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Preface

Prior to the development of the Mahaweli multipurpose project, the major
irrigation systems in Sri Lanka were essentially designed for growing a rice
crop over the whole command area during !he wet (maha) season, and,
depending on !he availability of irrigation supply, for growing a second rice
crop during the subsequent dry (yala) season in a restricted extent of the
command area.

From the mid-1960s, the Ministries of Agriculture and Irrig&tion had
encouraged and fostered the growing ofnon-rice or o!her food crops during!he
dry season in several major irrigation systems located in the Northern and
North Central provinces of the country by offering price incentives to farmers
andpressing into service!he research andextension streng!hsof!he Department
of Agriculture. The level of results achieved varied, yet, no serious attempts
were made to study and understand !he reasons for the success or failure of the
various endeavors in !his field.

The more recent success recorded in crop diversification - especially dry
season chili, cultivation of which was promoted because of!he water shortage
during the season - in System H of !he Mahaweli could be attributed lo !he
appropriate design for dry-season irrigation operation combined wi!h proper
price incentives and an effective field extension support. Yet a clear understanding
of!he instilutional and socioeconomic factors !hal constrained a fuller utilization
of the available resource potential wi!hin !he Syslem was lacking. Even in
o!her irrigation systems !hat recorded significanl progress in crop diversification,
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xii Preface

a clear understanding of lhe influence of irrigation management praetices and
their interactions wilh different faeets of erop diversification was Iaeking.

The interdisciplinary slUdies eonducted by lhe research staffof!he International
Irrigation Management Institute (IIMI), eommencing in yala !985, have
helped to elarify sorne of lhe more important technical and socioeconomic
constraints, and lhe potential 10 more intensive crapping wilh olher food craps
during the yala season. The results of lhese studies do not claim to pravide aH
the answers 10 the problems of irrigation management encountered. These
results, however, provide the essential first step towards identifying future
management intervention approaches and lhe proper directions in whieh they
could be tested and adopted. This would make possible future strategies and
policies to be based on an objective body of tested information.

The text was prepared by lhe author with materials obtained fram the IIMI
headquarters Irrigation ManagementonCrop Diversifieation Group composed
of S.M. Miranda, E. Martin, DJ. Groenfeldt, N. Raby, and from IIM!'s field
research staff, especiaHy, D.K.W. Dias, M. Hemakumara, R. Moragoda, R.
Ekanayake, KA Hemakeerthi, L.R. Perera, A.P. Keerthipala, P.B. Aluwihare,
and J. Upasena, and lhe staff of eoHaborative nationa! agencies in the two
irrigation schemes.

Special thanks are due to D. Bandara for his assistance in preparing sorne of
the tables, T.M.K. Wijesinghe for drawing lhe figures, and Ms. S. Akuressa for
typing the text manuscript.

Finally, preparation and publieation of lhis report has been made possible
by the financialassistance pravided by the Asian Developmenl Bank, under the
Regional Technical Assistanee Granl Number 5273 to 11M!. We are grateful
to the Asian Development Bank for this assistance.

C.R. PANABOKKE
Senior Associate
IIMI



Executive Surnrnary

Although Sri Lanka has more than fifteen years' experience of dry-season
irrigation for diversified cropping, there is a lack ofclear understanding ofboth
constraints and opportunities which are considered necessary for formulating
future strategies and policies, and also an inadequate knowledge of proper
management of irrigation systems for dry-season cropping with other food
crops. The research objectives in this study have accordingly focused on the
examination of technical and socioeconomic constraints to more intensive
cropping with other food crops during the dry yala season. The two main
components of the research are 1) irrigation systems management, and 2) crop
diversification.

The first phase of the study began in April 1985 in parts of two agency
managed irrigation systems, Dewahuwaand Kalankuttiya,located in the Norlh
Central Province. Themain objective in this phase was 10 identify the technical
and socioeconomic constraints to effective diversified cropping on irrigated
land. The second phase, an action-research phase carried out in yala 1987,
involved pilot testing of management innovations.

In the systems management component of the research, the adequacy of
delivery at different levels of the system and the scheduling and timing of
deliveries togelher with the nalure of the operation and maintenance activities
were examined. It is observed thal in order to ensure reliability and equity at
the tertiary level of the system it is necessary to have a good standard ofcontrol
and regulation at the main system leve!. In respect of scheduling and timing
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xiv Executive Surnmary

ofdeliveries it is observed lbal lbere is a big gap belween lbe planned quanlity
and timing ofdeliveries and lbeiractual implementation. While lbisgap is high
during the land-preparation phase, it is comparatively lower during lbe
subsequent crop-growlb phase. Several assumptions lbat are presently made
in respecl of water requirements for land preparation need lo be re-examined.
Opportunities exist for a more meaningful use of past rainfal1 data, especially
lhe nature ofvariability oflhe early rains in planning for an opportune date for
commencement of lbe yala season.

Interdisciplinary research conducted on the nature of lbe operation and
maintenance aclivities led to lbe identification of three importanl constraints
to diversified cropping: 1) unreliability and inequity of supply at lhe lurnoul
level arising from inadequate control and regulation, especialiy al lbe secondary
and tertiary levels of lbe syslem; 2) lack of organization and managemenl for
sharing walerfrom lbe secondary level downward; and 3) poorcommunication
belween agency and farmers in water-delivery scheduling.

Arising from lhe foregoing, an operational research aClivily which aimed al
pilOl lesting some appropriale managemenl innovalions was conducled in
close collaboration wilb lbe lWO managemenl agencies during yala 1987 from
which lbe following main conclusions could be drawn.

Flow measurements conslilule an importanllool in managemenl decision
making and implementation. Itprovides an effective focal poinl for discussion
between agency and farmers.

Regular meetings berweenfarmer leaders andproject staJfafter each waler
issue are an effective way lo improve communication belween farmers and
agency.

Regularly scheduled rotarion ofturnouts enhance lbe capacily offarmers lo
take over managemenl functions below lbe distributary-channel gale.

The crop diversificalion componenl of lbe research reveals lhal bolb
Dewahuwa and Kalankulliya systems have adequale canal capacily for lbe
desired intermillenl f10w for irrigating non-rice crops, and lbal lbere is
polential for expanding cultivation of olber food crops lO lbe imperfeclly
drained soils by good water control al lbe field-channellevel. Empowering lbe
Dewahuwa management staff wilb more authorily and a beller use of its
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institutional setup is recommendcd. A planting-to-harvest duration for other
food crops during the yala season is optimally around 110 days.

In respectof incentives and constraints for crop diversification it is observed
that the present market priee and assured market for chili are attractive to
farmers, while those for different other food crops such as green gram and
soybean are less so. Among Ihe more significant constraims to crop diversification
are the need for agreater joint managementeffort between farmers and agency,
the unsatisfaclOry level of monitoring'at Dewahuwa, the difficulties associated
with allocating land according to bethma (the institutional sharing of reduced
irrigated land), and the greater economic risks that farmers have to take in
cultivation ofolher food erops when compared with rice. Associated with Ihis
higher risk is the high cash and labor inputs required for cultivation of other
food crops compared with rice, and the lack of readily available credit for
farmers during the early part of the season. An assured market and competitive
price are therefore essential for promoting crop diversification.



CHAPTER 1

futroduction

RESEARCH OBJECTIVES

OF SR! LANKA 's TOTAL area of 740,000 hectares (ha) of rice land, the major
irrigation schemes presenúy account for a litÚe over 250,000 ha. These major
irrigation schemes, located in the dry zone of lhe country, have provided the
basis for a rapid increase in rice production over lhe past decade. lt is now
recognized that lhese same schemes could provide lhe best opportunity for
averting overproduction of rice in lhe future. Nationa1 policy makers have,
therefore, accorded lhe highest priority for more productive use oflheexisting
irrigation infrastructure oflhese schemes through intensification ofdiversified
cropping and more effective irrigation systems management.

Since the late 1960s efforts were made by different government agencies
under the Ministries of Agriculture and lrrigation to promote non-rice crops in
several major reservoir irrigation systems during yala, lhe dry season, when
water supplies are usually restrícted. The approaches adopted over this period
had only limited success because of the lack of a clear understanding of the
constraints to diversified cropping, as well as an inadequate knowledge of
managing the irrigation system for non-rice cropping during the dry season.
The Sri Lanka-IlM1 Consultative Committee l at its initial meeting in ear1y
1985 accorded the highest priority to a study of irrigation management for crop
diversificalion under lhe proposed Sri Lanka field operations activities.

IThis cornmittee ineludes irrigation management specialists and officals from
írrigation agencies as well as lIMI staff. llS airos are lo ensure that llMI's program
is responsive lo Sri Lanka's needs and to cornmunicate IlMI's research findings to
key officials oC irrigation management agencies.



2 Introduction

Underlying the present study is the assumption that more productive use of
the existing irrigation infrastructure and the land and water resources can be
achieved by intensifying diversified cropping systems and through more
effective irrigation systems management.

The research objectives are focused on the examination ofthe technical and
socioeconomic constraints to more intensive non-rice cropping during yala.
The findings of this research study would serve as a basis for developing and
recommending policies and practices, including appropriate water control, to
promote more intensive diversified cropping. The two main components ofthe
research are irrigation systemunanagemenll and crop diversification. Under
Sri Lankan dry-wne conditions these two components are closely interdependent
and are of equa! importance.

The specific objectives of the irrigation systems management component
are to:

l. assess the adequacy of water deliveries at various levels, including the
farm field level, from the perspectives of both the water suppliers and water
users;

2. identify underlying principIes of irrigation management (e.g., procedures
for decisions on the timing and amounts of water aIlocated at various levels
within an irrigation system - both before the irrigation season begins and during
the season when unexpected water shortages may occur;

3. identify the nature ofoperations and maintenance activities by the main
system management, tertiary system management, and individua! irrigators,
and the nature of institutional relationships among them;

4. based on the aboye objectives, identify and pUot-test possible improvements
in irrigation management to facilitate the growing of irrigated crops; and

5. makerecommendations on the adoption ofimproved irrigation practices
in crop production based on an assessment ofthe impacton irrigation and crop
production performance of the pilot-tested practices.
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The specific objectives of the crop-diversification component are to:

3

1. identify existing and potential irrigation practices for non-rice crops at
the main system, tertiary system, and farm field levels;

2. identify incentives for and constraints to the further expansion of non
rice crops;

3. identify and pilot-test possible improvements in irrigation management
to facilitate the growing of non-rice crops in areas where soil conditions,
topography, crop profitability, and other factors generally favor non-rice
crops; and

4. malee recommendations conceming the adoption ofimproved irrigation
practices in irrigated non-rice crop production, based on an assessment of the
impacts on irrigation and crop-production performance of the pilot-tested
irrigation practices.

The research methodologies paid special attention 10 social, economic, and
agricultural factors related to a better understanding of irrigation management
technologies. The following factors were examined: physical factors such as
water supply, drainage, and soil characteristics; biological factors such as type
of non-rice crop, length of growing season, and water requirements; institutionaJ
factors such as requirements for labor, technology, water, and farrner-agency
interventions; and economic factors such as profitability of cultivation practices
and yield risk.

