribution 
from a project that was not orl­
ginally designed for equity ­
this is evident from the complox­
ity of channel network and gross
 
inadequacy of control structures; 

f. 	 there is a disparity between
 
planned and actual command area. 
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lowever, it was assumed that the agencies interact with each other,
physical rehabilitation would take based on mutual respect. ills role is 
care of most ot the major 'rawbacks in to make farmers self-reliant, lie is a
physical structures, provided that catalyst, lie does not made decisions
farmers were consulted at the design for people but helps them analyse
stage. This opportunity was considered issues, always leaving the decision
 
to be of immense value in mobilizing making to them. For instance, in 
local skills to improve system perfor- regard to the formation ot farmer 
mance. groups, he only promotes the concept,

but leaves decision-making about the 
form, structure, membership, rules,

3. 	 STRATEGIES TO INVOLVE FARMERS etc. of the organization to the 
pol) I o. 

A 3.1 Introduction
 

The ART[ research group decided to 	 3.3 Recruitment of 1Os 
evolve a methodology that would stimu­
late the evolution ot organizations by Graduates (male and female) in social 
farmers themselves. This approach sciences, agriculture and (levelopment
attemapted to promote people's associa- studies having at least two of the 
tion and cooperation with each other, following qualitications were invited 
using methods and rules of their own to apply;
choosing, so that people would come to 
regard the organiZimions developed as 	 - personal experience in paddy
their own. The methodology required farming; 
potenmial members to develop their

perceptions of problems and needs, and - experience in the dry zone (pee­
then begin a process of exploring how pie who had worked or lived in
these needs cotmld be mot. In effect, the dry zone for a considerable 
what had to be done was to make a period);
planned intervention into the commu­
nity, strong enough to catalyse the - past participation in village

internal dynamism of the community and organizations;

controlled enough not to dominate it.
 
This intervention was made through a - ability and willingness to live
 
catalyst agent called an "Institu- and work withm rural people in
 
tional Organizer" (10). remote areas.
 

The 	 ARTI administration managed to
J..2 	 The Role of the Institutional avoid political influences during


Oranizer recruitment. More than 70 percent ot
 
the .ucessful candidates were sons or

The most significant feature was that daughters of small farmers. These
the 10 entered tho community with a qualifications helped them to: 
trained but open mind. liedid not take 
with him a model organization. He did - win the confidence of farmers; 
not have a ready-made organizational 
structure, complete with constitution, - grasp quickly the problems and 
byelaws, qualitications tor member- prospects [or farmer organiza­
ship, objectives, functions, sanctions tions in a spectic area; and
 
for transgressions, etc. His objective
 
was to initiate a process, encompass-	 - live and work hard under dlffi­
ing a range of options applicable to cult conditions, both physical
different locations and situations. It and mental.
 
was expected that during this process
 
the 10, the farmer and the field-level
 
officers would attempt to develop 	 3.4 Traininj
 
participatory organizations tor water
 
management. 
 After recruitment, 10 underwent
 

pro-service training for six weeks.
 
An 10 should respect people, their 	 During the first two weeks, trainees 
ideas, values and beliefs. He must were exposed to the concepts and 
have faith and confidence in peopJO methodology of the "locality-specific
and trust in their ability to define approach" techniques of organization, 
and contribute to the soluti n of communication and working with groups.

local problems. An to is neither an Lectures, discussions, role-playing

instructor nor an educator in the games and exercises were used to
 
classic sense. He is a facilitator, [te present concepts and Ideas and to
 
promotes interaction between farmers. develop requisite skills.
 
IHe encourages the devolopment of a 
group consciousness among them. lie 	 The last four weeks were devoted to 
helps farmer groups and government field training in the project area and
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the participants were provided with 

practical on-the-job training the 

methodology of promoting p, pie's

participation by working in i,rtner-
ship with farmers. The main stages of 

the methodology aLe to: 


- learn how to enter in to the 
community; 

- establish rapport and win farmer 
confidence; 

- familiarize themselves with the 
social and physical environment 
of the village; 

study farmer problems and needs 
as well as issues in irrigated 
agriculture; and 

establish the irocess of dialogue 

for problem identification and 

solution, 


While familiarizing themselves with 

the main problems, trainees gained 

valuable practical experience in usin 

the above methodology in a face-to-

face working relationship with farmers 

and government officers. For this 

activity, trainees were divided into 

four 	 group.. Each group was assigned 
to work in a single colony village, 

reviewing major problems faced by the 
community in relation to agriculture, 


,
irrigation land tenure and community 

organization. Although the study of 

problems in these four areas was 

important in itself, the training 

ste'ategy was to use this as a con-

venient medium to provide practical
 
experience to the trainees in working 

with farmers. 


3.5 	 FIlding of 1Os: Team Approach 


Thirty 1Os wore appointed for organ-
izational work in March 1981 in two 
different areas of the Gal Oya Left 
Bank. The total area covered by their 
pilot effort was 2227 ha and comprised 

1686 farmers and 71 field channels. 

Second, third and fourth batches of 

1Os were fielded in September 1982, 

March 1983 and October 1983 respec­
tively. At this stage the programme 

covered an area of about 7500 ha (see 

Figure 3 for locations).
 

The 10 were fielded in teams of about 

4-7 in each, the exact number depend- 

ing on the hydrological boundaries and
 
the number of farmers served by the 

given irrigation unit. Each 10 was 

assigned to a specific hydrological 
unit. Initially, the farmer:IO ratio 
was about 60-100 but this was allowed 
to increase as experience was gained. 
Although each 10 was personally re-
sponsible for the assigned area, the 

group as a whole was responsible foi.
 
the overall area assigned o it for
 
organization. All lOs work as a tight­
knit group and help each other in 
identifying and solving problems. An
 
10 selected by consensus acts as the
 
coordinator of each group. The team 
approach has added advantages. For 
example, whenever an 10 iqi not avail­
able 	 for some scheduled work his team 
male could attend onl his/her behalf.
 
Finally, a female '10 could seek coop­
eration of her team-mates in difficult
 
work or when working late hours.
 

3.6 	 Process Documentation
 

It was recognized that some mistakes 
would be ma~e while learning about 
farmers' perspectives and trying out 
promising approaches to secure effec-

Live parlticipation. Equally important
 
is thaL errors be quickly identified
 
and adjustments or changes made in the 
programme based upon lessons learned.
 
The 	 learning component was initially 
incorporated mainly through a process
 
monitoring programme, using partici­
pant observation as its main tool.
 
Process documenters (PD, selected from
 
IOs) observed and reported the social
 
dynamics generated as a result of the 
intervention process undertaken by the
 
1Os. 	 Process documentation attempted a 
continuous evaluative assessment of
 
the 	 field organizing activity with
 
implementing staff leading to an
 
analysis of the organizational process
 
- its defects, strengths, leading 
problems and potential solutions.
 

The overall supervision and adminis­
tration of the programme at the pro­
ject level was assigned to a senior
 
officer, assisted by the 10 Project
 
Coordinator (IOPC). Tie IOPC was
 
selected by ARTI administration (in

consultation with the ID) from a group
 
of lOs nominated by their colleagues.
 
At ART[ head office, a research offi­
cer appointed by the research team was 
personally responsible for coordina-
Ling the programme, wlo the group as
 
a whole was reponsible for the overall
 
projelct.
 

Field organization of the programme is
 
illustrated in Figure 4.
 

3.7 	 Learning About the Area of
 
Operation
 

An 10 entering the target community
 
was expected to get acquainted with
 
his/her own area of operation. More
 
specifically, this phase was designed
 
to provide an understanding of:
 

a, 	 geography, location, climate and
 
soils, etc.;
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Fig. 	4 Field organization of 10 activity
 

b. 	 socio-culLural aspects; formal 3.8 The Formation of Farmer Groups:
 
and informal organizations and Role of the 10 as a Facilitator
 
leadership patterns in the com­
munity; 	 After the initial phase of learnin
 

about the area of operation, an 10 was
 
C. 	 economic factors; economlc insti- expected to assist the farmers In a 

tutions, major occupations, in- comlnon t!eId channel (the lowest 
come levels, agriculture, family hydrologically defined area), usually 
budgeting, credit, marketing, 10-20 farmers, to meet together and 
etc.; discuss the importance of self-reli­

ance 	and group action. In this pro­
d. 	 political factors: political cess, the los helped farmers to arrive
 

structure, political party iden- at sound decisions, encouraged problem
 
tification, political factors in solving by, facilitatpd unity and co­
community organization, influence operation among farmers, helped farm­
ot party politi-s in water man- ers assume responsibility and leader­
agement; and ship in the solution of community
 

problems, motivated farmers towards
 
e. 	 administrative infrastructure: more equitable distribution of water,
 

adminlstrative organizations at helped farmers to overcome unscienti­
different levels, efficiency or ftc and irrational practices and
 
coordination between these Iev-	 techniques regarding water management.
 
els, overlapping jurisdictlons,
 
etc. 	 This process was initiated through
 

discussions with individual farmers,
 
Each 	[0 was then expected to prepare then with informal groups. Ultimately
 
four different "profiles", namely formal organizations were established
 
irrigation and water management, at the field channel level, with the
 
community organization, land and land broad objective of Improved operation
 
tenure, and agriculture, and maintenance, reduced conflicts,
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and better interaction with ID. By 

consensus, the group selected one of 

the member farmers ,'las the Farmer 
Representative. The Farmer ..Represen-
tative does not play an authoritative 
role; instead he is the spokesman of
 
the group who takes part In monthly
meetings with officials. He also con-
venes group meetings and performs a 
coordinating function. This is not a 
permanent position and in some groups
rotations have already occurred. In 
other groups, farmers have changed
their representative because of 
inefficiency or lack of confidence, 

4. 	 PROGIJESS 

4.1 	 Farmer Participation in 

O ation" and Maintenance
 

The severe water shortage experienced 
during the 1981 dry season provided ani 
(ipportunity for the los to attempt to 
mobilize farmer skills in managing 
water in their own field channels and 
,,specially in instituting water saving 

Le&sures. Rotational distribution 
within field channels, water saving by

reducing draw-offs from the distribu-
tary channel to the field channel and 
cleaning of field channels through
voluntary labour were the three main 
activities through which attempts were 

made to use the skill, knowledge and 
ingenuity of farmers for operation and 

maintenance at the local level. After
 
discussing pros and cons of the vari-

ous 	activities, farmers were free to 

take 	any decision regarding adoption/ 
non-adoption. These impovements in 
water management have continued ever 
since and at present almost all the 

field channel level farmer groups are 
adopting rotational distributions, 
water-saving techniques and parti-
cipate in maintenance activities 
following group mechanisms, 

In a survey conducted by the water 
management research group in April 
1983, 73 percent of the groups re-
ported that they had institted rota-
tions for the 1982 Yala season while 
82 percent of the groups were planning
(at the time of the survey) to insti-
Lute rotations for the 1983 Yala 
season. Therefore it could be claimed 
that the mobilization of farmers' 
skills during the 1981 drought had 
furnished the necessary "ground work" 
for the process of institutionalization 
of farmer organizations in Gal Oya.
During this season, out of a total of 

71 channels, 35 adopted rotations, 22 

adopted water-saving measures and 16 

adopted both rotation's and water­
saving measures. In most cases, far­
mers adopted "tail-end-first" rota-

tons. In about 10 percent of the 

cases, however, rotation was discon-


tinued due to non-cooperation and 
intervention by farmers who,:,rely on 
drainage water for their irrigation,
 
which was reduced by the water-saving
 
techniques.
 

The general schedule of irrigation 
issues for the season in question wa'i
annunced in advance to be "five (lays 
on - five lays off". Farmuir gro ips of 
38 channels (out of a Lotal of 71),
however, voluntarily restricted their 
own quola by 1-3 days, thus saying 
water in tho distributary channel so 
as 	 to assist downstream farmers. 
Accord i nq to farmers themse Ives, 
systematic water saving as was prac­
tised by 58 percent of the farmers in 
the pilot area could really ;)e termed 
an innovation in the Gal Oya scheme. 

4.2 	 Voluntary Labour for Channel
 
Mainenance
 

In Yala 1981, the very first season of 
10 intervention, a little over 15 km 
of channels were desilted and cleaned 
for 	which 628 man days were contri­
buted by the farmers on a Shramadana . 

basis. in addition, min.r repairs and 
maintenance work such as cleaning
small tanks and repairing concrete 
pipe 	outlets were accomplished during
 
this 	period. Most of these channels
 
had 	 not been properly maintained for 
15-20 years.
 

in a survey conducted in April 1983, 
71 percent of farmer groups reported

cleaning all parLs of their channels 
by Shramadana since the formation of 
farmer organizatlio.s, while only 23
 
percent reporting using Shramadana 
labour even once durin) the proceeding
 
30 years, The same tjurvey revealed 
that 54 percent of all maintenance 
activities other than channel cleaning 
were performed by Shramadana labour. 
In some cases IDs asT1 s- farmers'
efforts by providing cement and tech­
nlcal advice. Shramadana labour was 
also used for iuidng-chock struc­
tures,; repairing bunds and roads, etc. 
It sih'uld be noted that tile responsl­
bilLty of this work lies with IDS and 
not with farmers. 

4.3 	 obilizino Farmer Knowledus for 
Desin and Construction 

After thirty years of farming In the 
Gal Oya valley, farmers there have
 
built up substantial, knowledge of
 
agriculture and irrijatlon. T|is is
 
immensely valuable for rcleslgning tile
 

Shramadana is a traditional mtlhod
 
of mobl-iing labour for community
 
work 	In rural Sri Lanka.
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tertiaries, especially as the Gal Oya programme appeared to develop a sense 
system has changed considerably over a 
period of 30 years. New lands have 
been brought under cultivation. The 


, channel network, especially the ter-

tiaries, have been realigned to seme 
extent by farmers and the far!7ing 
practices have been adapted to suk,'-
the existing water supply situation. 
This exercise helped farmers identify 
with the system and provided an equal-
ly important learning experience for 
the ID officials working collabora--

tively with farmers, 


The 1Os assisted farmers and the ID to 
meet together to discuss field channel 
redesign. IOs first introduced the 
idea to farmers (in a particular field 
channel) individually. They were 
requested to give thought to specific 
system problems and needs in their 
areas, suggestions for solutions and 
recommendations for future operational 

management policies. Farmers were also 


. requested by' [Os to discuss these 
problems informally with one another, 

in small groups, so that they could 
obtain a better perspective of the 
common problems in the area. 

Subsequently, due to staff and time 
constraints, a single "walk-the-chan-
nel meeting" was substituted for the 
elaborate design meeting procedure. An 

engineer, assisted by a technical 

assistant, met with the farmers on a 
particular field channel by prior 
appointment to discuss the proposed 

(.design for the field channel. Irriga-
tion staff and the farmers discussed 
possible problems and solutions while 
walking along the channel. At the 
conclusion ot the meeting an agreement 
was signed between the farmer repre-
sentative and the irrigation engineer, 
setting out each other's responsibil-
ity in channel redesign and rehabili-
tatlon. It was the responsibility of 
the farmers to do the greater part of 
earth work at field channel level 

while the ID is responsible for re-

pairing and constructing all concrete 

structures, installing outlets, etc. 


4.4 	 Linkages 

Active participationli in operation and 
maintenance activities such as water
 
saving and repair are indicative of 

improved interaction among the users. 
Thus it is evident that the lOs have 
made a successful effort in promoting 

sense of unity and cooperation, and
 
when called upon have shown a willing-

ness to support these ideas witha
 
action. They have recognized the 

promotion of farmer unity as one 


of responsibility among the Larmers 
for the system. Whil. creating a 
consciousness among the farmers about 
their identity, the IOs also attempted 
to increase farmer responsibility for 
their irrigation system. In the pilot

*:t area, Lampering with irrigation struc­
tures 'ias been greatly minimized. 

As cooperation among users improved, 
water disputes became less, common.' in 
the survey conducted in April 1983, 49 
percent of the respondents had report­
ed the existence of conflicts prior to 
the formation of farmer organizations 
but only 17 percent had reported them 
after tlhe establishment ', user 
groups. This was confirmed when ID 
otficias reported a signiticant
 
reducLion in their iniolvement in con­
tIict resolution since the formation 
of water user organizations. As men­
tioned elsewhere, the situation prior 
to the 10 programme was discouraging, 
as iL was not possible for the Ill to 
satisfy all the uncoordinated and con­
flicting demands made by the farmer. 
In addition to the overall reduction 
of conflict, a systematic' way of
 
handling conflicts was also ,evolved
 
with 	 the establishment of the farmer 
organizations. Most oZ tl. disputes 
over waler are first directed to the 
fielo channel level organizations for 
resolution, and only the unsolved ones
 
are then submitted to D-channel level 
and upwards.
 

The 	 following mechanisms helped 
direct and effective dialogue between
 
the farmers and the ID staff:
 
i. 	 design meetings between irriga­

tion statf and farmers;
 

ii. 	walk-the-channel design meetings 
between farmers and staff ((i) 

iii. 	monthly meetings between farmer 
representatives and field level 
officers of ID, Agriculture
 
Department, Agrarian Services
 
Department, etc.;
 

iv. periodic meetings between farmer 
representatives and district

level officers;
 

the sub-unit of ID 
project office for farmers to 
meet 	 with ID offcials; 

v. formal10 office thearrangements made through
 

vi fi ldmee bf..eef r
 

vii. 	farmer representation in the
 
District Agricultural Committee.
 

purpose of the farmer organization.oftsethdsinmtngar 
n a , te f e oo.Of theme, the design m eetings areS In: addition, the farmer organization useful maln~y for incorporating farmer
 



input into the rehabilitation procesn,

* 	 In the long run, however, the furm..l 


monthly meetings and farmer rep'esu ­
tation in the District AgriculL.,al 

Committee are expected to be more 

useful than in
the rest. These turn 
will promote farmer involvement in the 
management of the main sytem. In 
addition, because of the partit ition 
Of officials of other departments
related to agricultural production, 

these meetings have already created 
a 

forum fOr interaction between farmers 
and non-ID officials. One may expect
that the Activities of water user 
groups will ultimately spread to non-
water aspects. This is important as 
the optimum productivity of irrigation
is invariably associated with other 
complementary inputs. 

Mechanisms evolved for promoting 
farmer-ID cooperation are indicative 
of a radical shift in their mutual 
perceptions. In the survey conducted 
in April 1983, 61 percent of the 
respondents felt that there had 
been a 
change for the better in the attitude 
of ID officials and 70 percent felt 
that the relationship between farmers 
and officers was better than before, 
Most of the ID ctficials interviewed 
by the research Q,roup also felt that 
there has been an improvement in the 
ID-farmer relationship. This is not 
surprising as all local level D 
officials, farmer leaders and the Ios 


V 	 meet monthly at the ID office to 
review work (lone during the previous 

1.0
 

*D.
 
Former 

(Degree of
 
responsibility
 
as a ratio)
 

0
 

Moir, canals 

month. The group discusses the short­
comings and weaknesses and attempts to
 
come up with feasible solutions. A
 
var.ety of incidences to verify the
 
fact that farmer-officer interaction
 
is increasing can also be found in
 
process documentation reports.
 

jf 
4.5 	 , wards a Federation of Field
 

Channel Groups

4 

Th analysis of,' spatial distribution 
of water and crop yields ranked main 
system management as of higher impor­
tance than management at the tertiary 
level. It is appropriate to emphasize
that unless the necessary, steps are 
taken upstream, efforts to improve
operation and maintenance at lower and
 
farm levels will not yield the expect­
od results and the farmers' motivation
 
to contribute to efficient water
 
management will be 
eroded. Federation
 
will also enable farmer gruups to
 
reduce/resolve the possible conflicts
 
between the groups. Despite the fact
 
that the areas of operation of water
 
user groups are based on hydrological

boundaries, thes& hydrological units
 
need not necessarily be Independent

entities. For instance, a decision
 
taken by a "head-end" field channel
 
group of a given main canal may be
 
'armful to a "tail-end" group of the 
same canal. This may be socially

unjustifiable, and may worsen water 
use efficiency in the total system. 

-Present situation 
in the pilot area
 

,4
 

Desired' situation 

a,tteroIs - Tertorles­

eig. 	5 
 (A hypothetical) division of responsibility between farmers and irrigation
 
department
 



The problems and prospects of extend-
ing farmer organization to the distri-
butary channel level were first dis­
cussed by the farmers at the field 
channel group level. Actual formation 
of D-channel level organizations was 
thew started in an informal :manner 
with coordination of irrigation 
rotations among field channels in a 
common distributary, Incorporation of 
these informal structures into formal 
bodies such as "standing committees" 
at different levels is in progress, 

In addition, the farmer participation 
in periodic meetings with officers at 
regional and district level can be 
regarded as a positive response to 
farmers' managerial skill in respect 
of system management at higher levels. 

However, the specific roles ot ID and 

farmers at different levels of system 

management and the division of respon-

sibilitios between them are not well 

defined. The scale and complexity of
 
the system will necessarily call for a 

major role by ID at the highest level, 


For instance in the "desired model", 
the ID contribution at the field ievel 
may be limited to technical advice to 
O&M activities when requested by the 
farmer groups. On the other hand, 

farmers can do no more than partici-

pate in major policy decisions at the 

highest level, 


4.6 	 Cost Effectiveness and 

Replicability 


Despite the improvement observed in 
the water status and paddy yields it 
is difficult to separate out the 
contribution of farmer organizations 
to this end. Careful monitoring for a 
longer period coupled with a meaning-
ful evaluative analysis is necessary 
to accomplish this task. This is in 
progress at present, 


The per hectare cost of the programme 
for 1982 was around Rs 15 (US$ 5.5) 
per year.' Thus the programme seems to 
be cost effective, 

The lessons learned on positive re-

sponse of farmers towards productive 

involvement in wateL management were 

not based on the injection of admini-

strative and other inputs which make 

them incapable of extension elsewhere, 

However it is difficult to conclude 


This excludes the cost of expatri­
ate consultants because this com­
ponent of cost is not relevant in 
the context of extension of this 
experience elsewhere. 

that the project was an absolute 
success.
 

5. 	 CONS'RAINTS
 

Tile promotion of the process of insti­
tutionalization of farmer involvement 
in water management in Gal Oya and ex­
tension of experience to similar con­
ditions elsewhere has its constraints. 
Most are associated with main system 
management, bureaucratic procedures, 
land tenure and similar issues. A few 
critical issues will be raised.
 

5.1 	 Possible Outcome of a Real "Test"
 
under Stressed Conditions
 

The viability of a federation of
 
farmer groups has not yet been tested
 
under system-wide stress, although
 
severe drought in 1981 affected parts
 
of the system.
 

