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The Mahaweli Enterprise Development Project

The development of the natural and human resources of the
Mahaweli river basin has been a high priority of the
Government of Sri Lanka and international agencies since the
late 1970’s. Largely completed are the construction of dams,
irrigation and power systems, roads and other physical
infrastructure, the settlement i the land and the formation of
the agricultural production base. The challenge for the 1990°s
is to build a diverse, dynamic cconomy generating higher
incomes for Mahaweli families. In meeting this challenge, the
private sector has a leading role to play.

The Mahaweli Enterprise Development Project (MED) is a
special initative of the Mahaweli Authority of Si1 Lanka, with
the support of the United States Agency for Interr..iional
Development. MED promotes private investment and job
creation in agribusiness, manufacturing, tourism, minerals and
services by direciiy assisting entreprencurs and companies with
technical expertisc, marketing support, training, business
advisory services and credit. MED also provides policy
analysis support to improve official framewsiks for sustainable
enterprise development in tiie Mahav.eli areas.

The Employment, Investment and Enterprise Development
Division of the Mahaweli Authority is responsible for MED
implementation. Technical consultancy is provided by a
consortium led by the International Science and Technology
Institute, Inc., a private consulting firm with head offices in
Washington, D.C. Also in the consortium are Agroskills,
Devclopment Alternatives, Frnst and Young, High Value
Horticulture and Sparks Cominodities.
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PREFACE

Market demands and prices for fresh fruit and vegetables fluctuate during the year. Farmers
must schedule their cultivations in sync with time-specific market windows. The availability of
irrigation water right round the year is a key factor in creating the conditions for such market
oriented production.

This MED study was undertaken to ascertain to what extent and how it might be possible to
provide farmers with year-round irrigation water in Mahaweli Systems B, C, G and Uda
Walawe. A carliecr MARD study had found that it was possible in System B of Mahaweli to
supply water to farmers as and when needed throughout the year, a situation which should
remain at least until the right bank is developed.

The main finding is that it is not possible for year round irrigation to be practiced throughout
these systems due to the serious shortages of water experienced in the dry or Yala season.

In some instances it may be possible to provide irrigation water as an extension to the normal
season. This would depend on the rainfall during the cultivation scason and the water that has
been “saved" as a result. It also may be possible to provide water under certain small reservoirs
just after the regular scason, depending on the quantum of water left over due to higher rainfall
than expected during the season.

The report recommends that controlled use is made of the available ground water by pumping
during the drought periods. It also recommends appropriate crops.

The study recommends that an operations and maintenance plan be drawn out for the main and
branch canals, in consultation with the farmer organizations. The plan should be flexible enough
for maintenance to be done when the canals are not in use. The study also recommends training
in various aspects of water management targeting staff at different levels and the farmers.

This report reflects the findings and views of the group of Teams Consultants who carried out
the assignment and prepared this document.
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STUDY ON THE POSSIBILITY OF YEAR ROUND IRRIGATION IN
MAHAWELI SYSTEMS C, G, H AND UDA WALAWE

EXECUTIVE SUMMARY

This study involved a series of inspections and collection of data from the field and from
relevant offices to ascertain the availability of water for year round irrigation and to assess
farmer attitudes towards crop diversification. It also focussed its attention on the cultivation
pattern of suitable high value crops and the development of a more efficient and diversified
agricultural sectar which will have the capacity to respond to changing market conditions.

The possibility of increasing the hectarage under Other Food Crops both during the wet season
and the dry season can be achieved if crops are selected to suit soil conditions coupled with
judicious management of water. A simple forecast will be to lay off paddy from the well
drained soils and instead cultivate OFCs which will have lower crop water requirements.

A summary of the availability of water and the proposed cultivation patterns is given in Table
5 of this report. This indicates that 10,200 ha in System C, 4690 ha in System G, and 5770 ha
under Kalawewa in System H can be brought under cultivation for a 3rd crop. Possibility exists
in Uda Walawe for an increase in extent by 1025 ha in the proposed L.B. extension area,
although a 3rd crop is not recommended. Already nearly 1400 ha of Bananas are being
cultivated in the irrigable area under the RB scheme.

Crop production in the Mahaweli Systems had been primarily subsistence, almost 100% of low
land in the wet season is cultivated with paddy. In the dry season, if water is made available
farmers prefer paddy cultivation. However, there is evidence of semi-commercial and
commercial farming in the Mahaweli Systems. Progressive farmers have cultivated cash cron
like chillie in raised beds or ridges in low land RBE soil and paddy cultivated only in the poorly
drained LHG soils. Judging by the tables (3.4.1, 3.4.2 & 3.4.5) prepared from the data
collected from the WMS of MASL (November 1992), there has been a progressive increase in
the hectarage cultivated under these systems and that there has been a trend by the farmers to
cultivate paddy exclusively during the wet season (October to March) and Other Field Crops
(OFC) during the dry season, with reduced hectarage for paddy.

Chillie is the most popular cash crop. Vegetables, big onions, cowpea, green gram, black gram,
ground nuts, gherkins and baby corn are also grown, though marketing has been the farmers bug
bear.

Table 7 shows the crops recommended for Irrigated Uplands and Lowlands, whilst Table 8

shows the perennial and short term crops of Export Potential, grown in the Mahaweli Systems
by private investors.
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A study has been made and the crops selected for mass scale production in the Mahaweli
Systems are shown in Table 18. Here the services of the settler farmers as outgrowers have
been taken into consideration.

Detail studies have been made with regards to the operation and maintenance of the systems.
In this context the farmer participation in all activities connected with the system from operation,
maintenance and rehabilitation, is considered vital. A training programme for farmers has also
been suggested.

The setting up of a rapid deployment maintenance unit equipped with necessary machinery and
equipment to attend to emergency dewatering and repairs, based on a programme prepared in
consultation with the farmer organisations, will be very essential if Year Round Irrigation project
is to be a success.

Monitoring and Progress Control will be the key to success of the system. Efficiency of the
system will depend on timely and accurate reporting of data necessary for both adjustments in
water management to suit demands as well as help in planning future operations and checking
the efficiency of the operation. This exercise will need accurate measuring devices and for this
purposc it is suggested that all regulators and turnout structures be modified to incorporate
Parshall flumes or Weirs with gauges. The staff working in this unit too should be trained for
accurate reporting of data from the field.

Institutional strengthening of Fariner Organisations is of primary importance. Farmers will have
to eventually take over the G & M of the system. Initially the Field Canals and thereafter the
D Canals will be handed over to farmer organisations for their management.



1. INTRODUCTION

The Mahaweli ganga Development Programme is intended to utilise the waters of the Mahaweli,
the longest river in Sri Lanka. The Mahaweli authority of Sri Lanka, the implementing agency,
has undertaken an accelerated programme of development work to provide irrigation water to
245,000 acres (99,176 hectares) of new lands, 185,000 acres (74,888 hectares) of lands that
were (o get supplementary irrigation, and to generate 540 megawatts of hydropower. The new
lands being developed are in various location in the Dry Zone and have been divided into several
systems and projects. The allocation of diverted Mahaweli water to each project for each season
is decided by a central Water Management Secretariat.

1.1 System H

System H is located in the Dry Zone in the North - Central Province of Sri Lanka. The area
lies within the Kala Oya Basin about 16 kilometres (km) South-West of the historic town of
Anuradhapura, the capital of the North Central Province. The project arca covers a centiguous
area of 106,000 acres (42,898 ha) o: irrigable land, out of which 35,000 acres (14,165 ha) arc
old irrigated areas and 71,000 acres (28,734 ha) are newly developed lands. The old and new
irrigated extent amount to almost 12% of the total irrigated area in the country.

The major part (90%)of the project area falls within the Anuradhapura district with some
sections falling within the districts of Matale and Kuruncgala. The clevation ranges from sea
level to 182 m. The topography is gently undulating and slopes average | to 5 percent.

System H is made up of 12 subsections, of which H,, H,, H,, H,, and H, are new settlement
areas, and the other are old colonization schemes. Sub-systems H, to H, (32,700 ha) are coming
under the Resident Project Manager - Tambuttegama and the other sub-systems are managed by
the Irrigation Department.

The irrigable extent of land receive irrigation water from three reservoir: Kandalama, Dambulla
Oya and Kalawewa.

1.2 Uda Walawe

Walawe project area falls within the provinces of Sabaragamuwa, Southern and Uva. It covers
the districts of Ratnapura, Moneragala and Hambantota and electorates of Kolanne, Wellawaya,
Tissamaharama and Tangalle. The project is about 160 kilometres (100km) South East of
Colombo. The region is linked to Colombo by two main roads. One along the coast and the
other via Ratnapura.

The irrigable extent (27,000 ha) is situated on the right and left banks towards the lowest part
of the Walawe Ganga basin, below the 76 metre (250 ft) contour. Dr. C.R. Panabokke’s soil
survey report describes the landscape in the region North of Embilipitiya as undulating with
stopes generally ranging from 0-4 percent, where erosional remnants and hillocks are common.



generally ranging from 0-4 percent, where erosional remnants and hillecks are common. The
river, streams and gullies are deeply incised with the result that surface drainage is excellent
and the extent of poorly drained soils is comparatively small.  The Southern portion is largely
rolling with slopes ranging from -8 percent.  Erosional remnants and hillocks are less common
and the drainage does not have an incised character.

The right bank consists of five blocks: Embilipitiya Chandrikawewa, Murawasihena, Binkama
and Angunukolapellessa and the left bank has two blocks: Kiri Ibbanwewa and Suriyawewia. The
left bank is being developed to include another 23,340 acres (9,240 ha) of irrigated land.

1.3 System C

System C'is in the Dry Zone in the North - Central Provinee of Sri Lanka. The two main arcas
of System C are Girandurukotte and Dchiattakandiya falling within the districts of Badulla,
Ampara and Polonnaruwa. The project arca covers an arca of 170,430 acres (69,000 ha) of which
53,540 acres (21,675 ha) are irrigable.

The system has been subdivided into six geomophological zones. Zones I is a developed area
and embraces the Mahiyangana old town and has 5 major colonization schemes. Mapakada,
Dambarawa, Nagadeepa. Mahawewa and Sorabora.  Zone 1 is not part of the accelerated
Mahaweli programme.  The rest of the area, Zone 1 to VI, is administered by a Resident
Project Manager, stationed at Dehmattakandiya.

System C receives Mahaweli waters from diversion at Minipe Right Bank through Ratkinda and
Ulhitiya reservoirs.

1.4 System G

System G is in the Dry Zone in the North Central Province of Sri Lanka. The main township
is at Bakamuna in Polonnaruwa district.  The project arca lies between EMYE and Ambanganga.
The gross land area of the system is about 10.000 ha and irrigabie arca is only 5400 ha. The
main supply of water for the system is from diversion of Ambanganga at Elahera. The irrigable
arca belongs to two regimes.  The old arca which is about 2500 ha has been in operation for
several decades. The new arca has been taken up in 1985 with rehabilitation of old arca. The
system is administered by the Resident Project Manager at Welikanda.



2. BACKGROUND

The work on the consultancy services for possible Year Round Irrigation in Mahaweli Systems
C, G, H & Uda Walawe special project commenced in October 1992 with Mahaweli Enterprise
Development Project of the Mahaweli Authority, as client.

The main objective of this study is to ascertain the possibility of Year Round Irrigation in
Mahaweli Systems C,G,H & Uda Walawe special project. It was mentioned that a preliminary
study carried out in System B of the Mahaweli has indicated that Year Round Irrigation was
possible in terms of water availability and maintenance of canals in System B. The main canal
& branch canals are concrete lined where as in the other Mahaweli systems they are not lined.

2.1 Scope of Work
The Terms of Reference as given by the Client can be summarised as follows:

(1) Ascertain the availability of water in Systems C,G.H & Uda Walawe to issues Ycar
Round Irrigation for cultivation of crops.

(i1) Recommend methods that could be used 1o carry out the routine maintenance work
during the issue of irrigation work.

(iii) Recommend the machinery and equipment that could be used to carry out this
maintenance work. A suggested programme of work should accompany this.

(v) Recommend the period and interval of canal dewatering necessary to carry out the
accumulated maintenance work.

(v) Recommend emergency dewatering plans for cach of the individual irrigation
systems in the project,

(vi) Recommend an irrigation programme for the regular inspection of the irrigation
systems to ensure the safety of the infrastructure.

At the stage of submitting the proposals, TEAMS Consultants (Pvt) 1.ud, rarefully examined
features and characteristics of cach system in respect of source of water, age, and socio
cconomic background and the TOR was slightly amended to constitute the following points:

(1) Determine the availability of water in System C,G,H & Uda Walawe 1o issuc year
round in the light of the actual crop types and water usage methods and habits,
while assessing potential water requirement for introducing high value Crops.



(if)

(i)

(iv)

v)

(vi)

(vil)

(viii)

Recommend ways and means of optimising the use of available water for better
productivity via improved crop diversification programmes, and use patterns, water
application methods, water management procedures and instittional development
measures.

Recommend procedures for system operation which can maximise the possibility
of year round issue oi water.

Recommend methods that could be used to carry out the routine maintenance work
during the issue of irrigation watcr.

Recommend the machinery and equipment that could be used to carry out this
maintenance work. A suggested programme of work should accompany this.

Recommend the period and interval of canal dewatering plans for each of the
individual irrigation systems to ensure the safety of the infrastructure.

Recommend emergency dewatering plans for ecach of the individual irrigation
svstems in the project.

Recommend an inspection programme for the regular inspection of the irrigation
system to ensure the safety of the infrastructure.

The ammended TOR has been aceepted by the client.

2.2

Methodology of Work

The TOR lists 8 objectives for the study. At the inception of the study, the consultants had a
uscful and lengthy discussion with the client on the methodology & the tasks to be performed
in the exccution of the study as given below,

Task 1 - Project Mobilisation & Preliminary Review.

Task 2 - Detailed investigation on available stock of water, present water use and O&M
procedures.

Task 3 - Detailed investigation on water requirement for different crops and different
production technologics.

Task 4 - Deriving conclusions on water availability for Year Round Irrigation.

Task § - Review the experience of the other countries on Year Round Irrigation and
other related topics.



Task 6 - Formulation of recommendation which can help to ascertain Year Round
Irrigation and necessary operation and maintenance.

Task 7 - Preparation and presentation of Draft Final Report.
Task 8 - Preparation of the Final Report.
2.3 Project Mobilisation

Consultants had their first meeting on the 12th of October with the client. They spent 2 days
consulting relevant officials of the Ministry of Lands, Irrigation & Mahaweli Development and
Mahaweli Authority of Sri Lanka (EIED/MEA/MECA) in Colombo. They visited the Mahaweli
Systems C,G.H and Uda Walawe special project where they met respective Resident Project
Managers, Deputy Project Managers, Block Managers in charge of Agriculture, .pa

Engincering & farmer organisations. They were given necessary assistance & cooperation by
the project officers, 1o persue available past records in different sub offices. Block managers &
Unit managers gave access to the available files & briefed the consultants on present procedures
for operation & maintenance.  Consultants were able to meel a fair number of farmers & tarmer
leaders in four areas to review the present status of farmer involvement in operation and
maintenance through the farmer organisations.

During the field visits it was possible to gather information on cropping patterns and review the
crops grown especially for the export market at present in the Mahaweli systems.  Farmers
perception of the development of export crop production and the advantages and disadvantages
were discussed with the farmers themselves. Different views on the Year Round irrigation and
cultivation of high value crops were of great value to the consultants to arrive at certain
conclusions on Year Round Irrigation in Mahaweli Systems.

Unstructured surveys were conducted in the field on availability of water, control and opcration
of the systems, climatic and hydrological conaitions such as Rainfall, Water issues, Resource
storage, dramage factlities ete.

Consultants were able to visit System B of Mahaweli to aquaint themselves with the export
oriented crop production by the private sector organisations with the out growers. This visit had
given the consultants an opportunity to arrive at certain conclusions on the crops to be
recommended for the systems C. G, H and Uda Walawe special project.



3. AVAILABILITY OF WATER

3.1 General

It is observed that these systems exhibit diverse characteristics due to their physical locations and
consequent climatological and hydrometeorological features, methods of control, operation and
maintenance, soil types, farming practices ete.  For example, the Uda Walawe Reservoir lies
in the Walawe Basin in the Southern part of the island and exists as an independent entity, in
that it is away from the direct influence of Mahaweli Ganga whereas the other three systems are
linked with cach other and come under its influence. Of thiese, system C lies on the Right Bank
of Mahaweli Ganga, taking its water from the new Minipe Anicut.  The water available at
Minipe is controlled by the reservoirs and diversions upstream, viz Kotmale Reservoir, Polgolla
Barrage (diversion 1o NCP), Victoria, Randenigala and Rantambe reservoirs.  The highly
interlinked reservoirs cum channel and drainage water systems are G and H (in the NCP) which
largely derive water from the bifurcated flows at Bowatenna.  They represent a system of a
multitude of interlinked reservoirs such as Kalawewa canals, Huruluwewa tank, the Minneriya
Yoda Ela and the Minneriya Kantale Yoda Ela to name a few.

A given reservoir or system would take a period of about five years o stabilise itself,
particularly when there are additions of new components to the system. Taking cognisance of
this fact and also other factors such as the need for the farmer to adapt himselfl to his new
environment ete. it was considered that the best available past records for analysis were those
from the water years 1986/87 to 1990/91, ic. 5 years of records. Morceover, certain deficiencies
in recorded data for this period as observed both in the field and the Water Management
Secretariat have acted as a major constraint in the detailed analysis of the water resources. The
year 1987 to 1989 (3 years) were periods of unrest in most parts of the island and some field
activities had to be necessarily curtailed or abandoned.

The discrete time interval used in the study is one month. This has been arrived at taking into
account (a) the purpose of the study (b) volume of work involved in the study and (c) the
reduction in information by assuming too large an interval of time.

3.2 Source
3.2.1 System C

System C extends north of Minipe along the right bank of Mahaweli Ganga, which forms the
western boundary, while the right bank Transbasin Canal, Ulhitiya - Rathkinda Reservoirs and
Pimburettawa tank form the Eastern Boundary. The main conveyance system which has been
completed to feed the Mahaweli waters into these new areas in the System C comprise of :

(1) The new Minipe Anicut across Mabaweli Ganga and the Minipe right bank Transbasin
Canal which is lined and about 31.0km in length. 1t has a carrying capacity of 64
cumecs at the headworks.