RESEARCH SITES

The research sites were selected in relation to the following criteria: 1)
presence of other food crops or non-rice crop production during yala, 2) type
of administration of the system, 3) nature of the water source, and 4) si?e and
age of irrigation systems. These criteria were considered because they cut
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across a wider range of irrigation systems found in the country than other
factors such as design, layout, and manner of regulation.

Two reservoir schemes located in the Dry Zone of the North Central
Province were selected: the relatively new Kalankuttiya Block of the large
Mahaweli H System under the Mahaweli Economic Agency, and the older and
medium-sized Dewahuwa Irrigation Scheme under the Irrigation Department
and the Irrigation Management Division. A summary of some important
characteristics of the two research sites is given in Table I.

Tabie 1. Characterization offield research sites.

Location Service Age

"'.
(ha)

Type Nature oí
administration water
stmtion source

Crops and Soils aOO
cropping drainage
pattero

Rainfall
panero

Welfrom
Ocl.to
Jan. and
April to
M.y

Dewahuwa 1215 Settlcment
commenced
in 1949

Irrigation
Department
..d
Irrigation
Management
Diversion

own
catclunent
..d
occasional
diversion
from
Nalanda Oya
Reservoir

Wec.-SClSon
rice Ind
dry-season
ather Coad
erap'

Alfisols Bi-modal
Well-drained rainfall
RBEs" on 1Io1500mm/
upper dopes year
and poorly
drained
LHGs'in
valle)'

Kalankuttiya 2040

°Reddish-brown carths.
lLow-humic ¡leya.

Settlement
commenced
in 1977

Mahaweli
Economic
Agency

DiVCIl>ion Wet-season Same as
froro major rice ami above
rivcr 8lOmge dry~season

aystem and mainly chili
local storage

Same as
above

A briefdescription ofthe physical characteristics ofthe two systems is given
below.

The Dewahuwalrrigation Scheme consists of a reservoir with acapacity of
12 million cubic meters (9,898 acre·feet) and a channel network commanding
a total area of I ,215 ha. The command area is divided into nine irrigation tracts
(Figure 1). The main canal is 16kilometers (km) long and has a design capacity
of 2.72 cubic meters per second (m'/sec) (96 cusecs) at the head. The transit
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lime for water to reach me taH end of the canal in the filling phase at the
beginning of a rotalion is around 12 hours. The individual farm allotments of
two hectares each are served by a network of distributary and field channels.
The source of supply to farm allotments is from field-channel outlets as well
as from direct outlets either from me main canal or a distributary channel.

Under a project funded by Japan in me early 1970s, me main canal was
desilted, slopes were stabilized, regulaling and measurement structures were
installed in the main canal, and sleel gates and rectangular sharp-crested weirs
were installed at me heads of me distributary canals. Most of the canal
regulators are in poor condilion at present and lheir gates are either missing or
damaged. Tumout gates, especially in direct tumouts from the main canal and
distributaries, are also in poor condilion.

The Kalankuttiya Sysrem consists of lhe Kalankutliya Tank, which has a
capacity of 1.86 million cubic meters (1,534 acre-feet) and which receives
supplies from the main Mahaweli System. The water distribution system
(Figure 2) consists of a branch canal and 20 distributary channels serving a
command area of 2,040 ha. The branch canalis II km long and has a maximum
design capacity of 5.65 m'/sec (200 cusecs) at the head-end area. The
distribulion syslem provides irrigalion to five irrigation blocks, numbers 305
10 309, within the whole of the Kalankuttiya Administrative Block. Duckbill
weir cross regulators help to maintain me desired hydraulic head at different
seclions of me canal, mereby ensuring a controlled discharge 10 lhe distributaries.

AII distributary-channel outlets have a measuring weir immediately below
the gateo The field channels that take off from the distributary channel have
tumout gates, ofwhich sorne have been either removedor damaged by farmers.

Organizational Structure

The Dewahuwa Irrigation Scheme is one of the 35 special projects under the
Program for Integrated Management ofMajor Irrigation Systems (INMAS) of
the Ministry ofLands and Land Development, which is jointly managed by the
Irrigation Departrnent and lhe Irrigation ManagementDivision ofmeMinistry.
The field staff consists of the Project Manager representing lhe Irrigation
Management Division, and the Technical Assistant representing the Irrigation
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Figure 2. Kalankuttiya Block o[Mahaweli System H.
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Deparunent. Opening and closing of gales and operation of canal regulators
are performed by a work supervisor and three lo four field irrigators who take
orders from the TechnicaJ Assistant.

The lowesl functionaJ unil is lhe lumoul group whieh is loosely struclured,
and a farmer representalive is expecled lO be the spokesman for his group.
There are 28 sueh groups, whose membership varies from 25-75. Three Tracl
Committees are formed from the 28 turnout groups; one for Tracts l lO 4 and
lhe other two for Tracls 4 to 7 and 8 to 9. Each Tracl Committee meets every
firsl and third Friday of lhe month, and field-Ievel problems are expected to be
brought up and decisions taken towards their possible solution.

Above these three Tract Committees is the Project Committee which
consisls of the Project Manager as Chairman, the Technical Assistant, the
Divisional Officer of the Department of Agrarian Services, the Colonization
Officer of lhe Land Commissioner's Department, lhe Agricultural Officer and
lhe Agricultural Instruclor of lhe Department of Agricullure, and 12 farmer
representatives from the 3 Tracl Committees. This Project Committee holds
a meeling every second Friday of the month, and brings logelher officers ofall
line deparlments.

The Projecl Manager coordinates lhe activities of the line deparunents and
altempts lO resolve problems relating 10 agriculture, irrigation, credit, marketing,
and training which are broughl up by lhe farmer representatives at these
meetings.

The Mahaweli Economic Agency (MEA) is the managing agency for
Syslem H which is made up of three projecl areas - Galnewa, Thambuttegama,
and Nochchiyagama - each under a resident projecl manager. Each projecl is
further divided into blocks. KaJankuttiyaBlock is one ofthe five blocks which
fall wilhin lhe Galnewa projecl area, and it is under a block manager.
Kalankultiya Block is further divided inlo eighl unils numbered one lhrough
eighl, each under a unit manager.

Each block consists of abouI2,OOO-2,500 farm families and the block-level
management staffconsist of an irrigation engineer, an agricultural officer, and
other supporting staff under lhe block manager. The block manager is
responsible for overall coordinalion al lhe block and reports to the residenl
project manager. The irrigation engineer is responsible for water deliveries
and scheduling and all maintenance work within the block, while agriculture
plans are prepared and implemented by lhe agricul!uraJ officer.
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The block-Ievel engineering slaff consisls of an irrigalion engineer, lhree
engineering aSsistanls, lbree lechnical officers, and a draftsman. The main
funclion of lhe engineering assistanl is lO help lhe irrigation engineer in
managing lhe syslem. One engineering assistanl does only waler managemenl
in lhe main syslem from lhe tank lO lhe distributaries under lhe irrigation
engineer's inslrUclions. The olher lWO engineering assistants are responsible
for lhe mainlenance of lhe irrigation nelwork.

The administrative unit under a unil manager consists of 200-250 farm
families each. He has direclcontacl wilh lhe farmers, and his role encompasses
a multiplicily of lasks which include coordinating lhe timely supply of
agricullural inpuls 10 farmers, communicaling with lhe line agencies al lhe
block-level on behalf of farmers, and atlending lo waler managemenl as well
as lhe heallh and welfare of farmers.



CHAPTER2

•

Irrigation Systems Management

PLANNING PROCEDURES

PLANNING PROCEDURES POR Dewahuwaand Kalankuttiyaschemesadopt different
approaches both on account of the different nature of!he administrative and
organizational structure between !he two, and also because of lhe difference in
the age, physical layout, and design between the two schemes. These
differences in characteristics between the two schemes have an important
bearing on the planning procedures connected with lheevaluation ofmonitored
information and water allocation and scheduling.

Dewahuwa

The management agency in Dewahuwa makes use of only gross data of
previous years in planning for the oncoming season. These include total ex
sluice issues foreach season, total inflow, pastrainfall, area cultivated wilhout
accounting for illega! extent, probability of diversion from Nalanda Oya
Reservoir, and past crop performance in relation to water duty. AII!he
foregoing data is handled and stored by lhe Technical Assistant of lhe scheme,
who has been in residence in lhis scheme for over 10 years. The only definitive
data he has in hand before the commencement of a season is the storage in !he
reservoir, the probability of inflow from Nalanda Oya, and the expectancy of
rain based on past rainfall records.

The Technical Assistant essentially makes the decisions regarding lhe dates
of water issue, extent to be cultivated, duration of season, and rotational

11



12 lrrigation Systems Management

schedule. His decisions are generally conservative, and lhese are ratified at lhe
kanna (cultivation) meeting by the project management and farmers. It should
also be borne in mind lhat lhe physical characteristics of lhe Dewahuwa
Scheme wilh its inadequate regulation and control devices do not permit a
refined system of water delivery.

The area to be cropped for a particular season is determined jointly at lhe
pre·kanna meeting by lhe Project Manager, lhe Technical Assistant, officials
of the Departrnent of Agriculture, lhe representative for lhe Government
Agent. and the farmers. The different options of extent, age of rice crops for
maha (wet season), and mix and extent of olher foad crops for yala are
presented lO farmers by lhe management basedon lheirjudgment. Both agency
staff and farmers llave a good understanding of the extent that could be catered
for wilh lhe available water, and broad agreements are arrived at in respect of
the extent and portions of the system that will be served during lhe season.

The more difficult decisions relate to the allocation and scheduling ofwater.
These are usually discussedat the fortnightly meetings ofthe TractCommittee
and the monlhIy meetings of the Project Committee. In the absence of any
measuring devices. no reliable measure ofhow the water has been distributed
at lhe different levels of the syslem. except a gross estimate made by the
Technical Assistant based on ex-sluice issue values, is available. Farmers
representing the differenl sections ofthe system report on whether an adequate
supply has been delivered lo their sections. The Technical Assistant lhen gives
instructions to the irrigation laborers to adjusl lhedistributary-channel tumouts
in a way that would supply farmers' requirements. The scheduling and amount
of delivery for each issue is again determined by the Technical Assistant
according to his own perception, and he issues an amount slightly in excess of
lhe actual requirement to compensate for the lax management. Agreements are
also reached at the pre-kanna and monthly meetings of the Project Committee
on the nature of channel maintenance lO be done by farmers both before the
season and in-between rotations. Any major maintenance !hat will be undertaken
on the main system is also explained to farmers and lheirconcurrence is sought.
as this expenditure comes out of the Irrigation Department's budget.
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Kalankuttiya

13

Monitored informationis available forthe previous years from Úle distributary
channellevel up to main-sluice deliveries. Past records are also available of
the areas plaOled 10 different crops during Úle respective seasons and the
panem of water allocation and scheduling. This past data is used as a general
guide forplanning!he forthcoming season. For yala,plans for the Kalankuttiya
Blockdependon Úle Seasonal OperationPlan (SOP), prepared by Úle Mabaweli
Economic Agency, which gives the total volume of water available for the
season. Decisions on the exteOl of be/hma,' duration of crop, irrigation
schedules, and last date of water issue are worked out by !he project-level
officials in relation 10 the broad guidelines of the Seasonal Operation Plan.