What might happen if the whole system
 
is put under stress? Assuming that
 
efticient conditions exist for creat­
ing farmer groups and carrying out
 
physical rehabilitation, how much more
 
rainfed and under-irrigated land might
 
be brought under efficient irrigation?
 
It seems certain that the supply of
 
irrigation water is grossly inadequate
 
to meet all potential demands for it
 
in the area. Expected bahaviour pat­
terns under stress can be inferred
 
from Figure 6, which indicates the 
sensitivity of crops to water supply. 
It is obviously prudent for farmers to 
plan their irrigation in such a way as 
to ensure their crops have an abund­
ance of water (point A in the figure). 
As can be seen, this is not detri­
mental to crop growth and the farmer 
may rea l) added advantages such as 
better weed control. Farms who prac­
tise this type of irrigation are over­
irrigated. On the other hand, farms 
which are short of water may lie 
somewhere on the curve in the figure 
below point B. Farmer organizations 
are therefore likely Lo try to drive 
tile over-irrigated farmers towards 
point B, and at the same time to 
improve water supply to underirrigated 
ones. This would produce a more eqult­
able water distribution and reduce 
water conflicts. However, the savings 
made from over-irrigated areas may not 
be sufficient to satisfy needs else­
where. If many farmers were to end up
 
on the sub-optimal area of the curve,
 
production would be significantly
 
reduced and group efforts would have
 
been 	of little avail.
 

5.2 	 Alternative Farming Systems?
 

Alternative strategies to solve th
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Fig. 6 Paddy yield response to water 

problem of inadequate water supply are 
 Gradually ID project staff became
therefore required. In theaddition, sensitive to the informational andsoils in some areas 
are too light In management resources associated
texture and too 
low in water retention the farmers 
with
 

and agreed to share
capacity. Furthermore, 
 the soil knowledge and authority with 
 them.
salinity, particularly in lower
the Possible reasons 
 for this change
regions, is a 
major problem that leads 
 include: 
 s cag
to abandonment of 
 many allotments.
 
Suitability of paddy in some 
areas in a. Farmers had demonstrated their
Gal Uya, especially for a dry season, capacity to handle O&M activities
is questionable. Thus exploring the 
 including conflict management atpotential of increasing benefits 
out- local 
level so ID staff became
side paddy farming seems imperative, willing to extend their coopera­
Water-saving Lechniques such as mini- tion.
 
mum tillage, improvements in reuse,
 
etc., should also be tried out. 
The b. The ID staff were pushed into
lack of an efficient information sys- that position by the contractual tern on water distribution and return 
 agreement between 
 USAID and
 
flows may be an obstacle to this kind
of progress. All these factors in turn 

themselves, the ARTI/Cornell

group and other senior officials
 

may influence the process of lnstitu- (outside the ID).
tionalization of farmer involvement 
in
 water management. 
 c. Dedication, motivation 
 and
 
commitment of a few (senior) ID 
officials, especially at
5.3 Different Perceptions of Partici- theproject level.
 

Dation by Different Participants
 
Positive contributions 
of the ID were
Different perceptions of participation 

This
seen to be highly "personalized".

by -,different participants of the type 6uf response was not confined toproject was evident especially at, the ID but: was evident in otherb•ginning of the programme. institu-Some tions as well. it should be noted that
members ot the ID had originally most officials 
 including engineers
viewed participation as a means 
of belong to a distinct social group,
manipulation and regimentation - considerably above the social status
"farmers have deviated from official of the average farmer.
 
decisions, so get them to fall 
in
 
line". 
 Some of them viewed parti- On the contrary, most the were! cipation exclusively as a process of from 

of 10s 
rural areas, and their back­mobilization of labour for 
 field ground, education and experience
channel restoration, must
 

have helped them bridge the gap 
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between the Lwo social groups - the 
farmers and officials. The contribu-
Lion of the pre-service and in-service 
training they had undergone, thl r 
contacts with superiors, and the 
incentives provided tc them towards 
this end has yet to be analysed.
 

5.4 	 Tile Need for Longer-term Commit-

ments to More Fundamental Cha 1.qiis 

in the Orgqanizational Structures 


Government commitment is a key to this 

kind of programme. Within .he broad 

confines of government policy, ARTI 
has reasonable autonomy. Although it 
is inappropriate to assume that the 
issues related to the continuation of 
user groups can be left entirely to 
the regular staff of the irrigation 
bureaucracy, it miy rot be logical to 
expect a research institute such as 
ARTI to handle the programme the way 
it does. However, positive steps 
towards enacting an adequate legal 
framework for water user organizations 
are not yet evident. An efficient and 
carefully designed legal framework to 
support the efforts of organized water 
users is essential in Sri Lanka where 
the procedures and structures of the 
decision making mechanisms in public 
service are orierted much more towards 
control than to innovative and crea­
tive wurk. For example, it may be 
necessary to provide farmer organiza-
tions with legal rights to partictpate 
and vote in tile District Agricultural 
Committee, etc. At present, farmer 
participation in decision making at 

any given level is informal, depending 

on the "willingness" of the officials 

concerned. 


To summarize, in areas where farmer 

groups are already established their 


,,long-term viability is restricted, 

mainly due to lack of "formal support"
 

from 	 tile bLreaucracy. Tihe ,support" so 
far received was seen to be porsonal­
ized. But now that farmers have re­
sponded positively to this "bottom-up 
approach" of institution building, are 
we prepared to accept this ponition? 
Second, in areas where water stress is
 

acute, and tenurial con Itions and 
similar issues are immensely complex, 
strategies for successful farmer 
participation have yet, to be evolved. 
If farmer organizations in the initial 
phase are not successful there may be 
a negative "demonstration effect" . 

6. 	 CONCLUSION
 

Most of the water user associations in
 
Gal Oya are not "paper entitles" but
 
real organizations with viable opera­
ting structures and continuous records
 
of performance of their functions. We
 
say this because: (:a) farmers provide 
information relating to design, opera-
Lion and maintenance of their irriga­
tion system, (b) they participate 
actively in O&M activities, (c) they 
also have the primary responsibility 
fcr conflict management, and (d) tile 
11 is sensitive to the informrtLional 
and managerial skills of tile water 
users. 

Farmer cooperirion, tile competence of
 
the change agents and active support
 
of a few members of ID staff were
 
mainly responsible for this success.
 
However, the continuation of active
 
(armor Involvement in water management
 
in the Gal Oya project as well as its
 
extension elsewhere under similar
 
conditions are restricted due to lack
 
of longer-term commitments to more
 
fundamental changes in the organiza­
tion structures which are essential in
 
this respect.
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I.. INTRODUCTION 

1.1 General 

The supply of water in major irriga-
tion projects is one of the vital 
factors &ffecting agricultural devel-
opment in Sri Lanka. The principal 
feature of these projects is that 
large extents of, state land are 
blocked out into parcels of about one 

hectare each and alloted to landless 
farmers brought into the project area 
from vartous other parts of the 
country. These lands are generally 
developed for double cropping with 

paddy. The irrigation system is 
designed and constructed to supply 
irrigation water individually to each 
of these small farms, and the water 
requirements of thousands of farmers 
have to be met simultaneously through 
a complicated system of main, Jistri-
butory and field canals. _Ail the 
individual farmers are inter-djpendent 
on one another in that the system 
operates successfully only if each 
farmer behaves and cooperates in the 
way he is expected to. Thus, to ensure 
adequate water delivery to each farm, 
it is essential to have an appropriate
 
system for the distribution of water
 

and for the involvement of the indivi-

dual farmers in deciding on and imple­
menting schemes of water distribution. 


It has been the experience in Sri 
Lanka that although there is a well-
designed system for the delivery of 
irrigation water in every major 
irrigation project, the lack of proper 
strategies has caused serious diffi-
culties in water distribution and 
subsequent deterioration of the 
component civil works. It has a]) o 
resulted in unequal income genuration 
between farmers within the same 
project and corresponding social 
problems. Further, the anticipated 
high returns from agricultural dove-
lopment within those projects have 
become hard to realize. 


'uring the past few years there have 
.,eoon some attempts at mobilizing 
farmers to effect better distribution 
of water in major irrlgation projects 
in Sri Lanka. This paper describes the 

approach adopted in one such project, 
the Minipe Project. Although there are 
some basic differences between the 
conditions at Minipe and at Gal Oya, 
there is also the underlying common 
factor of~ the use of a catalyst, in . 

triggering off the transformation 

process towards better and more 

scientific water management.'
 

I 	 Described by C.M. Wijayaratne in 
his paper "Involvement of farmers 
in 	 water management in Gal Oya, Sri 
Lanka". 


1.2 Use of Water for Paddy 

In Sri Lanka it is possible to have a 
successful .cultivation with high­
yielding varieties of paddy using 
irrigationywater at the rate of 0.9 ha 
rn/ha for "Maha" season (Oztober-
February) and 1.5 ha m/ha for "Yala" 
season (April-August). The "dry zone", 
where most of the major irrigation 
schemes are situated, gets most of its 
rainfall during the northeast monsoon 
in Decomber and January. Hence, the 
amount of irrigation water required 
during this season is less than for 
the YaI season which receives a 
lesser amount of rain, " from the 
southwest monsoon in April and May. 

Major irrigation projects are goner­
ally designed based on the consumption 
rates given above but actual consump­
tion in most schemes 'is much higher, 
genera 1 iy about double the des igned 
values. As a result of this excessive 
use of water, the full extents under 
irrigation schemes are often not 
cultivated. Further, even in areas 
cultivated, yields at tail ends of 
canals tend to he very low.
 

1.3 Reasons for Overuse of Water 

Even if a very methodical plan is 
drawn up fot the issue of water to 
individual farmers, its execution will 
depend upon numerous other, factors 
besides water. Principally, the needs 
of all the farmers in the project as 
regards other inputs such as seed, 
ferti]izer, credit and farm power 
should be available so as to enable 
each farmer to keep to the time 
schedule in the water issue plan. 
Unfortunately, various agencies are
 
responsible for supplying these inputs
 
and it becomes a problem to coordiniate
 
effectively the work of all these
 
different agencies And their officials
 
working at project level. For this and 
other reasons, many farmers may not 
keep to the time schedules required in 
the water-issue plan. The result can 
cause a complete breakdown in the 
distribution system which, in turn, 
means that most farmers, especially at 
tail ends of canals, would not receive 
irrigation supplies as planned. When 
farmers realize that there is no 
effective system by which they could 
expect their Individual water require­
ments to be mot, they resort to 
unauthorized methods of obtaining 
water, often at the expense of other 
farmers further down the canal. 

Besides the problem of farmers taking 

water illegally, the greater wastage 
occursby their using much more'water 
than they require for cultivation. 
This is done mostly through fear of 
not receiving stibsequent supplies 
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through the system. 
a pre-arranged plan 

In the abseik,.1e of 
where supplis are 

tion committees also were generally
ineffective in mobilizing farmers for 

assured to him, the farmer keeps 
diverting the maximum possible fUw 
onto his field whenever he has the 
opportunity, legally or illegally. 
Such individual abuses of water far 
above actual requirements are one of 
the most serious causes of the colos-
sal wastage of water that occurs in 
these projects. 

effective maintenance oper.tions. 

In regard to tht committees them­
selves, various fact ors inhibited 
their proper functioning as effective 
farmer organizations. Although it was 
the intention to offor leadership to 
the typica. peasant paddy cultivators, 
the peasant farmer had been content to 

1 .4 Farmer Associations nf the Past 

The success of farm water nanagement
depends 'largelly on the efficiency of 
farmers' associations. It is inevi-
table that the responsibility for 
water distribution at the terminal 
level is shared by these associations, 

carry on his woirk without actively
participatinoj, ia the village level 
organization. The village financiers 
and landlords, who were not genuine
cultivators, crept into the cultiva­
tion committees masquerading as 
cultivators. These people, though
relatively small In number, were able 
to sptuad their tentacles of influence 
over all latte 's that. came under the 

Sinve Independence, the first attempt 
to promote associations of farmers and 
to pass on leadership to the peasant 
paddy cultivators was through the 
introduction of "cultivation commit-

purview of these committees. Tlhese 
committees were also composed pre­
dominantly of the older farmers who 
were not adequately receptive to new 
i deas of scenti fIc management of 
farms. Lack of sufficient 'outh 

tees" set up under the Paddy L.ands Act 
of 19518. This Act provided these 
comnittees, composed solely of electe 

participation was also a 
factor to the lack of 
these committeea. 

contributory 
dynamism in 

farmer representatives, with powers to 
develop and maintain irrigation works 
within their area of operation,
Traditionally, leadership in the 

Another weakness of the cuitivation 
committees was that they did not have 
adequate financial resources. Their 

village had been with the priests and 
with well-established families and the 
professional class which includes the 
village school teacher and the physi-
clan. As statutory provision was 
provided for cultivation committees to 

ma in source of revenue was by the 
collection of an area levy. Collection 
of this levy never proved easy. Filing 
of action 'for non-payment of the levy 
was practically difficult as the mem­
bers of the committee did not like to 

consist 
it was 

of qualified cultivators only,
expected to make way for 

incur 
tions 

the 
and 

displeasure 
friends in 

of their rela­
their villages 

leadership to pass on to the real 
farmers. It was also expected that 
this process of democratization and 
uplifting of the status of the farmer 
would eventually lead to the growth of' 
a responsible set of village leaders 
capable of stimulating the development
,effort of thf,farmers and setting the 

and become unpopular by such action. 
The members of these committees,
although serving on a voluntary basis, 
were expected to perform all the 
statutory functions under the Paddy
Lands Act and the Irrigation Ordi­
nanen. This ultimately proved to be 
only a hypothetical arrangement. The 

pace for increased productivity. This 
committee was also expected to serve 
as a body for planning and implementa-
tion of the agricultural programme in 

result was that the provisions of 
these Acts, which were vitally impor­
tant to the proper functioning of 
irrigation systems and to farm water 

its area of operation, 

Under the Paddy Lands Act, the culti­
vation committees were empowered to 
develop and maintain irrigation works 

management, remained practically
inoperative and ineffective. 

Whilst the effectiveness of the system
of cutivation committees was declin­

within their areas and to exercise the 
powers of the former "Irrigation [lead-
men", a legacy of the colonial past.
One of the important functions of the 
Irrigation Headmen had been to ensure 

ing, government introduced th' "Aqrar­
ian Service Act" in 1979 which invali­
dated these cultivation committees and 
provided for the establishment of 
"Agrarian Services Committees". These 

, 

that 'the annual maintenance work on 
irrigation bunds and channels was 
rogularly performed by cultivators in 
order to keep the channels in proper 
working order. However, this system 
was found to be ineffective in many 
areas even prior to the introduction 
of the Paddy Lands Act. The cultiva-

were composed of "appointed" members, 
a majority of whom were public offi­
cers. Out of a committee of 14 mem­
brs, only 6 were to be owner cultiva­
tars (farmers). Farmer representatives 
have also been elected under the 
provisions of this Act but there is no 
effective organization of farmers that 

I'., I;. 
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could have a relation to better 	water usually no 
subsequent connitmunt to
 
management in irrigation projects. 
 the programme's success.
 

Draft amendments to 	 Irri-
the present Through the writer's experience in
gation Ordinance, proposing the for-
 working with subsistence farmers in
mation of Water Users' Associations in major irrigation projects 
it has been

major irrigation projects, have been verified that they are not by nature
prepared by the Ministry of Lands and passive or resistant to interaction
 
Land Development. These amendments, and decision making 
within organiza­which are now under consideration by tions. They become so as a result of
 
government, attempt 
 to provide the prior experience. The motivation, thefacility for the farmers to organize potential for development, the 	capa­
themselves in a way that, besides city for assuming responsibility, and
helping themselves individually, 	would readiness to behaviour
direct towards

also ensure 
better operation of tihe organizational obJectives are all
irrigation system and better on-farm present in people. It becomes manage­
management of irrigation water. Ment's 
 responsibility to recognize 

that f ict and create an environment 
that will make it possible for people1.5 Strategy for Farmer-involvement 
 to exercise these latent abiitIbs,the Mn[_-0)in t 	 andneeds desires. The essential ]ask 
of management is to create organ hza-In view of the fact that no effective tional conditions and methods (nffarmer organizations existed in the operation so that people can ach eve

Minipe Project, it became necessary to their own goals best 	 by direcilingevolve an appropriate strategy to their own efforts towards achioeing
involve the farmers in an effort 
to common organizational objectives. l[
Improve the very unsatisfactory

situation regarding control and issue

of water. All previous attempts at 2. 
 THE MINIPE WATER MANAGEMENT
 
achieving proper diatribution of water PROJECT
 
had been based on the usual "top

downwards" extension strategy which 
 2.1 Description of Project

did not account for the feedback of
 
the farmers' fears 
and needs. This This project comprises an extent of
approach basically tells farmers what 
 6050 ha acrea of paddy land irrigated

to do without allowing 
them the right by a main canal 77 km in length and a
to participate in the process of 
 network of dist ributary and 	 field
 
management 
in any way. 	 canals delivering water up to each
 

individual farm of about I ha in aver-
When participative systems are intro- age size. The water is 
led into the
duced, clients are allowed to under- main canal by means of 
a low diversion
stand what it Is that they should be weir across the Mahaweli river.
 
doing. But on an individual basis this
 
understanding through participation is The project was constructed in stages.
much too costly and time-consuming, so The completion of Stage I of the pro­that one finds that participatlon ject was in 1939 at which time around

works best on a group basis. Manage- 1600 ha were developed. Stage 2 of the
 
ment systems utilizing cohesive groups 
 project, covering an area of 1800 ha,
of participants seem 
better able to was developed in 1957/58. The last two
deal with uncertainty and adoption of 
 stages of the project comprising 	about
 new technologies. 
The reason why a 2650 ha were completed around 1969/70.

technology transfer programme often

fails is because it does not recognize Due the
to absence of effective

the desire of cilents to participate, distribution systems and the 
conse­
and the power of small group processes quemt breakdown of discipline, much
in adopting technology. 
Thus, pro- damage has been 	caused to the channel
 
grammes that are conducted without 
 system over the years. Whilst a part
proper farmer participation fall 
not of the damage has resulted from poor

only because officials cannot get the maintenance operations, more damage
feedback and information necessary to has been caused wantonly 
 by the
design and modify the programme and farmers themselves. The reasons for
technology properly but also because this have been briefly stated earlier. 
the farmer deliberately sabotages the 
programme by rejecting 'it. No mocha- In regard to maintenance work thenism has been built in for him to Irrigation Department, while doing its
participate, to become the
a part of best under the circumstances, has been
 
programme, and to contribute meaning-
 generally under-financed, under­
ful information that could make a 
 staffed and under-equipped to meet all 
success of tho programme. Consequent- it s obligations. Mos t maintenance
ly, with no involvement In 
the build- works carried out have been actually
ing up of the programme, there is In the form of emergency repairs to
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canals and structures. The rate of 

rehabilitation of these works has 
always been much slower than thui 
rate of deterioration.
 

The Irrigation Department has beel 
responsible for the distribution of 
water and maintenance of canals to the 
point of delivery into the field 
canals. Within the field canals, it is 
the responsibility of the farmers to 
distribute the water amongst them-
selves and to maintain the canal 
system. In practice this is generally 
very poorly, even rarely, done. 


When 	the writer took charge of the 

Minipe Project in 1978 as part of tire 

area 	under the Kandy District which 

came 	 under his purview as Deputy 

Director of Irrigation, the level of 

water management in this project was 

extremely low. Whereas the main canal 

was 77 km long, water rarely flowed 
into 	 tile second half of the canal 
where 	about 2650 ha out of tile 6050 ha
 
of the project were situated. This 
happened because of the deteriorated 
state of the canal systems and also 

because of ineffective control of 

water within the first half of the 

project. E'ven within this latter area 

there 	was serious shortage of water 

beyond the first reaches of every 

distributory canal. In addition to the 

serious under-productivity of the 

paddy 	lands in the project, the plig'ht 

of a large number of innocent farmers, 

who were unable to sustain themselves, 

made it imperative that some ste'ps b)e 
taken 	 to effect a better distribution 
of water. 


The biggest problem was obvious:ly the 

lack of any form of participation by 

farmers in the operation and mainten­
ance of tile project and in the distri-

butlon of water. Whereas the success 

of water management at the terminal 

level 	depended largely on the effi­
ciency of farmers' associations, there 

were 	 no effective associations in 

these 	projects.
 

2.2 	 PreliminarvActivitien 


As the introduction of an effective 

water management system involved the
 
various government Departments, the 

writer arranged a meeting, in Septem-

ber 1978, of officers of all connected 

Departments. This meeting was arranged
 
to discuss the issues involved and to 

agree on a suitable line of action. 

The two main areas of agreement at 

this meeting were: 


i. 	 the Immediate need for an im-

proved decision-making apparatus 

for water management at the 

project level; and 
 .cultivation 


ii. t e need to Initiate a process 

to involve the farmers in such 
management. 

2.2.1 	Water Management Advisors 
Committee 

The dec is ion-making device that 
prevailed at that time was merely a 
statutcry meeting held under tile 
IrrigatioW Ordinance, before each 
cultivation season. It is called the 
"kanna meeting" or "cultivation 
meeting" and is summoned and pr,.,ilded 
over by the Government Agent of the 
District or his representative. All 
farmers in the project are supposed to 
participate but usually only a few 
vociferous farmers or those with some 
grievances attend. Often, the duect­
sions taken by the bureaucracy in 
advance are foisted on the farmers who 
therefore rarely cooperate in execu­
tinj these decisions. 

As an interim measure, it wa docided 
to set up at the project leve0i a Water 
Man,'gement Advisory Commltteeomposed 
of the officers of all key Depart­
ments. In the absence of any" ;elected 
farmer representatives or dcganiza­
teons, the most important element of 
farmer representation was to be par­
tially effected through the presence 
of available "village cultivation 
officers" who are generally sons of 
farmers in the project. This large 
group of village level officers of tile 
Agrarian Services DepartmenL were 
temporarily, to voice the views of tile 
farmers of their respective areas of 
operation, within this interim deci­
sion-making body. Accordingly the
 
committee was to be comprised of:
 

i. 	 the Irrigation Engineer in
 
charge of the project (chairman
 
and convener);
 

ii. 	 the District Agricultural Exten­
sien Officer;
 

iiI. 	 tile Assistant Commissioner of 

Agrarian Services;
 
iv. 	 all Colonization Officers (Land
 

Commissioners Department); and
 

v. 	 all Village Cultivation Officers
 
(temporarily to represent the
 
farmers).
 