(2)  Twin service reservoirs viz. Ulhitiya and Rathkinde with a combined spillway

(3) Ulhitiya left bank main canal which has a carrying capacity of 11 cumecs and 10.9km
n length feeding zone 2 of the system

(4)  Rathkinde Right Bank Main Canal which has a carrying capacity of 50 cumecs and 17.35
km in iength feeding zones 3 to 6 of the system

Zone 1 of system C constitutes the Old Mahiyangana Colonisation scheme irrigated
mainly by the Horabora, Mapakada, Dambarawa and Nagadeepa tanks and several other
smaller tanks which also derive their water from the Transbasin Canal, but are excluded
from System C Project Management,

3.2.2 System G

System G is bounded on the east and south by the Ambanganga, on the West by the Elahera
Minneriya Yoda Ela (EMYE) and on the north by Radawige Oya. This arca includes the Old
Elahera Colony and the land that lies between the old colony and the Amban Ganga. System
G has atits source of water the direct issue from ENYE which is a conveyance canal taking off
Amban Ganga at Llahera Antcut and feeding Giritale, Minneriya and beyond them to Kaudulla
and Kantale tanks as well (System D1). The anicut at Elahera derives its water from Amban
Ganga which flows are augmented by the Mahaweli Ganga diversion at Bowatenna and the
intervening catchment between Bowatenna and the Elahera Anicut. The discharge capacity of
the EMYE is 52 cumees at the headworks.

3.2.3 System 11

The project area designated as System H lies within the Kalawewa Basin. In order to augment
the water resources of the Kalawewa Basin, water is diverted from the Huruluwewa Canal to:

(1) the Dambulu Oya reservoir, the Kalawewa tank and beyond to Rajangana tank,
and

(i1) the Kandalama tank, the drainage water of which fall into Kalawewa tank.

The tanks considered for this study under system H are the Kandalama tank (capacity 33.8
MCNM), Dambulu Oya Reservoir (Capacity 11L.7MCM) and the Kalawewa tank (123.7MCM).

Exhibit 1 iHustrates the  respective systems C,G & H discussed above and their placement
relative to other components of the system.,
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3.2.4 Uda Walawe
The Uda Walawe irrigation project, which has at its source the Walawe Ganga lies about 180
km from Colombo and is located in the Dry Zone having a mean annual rainfall varying from
about 935mm to 1585 mm. The mean monthly temperature varies between 26'C to 33'C and
the relative humidity from 769 to 81%. The rainfall distribution indicates the existence of four
seasons, viz.

- a long rainy scason. October to December.

- Short dry season. January to March

- a short rainy season. April to May,

- along dry scason. June to September,

The Uda Walawe catchment is intercepted by the Samanalawewa Hydro Project.  Dam
embankment construction work in this project commenced in February 1989 and was completed
in Deccmber 1990,

The more important hydro data of the Uda Walawe reservoir is as follows:

- Catchment arca 1152 sq. km (of which 342 sq.km is intercepted by the
Samanalawewa Hydro Project).

- Capacity at tull supply level is 268.9 MCM
- Capacity at minimum draw down Jevel is 28.3 MCM
- Active storage 240.6 MCM

- Spillway consists of 5§ radial gates, cach of which is 18.96m wide. Sill level
82.18 m, top level 88.39m,

- Natural spillway 366m in length.

- Bund length 4km

- Power Generation RB 2 MW, LB 4 MW [noperative
Exhibit 2 shows the placement of Uda Walawe in relation to the other systems described above.
3.3 Management, Control and Operation of Water Resources
The overall objective ot the management, control and operation ol the water resources available
1s 1o ensure a reliable, timely, efficient and predetermined supply of water to the farmer along
with optimisation ot hydropower generation, Thus water management in the Mahaweli Systems

has to be viewed at three different levels - System (Macro) Level, Sub-system (Micro) level and
farm level.
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The policy making body of the Mahaweli Authority of Sri Lanka (MASL) as regards water
distribution is the Water Management Panel (WMP) which is responsible at National Level for
achieving optimum benefits from both irrigation and hydropower generation. The WMP is also
responsible for the overall cultivation programmes in the areas served and is advised and
serviced by a technically specialised Water Management Secretariat (WMS) which body
functions under the MASL.,

Each year the WNS draws up Scasonal Operating Plans (S.0.P.) for the half year periods 1st
October - 31st March and Ist April - 30th September corresponding to the wet season and the
dry season respectively in any given water year. The S.O.P. gives details of planned cropping
schedules, diversions and irrigation issues as well as projected hydro power generation,  The
other agencies responsible for drawing up the §.0.P. are the Ceylon Electricity Board (CEB),
Irrigation Department (ID) and the Mahaweli Economic Agency (MEA) and the S.O.P. is based
on the basic datu supplicd by each agency. At a meeting of the WMP convened before cach
cultivation, the S.0.P. is approved after discussion and necessary adjustments made.  ‘The
operation of the Macro system is thereatter directed under the supervision of the WMS.  The
sub-system (Micro) Level water managenient is primarily the responsibility of the organisation
in charge of the irrigation system ¢.g. the NMEA or the ID. A micro model has been developed
for the H arca and has been installed in a Computer at Galnewa for more cfficient water
management in System H. Farm irrigation requirements are planned with the objective of
meeting estimated demands for,

(1) Land preparation
(2) Crop water requirements and,
(3) Percolation losses

The §.0.P. prepared by the WNMP gives the monthly sluice issues for each sluice, monthly
diversion to other systems cte. and serves largely as a guideline because actual diversions and
rainfall may vary from the assumptions used in evolving the S.0.P. Hence in the operation of
a system, in order to optimise rainfall for irrigation, the Block Managers with the help of the
Irrigation Engincers, Agricultural Officers and Unit Managers prepare detail cultivation
schedules for their blocks taking into account factors such as farm power and labour available
as well. The water requirement in respect to the distributory and branch canals in the block are
prepared by the irrigation engineer wiho gives his weekly requirements to the main canal
engineer a week in advance. The latter colleets the requirement of irrigation water of all the
blocks and prepares the schedule for issues from main and branch canals taking into
consideration conveyance losses.  Water issues to blocks are based on the schedule, but are
adjusted periodically, taking into consideration local rainfall and other variations in the planned
programmes.

The Headworks Operation and Maintenance (HAO & M) Division of the MASL is the Agency
responsible for the care and operation of all aspects of Mahaweli Headworks except those
facilitics specitically reliated to power generation (which devolves on the CEB which takes care
of power intakes, tunnels, power houses and switch yards and draw their own walter
reauirements from the reservoirs subject to approval by the WMP),
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The various agencies responsible for the operation and maintenance of the tfour systems C,G,H
and Uda Walawe are as follows:

System

System C

System G

System H

System H

Component

Minipe Anicut and Transbasin Canal

Utlhitiya Rathkinda Dam

Head Sluices of Ulhitiya Rathkinda
Reservoirs and distribution system

Bowatenna dam and irrigation tunnel

Elahera Anicut and Elahera

Minncriya Yoda Ela distribution system

Bowatenna dam and irrigation tunnel,
Lenadora- Kandalama Canal and the

three tanks Kalawewa, Kandalama and
Dambulu Oya (excepting operation of

head sluices)

Kalawewa, Kandalama and Dambulu Oya
tank head sluices and distribution

system

Uda Walawe dam (except
operation of head sluice)

Uda Walawe head sluice and distribution

system.

3.4 Climatic Conditions

Agency

HAO & M

MEA

HAO & M

1D

HAO & M

MEA

HAO & M

MEA

The following factors are considered for the water years 1986/87 to 1990/91.

(a) Representative monthly rainfall in the project area

(b) Monthly storage where applicable
(¢) Monthly water 1ssues and,
(d) Drainage facilities

Items (a), (b), and (¢) are summarised for the water years mentioned above in Tables 1,2,3 &
4 for systems C,G,H and Uda Walawe respectively.  Item (b) is not appiicable for System G
where irrigation is dependent on the amount of water issued for irrigation from the Elahera,

Minneriya, Yoda Ela. This is indicated in Table 2.

12



Itis proposed to discuss the performance of each system for the water years under consideration
as indicated below. (These tables below are based on the data obtained from the Water
Management Secretariat of MASL - November 1992). OFC refers o "other food crops".

3.4.1 System C

Water Year Hectarage Cultivated

Wet Season ha., Oct.-March

Dry Season ha. April-Sept.

1986/87 10100 Paddy Oct.23rd to 15'h March 10500 Paddy May 4th to Sept.12th
0 ofc " 0 ofc
10100 10500
1987/88 12470 Paddy Oct.15th to March 15th 13400 Paddy April 20th to Sept. 4th
0 ofc ! 0 ofc
12470 13400
1988/89 15000 Paddy Oct.15th to March 31st 12500 Paddy April 17th to Sept. 10th
0 ofc ! 500 ofc  April 17th to Sept. 17th
15000 13000
1989/90 13600 Paddy Oct.15th to March [5th 12000 Paddy April Ist to Sept. 10th
0 ofc " 700 ofc
13600 12700
1990/91 15400 Paddy Oct.15th to March 15th 16100 Paddy April 16th to Sept. 15th

0 ofc

600 ofc  April 10th to Sept 15th

The tables above indicate that from 1986/87 1o 1990/91 there has been a progressive increase
in the hectarage cultivated under System C and that there has been a trend by the farmers to
cultivate paddy exclusively for the wet season October to March and other food crops as well
during the ensuing dry scason with reduced hectarage for paddy.

Table I whicn gives the end storage of Ulhitiya Rathkinda reservoirs at the end of cach month
shows a favourable balance of water in the year 1990/91 in the combined reservoir systems, i.e.
the reservoir system is above the minimum stipulited storage of 63.4 mem for irrigation. This
indicates the possibility of commanding a more intense and expanded irrigable command under
this system.
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3.4.2 System G

Water Year

1986/87

1987/88

1988/89

1989/90

1990/91

Hectarage Cultivated

Wet Season ha, Oct.- March

2794 Paddy Oct.

0 ofc "

2794

4229 Paddy Oct.

0 ofc

4229

5060 Paddy Oct.

0 ofc "

5060

5400 Paddy Oct.

0 ofc

5400

4500 Paddy Oct.

150 ofc

4650

15th 1o March 31st.

"

15th to March 31st

19th 10 March 31st.

10th to March 15th.

22nd to March 28th

Dry Scason ha. April- Sept.

3590 Paddy April I‘Sth to August st
0 ofc

3590

1965 Paddy May lsl to August 31st.
1310 ofc

3275

3500 Paddy May 15lh to Sept. 15th
0 ofc

3500

2700 Paddy May lst to Sept. 15th
1950 ofc

4650

2600 Paddy April IOlh to Sept. 21st
2100 ofc

4700

The above table read in conjunction with Table 2 indicates the continued trend of the farmers
to cultivate paddy during the wet season and an also the expansion of the cultivation of other

food crops during the comparatively dry scason.

However owing to the paucity of hydrological

data even for the period under study, no clear trend is identifiable.

3.4.3 System H

Only the Kalawewa tank is taken into consideration in this system as the other two tanks
Kandalama and Dambulu Oya are relatively small and have lesser command areas in comparison
than under Kalawewa.
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Water Year

Hectarage Cultivated in RB, Yoda Ela and LB

Wet Season ha. Oct. - March

Dry season ha. April - September

1986/87 22880 Paddy RB Oct. 22nd to March 25th 3650 Paddy RB May 7th to Sept. 15th
0 ofc YE Oct. 24th to March 30th. 6970 ofc YE May Oth to Sept. 17th.
----- LB Oct. 19th to March 22nd ----- LB Apr. 10th to Sept. 15th
22880 10620
1987/88 23518 Paddy RB Nov. 15th to March 22nd 4900 Paddy RB May 4th to Sept. 8th.
0 ofc YE 7500 ofc YE May 14th to Sept. 8th.
----- LB —-e- LB May 8th to Sept. 8th
2351» RB 12400
1988/89 1300 Paddy RB May Istto Aug. 23rd.
860 ofc  YE June 20th to Aug. 22nd
e LB June 20th to Aug. 25th.
2160
1989/90 15670 Paddy RB Oct. 29th to April 3rd 5850 Paddy RB April 20th to Sept. st
1400 ofc  YE Oct. 4th to March 29th 7500 ofc YE May Ist to Sept. 15th,
----- LB Oct. 23rd to March 29th ——e- LB April Ist to Sept. Ist.
17070 13350
1990/91 23700 Paddy RB Oct. 12th to March 15th 8400 Paddy RB April 25th to Sept 23rd

320 ofc YE Oct. 25th to March 23rd
----- LB Oct. Ist to March 19th

7800 ofc YE April 20th to Sept. 23rd
----- 1.B April 20th to Sept. 23rd

It would appear from the above table read in conjunction with Table 3 that the maximum
hectarage under the reservoir is being cultivated in the wet scason with paddy. It may be

possible for increased hectarage under other food crops with judicious management of scarce
water resources during the dry season.

3.4.4 Uda Walawe

The total designed command area is 26,690 ha of which the Right Bank Canal which is 40.0km
i length is designed for 12,300ha. Of this the present (1992) cultivation is 10,600ha for paddy
and other food crops and 300ha for sugar. The capacity of the R.B. canal at headworks is 22
cumecs. The left Bank Canal which is 31.5 km in length presently irrigates 5150ha. According
to the water balance study carried out by JICA an additional 9240ha can be developed under the
Left Bank.
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The consultants carried out a water balance study of Uda Walawe with data available for the
years 1986/87 to 1989/90 and arrived at the following :

Water Year Calculated inflows into reservoir NMCM

1986/87 564.0
1987/88 675.0 (Excluding Jan. 1988)
1988/89 348.1
1989/90 441.5

The above inflows do not take into account the impoundment of water in the Samanalawewa
Hydropower Project. According to the JICA interim report of March 1992 availability of water
increases considerably by incorporating Samanalawewa Reservoir based on the power generation
pattern given by the C.E.B. Hence it is observed that the inflows calculated above by the
Consultants are on the conservative side. Itis therefore reasonable to conclude that Uda ‘Walawe
can satisfactorily mect the water requirements of the 12,350ha on the RB and 14390ha (which
includes the additional 9240ha) on the LB. Cultivation success depends on adopting stringent
water management and crop diversification to include other food crops. The flexibility of
operation of the Samanalawewa Hydropower Project by the C.E.B. to suit demands under Uda
Walawe as in the case of hydropower projects in the Mahaweli system, enhances this position.
Table 4 gives the representative rainfall end storage of Uda Walawe and waler issve to crops on
a monthly basis for cultivation years 1986/87 to 1990/91.

3.5  Availability of Water and Proposed Cropping Pattern

A summary of the availability of water and the proposed cultivation patterns in the systems
studied above is given in Table 5. Two scenarios have been considered for computation of crop
water requirement for paddy assuming

i. current duties of water (Annex I)

ii. only 178 mm of water for the land preparation as per the "Technical Guidelines
for Irrigaticn Works" by A.J.P. Ponraj (application efficiency as 55% and
conveyance efficiency as 70%) - (Annex I1).

"

For OFCs, crop water requirement was computed using daia from Agriculture Departinent -
(Annex 1),

Last 2 rows of the table 5 illustrates the incremental benefits from changes in cropping intensity.
This is evident in System C where 10,200 ha can be brought under cultivation for a 3rd c1op,
4,690 ha in System G and 5,770 ha under Kalawewa.

With the cconomies predicted using 178 mm water only for land preparation a 3rd crop is not

feasible under Kandalama, Dambulu Oya or Uda Walawe. Even though a third crop is not
feasible there is an increase in the total extent cultivated.
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3.6 Land Preparation

This is another important aspect that cannot be overlooked. This should be inciuded in the main
objective under improvement of farmers technical knowledge of increased soil productivity,
erosion control and judicious water management. This will help in the long term sustainability
of agricultural production.

Land preparation using minimum water of 178 mm (7") as per "Technical guidelines for
Irrigation Works" by A.J.P. Ponraj (application efficiency 55% and conveyance efficiency as
70%) should be rigidly practiced if incremental benefits from changes in cropping intensity is
to be a reality and a third crop a possibility.

Training of farmers in agricultural techniques and soil protection measures will be of lasting
benefit.  Removal of top soil during land preparation should be avoided. Farmers should be
encouraged to undergo training and as an incentive, they could be compensated for their time
spent during  training.

Dry ploughing is still being practiced in the North and East successfully, hence there is no
reason why this cannot be practiced in the south, except for the fact that farmers in the south
had got used 1o inundation irrigation from time immemorial and depended heaviiy on the water
storage in to reservoirs and did not make maximum use of the rain,

It the practice of using 178 mm of waler for land preparation can be effectively practiced, an
year round irrigation will be a possibility in the Mahaweli systems and where a 3rd crop is not
recommended, certainly an increase in the total extent cultivated could be achieved transforming
the landscape into flourishing form lands.

3.7 Drainage Facilities

Provision of drainage facilities is needed for almost all irrigation schemes.  Sound irrigation
embodies seund drainage.  Under OFC, Water logging of the plant root zone for extended
prriods can cause loss of vield or even crop failure,  The aim of drainage is to remove the
unwanted water in order that soil structure and acration are maintained and access o the field
for cultivation and harvesting is possible.

Surface drainage is needed 1o cope with intense storms to efrectively drain the rainfall in excess
of the crop requirements and thus avoid water logging and for the collection and disposal of
surface irrigation run-otf.

The drainage channels in systems C.G, and H and in Uda Walawe except in certain sections near
Hungama, were considered to be adequate 10 accommodate the excess water both under
irrigation and during average storm run-oft.

Since the most commonly found soils in the Mahaweli arcas were RBE, well drained and
imperfectly drained, surface drainage was not a major problem and existing drainage channels
did not show signs of major crosion.  However, clearing of drainage canals once in about 3 to
4 years will be useful.
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3.8  Water Logging

Generally the landscape in all these 4 systems are similar, undulating with slopes generally
ranging from 0 to 5 percent, where erosional remnants are common and  water ways deeply
incised. The surface drainage therefore, functions efticiently and poorly drained LHG so:ls are
comparatively less. FFor example the southern end of Uda Walawe Area where the slopes ranges
from 0-8 % gets water logged and this leads to build-up of salinity. Even in the Mahaweli
Systems studied, in this report there are sinaller extent of low lying arca where water logging
takes place due to soil erosion, water run-off and seepage. Poor drainage being the main cause.
Hence, due to salinisation these sections of the land loses much of its productivity.  Therefore,
good planning, constant supervision and contiol is necessary to identify problem areas and deal
with them before they become unmanageable. 1 not this can result in waste of scarce  water,
salinisation, water logging and possibly the spread of water borne discases.