Dates for Úle first issue of water for land-preparation activities are fixed in
consultation with the date of diversion from Polgolla and Úle level of water in
the Kalawewa Reservoir. For maha, a continuous 30-day issue is given for land
preparation followed by weekly rotational issues for Úle crop-growth periodo
For yala, a similar panem is adopted wiÚl sorne variation during the crop
growth periodo

Plans for water allocation and scheduJing are well established for Kalankuttiya
The design of!he system wiÚl good regulation and control down to the field
channel oullet, and Úle uniforrn one-cusec' capacity of field channels enables
the drawing up of a practicable operational plan.

Staff at many levels are involved in the planning procedures -these inelude
Úle Resident Project Manager, Deputy Resident Project Managers, Úle Irrigation
Engineer, Úle Engineering Assistant, Úle Block Manager, and Úle Unit Manager.
Thus, compared wiÚl Dewahuwa, there is a better input of knowledge,
experience, and past data into !he planning process.

Maintenance work within the field channels is done by farmers adjacent to
the channel, and maintenance of distributary channels is given on contract by
the agency lO farmers. The agency undertakes regular repairs and maintenance
of physical structures.

2Bethma is a practice whereby a portian (ususally 50 percent) of the total cornmand
is irrigated during a water-scarce season, and fanners have rights lo cultivate an
area in proportion to their land holdings.
31.0 cusec (cubic fo01 per second)::;: 28.3 liters per secando
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IMPLEMENTAnON

Dewahuwa

Irrigation Systems Management

Water delivery along lhe main canal, especialiy to lhe tail-end tracts, is beset
with several problems. The main canal is presenúy in poor physical shape
because of a lack of maintenance over severa! years. It is silted up in several
partions along its length and it has a very low gradient beyond Tract6. The few
regulators along its lenglh are in poor condition and can be easily tampered
with by farmers. Pushing a reliable supply ofwater down lhe main canal to lhe
lower tracts is therefore difficult, and it is also further complicated by farmers
at lhe direct turnouts in lhe head end of lhe main canal illegally opening the
offtake gates. The management, however, has becn able toresort to rotational
deliveries betwecn lhe tail-end tracts and head-end tracts to bring about a
reasonable allocation among lhe tracts. During the ya!a season, when a belhma
is practiced over half or one-lhird ofthe extent, management of lhe main canal
has proved to be less difficult.

Sharing of water between turnouts to field channels does not normally
follow the scheduled plan. The designated farmer representatives are not able
to perform their allocated task of closing and opening lhe gates as scheduled.
Most gates, however, lack locking devices and even control rods and flash
boards. Farmers at the head end ofthe distributary channel usually tend to take
an oversupply during the day, and farmers at lhe tail end have to manage with
the night flow which, at times, can be very high and erosive. This is reflected
in lhe high degree of variation observed for deliveries between turnouts in all
seasons.

Because of the unreliability of delivery at the turnout level, farmers find it
difficult to draw a fixed volume of water over a fixed time at lhe farm inlet.
This is further complicated during the bethma sharing. Measured values ofon
farm waterapplication show a widerange from undersupply to oversupply both
for rice as well as olher food crops.

A major advance made at Dewahuwa is that of land preparation for other
food crops in yala using lhe March-April rains. In ya!a 1985 and 1986 an
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irrigalion supply of 174 and 121 millimelers (mm)' was used for land
preparation for lhese crops. In yala 1987 farmers were able lO prepare lhe land
for other food crops withoul any irrigation issues by only making use of the
early yala rains of 171 mm.

Despile repealed attempls il has nol been possible lo keep to the scheduled
30 days allocaled for land preparalion for maha. Littlc consideralion is given
lO factors such as lhe workability ofthe soil under a particular moislure regime,
lhe nalUre and intensily of the weed load on lhe field, the availabilily of farm
power, and cash resources of farmers. Repeated appeals made over the years
by managemcnt lo farmers lo take advantage of the early rains for land
preparalion in arder 10 save irrigation waler have been rarely implemented. As
an example, in Dewahuwa, during early maha of 1987/1988, a lotal of621 mm
ofrain was received over a 45·day period befare land preparation commenced.

Following the land·preparation phase, the management of rotationai issues
during the crop·growth phase has settled down lO a warkable procedure
especially when there is sufficient waler al lhe source. The rotational intervals
bolh for rice in maha and other food crops in yala have been accepted by
farmers. Sorne modificalions, however, are made during vcry dry periods in
yala. Rotationai issues belween distributaries are mainly managed by agency
staff and operale according lO the planned schedule. Rotalional sharing of
waler belween field channels along a distributary, however, do nol work out so
smoothly. For instance, in a four·day waler issue period when it was agreed
lhal lhe tail·end lurnouls in lhe lower half of the distributary will take water for
the firsl lwo days, followed by lhe head·end lumouls for lhe lhird and fourth
day, many disruplions were caused by farmers. Rotational sharing of waler in
long field channels is also besel by similar problems.

Minimum mainlenanceis carried oulon lhe main canal in·belween seasons,
excepl for very pressing repairs lO the regulalor planks. Desilting of parls of
lhe main canal was carried oul only once during lhe last lhree years. It is
reported that there is a lack of funds from the Irrigation Departmenl for wark
of this nalure. Maintenance ofdistributary channels is confined lo clearing the
weed and shrub groWlh befare the season, and sorne essential repairs lO lumoUl
gales and struclures. Maintenance of field channels is carried out by farmers
as agreed al the kanna meelings, and lhis wark is canfined 10 clearing of weeds

'LO mm = 0.03937 inch
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and sorne desilting operations. The closed season in-between the two cropping
seasons is not effectively used for essential maintenance work.

Kalankuttiya

Good control and regulation is provided along the branch canal because of the
positive design features such as duckbill weirs, and the good condition of
distributary turnouts which have measuring devices of a robust nature. F10w
measurements over the last 6 seasons show a high degree ofequity in delivery
among the 20 distributaries. Similarly, deliveries along the distributaries up to
the field-channel turnout are managed satisfactorily, except in the case ofvery
long distributary channels. The supporting agency staff have adequate
capacity and competence to implement the delivery plan down to the turnout
level in a satisfactory manner. When there is sufficient head at the main sluice
of the Kalankuttiya Tank, the management has no difficulty in implementing
the delivery plan according to schedule. When the water level at the main
sluice falls below 1.5 meters (5 feet), appropriate modifications to the delivery
plan have to be made on a day-to-day basis in order to ensure equity ofdelivery
among the 20 distributaries. Also, during the land·preparation period in the
early phase of the cultivation season, difficulties are experienced in meeting
the total demand requirement for land soaking, plowing, and puddling. These
difficulties are relaxed during the subsequent rotational issue period for crop
growth.

Even with the good delivery system that is available in Kalankuttiya it has
not been possible to keepto the scheduled30days allocated for land preparation
either for maha or yala. The same reasons as those adduced for Dewahuwa can
be given for this extension of the land-preparation period, and also an added
consideration that the presently available land-preparation technology does
not permit farmers to use the initial maha rains for preparing their land for
puddled rice on the well-drained soils.

In the rotational·issue period during the crop-growth phase, there is less
stress on the delivery system down to the turnoul level when there is an
adequate head of water at the main sluice. But, during the dry yala season if
the water supply in the branch canal is limiting and the distributary channel is
not able to provide the demand for all turnouts wilhin it, quick modifications
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to the initial plans have lo be made. This would involve modifying the time of
delivery to each tumout but maintaining the one-cusec flow. Rotational issues
among the tumouts within the four days of delivery are usually practiced.

Sharing of the one-cusec flow among farmers within the field channel does
not take place according to the scheduled plan. The system has been designed
to operate in a manner below the tumout whereby two farmers at a time share
a stream flow of half a cusec each for a 12-hour duration, so that a total of 16
farm allotments could complete their irrigation within a period of 4 days or 96
hours. What normally takes place is that each farmer takes the fuU stream of
l cusec to his allotment for a period of 6 to 8 hours, and this is followed by Ihe
next farmer. There are many other variations to this pattero at Ihe land
preparation period, the crop-growth periad, and also according to lhe distribution
of different other food crops in the same tumoul during yala. lf the farmer
representative and the agency can ensure a steady one-cusec flow at the head
of the tumout, then farmers find it convenient to work out Iheir own informal
rotational schedule within the field channel bolh for maha and for yala.

The date for the close of yala scheduled for end-AugusI is nol always
observed, mainly because Ihe chili crop extends well beyond the end of August
and often lO mid-Seplember. One attempl made in yala 198610 establish the
chili crop before the Sinhala New Year in mid-April failed because of
excessive rain soon afler planting. Maintenance has to be therefore very
hurriedly carried oul during the short periad available before the commencement
of the subsequent maha season. The date for the ciose of maha scheduled for
mid-March is usually observed because there is often no water available from
the reservoir during this periodo Maintenance work in the form of channel
clearing and cleaning is done by farmers, while the agency attends to minor
repairs of structures, gates, ete., during this periodo

MONITORING

Dewahuwa

Monitoring of deliveries in relation to demand is cartied out essentially at the
point of the main-sluice issues. Deliveries from Ihe main sluice are recorded
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on a daily basis by the TechnicalAssistant, whomaleesagrosscomparison with
the targeted water budget that he has prepared before the kanna meeting. No
serious attempt is made to quantify the demand, but instead the Technical
Assistant malees use of his personal experience based on past seasonal issues
to gauge how much he should issue for a specific commandarea. The matching
of deliveries with demand, and the issue of water to distributaries and field
channels is usually based on farmer complaints made during the course of the
issue week. In the absence ofany reliable quantitative base of information the
Technical Assistant responds by ad hoc operation of the sluice gates to extend
the duration of flow in response to farmers' demands. Furthermore, in. the
absence of daily rainfall data across the scheme, even the regulation from the
main sluice cannot be effectively implemented across the system.

The evaluation of water deliveries is essentiaJly based on farmer reactions
expressed at the fortnightly meetings of the Tract Committee where farmers
malee qualitative statements on their perceptions of adequacy of supply. This,
however, does not give a proper assessment of lhe total system because of a
lack of essential information as lO which parl of the system actually suffered
from an undersupply and which par! from an oversupply, and lhe reasons for
lhis.

In lhe main canal, which is 16 km long, much variation in flow is observed
allhe 3 measuring points. During lhe land-preparation phase, il is difficulllo
push Ibe full supply required for lhe tail-end tracls. Illegal opening of direct
lurnoul gates by head-end farmers, and lhe variation in flow thal takes place in
sorne of the larger distributary channels because of the unpredictable opening
and shutting of turnoul gales by farmers are lhe main contribulory causes for
lhis variation.