This interim committee was to be set
 
up not as a substitute for the statu­
tory "cultivation meeting" but merely
 
as a device to assist that meeting to
 
take rational decisions taking into
 
cons'deration the views of the farm­
era. Meetings of this newly set up
 
body were to be held prier to every
 

meeting to discuss all
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relevant issues and decide on all 
 cise, it was decided to select an area
 
matters related to that particular :.of around 800 ha situated at 
the head
 
cultivation season. These decisions of the main canal as a pilot area for were thereafter to be 
put up at the water management. As the whole area of 
routine cultivation meeting and 6050';ha in the project was too large
adopted by unanimous or majority vote. to experiment with, the smaller pilot 

area provided a suitable working space
for all the necessary initial activi­2.2.2 Farmer represeutatives 	 ties.
 

In regard to the absolute need to , 	 As for the procedures for operations,
involve the farmers in th management \\ within this pilot area, no precon­
of water both at the project level and deived ideas were to be introduced. it
at the terminal level, it was neces- was accepted as policy that whatever 
sary to', have some sort of elected procedures that wore necessary for 
representative to start with. The better water management, and whateverdifficulty hiere was that there was no Institutional arrangements were

st3tutory, provision for the election 	 necessary to give effect to this,of any farmer representatives and, 	 would grow out of 
 the experiences
further, there 
were no water users' gained through the interaction of
 
,organizations of any sort either. 
 farmers and field level officers 

within the pilot area.It was, therefore, decided to arrange
 
the election of unofficial group

representatives at the rate of one 
for 2.3 Extension Aents
 
every 20 to 40 ha. The area covered by

each representative was to 
be accord- l' creation of an effective water
 
ing to a blocking-out plan drawn up by management system at all levels within
the Irrigation Department based 
upon the project necessarily implies the
hydrological boundaries. The election, 
 introduction of several related tech­
by concensus, was to be informal and 	 nologies. Besides the improved techno­
held wherever possible at the finld 	 logy for better water distribution,

canal level through the intervention new techniques of land preparation andof the lowest level officers of this cultivation have also to be introduced 
area. 
 tn farmers. Because .eveloping country

institutions do not recognize theOnce these group representatives were Importance of the transfer function,
elected, "area representatives" were extension jobs are often low paid,to be elected from amongst the earlier non-prestigious, overlooked occupa­
elected group representatives. These tions performed by ill-trained,
 
area 
 representatives were to be poorly-motivated people who therefore 
representative of areas of between 200 virtually ensure the failure of any
to 400 ha, depending on the hydrologi- effort to promote the use of new
cal boundaries of the "blocking out technologies. An effective extension
plan". 
 agent, on the other hand, serves as 

the communicative link between the 
change agency and client. lie should2.2.3 Water distributors 
 not only be technically proficient but
 
should have an above-average under-
In order to effect proper distribution 	 standing of human behaviour as it
of water in the numerous distributary relates to decision making on unknown

and field canals and to do this with risky matters such as the adoption of
the active support and cooperation of 	 a new and different technology.
the farmers, "water distributors" were
 
to be appointed by the Irrigation De­
partment to correspond with the areas 2.3.1 Alternative change agents

of operation of the farmer representa­
tives. These field level officers were Pending the development of the kind of
 
to be selected from the area Itself extension agents who can do their jobs
 
and would thus be 
sons of the farmers well, there remained a void which
in the project. This was to ensure 
 needed to be filled at least temporar­
that they were alive to the problems ily, if an attempt was to be made to
 
of the farmers and that 
they would be mobilize farmers to the new water
able to help increase their confidence management programmes, Because small
 
in the rrrigation Department. 	 farmers have been used to living in 

isolation, and as they are often 
illiterate, they are usually ignorant2,2.4 Selection of pilot area 
 of and tend to be suspicious of things
 
that are new to them. Thus the pro-In order to begin working with farmers gramme needs to contain within Itself 

at grass roots 
level and move towards a strong Informational and educational
 
an Intensive water management exer- component that reaches down to the
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farmer. In view of these considera-
tions the need for alternative change 
agents was obvious, 

2 o faddition 
2.4 Role of NHP 

To meet the need for a cadre of eftec-
tive charge, agents to be fielded in 
tnc pilot area, the Irrigation Depart-
ment enlisted the support of a non-
governmental organization, the Nation-
al tieritage Programme (NHP). This 
organization had as its primary
objective the mobilizing of local 
(human) resources to further agricul-
tural production based on socio-
cultural practices of the past. It 
mobilized the support of rel igious 
priests, who had great influence upon
the rural masses, and other categories
of people such as school teachers, who 
had close ties with the people in the 
villages. It also had a team of 
trained and highly motivated youths
who could go to the rural masses and
be accepted by them. The youths would 
usually live with the villagers and 
act as catalysts in any change pro-
gramme in which the NIIP participatod.
These youths of the NEIP proved to be 
very effective in playing the role of 
change agents in the water management
effort in the pilot area. 

Unfortunately, due primarily to 
funding problems within the NIIP, its 
involvement in the Minipe Project had 
to be discontinued at the beginning of 
1980. This caused a serious set-back 
in the water management effort there-
after. However, from the end of 1978 
when the NHP started its activities in 
Minipe up to the time it had to cease 
operations there, it contributed 
vastly to the development of farmer 
awareness, farmer participation in 
water distribution and in promoting
office-farmer interaction within the 
pilot area. 

3. OPERATIONS IN THE PILOT ARHEA 

In October 1978, the NIP organized a 
massive publLr-ity campaign within the 
pilot area to explain to the farmers 
the need for water management and also 
to motivate them to participate in all 
related activities. The NIIP fielded 
four youth organizers to correspond to 
the areas of operations of the four 
farmer representatives that were to be 
elected subsequently. They also 
brought in a large number of other 
social workers and volunteers to 
promote the initial activities in this 
area. A striking feature of tile acti-
vities of the Ni1P during this period 
was a well organized shramadana con-
ducted during the period the mai 
canal was closed between cultivation 

seasons.3 This shramadana was to 
desilt the main canal in) tielfirst 16 
kin of its length, and covering the 
extent tinder the pilot area. In 

to the Irrigation Department,
the Agrarian Services Department and 
the Agriculture Department, which
participated with the NIIP in this pro­
granIme, all the Rural Development
Societies within tile pilot area were 
also brought into the organizing and 
execut ion prOcesses .. During this
operation, about IOOU farmers parti­
cipated in tile work on each day
according to a pro-arranged programme.
The programme continued daily for a 
period of two weeks. The main purpose
of this campaign was to create an 
awareness among the farmers of the 
need to participate actively in the 
proper maintenance of the system and 
also to demonstrate to them the 
results they could achieve by acting
unitedly in resolving common problems.
This opportunity for close contact 
between the farmers and all field 
officers, who also participated in the 
shramadana activities, was utilized to 
discuss with farmers tl:' need for 
proper water management in the pro­
ject. During the two-week period of 
tile shramadana tile NIIP organized a 
sories-of meet ings and seminars where 
both farmers and officers partici­
pated. This enabled the "breaking of 
the ice" so to say and removed, at 
least to some extent, long-standing
misunderstandings between farmers and 
officers. Film shows to publicize the 
usefulness of proper water management 
and cultural shows using local talent 
were among the other techniques used 
to mobilize support of tie farmers 
towards the proposed water management 
programme. 

In February 1979 of'icers of all 
Departments working in the pilot area 
were summoned for .,I meeting with the 
farmers. Tile youth organizers of the 
N11', acting as mediators between 
farmers and officers, Look great pains
to canvas support for attendance at 
this meeting. The problem of water 
management In the area was dicussed at 
great length and some agreement was 
reached about measures to Introduce 
whatever degree of control that was 
possible in the use of Irrigation 
water. As the farmers rightly pointed 
out, the greatest Impediment to such 
control was the completely deterlo­
rated state of the distributory 
channel system. They insisted that any 

__-

A self-help programme for a speci­
fic common activity. 
Government-sponsored societies of 
rural people formed to promote 
rural development. 

, *" 
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attempt at a more controlled distri-
bution of water stiould be coupled to 
an appropriate programme by the 
Irrigation Department for the rehabil-
itation of tile canal, especially/-,he 
concrete structures which were -;I 
damaged that they were no lcn.jer 
effective. On the other hand, the 

farmers agreed to organize themselves 
into shramadana groups which would do 
part of the earthwork in the canalc. 

It was also decided to divide tile 
pilot area into 4 sub-areas of about 
200 ha each, where more intensive 
efforts could be made. A two-tier 
committee system was also agreed upor.,
 
one for tile whole pilot area and one
for each sub-area. These committees 
were soon set up and started opera-
ting. 

3.1 	 Functioning of Conmittees in 

Pilot Area 


3.1.2 	The anizi committee 

The committee for the whole pilot area 
was named "organiLing committee" and 
wns composed of:
 

1. 	 the local Buddhist priest, who 

was a part of the NtIP organiza­
tion; 

ii. 	 the Technical Assistant of the 
Irrigation Department; 

iii. 	 the Agricultural Instructor of 
the Department of jriculture; 


iv. 	 the Village Cultivation Officers 

of the Department of Agrarian 

Servi.ces; 


v. 	 the Colonisation Officer of the 
Land Development Department; 

vi. 	 four farmer representatives, 

each elected by the group 

representatives at the field 

channel level; and 


vLi 	 four youth organizers of the 

NIIP, one corresponding to each 
farmer representative's area. 

The farmers suggested that the Bud-
dhist pries., who had an illustrious 
record of social service in tile area 
for many years, be the Chairkan of the 
Organizing Committee. This whs agreed 
to and he subsequently discharged this 
role quite successfully. Meetings of 
the committee were held regularly 
every month, without any set agenda 
before them. The farmers and officers 
discussed openly every posnible issue
 
connected with the cultivation and 
water distribution, The committee 
invited higher level officers from 
various Departments whenever they 

wished to discuss matturs of parti­
cular interest. Besides this, any 
persons interested in the programme 
were always welcome to join in at 
these discubsions. The writor was a 
frequent visitor and helped to give 
direction to the activities of this 
committee. In general, there was a 
progress review at every meeting and 
future plans were discussed. There 
being no preconceived plan of opera­
tions, the activities within tile Pilot 
Area and every advance towards better 
water management was a result of 
discussions at the meetings of this 
committee. 

3.1. 	 F WaterFarm Maniagement 
Committees 

In respect of each of the sub-areas of 
the pilot area, covering about 200 ha, 
a smaller committee was instituted. 
This committee of four members con­
sisted of: 

the farmer representative 

for
 

that sub-area, and also serving 
in the Organizing Committee; 

ii. 	 the water distributor of the
 
Irrigation Department;
 

I iV. 	 the field level ext .nsion 
officer of tile Agricultural 
Department; and 

iv. 	 the youth organizer of tile NIlP. 

This committee was essentially a field
 
level committee which held most of its
 
deliberations at that level. They were

required to meet at least once a week 
at a fixed place and at a fixed time, 
so that farmers who wished to discuss 
any problems could come to the meeting 
place without any prior appointments. 
Ir. between meetings the members of
 
this committee, both ipdivldually and 
collectively, were expected to inspect

tile distribultory canals and field 
canals to ensure maximum possible 
efficiency in water distribution. 
During these inspections they were 
required to explain the activities of 
the water management project and 
enlint the support of each and every
farmer towards the new programmes that 
were being attempted. The youth organ­
izer of the NIIP acted as the catalyst
in this operation. Besides acting as 
the convener andi keeping records of
 
all meetings of thin committee, he was
 
also expected to encourage and mobi­
lize 	the farmers to the collective 
efforts of better on-farm water use.
 

3.1.4 	Farmer-officer ineetings
 

In addition to the above arrangement
of committoes an additional meeting of 
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group representatives and officers was 
held once a month. Those meetings wore 
more like seminars where all the group 
reprosentat!ves (one for every 20 ha)
could participate. There were about 35 
such 'representatives for the Pilot 
Area.' All field level officers of the 
various Departments actively partici-
pated in these meetings and there was 
very good interaction between them and 
the farmers. Above all other advan­
tages of these meetings, the two 
parties were able to understand and 
appreciate each other's viewpoints 
more than ever before, 

These meetings were organized by the 
NHP youth organizers who took great 
pains to ensure full attendance of 
;oth officers and farmer represen-
L--tatives. They took notes of the 
discussions and initiated follow-up 
action wherever required. 

paddy fields are pl'6ughed 'on thLt'Jsame 
day, all the farmers within the tract 
participating on a collective basis. 
The buffaloes used for the ploughing 
are pooled together by the partici­
pants and all the farmer-families join 
together in festive spirit, eacti 
contributing their own resources Ct', 
provide the necessary food and drink 
for the duration of the event. 

With regard to the event itself, one 
can imagine that the ulteriorinotive 
of this exercise was to effect better 
water us. by working- to an agreed plan 
and also to discipline " farmers to 
abide by collective decisions in 
regard to water distribution. It was 
found that the prcmotion of this 
activity in thQ Pilot Area helped to 
achieve these objectives to a large 
degree. 

3.2 Shramadana Activities 
3.4 Rehabilitation of Distribution 

System 

One of the main strategies adopted by 
the organizing committee was to in-
volve farmers in shramadana activities 
to repair the field canals and access 
roads which had deteriorated badly and 
for which no government financing was 
available for rehabilitation. Besides 
improving the canal system for better 
water distvibution, this activity 
helped greatly in building up the 
group spirit amongst farmers and in 
encouraging them to rise above their 
petty differences to resolve common 
problems. The committee also so 
arranged that field level officers of 
the various Departments also partici-
pated in physical work along with the 
farmers during these shramadana work 
camps.- This helped to build up the 
confidence of the farmers in the 
officers and even promoted personal 
friendships between them which contr-
Ibuted tp furthe[r positive interaction 
later or,. 

3.3 'soci6e-cuitural Events 

Sri Lanka once had very useful cultur-
a] practices and ceremonies connected 
with paddy cultivation. Some of these 
were particularly related to Lhe effi-
dent use of irrigation water and to 
better water management where the 
farmers shared the same source of 
water. 

One of thfe biggest constraints to 
effecting better water management in 
the area was the extremely poor state 
of the distributory and field canals. 
The only funding available for rehab­
ilitating this system was the meagre 
annual allocation of funds for "main­
tenance and improvements". This allo­
cation was based on an island-wide pro 
rata distribution of the total funds 
available to the Irrigation Department
for this purpose for all the major 
irrigation projects in the country. 

3.5 Effects on Water Use 

At the frequent farmer-officer meet­
ings and at meetings of the two 
committees described earlier, an 
important issue that was frequently 
discussed was on-farm water use and 
avoidance of wastage of water. The 
officers of the Agriculture Department
drove home to the farmers that over­
useo:of water was damaging to crops and 
that yields were definitely reduced by 
such practices. Further, they explain­
ed to the farmers how the controlled 
application of water could increase 
yields. To demonstrate this fact, 
certain farmers' plots were taken as 
"demonstration plots" where those 
farmers themselves subsequently 
testified to the correctness of this 
theory. 

The NHP quite rightly suggested the 
revival of some of these customary
activitles and there was a very good 
response from the farmers who organ-
ized many such events in the Pilot 
Area. One of the most important and 
colourful of such ceremonies is the 

maul". .wapceremony where a tract of 

These and other measures taken within 
tho Phbt Area resulted in a sharp
dec.easo in water wastage. During the 
first season after the operation of 
the pilot area, the Irrigation Engi­
neer in charge of the Minipe Project 
confirmed that there was a 30 percent
increase in the flow of water in the 

,- .,. < 



main canal into stage 2 of the p.oject
which began at around 30 km along the 

length of the main canal. The farmers 


" in stage '2 were pleasantly surprised 
when they noted this change which 

resolved many of their long-standing 
water distribution problems, espe-

cially along the lower distributory 

canals, 


4. SUBSEQUENT DEVELOPMENTS 

4.1 Election of New Farmer

Representatives 

At the beginning of 1980, when NHP 
activities at Minipe stopped, another 
development necessitated a change in 

strategy. That was the holding of an 

island-wide election of farmer repre-
sentatives under the Agrarian Services 

Act of 1979 by the Department of 

Agrarian Services. In the Minipe

Project too these representatives were 

elected on the basis of one for about 

100 ha of paddy land. As there wa ;
bound to be much conflict in relation 
to the unofficially elected farmer 

representatives with whom the water 

management project had proceeded up to 

this time, it was decided that the 
project should now 
work with these 

legally elected representatives, 

Fortunately, most of the new repre-

sentatives elected were 
 the same 

farmers who had so far actively

participated in the water management 

programme. 


In June 1980, after the new represent-

atives had been elected, they were all 

summoned to a meeting at the project 
level where the 
field level as well as 

district level officers of the three 

key Departments of Irrigation, Agri-

culture and Agrarin Services partici-

pated. At this meeting, the progress 
achieved in water management within 
the project, particularly in the pilot 
area, was reviewed. It was decided 
that the intensive efforts and commit-
tee system in the pilot area of 8U0 ha 
would be discontinued in view of the 
withdrawlkpf the NHP and as there was 
lack of resource personnel to continue 
operations the previous scale. The new 
representatives, however, were unani-
mous that the efforts to better water 
management in 
the project should be 

continued and agreed to participate

fully in whatever appropriate pro-

gramme was decided upon. 


4 .2 New-Committee System 

After a f Il discussion a number of 
proposals is accepted at this meet-
ing. '" 

The project area of 6050 ha was to be 


divided up into six sub-project areas 
of about 1000 ha each, and water
 
managedent committees set up for each
 
sub-project area. The farmer repre­
sentatives were to take full responsi­
bility for making decisions regarding 
distribution of water within the
 
sub-project areas. All the elected
 
farmer representatives within the sub­
project area were to be members of the 
committee, and one of them, elected at
its first meeting, was to be chairman 
of the committee. 

All field level officers of the three 
Departments of Irrigation, Agriculture
and Agrarian Services were to be mer­
bers of the committee and the techni­
cal officer of tile Irrigation Depart­
ment were to function as secretary of
 
the committee, which would meet once a 
month at a fixed place at a fixed time
 
and date. The committee, although pri-­
marily meant to deal 
 with water
 
distribution problems, would also deal
 
with general matters regarding the 
operation and maintenance of tile 
channel system within their areas and 
also regards other inputs for cultiva­
tion such as seed, fertilizer, aqri­
cultural credit and farm power.
 

The water management and related
 
activities of the whole project were
 
to be coordinated and controlled by a
 
"Project Water Management Committee",
 
which would take over the functions of
 
the "Project Water Management Advisory

Committee" which had been functioning 
hitherto. Farmer representatives with­
in each sub-project committee were to
 
elect delegates from among themselves
 
to serve on the Project Committee, at
 
the rate of one per village.' The
 
chairmen of the sub-project committees
 
were to be included in this number of
 
delegates. The committee was to
 
include all officers of the three
 
Departments of Irrigation, Agriculture
 
and Agrarian Services who held respon­
sibility at the project level. The
2 


Irrigation Engineer in charge of the
 
project was to function as secretary

of the committee, which would be
 
chaired by the Special Project Manag­
er, Minipe.3 In time absence of this
 
officer at any mneeting, any other
 
member of the committee (including
 

_ 

There were 23 villages covering the
 
whole project of 15 000 acres.
 

2 There were 20 such officers at the 
time of formation of the Project 
Committee. 

3 This was an officer from the Sri 
Lanka Administrative Service who 
had been appointed to the project
earlier to coordinate all agricul­
tural activities and to help
 
increase production.
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farmers) could be elected pro-tern a function of the Irrigation Depart­
chairman. The committee would meet at ment and Is off-cted through the 
the Project Secretariat bi-monthly, lowest level extension officer, tile 
and also whenever required. Water Distributor, who is directed and 

controlled by the Technical Assistant.
 
A "District Advisory Committee" was A Technical Assistant in an irrigation

also to be set up at the district project generally covers an area of 
level, to be chaired by the Government around 800-1200 Ilaand may have two orAgent of the District and composed three maintenance overseers to assist 
also of the District Heads of the him, these overseers paying more 
three Departments of Irrigation, attention to maintenance of tile system

*Agriculture and Agrarian Services, 
 than to actual water disttribution. In 
Cogether with the District Land this set-up, tile fact that tile Techni-
Officer of the L[and Commissioner's cal Assistant functioned as the secre-
Department.' This committee was to tary of the sub-project area water 
deal effectively and promptly with any 	 management commi ttee proved very
policy matters arising at tle project effective. As far as the officers of 
level and which required a decision at the Departments of Agriculture and 
either the disttict or national level. Agrarian Services were concerned,
This committee would also serve as a their participation as members of this 
back-up organization [or all water committee enabled them to have a 
management acti'ities at Minipe and useful dialogue with the farmers as

would resolve any inter-departmental regards supply of related inputs and 
issues that surfaced at tle project the introduction of new techniques inlevel. 	 cultivation. On tile other hand, this 

arrangement assisted tile farmer repre­
sentatives to deal simultaneously with

4.3 Operation of New Committees 	 the several problems they were faced 
-.'ith in giving effect to decisions
The formation of the sub-project area regarding water delivery schedules.
 

committees took place in July 1980 and
 
the first project committee was held The Project Committee deals primarily

in August 1980. These committees have with making decisions on water distri­
functioned continuously up to the bution problems in the project. As a
 
present time and have proved to be majority of members of this committee
 
very useful in resolving the problem are farmer representatives, a fair

of water management in the project. 	 degree of democracy in the management
 

of tile water resources of the project
The sub-project level committees have 	 is ensured. In fact, under this
 
also proved very useful in promoting arrangement, all decisions regarding

better und-erstanding between officers timing of cultivation, rotational
 
and farmers. The monthly meetings of water distribution schedules, etc.,

this committee are held in a very can be considered as made by the
 
informal manner where farner repre- farmers themselves through their
 
sentatives (about 12 in number) representatives. The Irrigation
 
express their opinions freely not only Engineer and a';L the Technical Assis­
regarding water control, but also tants of the U[.igation Department who 
about any other subject related to serve as members of the committee 
cultivation. The group also discusses merely present tle Lechnical facts 
the maintenance of the canal system relating to availability of water and 
and decides priorities and programmes suggest alternatives which may be 
for canal repairs. Organization of discussed and decided upon. Tile other 
regular shramadana activities were a departments, too, being closely 
common 
feature. This activity helped connected to tie cultivation activi­
to bridge the gap between funds ties of the farmers, are able to

available for maintenance work and contribute their views, through their 
funds actually required. In addiLion officers who are members of this 
to participating in group action committee, on the alternatives pro­
through this committee, each repre- posed. When the farmer representatives

sentative also organizes many other ultimately reach a conclusion, it is
 
activities with groups of farmers in necessarily an excellent 
 decision

his trea. 	 because it has been made after soberly
 

weighing all the pros and cons related
 
Water management Is essentially 	 to the issue. It is these decisions
 

that are subequently put ip to the
 
"kanna meeting" for ratification.2
 

This Department was in charge of
 
settlement of peasants 
in coloniza­
tion schemes (generally under major 2 
r.rigation projects) and subsequent Described previously under para.
Land administratlon. 2.2.1. 
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It has been the experience at Minipe

that the "kanna meeting" has always 

ratified these decisions. Perhaps this 

is due to the confidence farmers have 

in their own representatives who they 

know have already discussed these 

matters carefully with the officers in
 
the project at the Project Water 

ManagemenL' Committee. 