To prevent this, cfficient drainage systemis are vital. Seepage losses can be prevented by lining
weak sections.

Here again, training plays are important role. Farmers must know how to operate and maintain

the system, how to grow crops using minimum water necessary and which crops are salt tolerant
and require less waler.,
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Table 1
System C - Climatic Cconditions

Year 1586/87 Cet. Now, Dec. Jan, fFeb. Mar. Total Aor. Hay Jun July Aug Sept. Total Total
Oct. - Mar. ‘ Apr-May MWater Ycar
1. Representative rainfail in ﬁ’rcusct Area mm
2. End Stecrage in Ulhitiya Rathikinda mem 131.0 102.0 144.0 145.0 140.0 146.0 144.0 107.0 94.0 98.0 101.0 124.0 668.0
3 water 155UCS TH CTCDS MM 8.7 6%.1 45.2 471 55.0 22.3 247.4 0.0 0.64 0.68 0.49 0.52 2.09 2.37 2L9.77
Year 1987/88
V1. Reoresentatl e tatnfac 10 Pro,ect Area am
2. End Staoaje 0 Llhitiya Ratnhainda s 1£2.0 128.0 326.0 125.0 126.3 141.8 163.0 95.0 104.3 103.4 110.6  146.3
T, &AT,T TAnusS 0 CfOops MM 16.7 «3.5 41.9 42.5 w5.4 5.3 195.3 1.8 74.2 65.6 60.3 55.8 6.0 273.8 469 .1
Iear
1. Representat've roint v Project Ared mn 12%.8 185.7 «89.7 245.6 3.0 67.1 1105.7 11.4 153.¢ 18.2 62.3 2.GC 18.0 262.3 1368.0
2. End Stzraje in Uthitsya Rathr:i~Ca mr 1058.0 7el.2 148.7 1101 132.2 138.1 146.1 1C2.% 101.% 133.4 122.3 1644
3. water suuet tTo CTCRs KM 32. S s VT <0.8 76t 38.9 326.6 12.8 c.8 57.4 3 23.2 346.4 873.0
~PrC et Arca T 2.3 olell 196.2 i93.e2 G.0 104.0 1068.9 10.0 22.5 6.0 C 9.2 711 103.6 1172.5
2. Lol itkle Tt “38 3 1w0.C 1.8 °60.0 118.3 148.7 141.8 145.3 135.7 129.% 157 .1 140.9
I, 3.7 80.5 69.7 Kot Avariable 15,9 61.0 oe.2 %2.8 0.5 5G.Q NA
vear 1990 N .
Sepresontatise rainfall in Project Area mm 97 233.9 £65.5 <a8.7 251 186.7 1754.6 134.5 38.0 119.2 0.C 28.0 56.5 376.0 2130.6
Z. Eng S$Toraze cn Lihrtiva 3tThkinda acm 110.90 38 0 161.8 36.2 11,6 146.5 105.4 130.35 119.7 118.2 124.4 117.8
3 waTe woTe o fropa mom 35.5 9.7 277 55.3 9.3 6.9 228.4 40.5 120.1 87.5 ®3.8 77.5 9.7 429.0 657.4

Sourte . Water M3nageeent Secretartat of tne Mahawel: Authority of Sri Lanka (Novemoer 1992)

Note:

1. Capaciiv ot Uik rtiya Rathkrinca at F.S.L. s 146,03 aem

. wintram CpaTAtION capacity for drsersion T Maduru Oya is 100.0 mem

3. Minimue operatton €apaltly fer riigation is 636 mem
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System G - Cl:matic Conditions

Table 2
Year 1986/87 Oct. Nov. Dec. Jan. Feb. Mar. Total Apr. May Jun July Aug Sep:. Total Total
Oct. - Mar, Apr-Sept Wate- Year
Year 1986787
1. Repressrtative ~aintail in Project Area m:
2. Water issues 1o rroge axm 6.L 14,4 21.3 15.9 14.8 4.5 7.3
Year 1957/88
1. Representotive rainfall in Project Arca mm 0.0 Z5.5 18.5 15.1 160 5.1 78.2 0.0 23.6 25.5 23.3 20.9 0.0 93.3 171.5
2. Water issues tc crops mem 451.9 186.4 255.7 48.3 30.9 103.1 1076.4 Not available
Year 1988/89
1. Representative rainfoil in Project Area ma 2.6 0.0 13.3 ?.9 9.5 9.4 44,7
2. Mater issues to crops mom Not available Kot availabte
Year 1989/90
1. Representative rainfall 1n Prc;ect Area mm 0.0 30.2 251 20.7 21.0 1.6 109.6 0.0 25.5 23.7 2%.6 23.9 10.7 108.3 217.9
2. Woter issues 12 crogs mom 203.8 L4467 149.9 277.2 167.4 92.1 1355.1 33.0 102.3 8.0 0.0 3716 1036 274.6 1629.7
Yeor 1993/91
e — '
1. Representative rainfail in Project Area mm 5.0 35.3 18.7 18.7 23.2 18.0 118.8 7.0 25.5 21.4 25.8 26.7 8.6 13.1 23%.9
2. wWater issues to creps mem 409.9 291.8 4698 197.8 ¢.0 108.4 1457.7 40.0 53.3 48.3 2.5 4C.4 78.2 222.7 1680.4

Source : Water Management Sccretariat of the Mahaweli Authority of Sri Lanka.



Table 3
System ¥ - Climatic Conditions

)
Year 1986/87 Cct. Nov. Dec. Jan, Feb. Mar. Totat Apr. Hay Jun duly, Aug Sept. Total Totat
. Oct. - Mar. Apr-May Water Year
“. FRepresentat've rainfall in‘Project Area m
2. End Storage '~ Kandalema Tank mem 13.7 6.5 8.9 9.5 5.9 4.4 . 31.6 21.4 0.4 9.7 5.9 .
3. Water issues 0 crops from Kandaiama Tane mcm 2.2 14.9 &.4 8.2 7.5 5.0 46.2 6.1 11.9 11.2 . 8.7 1.4 51.0 95.2
<. Enc Storage in Carkwtu Oyas Reserverr mem Not Recorded Nct Recorced
5. Water issues to creps ‘rom Lambuiu Oya 3.1 10.8 5.4 .3 5.7 2.0 31.3 3.2 7.8 6.7 6.6 6.3 2.0 32.5 63.8
Ressrvois mem
6. End Sterage ‘- ralawewn Tonk 103.9 33.5 &6.4 48.2 26.2 12.4 o5.1 82.3 62.7 33.2 14,4 53.9
7. Water 1ssuss 1o Croos eic. from 3 118.7 6.2 68.5 (S| 33.2 389.8 L7.2 &7.9 70.4 2.8 69.1 2.7 33G.1 719.9
Xalawewd Tark mem
Year tQ87/88
1. Regresentatrve rainfall ‘n Project Area 406.3 169.0 90.1 15.13 2.4 L5.9 728.8
2. End Storsge n Kandaiama Jamk mem Not Estimated 5.0 12.1 9.0 5.8 3.4 3.5
3. wWater issucs to crops from Xandatama Tank mem 0.C 3.4 .3 10.8 11.3 S.4 40.2 0.0 1.2 4.7 4.2 3.9 0.3 16.3 54.%
L End Stcrage o Jomeuiu Cyva Reservolr mea Not Recorded Not Recorded
5. Wates "ssues 13 crops from Castwiu Ova ¢0.C 0.6 6.3 5.5 5.3 1.9 18.9 0.1 1.7 2.9 3.3 3.0 0.7 .7 30.6
fogservair mcn
&, End 3tcrase ‘n Kaiawrwn ane 70.8 LA [OF] 8.7 59.6 22.2 14.2 35.2 57.1% 47.6 27.6 18.0 5.9
T. Water .ssues o Croaps etc. troe GC.0 A% 88.7 83.0 7.9 37.3 334.0 0.0 30.2 33.0 0.4 35.8 12.1 157.% 491.5
Lalewewa “amx mm
Tean TR
. Reztesettat e rarnfal. 37.3 162.0 11,9 167.5 0.0 5.4 470.1 Q3.9 19.5 34.4 1379 0.0 22.0 277.3 747.C
2. Enz Strrage v kGndaiama Tans moem 3.4 5.4 12.7 151 4.8 7.5 6.1 5.1 9.0 238 10.9 7.9
3. Water tusues tc croos ‘tom kamiaiama Tar mom 0.0 0.0 6.1 10.1 1.5 10.5 38.2 0.0 0.0 5.8 3.2 7.2 6.0 22.1 0.3
4. End Storage o Sambuce Ova fesenvelr axm Not Recorded Not Fecorded
S.oWatet issues 1o crips from Samouiu Dva G.5 5.6 6.7 6.7 6.5 4.1 311 0.0 4.3 L0 L1 6.6 2.8 21.8 52.9
Feservesr mom
5. Ind Storage 1n Ka'lawewa Tanx 50.6 63.8 &0.2 61.5 62.4 20.7 27.1 20.2 15.8 47.3 45.0 $2.6
7. Water issues ts Crops gtc. from 13.2 29.8 92.5 63.7 69.¢ 68.8 337.9 c.0 4.0 10.3 *6.3 25.% 0.0 $3.7 391.¢

Kalaswewa Tank men

1T
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Table 3 (Centd.)
System H - Climatic Conditions

Qct. Hov. Dec. Jan. Feb. Mar. Totat Apr. May qun? oty Aug Sept. Total Total
Oct. - Mar. Apr-May  Uater Year
........................ ,.......-.,
Year 1989/90
1. Representative ra:nfali in Project Area mm 123.9 &00.7 33.6 194.5 38.5 150.9 942,13 120.7 120.9 0. 0.8 118.7 84.8 446.0 1388.1
2. End Storage :n Kancalama Tank mem 17.8 16.7 19.2 20.9 15.0 25.6 2.4 25.4 14.9 1.7 LA 10.6
3. water 1ssues o crops ‘rom Xancalama Tank mcom 4.7 12.4 1.2 1.7 12.% 3.3 53.4 2.0 8.6 1.2 3.2 g.8 5.8 47.5 100.9
4. End Storage 10 Camoulo Oya Reservoir mcm Not Recorded Not Recorded
S. wWater issues ta creps from Dambuiy Cya 1A 6.8 6.5 4.2 6.2 1.6 26.4 0.0 6.3 5.1 5.1 3.2 2.1 19.8 L6.2
Reservo:c mcm
6. End Storage 'n Kalawewa Tank 30.3 1120 76.9 73.8 74.8 117.1 95.7 ?1.5 ac.< 63.0 51.5 65.6
7. Water issues s Jrops etc. from 107.06 68.4 78.0 77 78.0 4.6 L1307 21.5 61.1 0.6 88.7 58.5 31.3 302.0 715.7
Kalawewd Tar wcn
Year 19951
- Representati.e rain‘alt in Proiect Area rm 384 .« 129.5 156.9 201.8 1.5 51.2 889.3 63.7 59.2 69.2 ~.0 53.9 69.9 319.9 1209.2
2. End Sterage 'n fanda.ama Tank mem 15.6 8.2 22.0 30.8 19.5 12.0 13.8 10.3 .7 1.0 8.7 5.9
3. Water issues to zroos from Kancalamo Tank mem 2.0 13.5 6.2 1.2 13.7 8.1 5¢.7 1.6 6.6 5.5 g.4 7.5 2.3 32.3 87.0
S, Erd Sicrage in Sambuiu Cra Reservals ocm hot Recorded Kot Recnrded
5. MWater issues to creps from Darbuiu Oya 0.5 7.9 3.9 a1 7.0 3.8 27.3 ) 0.2 3.5 2.4 3.5 [0 0.9 14.6 41.9
Reserveir mem
6. End Storage '» Kalawewa Tank 103.0 66.1 105.6 100.4 57.7 62.2 92.4 25.6 43.2 3e.2 0.4 3.2
7. Water issues to Crogs ete. $rom S7T.4 AR INA 65.9 B4l 8.8 32.6 460.2 5.6 70.8 43,4 59.1 58.¢ 32.8 270.6 730.8

Ka.awewd larx nem

Source : wWater Managemert Secretariat of the Hahaweli Authority of Sri Lanka (November 1992).

Note:
(1) Capecity of XKancalama tank at f.S.L. is 33.8 mem
(2) Minimun cperating capacity ‘or irrigation 15 3.8 men
(3) Capacity of Damtwiu Cya tank at FSL is 1.7 mem
(&) Minimum operating capacity ‘or irrigation is 5.4 mcm
(5) Capacity of Kalowewa tonk at FSL 15 123.7 mem

(6) HMimimum operating capacizy for ‘rrigation is 15,0 mem.



Year 1986/87 Oct. Nov. Dec. Jan. feb. Mar. Total Apr. May
Oct. - Mar.
1. Representative rainfatl in Project Area mm 19C.24 99.31  242.10 «5.72 8.89 152.90 739.55 197.86 £.57
2. End Storage 'n Ucawalawe mem 180.6 165.4 1%6.8 1144 78.0 91.5 162.2 166.0
3. dater issues tc crops mem 25.¢ 70.8 53.7 71.2 48.5 221 301.3 18.0 61.2
Tear 1°87/88
3. Representative ravnfalt i1n Project Arca m 325.37  182.52 224.9% 66.04 162.05  258.06 1220.2 223.34 25.55
2. End Storage in Udavalawe mem 194.7 282.8 252.90 212.0 203.9 269.7 255.7 257.6
3. Water issees o creps mem 3.2 65.3 58.9 33.9 3.6 3.4 8.6
Year 108,09
Feomesentat e raintail 1n Project Area mm 157.98  312.%¢ 164.5C 3..2¢ 1wv.er 58.47 776.C7 17 58 9L.52
2. ERd 5007350 'h LZawdiawe mem 115.0 242.3 2in.? 2912 157.9 165 .4 i3.9 17k
3. Warer atsues tooceops mem 39.8 2.5 30.4 38.« 25.5 6.8 185.5 16. 328
| Srprenentatcum - a-ntat | am 'roject Area rim 1V6.95 2C3.43 «3 37 102.90 132.3% 21 04 700.04 59.21 b
o End Storage A tawdlawe mem Br.Q 184.3 °58.9 133. 108.9 198.7 22,6 233.3
3. MHater rssues o frops mem 3Lt 5.2 36.7 35.4 33.3

CAR Bee T

2. ind Cterage
3. water i1esues o croos Mo

fice Monitoring unit MEA - UChealawe

Note:

Capac:ty 0f Udaea.dwe at FS;

39
(@S]

5 288.9 mear

2. Mirimum cperation capacity fcr irrigation 1s 28.% mcm

Udavalawe - Ciimatic Conditions

893.77 i3
225 .1 23
15.7 160.7 5

29.
210.0

o
~
O

N
&

Table ¢

Sept. Total Totat
Apr-Sept  Water Year

46,19 29.57 179.12
53.7 282.6 583.9
25.4 - -
120.65 51435 1734135
162.1

8.4 173.2

$2.33 532.57 1308. 64
35,6

W2 LRI 1355
21.33 249.22 §48.26
Te.8

I




Tear Round [rrigatien -

Avyilahitity of Water & Proposed Cropping Pattern

Table 5

Irrigabie area Syster C Sys G Kandalama Cambul uoya Kalawewn Udawalawe Case !
21675 ha 5400 ha 4900 ha 216U ba 24640 ha 17450 ha ¢ 9240 na
Seayon Pacly t0100 25600 429 250 8400 1202
91 vala ofc £J0 2190 2525 1100 7800 1675 + 2353 (Sugar)
FI/92 Haha Paddy 16203 5000 4550 2150 23985 16636
OfC [%4 NZ 'l KC £65 1135 « 2358 (Sugar)
Extents recamnended on 01t suitability
..................... B
QAE % b 78 o0 60 6C
LrG %, 56 30 40 40 40
Yala Pacdy 12138 1620 1960 864 9856 16815 a0
QFC 9u37 3780 2940 1296 14784 879 Y87y
Maha Paddy 12138 1620 1960 864 9856 16815 BLLL
CfC 9537 3780 2940 1296 14784 $875 875
«ater reguired vala Paddy 303 41 45 22 248 368 183
at curent water ofc 18 “ 36 16 ! 179 19 0y
TOTLBLLU R 1 HMdha  Paaday 267 35 25 12 1ee 294 tyt
mi cfC b 42 36 t6 183 109 1057
ta. Fexa 73 164 142 66 mwe 890 LT
mater Avar.apie MIM are of Y year 732 207 %8 51 761 Sa7 552
TITBVRBO-TT e e e e
sncrtage MOM 38 e -15 1" -383 60
cecess MIM 63
Water neeced wsing 7 = 178 rm water for land preparation
7300 Paagy Zere MIM 1 3¢ 17 198 339 t73
oft 115 b 36 16 17¢ 1 e
Mana Puagay 13% 17 24 1" 126 205 304
OFC 10% “2 36 16 183 109 Yo
Total ucy 509 Y 135 60 1) 772 535
Eaxcess MCM 133 61 75 2
Shurt Weu <37 9 -2
A-ed that car
te tagen up for 102G0ra 4690 ha Ko 3rd Crop Reduce wo. 3rd crep 5700 ha Reduce paddy area  Wo. 3rd crep nut
rd crop af Yala paady to 480 Reduce yala to 8400 ha can work 122% ~a
JE.Lard bl ha, but totat extent  paddy to 250 na see case 11 fron autensicn
increases f-om 4550 area on L5
to 4903 10 Hara
“roposed CL1.% 27 287 170 172 223 250
Jresent C.0. % 152 180 153 02 166 162
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4, PRESENT CROPPING PATTERN IN MAHBAWELI

4.1 Scope

The present study, evaluates the optimum use of water for export oriented high value crop
production, and determines the availability of water for year round irrigation in Mahaweli
Systems H, C, G and Uda Walawe.