Although no measuremenls were made, lhere are significanl losses in
drainage oul of lhe syslem. During yala especially, it appears thallhere is a
tacil understanding belween the agency and farmers lhat lhe arnount of water
released from lhe main sluice should salisfy the needs oflbe authorized bethma
exlenl, and also have sorne drainage overflow lO meellhe demands of lhose
farmers who lifl waler from the drainage ways and grow other food crops very
successfully on the levees and adjacent high ground.

Although there is an organizational setup Ibat conforms to the Irrigation
Management Division-Integraled Managemenl of Irrigation System (IMD
INMAS) model in which 28 turnout groups are grouped inlO 3 Tracl Committees,
the best use is not made of Ibis organizational struclure to resolve field and
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irrigationproblems. Owing 10 poor information f10w between farmers and the
project managementon when and where water would be issued, farmers are not
able to adhere toa plan. As lhere is no clear-cut plan fordelivering water from
lhe turnout 10 the farmer outlet, lhe turnout gates are operated both by the
farmer representatives and the farmers. The irrigation staff consists of lhe
Technical Assistant, lhe work supervisors, and two irrigation laborers. They
are able to exert lheir inf1uence mainly at the main sluice, and the distributary
turnouts. A proper operational approach for sharing lhe responsibility for
managing lhe field channel and direct outlets between lhe farmer representatives
and irrigation staff has yet to be worked out. Good supporting services are,
however, provided by the field staffoflhe Agriculture Department in provision
of good seed material, training in pest and disease control, and general
agronomic practices.

The lowest unit in lhe formal organizational setup at lhe field level is lhat
of the turnout group. Each turnout group consists of 11 to 23 allotments, and
farmers choose a turnout group leader or a farmer representative. Above lhe
turnout group is a Tract Committee comprised of farmer representatives, the
Work Supervisor of lhe Irrigation Department, lhe Cultivation Officer, and the
Field Instructor of lhe Land Commissioner's Departrnent. As discussed earlier
lhis Committee meets every fortnight, where lhe main mattersdiscussed are
irrigation problems. The farmer representatives are expected to meet the
farmers of their respective turnouts in the field at least once a week at a
convenient time to discuss problems as well as suggestionsoffarmers and bring
these up at lhe meeting for discussion and resolution. It is observed that these
meetings are poorly attended and are effective only when a common problem
is encountered.

Reported chili yields in yala were 0.9 tons/ha in 1985 and l.l tons/ha in
1986. Green gram yields increased from 0.6 tons/ha in 1985 to 0.75 tons/ha in
1986. Soybean yields also improved from lA tons/ha in 1985 to 1.8 tons/ha in
1986. Yield ofrice was 1.3 tons/hain 1985 and2.3 tons/ha in 1986. Data show
that non-rice crops are more profitable lhan rice. Retums to farm resources for
chili were approximately Rs 19,OOO/ha' compared to Rs 1,300/ha for rice in
yala 1985; and in yala 1986 returns to farm resources for chili were approximately
Rs 13,300/ha compared 10 Rs 3,700/ha for rice.

'U8$1.00 equaled Rs 26.45 in 1985 and Rs 28.20 in .1986
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Yields and relurns 10 production were much higher for lhe rice crop in maha
lhan in yala. Reporled yields in maha, as well as estimales from crop culs,
averaged aboul4.6 lons/ha. Retums lO farm resources for lhe maha rice crop
averaged Rs 8,752/ha compared lo Rs 1,300/ha in 1985 and Rs 3,700/ha in
1986 yala seasons.

Chili prodUClion, however, requires a much higher cash oullay lhan does
rice. The higher cosl ofchili production is mainly due lO grealer use offerlilizer
and pesticides and lhe need for large amounts of hired labor.

Kalankuttiya

Moniloring of deliveries in relation lO demand is carried oul by lhe Block
Irrigalion Enginccr and his staffEngineering Assistants, bolh allhe main sluice
and distributary off·takes. The Inigation Engineer in charge of lhe Kalankultiya
Block monilors lhe deliveries from lhe main sluice of lhe Kalankulliya
Reservoir and malches il againsllhe deliveries from lhe distributaries 10 ensure
lhallhe delivery adequalely meels lhe planned demando Quantitative data is
available for daily discharge values of lhe main sluice, branch canal, and
distributaries. The Engineering Assistanl makes a weekly computation of lhe
deliveries in each of lhe 20 distributaries. Al lhe weekly meeting of lhe Block
Manager and his staffheld every Salurday during lhe cropping seasan lhe Unil
Manager and his field staffare briefed by lhe Engineering Assistanton lhe daily
and weekly issues al lhe unil level, lhe extenl of land lhal was covered by
irrigation for lhal week, and lhe purpose for which lhe issues were made allhe
different stages of cultivation. These weekly meetings are useful for information
feedback from field·level staff lo block level·staff.

While good quantitative data is available down lo lhe distributary level,
comparable data is nol available allhe field-channellurnoullevel. The plan
for rotations among field channels wilhin a distributary channel, and lhe plan
for duration offlow for lhe respective field channels is, however, available, and
lhe unil managers wilh lhe assistance of lhe irrigalion laborers are able lo
monitor lhe performance allhe lurnoullevel in respecloflhese plans. The main
problem of incquity arises al lhis level of lhe syslcm. If each lumoul had a
similar number of allolmenls under ils command, and one lype of soil wilhin
il, lhen a standard time module ofdelivery would have been feasible. Bul, wilh
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the variation in number of allotments per tumout. and lhe variation in ratio of
well-drained to poorly drained soils under each tumout, as well as variation in
farmers' resources and behavior, it is difficult lo implementa smooth operation
plan at the tumout leve!. Despite these problems, lhe intervention study
conducted by llMI in yala 1987 showedan approach lhatcould be taken at lhe
tumout level in order to ensure reliability and equity of delivery at lhe tumout
and allotment leve!.

There is very little variation in flow in lhe branch (main) canal after a steady
state is reached and when all20 distributary gates are set at a known discharge.
Similarly, variation in f10w in the distributary channels occurs when lhere is
unscheduled opening of tumout gates, or else when gate settings at lhe turnout
are interfered with by farmers.

The block-Ievel engineering staff corisists of one irrigation engineer, three
engineering assistants, three technical officers, and a draftsman. One of the
engineering assistants does only water management in lhe main system from
lhe Kalankuttiya Tank to lhe distributaries under lhe instructions of lhe
irrigation engineer. He calculates the diversion requirement to each and every
distributary and at the main-sluice leve!. 'Water flows in lhe branch channel
and all 20 distributaries are monilored daily. The irrigation laborers, apart
from their main duty ofadjusting gates, give daily reports offlow measurements
to the Block office where lhe engineering assistant uses lhis data lo calculate
the actual water deliveries for all distributaries.

At the weekly Saturday meeting held at lhe Block office where staffdiscuss
and evaluate progress, lhe water-flow data along with progress of land
preparation, cropping pattems, and olher important issues are discussed and
necessary steps are taken lo correct conditions of reported undersupply or
oversupply. Channel maintenance work done by private contractors is also
reviewed during these meetings. The organizational setup works well down to
the level of the Unit which usually covers two or more distributaries.

Farmer group action for sharing of water arnong field channels and within
lhem is not properly developed. The distributary-channel representative is
expected to playa role in ensuring a proper sharing of water among field
channel tumouts, and the field-channel representative in sharing of water
among allotrnents within the channe!. The irrigation laborer attached to lhe
unit manager is responsible for operating lhe tumout gates. Coordination and
communication between them is notadequately developed, and this sometimes
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results in haphazard and disorderly allocation of water during times of
shortage.

Reported chili yields in yala were 1.9 tonslha in 1985 and 0.97 tons/ha in
1986. The poor performance of chili in 1986 yala is attributed to heavy rains
experienced in the early par! of!he season, high incidence of disease, and the
larger extent cultivated in each allotrnent. Returns to farm resources for chili
were approximately Rs 41,000/ha compared to Rs 3,700/ha for rice in yala
1985; in yala 1986 retums to farm resources for chili was approximately Rs
14,lOO/ha compared to Rs 5,100/ha for rice.

Rice yields in maha were considerably higher than for yala 1985 or yala
1986. The average yield reported for maha was 4.2 tons/ha. Retums to farm
resources for the maha crop were Rs 7,692/ha compared to Rs 3,nO/ha in yala
1985 and Rs 5,1OO/ha in yala 1986. As in Dewahuwa, chili production requires
a much higher cash outlay !han does production of rice.



CHAPTER3

On-FarmWater Management

PLANNING BELOW THE TURNOUT

Dewahuwa

ALTHOUGH THERE IS no formal planning process below the tumout level, the
agency explains the proposed water-delivery schedules to the tumout groups at
the kanna meetings. For yala, water issues are guaranteed for only a four·
month period (1 May to 30 August), with a rotational issue of2.5 days on and
7.5 days off. Rice is permitted on poorly drained soils but with the aboye
rotational schedule. For maha, there is a planned rotational pattern based on
tumout groups. The rotational issue is four daYS on and three days off, with the
long distributaries receiving water on the frrst two days to a partofthe area, and
on the next two days to the rest of the area.

Kalankuttiya

Ifthere is a shortage ofwater for yala anda bethma has to be practiced, the Unit
Manager, with the assistance of the field assistants, distributary·channel
representatives, and tumout leaders select the turnouts which would receive
water on the basis of proximity to distributary gates and soil type. They also
prepare a proposed cropping pattem based mainly on soil type. For land·
preparation activities a continuous issue for a 30-day period is planned, and is
followed by rotationaI issues during the crop-growth periodo The proposed
rotation is once in seven days at the allotrnent leve!.

23
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IMPLEMENTATION OF WATER DELIVERY

Dewahuwa

There is a big gap between the proposed plan and its implementation at the
turnout level. The plan for head-end turnouts to take lheir shareof water on the
first day and for tail-end turnouts to take on lhe second day is not actually
followed. Everyone below lhe tumout takes water at lhe same time and there
is no sharing of water on a rotational basis. During maha, farmers are
unanimous in lheir view lhat lhe tail-end turnouts receive lhe least amount of
water. Because of poor information flow between farmers and the project
management on when and where water will be issued, farmers are not able to
adhere to a plan. As lhere is no clear-cut plan for delivering water from the
turnout to lhe farmer ouUel, the tumout gates are operated bolh by farmer
representatives and by olher farmers.