Besides the distribution of water, the 

Project Committee also deals with all 

issues brought up to it from the sub­
project area committees. The farmer 

representatives who are chairmen 
of 

these committees, also being members 

of the Project Committee, are able to 

seek the advice of this committee to 

resolve any problems that have defied 

solution at the sub-project level. 

More important, they are able to 

question and receive answers to 

problems which have to be handled 
at 

the project level especially concern-

ing fertilizer, seed, agricultural 

credit, etc. The responsible officers 

o,6 the erelevant Departments, being 

members of the Committee, find that 

this is a 
useful forum to discuss 

these issues openly and to clarify any 

matters that may be raised, 


The "District Advisory Committee" 

never functioned effectively. Since 

water management at the farm level, 

and subsequently at the project level, 

depends greatly on proper coordination 

of state inputs and on the effective­
ness of administrative regulations, it 

was necessary that the whole system of 

water management committees be tied up 

to the district administration The 

lack of such a connection would, 

naturally, make the whole system

dependent entirely on personal initia-

tives and on personalities. In fact,

in the water management efforts at 

Minipe, the most serious drawback was 

the lack of effective official coord|-

nation at the District level, 


4.4 	 Introduction to Improved 

Technoloqy 


Improved technologies for increasing

water management efficiency had to be 

Introduced step-by-step due to the 

scarcity of adequate resources. The 

Pro'ject Committee decided.to introduce 

scientific' water management in six 

"experimental blocks", one within each 

of the sub-project areas. These blocks 

ranged in extent from 8 to 20 ha. The 

principal aims of this exercise, which 


' started at the beginning of 1981,

were: 


I, 	 to measure and issue water to 

farmers strictly according to a 

pre-arranged schedule, according 

to actual crop requirements; 


11. 	 to demonstrate how scientific
 
water distribution should be
 
effected at tertiary level and
 
how yields could be increased by
 
avoiding the over-use of water;
 
and
 

iii. 	 to promote closer contacts
 
between individual farmers and
 
with 	the extension officers of

the Irrigation and Agriculture
 
Departments.
 

Each of these blocks was managed by
 
the Sub-Project Committee within which
 
area it was located. The operations
 
were directed by a team consisting of
 
the Technical Assistant (TA) of the
 
Irrigation Department the two exten­
sion officers of the Departments of
 
Agriculture and Agrarian Services, and
 
a farmer representative elected by the
 
farmers within the area 
concerned.
 
Actual water issues were effected by
 
the water distributor of the Irriga­
tion Department with the active
 
participatin of the farmer reprosenta­
tive and of the Individual farmers
 
themselves. The schedules of daily
 
water issues were prepared by the TA
 
in consultation with the farmers.
 
These schedules were further amended
 
in the field as and when they wore
 
found to be unsatisfatory according to
 
the actu..l requirements of the farm­
ers. Records of all water issues were
 
kept by the Water Distributor.
 

The main Idea behind the arrangement

of experimental blocks was that the
 
work was to be done by the farmers
 
themselves under the guidance and
 
direction of the officers., This
 
principle motivated the farmers
 
sufficiently to make this exercise
 
fairly successful. In all cases it was
 
found that yields had increased
 
considerably due to use of much less
 
irrigation water than these farmers
 
had been traditionally accustomed to.
 
It was thus proved that, given the
 
correct approach, farmers are quite
capable of taking responsibility for
 
making scientific water distribution
 
possible.
 

In addition to the improved technology
 
for water distribution, the extension
 
officer of the Agricultore Department
 
wan able to introduce many new techni­
ques for land preparation, sowing,

fertilizer application and pest

control. In fact these "blocks"' served
 
well as demonstration plots for all
 
the farmers within the whole sub­
project area. There were frequent

visits by groups of farmers to see for
 
themselves the new techniques about
 
which they had no. often heard but
 
never really accepted. The results of
 
the successful operation of these
 
blocks had a tremendous effect on the
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farmers both within these blocks and 

also in the neighbouring areas. The 

impact of this controlled water use on 

the overall water management plan was 

appreciable. However, the continuation 

of these blocks, and their extension 

to cover the whole project area, 

depended on the establishment of 

suita'tle farmer organizations at the 

tert'iary level. There being no subse-

quent activity in regard to this 

requirement, the continuation of these 

experimental blocks became more and 

more difficult. They were in fact 

discontinued towards the end of 1982. 


4.5 The Transfer Function 


Technology transfer involves a process 
whereby technical information in an 
institutional setting is adopted for 
use by people in an entirely a differ-
ent setting. While technology transfer 
is a transmission process running from 
source to user, the emphasis should be 
on studying how the source and the 

Y intermediates effectively transmit 
technology to the user. Thi' means 
that effective transmission primarily 
concerns what kind of credit arrange-
ments, technical aid and various input 
factors the source can bring to the 
user to make it possible for the user 
to make the risky decision of adopting 
a new technology package. In the group 
process adopted through the new com-
mittee system for water management at 
Minipe the extension agent served as a 
quasi-leader in the initiation phases. 
For a time, the agent had necessarily 

to serve as a leader, generally carry-

ing out the leadership functions of 

initiation, administration and inter-

pretation. As the group matured, the 

farmers were able to take over many of 


the agent's functions. However, even 

when such leadership had evolved, the 

agent still needed to interact with 

the group and in varying degrees

continued to carry out the leadership 

function. In a way, leadership may 

always involve the participation of 

the outsider, the extension agent, 

since he has to handle much of the 

formal administrative work for the 

lroup especially i. relation to 

interaction with higher levels of his 

own organization and with other 

agencies.
 

The organizational structure plays an 
important role in the transfer of 
technology to subsistence farmers. As 
mentioned earlier, the usual pyrmidal 
" top-doy,nward" system was not adopted 
at Minipe. Through the operation of 
the committee system this pyramid was 
distorted into a series of overlapping 
pyramids linked to each other through 
the extension agents and farmer 
representatives who could interchange 

information from groups within the
 
overlapping pyramids. All administra­
tors, no matter at what level they
 
operated, interacted with the lowest
 
client level although to a lesser
 
degree than extension agents. Also, a
 
number of small groups (sub-project
 
area committees) with elected leaders,
 
shared the leadership of the groups
 
with extension workers, forming tile
 
base of the organization. The farmer
 
representative and extension agent in
 
turn are included in a second order
 
control group (tile Project Committee)
 
interacting with the second level
 
field administrators. These second
 
order people are in turn in contact
 
with the even higher level represent­
ing tile top administrators (the
 
District\ Advisory Committe) who make
 
the majo*, administrative decisions
 
based upon tile feedback information
 
obtained through the lower level
 
control groups.
 

5. CONSTRAINTS TO PROGRESS
 

Tile water management committees at
 
Minipe have been functioning satisfac­
torily, although with some drawbacks.
 
A noticeable weak point is the poor
 
attendance of officers of some Depart­
ments at tile committee meetings. This
 
is purely a result of the non-effec­
tive coordination of the key Depart­
ments at tile district and national
 
levels. Another shortcoming is the
 
lack of financial resources necessary
 
to proceed with the task of increasing
 
the pace of the water management
 
programme. For instance, the partici­
pation of individual farmers is
 
presently enlisted primarily through

their representatives elected under
 
statutory provision. For an increase
 

In water management efficiency it is
 
essential to carry the participative
 
management process down to the level
 
of tile individual farmer. This re­
quires enlargement of the scope of
 
activities with proper tie-up to and
 
direction from the national level.
 
Resource personnel will be required in
 
fairly large numbers to act as change
 
agents in the social transformation
 
which is really necessary to effect an
 
increase in water-use efficiency to
 
any considerable degree.
 

In spite of these and other con­
straints, the discontinuation of the
 
present committees, which at least
 
offer some degree of effective farmer
 
participation, is very unlikely. The
 
farmers have now become accustomed to
 
the new decision-making processes
 
through their representatives and will
 
resist any attempts to go back to the
 
confused situation that prevailed
 
earlier. Further, there are a good
 
number of field offiers who find that
 

: '.,, . ...... 1 . : • .. . . p. ,: 
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their extension work has become-much 
easier due to the regular ready-made 
forum of the water management commit-
tees of which they themselves are 
members. The coordination of activi-
ties within each sub-project area 
being done by the farmer-chairman of 
the sub-project committee, instead of 
by a government official, gives him 
sufficient motive to work towards the 
safeguarding, continuation and im-
provement of the system. 

6. INDEPENDENT USERS' ORGANIZATION 

So far, no attempt has been made to 
introduce independent users' organiza-
tion, either at the turnout or higher
levels. It was felt that very little 
purpose would be served by this whilst 
the macro-level system management was 
ineffective, as is the case in many
major projects. It would be futile to 
organize fa:mors in a turnout group
unless they themselves were in some 
tangible way connected to the overall 
decision-making process both in 
relation to their own area as well as 
to the entire project itself. It is
only if a suitable framework existg
and when a favourable climate is 
created that farmers could really
benefit by forming associations to 
participate in water management. 

The NIlP believed that leadership in 
the rural areas should be built upon 
the indigenous institutions existing
in the village. The Buddhist priests 
in the villages wielded considerable 
influence with the people and played a 
traditional leadership role, especial­
ly in relation to water management for 
paddy cultivation. The NIP believed 
that these priests were a resource 
that should be fully utilized in any
change programme for development in 
the villages. Accordingly, in the 
activities of the Pilot Area, even 
these priests were appropriately 
oriented towards the waler management
project and used as catalysts in the 
social transformation that was being
attempted. 

7.2 The Cost Factor 

The project at Gal Oya is b4sically a 
high-cost venture where the physical
rehabilitation of the irrigation 
network is relatively expensive. Tn 
fact, it is precisely because, of this 
that this rehabilitation work has been 
coupled to a parallel programme for
improved water management and the 
building up of farmer organizations. 

In the Minipe project, on the con­
trary, the rehabilitation of the canal 

As far as Minipe is concerned, these 
conditions are now prevailing and it 
would not he difficult to organize 
farmers into independent groups or 
water users' organizations which could 
participate or even take over the 
control of activities for water 
management. 

7. COMPARISON WITH GAL OYA PROJECT 

system was limited more or less to the
normal governmental allocation for 
"improvements", which was given on a 
proportionate basis considering the 
extent of paddy lands under the 
project In relation to the total paddy 
area under the major irrigation
projects in the country. The water 
management project at Minipe was 
primarily an exercise in mobilizing 
local resoutces to effect better water 
distribution. 

* 

j 

7.1 Use of Catalysts 

A common feature at Gal Oya and at
Minipe is the use of a catalyst in 
bringing about the transformations in 
farmer-farmer, farmer-officer, and 
officer-officer relationships. In 
regard to the type and quality of the 
catalysts used in the two projects, 
there are basic differences. At Gal 
Oya the accent was on the use of 
university graduates with subsequent 
specialized training by ARTI (in 
collaboration with Cornell University)
whereas at Minipe only youths with a 
secondary school education were 
involved. Although these youths also 
had undergone some -. raining and 
experience in interactit g with farmers 
in a change programme such as they 
were engaged upon, their prime motiva-
tion was through a strong socio-
religious action programme of the 
organization (NHP) they belonged to. 

7.3 Levels of Participation 

Whilst at Gal Oya the building up of 
farmer participation has so far been 
attempted principally at the grass 
roots level, the Minipe Project, 
although initially operated in similar 
fashion, enlarged operations to cover 
all levels of management within a 
period of two years of commencement. 
As described earlier, this was a move 
made out of necessity mainly due to 
difficulties of continuing the grass
root level activity in the pilot area, 
However, it was an excellent alterna­
tive to abandoning the water manage­
ment effort altogether. Further, this 
move did not close the doors to re­
introducing such grass root level 
activity in the pilot area or else­
where in the project. On the other 
hand, it provided a very satisfactory
framework within which any future 

r : z " * ' 're 
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efforts in this direction would easily 

succeed. 


In respect to Gal Oya, it is interest-
Ing to note that it has now been found 
necessary to set up a mechanism for 
resolution of conflicts between the 
different user groups in the project 
as otherwise the efforts at lower and 
farm levels for better operation and 
maintenance will not yield the expect-

ed results. As a step in this direc-
tion, a process ofj')federatio of field 
channel groups is now being started 
and D-channel level org~nizations have 
already been informally formed. It 
appears appropriate now to effect a 
system of committees to ensure the 
active participation of farmers 

(through their representatives) at all 

levels of the system, including the 
highest (project) level. It is only 

when farmers feel part and parcel of 

the entire decision-making process 

that they can wholeheartedly partake 
of efforts to reduce water use at 
lower levels of the system.
 

Although the decision making at macro
 
level in the Minope project is almost 

entirely in the hands of the farmer 
representatives at the Project Water 
Management Committee, this arrangement 
would obviously not easily be replic­
able at Gal Oya. The situation there 
differs not only because there are 
user groups with distinctly different
 
demands (large areas are devoted to 
sugarcane) but also because of over­
lapping administrative boundarles. In 
addition to being sub-divided into a 
number of separate cultivation meeting
 
areas, the project also falls within 
several administrative districts with 
coflicting interests.% However, it
 
will not be difficult to set up an 
adequate mechanism to allow for proper 
farmer representation at project level 
decision making provided there is some 
reasonable organization of farmers at 
the lower levels. In this context, the 
efforts at building up tarmer organ­
izations at the various sub-project
 
levels, as is now being done at Gal
 
Oya, could be seen as a step in the
 
right direction. 

Described in para. 2.2.1.
 

i/
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I GENERAL 
 food is needed but land is i mited and 
gradually decreasing due to urbaniza-

Baneilaesh, with a gross area of 	 tion. The only way Bangladesh can meet
14400 km2 and a population of about 	 Its present and future food require­
92 niillion, is one of the most densely 	 ments is by increasing tile cropping
populated countries n the Yorld. it 	 intensity and yield through supply of 
is located Vtween 2J and 26 N lati-	 irrigation inputs.

tude and 81 and 90 E longitude. The
 
country is situatea in the lower part 	 About 22 percent, of cultivable land is
 
of a very large river basin formed by 	 covered by irrigation. The irrigation

the Ganges (Padma), Brahmaputra 	 programme under the 2nd Five Year Plan
 
(Jamuna) and Meghna rivers. 'hose 	 of tile Government oi Bangladesh (see
river systems dra in one o' tile 	 Annex I ) has envisaged a target of 
heaviest rainfalls in the world. 	 2.90 million ha ot laiod under irriga­

tion by 19d4-d5. The area covered 
The country has a tropical monsoon 	 under variotus irrigation systems on 30
 
climate and experiences two leasons 	 June 1983 is given in Table I. 
every year - the wet season and the
 
dry season. The wet season lasts from
 
June to October and the dry season 	 2. TIIE MINOR IRRIGATION SYSTHM
 
from November to May. The average

annual rainfall ranges from about 125U 	 tinder this system, surface water 
is
 
mm to 4000 mm (Fig. 1). The country used by low-lift pumps while groond­
has good fertile land but is subject water is harnessed through installa­
to both floods and droughts as tihe tion of tubewells. Since the projects 
country has too much water during tile hrtlonging to minor irrigation systems
wet season (when about half ot the have very little or no gestation 
country is flooded) and too little periods and can bring immediate bene­
water in the dry season, making it fits, their expansion has become rapid
difficult to grow crops effectively and now amounts to 90 percent of the 
without irrigation, total organized irrigation command in 

the country. The Bangladesh Agricul-

Agriculture plays a dominant role in tural Development Corporation is the 
the economy, accounting for 55 percent main agency responsible for the minor 
of gross domestic product, 75 percent irrigation programme through small­
of total employment and more than 90 scale irrigation projects using low­
percent of exports. Of the gross area lift pumps, and deep and shallow 
of 14.4 million ha, 9.1 million ha are tubewells. 
cultivated with a cropping intensity

of 147 percent. Rice is the major crop Low lift pumps (LLP) are normally of 
and is grown on 80 percent of tile 2d-57 litre/second capacity driven by
cropped area. surface mounted b.5-12 kW diesel
 

engines or electric motors. From a 
With the increase of population, more modest beginning in 1960, the numbers 

Table 1 	 PRIESENT IRRIGATION COVFRAGE
 

Irrigation system 	 Organization Coverage (1000 ha)
 

A. Large-scale Irrigation Bangladesh Water Development 170
 
(Gravity) Board (BWDB)
 

B. Minor Irrigation:
 
a. 	Low lift pump (LLP) Bangladesh Agricultural b55
 

Development Corporation (BADC)
 

b. Deep tubeweil (ITW) 	 BADC 286
 
c. 	Shallow tubewell (STW) Banglade,h Agricultural 504
 

Developrwnt Corporation (BADe),
 
Bangladesh Krishl Bank (BKB),
 
Bangladesh Bank (BB)
 

d. Hand tubewell (HTW) Bangladesh Rural 	Development 36
 
Board (BRDB) and Bangladesh
 
Agricultural Development
 
Corporation
 

C. Traditional Farmers 	 364
 

TOTAL 
 20 15
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of LLPs operated during the year 1982-

83 have reached 41 765 and accounted 
for 32.5 percent of irrigation in the
 
country. 


Deep tubewells (DTW): Development of
groundwater by deep tubewells was 

first introduced in the early 1960s. 
The DTWs are normally located in areas 

where surface water is not readily
available or its use is uneconomical. 
A typical DTW is of 15 cm diameter and 

drilled to a depth of 60-80 in.A (loop
well turbine pump of 57 litre/second 
capacity driven by either surface 

mounted 15-20 kW diesel engine or 

electric motor is set for pumping

water from the well. It has a command 
area of 32-40 ha. As at June 1983 a 

total of 17 675 DTWs have been in­
stalled and about 14.2 percent of thb 

total irrigated area is covered by
deep tubewell irrigation. 


Shallow tubowell (SrW) irrigation 

began in 1973-74. A typical STW is of 

10 cm diameter drilled to a depth of
30-40 m and has a 12 in strainer, 
directly coupled with a centrifugal 

pump (of 14-20 litre/second capacity)

driven by surface mounted 4-5 kW 

diesel engine or electric motor. It 

has a command area of 6-10 ha. 


Since the STWs are operated by centri-

fugal pumps, their location is limited 

to the area where pumping watpr level 

remains within the suction limit 
of 

the pump. STWs, however, involve less 

installation cost, relatively easy 

sinking, operation and ,maintenance

technology and are suitid to small 

groups of farmers. Thoirj('dovolopment 

was therefore rapid, 


Besides the BADC, other public sector 

agencies such as the Bangladesh Krishi 

Bank and Bangladesh Bank have pro­
grammes for STWs. In 1982-83, STWs 

accounted for 25.02 percent of total 

irrigation, 


3. IRRIGATION MANAGEMENT 

Farmers are responsible the ':anagement 

of all types of minor irrigation sys-

tems while the public sector agencies

provide support services and supplies. 

Initially, the irrigation facilities 

were being used far below their poten­
tial capacity. The main reason for

this. •Is the absence of effective 

farmers' participation. Since minor 

Irrigation covers about 90 percent of 

the country's total irrigated command
f ssntal1983-84
area, farmers involvement Is essential

if optimum benefit is to be achieved 

from irrigated agriculture. The Gov-

ornment of Bangladesh with IDA assis-

Lance therefore undertook an Irriga-

tion Management Pilot Programme (IMPP)
 

in 1979. The main objectives of the
 
programme are:
 

- to maximize coverage under irri­
gation; 

- to maximize yield and production; 

- to maxinize participation of 
farmers; and 

- to minimize irrigation cost. 

In order to achieve these objectives 
the following activities were envis­
aged:
 

- to teach irrigation practices to 
the farmers; 

- to ensure timely supply of inputs; 

- to develop an appropriate institu­
tional framework for effective 
utilization and maintenance of
 
irrigation units.
 

Through IMPP three public agencies
cooperated to help the farmers. The
 
BRDB was responsible for organizing

the user groups and channeling credit 
and other complementary inputs to such
 
groups. The BADC guaranteed supply of 
spare parts and servicing and also 
guaranteed supply of oil/fuel, ferti­
lizer and seeds to tlhe farmers' coop­
eratives. Finally, the Directorate of
 
Extension and Management (DEM) pro­
vided extension services on agricul­
tural practices.
 

The results obtained were extremely
 
encouraging. Farmer participation

increased the number of beneficiaries 
by 62 percent from the pro-IMPP level.

Other achievements are included in
 
Annex IT.
 

In view of the spectacular success of
 
IMPP, the lessons learned from it and
 
the excellent cooperative team spirit
 
of BADC, BRDB and DOM Field Officers
 
at various levels, it was decided that 
this programme would be extended 
nationwide to speed irrigation devel­
opment through effective farmers' 
participation. 

Progress made in implementing the IMP 
Scheme is shown below: 

Nos. of Nos, of irri-

Year farmers' igatlon units
 

cooperatives in IMP scheme
 

75 375
1984-85 150 750

1985-86 225 1575
 
1986-07 300 3300
 
1986-87 300 3300
 
TOTAL 750 6000
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, fOthef)rbjb c are fed' to -the execu- secondary canals is scheduled by the
ting agency through lHeungnonggae, FLIA after consideration of the 
which is a farmers' mutual self-help farmers' transplanting plan. Water 
system. Their cooperation is enlisted supply below secondary canals is the 
through the same agency. 
 farmers' own responsibility. Operation
 

and maintenance of irrigation and

Operation and maintenance of the irri-
 drainage facilities are mainly carried
 
'gationand drainage systems are mainly 
 out by the FLIA.
 
the responsibility of the FLIA. flow­
ever, irrigation committees 
 meet Water charges paid by the farmers to 
annually in early spring before the the FLIA muet the major portion or the

Y nIew cultivating season and from time FLIA's financial costs. These include 
to time during the season. The main management, loan repayment, O&M and
 
topics covered 
 by these committees the maintenance of a reserve fund.
 
will be the time of seeding, appli­
cation of bvarieties, cropping par- The reasons why rice yield is high 
in
 
terns, coqperative control 
of pests the Republic of Korea include improve­
and insects, irrigation scheduling and 
 ment of water management, guidance of
 
the produc lon plan. Irrigation and farming practices, 
acti%, Investment
 
drainage facilities below the second-
 in farming and farmers' cooperative
 
ary canals should be operated and participation. The latter is con­
maintained by the farmers. siderod to be 
the most important.
 