Water requirements of crops are provided in Sri Lanka primarily by rainfall, gravity and by lift
irrigation. This study limits its scope 1o use of rain water in crop production and storage of rain
water for gravity irrigation of crops. The principle normally followed in the Mahaweli systems
in Sri Lanka is the use of gravity irrigation for lowland cultivation, which supplements direct
rainwater use in crop production. It also refers that Mahaweli uplands and homesteads
(gencrally, occupying 0.25 ha per farm family) need lift irrigation to supplement direct rain
water use.

On account of this study’s scope, emphasis will be given to determine cropping patterns in
lowlands and depending on the extent of availability of water for year round gravity irrigation
or otherwise, the type of export potential crops that could be economically (mainly, from point
of view of overseas marketability and export prices vis a vis local cash crop prices) grown in
the Towlands of Mahaweli Systems H, C, G and Uda Walawe, Nevertheless, an overview will
be made on high value crops of export potential that are suitable for highlands in Mahaweli
Systems.

4.2 Cropping Patterns in Mahaweli

Lowland farming takes place in family allotments and generally a family is provided with 1 ha
of lowland and 0.25 ha of homestead. However, variations in farm allotments are common,
For instance in Uda Walawe, a family allotment had varied from 2 to 2.5 ha of lowland and 0.5
to 2.5 ha of upland for the homestead. In System H, some farm families were given only 1 ha
of lowland and non-farm families were given only 0.25 ha of homestead. In System C, 3 ha of
highland had been allocated to sccond generation farm families for cashew growing. It is
significant that those farm familics who reccived lowland, the extent had not been less than 1
ha per family.

The Manaweli Systems consist of four main soil types: Reddish brown carth (RBE) well drained,
Alluvial soils and Low Humic Gley soils and in some blocks Reddish brown earth - imperfectly
drained soils (an attempt to clearly identity different soil types in different Mahaweli Systems
and Blocks are described under “Environmental Suitability)’.

Crop production in Mahaweli project arcas had been primarily subsistence; almost 100% of
lowland in Maha being used tor rice cultivation.  In Yala, it water is made available, farmers
prefer rice cultivation. In System H, water is released only to 50% of lowland (0.5 ha per farm
family) for OFC cultivation. Farmers are relocated with 0.5 ha of lowland in Yala to optimise



water usage. Instances are many in Mahaweli Systems, where rice was preferred in Yala (Table
6), even with limited release of water. Rice cultivation and storage carry a social prestige in
farming communities in Sri Lanka and morcover, rice is comparatively an easy crop to grow.

However, emergence of semi-commercial and commercial farming is cvicent in Mahaweli
Systems. For instance, in Systems C and H, progressive farmers have cultivated cash crops like
chillie in raised beds or ridges in lowland reddish brown carths and rice had been cultivated only
in poorly drained low humic gley soils (*Vagal’ lands in Sinhala). Some farmers have even
experimented cultivating cash crops in heavy maha rains and many had cultivated cash crops and
OFCs, soon after heavy maha rains in October-December.

Table 6 : Irrisated Cropping Pattern: Five Year Average
(1987/88 to 1992 in hectares)

Uda Walawe System I System C System G

Maha  Yalu Maha  Yala Maha  Yula Maha Yala
Paddy 10636 10392 25633 4820 14228 13674 4518 2086
OFCs 1136 1084 - 7732 2010 572 329 1977
- Chilli 102 155 - 5967 92 169 29 636
- Red Onion 26 40 - 58 19 46 4 4
- Big Onion 4 7 - 316 - 26 - 21
- Green Gram 67 19 - 207 53 67 23 618
- Black Gram - l - 132 7 1 2 -
- Cowpea 26 27 - 358 92 70 14 23
- Soya Bean - ] - 137 5 39 1 46
- Groundnut 2 55 - - 6 3 66 519
- Gingelly 2 3 - - - - - -
- Maize - - - - 1564 1 93 -
- Baby corn - - - - 1 - -
- Gherkins - - - - 3 45 - -
- Vepetubles 150 136 - 451 119 105 20 34
- Yiuns - - - - 47 - 40 2
- Banana 731 639 - - - - - -
- Other 26 1 - 106 2 - 37 74

Source : Computed by TEAMS (Pvt) Ltd, from data received from Agricultural Sections of
MASL offices in different Systems.

* Avcrage of 3 years - 1987/88 to 1990.

From Table 6 it is evident that rice is still an important crop in Uda Walawe and System C;
farmers have resorted to rice in Yala, even with limited supply of water. However, this
phenomenon is changed in System G and the change is more evident in System H, where only
half the lowland extent per farm family (0.5 ha) is permitted to be cultivated in Yala and farmers
have taken advantage to grow cash crops such as chilli and big onions.
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In Uda Walawe and System C, the extents under rice production in Maha and Yala have been
almost the same, respectively. In System G and H, less than 50% of the total maha extent had
been cultivated with rice in yala; cultivation of other field crops had been significant, compared
with Uda Walawe and System C.

The most popular field crops during maha have been Vegetables (including exotic vegetables,
since of late) and maize. Vegetable cultivation is equally popular in Yala. Maize is an easy
crop in Maha. Chilli is the most popular in Yala,

Each System seems to specialise in a crop or two. In Uda Walawe, Banana had been an
important crop throughout the year, followed by vegetables and chilli. In System C, maize and
vegetables are the most popular in Maha and chilli in Yala. Banana and Maize are casy crops.
Chilli, Red Onion, Big Onion, Green Gram and Cowpea are increasing in popularity in Uda
Walawe and System C. Gherkins and Baby corn, the newly introduced cash crops were also
seen in System C.

Chilli is the most popular cash crop in System H in Maha and Yala. Vegetables, big onions,
cowpea, green gram and black gram are the other crops of importance. Gherkins have also been
grown in Yala but without success due mainly to marketing problems.

In System G too, chilli is the most popular, followed by green gram and groundnut.

During interviews with farmers, it was revealed that farmers have adapted well o new
technology involved in the cultivation of new introductions, Gherkins and Baby Corn, Farmers
cconomically evaluate new introductions vis a vis chilli and sometimes big onion. Both these
new crops are more popular in the highlands of these Systems (except System G).  Lowland
outgrower cultivation of Gherking and Baby corn have not been successful, due mainly to
marketing problems. Itis also seen that Black gram, Groundnut and Gingelly, which are export
commoditics, are unpopular among farmers, primarily because the returns are less when
compared with Chilli or Big Onions. Any plans to grow these three export commodities should
be backed up by package of new technology that is acceptable to the farmers and also will
optimize returns.  In this respect, introduction of these commodities as a relay/sandwich crop
should be investigated.

4.3 Crop Recommendation and Cropping Pattern

The Department of Agriculture, Sri Lanka, in its publication (1990) *Agrotechnical Information’
had recommend.d crops, according to agro-ccological regions in Sri Lanka. The present study,
while following the principals of Crop Recommendations laid down by the Department of
Agriculture, have investigated the irrigated lowlands and the uplands (in accordance with the
TOR of the present study) and have adjusted the Cropping Calendar with the intention of
introducing export crops and increasing the cropping intensity based on past data and soil and
climatic factors and marketability in the respective Mahaweli systems. The alterations will only
be worthwhile it there is adequate irrigation water to supplement rainfall. This aspect has been
studied in detail and is given separately in the study.



A comparison of Table 6 and 7 will show that the cropping pattern in irrigated lowlands have
followed the crop recommendations except in few instances. During Maha, the recommendations
suggest only Chilli, Green gram and Soya beans for the Systems. However, many field crops
have been grown, especially maize and vegetables.  This is an indication that well drained
reddish brown lowlands of the Systems, can be used to cultivate a range of short term cash/field
crops even during maha by adapting to good land preparation and cultivation periods. This is
specifically evident in Uda Walawe, where Maha cultivation of Chilli, Red Onion, Big Onion
and Vegetables have been significani, compared with Yala extents. Though economics of other
field crops in Maha have not been evaluated, it is assumed that farmers’ adoption of new
technology are based on economics carried out by farmers on a “trial and error’ approach, for
a period of time.

Table 7 : Crop Recommendations - Irrigated Upland and Lowlands

Mahaweli [rrigated Lowland’ Irrigated Upland’
System Group” Maha Yala Maha Yala Perennial
Hand G i Rice Rice Chilli Chilli Banana
Chilli Chilh Red Onion  Cherkins Grapes
Gherkins - Big Onion -
Big Onion - Red Onion -
Red Onion - - -
i Greengram  Blackgram  Capsicum Capsicum Banana
Soyabean Cowpcea - - Mango
Greengram - - - Papaya
Soyabean - - - -
ii - - - - Cashew
Castor
Coconut
Lime
C i Rice Rice Chilli Chilli Banana
Chilti Chilhi - Gherkin Grapes
Gherkin - Big Onion -
Big Onion - Red Onion -
Red Onion - - -
i - Greengram  Capsicum - Banana
' Soyabean - - Mango
iii - Brinja! - - Coconut
Cucurbits - - Lime
Okra - - Cashew
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Mahaweli Irrigated Lowland’ Irrigated Upland’

System Group” Maha Yala Maha Yala Perennial
Uda Walawe i Rice Rice Chilli - Banana
Chilli Chilh Red Onion - Banana

Big Onion - - -
Red Onion - - -

Gherkin - - -
ii Capsicum Cowpea - - Coconut
Cowpea Greengram - - Lime
Greengram  Groundnut - - Mango
Groundnut
Soyabean Soyabean - - -
ili - Sweet Potato - - Cashew
* Irrigated Lowland: Valley lands, bottom lands, terraced lower slopes of hills and

upland’s where the dominant land use is under gravity irrigation.
Irrigated Upland : Uplands with well drained soils, irrigated by lifting water from wells,
rivers, channels or streams and not gravity fed.

*x Group i : Crops important for national food security, crops with high profitability and
crops with a high export potential,

Group ii : Crops capable of providing moderate to high returns, crops important for a
particular region for some special reason and crops that are in demand locally.

Group ui : Crops important for local food security and crops that provide relatively by
low profits.

Source @ Agro-technical Information, Department of Agriculture, 1990,

Yala in irrigated lowlands is the best season for other field crops even in Reddish brown
imperfectly drained and alluvial soils. This is evident by the fact that as recommended, many
field/cash crops have been grown successtully in Yala in lowlands.

Irrigated uplands are again useful for any ficld crops, provided water by lift irrigation is
available, especially in Yala.  Cultivation of Big Onions, Gherkins and Baby corn is not
recommended in Maha even in irrigated uplands.  Perennial export crops such as Banana,
Grapes, Mango, Papaya, Cashew and Castor have been recommended for uplands with lift
irrigation facilities.  Some of these, such as Banana and Cashew have already been grown in
commercial scales.  Especially in the cultivation of perennial crops, adequate attention should
be given to soil depth, water table height, soil pH, infiltration and drainage properties, wind
velocity and temperature variations because soil and climatic factors have an influence on crop



growth as well as on the quality of the final product. These factors will be discussed in detail
in selecting export oriented crops, suitable for the Mahaweli Systems under study.  The
perenmial crops already grown on a commercial scale in the Mahaweli uplands are identified in
Table 8. This table also includes short-term export crops grown in upland conditions.

Table 8: Percnnial and Short Term Crops of Export Potential in Mahaweli
Uplands-Lift Lrrigated

Mahaweli Crop Extent Ownership  Remarks

System (ha)

Uda Walawe *Mulberry 38 Star Silk Pvt. Ltd.
*Gherkins 20 Aitken Spence Lid.
and Fruit
Gherkins 20 C.P.H. Agro Products

Pvt. Lid.
Jojoba 100 Mahaweli Farms
Development Pvt. Ltd.
Banana 20 S.A.M. Naja & Farook
H Oil Secds 10 Lakcraft Associates
Pvt. Lud.
Seeds 10 Hleperuma & Co.

C Gherkins and 8 C.J. Karunaratne
Pepper
Gherkins and 20 Vanathawillu
Grapes Vineyard
Gherkins 20 Volanka Ltd.

Cashew and 400 Informatics Pvt Ltd.
Cash Crops
Fruits and
Vegetables 10 Agroline Process
Systems Ltd.
20 CTC

G Nil
* QGravity irrigated

Source : Mahaweli EIED Division, Colombo.
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4.4 Lands not Suitable for Irrigated Agriculture

Some soils in lands leased to investors/farmers are not suitable for irrigated agriculture. There
are in the Mahaweli Systems small extents of lands that fall into this category and depend only
on rain.

Land surveys should be carried out and such lands identified, blocked out and earmarked for
conservation programmes focused on improving the vegetative cover to arrest soil and land
degradation. Reforestation programmes should be planned. First trees could be grown, planting
fodder and developing pasture land for livestock farming could be cncouraged as viable
commercial ventures.

4.5 Factors Influencing the Selection of Export Crops

Correct selection of export crops is an important exercise which will influence the success of the
project. For cach selected criterion, a ‘high value’, *average value' and a ‘low value’ was
given. All commodities were evaluated and those scoring more *high values’ (3 or above) were
considered to be more suitable for commercial cultivation in Mahaweli systzms, in lowlands and
in uplands, respectively. (The extents of land available in Mahaweli systems under study, for
year round gravity irrigation and uplands for 1ift irrigation will be discussed in detail,
separately). The range of crops that have been selected for Mahaweli lowlands (with year round
gravity irrigation facilitics or otherwise) and uplands have not been ranked by a scoring system
as it is beyond this study.  Existing methodologies that are available in selecting priority
products/commodities such as that of *Export Marketing Strategies’ by S.R. Daines of SRD
Research Group, USA, undertaken on behalf of EIED Division of MASL, *Labour absorption
and Import Intensity of the Sri Lankan Export Selector’, an ad-hoc study of Sri Lanka Export
Development Board (EDB) and *Examination of Priority Export Products and Identificatic 1 of
New Export Products for Development and Promotion in Sri f.anka’, by S. Kelegama anc G.
Wignaraja, undertaken on behalt of EDB, have been extensively referred in arriving at the
sclection criteria of the present study.  Following are the criteria selected for selection of
commoditics for the Mahaweli systems,

4.6 Marketability

Marketability is highly volatile and what is marketable today may be out of date tomorrow.
Consumer demand is not static and can be influenced both by market promotion and by the
supply of high/special quality produce. Moreover, Asian fresh produce in European markets
are expanding very rapidly: an increasing number of outlets stock a wide range of fruits and
vegetables indigenous to Asia and a greater section of the population are going for
non-traditional fruits and vegetables.  With the increase in demand in this highly perishable
sector, overseus cowpetitiveness is inevitable.  Domestic market at these instances can be the
only steady outlet.
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Under *Marketability’, following criteria can be considered in selecting priority Mahaweli
commodities:

4.6.1 Comparative advantages

32

(a) Geographical location

Sri Lanka, is centrally located to Europe and Facific countries, the two major markets
for fruits and vegetabies. However India (Madras), Sri Lanka’s main competitor for
fruits and vegetables from South Asia, has a slight distance advantage to all destinations,
except Australia (Table 9). The main South East Asian competitors, namely; Thailand,
Malaysia and Philippincs have a distance advantage only to the Pacific Rim i.e. Japan
and Australia.

Table 9 : Air Distances to Major Regions_(miles)

Lurope Japan ME Australia

(London) (Tokyo) (Riyadh) (Sydney)
Sri Lanka 5412 4256 2505 5429
India (Madras) 5101 3984 2324 5663
Thailand 5921 2862 3562 4677
Malaysia 6551 3306 3937 4105
Philippines 6665 1861 4822 3893

The importance in distance is that it is likely that depending on the distance freight rates
will also change (discussed later).

(b) Non-tariff Barriers

Some of the non-tarift barriers such as preference for long established trade relationships,
ethnic trade relationships and product quality specific trade relationships cut off price
competition for trade preferences.  Out of possible Mahaweli products, only Cashew
exists with some links to Europe and Pacific Rim. However, such trade links are
common to Middle Fast, in regard to Sri Lanka’s fruits and vegetables.

(c) Export Service Facilities:

There are many facilitics which assist exports to reach the destination on time, in perfect
form and in cost effective manner i.c. Simplification of Export Documentation, pre and
post shipment finance at competitive rates, packing and packaging know-how and
facilities, poit facilities and efficiency cte.  In this study, only two aspects, namely air
and shipping freight frequency to Europe, Pacific Rim and Middle East and Export
Market Intetligence have been considered.



The former is considered important especially for fruits and vegetables which are
perishable. A commodity like strawberries which has a shelf life of only 8-10 days, air
freight frequency and efficiency in handling and transportation are very important. Sweet
Melons and Tomato can have a shelf life of 2 weeks and Asparagus, Mango and Papaw
upto 3 weeks.  Air and Shipping frequencies are given below.

Table 10: Sri Lanka’s Weekly Frequency of Air and Shipping Facilities
(Dec. 14th to Dec. 21st '92)

Europe Australia Japan Middle East
(Felixstowe) (Sydney) (Tokyo) (Dubai)

Sea Freight 14 14 9 7

Air Freight

(direct) 4 (L.ondon) 2 3 9

Source :  Daily Shipping List, Air Lanka

Given the low priority for air space for fruit and vegetable cargo and the high air freight
rates, sea freight should be encouraged, at least till the time air freight facilities become
efficient and competitive (air freight of fruits and vegetables has been a problem for some
time inspite of repeated requests to air cargo authorities for better terms and conditions).
Under these circumstances, fruits and vegetables with longer shelf lives (at least more
than 2 wecks) are more suitable for the export market from point of view of the Sri
Lankan situation.

The latter, Export Market Intelligence is the source for market and price information,
The best source of market intelligence in Sri Lanka is the ITC, Geneva, sponsored
weekly, "Market New Service’ for fruits and vegetables and other commodities.  Sri
Lanka lacks information from other sources such as the U.S. Department of Agriculture
publications, USA based United Fresh FFruit and Vegetable Association publications and
Agra Europe publication on Fruit and Vegetable markets.  These publications will
provide information on a given format.  Europe and Pacific countries are fast changing
their consumer habits; the number of fresh commodities imported presently to Europe
has increased tremende sty from what it was a decade back. For instance, Europe now
enjoys tropical vegetables, capsicum, chilli (including bird’s eye chilli), okra and egg
plants and fruits - rambutan, mangosteen, special banana, carambola and durian. There
are many more Sri Lankan f{ruits and vegetables that can become specialties very soon
- snake gourd, lufa, young jak, bread fruit, king coconut, bird's eye chilli (for capsaicin
extraction), specialty  pineapple  (mauritius), specialty mango (villard) ¢tc.  The
information on importers of specialty and new fruits and vegetables must reach producing
countries fast; the available publications with a given format will not provide such
information.  Like India and Malaysia, Sri Lanka should also have specialists
representing exporters, stationed in target markets for such information. Presently, Sri
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4.6.2
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Lanka receives only ‘leaked’ information such as on bird’s eye chilli and specialty banana
(apple banana for which Sri Lanka responded with ambul banana).