Kalankuttlya

There is no systematic pattem of sharing water below lhe turnout, except that
farmers growing olher food crops irrigate lheir crop during lhe day and rice is
irrigated al night. Because lhere is no systematic melhod, lhe time taken to
irrigate an allotment is highly variable. Water distribution in turnouts follows
various pattems and it is generally observed lhat adherence lO lhe prescribed
12-hour rotation is more an exception lhan lhe rule. In most instances, water
sharing al lhe field-channellevel is not properly planned and whatever degree
of sharing that is achieved is by an informal type of arrangemenL
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ANALYSIS OF WATER DELIVERIES

Dewahuwa and Kalankuttiya

25

For Dewahuwa il is observed thal lhere is a high degree of variation in the
amounl of waler delivery belween lurnouls, which reveals a low level of
control and regulalion along lhe distributary. The projecl managemenl is nol
capable ofresponding rationally lO farmers' complaints of undersupply excepl
by making ad hoc modifications either al lhe main sluice or distributary
lurnouls. This is further aggravaled by the poor state of the lurnoul gates and
lhe poor communication between the farmers and the agency. It is observed
that in Kalankulliya control and delivery could operate more satisfactorily in
order to ensure a better degree of equity in delivery to turnouts, and that
improved communication between the farmers and lhe agency could enhance
the reliability of deliveries.

Managemenl problems below the lurnoul level are more complex al
Dewahuwa lhan al Kalankuttiya. The nalureofthedesign ofthetertiary syslem
of Kalankuttiya enables an easier operation compared lO lhe older Dewahuwa
Scheme. Furlhermore, lhe belhma sharing practices are more difficult lo
implemenl in Dewahuwa owing lO lhe physical characleristics of the irrigation
layoul and the larger number of farmers involved.

On·farm delivery values measured for moslolher food crops arearound 500
mm during yala for Dewahuwa; for Kalankultiya il is slighUy higher. When,
however, compared with seasonal evaporalion of 500 mm for lhe dry season,
il would indicale a situation close lo adequacy of supply al the allotrnenllevel
in mosl instances. This is, however, masked by the wide dispersion of values
recorded for on-farm delivery which would lhereby indicale a wide spread of
conditions for on-farm irrigalion "Supply.
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Comparisons

IRRIGATION MANAGEMENT PRACTlCES

Planning

THE BAsre PRlNCIPLE in the planning stage of irrigation management is 10 match
the water supply or delivery with the demand for land preparation and
subsequent crop growth. While Dewahuwa, which is managed under lhe aegis
of the Irrigation Management Division adopts a relatively simple approach in
the planning process, Kalankuttiya, which is managed by the Mahaweli
Economic Agency adopts a more elaborate approach as is common for larger
irrigation schemes.

In both schemes, however, the agency staff meet with farmers at the kanna
meeting before the commencement of the season to agree on the following:

a) date for commencement of season, b) extent and types of crops 10 be
grown, c) duration ofland-preparation period, d) commencementofrotational
irrigation, e) close of season and last date of irrigation, t) method of irrigation
distribution, and g) maintenance schedule. At this meeting the agency staff
present the plan for the forthcoming season based on quantitative data and past
experience. While Kalankuttiya has agood body ofquantitativedata on which
a sound plan can be prepared, in Dewahuwa the plan is based more on past
experience and personal judgment

Estimating probable future supply after commencement ofthe season is the
main responsibility of the engineering staff of the agency. In the case of
Kalankuttiya the Water Management Secretariatprovides aseasonal operation
plan which is based on quantitative information ofpast river flow data and on
probabilities of flow during the oncoming season. The FIow-Monitoring Unit

27
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of System H is responsible for monitoring wilhin the subsystems of System H.
A step furlherdown at lhe Block levels, lhe Block Manager and his engineering
staff are responsible for allocation wilhin lhe block. The engineering staff at
all lhree levels have had regular training and also lhe necessary equipment to
carry out lheir task. In Dewahuwa lhere is only one technical officer, lhe
Technical Assistant, for the whole scheme who has once had a shon training,
but does not have lhe essential equipment. He has to adopt simple rule-of
lhumb methods and rely on his past experience.

In Kalankuttiya, deliveries for lhe land-preparation period (30 days) and lhe
subsequent crop-growlh period are based on empirically derived values. It is
188 mm for the land·preparation period, and 63 mm per issue for a 7-10 day
interval during lhe crop-growlh periodo Because of lhe presence of measuring
devices in lhe branch canal and off-takes to distributaries it .is possible to
allocate and deliver measured amounts down to lhe distributary off-takes. This
is not possible in Dewahuwa eilher because ofan absence ofmeasuring devices
or lhe inability to make use of lhe few existing measuring strllctures, or owing
to a lack of adequate trained field staff. Gross figures on ex·sluice issues and
areas commanded for lhe past seasons, however, are used by lhe Technical
Assistant to make lhe deliveries to the different sections of the system.

lmplemenuuion

In implementing lhe plan for lhe wet-season rice crop, lhe starting date and the
choice of lhe distribution method for land soaking and land preparation is
dependent on lhe nature and quantity of the initial rains for the season and the
amount of water available in lhe reservoir. Despite all efforts of lhe agency it
has not been possible to capture the benefits of lhe early rains for land
preparation in eilher scheme. A farmer-acceptable technology is yet not
available for land preparation for rice on well-drained soils which makes use
of the early maha rains. While lhis is so for maha, Dewahuwa has been highly
successful in evolving a method for land preparation for olher food crops
during lhe yala season by making use of the incident early yala rains.

A staggered schedule of delivery has to be adopted for Dewahuwa between
the head-end tracts and the tail-end tracts, while for Kalankuttiya this is
necessary only when lhe head of water in lhe Kalankuttiya Reservoir falls
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below 1.5 meters (5 feet). Both schemes have the necessary designcapacity for
continuous or intennittent delivery of water.

During the rotational-issue periad following the land-preparation phase,
management problems are less difficult and rotational issues are practiced both
during the wet and dry seasons in the Iwo schemes. Depending on the nature
of the water supply, rotation can be along the main canal or between tracts as
in Dewahuwa, as well as between distributaries and field channels as in both
schemes.

Acloser adherence to the plan is observed during the rotational-issue period
as compared to the land-preparation periad in both schemes. Responding to
rain by shutting off the system and extending the rotational interval, however,
is easier to implement at Kalankuttiya than at Dewahuwa, owing to the better
design characteristics and better physical conditions of struclures and regulators
in Kalankuttiya.

Monitoring and evaluation

In the absence of adequate measuring structures and devices in Dewahuwa as
compared with Kalankuttiya, only a very rudimentary form of monitoring is
done in Dewahuwa. Monitoring water supply and demand in Dewahuwa is
essentially confined to the main-sluice issues. The deIiveries from the main
sluice are reyorded by the Technical Assistantand sorne gross comparisons are
made with the targeted water budget in the plan. No attempt is made for a
quantitative comparison by evaluating the previous deliveries or planning for
the next delivery. The matching of supply with demand and issues ofwater lo
distributaries and field channels is based on responses to farmer complaints of
adequacy or undersupply.

By contrast, in Kalankuttiya sufficient management mechanisms are in
place for monitoring and ongoing evaluation. Both at the weekIy meeting of
the Block Manager and his staff unit managers and field assistants, and at the
monthly meeting oftheResidentProjectManagers and their key staff, the daily
and weekIy water issues at the unit level are monitored with reference to water
usage, the extent of land area which uses this water, and allocation among
distributary command areas. Qualitative data on adequacy and undersupply of
water deliveries are also presented and discussed at these meetings.
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The magnitude of variation in llows at different levels of lhe system for
Dewahuwa and Kalankuttiya is shown in Table 2. It is observed that the
Kalankuttiya System has a lower llow variation at the head of disUibutary
channels when compared with Dewahuwa. This high arder of variation in
llows in tum rellects the unreliability of supply at lhe field level.

The big gap between planning and implementation observed in Dewahuwa
as compared wilh Kalankuttiya could be atUibuted to poor maintenance. lack
of functional llow.regulating and measuring facilities. insufficient agency
staff. and poor communication between agency staff and farmers.

ON·FARM IRRIGATION PRACTICES

Dcspite the considerable improvement of on·farm irrigation practices
recommended for other food crops in research by the DepartmentofAgriculture
at Maha Illuppallama. most farmers in both schemes pmctice very rudimentary
on-farm irtigation methods which are not efficient in terros ofwater use. It has
not been possible wilhin lhe scope of this study to find out the reasons for lhe
big gap between extension recommendation and what the farmer actually
practices. It is also surprising that in Kalankuttiya. which is almost adjacent to
the Regional Research Center of the Department of Agriculture. Maha
Illuppallama. a majority of farmers adopt lhe most rudimentary llush llooding
melhod within a basin. In Dewahuwa. however.a higherproportion offarmers
are testing and adapting a mnge ofon·farm land shapingand irrigation methods
in the forro of broad ridge-and·furrow. ridge·and·furrow. or furrowed basin.
Quicker and more uniforro wetting is achieved under these conditions and the
farm stream can be handled more easily without causing much soil erosiono
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Tabie 2. Variation in water deli....ery atva,ious levels O/lhe systemfor Dewahuwa aruJ
KalankuJtiya.1985-1986.

Season Delivery Nwnberof Mean Standard Range Coefficients
points' observations delivery deviation (mm) ofvariation

(mm)

Dewahuwa

1985 yala DC 5 686 302 310-1228 44
DT 14 661 306 301-1321 46
ro 3 474 172 240-652 36

1985/86
Maba DC 7 1087 171 766-1373 16

DT 20 956 448 339-2050 47
ro 17 1129' 515 438-2571 46

1986 yala DC 9 1030 355 412-1809 34
DT 20 703 394 190-1846 56
TO 10 570 227 313-1018 40

Ka/ankuJtiya (Mahaweli H)

1985 yala DC 3 886 96 880-1006 10
ro 11 755 128 624-1037 17

1985/86
maba DC 5 688 99 513-797 14

ro 28 534 192 104-859 36

1986 ya1a DC 5 907 100 766-1022 11
ro 29 757 259 167-1223 34

"DC = Head oí distributary chalUlel.
DT = Direct tumout from main canal.
TO = Tumout from OC.

bIncreased by intlow from local runofi.

Source: Miranda, SM.; J1MI1"igalion ManagementforCrop DiversificaJion Group (1988).
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CROP DECISION·MAKING CONSIDERATIONS

Comparisons

AIlhough a major part of the cropping decisions are made al the pre-kanna
meeting, deviations from these decisions are nol uncommon in both schemes,
especially the exlent planned and aClually cultivaled with rice in lhe yala
season. Belhma farmers, in particular, are able lO make their decision only
afler they know the localion of lheir farm 101 within the allotmenl, ilS soil and
drainage qualily, and its access lo irrigation supply. Although the drainage
class of the soil has a significanl inf1uence on selecting land for eilher olher
food crops or rice during lhe yala season, il is nol the sole crilerion. In lhe tail
endoflhe longer field channels where water supply lends lO be limited, farmers
are able lO raise other food crops on imperfeclly drained soils, and lO sorne
exlent even on poorly drained soils. In Kalankuttiya, around 30 percenl of
imperfectly drained soils are planted lO chili by provision of simple on-farm
drainage. Where farmers are certain of the water supply they choose a crop
such as chili which gives a higher relurn.