During th! construction of a large­
scale irrigation project, operation 
 4. RECOMMENDATIONS
 
and maintenance of the completed

sub-areas in the project area are done The 
 agricultural population in the

by ADC, the executing agency. 	 Republic of 
Korea has decreased in
 

qLep with the rapid development of

O&M rehabilitation works which raise non-agricultural fields. Therefore the
 
technical problems which cannot 
 be irrigation 	facilities should now be
solved by the FLIA 
itself would be rehabilitated 
to keep them in line
 
carried out by ADC, or the union of with new water 
management techniques
FLIA. The Bureau of Farmland, MAF, of and the introduction of modern farm 
the Farmland Division of a Provincial machinery. 
government has the right of admini­
strative supervision of 
the FLIAs. 	 Several experimental or demonstration
 

farms for the study of modernization
 
of irrigation systems and effective


3. OPERATION AND MAINTENANCE water management should be planned.
 

The supply of irrigation water up to
 

\	 I 
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1. GENERAL CONDITIONS 

Mala a c 
Malaysia covers an area of 330 000 km 

2 

and consists of the eleven states of 
Peninsular Malaysia and the States of 
Sabah and Sarawak. Peninsular M;'aysia 
occupies 40 percent of the lb area 
and has about 85 percent of thu total 
population of 13.4 million (1980 

census). 


Situated nsar the equator between
 
latitudes I and Z 'North and 
long]-

tudes 1000 and 119 East, Malaysia has
 
a wet equatorial climate. The princi-

pal features of the climate are con-

tinuous warm temperature and seasonal 

distribution of rainfall. 
 In the 

lowland mean daily temperature ranges 

from 21 to 32 C; cooler temperatures
 
are experienced at higher altitudes. 

Rainfall distribution is highly vari-

able both in time and in space. In 

most parts of the country, soil mois-

ture deficit is experienced for one or 

more periods in a year. Conversely,

excessive rainfall occurs 
from time to 

time and results in widespread flood-

ing in the plains. Malaysia has an 

average rainfall of :.500 mm/year. 


2. AGRICULTURE 


Agriculture plays an important role in 

the country's economy. The agricul-

tural sector which includes forestry 

and fisheries provides employment for 

about 40 percent of the working popu-

lation, and accounts for 22 percent of 

the gross domestic product. It is ,

heavily oriented to the export market 

particularly. in respect of such com-

modities as natural rubber, palm oil, 


hard woods and cocoa, for which Malay­
sia ranks among the most important 

producers in the world, 


Of the 4.3 million hectares of culti-

vated land, a large proportion is 

under the two most important crops of 

rubber '45 percent) and oil palm (22


.r'cent)* Rice, accounting for some 14 

percent cf agricultural land use, is 

largely confined to areas situated 
on 

coastal plai. q, 


3. IRRIGATED AGRICULTURE 


Ultil recently, large-scale irrigation 
was confined to wet paddy. Among the 
annual food crops, paddy occupies by
far the largest hectarage of culti-
vated land, and like many countries in 

Asia, rice is the staple food crop in 

Malaysia. 


Initially (since the 1920s) with a 

view to reducing the country's over-

dependence on rice imports and later 

(since the early 1960s) with the 


additional objective of alleviating
 
the poverty of tile paddy-farming
 
community, Government has embarked on
 
a continuous irrigation development
 
programme. Under the 
recent Govern­
ment's National Agriculture Policy, a 
self-sufficiency level in rice 
 of
 
80-85 percent has been set. To achieve
 
this, irrigition development will have
 
to be sustained.
 

4. IRRIGATION DEVELOPMENT
 

Increase in rice production in Malay­
sia has been acieved through increase
 
in area under 8 itivation. increase Ain
 
yield per unit area and increase in
 
cropping intensity.
 

Early irrigation development dates
 
back to about 1880 when engineering
 
survey work was initiated for the
 
Krian Irri "tion Scheme, the first
 
irrigated area in the country. Since
 
then, and especially following the
 
establishment of a specialized govern­
ment agency - the Drainage and Irriga­
tion Department - in 1932 to deal with
 
problems of land and water development
 
with particular referene to the utili­
zati3ii of these natural resources for
 
increasing rice production through
 
irrigation, rice-growing areas equip­
ped with irrigation facilities In­
creased steadily. By 1959, some
 
213 600 ha of paddy were under irriga­
tion. However, until then irrigation
 
schemes were designed to enable the
 
planting of one crop of paddy in a
 
year during the wet season, the main
 
feature of these schemes being to
 
supplement rainfall with an irrigation

supply throughout the growing season.
 

The'early 1960s saw the beginning of
 
an accelerated irrigation development
 
programme as an integral part of a
 
massive rural development programme to
 
improve the socio-economic conditions
 
of rural areas, and to improve the
 
income of paddy farmers. The thrust of
 
the programme was to develop adequate
 
water supplies and to expand and
 
upgrade irrigation facilities in
 
existing areas to enable the cultiva­
tion of a second crop of paddy - the 
dry season crop - during the year. By
1980, of some 310 000 ha of irrigated 
land, about 229 000 ha were equipped
with facilities for double-cropping. 
Practically all major rice-producing 
areas were equipped to grow two crops
of paddy in P year. Such areas include 
Muda (95 000 ha), Krian (22 *90 ha),
Tg. Karanq (19 000 ha) and Kemubu 
(19 200 ha).
 

Capital investment in irrigation
 
development from 1900 to 1960 amounted
 
to about M$ 63 million. Accelerated
 
development since 1960 resulted in a
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further invp- ment of MS 249 million 
from 1961 to 1,b0 and MS 465 million 

p 	 from 1971 to 198UB>Given these invest-
ments, coupled with,"the use of high-
yielding varieties, improved farming 

practices through agricultural exten-

sion and subsidies in recent years, 

rice production in this country has 

increased significantly over the 

years; 


Year Rice Production 

1930 250 000 tonnes 
1960 578 000 tonnes 

1970 1 080 000 tonnes 

1980 1 340 00 tonnes 


Apart from the expansion of area under 
cultivation and the increase in crop-
ping intensity in existing major rice-
producing areas, the increase in yield 
per unit area has also helped increase 
production. In 1980 the average paddy 
yield for the wet season was 3.2 
tonnes/ha and that for the dry season 
was 	 3.46 tonnes/ha as compared with 
2.5 tonnes/ha -nd 2.6 tonnes/ha 
respectively in 1660. 


5. MORE RECENT DEVELOPMENTS 

In spite of this significant increase
in rice production, Me.laysla's agri-
cultural potential has yet to be fully
exploited. The average yiela in many
recently completed projects is still 
below what the high-yielding varieties 
are capable of producing. A major 
cause of this is inadequate on-farm 
facilities for effective water distri-
bution and control which are essential 
for high yield. In most of the major 
irrigation projects, the canal density
is between 10 and 20 m/ha, and irriga- ,

tion is mainly effected by passing 

water from field to field. As a conse-

quence, late delivery of water to 

individual farms further from the 

canals is not uncommon, cropping

schedules cannot be followed and the 

desired cro~ping intensity is seldom 

achieved. The other effects are 

prolonged irrigation,' low efficiency 

in water use and wastage of the water 

resource. 


The necessity for improved control 
over water distribution In the field 
as well as other on-farm facilities 
has also become pressing in recent 
years because of a growing labour 
shortage in the agricultural sector, 
Due to a state of accelerated devel-
opment in all sectors of the country's
 
economy, •competing demands have been
 
placed on available labour. The effect 

of this shortage is particularly acute
 
where the traditional form of paddy
cultivation is practised, as it is 
highly labour Intensive. 


. h .,'I , 	 . 4 

According to a survey of the Muda 
area, the average labour input re­
quired in 1974 to cultivate one 
hectare of paddy land was 615 
man­
hours, of which a major portion made
 
up of 40 and 25 percent respectively

utilized on harvesting and trans­
planting. Mechanization of land
 
preparation and harvesting activities 
has made it possible for thin labour 
requirement to b)e reduced to 255 man­
hours per hectare in 1981. Even so, 
about 50 percent o the labour is 
expended ou transplanting which, for 
the most part, is underaken manually.
A further significant reduction in the 
labour requirement for paddy cultiva­
tion can still be achieved if trans­
planting is mechanized or, alterna­
tively, eliminated through direct
 
seeding. 

For 	 farm mechanization to be success­
fully realized, sufficient drainage
 
control and adequate farm roads are
 
essential. The former improves the
 
foundation characteristics of the soil 
enabling ma.hine movements In the 
field whilst the latter provides for 
machine mobility. For direct seedingto be considered, total control cver 
water level in tne Lields is a pre­
requisite.
 

In the light of this, much attention 
has been focussed in recent years on 
the provision of tertiary facilities 
in the major irrigated areas of the 
country as this, would not only create 
the necessary environment for high
productivity and efficient use of 
water but also enable the labour 
requirements for paddy cultivation to 
bu substantially reduced.
 

Since the late 1970s, a programme of
 
development covering practically all
 
the major rice-producing areas has
 
been undertaken. Under this projramme,
 
canal densities would be upgraded to
 
at least 30 m/ha, and tertiary drains
 
cornplementary ;to the tertiary canal
 
systems and farm roads to facilitate
 
transport oft farm machinery, farm
 
Inputs and farm produce, would be
 
provided. Agricultural extension and
 
support services, Input subsidies,

agricultural credits, rice milling and 
marketing services would be strength­
ened. Suitable institutional arrange­
ments are made to ensure that the 
engineering infrastructures and all 
agricultural support services are 
provided in an integrated fashion in 
each of the project areas. 

6. FARMERS' PARTICIPATION
 

Although in the past farmers had 
cunstructed rudimentary irrigation 
facilities such as brushwood weirs and 

4-< 4­



water wheels in small paddy areas, 
this communal effort ceased once 

Government intervened by providing 
proper irrigation and drainage faci-
lities. indeed the role of 
the Drain-

ago and Irrigation Department has been 
embracing in this regard in that it 

undertakes not only the construction 
of all irrigation and drainage facili-

ties but also the maintenance and 

operation of the completed works. 


The provision of tertiary canal 

systems would make it possible to 
deliver water to individual farms in 
accordance with irrigation schedules. 
However, the necessary water control 

at the farm level in conformity with 
crop water requirements and cultural 
practice must of necessity be exer-

cised by individual farmers. 


Realizing the role of the farmer in 
managing irrigation water as an input.
for improved crop yield, tLae Drainage 
and Irrigation Department has recently

begun to involve farmers in terLiary

irrigation development work with a

viow to their eventual participation 

in the maintenance and operation of 

tertiary canal and drainage systems, 


A major experience in tt,Is regar '>-
concerns farmers' participation t, the 
process of planning tertiary irriga-
tion and drainage systems in the Muda 
Irrigation Project. The procedures

used are as follows. First, a meeting
is held with local leaders and persons

well respected by farmers within a 
proposed tertiary irrigation develop-
mont block (usually 600 ha to 800 ha 
in size) . At this meeting subjects
pertaining to benefits expected of the 
development, amenities brought about 
by the project, and farmers' partici-
pation and cooperation will be dis-

cussed in general terms. Having been 
informed of the proposed development,
the local leaders are requested to 

inform the farmers concerned. This is 
followed by subsequent sessions with
 
separate groups of farmers, during
which both engineering proposals and 
agricultural aspects are discussed.
 
Comments 'are invited Crom the farmers 
as to tile alignment of canals, drains 
and -l.,rn roads, the types of canals 
and farm roads, location of canal 
structures, Irrigation scheduling, 
etc. Views expressed by tae farmers 
are recorded, categorized and studied. 
A verification survey is und.)rtaken to 
confir, the validIty of farmers' 
comments on canal and drain a Sign­
ments and structure locations. The
 
tertiary sysLem layouts are then
 
finalized having regard to the views 
anid comments by the farmers and
 
additional information subsequently
 
obtained.
 

This process serves not only to inrorm
 
farmers of the proposed development
directly affecLing them, but also to 
involve Lhem in the finalization of 
the tertiary system layout, which 
leads io their ready acceptance of the 
system. A significant contribution by
the farmers is their comments on the 
proposed canal and drain alignments
 
based on their intimate knowledge of

the conditions on the ground. Verifi­
cation surveys have often proved the 
validity of farmers' proposals for
 
tilternative alignments.
 

The next stop towards farmers' parti­
cipation is the formation of farmer 
groups who will eventually be rospon­
sible for the operation and mainten­
ance of tertiary systems. It is 
envisaged that the water managGment
function of 
farmer groups would be
 
integrated with their production
activities such as obtaining agricul­
tural extension services, credits 
and
 
input supply. The form and mode of 
operations of these farmer groups have 
yet to te evolved.
 

p ... . .. 
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1. IRRIGATION MANAGEMENT CONDITIONS 	 to have year-round irrigation, with a
 
higher proportion in the hills (33 

1.1 	 General percent than in the Terai (19 per­
cent). Similarly, 43 percent of Gov-

Nepal, sandwiched beteen India and ernment irrigation has year-round
 
China, has a picturesque landscape irrigation capability while only 19
2
spread over 141 000 km. The economy is percent of farmers' irrigation schemes 
basically agricultural and agriculture service a second crop. Only ten per­
supports the development of other cent of farmers' irrigation schemes in 
sectors of the economy. However,, much the Terai provide water for a second/ 
of the area is mountainous and only 22 dry season crop. Excessive loss of 
percent of the area (3.1 million ha) water in the system, inability to 
is cultivable. Irrigation is practised raise river water level during minimum 
on a meagre 500 000 ha (approximately flow and technical difficulties in 
17 percent of the cultivated land) tapping large perennial rivers in the 
whereas the irrigation potential is Teral are some of the causes of sea­
estimated at 1.9 million ha during the sonality In farmers' irrigation. 
dry season. 

Both Government and farmers' irriga-
Agriculture in Nepal is largely rain- tion are dominated by gravity systems
fed and consequently both crop produc- with run-of-the-river diversion. Pump 
tivity and cropping intensity are low. and groundwater schemes constitute 
Average yields of major crops are 1.88 only 13 percent and 2 percent of the 
t/ha for paddy, 1.14 t/ha fo'& wheat Terai irrigation respectively. While 
and 1.69 mt/ha for maize. Mloreover, government-developed surface irriga­
crop productivity has been declining tion systems are capital intensive, 
largely recently because of environ-	 with permanent diversion and crossing 
mental, 	 structures, and relatively elaborate
 

distribution networks, the farmers'
 
Agricultural production, however, is systems are simple, indigenous, labour 
still increasing mainly as a result of .ntensive and usO temporary diversion 
the extension of cultivated land and structures. Flood damage, washing away 
bringing more marginal land into cul- of canal ridges (by landslides or 
tivation. But there is little poten- floods), breach and subsidence of 
tial for further expansion. Nepal has canals are frequent problems in the 
a population of 16 million people, latter systems, resulting in recurrent 
which is growing at 2.66 percent/year. supply interruptions. The farmers in 
The extra food they need will have to the successfully-run communal systems, 
come from increased productivity on the other hand, have in-built 
brought about by irrigation, agricul- mechanisms to minimize these problems. 
tural inputs and appropriate support- However, these schemes, which dominate 
ing institutions. irrigation in Nepal, are a potential 

area for Improvement. 
Nepal's Sixth Plan (1980-85) envisaged
 
the provision of irrigation facilities
 
for an additional 233 000 ha, which is 1.3 Irrigation Management Problems
 
c]r oe to the total irrigation command 
developed by the Government up to the 	 Irrigation development in Nepal is
 
end of the Fifth Plan. Of the irriga- beset with numerous problems. Most 
tion proposed, 86 percent is planned emanate from institutional deficiency 
for the Terai plain. Small projects and from an inappropriate approach to 
(of less than 100 ha) account for only Irrigation development. The planning, 
13 percent of the total. Being a water designing and contract administration 
rich country, irrigation from surfice capability of Department of Ilrriga­
water dominates the plans and ground- tion, Hydrology and Meteorology (DIIIM) 
water Irrigation accounts for only 10 has left much to be desired. A viable 
percent of the area. Progress in the and efficient local contracting con­
first three years of the plan period struction industry has yet to be
 
is, however, 20 percent below the plan developed. Planning for logistics is
 
target, virtually unknown. Shortage of con­

struction materials and explosives is
 
a recurrent phenomenon. While delay in
 

1.2 Irrigation Systems 	 project implementation is often asso­
ciated with problems related to con­

Four-fifths of the existing irrigation tracts and material availability, the
 
of 500 000 ha has been developed by operational difficulties faced by some
 
farmers. Government schemes constitute of the irrigation projects are attri­
only 100 000 ha. Most of the available buted to faulty design and construc­
irrigation is supplementary, providing tion. Emphasis has been placed on head
 
additional water for the monsoon crop. rather than tail regions. Similarly,

Only 115 000 ha of land (23 percent of liack of coordinat ton among the agen­
the existing irrigation) Is estimated cies involved in agriculture devel­
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opment is a chronic problem adversely 

affecting irrigation performance. Fund
 
availability is not a problem in 

itself, but inefficient financial 

management has often caused cash flow
 
difficulties. (Fganizational rigidity 

and human behavioural problems have 

also contributed to the loss-than-

satisfactory performance of irrigation 

projects. 


Engineering has been over-emphasized 
in irrigation development. Emphas is 
has been placed on the construction of 
major structures such as diversions, 
canals and river crossings. Utiliza­
t on aspects have received scant 
attention. The concept of water man-
agement is of recent origin and has 
been introduced in some of the large 
aid projects. In these projects, too, 
the main focus has been on on-farm 
development. The human element has not 

been given due priority. Consequently, 

utilization of the irrigation projects 

has suffered and they have not brought 
their expected benefits. 

1.4 Irrigation Improvement Projects 


Althougi eforts at finding solutions 

to the'c.plex problems of irrigation 

have been continuing, an appropriate 
model for irrigation development has 
not yet been devised. Different 
approaches have been tried. Worth 
mentioning are the Farm Irrigation and 
Water Utilization (FIWUD) approach of 
the Department of Agriculture (DOA),
and the Command Area Development (CAD) 
approach of DIIIHM that take a total 
view of irrigation with emphasis 
en system utilization. These two 
approaches differ in the level and 
degree of farmers' participation and 

also in the mechanics of farmers' 

involvement and project implemen-

tation. While FIWUD involves farmers 
from the very inception of the project 

concept with the Government insti-

tution pldying a subordinate role 

throughout, the CAD approach provides 
a lead 	role for the Government insti-

tution 	and the farmers are involved 

only at appropriate stages for spe-

cific tasks. The FIWUD approach has 

been Initiated on a limited scale only 

recently. The CAD approach, on the 

other hand, has boen under implemon-

tation 	for quite some time in big 

projects such as the Narayani Irri-

gation Project. It has recently played 

a dominant role in the national irri-
gation development programme. Imple-
mentation of these programmes has been 
accompanied by efforts to strengthen 
institutional capability by staff 

development and organizational stream­
lining. 


2. PROGRAMMES TO INVOLVE FARMERS
 

2.1 	 Farmers' Participation and
 
a ii
 

Farmers' participation is a new pheno­
menon in Government irrigation pro­
jects, though it has been an integral 
part of communal irrigation systems. 
The concept was first incorporated in 
large projects only in the 1970s. Its
 
area of application has been gradually 
expanded covering even small FIWUD 
schemes. "Water Users Group" is the 
mechanism for farmers' participation. 

Varied forms of farmers' organizations 
are provided for different projects, 
and clear and coherent thinking is 
lacking. In the Narayani Irrigation
 
Project, there is a tertiary-based,
 
two-tier organization, and the bone­
ficiaries served by each division box 
form a grass-roots water users group. 
The members of the group elect their 
leader who maintains liaison with the 
project duthoriLy for operation and 
maintenance of watercourses and field
 
drains. Water distribution (within the
 
tertiary blocks) is also carried out 
by the group. Members of the group are
 
duly registered with the project. The 
same organizational pattern is follow­
ed in the Mahakali Irrigation Project
 
except that the organizations are
 
registered under the Cooperative Act.
 
In the Kankal Irrigation Project,

there is a complex hierarchial multi­
purpose organization similar to a
 
cooperative.
 

In the FIWUD programmes, small irriga­
tion projects are initiated by the 
beneficiaries who make a formal re­
quest to the FIWUD through the Dis­
trict Agriculture Office or the Dis­
trict Panchayat - the political organ­
ization at the district level. Techni­
cal assessment of the request is
 
followed by the formation of a Con­
struction Committee from the benefi­
clerics that implements the project in
 
close cooperation with and technical
 
supervision by FIWUD staff. The pro­
jects are jointly financed by the
 
Government and the beneficiaries.
 
Seventy-five percent of the cost is
 
borne by the Government and the rest 
is contributed by the beneficiaries.
 
Five percent of the contribution must
 
be in cash to be deposited in a bank
 
In advance in the name of the project
 
as a commitment of the beneficiaries 
to the project. After completion, 
water users groups take over the 
entire operation and maintenance of 
the project with technical assistance, 
whenever needed, fro), the Regional 
FIWUD office. . 

Progress on the formation and func­
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tioning of Water Users/ Gcoups has, 

however, not boon enco6raging. Only 

the Narayani irrigation Project has
made some progress with the format~lon. 

of 485 Water Users' Associations,'and 
2168 Water Users Groups. The absence 
of an effective mechanism and approach 
for forming such groups, together with 
a lack of interest among the project 
staff, are the major factors respon-
sible. 