This factor, Export Market Intelligence, though decisive in achicving comparative
advantages, cannot at present be used fully to introduce new products to overseas
markets.

Competitive advantage

(@) Export Service Facilities - Competitive air and sea freight rates:

Given the world market price, the cost of production and air freight rates when added
up (C and F) leaves little attraction to the exporter from point of view of net profits (i.e.
specialty banana). This is inspite of fresh fruits and vegetables receiving a concessionary
air freight rate to Europe and Middle East. Sea freight in reefer containers becomes the

only alternative; but it will limit to only long shelf life (at least over 2 weeks) varieties.

Sri Lanka (and Madras, India) have a distance advantage to Europe and Middle East
(Table 9). The freight rates are given in Table 11A & 11B.

Table 1TA : Air Freight Rates from Sri Lanka (US$)

Container  Weight Cargo To To To
Type Range Desceription  LONDON  DUBAI TOKYO
LD3 100-300 kg G.C./kg - 1.98 2.50
container
300-500 kg G.C./kg 2.49 1.60 2.30
above 500 kg FFand V/kg 1.24 0.82 -
G.C./kg 2.20 1.10 2.20
Pivot weight G.C./Con. 1600 836 1500
(760 kg)
Over Pivot
Rate G.C./kg 1.25 0.55 1.00

SL - Sri Lanka; Mad - Madras; B'kok - Bangkok; KL - Kuala Lumpur; GC - General
Cargo; F and V - Fruits and Vegetables; Con.- Container; kg - Kilogram; Pilct Weight
- 760 kg for LD3 container; Over Pilot Rate - Freight Rate over the Pilot Weight.

Source : Air Lanka.



Table 11B:  Sea Freight Rates from Sri Lanka (US$)

Container  Cargo To To To
Content Description FELIXSTOWE DUBAI TOKYO
FCL per Dry 1150 800 750
20 Footer Rcefer 3075 3450 2000
(less 2°C)
3250 - -
(more 2°C) - -
LCL per Dry 120.63 6882 66.00
CBM** Reefer 128.48 113.73 136.84

FCL - Full Container Load; LCL - Less Container Load; * Sea Freight Rate per 40
footer; ** all inclusive rates, after adding Currency Adjustment and Bunker Adjustment
Facturs.

Source : Central Freight Bureau.

Freight rates which add 50% or more to the C and F price, is an important cost factor
in determining price competition. As such, at present Sri Lanka should give more weight
to produce/commodities which could be shipped break bulk or in reefer containers in
order to be more cost effective. Under this criterion, non-perishable foods such as
cashew, blackgram, groundnut, dried bird's cye chillies and long shelf life fresh produce
such as grapes, pincapple, and mango, can have a distinct advantage over the easily
perishables.

(b) Tariff barricrs

Import tariffs have been introduced by importing European countries in order to protect
their own fruit and vegetable industry.  With the establishment of the Single European
Market in 1992, it is expected that protectionism will further increase in order to
safeguard two European Community member countries, Spain and Portugal, large
exporters of fruits and vegetables to the European Community. In addition, with the
expansion of the European Community market, the chances for small scale producers
may diminish.

However, the EEC has offered preferential tariffs to Commonwealth countries. They
benefit under three categories: those available to Africa, Caribbean and Pacific (ACP)
countrics, the Generalized Systems of Preferences (GSP), or those available to Leased
Developing Countries (LDCC). The rules of origin covering the ACP countries are more
straight forward than those governing GSP, so, where both systems offer the same tariff,
an exporter would generally opt for ACP. In addition, ACP countries® tarift concessions
are generally much larger than the GSP countries. The tariff structures can also vary
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4.7

also vary from season to season; during lean seasons tariffs are lessened lo encourage
imports, again, tariffs of ACP countries are reduced more than GSP countries.

Most of Sri Lanka’s competitors from the same region, India, Thailand and Malaysia and
from other regions such as Brazil, Cyprus, Colombia, China, Chile and Egypt are GSP
countrics and Kenya, Jamaica and Nigeria are the important competing ACP countries.

Tariff rates for GSP countries for the same comrodity vary among the EEC countries.
It roughly varies from zero for mango and papaw in Germany to 16% in the UK peak
season for Asparagus. GSP tariffs for fruits are gencrally lower (between zero to 9%
except strawberries 12-16%) than for vegetables (between 5% for chilli in UK to 16%
for peak season Asparagus and Courgettes to a maximum of 18% for cherry tomato in
Germany in peak scason). Also, EEC countries provide preferential tariffs for identified
countries such as the preference given by Germany to Israel, Turkey and Cyprus, all
important competing countries for Sri Lanka.

(c) Non-taritf barriers

Phytosanitary and health restrictions, quotas, strict labeling and packaging specifications
are the common non-tariff barriers. Fruit and vegetable imports should comply to the
European Community Quality Standards for European countries and sometimes to the
Commercial Grades Law for fresh fruits and vegetables in Germany.

The Food laws restrict the use of pesticides on fruits and vegetables. It lists the type of
pesticides and the type of plants for which the individual pesticides are permitted to be
used.

All fresh fruits entering the EEC countries must be accompanied by the original of a
phytosanitary certificate, submitted by the authority given that responsibility in the
exporting country.

A reference price system exists in the EEC countries for egg plant, courgettes and
tomatoes and the mechanism operates with the implementation of a compensatory tax
when the imported commodities fetch a lower price in the European market, Itisa kind
of an anti-dumping regulator.

The non-tarift barriers in general are applicable to all imported fruits and vegetables.
There are no special disadvantages to Sri Lanka.

Mainstream and Niche Market Products

The mainstream products are the first generation products which are available all the year round
and often sold by surermarkets at highly competitive prices.  Niche market products are second
generation products or specialty products of low demanded volume but normally with a premium
per unit price, sold cither at supermarkets or specialty/gourmet shops.
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The mainstream products are generally produced in the importing country and an *Export
Window is normally identifiable in the winter season (October to March), during which season,
tropical country produce is encouraged into European countries by concessionary import tariff
benefits. The niche market produce is not normally produced in the importing country and it
has a continuous but a small demand throughout the year.

It is believed that for a country like Sri Lanka, just starting on export of fruits and vegetables
to sophisticated markets like Europe and still having infra-structural (pre-cooling and refrigerated
trucking) and Export Service (freight space, frequency and rates and large scale supply at Export
Windows and quality assurance) problems, the emphasis should be oriented to niche marketing,
whenever possible. Niche marketing suits to present day Sri Lankan conditions; small export
volumes, physical quality standards not as stringent as mainstrecam produce, larger time lag
between freight frequencies, niche produce (specialty produce) have an identified clientele for
cost effective promotional programmes, many niche products obtain premium per unit prices,
demand though staggered is continuous vis a vis only at 'Export Window' seasons. Good
examples of present day niche marketing in Sri Lanka are specialty banana (ambul), specialty
pineapple (mauritius), specialty mango (villard), green chilli and locally popular vegetables to
the expatriate population in the Middle East and elsewhere, such as  young jak, bitter gourd,
snake gourd, lufa, snake beans and others.

This does not, however, mean that mainstream products should be neglected; products such as
young gherkins in brine, baby corn, cantaloupe, passion fruit, cashew and sesame have already
found lucrative export markets.

Some products such as baby corn, carambola and passion {ruit show conditions of monopolistic
competition; major suppliers to the European market being Thailand, Malaysia and Kenya,
respectively. By following the market leaders, Sri Lanka has a good chance of market
penetration.,

What is being emphasized s that given the present Sri Lankan conditions, niche produce
marketing and products with Monopolistic competition are belter approaches in market
penetration (vis a vis Export Window marketing).

4.8 Local Marketability

Many of the Mahaweli produce will be perishable fruits and vegetables. Easy access to market,
either local or overseas is paramount. Overseas market is large and lucrative, especially in the
long run. Itis more quality conscious and the competition is more. Local market is small, less
quality conscious and the competition is less.

For a country just starting to export fruits and vegetables to Europe, an outlet for the excess
production over and above the export demand, an outlet when overseas orders fail and an outlet
for the export rejects must be promptly found. It is the local market that can fit-in to this
position, In order to cater to the mainstream local market, certain conditions must be fulfilled;
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the prices must be within the reach of the normal consumer, new products must provide
consumer preference and should fit-in to the culinary habits of the normal consumer. Whereas,
the local niche market is small (i.e. through supermarkets), prices may be high and the product
may sometimes be new to the consumption patiern of a Sri Lankan. The strawberry rejects and
the surplus zucchini and baby corn found that local mainstream market was very repulsive
whereas fresh gherkins, though new 1o the local market, had characteristics of mainstream
products and easily found a place in the local market. It is the same for Ambul banana, green
chilli, pineapple, mango and passion fruit.

What is being emphasized is that when selecting products, especially perishables for overseas
promotion, due consideration should be given to its demand in the local mainstream market.

4.9  Market Profitability (Export and Local)

Having assured the market, the next step an investor/exporter would investigate is the actual net
returns by way of profits. Net profits in the export trade will depend on the export price and
cost of production/purchase to point of dispatch plus freight, insurance and export documentation
charges. Profit margin is not a constant factor. We shall investigate the profit margins of
various commodities.

Export and production profitability of some of the agricultural crops that could be grown in
Mahaweli are displayed in Table 12. The wholesale prices given in the table are the optimum
prices obtained during the Export Window months. Only the UK Market prices of 1992 have
been analysed.

The monthly wholesale prices of other European countries, Middle East and Japan can vary,
sometimes significantly.

Profitability and practicability of exporting are related to the shelf life of the product. Freighting
by sea, increases profitability but the commodity should exceed a shelf life of 21 days as the sea
journey to Europe will last 17-20 days. 1t is the same for Japan but 21 day shelf life
commodities (Table 12) will last the sea journey to Middle ast which takes around 4-5 days.
Best post harvest handling can increase the shelf life by 5-7 days, however, such technological
advancements are not considered in this study, particularly because Sri Lanka is still setting-up
pre-cooling facilities.

Pincapple may be a difficult crop to Europe; it is not practicable to export by sea (because of
21 days shelf tife) and not profitable by air.  Only Grapes, Apple Banana, Grape fruit and
Passion fruit arc practicable and profitable to be sca freighted 1o Europe from Sri Lanka,
although Mango, Pincapple and Melon are being sea freighted to Europe from countries such
as South Africa, Brazil and Ivory Coast. To the Middle East, the 14 day or more shelf life
commodities, can be trunsported by sea; thus a larger range of commodities including Green
chilli, Baby Corn, Grapes, Pincapple, Apple Banana, Mango, Meton, Grape fruit, Passion fruit
and Papaya (Table 12), can be sea freighted to the Middle-East.
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Table 12 :

*Wholesale price (UK)

Export Window

C and F (by air
unless stated)

FOB - in /Kg
- in Rs/Kg

Ex-ficld Rs/Kg

Farmngate price - Expont

Quality (Rs/Kg)

Export’s Margin (Rs/Kg)

and % on FOB

Production Cost (Rs/Kg)

Fanner's Margin (Rs/Kg)

and % on FOB
Muandays/ha/scason
Profitability

Shelf Iife-days

(under optimum cond)

An Example on Commodity Profitability - UK Market ( per Ko)

Green
Chilli

NO

1.76

0.76
51.08

26.08

20.00

6.68
(13%)

14.50
(28%

307

Yes

Bahy
Corn
3.00

No

1.18
80.24

55.24

50.00

5.24
(7%)

10.00

10.00
(50%)

Asparagus

3.50

Aug-Jan.

2.51

1.51
102.68

77 68

75.00

2.68
(3%)

75.00

Nil

350/Yr
No

14

Beans

1.50

0.50
34.00

mro=uvrmm-~0Z

fe
Plants
2.00

Dec-Feb

1.50

0.50
34.00

9.00

8.00

30.24
(38%)

No

Apple
Banana  Mango

2.50 2.35
No Dec-Apr
1.77 1.65
0.77 0.65
52.36 44.20
24.86 19.20
20.00 15.00
4.86 420
(9%) (10%)
2.50 1.00
17.50 14.00
(33%)  (32%)
300/Yr  160/Y'r
Yes Yes

21 21

Papaya

2.50

Jan-May

1.95

0.95
64.60

39.60

30.00

9.60
(157%)

1.50

28.50
(44%)

125/Y'r
Yes

21

Grapes

2.0

Jan-Apr

1.35(Sea)

1.01
68.68

43.68

35.00

8.68
U3%)

15.00

20.00
29%)

110/Yr
Yes

75

* Wholesale prices are the optimum monthly price obtained during Export Window season - 1992 (MNS Bulletin)

S’berry

3.00

Oct-Mar

1.16
78.88

48.88

40.00

8.88
(11%)

30.00

10.00
(13%)

400/Yr

Yes

P*apple
per Carton of 6

7.00

Scpt-Apr

4.50(Sca)

3.00
1.50

102.00

§0.00

22.00
(22%)

15.00

65.00
(64%)

300/Y'r



In order to sea freight, pre-cooling should be started soon after harvest. Air freighting is less
cumbersome, however, is costly, Some commodities such as strawberries, beans and most of
the vegetables can be only air freighted 1o any destination because of its short shelf life (less than
14 days). Thus shelf life is an important criterion in determining the profitability and
practicability of commodity exports, especially fruits and vegetables.

Table 13: Duration of Transit by Sea (davs)

Felixstowe Marseille Hambure Dubai Tokyo

Days 18-20 17-19 18-19 4-5 19-20
Source : Central Freight Bureau

Another important criteria to be considered in selection of crops is the labour component. Sri
Lanka’s labour wage rate structure is low compared to many Asian, African and Central and
South American countrics, who are the main competitors in fruits and vegetables to Europe and
Middle East.

Asparagus and Strawberry have a high labour component (Table 12) but technology involvement
is equally high, shelf lives are low and are temperate crops. The lowest labour intake may be
in Grapes, Papaya and Grape fruit. Al vegetables have a reasonably high labour component.

In an overall perspective, it would suggest that on grounds of profitability, practicabiiity, shelf
life and labour intake, Asparagus, Mclon, Strawberry, vegetables such as Zucchini and Beans
will have the least chance of market penetration, especially to European destinations and to
Japan.

4.10 Environment Suitability
By environment, we mean the climate and soil properties. Both these factors, play an important

role in crop production. The climatic and soil properties in Uda Walawe and System C,G and
H are described below.
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4.10.1 Rainfall

Table 14 : Average Rainfall (1987-1991) in Mahaweli System (inches)

Uda Walawe' Sys C Sys G’ Sys I
January 3.09 13.22 7.41 3.37
February 2.75 3.32 1.56 0.55
March 3.80 4.97 3.33 3.30
April 6.55 7.39 1.21 7.68
May 2.60 3.63 2.34 4.53
June 2.20 0.40 0.63 0.85
July 1.28 1.87 1.70 1.92
August 2.15 2.77 1.30 1.72
September 2.45 5.70 2.75 3.24
October 9.10 7.69 10.57 11.00
November 9.45 8.89 12.25 6.18
December 5.47 18.32 14,31 8.27
Total 50.95 78.16 59.36 52.61
Source: 1) Mahaweli Economic Agency (MEA), Uda Walawe

2) Girandurukotte Research Station
3) Water Management Scecretariat
4) Maha Hluppallama Rescarch Station

In the four systems, a similar pattern of rainfall is witnessed, though the time period and
duration may have varied.

Long rainy season - it lasts from October to January;

(Wet Season) - the shortest duration and precipitation intensity have been in system H
and Uda Walawe. This is the NE Monsoonal rains (Maha rains).

Short dry scason - this dry spell is from February to March, though in March Pre -
SW Monsoonal rains (gingerlly rains) are evident.  This is the time for Maha season
paddy harvesting.

Short rainy season - this is the SW Monsoonal rains which is  (Dry Scason) less
in intensity to NE Monsoonai rains, in the Dry Zone. It lasts for two months - April and
May, and the precipitation does not exceed [3-14 inches (compared to Maha rains of
45-50 inches). The period of Yala rains is noted for other field crops (OFCs) in the dry
zone paddy fields of Sri Lanka, under irrigated conditions
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4.10.2

Long dry season - the long dry season lasts from June to September, though in
September the Pre- NE Monsoonal rains are evident. During this dry spell of 4 months
not more than 10 inches of rainfall is recorded. It is during the short rainy season and
long dry scason (altogether 6 months) that an intermediate short term crop can be
introduced under irrigated conditions.

It is to be noted that out of the 4 irrigation systems under study, Uda Walawe and system
H are the driest with an annual average rainfall of around 50 inches. System C has the
best annual rainfall and should casily qualify for intensive cropping (including the
introduction of an intermediate season).  Crop response to reinfall and drought and
irrigation necessities are described below.

Crop water requirement

The recommendation of the Department of Agriculture is followed in this study and is
given in Annex IV & V.

4.10.3 Other Climatic Factors

4

s

Table 15 : Average 1987-91 Temperature and Relative THhumidity

Uda Walawe Sys C Sys 1t Sys G
Av.Tem, RUIL Av.Tem, RH,. Av.Tem. R.H. Av.Tem. R,
(F) (%) (F (%) (Fy (%) (F) (%)

January $1.0 74 76.4 87 77.4 87 Not

February 81.7 71 77.4 83 79.2 83 Available

March 82.6 63 80.6 83 82.9 80

April 82.9 74 §2.2 78 84.2 82

May 82.4 78 84.9 76 §4.2 S0

June 82.4 82 85.8 65 §3.1 80

July 32.0 72 83.9 69 8§3.1 79

August 82.0 78 84.0 67 83.3 77

September 83.7 31 83.8 70 83.7 77

October g1.9 78 82.4 77 81.9 83

November 80.0 78 80.3 82 79.9 87

December 79.3 76 77.1 80 78.6 90

Source: Hambantota Meteorological Department, Girandurukotte  Research  Station
and Maha Hluppallama Research Station.