Markel profitabilily as well as experience in growing other food crops
influences farmers' cropping decisions. In both schemes farmers give preference
lO chili because of higherrelurns and an assured market. There is a significanl
exlenl of soybean and green gram grown in Dewahuwa, however, because
waler supply for lhe longer-duration chili is nol as certain as in Kalankultiya.
Availabilily of credil is also an importanl consideration in growing chili
because lhe cash cosls involved is aboul three times lhal of rice.



CHAPTER5

Operational Research For Testing
Management Innovations

lNrERDISClPUNARY STUDIES CONDUCTED over three seasons commencing yala
1985 led lO lhe identification of the following three importanl constrainls lO
diversified cropping:

1. Unreliabilily and inequity of supply al the lumoullevel arising from
inadequale control and regulation, especially al the secondary and
lerliary levels of lhe irrigation SYSlem.

2. Lack of organization and managemenl for sharing waler from the
secondary level downward.

3. Poor communication belween agency and farmers 00 waler-delivery
scheduling.

Arising from lhe above, an operatiooal research aClivily was desigoed with
a view lo pilol-lesting sorne appropriale managemenl innovations io close
collabnration with staff of the managemenl agencies al lhe lwo field research
sites in yala i987.

33
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OPERATIONAL RESEARCH ACTIVITIES

In Dewahuwa, the two field channels and direct tumouts located within
Distributary-Dl of Tract 3 were selected for the operational research study,
with Distributary-D2 ofTract 3 as Ihe control. In Kalankuttiya, Distributary
30S-D4 which has five field channels was selected for the study, wilh
Distributary-30S-D2 as the control. The following operational research
activities were conducted.

• Flow measurements were monitored al the main or branch canal at Ihe
offtakes to distributaries, and lo tumouts to field channels and direcl
offtakes, both during day and night for each rotational issue.

• The computed water delivery for each rotational issue al Ihe respective
tumouls was fed back to Ihe project managementprior to each subsequent
rotational issue. This enabled Ihe managemenl to obtain a proper
estimale of eilher undersupply or oversupply at Ihe tumout for the
duration ofeach delivery, and lo use Ihis information for taking appropriate
corrective measures al Ihe subsequent rotation.

• The management staff was assisted by llMI field research staff in the
interpretation and use of Ihe tlow data so that Ihey could improve the
equity of supply to tumouts in each successive rotation.

• The process by which Ihe agency staff interact wilh designated farmer
representalives in explaining the results of lhe tlow data and the follow
up in making improvements or modifications were dosely observed.

• The tlow of information from agency staff to farmer representatives and
farmers, and Ihe communication processes between agency and farmers
were also followed and observed.
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RESULTS üF INTERVENTION STUDIES

Dewahuwa

Water{low information
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Just prior to the kanna meeting for yala 1987, the water-flow data ofthe past
three seasons gathered by IlMI were presented to the Technical Assistant in a
form that enabled him to get an overal1 picture of the behavior of the
conveyance and disttibution system, and the stateofoversupply or undersupply
within different parts ofthe system. The project management was thus able to
relate the quality of its past decisions to a set of quantitative figures, and
thereby base lheir management decisions fOl the season of yala 1987 on a set
of more objective data. This was of special significance during lhis season
because even farmers themselves were initially not very enlhusiastic to
undertake a very restricted bethma cultivation owing to lhe severely restricted
water supply in the reservoir.

The project management effectively used and interpreted the past data with
the help of IlMI staff and was able to propose to lhe farmers and obtain lheir
acceptance for a restricted cultivation of one-sixth the command area for this
yala. The availability ofthis minimum setofflow data also enabled the project
management to enforce the use of rainfal1 for land preparation without farmers
having to wait for irrigation issues. A total rainfal1 of 172 mm was received
during lhe land-preparation periodo The first water issue was given only on 10
May by when most farmers had completed their land preparation and had
planted their crops except in Field Channels 1, 2, and 3 which had problems
more due to excess rain, poorly drained soils, and delays in obtaining their
bethma portion ofIand. In yala 1985 and 1986, issues forIand preparation from
Aprilto May amounted to 174mm in 1985 and 121 mmin 1986; there wereno
water issues fOl land preparation in yala 1987.

In the previous seasons, issues of water for each rotational issue were made
on the basis of providing a 75-mm duty ex-sluice for lhe extent under
cultivation. The duration of each rotation was decided by lhe Technical
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Assistanl. The pallem of'delivery to the different sections of lhe system was
also determined by lhe Technical Assistant as best understood andjudged by
him. Farmers generally agreed with the decisions made by him and there was
litlle or no need for developing a meaningful dialogue and discussion between
lhe project management and farmers on how to bring about improvements in
lhe delivery schedules and amounts. The past three seasons ofwaler-flow data
gathered by IIMI again provided an objective basis for improving lhe delivery
schedules during yala 1987.

The water-flow data for each rotation proved to be a very effective focal
point for discussions between project management and farmer representatives
at lhe fortnighlly meetings of lhe Tract Committee. as well as in lhe informal
meetings lhat were held prior to each rotational issue. A very clear and
convincing instance was lhat after the fiflh rotation on 2 July. where the water·
flow data from lhe fourth rotation of 21 June was used as the main basis for
explainingand obtaining lhe agreement oflhe farmer representatives to change
the schedule of delivery from the head-end section ofTract 3 to lhe tail end
during the first one-and-half days of the three-day delivery schedule. This
should be viewed against the farmers' initia! proposa! of extending the duration
of each rotation from three days to four days. and at the same time. retaining
the schedule of delivery to the head end in the fust two days.

Within lhe COurse of this season it was becoming evident thal the regular
discussions between agency staff and farmer representatives prior to each
rotation. and which centered around the flow data. were evolving into an
effective tool in farmer-agency cooperation and decision making. Farmer
participation in decision making a!ong with the agency staff was also consid
erably enhanced as a result of these meetings which were mainly centered
around the water-flow data.

As seen in Table 3 the supply to both distributary- and field-channel tumoulS
within Distributary-DI has stabilized from Rotation 3. The values shown for
Rotation 7 are for a seven-day rotational interval. If these figures were
calculated for a ten- or eleven-day rotational intervalo the value would then be
very similar or equal to lhose oC' the other rotations. When the weighted mean
delivery of Distributary-DI is compared with Distributary-D2. a saving of
nearby 15 percent of water is realized in DI as compared with D2 which was
the control in this study. This is a very significant saving in a season as dry as
yala 1987.
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Tab/e 3. Water issues (mmlday)for Traet 3, Distributary-DI, and turnouts within it
compared with Distributary-D2 (coll1ro/).

Rotation 1 2 3 4 5 6 7 8

Period !O May- 31 May- 11 lune- 21 lune- 02 luly- 12 luly- 22 luly- 29 luly-
30 May lOJune 20June 01 luly 11 luly 21 luly 28 luly IOAug

Nwnber
of days 21 11 10 11 10 10 7 11
Evaporation
(mm/day) 6.2 7.0 6.8 5.5 7.2 6.9 8.3 6.7
Rainfall
(mm/day) 8.2 - - 0.6 - - - 1.0
Maincanal 2.6 6.6 8.4 7.6 9.4 8.9 13.9 8.2

Other food crops - 185 ha

Rice - 17 ha

Distributary
-DI 3.8 8.6 10.9 9.5 12.1 9.5 16.0 9.1
Field
Channel-l 1.6 3.1 4.4 3.0 4.0 4.4 7.6 2.7
Field
Channel-2 3.5 7.5 10.7 10.5 10.0 12.5 22.0 12.9
Field
Channel-3 2.4 6.2 9.0 9.0 7.5 9.2 19.6 9.2
Field
Channel-4 2.0 3.3 4.5 4.4 10.9 8.5 21.2 14.0

Distributary
-D2 5.0 10.0 19.1 15.5 9.1 11.3 13.0 11.2

Source: Various l/MI TepoTls (1987).
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The low supply to Field Channel-I in all rolations can be partly explained
by the significant amount of seepage that takes place from the adjacent
distribulary channel which is located in a very porous quiutzitic soil. The high
supply to Field Channel-2 is essentially due to both bad maintenance of the
channel and poor control and regulation within this channel where the gates
and drop structures are in disrepair.

It is clear that while collaboration between the project management and
farmer represenlatives has been effective up to the turnout level in the system,
it is less so below the turnout levels. Management problems below the turnout
level are essentially more complex and are further complicated by the nature
of the bethma that was practiced during the season where five farmers had to
share a two-heclare (five-acre) allotrnent. Despite this, the number of cases of
interference with farm outlets belonging to others has markedly reduced in this
season. This could be attributed 10 a better reliability of supply and improved
communication.

Agencyjarmer managemenllnteraclion

The basic management principie underlying operational research during yala
1987 in Dewahuwa was information feedback to farmers and project officials,
and between farmers and project officials. The information included water
measurements of t10w and duration, deviations from the intended pattern, and
the attitudes of farmers and farmer represenlatives.

The primary mechanism to provide farmers and agency staff with feedback
on their irrigation management performance was post-issue meetings involv
ing farmer representatives, the Project Manager, the Technical Assistant, and
IlMI Research Assistants to discuss the previous issue, and plan the next issue.
These meetings were supplementary 10 Tract Committee and Project Committee
meetings which also brought IOgether farmer representatives and project
management on a regular basis.

A key innovation introduced by the Project Manager during yala 1987 was
to give farmer representatives responsibility for controlling turnout gates,
which in the past was handled by the irrigator. The role of IlMI Research
Assistants in monilOring water t10ws and farmer attitudes combined well with
the Project Manager's interest in monitoring the performance of these farmer
representatives in fulfilling their new responsibilities.



Irrigarion Managemenrfor Crop Diversificarion... 39

The post-issue meetings offarmer representatives and project managemenl
were valuable for exchanging informalion while the previous issue was fresh
in their minds, and in planning for the upcoming issue. The cIose interaclion
among the farmer representalives, the Project Manager, and the Technlcal
Assistant that was facilitated by IIMI Research Assistants, helped the farmer
representatives carry out their waler-distribulion tasks effeclively.

Kalankuttiya

Water-flow information

Paced with an entirely new situalion at the beginning ofthis season where only
the weIl-drained porlionsoftumouts were to be jlermitteda bethmacuIlivalion,
the delivery schedule and the supply 10 each tumout had to be considerably
modified from those of the previous seasons. The flow data of the pasl three
seasons were effeclively used in proposing an appropriate rotalional schedule
to fit into the new situalion where only pans of lumouts were 10 be cuIlivated
during this season.

Tbe rationale of this new delivery schedule 10 distributary and field
channels was explained 10 the Irrigation Engineer, Kalankutliya, who found it
readily implementable from the sixth rotation onwards, and he was able 10
implement it successfuIly for all 20 distributaries in the branch canal as weIl as
for the 5 turnouts within 305-04. A major change from the previous seasons'
delivery pattern was that in place of simultaneous flow in aIl five field-channel
tumouts during the usual four days of flow, a more ralional approach which
ensured a minimum one-cusec flow for a period of one 10 two days for each
tumout depending on the number of aIlotments within each tumout was
proposed.