2.2 Strateies to Involve Farmers 


Nepal appreclates the need to involve 
farmers in irrigation development. 
Farmers should be the focus of agri-
cultural development. T1is lphilosophy 
has found its exprossio'n-:'ln the re-
cently promulgated Decentralization 
Act of 1982. This provides for a Dis­
trict Secretariat headed by a District 
Chairman, comprising district offices 
of sectoral ministries. The secretari-
at prepares a District Development 
Plan and provides coordinated services 
for the farmers through service con-
tres and user groups. Water user 
groups have been institutionalized in 
the Act by requiring all local devel-
opment projects to form users' groups 
amo.-ij the beneficiaries. The group has 
been provided with wide-ranging re-
sponsibilities and rights Including a 
right to levy tax. However, the act 
has not yet become operational. But 
the Government is committed to imple-
ment it with the launching of the 
Seventh Plan (1985-90). Detailed rules 
for its er~ective implementation are 
in the making. It is hoped that the 
act, its by-laws and rules, will make 

farmers' participation in the devel-

opment process a reality, 


2.3 Linkiiges 


The abcence of effective coordination 
between DIHM and agriculture-related 
agencies, particularly the DOA, has 
been a chronic problem in agricultural 
development. Linkages between the two 
departments at the policy, programming 
and implementation levels are almost 
nil. This is partly because the two 
departments are under different minis-
tries and also partly because they are 
being looked after by two divisions of 
the Planning Commission at the pro-
gramming level. Likewise, at the 
donors' level, particularly in the 
World Bank and the Asian Development 
Bank, the same type of organizational 
structure exists. As a result, unified 
decision making is conspicuously
 
absent at all levels. 


The Ministty of Agriculture has, in 
recent years, initiated a concept of 
"coordination through programme" for 

which a unified annual production 
programme is prepared at the ministry 
level, and the respective agenciesIncorporate the necessary elements 

into Lhpir annual programmes. Coordi­
nation between irrigation and agri­
culture is based on irrigation facili­
ties provided by Ii1M, where all 
inputs including water are supplied in 
an integrated manner. Preparation of a 
Special Fconomic Programme jointly by 
MOA and I)IUM has also reinforced this 
process. Consequently, the situation 
has slightly improved. But without
 
unified monitoring and supervision,
 
not much tuan be expected. And there is
 
no formal body whereby people working
 
both at the policy and operational
 
level can be brought together to
 
thrash out problems.
 

1. ASSESSMENT OF SYSTEM PERFORMANCE
 

Results of farmers' Involvement in
 
terms of water distribution, system
 
maintenance, water fee collection, ,-nd
 
productivity have not been documented. 
However, it is claimed that wherever
 
water users groups are functioning
 
properly, visible improvements in tile
 
operation, maintenance and producti­
vity are evident. The Director General
 
of the DIIIM reported recently that
 
operation and maintenance expenditure
 
has reduced substantially in the pro­
jects where watet users groupf; started 
functioning. These groups have also
 
been proved effective in solving con­
flicts. The not result is that cro)
 
productivity has increased. In the
 
Narayani Irrigation Project, where
 
water users groups are functioning
 
well, the yields of late and early 
paddy are 3.28 t/ha and 3.52 t/ha, 
significantly higher than those in 
other irrigaticp,projects (2-2.5 t/ha) 
- an Increase A that can partly be 
attributed to thd.',.t-_.jrs' .nvolvement 
In tile projeoc'. 

Similarly in the FIWU) programme, 
under which 14 schemes serving 783 ha 
in two dl.itricts have been completed, 
it is seid in the Department report 
that beneficiary farmers have contri­
buted Ps 670 000 for construction 
alone. recause of their Involvement in 
the entire activities of the project 
from tho beginning, cropping intensity 
increased from 125 to 200 percent. 
Productivity has also increased signi­
ficantly and, as a result, annual
 
Incremental benefits of Rs 4 034 000 
have been reaped. 

4. EVALUATION 

4.1 Fffectivenoss
 

Though the factors contributing to 
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larger involvement of farmers are 

dilficult to identify in the absence 

of empirical studies, some possible 

determinants can be suggested. Ado-

quate provision of physical Infra-

structure and an assured supply of 

water seem to have played a positive

role. Organizational structure, staff-

ing pattern and statf orientation may 

be crucial. Awareness on the part of 

the farmers, their entrepreneurial

quality, and homogeneous socio-econo­
mic characteristics 
are also contri-

butory elements. The better performing

Narayani Irrigation Project has rea-

sonably good provision of tertiary 

sorvices, a fairly adequate water
supply, satisfactory number of agri-
culture staff under Lhe direct command 
of the autonomous project organiza-
tion, and relatively well informed 
farmers. Similarly, FIWUD projects are 

oriented to establishing linkages with 

farmers.
 

4.2 Constraints 


Many factors prevent farmers becoming 

more involved in in irrlgtion systems, 

Central among them is the lack of an 

appropriate mechanism or model for 

devoloping farmers' organization. A 

clear and definite understanding of 

the process of organizing farmers and 

the means for managing these organiza-


tions has not yet been developed. As a
 
result, varied approaches, seemingly

of experimental type, are in vogue (or
 
are being proposed in feasibility
 
studies). Other major constraints
 
include lack of adequate resources and
 
manpower, organizational rigiaity and
 
bureaucratic orientation, and 
a re­
signed or dependent attitude among the
 
farmers.
 

,1.3 Snecific issues
 

For successful irrigation development

and utilization in Nepal, two crucial
 
questions have to be answered. What
 
is the appropriate mechanism for
 
evolving farmers' organization? And
 
what mechanism can be used to improve
 
and expand the farmers' systems with­
out destroying the existing organiza­
tion?
 

I[xtensive investigation of successful
 
farmers' managed irrigation systems.

is expected to provide an indigenous
 
farmer organizational model. This
 
faith is based 
 on the available
 
evidence which suggests that there
 
are many organizational elements in
 
the farmers' managed irrigation
 
system from which much could be
 
learneq ,and which could provide 
a
 
generalized model for farmers' organi­
zation.
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APPENDIX
 

A NOTE ON FARMERS' MANAGEL IRRIGATION SYSTEMS 

(From "Some Observations oil Irrigation Development in Nepal", presented ,it a Water 
Management Seminar, Kathmandu, 1983, by Thakur N. Pant and Jyoti P. Lohani.) 

a. 	Farmers' managed irrigation sys-
tems or communal irrigation sys-
tens are need-based and tile ini-
tiative for organlzir.3 them has 
invariably come fro:n farmers 
themselves. 

b. 	 Communal irrigation systems are 
management intensive. Technical 

deficiencies of the systems have 
largely been compensated for by 
intensive management, backed by
flexible ant stront. organization. 

c. 	Organizational structures ,are 
largely determined by the size ani 
needs of the systems. Complex 
hierarchial and decentralized 
organizational structures have 
also been devised whenever neces-
sary. Even advanced forms of 
organization embodying some 
features of a joint stock company 
are 	found. 


d. 	Though many communal irrigation

schemes are small, no In-built 

bias towards smallness was esta­
blished. There are schemes with an 

irrigated area as large as 15 000 
hectares. The size of the river 

source and the extent of r esource 
requirements determe the size of 
sy!4tems. 


a. 	Members of communal irrigation 

systems usually exercise some sort 

of property right or membership in
 
the systems. Sellin water or 

selling shares or charging rela-

tively higher foes (than justified 

by canal expansion requirements) 

to the latecomers were noticed, 


f. 	Communal irrigation systems are 
dynamic - they are continually 
improving and expanding. Their 
service areas are usually deter-
mined by hydraulic boundaries. But 
one study found the original 
farmers' scheme in the present 
Gaguri irrigation Project to be
 

regressive, that is, monopolized 
by the few households ,-hich 
initiated the schemes. Givo.i the 
ownership of the system, the 
existence of regressive schemes 
cannot be ruled out if there are 
no mechanisms to benefit the 
original developers when improve­
ments are made. 

g. 	 Even in a small area, many inde­
pendent communal irrigation
schemes, sometimes using the same 
river, are found. Households some­
times have multiple memberships 
because their land falls under 
different schemes. When government 
undertakes projects in such an 
area, it invariably combines these 
individual schemes. Thv technical 
difficulty of tapping enough water 
to supply the entire command, the 
difficulty of transporting it 
great distances, and the inability 
to 	 forge a homogeneous group
explain this phenomenon to a large
 
extent.
 

h. 	Many different kinds of leadership
 
are found among the prujects. One 
comon feature is that leadership
is accountable to members in all 
the schemes. The decision-making 
pattern often confirms the local 
socio-economic situation. Politi­
cal organizations have roles only
 
in some schemes.
 

i. 	Community organization is based on 
local resources and, therefore, is 
labour intensive. Modern construc­
tion materials are. used only in a 
few cases, and that has been for 
some specific purposes such as use 
of pipes in a landslide zone. All 
the components of the production 
package - the canal system, 
agriculture technology, organiza­
tlon and management, and the
 
rosource base must be consistently
 
matched.
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1. INTRODUCTION ally 
eaci 

60 to 240 ha are commanded by 
watercourse. The flow of water-

Pakistan is basically an agricultural 
country blessed with immense natural 
resources such as favourable climate, 
fertile, plains, vast irrigation land 

courses is governed by an open outlet 
or "Mogha". Watercouise outlts are 
generally spaced at an interva! of i 
to 1.5 kinon distributaries and ml­

and considerable manpower. nors. While the main and branch canals 

It is an arid to semi-arid country
with a total area of 79.61 million 
hectares, administratively divided 
into four provinces: Punjab, Sind,
NWFP and BaluLhlstan. The total popu-
lation is about 883million, 'nf which 
about 75 million live in tik rural 

are sufficiently controlled by struc­
tures to enable them to carry flow 
from 10 percent more to 60 percent 
less than the designed flow in such a 
way that each watercourse outlet 
receives a constant discharge, until 
the distributary flow drops to about 
threo-quarters of full capacity. When 

1, 

areas. this flow cannot be maintained due to 

Agriculture contributes 29 percent to 
GDP and provides employment for about 
55 percent of the labour force. More-
over, 70 percent of the country's 
exports originate from agrIcuLture 
which therof ore acts as the b~ackbone 
to the country's economy. 

3hortage of water in the main canal, a 
system of closure of distributaries is 
put into effect by rotation so that 
availej.Ie supplies are equitably
shated between distributary/canal 
commands. Under this system, a minor 
and its watercourses can operate
either at full supply level or be 

About 44 
estimated 

percent of the country is 
to be suitable for agricul­

closed; there is no 
of regulation. 

intermediate stage 

ture, out of which 20.26 million ha The distribution of water within a 
are cultivated, 2.78 million ha are 
forest and 11.68 million ha are cul-
turable waste. The cultivated area 
includes 14.8 million irrigated hec-
tares and the remaining 5.47 million 
ha are barani (rainfed ant| riverain).
The total annual cropped area is 19.3 
million ha including 3.75 million ha 
which are double cropped, while 15.55 

watercourse command is by a time rota­
tion system called "Warabandi" with 
each farmer holding a specific time 
period usually every seven days in 
proportierl to the size of his holding. 
The ro,.cfion of turn begins at the 
field closest to outlet and farmers 
take their specified turns and pass 
water on to the next farmer until the 

million ha remain fallow during one last farmer has received his turn. 
season. The country has long been 
self-sufticient in wheat and rico, the 
staple cereals. The ma;or cash crops 
such as cotton and sugarcane are 
partly exported. 

Allotment schedule of turns is decided 
by farmers or sometimes by the Irriga­
tion Department. 

The construction, operation and main­

2. TIlE IRRIGATION SYSTEM 

tenanceo of t!.e watercourses and other 
irrigation channels are the responsi­
bility of Lhe farmers. Because of poor 

The Indus Irrigation System which 
developed over more than one hundred 
years, isi the largest continuous 
irrigation ksyster in the world. It 
covers an area of 16 million ha of 
which 88 percent is cultivable. It 
comprises the Indus and its major 
tributaries, three large dams (Tar-
bela, Mangla and Chashma) with a 
storage capacity of 18.6 billion cubic 
mettes, 48 principal canals emerging 

farmer cooperation and inadequate 
technical assistance, those water­
courses have deteriorated, resulting 
in excessive delivery losses. Hence 
the farmers in the mid and tall 
reaches generally receive considerably
less water than their planned share. 
The 1863 Canal and Dralnage Act pro­
',ides sanctions for the Department of 
Irrigation to assure adequate mainten­
ance of the watercourses by the farm­
ers, but it has never boon enforced. 

from 20 barrages/head works and 89 100 
watercourses. Many of the canals are 
large, 15 of them having a capacity of 
more than 280 m'/s. The total operat-
ing capacity of these canals is 7323 
ml/s with an annual conveyance of 231 

Water supply to the canal cystem is 
governod in most areas by the supply 
available in tle river system rather 
than by actual crop water require­
ments. 

bi lion cubic metres. 4 

The iotal length of canals Is 63 000 
There is 
rivers 

five times 
in summer 

more 
than 

water in the 
in winter. 

km, with watercourses, farm channels 
and ditches running: for another 2 
million km. The capacity of water-
courses is between 28 litres to more 
than 112 litres per second and goner-

Storage at Mangla, Tarbela and Chashma 
reservoirs provides some opportunity 
to regulate the utilization of the 
river flow by storing the water during 
summer and releasing it in winter. It 
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Table I WATERlR-ESoUtRCi;S IOITE;NTIAL ANUi I'Rl;SENT WATER AVAI IAIITY 

T w-r I-_ _ -,la 

.S;urface( waVt 
 171 11 1ul1 111
 

r,)undw L r 
 -
 ,17
 

(901) (0 5,)
 -
16
 

Tota 1 17J 2U7 187 171 
(9 0 1 

l-,- ;,st_ water avai.-,al , 

Surface water 126 94 
 52 I1
 
(75%) (55%)
Groundwat- (79%)

- 4 I 20 16 

( 48%) (79%)
-f-


10
 

'Tota' 126 135 72 67 
(53%)
 

Average river inflow 

is esti mateld that about 10.8 mill ion 3.1 1os se:, in Canals and
ha is preoently irtigatol by canals. Dis-_tC- - ..hu Iat"... 

In addition 
 to t hin-, and Indus lWater lsses in canals and distr ibu­itr iriat-ion stei, t ere are about taries l rpd mainly "pin dischalg e,1 Id1 00 private tubewells with aver- lenIith, olil type,, Stoisilnent in watel,a;,' c pacity of 10 1',/ e.ach And 14 0001 veletation ad malintenalct coditi ions,
pilut i tub,,wlls o, f dlei n,-d capacit, Itc. tiMst 
 rt , , it l-t; anin] texplrt!;of 6U t o 120 lit rt pe n ato- . agli-o tlhi Knt i an t t dl ive ry
At prtesent, th use utiwl 1s plmp(i , ­tjtiit ,1] ici,'tl.'cyor caaI h at] Ild iiti r sLo45 bi I W n mi wate ." & pr' ide 17 it; ie; i lab t 75 percent. on L hinper~lcent ot o| t a I irrliqaLlion water Ito assumptl i onit I isq es:t imated tlhat abt-l)
 
e uxculuii ively 2.7 mil liin ha in 
aitioi A2 hi I I it in'i I watler aret lo t anl­

5L"1I) 1 e'*iit iiq lme ,iial'il-]in! l ; . nuall y ii thIe t iiwIls, di;tributLaries
 
T w e 1Is ll um t ht water di rlC 
]y into anO minor;.

'.4alt'r:m i, OtS; i; ] I i,! tm!tI, l t . 

1.2 .1 tn _in ,,_, tr y;i , 

1. IRIG;ATl l :,IA%.A;hM-,,LN-IT P!'RtetIEMS Re;earch by itt/1'AIPDA in 1973 at Mona 
Rec lIama i iti talxpsr ta In ' t at ion,lhie iliqL i tn s;yst m of 'akistan can ',1k ji t a,n (Pit"k,;) in,, 'i,',td that thebe d~ividude intL(0 two) parIt-;, Par~t I orl opoat',l i'nl 1 ,s in thei waiter-ourses.q.).


t hOe. [Ip1)e " Fa r t. lIIen h ,lb* t ht' wa ,LI- we'l ,as1 hiqh as I]-) - ma
r 1 cen Ir'm ni!;t
 
1201A *e ut.'lt and conrst;i;t:; to caal !s;, 11-201 1.1 col' t pns ul tI ]11i ll it It im)i
di st r ihut "s arl in iriml ;. l1"p ma i n- d- ; 'Iij :. 'ten, Ilos5':; W, jl ' |. lll i !,, -at I:n t ( ll ra the' Itt .-r i itt ,f t i t - porl- !;,a~irit". Conro/l Alll'] Pec 1]1111,11ion 
ini! ity ot tIh rlnv.,rnm ,nt (1 rrigat

1 ion P rm to t (1;('API') ai,,' . l 1 7,, a1Depairtmeltnt ) . Par,[ f I or tih, l,,)wor[ Partl| z ,[ s'
nuil f 40] ;Arlpll t" wq, CM' t n,)J' i 1 
u~L4111St.S if watl*r rlulf;esf ,;lit fieldr Panlfja ' ;I*~it'] L", N':! d 'lt' 1711" d 
il,, I !; w h ich i I i , ! ltow tht wa t er- PmiX',',l li't if. 1',; t.l'wl-n i I, :1 id 6,7 

I oh11 t i..o t,. I'll h 'r. i 't I he Wl hiiit',a . i'4at -r-"nrn ! '!,('l,*Hl!lr spo;l)s,ih],, ofI abhon 1 t;-, con,' Ci 1'Yalpet, i'cnta It" 51' t . Anolt.her udhy ,
,It 1p, ! I r i -lo, .. 11 i,'.( tI 11 1 I ]sot(. Wa t e rI­nr ', t i ; J)"~- ll f I:!r n I tI Io 

ll r I n ._,t.1 ,, ' J t~~l ,l ; ';it . 1:xll t , ; p.t Io r a' t!',l;..!; ci tli tnq Ra, i a nrd Kha i I !;,,,a( [nst 
1,--w , 171l'l!H f l o I t!h ' )I, " i lt ) 17]'1' h,- p i n( i 1 tit I - I - 't i ve 1)1 a n n 
ny':;t.,111 f,f I "n l un f i vIl ; 1,;t w"I i n iri-I. i l )ri I) W A I' , i it A I th,,- I o u r 
" il 1, ,' ,I f s 1 ( , ,I t t , d ! im , t f s ill I r v', I -: ! I irrt, ; ;tt.'s ; i, I ii',t + l i( ,11, r ll ,of f i­
han: (1,t,-!r t'tnu lIt, in l i it :;it!-- an; il t f o r s,) (I, 4 2io, at,(I, c i,,nc ies p, r 5i 
stt.,ii ll'/ r',duu ,d d,,liv,'rV effItic.iency, percent t or BI ti,,I)hi st at, ,46 per~ce~nt
aind hi~qh wot|(-r forl NV,1-'11and 1 1-1cet~tn for Pullnjai).::;:; !)[ 
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Based on an average 46, perc...t con- .dueo.poor-lane.-levelling, and 
trad.
veyance loss, it is estimated that tional agronomic and agricultural
64 billion m water is lost in 
water- practices. The Colorado State Univer
courses. These losses are due to a sity (CSU) and WAPDA identified fieldvariety of reasons, such as poor application eft.iciencies as 79 percent
maintenance, seepage, 
 over topping, and 70 percent 
 respectively during
dead storage, leaky junctions and different studjas in 1977-78. If 
both
turnouts. 
 studios are combined, the average 

appiication efficiency comes out at 74
 
percent. It is otimated that about 203.3 Application Losses billion ml of water are lost during 
its application in the fields an-The losses from the field are mainly nually. 

Table 2 WATER INLOSSES IRRIGATION SYSTEM AND ITS SAVING WITH ON-FARM 
WATER MANA'EMENT
 

3Billion m 

Canal withdrawals (1977-781 126
Water losses in canals and distributaries 
 -32
Available canal water at watercourse head 
 94
Gror dwater at watercourse head 41 

Total (watercourse head) 135 

Water losses on the farm 
Watr lost in watercourse (47%) 63
Wat' lost in field (21%) 15
 

Total losses on the farm 78 
Water saved throuh OWM 

Watercourse improvemeni (90% eff)

Precision land levelling (85% eff) 

42
 
4
 

Total (savings) 46
 

4. NEED FOR ON-FARM WATER MANAGEMENT yields be increased 2-5 times bycan 

In adopting improved agronomic and irri­the past, th" strategy was focussed 
 gation practices.
 
on increasing water availability in
irrigated agriculture and tackling the Another 
serious problem encountered
problems of waterlogging and salinity 
 from poor water management was theby adopting curative measures. Thus menace of waterlogging and salinity.new canals were constructed and old 
 The water table which was about 30 mcanals were remodelled to divert more deep before the development of irriga­water from rivers. Three large reser- tion system has now reached to withinvoirs (Mangla, Tarbola and Chashma) 
 3 m in nearly 50 percent of the Cul­
were constructed and tremendous ground 
 turable Canal Command 
Area (CCCA).
water resources were exploited. But we Some 
32 percent of the CCCA has 
a
failed to match the cropped area with water table 1.5 
to 3 m below ground
the increased water availability level, 17 percent has a water table
mainly due to increased water losses loss 1.5
than m deep in the months of
during conveyance and field applica- June to October. Nearly 18 percent oftion. It was recognized that water the Canaltotal Command Area is cov­management must be improved to in- ered by more than 20 SCARPs having
crease the cropped area proportion- 11 200 and 
1 260 fresh and saline
ately to the water supply. 
 groundwater tubewells respectively and
 

a network of surface and tile drains.Crop yields in Pakistan are still very 
 But even in the completed SCARP areas
low compared to leading~world agricul- waterlogging and salinity are stilltural countries in spi te of fertile not under control. This made us rea­land, a large Irrigation system and lize that curative measures alone arefavourable climate. Although many 
 not a solttion to controlling water­factors contribute 
to low crop yields, ]ogginn. . .' salinity. Preventive mea­recent experiments have proved that 
 sures are L..]uired to prevent major
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Table 	3 WATIER 	AVAIIJABII 

...........................
Canal wi t-h'Iraiw I, 

At. canal At wAt 
........- --- J IM'.1 'Ai 

960-61 '19.41 /1. i 
1961-62 10.2.21 7 ,b, 
1962-63 1011.80 1 .4 
1961]-64 ~ I10.1d tHA.h. 

I 9 n - i , I . 1 i1I7 
1'i7-t,7 116.01 HH./h 
I i 1 ) 7 - I,'3 I M] il )0 .h87 


1 1 -7 123.1'nl"o 42.17 
I 7 -71 10lt.7,, HU.M,
1 7 1 - 7.! 10 h .8l a H0L.1 
I '.7- - i 124 ..i6 M H 


1- 1 lII. ',IM .,0 
1116.61 '91.50 

I , 112.01 91 .51t 
I 
1 177-

i IIn ' , 

Table 	I 

(CC' 


SourceI:: 


recharqe 
a vchniave 


I .1.9. '4921 
1 2" . 2 '44.11 

'0; 27 ,27% 

I an, 
1.1 1no ut." 