The lowest temperatures are during the Maha scason from November to February, The
highest temperatures are in the months of April, May and June. Temperatures in all
irrigation systems are alike; it had varied between 77 to 80" F in December to January
and had been around 82" F_42 during rest of the period.  The Relative Humidity is
highest during the months of October to January and low during rest of the period.



A relationship between Average temperature and Relative humidity is seen; when
temperature is low, RH is high and vice versa. Average temperature and Relative
Humidity fluctuations can influence crop growth and can induce pest and disease
problems. These are described below,

Table 16:  Average (1987-91) Wind Velocity (Km/hr) and Sunshine Hours per day

Uda Wialawe System C System H System G
wind  sun wind sun wind sun wind  sun
vel. shine  vel shine vel, shine  vel. shine
km/hr  hrs/dy km'/hr  hrs/dy km/hr hrs/dy  km/hr  hrs/dy

January 8.4 6.0 23 3.7 4.7-8.5 7.6 Not

February 21.0 7.2 . 7.0 3.6-8.8 9.8 Available

March 16.9 7.8 2.4 7.5 3.39.3 9.4

April 15.7 7.1 2.8 7.2 6.1-11.1 9.0

May 227 0.6 2.0 7.0 6.3-16.7 9.1

June 24.0 4.9 3.5 6.1 12.7-18.8 7.5

July 24.0 5.0 3.0 6.0 12.3-32.7 7.8

August 247 5.3 3.0 6.5 10.9-14.6 7.8

September 243 6.5 2.7 6.6 9.3-15.7 7.7

October 19.7 6.0 2.5 5.9 6.3- 9.4 6.6

November 14.9 6.5 2.3 5.1 4.5-6.0 6.5

December 18.4 5.3 2.3 3.7 4.9-06.2 5.0

Source: Hambantota Metcorological Department, Girandurukotte Research Station and
Maha Huppallama Research Station.

As expected, strong winds are in June too August, still, the speed has not exceeded 25
Km per hour except in System H, in the month of July. The wind speed in the Mahaweli
arca is not a barrier for perennial crops, the most susceptible been banana which may get
uprooted at 30 km per hour speed.  However, cash crops of short duration such as
gherkins on trellis, okra and chillic may get damaged by winds.

Wind breakers such as Ipil Ipil, and Sunhemp should provide adequatc wind protection
to short term cash crops.

The longest day lengths have been in the months of February to April, and the sunshine
hours in System H have been the longest (more than 9 hours per day). From June to
December, the day length has reduced.

4.10.4 Soil characteristics

Four difterent soil groups of agricultural importance are evident in Mahaweli areas.
They are as tollows:
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Reddish Brown Earth (RBE)-well drained

These soils generally occur in the convex, or uppermost positions of the catenary
sequence. Most commonly occurring well drained RBE profile comprise an A - horizon
of 15 cm of dark brown sandy loam, showing a very weakly developed crumb structure,
overlying a B-horizon of some 100 ¢m of reddish brown sandy clay loam. A 20 cm
thick band of gravel is seen at the base of the B-horizon which is only infrequently thick
enough to hinder root penetration.  The soil is fairly well equipped with weetherable
minerals, and its natural fertility is moderately high. It has a infiltration rate of 3-12 ¢cm
per hour, a neutral P* value, a field capacity of 22% by weight, permanent wi ' ting point
of 13% by weight and a gradient ranging trom 1 1/2 - 6% or more.

Reddish Brown Earth (RBE) - impertfectly drained

These soil generally occur in the concave footslope positions of the catenary sequence.
Imperfectly drained RBE profiles are similar to the well drained profiles apart from
mottling being notable in the B-horizon.  Soils are generally much deeper than well
drained RBIE and gravel bands are deeper and less marked. The water table i high for
short periods of the year and below 120 em water tables are often present for much of
the year. The presence of drainage barriers in the form of semi - perneaule
undecomposed parent rock, often at depths of 1.75 to 2.50 meters, would preclude the
use of this soils for diversitied cropping it deeper sub-surface drainage is required. The
gradient varies from less than 1 1/2% o 3%.

Alluvial soils and_Low Humic Gley soils (LHG)

These soils are found scattered all over the island, the former in the valleys and flood
plains of the streams and rivers and the latter in the lowest slopes of the land associated
with the reddish-brown carths and non-caleic brown soils in the dry zone and the
red-yellow podzolic soils in the wet zone.

Most commonly occurring LLHGS show darker, better structured  A-horizons with
abundant root and animal activity. B-horizons are intensely mottled, often comprising
well developed angular blocky structures, with the base of the horizon showing gley
colours. Available water holding capacity, cation exchange capacity and plant available
nutrients are higher than in the RBEs but drainage is the major problem if dryfoot crops
are to be grown. The infiltration rate is lower than in RBEs and the P" value is neutral.
The gradient is fess than 1 1/2%.

Alluvials are of two sub groups old alluvials (OALs) and recent alluvials (RALs). The
texture of old atluvials is very course to fine and the RALs are more coarser. Both soils
have an acidic reaction. These soils are again good for paddy, however, the soil could
be worked and made suitable for dryfoot crops. The gradient is around 1 1/2%.



In Table 17, an attempt is made to classify the different soil series according to the four
soil groups of agricultural importance present in the Mahaweli areas under study.

Table 17: Classification of Mahaweli Soil Serics

RBE-well RBE-unpertectly Alluvial LHG
drained drained
Uda Walawe I Widawe series 1 Walawe series I Malaboty
undulating Rolling phase Association
phase
2 Ranna Association 2 Siyambala
Association
System C 1 Ulhitiya 1 Horabora Wews I Hembarawa 1 Kuda Oya Series
Series Series Series
System G I Migaswewa I Nikawewa I Ambanganga 1 Wadigawewa
Series Series Series Series
System H Not availuble

Source : Land Use Division, Irrigation Department,
4.11 Infrastructure Facilities

The most important infrastructure facilities have been described in detail by SRD Rescarch
Group in their study report titled "Export Marketing Strategies” and by Frederick E. Henry
MARD/MDS Project titled "Packing House and Cold Chain Requirements”. This consultancy
accepts the views of the aforesaid two reports and a summary is given  below.

The major infrastructural constraints have been identified as follows. These constraints have
been identified on the assumption that Mahaweli arcas under study will start cultivating high
value fruits and vegetables for the export market.

4.11.1 Pre-cooling, cold storage and trucking facilities

It should be noted that pre-cooling, cold storage and refrigerated trucking facilitics are
a pre-requisite for high value fruit and vegetable cultivation for the export market. At
present, only System B is equipped with a *Cold Chain® and only initial investigations
have been made in regard to the establishment of cold chains in other systems in the
Mahaweli.

Pre-cooling is essential to lengthen the storage life of harvested fruits and vegetables.

Common methods of pre-cooling are - hydro cooling, forced air cooling, and cold
storage.  Assuming, that two 40 container loads of fruits and vegetables are exported
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per week, a 40 MT capacity cold chain will be required. The total investment cost for
the buiiding, pre-cooling and cold storage equipment, packing house equipment and for
refrigerated trucks will amount to US $ 525,000 (Rs 23 million). This is an investment
that could be difficult for an individual entreprencur, especially when the risk element
is high for fruits and vegetables and because the overseas competition is high. Only a
joint venture with assured buy back arrangements or by st intervention can such an
investment take place in the arcas of production. (state intervention has been the case
in System B and it is presently operated by the private sector).

Except for a few products such as onions, cashew, ground nut and sesame, all other
possible fruits and vegetables in the Mahaweli areas require this facility. As such, this
1s a problem common to almost all crops.

4.11.2  On farm irrigation infrastructure
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Release of water in Mahaweli arcas has been synchronised to the Paddy growing
calendar.  On farm irrigation to lowlands were limited to gravity irrigation and the
upland commercial cultivations had a combination of lift and gravity irrigation. There
was only speculation of a sprinkler system being introduced in a newly established
commercial farm in System C. Sprinkler and drip irrigation systems are much efficient
than gravity irrigation but are costly. TFor instance, a drip irrigation system will cost
around US $ 2000 per hectare. A precision high cost irrigation system is required {o
upland crops such as Cavendish banana, grapes, strawberries, asparagus and year round
melon.  Nceossity for high cost irrigation system in lowlands will depend on the
availability of water; higher the limitation in water, higher will be the necessity.

In Maha, almost all lowlands are cultivated with paddy. There are signs that farmers are
learning to cultivate high value crops like chilli and baby corn, soon after Maha rains in
the higher clevations of lowlands which normally have RBE well drained soils. Some
farmers have even started cultivating chilli in the midst of Maha rains. In Yala, due to
limitation of water, farmers are encouraged to cultivate other field crops in lowlands
(and in System H, only half the extent of lowland was permitted te be cultivated).

Formerly, it was the Water Panel Committee that decided on the date of start of the
season, Maha and Yala and the frequency of release of water was in the hands of the
irrigation officers. A transformation is now seen, especially in System H,  where the
respective Farmer Oreanisations in cach Yaya, determine the time to cultivate.  This is
a healthy sign; farmers should be encouraged tc cortror the irrigation system in their own
Yaya, given the quantum of water that is aveaable.  This will develop close haison
among members of a Farmer Organisation “and between Farmer Organisations.  Such
relationships should encourage alternate cesh crop production instead of the traditional
paddy.



At present, gravity irrigation has succeeded in providing water to the existing cropping
pattern; this study will provide more information on water losses under the present
irrigation system and whether an intermediate season is possible with better water use
efficiency i.c. sprinkler or drip systems.  Also, if certain crops are recommended for
intensive cropping, sprinkler or drip irrigation systems may be needed. Control of water
releasc to the respective Yaya should be in the hands of Farmer Organisations:
transformation from the traditional officer invoivement to farmer involvement should be
encouraged and expedited.  On farm irrigation infrastructure and methodology are not
major constraints but may have to be altered for greawer efficiency in crop production.

As much as stressing that farmers should be involved in planning, operation and
maintenance of a project, so should the investors too be involved in all these activities
including the planning process and in the policy making decisions to patterns of
production and marketing.

Clear tenure and ownership policies should be defined so that on farm infrastructure
development could be responsibility of the investors with assistance from the MASL in
providing access for heavy vehicles, power and telecommunication facilities upto the
investors allotments. The investors should be advised to where ever possible utilise local
skills and materials. Settler farmers should be their owtgrowers and sufficient incentives
should be provided by way of echnical skills, inputs, credit, ete. with guaranteed buy
back arrangements at reasonable prices.

4.11.3 Credit for commercial agriculture

Commercial agriculture, though dealing in perishable fruits and vegetables, is different
from traditional agriculture. Commercial agriculture involves a large extent, the produce
is supplied on forward orders which emphasises the quality and quantity, the price, time
and terms of detivery. This is in contrast to traditional agriculture which is invariably
subsistence with less emphasis on quality and quantitv.  Due to these reasons, in
commercial agriculture the capital outlay is high and more so for high technology crops
such as Cavendish banana, grapes, strawberries and asparagus.  (some of these high
investment items- precooling facilities and sprinkler/drip irrigation have already been
described).  Credit financing to specific items in the capital outlay is paramount.
Financial institutions must realize that in commercial agriculture such uncertainties as
market availability and crop failure duc to lack of rainfall have been greatly reduced and
the crop itself will be a reasonable collateral for financing. Even where traditional
farmers are involved as outgrowers, the buying company should be deemed credit worthy
for high capital outlay investment for the nucleus farm (however it should be agreed that
the risk element is more with the involvement of outgrowers who are basically short term
profit scekers as against long term profit seeking commercial entreprencurs)

Unless such financial assistance is provided, commercial agriculture will be the domain
of large business houses as is the case today (except a few exemptions). A compromise
approach may be the investment encouragement for high market potential and high value
crops of moderately high to low capital outlays.
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4.11.4 Air and sea transport infrastructure

According 1o the SRD study the present air and sea transport facilities are adequate for
the present out going perishable cargo but port facilities may have to be expanded if the
quantum of cargo increases.

Some of the short shelf life perishables such as okra, egg plant, green beans,
straw-berries and asparagus have to be air lifted even to the closest market-the Middle
East.  Although a concessionary freight rate is available (around Rs. 70 per kg to
Europe), other cargo is given preferential treatment when it comes to loading. Missing
a flight can be disastrous to a consignment ot perishables.  Air Lanka and the relevant
state organisations may have to evolve a suitable freight loading, frequency and rate for
Sri Lanka's major markets- Lurope (mainly UK, Germany and Netherlands), Japan and
Middle East. These are common problems to exporters of fresh fruits and vegetables.

4.11.5 Farmers’ skill in technology adaptation

4.12

Since of late many outgrower farmers have been encouraged to grow gherkins and baby
corn in Yala in lowlands. A package of inputs and the technology were provided by the
buying company. The selected farmers in the hMahaweli areas under study, had no
problems of understanding and introducing the new technology in the field. (Farmers’
complaint were regarding the marketing arrangement).  Leaving aside the more complex
crops such as strawberries and asparagus, under standing the cultivation of new crops
such as Carambola, Bird's eye chillies, Zucchini and Silver Onion will not be a problem
to Sri Lankan Mahaweli farmers.

The problem will be the availability of farm labour and farm power. Already labour
shortages have occurred in Uda Walawe and System H for labour intensive crops, such
as Gherkins and Baby corn.  Also, limitations in farm power (draught animals and
tractors) have resulted in staggered cultivation.  However, these are considered to be
temporary phenomena.

Crop Characteristics

A short description is given on special production features of crops which needs adequate
attention. These include crops which could be grown in lowlands as well as in uplands.

Melons

Cantaloupe and Yellow Honeydew, which have the best overseas demand, arc best to be
cultivated soon after Maha rains, as downy mildew is common in Maha. Defoliation due to
downy mildew will effect the size and quality of fruits. High temperature, low humidity and
rainfall are important factors determining fruit quality and size. Good for any Mahaweli area.
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Gherkins and Baby Corn

Like Melon, both these crops arc warm season crops requiring an average temperature of
70-85°F for healthy growth. Though an annual rainfall of 50" is sufficient, moisture stress
exceeding 2 weeks, will retard growth. As the products harvested in Gherkins and Baby Corn
are the tender and immature forms and as both will not tolerate excessive soil moisture, it is best
that these are cultivated at the end of the Maha season rains or provided with good drainage
facilities. Gherkins could be harvested, starting from 30 days after planting and Baby Corn from
45 days of planting. Good for any area in Mahaweli. Good local varieties of corn are Badra,
Ruwan and Aruna.

Onions

Onions nced fairly cool temperatures during crop growth and high temperature of 80 - 85 ° F
and low humidity during bulbing, harvesting and curing periods.  Soil maisture should be
continuously present during the growing phase. Onion is a photosensitive crop; bulbing is
initiated by daylength. Around 10-12 hours of daylength is recommended. The best area for
onion is System H (refer Table 14 and 15) during the period February to May.

Okra

Okra grows best in warm, humid climates, preferably where temperatures go above 85° F. It
responds to plenty of water, but will endure drought quite well. Okra has the problem of virus
discases spread by aphids, thrips and white flies. Disease is severe in Yala due to climatic
suitability for vector migration. Okra is good as a Maha crop in any arca in Mahaweli. A virus
resistant variety is HRB 10.

Chillie

This includes Green Chillies and Bird's Eye Chillies (Kochehi Miris). Like Okra, chillics are
also prone to virus disease, the vectors being the same.  As such, virus problem can be
minimised by cultivating in Maha in uplands and in well drained lowland soils. However, it is
a popular crop in the low-lunds, during Yala. M1 -2 is now being recommended by the
Department of Agriculture because while being resistant to virus discase the plant is short, the
pods are dark green, smooth surfaced and the end is blunt-suitable characters for the export
market.  Bird's eye chillic varicties arc not known locally, however, sclections with high
Capsaicin content (oleoresin) have a good export market. Itis exported in dried form. Chillies
are not recommended for System C (and B) because of the widely spread *narrow leaf disorder’.
Yala cultivation should be with the first SW monsoonal rains because delay in cultivation will
attract thrips and aphids and will be prone to wind damage.
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Egg plant

Like Okra and Chillie, Egg Plant also needs a warm climate for good plant growth, and can be
cultivated in both maha and yala. Yala cuitivation should not be delayed which may increase
the incidence of bacterial wilt and stem and pod borer attack. In order to qualify as specialty
egg plants in overseas markets, pod colour and shape could be altered from the dark purple and
oblong/oval shape. The local variety SM 164 has specialty features and is moderately resistant
to bacterial wilt.

Tomato

Though Tomato is a warm secason plant, the introduced salad type varicties of Marglobe and
Roma and the local variety Katugastota are not adequately heat tolerant, resulting in flower
shedding and fruit cracking., Local varieties Vihara I and Il are heat tolerant. Tomato could
be cultivated in Maha and Yala with good drainage facilities.

Beans

Beans may be cultivated only in Maha in upland; collar rot may be a problem in lowlands. For
flowering and fertilization low temperatures below 80 " F are nceded; this condition may not be
found in Yala, in Mahaweli arcas.

Asparagus

Asparagus is a temperate crop and as a result needs low temperatures for plant growth.  Also,
it needs a dormant period before spear formation.  Low temperatures or dry spell can enforce
dormancy. High temperatures will only cause branching at the expense of spear formation. In
Sri Lanka spear formation was evident in Maha and in Yala there was only vegetative growth,
Sri Lanka needs heat tolerant varicties and the SRD Research Group has recommended a Dutch
variety and UC 800, though satisfactory results have not been achieved in System ‘B,

Cashew

Cashew is a hardy crop, drought resistant but needs a gestation period of 3-4 years for the first
harvest. Yellow latersols are ideal for cashew and grows well even in Reddish brown earth.
It is sometimes said that in RBE, vegetative growth becomes excessive at the expense of yield.