As seen in Table 4 the degree of variation in the supply to lumouts has
considerably reduced from the sixth rotation onwards. An improved stability
in supply has been achieved by the proposed delivery schedule. During yala
1986, Ihe amount ofsupply lO tumouts was in the mnge of2 to 12 mm/day per
delivery in 305-D4. This was, however, in a situation where both rice and other
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Table 4. Water issues (mm/day) for 305-D4 and jls TurnoUls 1 lo 5 (intervention
dislribUlary) comparedwith 305-D2 (control dislribulary).

Rotation 1 2 3 4 5 6 7 8 9 10 11

Period 9 May- 15 May·21 May-25 May- 3 June- 12 June-22 JW1e- 2luly- 13 July- 23 JuIy- 4 Aug.
14May20May24May 2June llJune21June lJuly 121uIy 22 luIy 3 Aug 18 Aug

Number
oí days 6 6 4 9 9 10 10 11 10 12 15
Evaporation
(mmJd.y) 4.49 4.02 4.05 4.87 4.96 5.87 5.71 6.20 4.80 5.90 5.70
Rainfall
(nun/day) 4.00 13.40 0.00 3.70 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Chanoe!
Distributary
-04 17.70 5.40 10.50 7.80 10.10 6.60 8.40 8.60 10.00 6.90 6.88
Tumout 1 5.60 2.10 1.90 4.90 3.40 2.80 5.10 5,80 6.10 5.20 4.56
TumoUl2 13.70 3.90 7.40 5.60 8.70 5.90 6.70 5.90 8.10 6.00 6.24
Tumout 5 17.30 3.20 8.30 5.60 6.10 4.60 6.00 5.80 7.90 4.90 3.84
Tumout4 10.70 1.70 9.90 3.20 5.70 4.20 6.90 6.60 8.30 5.60 4.64
Tumout 3 10.70 3.20 4.40 5.30 5.90 3.90 5.80 6.20 10.10 3.80 5.44

DistributaI)'
·D2 23.40 2.70 10.50 9.50 9.10 8.60 10.30 9.30 11.40 11.70 9.30

Source: Various l/MI reports (1987).

food erops were cultivated and there was no bethma. The amount of supply to
turnouts is now between 5.0 and 7.5 mm/day, whieh is closerto theevaporative
demand (Table 4).

Farmers readily accepted the new delivery schedules with their own
modifications within a turnout. Most farmers preferred to take the full stream
size of \.0 cusec rather than a smaller 0.5 cusee as designed. On the well
drained soils an irrigation time of six to eight hours was required with a one
cusec stream whereas only two to four hours was required on the imperfectly
drained soils.

Based on their experience during yala 1987, farmers were eonfident that
they could effectively manage deliveries for other food erops on the well
drained and imperfeetly drained soils; and that the poorly drained soils should
be definitely left out for yala. Farmers reponed that they would stand a better
chance at cultivating other food erops in the present situation, where, unlike in
previous seasons, no water was issued for rice cultivation.
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Farmers have experienced in previous seasons lhatan acceptable frequency
of irrigation is 1 in 7 days during lhe initia1 stage ofcrop establishment, 1 in 10
days during lhe mid-stages ofcrop growlh, and 1in 7 days during lhe last stages
of crop growlh.

Farmers were able to come up wilh a reliable and workable calendar for
future yala seasons with regard lO the fust issue in Apri1 and subsequent
rotations. There was a consensus of view lhat the first water issue for land
preparation shou1d be around 20 April, soon after the Sinhala New Year, and
that planting should be completed by 20 May. This can be considered a major
step forward for planning.

Agencylarmer management interaction

The basic management principIe underlying the operational research during
yala 1987 was information feedback to farmers and agency officials, and
belWeen farmers and agency officials. The information included water
measurements of flow and duration, deviations from the intended pattem, and
the attitudes of farmers, tumout leaders, and distributary-channel representatives.

Two mechanisms were introduced to provide farmers and agency staff with
feedback on their irrigation management performance: i) post-issue meetings
and ii) a rotational plan. Meetings were held after each water issue during the
growing season, at which the Unit Manager and the Irrigation Engineer for
Kalankuttiya Block met with IlMI Research Assistants to discuss the previous
issue, and plan the next issue. I1MI Research Assistants provided information
on water flows, farmer behavior, and farmer opinions. Towards the latter part
ofthe season, farmer leadersalsojoined the meetings andexpressed their views
directly to project management. This interchange of information was valuable
for both sides, and helped in the preparation ofworkableplans for the next issue
with farmer compliance.

The rotalional plan for water issues developed in mid·season provided
farmers and agency staff alike with a clear set of targets. The post-issue
meetings could then focus on the degree to which the targets were met, and the
reasons for deviations. The rotational plan also provided the distributary·
channel representatives and tumout leaders with clear guidelines. The result
was that the distributary-channel representative played a greater role in
opening and closing tumout gates than in past seasons. Because he knew the
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plan, he did nol need lo seek approval from lhe unit manager each time he
wanted lO adjusl a lumoul gate; adjustments lo lhe lurnoul gale were made by
eilher lhe distríbutary-channel representative or lhe unit manager's field
assistanl, wilh bolh of lhem following a common plan. This ensured an
enhancemenl in lhe position of lhe distributary-channel representative (since
he look on a grealer role in waler distribulion), and a reduclion in lhe work of
lhe field assístant and uníl manager.

The interaction of the lurnoulleaders and the distributary-channel representative
with lhe unil manager and olher officers is valuable for i) lhe feedback of
information, resulting in betler managemenl, ü) lhe prestige accorded lo lhe
farmer leaders by associating wilh projecl managemenl, and iii) lhe sense of
solidarily lhal develops belween farmer leaders and projecl management. The
rotational plan is valuable for giving distributary-channel representatives clear
guidelines so lhallhey can take over a greal portion of routine managemenl
wilhin lhe distributary channel.

SOME LESSONS AND ISSUES

Allhe end of the operalional research aclivity lhe following main conclusions
could be drawn:

• Flow measurement conslilules an importanllool in managemenl decision
making and implementation. It provides an effeclive focal poinl for
discussion belween projecl management and farmer representatives, and il
can also be a useful instrument for improving farmer-agency cooperation.

• Regular meetings betweenfarmer leaders andproject sta.ff(especially Unil
Managers in Mahaweli Syslem) after each water issue are an effective way
lO improve communication belween farmers and projecl management,
especially lO identify and rectify specific waler problems al lhe secondary
and lerliary levels. These meetings also enhance lhe posilion of lhe farmer
representative, lumoulleaders, and lhe distributary-channel representalive
by giving lhem a highly visible function.
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• Regularly scheduled rotalÍon of lUrnouts enhances lhe capacity of lhe
farmers 10 take over managemenl functions below lhe distributary-channel
gale which in lUfn frees the Unil Manager in lhe Mahaweli Syslem lO allend
lo olher dulies, and farmer representatives in Dewahuwa lO schedule this
time for operating lurnoulS and olher relaled functions.

Aparl from the above conclusions, the following issues are also posed:

• Whal is lhe mosl feasible and effective means by which irrigalion agencies
could obtain a minimum sel of 110w data, and how could lhis be sustained
in the lwO syslems now sludied afler 11M! staff phase oul?

• How can farmers playa grealerrole in irrigation operation and mainlenance
al the secondary and lertiary levels so thal waler efficiency can be improved
and agency staff can have more time for olher duties?



CHAPTER6

Conclusions And Recornmendations

ALTHOUGH SRI LANKA has had more than 15 years' experience of dry-season
irrigation for diversified cropping. there has been a lack ofclear understanding
of the nature of the constraints and the unexploited potentials for further
development and expansion in this field. The results of the past three years'
field research have helped lO clarify this understanding and also provided
planners and policy makers with sorne broad conclusions for formulating
future strategies and policies. These results could be conveniently presented.
firsl, as a set of general conclusions for the benefit of policy makers, and
secando as select key findings for the benefit of senior field and managemenl
staff. The second set of findings relate lO the two main components of the
research conducted, irrigation systems management and crop diversification;
these will be further elaborated taking into account the constraints and
potentials recognized.

GENERAL CONCLUSIONS FOR CONSIDERATION BY
POLICY MAKERS

J. Select for diversified cropping only those major irrigation syslems which
have a shortage of irrigation supply during the dry season. and which have
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mOre than 50 percent extent covered with well-drained and imperfectly
drained soils.

2. The system should be above a minimum physical condition in its delivery
system that would ensure a satisfactory degree of control and regulation of
deliveries at different levels of the system.

3. There is a pressing need for improved planning by lhe management agency
in consultation with farmers for scheduling irrigation deliveries during the
land·preparation phase which takes into account improved farmer.accept
able land-preparation technologies and probability estimates of different
rainfall scenarios at the commencement of each season.

4. Determine for each system the best way that a minimum set of flow
measurements could be made (and used operationally) during lhe season,
and also how lhis could be sustained.

5. Farmers should playa greater role in operation and mainlenance at lhe
tertiary level in order to improve water use efficiency.

6. Fix a definite time schedule for commencement and termination of yala
cultivation operations, and encourage a shift 10 ¡lO-day or shorter-duration
non-rice crops in order. to optimally utilize available dry-season irrigation
supply.

7. An assured and stable market, a competitive price, and a ready availability
ofcreditare indispensable for promoting and sustainingcrop diversification.

IRRIGATION SYSTEMS MANAGEMENT AND CROP
DIVERSIFICAnON

In the irriga/ion systemsmanagementcomponentoftheresearch the threemain
areas of study were 1) adequacy ofdelivery at lhe main, tertiary, and farm field
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levels; 2) underlying principies of managemenl for scheduling and timing of
deliveries; and 3) nalure of operalion and mainlenance activities al respeclive
levels and instilutional relationships.

In lhe firSl slud)' areaofadequacy ofdelivery al lhe main, tertiary, and farm
field levels, il is observed lhal a total ex-sluice issue of approximalely 1,000
mm (3.25 feel) for lhe season is adequale during yala if more lhan 75 percenl
of lhe irrigaled area is under olher food crops. When lhe irrigaled area is made
up of50 percenl olher foad crops and 50 percenl rice lhen a lotal ex-sluice issue
of approximalely 1,500 mm (5.0 feel) for lhe season is adequale. In order lO
ensure reliabilily and equity al lhe lerliary level of lhe syslem il is necessary lo
have a good standard ofcontrol and regulalion al lhe level of lhe main syslem,
and lhis would require bolh goad agency managemenl and lhe presence of
appropriale regulation devices wilhin lhe syslem. Furlhermore, lhe physical
syslem should be al a desired minimallevel, bolh in design and in operalional
condilions, lO meel lhe controlled supply needed for growing of non-rice crops
or olher food crops.

lt is observed in lhe second sludy area of underlying principIes of managemem
for scheduling and timing of deliveries lhal lhere is a big gap belween lhe
planned quantily and timing ofdeliveries and lheir aClual implementation, and
lhis is specifically so al lhe land-preparalion phase where much of lhe overrun
occurs. There is, accordingly, lhe need for a re-examination of lhe presenl
assumptions lhal are made wilh regard lO waler-requirement values for land
preparalion forpuddled wetland rice and non-puddled olher food crops, as well
as of lhe presenlly advocalcd lechnologies for land preparation. There is also
lhe opportunily for more meaningful statistical analysis and proper inlerpretation
of pasl rainfall data wilh a view lO fixing lhe mosl opporlune date for
commencement of lhe cultivation season, and as an avoidance of excessive
rainy spells during lhe early establishment phase ofolher food crops, when soi!
saluration can be damaging lo lhe crop.