P'utIhe,Y if irr lqatti~ln ,-'ffic:intri w;
 
are. nort inc(r+'!i,-dt{,mo+'re thanlr 401 bi 1­
1 o ii ' I t i:r ,r,,I -,,,uIrId I 'r 

I]!i 've t' a lt I he w lt ,t-ro lrn, 1';+ to€h,-ad 

-t+! t,# +,i~ n c 'ropt ,t- t- , i i It-­t 

i 


met ';. S i..l,-t I v," pe.rcent in; a+t,IIIn-

;t)le Lthrou' li I iIlliI '.ew.,! c.' rsi!;o
1i ln i iprove n'1ts; liin'q mailde 
lindlir 	 oiri- I aill waLt r Ilw*ri'l''irIil (l.r'wmi, ) 

,TY AT WA'
1I'AR(OR;0I. 
(billi, n M ) 

..................................
1roindwater 

Iriv--,' 
I 

I .1 
2.71 
1.77 

n,. 0 


1 1. 

1.76 

1J;
I2mt,. 


10.,5 

17.11 

19
l ).111) 


2.
,u.04l 


22.10 

25.21 

25.23 


26.6, 

2H. 06 

1,t0% 


C'UltUr-abl+p Canalll]Commandl~lllArea'
 

(O2' , W.:'APDA, 1975. 

Lo Lhe aquifer . T'hin could h, 

t-hrollh impv f ,1 r 'i1[I 'w 

. 
; t 

IILIAD
 

tiLubwo 'il 

i 	 . ,it. w/c how, 
.l..l.. .. . 

0.hH 77. 1
 
1.1 111t. 18 
2.M H .91
 
io.lI U M).H
 

. .1 O I9. 3') 

2. 	1 101.411 
.Hh 10it). 11 

5.14 1 11. 16 
6.21H 11,4.24 
b .5h 105 . b 6 
6.98] 20.1,t 

7.,14 1113.82 
11.09 113.69
 
111.19 127.22 
11 .71 1211.26 
12.1 135 .413
 

18011% 76% 

XTENT O WA'I'TLG.G0(ING AND SALI.I TY 
(million ha) 

.Clii 'II :a ln a li Ii'' ilkar i 

Punjab 
Sini 
.1 ."1' 
1 1 'Bjl i oi.,n 

P',k i s; ,-n 

9.11 H.21 
6.95 .U11 
1.. 7 01.41 
VI. 1 1.5 

17 .04, 1 1.1'6' 

I.IH 
1.26 
-
-

2..44, 

2.64 
1.H7 
-
-

4.51 

1.82 
1.11 
0 . 1 
MU.O 

b.991 

0.41 
1.23 

1.6,1 

1.21 
1.17 

-

1.08 

2.111 
-
-

2.10) 

1.72 
5.110 
0 .0,4 
0 ,114 

H.9(1 

!r-;, I2I., 17;e 50If 26% 22% 15% 610 

Mode. ralI,, :'atI i, E':e 1-IS mllilo ;/cill. 

pr+M ramlntr.io It has also on reco­
raized Lhat, it. is cheaper to s;avO watur 

t.hrouqh watot urill ' iInlp- voIien L t.lat 
f.">devvlop a new walter .stlpply
/ .
 

5. IRRI;ATI) IOIl :o1Vl:M;.'IT P,'t1IAMMNES 

13 .1 O/.'Wtlt_ (t pr j L:t
 

Arl inl' at'ratd f iv-yoar pi ilot project 
w i i.h Lil' fi llowinq colpoln nts war 

http:ramlntr.io
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launched in 1976 with the assistance improved cultural practices,
of USAID. 
 proper seeding and fertilizeri" " 	 applications.
 
Improvement of watercqurses to 
reduce delivery losses. ,, d. Establishment of Water Users' 

Associations on watercourses 

a. 


b. Precisio,; land levelling of 	 to

the help carry out improvement 	andk
fields to permkt application of 	 maintenance 
of the watercourse
 

water uniformly to all parts of and effticient utilization 	 of 
the fields. 
 available water.
 

c. Training o farmers 
in improved u. Trraining and encouraging private
 
crop and 
water management tech- contractors to help the farmersniques including optimal water 	 in 
watercourse improvement and
application rates and timing, 
 precision land levelling.
 

Table 5 PERSPECTIVE PLAN FOR ADDITIONAL WATER DEVhLOPMENT UP TO 2U0 

Potential yield Annual cost at
Programme 
 at farm inlet farm inlet 
Billion in' 6 (Rs IOO in3)3 

Watercourse Improvement* 18.9 43 36
Canal remodelling 3.9 8 
 158
 
Public tubewells (SCARP) 	 3.8 8 
 101
Private tubewells 
 8.8 20 	 89 ' 
Surface water storage (5.5) (13)


Kalabagh 
 5.D It 138

Thal 
 1.5 4 	 170
 
Chotari 
 0.6 2 
 122
 
Mancher 
 1.5 4 211
 
Sedimentation 
 -3.2 -8 	 -


Riverine groundwater 	 3.2 8 
 162
 

Total 	 44.0 100 d 
Simple rehabilitation/reconstruction of watercourses with pacca structures.
 

Source: Master Planning Division, WAPDA.
 

'rhe Provincial Agriculture Departments 	 The pilot project was successfully
were responsible for execution of the 	 completed on 
30 June 1981. During the

pilot project 
on the farms and the project period, 1319 watercourses were 
programme was coordinated by the improved by lining 10-15 percent

Ministry of Food and Agriculture lengths of watercourses and rocon­through its Water Management wing. 	 structing the remaining lengths ac­

cording to engineering designs with
The p'lIot project covered representa-	 concrete control structures. 
In addi­
tive areas of all the tour provinces tion, about 3D 300 ha of land waswhich include different ecological precisely levelled (+2 cm). The tart/

zones, SCA1PS and non-SCARP 
areas, gets and physical achievements 	 of thesandy inaonon-sandy soils and small to pilot project are compared in Table 6. 
medium size farms.
 

Table 6 TARIGETS AND ACIIIEVEMENTS OF OFWM PILOT PROJECT 

Project Component 	 Tarcat Achievement Percentage
 

Improved watercourses (nos.) 1 211 
 1 319 109
Precision land 'levelling (ha) 74 760 30 300 
 22
 
Water Users' Associations (nos.) - 2 U23
 
Number of farmers trained (nos.) 4 642 6 351 
 137
 
Numberof field teams (nos.) 70 56 80
 

Although achievements in precision proposed targets, ,Lhe lproject did

land levelling 
 fell short of the achieve its major objective of creat­



..i'. . .. . .. .• . .. ( . ..
 17 - . . . ... 	 .
 

ing a realization among the farmers ofthe importance and usefulness 6f the / nLthusiasm 
il view the farmers''keeping

and 	response to this
 
OFWM programme. 	 component.
 

The experience gained from the pilot f A sophisticated drip/trickle
project enabled us to try alternate irrigation system was envisaged
approaches in watercourse improvement, on an experimental basis i11
precision land Levelling, and dissem- Pialuchistan.
 
ination of improved crop and water
 
management techniques. More suitable g. Installation oL tubewells at the
approaches tor different. situations 
 head 	 of improved watercoursos for were identified and are now utilized various sijtuations were envisaged

in on-going OFWM programmes in the in the progjammo towincrease thecountry. These include: 
 water availability and to demon­

sirate the conjunctive use of
 
a. 	 The limit tor lining percentage water at 
the 	farm level. This
 

of watercourses 
 was increased component would also help to
 
"trom lU-I5 to 15-30 percent, to reduce or reverse the long-term15 percent for Fresh Ground-Wator rise il grounowater levels and
(FGW) zones and to 30 percent tor reduce the"process of waterlog­saline groundwater 
 zones and ging and salinity.
 
sandy areas.
 

h. 	 To make Water Users' Associations
b. 	 To reap 
rapid benefits with low more effective and beneficial,

cost, a crash programme of water- legislation was enacted in 1981.
 
course improvement was intro­
duced. It includes improving After the success of the pilot pro­watercourses by heavy cleaning, ject, modified regular OFWM programmes
resectioning and realigning, and were inltiatd in all the 	 irrigated
installation of concrete puccas 
 areas of Pakistan with the assistance(turnouts) with labour provided of the World Bank and the Asian Devel­
by the farmers. 	 opment Bank.
 

c. 	 Demonstration plots were planned

at each watercourse to dissemin- 5.2 	 OFWM Project (IDA/IFAD financed)

ate the benefits of OFWM to the
 
adjoining farmers. 
 This project. was initially for three 

(tyears (July 1981-1984) but has nowd. 	 Farm management plans were intro- been extended for one year up to 30
duced to evaluate the programme June 1985. The total cost of the
 
at farm level, 
 project is Rs 1 104.6 million. The
 

details of the targets and physical
e. 	 Subsidy on PLL component was achievements up to December 1983 are
 
withdrawn by the Government indicated in Table 7.
 

Table 7 TARGETS AND ACHIEVEMENTS OF IDA/IFAD FINANCEI) OFWM PROJECT
 

' Achievements
 
Item (no.) Targets Total
 

1981-82 1982-83 1983 to
 
Dec. 83
 

Watercourse improvement/renovation 
 2 U65 440 812 359 1 611Accelerated 
watercourse improvement 16 500 2 830 5 124 1 320 9 274

Precision land levelling (ha) 1 487 3 771 4691 1 964 10 426
Demonstration plots 
 1 723 162 898 524 1 584
 
Water storage tanks 
 37 8 12 21 41
Water Users' Associations registered 18 565 L 029 744
2 158 31 931
 
Training 2 869 1 941 1 762 829 4 532
 

5.3 	 OFWM Project-- ADB finan 
 d)t 6. FARMERS' PARTICIPATION
 

_is\p 	 four- Farmers have been given full parti­year 	project (July 1981 to JuneA 1I985) , *cipation in the OFWM programme aslocated in one of the districts of members of 
Water Users' Associations.

Punjab province, and in one i1n the These Associations are organized and
district 
of NWFP, at a total cost of registered at each watercourse prior

Rs 443.87 million. The details of the to improvement under the Water Users'
 
targets and achievements in Tdble 8. 
 Associations Ordinance of 1981. Since
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Table 8 TARGETS AND ACIEVEMENTS OF ADB FINANCED OFWM LiRUOECT 

'J":; " " "'Ach ieolulnenS
 

Item (,/o,) Targets Trotal., "---t 
P1981-82 1982-83 1983 to 

Dec. 83
 

Watercourse improvement 1 250 128 ,/ 330 120 578 
Demonstration plots 1 250 99- 35 87 512 
'rubewells installed 950 - - - -
Precision land levelling (ha) 2 519 321 755 345 1 421 
Water Users' Associations registered 1 25U 163 413 186 762 
Training 354U 479 723 447 1 649 

0 

there are generally from 15-75 farmers - to propose essential modifica 
on each watercourse, it is impossible Lions of the warahandi (sched­
to g~ve detailed guidance to each uling) to the irrigation Depart­
farmer. Therefore, a Water User Asso- ment;
 
ciation Executive Committee is selec­
ted by the farmers. Generally three or to establish a watercourse opera­
four active committee members repre- Lion and maintenance system; and
 
senting head, middle and tail sections
 
at the watercourse are selected for - to ensure that good quality work 
the Executive Committee by the farmers is done, following the National 
in a democratic way. The Executive Standards tor practices and 
Committee guides the UFWM project materials. 
staff in the planning, construction 
and maintenance of improved water­
courses. The diduties and responsibili- Farmers within Water Users Associa­
ties of the Water User Associations tions are helped to obtain loans from 
are given below: the Cooperative/Commercial Banks for 

individual improvement, such as PLL, 
- to help plan the works of ir- structures, additional liniing, instal­

provement, including site selec- lation of tubewells, and for other
 
tion tor check structures, turn- agricultural inputs such as fertili­
outs, culverts, butfato baths, zer, insecticide and pesticide, and
 
pucca lining and kutcha improve- seed.
 
ment; 


The performance of these tiny demo­
- to resolve land disputes cauip(d cratic organizations has been satis­

by the proposed watercou4se factory. These are growing in number 
realignment; and gaining popularity as the most 

successful cooperative bodies in the 
- to determine the labour asseo.- history of Pakistan. 

ment per holding; 
Water Users' Associations are making 

- to determine the schedule tor extensive publicity for the project
 
the watercourse improvement pro- through slogans. Two examples are
 
gramme; quoLedbelow:
 

- to assist in gathering an con- i. "It is ironic that irrigation 
trolling labourers for water- water which had been the major 
course construction; source of dJispute in the village, 

became the strongest mediator for
 
- to supervise the labourers and cohest'On among the farmers."
 

provide them with the necesr!ary
 
equipment; ii. "It is amazing that the dramatic
 

change in farm production has 
- to encourage those who are late, been achieved with the same water 

absent, or whose work iE sub- within the same scheduling, with 
standard to develop c more post- the same land and people." 
ive worn atttiue; Such slogans motivate new farmer 

- to maKe uecISOrs S ocuI I lg groups to improve their-watercourses 
rescheuiLing or Wdaer wren d and old farmers .o maigikain the reno­
reach is unuer construcLuton ane( vated ones properly. Md'IIovor, water 
the water cannot be use( by the disputes have either ended or been 
normal user; minimized. 

2 
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6.I Liaison between the Agriculture 
Department and othr Government 
Agencies 

between the farmers have been almost 
eliminated. The once laborious assign­
ment of irrigation allowances to the 

The Irrigation Department is respon-
sible for supplying irrigation water 
to the waterc 'ucse head and Agricul-
ture Departmints are responsible for 

crops has now buen converted into an 
easy job. 

The project maintenance of the water­
courses resulted in an increase of 

7 other .-cjiculture inputs,
proved seed, pesticides. 

such 
rho 

as im-
water-

water availability at the 
The middle and tail end 

farm level. 
farmers are 

courses are the responsibility of tile now getting their full share of water 
farmers. Development planning for 
water resources including surface and 
subsurface drainage systems to arrest 
waterlogging and salinity is the 
responsibility of the Water and Power 
Development Authority (WAPDA) which 
also controls reservoir operation to 
release water for canals. The pro­
vincial irrigation departments place 
their indents to the WAPDA according 
to their requirements and the water is 
then released from the reservoirs 
accordingly. The control of barrages 
and canals is with the irrigation do-
partment, which is responsible for the 
distribution of water according to the 
crop season's needs of the different 
areas. But no institution is really 
involved wita farm level improvement, 
The On-Farm Water Management Project 
takes up with3 farmers' cooperation the 
farm level improvement in the form of 
watercourses renovation/reconstruction 

which prior to the project was mainly
wasted during conveyance as a result 
of poorly managed watercourses. There 
is seldom any complaint about the 
shortage O- distribution of water, 
provided the authorized discharge from 
mogha (outlets) is available. 

The responsibility of maintenance of 
canals, distributaries and minors and 
drainage ''lies with the Irrigation 
Department whereas the watercourses 
are being maintained by the farmers 
themselves in the project areas under 
the supervision of the Water Usor%;' 
Associations. Recent studies have 
revealed that "although Water Usirs' 
Associations were formed on each of 
the watercourses, many lost vitality 
after the watercourse Improvement/ 
structures were finished and they
reverted to traditional modes of 
pattern including watercourse main­

and PLL, etc. 

The On-Farm Water Management Director-
atos under the Agriculture Department 

tenance. After post improvement work 
the Water Users' Associations should 
be continuously monitored with par­
ticular attention directed to their 

undertake all engineering and physical 
tasks associated with water within a 

performance 
courses". 

in maintaining the water­

watercourse command area. The Exten­
sion Wing of the Agriculture Depart­
mont is responsible foc combining into 
the extension package. all the non­

8. IMPACT OF PROJECT 

structural water inputs,,together with 
non-water inputs. The FWM projects 
strengthen the Agriculture Extension 
services by providing (a) training for 
its personnel in the provi'icial OFWM 
institutes; (b) lay-out demonstration 

The increase in water by minimizing
the conveyance losses has made an 
obvious impact on increasing cropping
intensity as well as producing higher 
yields. Studies carried out at differ­
ent watercourses have reached the 

plots on renovated watercourses for 
demonstrating techniques to farmers 

following 
tions. 

conclusions and rocommonda­

for increasing agricultural produc­
tion; (c) incremental agricultural 
supplies of non-water Inputs required
for such demonstrations. Monthly 

.. The watercourse improvement pro­
gramme has increased the convey­
ance efficiency of the water­

meetings are arranged between the 
officials of OFWM and Extension ser-
vices to encourage coordination and 
improve input services to the farmers 

course and overall conveyance
efficiency. About 23-27 percent 
of water losses occurring in the 
main watercourses were saved. The 

and Water Users Associations. increase In overall delivery of­
ficiency has enabled the delivery 

7. ASSESSMENT OF SYSTEM 
of additional water to fields, If 
outlet discharges are the same. 

PERFORMANCE 

The involvement of farmers on a large
scale in the OFWM project in the shape 
of Water Users' Associations helped to 
a great extent to solve the mainten-

These water savings were achieved 
by lining an average of 10 per­
cent of the total watercourse 
length and earthen improvement of 
75 percent of the length. 

ance problems 
project areas. 

of watercourses in the 
The day to day disputes 

ii. The precision land levelling 
yielded significant benefits 

has 
to 

: i . . : " "
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1. 	 IRRIGATION MANAGEMENT CONDITIONS workers to visit every farm. There is 
a need, therefore, to Improve the 

1.1 	 General supervision of farmers so 4at modern 
methods and techniques can \be taught 

Koinadugu Integrated Agricultural 	 and followed by farmers. \
 
Development Project (KIADP), an arm of
 
the Ministry of Agriculture and Natu-	 These problems art? being s' ) ved as 
ral Resources, is organized to assist 	 follows:
 
farmers in:
 

a. stream studies are being made 
- cattle rearing and ox-traction; during the different seasons; 
- improvement of crop farmingdaoteuh­niques; b. 	 dams ate now constructed only 

- creation of variable input loans; after a data collection period of 
- development of swamps by better at least !} o years; 

planning of drainage and irriga­
tion structures; and c. 	 farmer are heldai i,ssin Deeen 

- the construction of feeder roads. 	 at Ace P raI Development 
Centres 4t-L' least once every

The project is in the northmost dis-	 month; ant 
trict (Koinadugu) of Sierra Leone, a 
country on the West Coast of Africa 	 d. a department has been sot up to 
between latit~de 70 and 10, North and 	 improve old feeder roads and open
longitudes 10 30' and 13 15' West. up new ones so that more and more 
The country has a long wet season farmers can be reached. 
(April to November) and a long drvy 
season 8Ilovember to April.) during
which little or no rain falis. Tomp- 1.4 Irrigation Improvement Programmes 
eratures are high enough for crops to 
grow but the unavailability of rain One of the major irrigation programmes 
during the dry season necessitates in the country is the Rhombe Swamp
irrigation. The high rainfall in the Agricultural Development Project. A 
wet season provides more water than feasibility study has been completed 
necessary for crops to grow in the and the project is expected to be 
swdmms. Drainage is therefore required implemented in the near future. Many
for proper regulation of field water other drainage and irrigation projects 
in the swamps, are also being studied. 

The World Bank has also agreed to set 
1.2 	 Irrigation System up an irrigation and drainage unit 

under the Ministry. This unit is 
Swamps are of the most,- suitable envi- expected to have expatriate irrigation
 
ronment in which tc/ grow rice, a engineers working wiLn local engl­
staple food in Siurra Leone. The neers. It would provide advice on the
 
irrigation system is therefore centred engineering aspects of irrigation and 
on swamps only. The method commonly drainage to the Mi, istry itself, and 
used is surface irrigation by gravity, to all agricultural development pro-
Mechanical pumping is rare and cannot jects.
be effectively and economically han­
dled by farmers.
 

2. PROGRAMMES TO INVOLVE FARMERS
 
1.3 Irrigat'ion Management Problems
 

2.1 Farmers' Participation and 
There are no hydrological data on organization 
streams which are the only source of 
irrigation water. This has produced Farmers have played an important role 
two problems. First, the size of most in establishing irrigation and drain­
of the streams was under-estimated age schemes. In KIADP, farmers are 
during dam construction in the dry organized into groups, each of which 
season. During the rains, floods have 	 has a leader. Among other agricultural
 
caused serious damage to these dams. 	 activities, the groups act as work 
Secondly, some of the seasonal streams gangs helping construct irrigation 
wore mistaken for perennial streams at canals, drains and bunds, and level 
the time of development. During ad- paddy rice plots. The group loaders 
verse dry season periods, the supply are the main links between the project
of water to field crops has been zero and group members. 
from -these streams. 

The percentage of illiterate farmers 	 2.2 Strategies to Involve Farmers
 
is high and the road network is too 
poor for the few extension field 	 Field days are organized by the Train­

li . . 
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ing Officer of the project in collabo- 3.2 Svstem Maintenance
 
ration with the Chief Extension and
 
Land Development Officer. The farmers Farmers ||ormdly carry out maintenance 
are taken to different successful work with Iit£tle or no advice from the 
farmers' fields and project demonstra- extention agent in charge of the area. 
tion farms where they are taught the When serious damage occurs, the Land 
design, operation and maintenance of Development Department will undertake 
irrigation and drainage schemes, tile maintenance at project cost. 

Maintenance has gradually improved due 
The European Economic Commission (EEC) to past experience and the involvement
 
countries and the Sierra Leone Govern- of many farmers in irrigation and
 
m-nt provide the funds to run tile pro- drainage schemes.
 
ject. The EEC representative in Sierra 
Leone, the National Authorizing Oti­
cer and the Ministry of Agriculture 
and Natural Resources supervise the 3.3 [rriLtion Water Fees 
Project Manager and staff in running
the project tor the farmers. KIADP is In KIADP the only money paid by farm­
an integrated project divided into ers to the project is repayment of the 
departments and units, each of which loan given in respect o swamp devel­
works with farmer groups in various opment. Such loans may be in the form 
fields, including irrigation and 	 of construction materials or cash"for 
drainage. 	 hired labour. The repayment is spread 

over tour years. After the liquidation
Farmers are given two types of loans of the loan no more fees are paid by
 
as support: seasonal loans comprising farmers.
 
improvee seeds, tools and fertilizers;
 
and development loans, comprising cash
 
for hired labour, ana construction
 
materials such as cement, iron rods 3.4 Agricultural Production/

and boards. 	 Productivity
 

Farmers themselves organize an irriga- Over a period of five years, high

tion water regulation agreement with- yields have been recorded from fully
 
out the intervention of government developed swamps while low yields

organizations. This Is traditionally continued to be reported from undeve­
done among farmers without even a loped swamps.

local authority in the first instance.
 