Ground nut

Even at present, ground nut is a popular crop especially in system G (Table 6). It has been
grown both in Maha and Yala. The only draw-back is that Sri Lanka is without suitable
varietics accepted by the World Market. The Sri Lankan varietics are photosensitive (resulting
in low Maha yiclds) and they do not belong cither to the oil type or the confectionery type.
White coloured, big bold three seeds per pod varieties are for the confectionery industry and
seeds with high oil percentage are for the oil extraction industry.  Common varieties in Sri
Lanka are MI - I, X 14 and Red Spanish.,
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Sesame

This is another popular crop in the Mahaweli, however, the popularity has dwindled due to
constant fluctuation in prices. [t is a hardy crop and photosensitive like ground nut and is
normally cultivated in March for Yala, Pure white seed used in the confectionery industry
fetches a higher price in the World Market than the black or mixed oil types. Sri Lanka white
varicty is MI 3 and black varicties are MI 1 and MI 2. Maintenance of purity in sesame is a
problem because 30% of seed production is by cross- pollination. Long periods of storage can
increase the FFA content.

Black Gram

Black gram again is a popular crop in the Mahaweli, especially in System H (Table 6). The
common varicty in Sri Lanka is MI-3, and can be cultivated in both Maha and Yala. It is
drought resistant and pests and discase problem are rare.

Pincapple

Pineapple is a drought tolerant crop and is an ideal annual crop in the Mahaweli arcas. The fruit
quality is determined by its sugar and acid content and by its flavour. These are determined by
3 climatic factors- average monthly rainfall, day-time temperature and night temperature. The
rain-fall - disiribution even in System *H' (the least rainfall arca- Table i4) is amply adequate
for pincapple but the most important for fruit quality is hot daytime temperature and cool nights.
Some-times irrigation may be required under prolonged drought.

Sri Lanka’s Kew variety is genetically related to the popular Smooth Cayenne. 1t is suggested
that Mauritius variety be cultivated in the Mahaweli in order to introduce a specialty product to
the World Market, with the special characteristics of yellow orange skin on maturity, golden
ycllow flesh and more juice and sweet avoured than Kew.

Banana

Banana especially Ambul and Kolikuttu are popular varieties in the Mahaweli areas especially
in Uda Walawe, which is grown even under irrigation.  Like in Pincapple, Banana technology
1s not new in Sri Lanka and specialty banana as described above should be encouraged in Sri
Lanka instead of the conventional cavendish type  (similar 1o local Ambun) which needs year
round irrigation and improved technology. 1t should be noted that prolonged drought may cause
defoliation and break down of pseudostem in Ambul and Kolikutiu; supplementary irrigation may
become necessary.  Also, consistency in physical and chemical properties of the fruit in the
selected local strains is very important.

51



Mango

Dry Zone is the ideal area for high flavoured mango in Sri Lanka. [t is the most popular
perennial fruit and will grow well in the Mahaweli. As was the principle before, the aim should
be to promote specialty mango instead of cultivating the popular World Market varieties such
as Tommy Atkins, Haden and Alphonso. Local varicties that could qualify as specialty mango
are Villard and Karthakolomban, however, pure strains may be difficult to be identified. Large
(250 - 300 gr) even shaped villard could be the initial target mango in overseas markets;
consistency in quality is very important. The Mahaweli rainfall pattern is adequate for
vegetative growth and the dry spells from February to March and from June to August are
adequate for pollination, fruit set and maturity.

2assion fruit

Though passion fruit will grow well in Mahaweli arcas under irrigation, the vine is prone to
virus diseases after | or 2 seasons.  Virus discases are especially evident after dry spells as the
vector population of aphids, thrips and white fliecs multiply during dry spells and spreads the
virus soon after. Passion fruit is not recommended for the dry zone.

Papaya

Papaya is another popular perennial fruit which is popular in the World Market. Papaya is also
prone to virus discases but incidence is less in the dry zone including in Mahaweli areas. World
Market demand is for Solo types of Papaya where the pure strain is ditficult to be located in Sri
Lanka, because of cross-pollination.  Attempts should be made to promote select local strains
of fruit size 300 - 500 gr, high flavoured with smooth yellowish green skin,  Like banana,
papaya requires irrigation during the dry period.

Grapes

Thompson seedless and a few others have been tested in dry areas of India with success and they
have been recommended for Sri Lanka by the SRD Rescarch Group. Pruning is important and
should be done before the dry period which should extend at least for 3-4 months.  The dry
period will determine the quality of the fruit. For growing, low rainfall and humidity are
required. These conditions are present in Mahaweli arcas especially in System *C* and Uda
Walawe.

Strawberry

According to SR Rescarch Group, technology of growing strawberries in hot climatic
conditions have been perfected. Varieties such as Chandler, Douglas, Pajaro and Cardinal are
heat tolerant varieties. Chandler has been selected as the best variety. However, it does identify
the necessity in vernalization of the starts in cool climate nurseries and transferring them to the
ficlds in hot climates for transplantation. The varieties selected here are “day neutral® varieties.
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Vernalized starts will yield only for one season and thus strawberry becomes an annual crop in
hot climates. A new set of vernalized starts has to be transported to start another season. The
problem encountered in System ‘B’ with strawberries may be the above. This is a difficult task
which will escalate cost of production, in a commodity facing stiff competition in the World
Market.

Grape fruit

Sri Lanka’s indigenous grape fruit have performed well in dry zone. Grape fruit of commercial
value belongs to two broad varieties namely yellow fleshed and seedless Marsh and red fleshed
Duncan. Strains of these two varieties have shown good results in tropics.

Under high temperature, the rind tends to be thin and the sugar content increases. Also, the rind
will retain a green or yellowish green colour. It could be degreened by using cthylenc gas.

Grape fruit is a hardy crop and needs only 35 to 50 inches of rain annually; supplementary
irrigation may be necessary if rainfall is inadequate.  Soil should have good surface and
subsurface drainage properties. It can tolerate acidic and alkaline soils ranging from P* § to
8.3. The RBE well drained soifs in Mahaweli, which are suitable for grape fruit production,
contains a 5-8 inch gravel layer below 2-3 feet from surface. In certain areas the gravel layer
is impermeable due to consolidation of clay in between gravel. The gravel layer should be
broken when planting citrus by making the planting hole 5-6 feet in depth.,

4.13  Crop Selection for Study Arcas

In Scction 4, many variables influencing the selection of crops were described.  Out of these,
5 mutually exclusive variables have been selected to screen the suitable products for the
Mahaweli study areas. They are as follows:

4.13.1 Land and climatic suitability

Though many features are common in the four systems, a few are characteristics of the
systems. The important criterion is that some common features will screen out some of
the commodities from the total Mahaweli arca, and some from certain systems only.

4.13.2 Market profitability

Producer’s  profitability is the next most important factor, without which an
entreprencur/farmer will not take up an alternative export crop ai the expense of the
existing cash crops/traditional crops - dried chilli, big onions, banana(under irrigation)
and paddy, to name a few. An attractive producer’s margin will be a minimum of 25%
on cost of production. It should be noted that in some cash crops such as dried chillie
and big onions, the margin achieved by farmers exceeds 25% and sometimes is in the
region of 100%. Tor this study, a conservative figure of 25% is considered as the
margin that will make a farmer change his cropping pattern, in expectation of long term
profits.
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The second criterion is the exporter’s profitability, without which the exporter will not
undertake to export the particular commodity. It is considered that an exporter will
expect at least 10% as profit from the FOB price for perishables and a 5% margin for
non-perishables (cashew, sesame etc.)

4.13.3 Market penetration possibility

Commonly used techniques of market penetration for fruits and vegetables and other
agricultural commodities are by price competition, export window marketing, niche
marketing and by following the leader in monopolistically competitive products.

In screening products for the Mahaweli arca only the Jast two criteria have been
considered because the first two criteria are considered as common strategies adapted by
each and every competing country. Niche marketing and Monopolistic competitive
product selection have been described under *Marketability’ in this study.

4.13.4 Local marketability

Sri Lanka is new to the export of fruits and vegetables especially to the European
markets. Many pittalls are to be expected. Products with focal market potential will be
cushioned to a great extent. Importance of local marketability has been described under
‘Marketability’.

4.13.5 Regional demand, shelf life and profitability by air/sca
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Shelf life exceeding 3 weeks is important for Sri Lankan perishables as sea freight will
take at least 17-20 days to Europe. A shelf life of maximum 3 weeks is sufficient for
perishables designated to Middle East. This will provide at least a week’s duration in
retailer’s shelf space.

The importance of shelf Tite is because the sea freight rate is comparatively low to air
freight rate. The air freight rate, which is a concessionary rate is stitl high (as claimed
by exporters) and allocation of air freight space receives secondary treatment against
other cargo. Air freight rate is, however, competitive for perishables designated to
Middle East.

Once products have qualified from Regional Demand and Shelf lite, the profitability by
air and sea has been considered to the two regions Europe and Japan and Middle East.
(Table 18).



4.14  Screening Methodology

The five select screening variables described above, have been phased into four, namely:

I* Phase - Land and Climatic suitability for crop production.
2* Phase - Producer’s Market Profitability
3” Phase - Exporter's Market Profitability

4* Phase the three Market Development Strategies, namely Market Penetration, Local
Marketability and Regional Demand, Shelf life and Profitability.

In order to qualify for cvaluation in the 2nd phase, a commodity should qualify from the 1*
phase by receiving at least one mark (x) out of a possible four. Like-wise, for evaluation under
3 " phase, qualification in 2 * Phase is a pre-requisite. The last and the 4 * Phase is on Market
Development Strategics, in which a score of 6 is the maximum. Commodities which score high
from Market Development Strategies will be the products that could be selected for cultivation
in the Mahaweli study arcas.

4.15  Results

Table 18 gives the results in the last column. What was expected from the results was to select
a group of crops that could be suitable for the Mahaweli areas. No attempt is made to rank the
crops according to priority.,

It was decided that all crops scoring 3 or above from the Markel Development Strategies, as
identified under columns 3,4 and S in Table 18, should be considered for development under the
Mahaweli systems. They are as follows:

Vegetables® Region  Oil seeds, Pulses, Repion Fruits Region
Nuty

Baby Corn ME Cishew*s* All Pineapple*= ME
Onion (Red) ME Ground nut* All Banuna** All
Okru All Sesime* All Mango»** All
G. Chilli All Pupaya**= All
Bird's Eye

Chilli (Dried) Eurape Grupoes**= All
Egp Plant ME Grape Fruits**  All
Tomuto ME Carambaolu=**® Al
Gherkin Europe Cuntaloupe *<* ME

(1 brine)

* - Cash crop
o - Annual crop
**x - Perennial crop

ME - Middle East
All - Europe, Japan and ME

55



It should be noted that the crops that have been selected are for mass scale production in
Mahaweli arcas with assistanc. from settler farmers (as outgrowers). Cash crops and annual
crops could be grown even in lowlands, in well drained soils.  Water availability is a pre-
requisite and a few crops need protection from heavy Maha rains.  All crops could even be
grown in uplands, if supplementary irrigation facilitics are available.

This study should not, however, be generalized as a crop recommendation even for individual
commercial projects.  [For instance, a commercial project with buy back arrangements may
decide to grow beans or asparagus (two crops that have not been recommended for Mahaweli
outgrowers under study) in a suitable location in Mahaweli, selected after experimentation. This
study’s crop sclection procedure will not influence such projects. Also, this study evaluated only
23 crops: there can be other crops which needs evaluation ie. Jojoba, Zucchini. It is not
difficult for anyone to evaluate new crops, by using the given methodology.
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Table 18:

Commodity

Vegetable & Pulses

1. Gherkins
in brine

. Baby Com
. Onions(R.)
Okra

Gm. Chili
Dried Bird.
eye chili

6. Egg plant
7. Tomato

8. Beans

9. Asparagus
10 Cashew

11 Ground nut

o Wwd

12 Sesame

.3 Black gram
Fruits

14 Pineapple

15 Banana

16 Mango

17 Passion

Fruit

18 Papaya

19 Grapes

20 Strewberry

21 Grape Fruit

22 Carumbola

23 Melons

(Cantaloupc;)

Selection of crops for Mahaweli System C,H,G and Uda Walawe

()
Land and Climatic
Suitability

UW Sy.C Sy.H Sy.G

X X X X
X X X X
X X X x
X X X X
X - X X
X - X X
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4.16 Cropping Mix Technology

In the field, crops are mixed basically in two ways: Cultivating more than one crop in the same
field in the same season and rotating crops in the same field ir. adjoining seasons. Crop mixing
in the field is done for many seasons. Most important among them is to optimize the farm
income. Crop mixing also has other benefits such as it increases productivity of land by
increasing the cropping intensity. It will reduce the extent of risk to the farm family, improves
the efficiency of resource usage and balances the family dietary system.

Mixing of crops has many advantages: different crop combinations in the tield helps to control
outbreak of pests and diseases, by having correct crops in the field, the soil nutrient content is
improved, weeds are controiled biologically and is a mechanism of soil conservation.

Selection of the crop combination is an impertant criterion in the success of crop mixing. Many
factors play important roles in deciding the crop combination. Two most important factors are
the gross income to the farm and the availability of soil moisture to increase the cropping
intensity. Other factors are the judicious sclection of crops to prevent outbreaks of pests and
discases, inclusion of a legume (even if the land is left fallow, by cultivating a legume such as
sunhemp) to improve the soil nitrogen content, a combination that will balance the dictary
nutrients and optimize the usc of the factors of production (land, labour, capital and
management) and nature’s resources (rainfall, sunlight, soil nutrients, day length etc.).

4.16.1 Extents for crop mixing
Extents available for crop mixing in the Mahaweli study areas broadly depends on the
extent of uplands and lowlands (Table 20). It should be noted that these extents are

further controlled by the amount of water available and by the soil types (these two
factors are further described later).
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Table 19 : Uplands and Lowlands in Mahaweli Areas (hectares)

Lowland Upland (Commercial)

Uda Walawe 26,690 2,160
Right Bank 12,300 -
Left Bank 5,150 -
Left Bank - new exiension 9,240 -
System H 31,700 620
System C 21,675 1,961
System G 5,400 95
Total 85,475 4,836
Source : Walawe irrigation Improvement Project, Soil Data Tables - Sir M. McDonald and

4.16.2

Partners Ltd.

Irrigation Section, MASL., Galnewa

Land Section, MASL, Dehiattakandiya

Issue Tree, Irrigation Section, MASL, Bakamuna
Land for Investors, Allotment Data, Block G,
System B - MED/EIED Project.

Seasons

In Sri Lanka, two cultivation seasons are prominent: Wet season (Maha) and Dry season
(Yala). In the dry zonc of Sri Lanka (including the areas under study), the wet season
experiences heavy North East Monsoonal rainfall and have a reducing day length. The
har.esting time (February-March) is relatively dry. Crop water requirement is from
rainfall and may be supplemented with irrigation, if necessary. Paddy is the major crop
in the lowlands.

The dry season (Yala) receives rainfall from South West Monsoon, but the precipitation
is less. It has a period of increasing day length and due to satisfactory humidity,
atinospheric temperature and day length, spread of pests and diseases is high. The
harvesting time is during the dry period June to August. As rainfall is inadequate, crop
water requirement is always supplemented by irrigation. The extent of cultivation of
lowlands in Yala depends on the water availability in the tanks. Generally, other field
crops arc encouraged in well drained lowlands and the exicat cultivated is restricted
leaving sometimes the ill-drained soils fallow.

The typical Maha season is from October to February and the Yala from March/April
to June. There is always the duration for another season, intermediate season, provided
that water is available. (Availability of water wil! be discussed more fully, elsewhere).
Assuming water is available, an intermediate season could be introduced either between
Maha and Yala or between Yala and Maha. In this study, with the objective of
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4.16.3

60

maximizing crop waler usage, leaving room for dewatering and canal maintenance and
by adhering as far as possible to the existing cropping seasons (described above) tested
for many years and to avoid any unusual pest and disease outbreaks, the intermediate
season is recommended to be between Yala and Maha. Thus the cropping seasons
recommended in this study for select high value cash crops are:

Wet Season (Maha) - November/December - March/April
Dry Season (Yala) - April/May - June/July
Intermediate Season - June/July - September

The intermediate scason, sometimes could be even shorter; thus, 2 - 2 1/2 month
varictics of recommended cash crops may be cultivated. The water requirement has to
be fully met by gravity irrigation or otherwise (by sprinkler or drip irrigation, as the case
may be).

Crop-Soil relationship

Almost all cash crops arc prone to water logging conditions. As a general rule, this
study will follow the principle to avoid periods of heavy rainfall and cultivate cash crops
only in soils with good surface and sub-surface drainage facilities.

For these reasons, it is recommended that the Maha cropping season in the lowlands
should commence in November-December after the heavy showers from October to
November.

Another important factor in Crop-Soil relationship is the selection of the correct soil
group for cultivation. Four soil groups were identified before as suitable for crop
cultivation, namely RBE - well drained, RBE - imperfectly drained, alluvial and LHG
soils. In Malz, only the RBE - well drained is recommended for lowland cultivation of
cash crop-- cultivation could be on ridges or on raised beds. In Yala and in Intermediate
seasons, ":8BE - well drained and RBE imperfectly drained soils could be used for
cultivation on raised beds. Alluvial and LHG soils could be exclusively for paddy in
Maha and Yala, depending on the availability of water.



Table 20 : Extents of RBE - Well drained and Imperfectly drained soils
in Study Areas (hectares)

[owland Upland (Commercial)

Uda Walawe 9,874 2,160

Right Bank ] 5,456 -

Left Bank ] -

Left Bank - new extension 3,418 -
System H 19,020 620
System C 9,537 1,961
System G 3,870 95
Total - RBE - WD and

RBE-Im.D 42,301 4,836

Source : Calculated from Table 19.

The figures given in Table 20 are extents that can be cultivated in Maha. In Yala and
in the Intermediate seasons, these extents can be further restricted depending on water
availability. The extents in Table 20 can however, be considered as the ‘upper limit’,
in order (o calculate the crop water requirements.

4.16.4 Methods in mixing of crops

An introduction had been made on the benefits of mixing of crops and the limiting
factors had been identified. Methods of mixing crops that could be commonly used in
Sri Lanka are described below:

Combination of Mono Cropping and Crop Rotation. In this method a combination
of crop are rotated in the same field from season to season. During a particular season,
the field will carry only one crop (mono-cropped).