Third, in sludying lhe nalure of operation and maintenance aClivilies at
respective levels and insEitutional relationships il is observed lhal lhe unreliabilily
and inequity lhalare recorded al t1ie lumoul level areclosely linked lo two main
faclors: 1) lack of proper organization and managemem ror sharing water
below lhe secondary level, and 2) poor communication between the agency
staff and farmers in scheduling of waler deliveries. The operational research
lhal was carried oul in yala 1987 has demonstraled lhal flow measurements
can prove lO be a useful 1001 in decision making and implementation, and



48 Conclusions and Recommendarions

lhat regular meetings belween farmer leaders and managemenl staff soon afler
each water issue can improve communication. It has also demonstraled lhal
regularly scheduled rotations at lhe lumoullevel greatly facilitale lhe farmer
representatives jointly managing or taking over managemenl a!ong the distributary
channels.

In lhe crop diversifica/ion componenl of the research the lWO main areas of
study were 1) existing and pOlential irrigation practices at respective levels,
and 2) incentives and constraints.

Exisling opportunities in both Dewahuwa and Kalankulliya schemes show
lhal lhey have enough canal capacity for lhe desired intermillent flow for
irrigaling non-rice crops. In Dewahuwa, however, an improved regulation of
lhe limited waler supply during the dry season can be achieved by beller
ulilization ofthe installed flow regulalors along the main canal, and also by lhe
agency operaling these regulators in the proper manner. Similarly, as in lhe
case of Kalankulliya, the use of exisling measuring devices al leasl al lhe
distributary level could facilitale beller allocation and distribution of water
below lhe distributary leve\.

No major changes or modifications are needed in either the land or soil
qualities in Swilching from wet-season rice lO dry-season non-rice crops. The
exisling basins or liyaddes do nol need any modification, although in bolh
schemes a physical consolidalion of lhe smaller sized basins into larger sized
ones as carried oul in Tracts 1 to 4 of Dewahuwa as part of lhe rehabilitation
projecl funded by the Japanese Intemalional Cooperation Agency would help
in improved on-farm water managemenl. Minimum on-farm land shaping in
order lO enable the furrowed-basin syslem of irrigation for other food crops
would help 10 reduce on-farm water use and farm labor cosls of irrigalion. The
well-drained reddish-brown earths (RBEs) have no limitations for growing of
any kind of other food crops during the dry season, and their soil physical
altribules readily lend lhem lo be allemaled between wet-season rice and dry
season non-rice crops. Farmers in both schemes are evolving successful
practica! melhods of expanding lhe growing of other food crops on 10 the
imperfectly drained RBE soils by provision of minimum on-farm drainage.
This trend could be further strenglhened and enhanced by good waler control
atlhe field-channellevel. It is recommended thallhe poorly drained low
humic gleys (LHGs) be restricted 10 rice during bolh wet and dry seasons for
Ihe present, with the proviso that a rice yield ofnol more lhan 2.5-3.0 tons/ha
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should be expected in yala when the rice crop is irrigaled al lhe same interval
and frequency as olher food crops.

Kalankultiya benefits from the managemenl syslem for Syslem H lhal has
been devised by the Mahaweli Economic Agency. 11 is adequalely staffed
down lO lhe tumoullevel and the staff are assigned a clear sel of duties. By
COntrasl, the managemenl syslem al Dewahuwa is yel evolving. lIs presenl
strenglh of agency staff, especially lhe technical assistant, work supervisor,
and irrigation laborers could be trained and assigned a clear sel of duties and
lhis would go a long way IOwards improving lhe managemenl of the syslem as
a whole. Empowering lhe Dewahuwa managemenl wilh more aUlhorily, and
a belter exploitalion of its inslitutional selup is also recommended.

Malching lhe planting-lo-harveslduralion ofolher food crops during yala lo
the availabilily ofwaler supply from lhe source shouldreceive more considera
tion lhan al presenl. In bOlh schemes lhe mosl reliable period of waler airaila
bilily al the sourcc during yala is from 1May lO 30 Augusl. Assuming lhal crop
establishment is compleled by 10 May, this leaves a balance of 110 days for
crop growth and harvesl. A chili crop takes 145 days from crop establishmenl
lO complelion of harvesl, and the management agency in bolh schemes
encounter considerable difficulty supplying lhe irrigation needs for the chili
crop aCter Augusl. It also adversely affects lhe repair and maintenance
schedule which is normally planned for lhe period September-October. On lhe
foregoing considerations it is recommended lhat the planting-lO-harvest dura
tion ofthe dry-season non-rice crops be restricted to a llO-day periodo

When incentives for diversified cropping were considered, it was noted lhat
the attractive markel price for chili as well as an assured market were lhe main
incentives for farmers to grow this crop in both schemes. The net reluros to
farm reSOurces for non-rice crops during yala, especially chili, is very much
higher lhan for rice as shown in Table 5. Olher non-rice crops such as green
gram and soybean are also more profitable lhan rice during yala, bul lhe markel
for lhese crops al Dewahuwa is not so assured as chili in mosl seasons.

The constrainls lO more effective irrigated crop diversification which were
observed can be grouped as irrigation related, instilutional, agronomic, and
economic. The irrigation and instilulional related constraints are so closely
interconnected thal they will be discussed IOgether; the agronomic and economic
constraints will be discussed individually.

During lhe dry season when a Iimiled waler supply has lO be delivered by
rotational distribution, a grealer joinl managemenl efforl belween farmers and
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rabIe 5. Average cash production costs (Rslha) for 1986 yala season erops in
Dewahuwa and Kalankut/iya.

Cost itero Rice
Dewahuwa

Chili Oreen gram Soybean
Kalankuttiya

Rice Chili

Fertilizer 788

Pesticides.
herbicides 181

Seed,
seedlings 406

Hired
equipment 1323

Hired labor 1345

2023

2580

575

1406

6258

40

1053

807

1278

2356

147

381

750

1702

2462

804

420

671

1930

1432

2048

2196

597

1517

4835

Irrigation
water 7 78 o o 56 54

Total cash
CQst

Gross
returns

4050 12920

7814 26265

34

12848

5442 5313

16863 10436

11247

25383

Ne' retums 3764 13345

Source: Va,ious l/MI reports (1986).

7314 11421 5123 14136

agency is called for. and this in turo needs improved communication between
the two parties. Changes in delivery schedules are often not communicated
properly to farmers and the reliability of water delivery is thereby hampered.
Farmers are reluctant to grow high-value other food crops like chili which
involve a higher cost of production if there is no regularity and reliability of
supply at the appropriate irrigation intervals. A further complicating factor in
Dewahuwa is that the irrigation control and measurement devices which are
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necessary to deliver lhe required intermittent water supply are inadequate and
nonfunetional when compared wilh Kalankuttiya. The loosely slructured
nature ofthe institutional setup below lhe Traet Committee in Dewahuwa does
not enable good communication between lhe agency and farmers which results
in an irregularity in management decision making, leading to unreliability and
inequity in water distribution.

When compared wilh KaJankuttiya, lhe quality of flow monilOring in
Dewahuwa is totally inadequate. There is a lack of essential data on flow
information at different levels of lhe system whieh is eonsidered indispensable
for discussion and decision making between !he agency and farmers. Dewahuwa's
monitoring program is limited to lhe reservoir and main-sluice level which,
lhough adequate for macro-level administrative requirement, is quite inadequate
for irrigation management at lhe lower levels oflhe system. An effective flow
monitoring program could, however, be developed for Dewahuwa by making
use of the existing physical facilities and providing shon eourse training to lhe
present management staff of lhe scheme.

It is difficult for lhe management ageney to make lhe farm lot allocation for
belhma farmers when an allotment straddles bolh well-drained and poorly
drained soils. A problem is also created by farmers who grow rice on well
drained soils which adversely affeets lhe soil drainage conditions in the
adjoining farmer' s lot which attempts to grow olher foad crops. The Sinhala
New Year festivities which fall during mid-April also act as a constraint lo

timely preparation ofland in mid-to-Iate April which is the ideal time for land
preparation for olher food crops. Farmers in Dewahuwa have been successful
in exploiting lhe early yala rains for non-puddled preparation of lhe land for
olher food erops, whereas in Kalankuttiya where water supply is available for
bolh rice and olher food crops, farmers delay land preparation until lhe heavy
rains in April are over.

In respect of agronomic constraints lhe increasing incidence of chili Ieaf
curl virus diseases in Kalankuttiya and lhe yellow mosaic virus of green gram
at Dewahuwa need early allention. A wide range ofolher food crops are grown
in Dewahuwa during yala such as chili, soybean, green gram, bombay onion,
and also sorne vegetables. The optimum irrigation frequency for each of the
aboye crops ranges from 2 lo 10 days, whereas lhe irrigation frequency is fixed
at once in 7 or once in 10 days at Dewahuwa. Growing lhese crops side by side
in adjacent fields which are supplied with a common source of water raises
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many problems which are not adequately considered at lhe planning stage of
the season.

With regard to economic constraims it is observed lhat there are greater
economic risks that lhe farmer has lo take in lhe cultivation of non·rice crops
when compared with rice. Cash and labor inputs for cultivation of other food
crops, especially chili, are three to four times higher than for rice in both
schemes as shown in Table 5. It also shows that lhe cash inputs required for
fertilizers, pesticides, and hired labor for weeding and harvesting are much
higher for chili.

It is also observed lhat there are situations in both schemes where despite
soil condilions being adequate and market conditions also favorable, not a11
farmers grow other food crops, particularly chili. Sorne of lhe reasons for lhis
inelude availability ofcredit,labor availability, and land tenure. After soil and
water, availability of credil appears to be the most important determinant in
farmers' crop decisions. Institutional or bank credit is not equa11y available to
a11 farmers and especia11y to lhose who have defaulted on previous loans, while
noninstilutional credit carries imerest rates as high as 20 percent per momh.
Recognizing that chili cultivation requires 3-4 times as much labor as rice, the
size of holding, lhe household pool of labor and sufficiem financing for hired
labor will a11 influence lhe area for chili that a farmer would allocate within his
allotment. In Dewahuwa, belhma farmers who are a110cated land far away
from their own fields are more likely to grow rice which can grow wilh less
attention Ihan chili.

Compared to rice, Ihe lack of an organized marketing structure for other
food crops and unstable prices tend lo increase the risks for farmers who grow
these. There are indieations, however, Ihat farmers who had grown good crops
of soybean in Dewahuwa are quite ready lo shift to olher foo<! crops if Ihey are
assured of a market and stable priees.
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