Where problems arise, the matter is
 
first referred to the farmer group Extract from 1979 to 1984 Yield
 
leader. [f he cannot solve it, then Records:
 
the local village headman is approac'­
ed. The Paramount Chief 
is tle last
 
and most powerful authority to settle Fully developed swamp
 
land and water disputes among farmers.
 
A high degree of cooperation has exis- Highest yield per ha = 3127 kg*

ted among farmers in KIADP and serious Lowest yield per ha = 2760 kg

problems are uncommon.
 

Undeveloped swamps
 

3H 	 ighest yield per ha = 2373 kg
. ASSESSMENT OF SYSTEM PERFORMANCE Lowest yield per ha = 1545 

3.1 Water Distribution 	 A Estimated at I bushel = 23 kg paddy 

however, yields depend on the follow­* The involvement of f~rtners in irriga- ing factors:tion water supply pJas%..been simple.
 
Farmers open the 'ntaile-sluice and - variety of rice grown;

water flows into the irr'igation canal - water regime of tie swamp;
 
by gravity. Water Is then led into - type of soil;
 
paddy plots from tve irrigation gutter
 
through inlets wl.ich can be opened or - timely planting; and
 
closed when required. 	 - agronomic care such as fertiizer

application, weeding, control of
 
The availability and fair distribution rodents, birds and insect posts.
 
of water over the years has been much Under irrigation schemes it has been
 
improved as a result of tle farmers' possible to grow two or three crops of
 
involvement. However, periodical prob- rice per annum. A good cropping calen­
lems do arise where several farmers dar, if strictly followed, helps to
 
have a common source of water supply 	 achieve goods yields.

to irrigate different farm units.
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1. 	 iRRiGATION MANAGFMNT CONDiTiONS clay loa"1 cover an aroa of 500O ha and 
haVil low organIc "1attor, 1odeorato 

1.1 1Itroduction 	 d ra I nah ilIL q and prinea l)i I Iy 1wih 
groundwater 2 m below surface dtring

Nong Wet Pioneer Agrice,ltire Project most: oifthe year.
(NWPAP) was conceived in 1969 by thu 
Committee for Coordination of Ilnveiiti­
gation of the Lower Mokong Basin and I.1 Tho [rrialtiorisystem
the Government of Thai land an the 
first comprehensive plan for irrigated Water for irrigat ion is provided from 
agricultiural developmenL in Mkii Lilt,the he ilratana Dam on the Nam Pong
Basin. The Government has granted high river, which has a :il.orage capacity of

ipriority L, the Project as an impor- 2550 mi Ll on m . In the dry season 
tant element. In the development of ~adeqor m .u wal.er is available for 80 
northeast Thailand, the 1east dveI- percen. of Lho years. During the wet 
oped region of the country. seasron therey is normally no probl,)m. 

NWPAP was begun in OcLober 1975 as tile 	 A summary of the upgraded irrigation
firsti land consolidation project in facilities Is provided in Table 1. TIle 
the north-east region with a loan of construcLion work under the project
US$ 5.0 million from the Asian Devel- included rehabilitation of 98.2 kmnOf 
op.ent Bank. lined lateral canals and the construc­

tion of 22.1 kinof new latera-ls in
The project aimed at increasing agri- ditch improvoament areas. 
cultural production and stabilizing
the economy of farm families in the Work on improvements to the drainage
12 000 ha area in and around Khon Kaen system was begun in 1978 and included 
City through rehabilitation of the several routes of natural drains, the 
main irrigation and drainage system 8.4 km1 lual Yai drainage excavation 
and provision of complete on-far"1 and the 10.8 km1Hucy Ple Lal drainage
facilities, coupled with the intro- route which was begun in september
duction of double cropping of rice, 1980. 
more intensive extension services and 
agricultural cooperatives. The area Erosion is a problem in many drainF:ge 
was to be set up as a model for inten- channels due to steel slopes and the 
sive agricultural development in the abience of structures at the end of 
region, drains. eheso problems may escalate in 

future.

For this purpose, the Government had 
formulated an ambitious integrated A flood protection dyke was scheduled 
development plan covering not only to be constructed during 1980-81 to
paddy and upland crop cultivation but protect low-lying land in the southern 
also demonstrations for fish culture part of the project. This was to com­

;and livestock raising in the area to prise 9.5 km1of feeder road and 18 kmn 
<help increase farmers' living stan- of new embankment: along the Nam Chi 
dards. River. Construction work began in 

August 19812 and was scheduled for 
completion in September 1983. 

1.2 Description of the Project Area
 

The Project is located in Khon Kaen 	 1.4 On-farm Developments
province and has a command area of 
10 000 ha which is served from the Nam Construction of on-far"1 development
Pong weir on the Nam Pong river, works was undertaken in 1976 and 1977 

using existing Royal irrigation De-
The climate in the project area is partlent (RID) equipment. On the basis
tropical with monthly average of this experience it was decided that 
temperatures (Fanging from 22.5 C in for about half the area intensive land 
January to 30 C in May. Annual rain- consolidation works would be carried 
fall averages about 1200 mmt and is out and for tile remaining area "exten­
characterized by a pronounced seasonal sive" ditch improvement works.
 
distribution with more than 85 percent

of rainfall occuring in the period A number of problems wes encountered 
from May to October. in implementing tle on-farm develop­

ment works. The contracts for land
The soils in the project area are of consolidation work required at least 
alluvial origin, mainly heavy clay and six months lead time for the awarding
sandy loam. The heavy clay soils are of contracts and difficulties were 
acidic, of moderate fertility, low experienced in preparing the necessary
organic matter, poor drainability and documents sufficiently far in advance 
with groundwater 2 m below surface to ensure contractors could begin at 
covering about 7000 ha of flat low- the commencement of the dry season. In 
lands. The sandy loam soils over sandy mnost cases the contractors did not 
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Table I SUMMARY OF PRCJECT 

__nt 


Service Area
 
a. 	Gross area 

b. 	Net area 


Main Irrigation Facilities
 

a. 	Enlargement and improvement of
 
existing main canal 


b. 	Improvement of check structut.c: 
- in main canals :, 
- in lateral canals 

c. Enlargement of elevated flume 
7 d. Improvement of existing laterals 

e. 	Construction of new laterals 


Main Draina e Faciliti4Sa
 

a. 	Main and secondary drains 

b. 	 Drainage structures 


Terminal Facilities 


a. 	Land consolidation 

b. 	Turnout intensity 

c. 	Turnouts 

d. 	Farm ditch intensity 

e. 	Farm drain intensity 

f. Farm road intensity 


Flood Protection Dyke 


Roads and Bridges
 

a. 	Feeder, access and service roads 


b. 	Bridges: across main canal 

A 	 across lateral canals 

across main drains 

na = 	not available
 

have adequate capability, in terms of 

equipment and experience, to achieve 

the required standards for land 

levelling. 


Force account works were plagued by 

difficulties of scheduling all the 

necessary inputs at the correct time. 

On a number of occasions, the neces-

sary equipment and budget were avail-

able, but shortages of fuel and con-

struction materials occurred during 

peak construction periods. Hlowever, 

work under force account is generally 

of better quality than that done by 

contractors. For on-farm development 

in general a shortage of experienced
 
RID construction engineers to super-

vise work quality and oitput, parti-

cularly in the early stages, was 

another constraint. 


The most important change in the 

design of the project was the decision 

not to imp'lement land consolldacion 

work for the whole project area as 

originally planned. Initial construc-

tion work on sample areas revealed 

that the topography in certain areas 

would render the cost of extensive 


FEATURES AS IMPLEMENTED 

I L As
Unit.Appraised pnlemented 

ha 15 000 15 000
 
ha 11 970 i0 700
 

km 32 32
 

no 8 8
 
no 1 .17
17 

km - 3.3 

nal 58.2 
na 22.1 

km 61.3 68.7 
no - 38 

LC DI 

ha 11 970 4 986 5 714 
ha/unit 
no 

-
-

70 
76 

34 
167 

m/ha - 52 72 
m/ha - 41 19 
m/ha - 51 21 

km 27 25 

km 145 Improvement - 106
 
New - 22
 

no 8 10
 
II
 
8
 

land levelling and consolidation
 
prohibitive. It was, therefore, decid­
ed that land consolidation work should
 
not be cirried out in areas where land 
levelling would require the movement 
of more than 500 in per ha. Also the 
lowlying land in the southern part of 
the project was excluded from land 
consolidation because of its frequent 
inundation. In these areas, amounting 
to approximately 52 percent of the 
area, ditch improvement work was
 
carried out which provided Irrigation
 
ditches and structures, improved
 
drainage and limited road access to
 
existing field boundaries and levels.
 

The actual total project cost Is
 
approximately US$ 25.858 million
 
against the original estimate of US$
 
14.6 million, a cost over-run of 77
 
percent. This was due to a 209 percent
 
increase in the cost of rehabilitation
 
works and a 176 percent increase in
 
the cost of on-farm development. Other
 
cost over-runs were building con­
struction (447 percent), r'.sign and
 
supervision (33 percent) A.,d agri­
cultural advisory services (67 per­
cent).
 



2. IRRIGATION IMPROVEMENT PROGRAMME 


Evaluation of the NWPAP carried out in 
1980 showed that progress 'with agri-
cultural development had been slow, 
partly because of lack of.adequate 
Government support for credit, farm 
inputs, extension, marketing and 
efficient L water distribution. The 
Government then requested technical 
assistance (TA) to st rengthen the 

:%Government agencies in charge of thu 
operation. The assistance was formu­
lated under a new loan agreement withA 
thG'Asian Development fank (ADD) and 
approved in December 1980 as the Nong 
Wai Management Project. The project 

had five objectives: 


i. 	 thc, establishment of a systematic 
water management programme; 

ii. 	 improvement of agricultural 
extension services; 

ill. 	strengthening. the Nong Wal Agri-
cultural Cooperative tNACS); 

iv. 	 training of farmers and NWPAP 
staff; and 

v. 	 strengthening arid institutional-

izing of a Project Benefit Moni-

toring and Evaluation System 

(PBME). 


One lateral system covering 800 ha was 

selected to demonstrate improved irri-

gation managumant, including water 
management, improved crop technolo­
gies, and intensifiedl extension and 
cooperative services. 


Three experts were recruited for the 

project. They specified constraints on 
achieving the goals of NWPAP and 
advised and assisted the agencies 
conr-trred on the specific measures 
wh ch should b taken to overcome 
these constraints. The total cost of 
the Project was estimated at Us$ 451 
000. Project implementation of the 
NWIMP commenced October 1981. 


The 	major accomplishments of NWIMP
 
included a substantial increase in dry
 
season cropping. in 1983 up to 80 

percent of the area was cropped during
 
the dry season. 


NWIMP also assisted agency staff in 

preparing an agricultural development 

programme for 1983-87 and this, to­
gether with the recommendations of the 

various consultants, has been incor-

porated into an Operation Manual for 

Irrigated Agriculture for the guidance 

of NWPAP staff. The various training 

programmes undertaken by NWIMP in-

cluded farmer training and project 

staff training. Approximately 3700 

farmers and 108 staff participated. 


The institutionalizat ion of a nonitor­
in and evaluation system has not been
 
,tchieved due to deficien:!, s in the
 
overall project design. Ti .4 current
 
system is isolated from project wrtih­
agement and it hasrnot been able te.
 
provide timely and practical recommon­
dations for improvements to project
 
design or implementation. 

3. 	 PROGRAMMI TO INVOLVE FARMERS 

3.1 	 Farmers' Particiation 
ff 

The development programir.b effectively
 
incorporates the farm people into the
 
inplementation process. The Government
 
agencies have taken over the responsi­
bility and action for complete con­
struction and implementation of the
 
irrigation scheme. Experience has
 
shown that construction works at farm
 
level cannot be left to the farmers.
 

The Royal Irrigation Department car­
ries out planning and construction
 
down to farm level. The farmers of the
 
area, of course, should be approached
 
and encouraged to contribute labour
 
but 	all required funds have to be
 
provided from Government resources.
 
The 	Government authorities, further­
more, initiate the operation of the
 
project, assisting the farmers in
 
organizing associations and coopera­
tives, and conveying the technical
 
knowledge and training for successful
 
irrigated acricultnre.
 

It is important to cowiine and coord­
inate all the efforts and resources
 
which are being mobilized. It willcertainly take a number of years for 

the farmers to assume responsibility 
for operation and maintenance of the 
works 

The 	 Nong Wai project gained valuable 
information about the farmers' res­
ponses to the new farming system. Such[ 
information will benefit the farmers 
as well as relevant Government autho­
rities and otheo agencies.
 

3.2. 	Farmers' Organization
 

The two major organizations to involve
 
farmers in the NWPAP are the Water
 
User Groups (WUGs) and Farmer Coopera­
tives.
 

So far, 169 WUGS have been formed.
 
Proposals are being prepared for 
financial assistance to the WUGs in 
order to purchase office and transport 
equipment and to cover operating 
expenses for an initial one year 
period. By collecting "maintenance 
fees" from the farmers,, the mainte­
nizace and repair of on-farm facilities
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will be ensured. Also the distribution 

of water will bo done by the WUG with 

thei help of RID. 


The Government also agreed to the for-

matlon of one multipurpose coopera-

tive, the Non6 Wal AgriculLural Coop-

erative Society Ltd. (NACS), which was 

set up in 1977. At the .9nd of fiscal 

yer 1982-83, 1he NACS has 51 coopera-


tive groups comprising 2240 members 
with loans ouLstanding of 09.4 million 
(US$ 0.5 million; I Bath = US$ 0.05). 
Table 2 shows selected activities of

the NACS. The cooperative is on its
 
way to becoming a viable organization,
 
although several problems remain, in
 
particular the low level of repayment,

which threaten its financial 'iabi­
lity.
 

Table 2 	 SELECTED INDICATORS OF NACS ACTIVITIES 
(as at 31 March 1983)
 

IndicaLor 


Number of cooperative groups 

Number of household members 
Number of members trainedl 
Short- and medium term loans to members during fiscal year

Outstanding loans to members of the cooperative

Loan 	collection of NACS from its members 

Sales of consumer goods 

Capital shares value 

Amount of deposits 

Sales of farm inputs (fertilizers, insecticides, etc.) 


as at October 1982
 

Source: Nong Wai Agricultural Cooperative Society Ltd.
 

3.3 Support Services to Farmers 


A key objective of the NWPAP was the 

promotion of integrated agricultural
 
support services to serve all farmers 

in the project area. No less than 

eight different agencies were involved 

in the provision of these services. 

The main agencies, the Department of 

Agricultural Extension (DOAE) and the 

Department of Cooperative Promotion 

(DCP) who together with the RID pro-

vided the Project Managers for the 

project. The other agencies appointed 

Project Officers who were responsible 

for coordinating the inputs to the 

project.
 

The extension service (DOAE) is res-

ponsible for: 


- promotion of crops and cropping 
systems; 

- dissemination of information to 
farmers; 

- field extension agents and farmer 
training; 

- comparative studies on trial 
plotA; 

- prevent\ on and control 
and disea3e outbreaks; 

of pest 

demonitrt ion plots
stration areas; and 

and demon­

monitoring 

progress in 

opient.
 

Number/Val ue
 

5i
 
2 420 
1 023 

) 5 106 143 
. 9 430 063
$ 4 a48 594 

4 462 690 
$ 1 419 900 

J4264 660 
$ 1 022 689 

and evaluation of
 
agricultural devel-


In 1980 extension services were re­
organized under the World Bank spon­
sored N-tional Agricultural Extension
 
Project (NAEP), introducing the train-

Ing and visit system of agricultural
 
extension. There has been an impres­
sive increase in the use of new vare­
ties and steady increases in the use
 
of fertilizer, herbicides and pest

control. In the past two years direct
 
seeding has been rapidly adopted for
 
rice.
 

The role of the Department of Coopera­
tive Promotion (CPD) was to assist in
 
forming one multipurpose cooperative
 
and 	to form, organize and strengthen
water users' groups. It was successful
 
in forming the cuoperative society of
 
Mong Wai and has been active in the
 
promotion of the water users' groups.
 

Other government agencies involved in 
the NWPAI' are the Bank of Agriculture
and Agricultural Cooperatives (BAAC)and the Departments of Agriculture
 
(DOA), Livestock, Fisheries and Land
 
Development.
 

3.4 	 Coordination of Government
 
Agencies
 

The 	original project structure with a
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joint projectmanagement provided from 

the different agencies has not worked
 
in practice. Coordination at the field 

level was dependent on informal con-

tacts between the project managers. 

However, no management structure 

existed with responsibility for over-

all project planning. 


Morn recently, the activities of the 
Dry Season Cropping Committee have 

become important. Established in 1980 

by the MOAC to promote an expansion of 

dry season cropping the large-scale 

irrigation projects, the Committee i;Vs 

the only planning body with an Iver­
view of the whole project. i. mepts on 

a monthly basis and discusses crkSpip'ng 

targets and water requirements. ,' 


(They 
To ensure the necessary coordination 

of all agencies at the local level, ,a 

Provincial Coordinating Committee was 

established, chaired by the Governor 
of Khn Kaen Province.
 

To oversee on-farm~land consol idation 
works, a Central Land Consolidation 

Office (CLCO) was established in 

January 1979 which declared the NWPAP 

under the Land Consolidation Act and 

was active in the changes in project 
design. 


At the provincial level, project 

coordination has posed difficulties. 

Regular manager meetings were recom­
mended between the project managers 

and project officers from the various 

agencies, to review progress in pro-
ject implementation and complaints 

from farmers.
 

4. ASSESSMENT OF SYSTEM PERFORMANCE
 

4.1 Water Distribution 


The operation and maintenance (O&M) of
 
the NWPAP was the responsibility of 

the Nam Pong Operation and Maintenance 

Office. The office was based on cen-

tralied control with a functional 

divislon of work. The field work was 

handlI d bK'2 Water Masters and 8 zone-

men, w..n a supporting staff of gate
 
tenders, canal tender, and labourers. 
Staffing was, however inadequate to 

meooE'\the demands of an efficient O&0 
systes. 


ThesI difficulties were recognized by 

RID and proposals were prepared for 

the establishment of another section 

for water management and an increase 

in staff numbers. A reorganization is 
proposed based on the different zones 

in the irrigation system and its 

operational requirements. Most of 

these staff have been provided, but 

the reorganization has yet to receive 

official sanction, 


4.2 Sys.em .Maintenance 

The irrigat,oi department will be
 
responsible for the operation and
 
maintenance of the irrigation system
 
do,wn to the farm turnouts, the service
 
roads, and the main and collector
 
(.'ainage system. Below the farmer
 
turnout operation and maintenance will,
 
be the rusponsibility of the farmers, 
through the formation of water users' 
associations. RID would promote the
 
establishment of such water users'
 
groups and provide them with technical
 
assistance.
 

The WUGs will maintain on-farm irri­
gatlon facilities such as canals and 
feeder roads, and collect O&M fees.
 

will further assure an equitable 
distribution of water and resolve
 
possible conflicts related to water
 
distribution at on-farm level.
 

4.3 Lrrigation Fees 

In several irrigation projects, pro­
visions have already been made to
 
impose and collect an O&M fee after
 
completion of the tertiary system.
 
Furthermore, the Government has agreed
 
to impose charges to recover at least
 
50 percent of on- farn development
 
costa1 plus a/, portion of the main
 
system costs.
 

Collection of O&M fees has so fa- not
 
been carried out because of the floods
 
in 1978 and 1980 and the delay in the 
preparation of guidelines.
 

4.4 Agricultural Performance 

The cropped area, yield and production
 
in the project area between 1974 and 
1982 are summarized below.
 

The dry season cropped area increased
 
from 3 ha in 1976 to 3016 ha in 1981. 
Severe water restrictions occurred in
 
1982, but in 1983 there was a dramatic
 
upsurge in dry snason cropping to 6760
 
ha. 

Wet season cropplng increased from
 
8501 ha at the beginning of the pro­
ject to 10 837 ha in 1982/83 as the
 
irrigation systems were rehabilitated
 
and on-farm works completed. As expec­
ted, cropping intensities were low in
 
the initial years due to disruption by',
 
construction work. A more intensive
 
agricultural extension programme was
 
initiated in '<980and the cropping 
intensity improved from 100 to 123
 
percent in the 1981/82 year. In 1983 a
 
cropping inten'ity of more than 160
 
percent was reached. This is near the
 
maximum possible under the presenL
 
system. Upgrading of the elevated
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flume and raising of the Nong Wai Weir 
 t/ha in 1982, a
will rate of 7.7 percent
allow additional 
 dry season 
 per year. Dry season paddy yields

cropping to 
a maximum of 80 percent of 
 increased from 2.06 
t/ha to
the area. 3.31 t*ha
 

Although it was originally envisaged

that the dry season cropping patter/

would 
include 500 ha of vegetables and 

450 ha of groundnuts, in practice vir-

tually a 
rice double cropping monocul-

ture 
has been adopted. This follows a 

similar pattern to other irrigation
, 
 systems in Thailand where the low risk 

and assured markets make rice the most 

attractive proposition for farmers 

while they 
have the opportunity to 

increase incomes by cropping new areas
during the dry season. Once a maximum 

cropping intensity is reached 
farmers 

can be expected to gradually adopt
high yield/high value crops in order 

to 
further increase their incomes, 


Satisfactory increases 
in paddy yields

have been obtained 
under the project.


Q In 1976 the wet season yield was 2.14 

tonnes/ha 
and this increased to 3.13 


over the same period or 10 percent per
 
yea r.
 
ye
 
The major constraint of agricultural

production is high
the costs of farm
 
inputs relative 
to the prices received
 
by farmers for 
their products. nther
 
important constraints are uneven land
 
levelling, the 
 lack of skills to
handle new technologies for disease
 
and poist control, and climatic hazards
 
such as floods in 1978 
and 1980 and
 
drought in 1982.
 

A five-year agricultural development
 
programme has been prepared 
for the
 
1983-87 period. Emphasis during this 
period 
will be on the upgrading of

farmer institutions, particularly
 
water users groups (WUG) and 
the coop­erative society, in order that 
the lo­
cal community can assume an 
Increased
 
responsibility 
for their own devel­
opment effort in future.
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