Combination of Mono Cropping, Crop Rotation and Ficld Rotation - Here, a
particular crop is rotated in different fields during subsequent seasons. Location of fields
for cultivation in respective seasons is important; if fields are close in its location (less
than at least 1 km), it nullifies the effect of rotation of crops as it will facilitate pest and
disease multiplication. The benefit in this system is that continuity in supply in each
season is assured, a criterion considered very important in the export market.
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Mixed Cropping - In mixed cropping, many crops are grown in the field in the same
season. Normally the crops are not cultivated in a particular sequence.

Inter Cropping - This is also a system of mixed cropping, however, a sequence is
observed in planting the different crops. The different crops are normally row planted
in a particular sequence, in order that the plants will optimize the use of the nature’s
resources.

Relay Cropping - This is again a system of mixed cropping, the difference being that
2 to 3 weeks before the harvest of a particular crop, another crop is introduced between
rows of the former crop.

In all these systems o{ mixing crops in the field, certain important guidelines have to be
followed for better crop sanitation, yields and profitability/marketability.

4.17 Selection of only Recommended Crops

The Department of Agriculture, Sri Lanka has recommended crops based on season, cropping
condition (lowland/upland) and on location suitability (refer ‘Agrotechnical Information’ of
Department of Agriculture ‘90). The present study has also selected a group of crops-cash
crops, annual crops and perennial crops (refer contents under ‘Screening Methodology’ in this
study) based on above and marketability criteria. For instance, passion fruit is not recommended
to study areas and chillic to System ‘C’, due to pest and disease problems and beans and
zucchini hay - been left out due to marketability problems. It is suggested that the recommended
crops should be cultivated in the Mahaweli areas under study, the exception being the cultivation
of non-recommended crops after extensive environmental suitability studies and with buy-back
arrangements.

4.17.1 Legumes in crop combination

It is recommended that a legume should be included in the crop combination in order to improve
the soil nitrogen content.

4.17.2 Avoidance of crop family members in crop combinations
Some crops belonging to the same family are susceptible to the same pest and disease. For
instance members of the Solonaceous family are prone to bacterial wilt and the vectors in leaf

curl disease of Chilli and yellow mosaic leaf disease of Okra are the same,

The selected crops have been identified with the family name below, for easy reference.
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Solonaceous family - green chillie, bird’s eye chillie, egg plant, tomato.

Bulb Family - Red onion

Legume family - Ground nut

Cucurbit family - Cantaloupe, Gherkins
Hibiscus family - Okra

Cereal family - Baby comn

Oil plants - Sesame

4.17.3 Crops for intermediate season

Due to delays encountered in rainfall or water release, seasons can get delayed. Delays in Yala
may sometimes extend to Intermediate season. Selection of short crops for the shortened
intermediate season, thus becomes necessary. Some crops of short duration are Baby corn, Red
onions, gherkins and Groundnut.

4.17.4 Crop combinations

Depending on the duration of the crop, the select crop range can be grouped as short term cash
crops, annual crops and perennial crops. As farmers still prefer to cultivate paddy in lowlands,
the lower terrains consisting of LHG and alluvial soils could be used for paddy and only the
higher terrains could be used for suitable combinations of cash crops and annual crops,
respectively. The select crops have been grouped, season-wise, as follows (Table 21):

63



Table 21

Lowlands : In Systems H, C, G and Uda Walawe

Season Maha Yala Intermediate

Soil Group : RBE - WD RBE - WD RBE - WD

RBE - Im.D. RBE - Im.D.
Extent (Table 20): 42300 49496 49496
Duration : Nov/Dec-Mar/Apr Apr/May/June/July Jun/Jul-Sept.

Cash Crops
Tomato

Egg plant

Green Chilli
Bird’s Eye Chilli
Okra

Red onion

Baby corn -
Sesame -
Ground nut -
Gherkins

L A ]
.
'

o R XK X
b L

Annual Crops

Banana X X X
Pineapple X X X
Cantaloupe X X X

Perennial Crops
Cashew

Mango - - -
Papaya - - -
Grapes - - -
Grape fruit - - -
Carambola - - -

Uplands ;_In Systems H, C, G and Uda Walawe

Soil Group : RBE - WD
Extent (Table ~0) : 4836 ha
Crops : Annual/Perennial/Cash Crops

Annual Crops : Banana, Pineapple and Cantaloupe
Time of Cultivation : Any time, preferably in November-December, should be

supplemented with lift irrigation.

Perennial Crops : Cashew, Mango, Papaya, Grapes, Grape fruit and Carambola.
Time of Cultivation : Any time, preferably in November-December, should be
supplemented with lift irrigation especially for Papaya and Grapes.




Cash Crops : Seasons - Maha Yala

Duration - October to March  April to June
Tomato X -
Egg plant X -
Green Chilli X -
Bird’s Eye Chilli X -
Okra X -
Red Onion x (Dec-Mar) X
Baby Corn x (Dec-Mar) X
Sesame - X
Ground nut x (Dec-Mar) X
Gherkins x (Dec-Mar) -

Cash crops should be supplemented with lift irrigation especially in Yala, A thumb rule
in satisfactory lift irrigation, is the capacity to pump S litres of water in one minute. Sub
surface water resources in the Mahaweli areas have not been evaluated as it is beyond
the scope of this study.

Possible Crop Combinations

Crop Combinations

Season : Maha Yala Intermediate Net Returns/hu/Year(Rs.)
Combination 1, Tomato Groundnut Baby corn 60,000.00
Combination 2, Egg plant Baby corn Groundnut 60,000.00

Combination 3, Okra Red Onion Baby corn 67,500.00

Combination 4, B.E. Chillie Red Onion Groundnut 57,500.00

Combination 5,  Green Chillie Sesame Groundnut 45,000.00

Combination 6, Egg plant Sesame Groundnut 45,000.00

Combination 7, B.E. Chillie Sesame Groundnut 40,000.00

Cornbination 8, Tomato Sesame Groundnut 45,000.00

Combination 9,  Green Chilhe Red Onion Groundnut 62,500.00

Combination 10, Egg plant Groundnut Red Onion 62,500.00

Combination 11, Okra Sesame Groundnut 40,000.00
Combination 12, Okra Groundnut Red Onion $7,500.00
Combination 13, B.E. Chillie Groundnut Baby corn 55,000.00

Combination 14, Tomato Groundnut Red Onion 62,500.00

Annual Crop 15, Banana Banana Banana 100,000.00 (first 14mth)
Annual Crop 16, Pineapple Pineapple Pineapple 50,000.00 (end of 3yrs)
Annual Crop 17, Cantaloupe Cantaloupe Cantaloupe 15,000.00

In addition to the given guidelines, in deciding the correct crop combination, the quantity
demanded is another important factor to be considered. A particular crop may have a higher
overseas and iocal demand than others. Taking into consideration the 1mportance of respective
crops and crop rotation, a plan (crop calendar) may have to be drawn, with the co-operation of
farmers in a particular arca/yaya.
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4.17.5 Co-ordination

It is the view that the provincial staff of the Mahaweli Employment, Investment and Enterprise
Development Division should carry out the task of preparation of the cropping calendar.

In co-ordinating, the following matters need attention:

1. Co-ordinate with the buyer, in regard to the demanded quantity, quality parameters and
price;
2. Determination of the correct mixed cropping system; it is recommended that a system

of ‘Mono-Cropping, Crop Rotation and Field Rotation" be followed for best results;

3. Negetiate with the provincial Irrigation Division of the Mahaweli Authority, as to the
release of water according to the cropping calendar;

4, Co-ordinate the distribution of the buyer's package of inputs and the extension service,
to the contact farmers.

5. Supervise the operation of the buy-back arrangement at the time of harvest. This is an
area where lot of allegations have been made by the buyers and by the farmers.

Extent of dedication in performing the above tasks, may well decide the success or failure of the
Buyer-Contact Grower linkage. Above co-ordinating role has been recommended because
Buyer-Contact Grower linkage without a co-ordinator has proved unsuccessful in most of the
study areas. However, the task of the co-ordinator, the provincial EIED officer, is not easy and
involves authority over many specialist fields-Soil Chemistry, Agronomy, Quality Control,
Marketing and above all his ‘Public Relations’ with the grower, buyer and with officers of other
supporting services. This tasks may be in addition to the present work load of co-ordination of
release of commercial upland extents to prospective investors.
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S.1

(@)

(b)

(c)

SYSTEM OPERATION PROCEDURES

Rehabilitation Necessary for System Operation

This is considered separately for systems C.G.H and Uda Walawe.

System C

The canals have been in use for the last decade and the condition of maintenance is
generally satisfactory, the work being done under contract by F.O.0. This system has
56% LHG soil in valley bottom lands (Ref. Nippon Koei July 92, p.13) and such land
is best suited for paddy cultivation. This system has 19048 ha. of irrigable area [MEA
Implementation plan 1992/93. Maha and Yala] The command area under this system is
21675 ha. (MECA). Necessary rehabilitation is to line the canal in sections where
secpage is heavy, provide retaining walls or rip-rap protection on the ovter bends of the
canals and clearing drainage lines. The RB sluice Ratkinda has a leak at the gate. This
is estimated at 1.7 MCM per week. This needs repair. In this system there are 26 small
tanks with irrigation canal networks. These tanks are uscful in that they collect the
drainage waters which can be reused. The system is fed by Ulhitiya and Ratkinda
reservoirs. Damaged measuring devices and leaking turn out gates need repair.

System G

This system has the highest percentage of well drained soils up to 70% (MEA Bakamuna)
and is best suited for O.F.C. cultivation and also a high proportion of canal lining is
desired to reduce loss.

In this system, canals are overloaded to enable farmers to get water at the tail ends. In
many places, water flow is up to bund top level.

The system has a gross arca of 10,000 ha. of which 5400 ha are irrigable. The total
encroachment in the system is estimated at 1,500 ha. This is one of the causes for high
water usage in the system.

Control structures in D. canals where head walls and wing walls have been exposed due
to erosion need earth filling and rubble packing. Measuring devices, mainly the humps
that are damaged need repair.

stem H
The area under the system comprises H! to H9 sub areas. H6 and H8 are the old
schemes under Kandalama. H9 is new area under Dambulu Oya. The command area is

38,462 ha, consisting of 12,146 ha under LLB and 26,316 ha. under RB (MEA 1085).
This system has regulatory reservoirs on the main canal and some small tanks in the
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distributory system. The system has 60% distribution of well drained soils and 40% of
LHG. H! and H2 come under Kala Wewa LB, and H4. HS are under Kalawewa RB and
H3 is the old area under Yoda Ela. Erosion of canal bund at critical sections need
protection. Head walls and wing walls exposed due to erosion too need repair. Faulty
measuring devices have to be repaired and calibrated.

(d) Uda Walawe

The reservoir in Uda Walawe has 2 main canals. The RB is 40 km long with a design
discharge of 22 cumecs to irrigate 12,300 ha. land.

The LB is 31.5 km long, design discharge 36.8 cumecs and irrigating 5150ha. The LB
is proposed for extension to take up a further 9240ha.

The canals are overloaded that the spills of all structures have been lifted by 150mm on
the RB. The RB canal is heavily eroded, perhaps due to overloading the canal and higher
velocities maintained.

Canal embankment at critical sections need to be protected. Measuring devices to be
checked and corrected. l.eaking Wooden gates to be repaired.

5.2 Redesigning of Structures & Canals

The Present status of the Systems has been described in the report. The canals conveyance is
exceeded and is therefore a strong indicator that either the arca bencfitted has exceeded or the
water duty is high because of high conveyance and distribution losses. Both these factors were
evident in all four systems. The area benefitted included reservations and as a result of
encroachment on to F.C. bunds, improper levelling of fields, and excess use by head enders the
losses were high.

The quality of workmanship is generally satisfactory. However. it is ihcught advisable to reduce
overloading of canals and maintain free board as per desigin in the canal networks. Measuring
devices to be checked and once again calibrated for accurate monitoring.

5.3 Rectification of Construction defects

Many of the current defects stem from the reason that many constructional defects have been
degraded to unnccessary low levels of priority and postponed.

Most field canal bunds have been weakened by encroachments and such bunds tend to lose more

water by seepage. The main canals need cleaning of weeds and hydriila infestation.
Restoration of the free board originally designed for the canal is very essential.
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Measuring devices have been constructed, but many of them in the Field Canals cannot be used
for accurate readings because of damage or the absence of reading gauges. Correct flow
measurements are necessary to d=tect faulty design or construction.

5.4  Improvement to On Farm ¥ater Management

The canal network is designed for one cusec [28.3 litres/sec). discharge at the turn-cut. A Field
Canal irrigates 6 to 16 one ha lots [15 to 40 acres ] D. Canals feeding FCC have been designed
to deliver one cusec to all FCC at the same time. The Main and Branch Canals which feed the
D. Canals have also been designed accordingly.

Improvement of on farm water management can be undertaken after facilities for monitoring
water issues are installed in the relevant canals and arrangements made to reduce canal seepage
by strengthening bunds, proper land levelling and improvement made to gates and control
structures.

Simultaneously the command area cropping has to be restructured so that only ill drained bottom
lands continue under paddy and all well drained and moderately drained areas are brought under
OFC. This will make the water deficit areas to be transformed into water adequate areas that
could promote high value cropping with less water use.

The scope for large scale commercial agriculture as opposed to the existing subsisience level
farming has great potential in the Mahaweli Area with the improvement of on Farm Water
Management.

The crops proposed in the design were paddy for the imperfectly and poorly drained soils and
OFC for the well drained soils during both Maha and Yala. But in practice nearly 80 to 90%
of the land is cultivated with paddy in Maha requiring 30 days of water issue for land
preparation and a rotational issue for 120 days for a long term [4.5 month] variety and in Yala
too a short term (3 month) variety of paddy is cultivated to some extent together with OFCs.
Again a continuous issue for 30 days for land preparation and a rotational issue for 90 days is
provided.

Though on farm water management is based on the SOP, but due to operational difficulties and

other exigencies the efficient distribution of water withiz the units will be of primary
importance. This will require the close participation of the agency and the farmer.
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Present Operation and Maintenance Procedure Distributary
System in Systems C, G, H & Uda Walawe

Uda Walawe

The RbB main canal was inspected and showed that the canal had been eroded on bed and
sides, indicating that canal had been overioaded to make available water to the command
area. It will be noted that the command area is mostly well drained soils and the
conveyance system thus taxed to the utmost.

As water resources are scarce, loss in conveyance as deep percolation has to be stopped.
The present cross section has vegetation in the sides which reduces flow velocities.
Hence lining of RB main canal is recommended in at least critical sections.

The length of the RB main canal is 40km. 37% of the project area is well drained and
imperfectly drained area is 25% while poorly drained area is 38%. The total area
benefitted is 12,300ha. RB canal design capacity is 22 cumecs . Uda Walawe LB canal
is designed for 36.8 cumecs to irrigate 20,000 ha. Uda Walawe has a perennial flow of
1057 MCM, and the reservoir capacity is 268.98 MCM.

At present the Headworks of Uda Walawe and all other systems under the Mahaweli
project are maintained by the Head Works O & M Division of the MASL. The Main
Canal, Branch and D. Canals by MEA and all Field Canals by the farmers through their
Farmer Organisations. This system is working satisfactorily except that due to lack of
funds only urgent maintenance work is given priority.

H Area

The System H Consists of 31700 ha of farm land lying under the command of
Kandalama, Dambulu Oya and Kalawewa reservoirs. The whole area is divided into 09
Sub Systems H1 to H9. The Development of this arca has taken place in two stages, viz
(1) area developed before Mahaweli Project (6700 ha) (ii) arca developed under
Mahaweli Project (25000 ha).

The area is mostly well drained and releases from Kalawewa are inadequate. The
cropping intensity is about 150%

Kandalama tank irrigates 4900 ha in H6,H1,& H8 through 2 main canals (43.2 km), one
branch canal (2.7 km) and 85 km of Distributory canals. There are 08 nos small tanks
in the irrigation systems.

Dambulu Oya reservoir irrigates 2160 ha in H9 area through LB main canal (5.9 km),
one branch canal (8.7 kim) and 47.3 km of distributory canals, There area two tanks in
this systems.



Kalawewa tank irrigates 24640 ha in H1 to HS through 3 main canals viz Left Bank,
Right Bank & Yoda Ela (105 km), 279 Km of Branch Canals and 542 km of distributory
Canals. There are about 100 small tanks and 14 Anicuts within the System.

The Maintenance is carried out in the system as outlined under Uda Walawe Project

Systems G

The present practice at system G is for the Irrigation Department Officials at Bakamuna
to handle the operation and maintenance of the Headworks and the Main Canals. The
MEA handles the operation and maintenance of the Branch and D. Canal since 1990.

Several changes and improvements were effected to the anicut structure across
Ambanganga at Elahera with the commissioning ¢ liversion at Polgnlla and Bowatenna.
The Modifications incorporated with the anicut structure and the main canal (EMYE)
facilitated increasing of conveyance of water to 42.5 cumecs.

As in the H area, development has taken place in two stages viz. 2500 ha before
Mahaweli and 2500 ha after Mahaweli. The main source of irrigation water to system
G is from EMYE. There are about 96 km of distributory canals within the command
area.

The Field Canals operation and maintenance is managed by the Farmer's themselves
through their Farmer Organisations (F.OO) From this year the MEA had offered the
maintenance of the D. Canals on a contract basis to the Farmer Organisations and
only if they are unable to undertake this work, does the MEA attend to the maintenance.
This arrangement appeared to be working satisfactorily, Maintenance had to be on a
priority basis depending on the allocations received.

The Soil types in System G composed as 70% of RBE and 30% of LHG.

System C

System C consists of 21675 ha of irrigable area and 19,048 ha have been
developed up to now. This area is sub divided into 5 zones viz. zone 2,3,4,5
& 6. Soil type of the system is composed as 44% RBE and 56% LHG.

Zone 2 of system C is irrigated through 10.9 km LB main Canal, 19.2 km of
Branch Canals and 170 km of distributory canals.

Zonc 3 to 6 are irrigated through 17.0 km RB main canal and 100 km of Branch
Canals. There are about 26 Nos small tanks in system C. Operation and
Maintenance of field canals are carried out by farmer organisations while MEA
carries out the maintenance of Main, Branch and distributory canals awarding
contracts to FOO and Contractors.
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5.6  Existing Procedures for Water Management and Water issues at Macro and Micro
Level

From the extensive research and the various model s.wudies that have been carried out and still
continue to be carried out in the Mahaweli Systems, one fact that can be clearly seen, is that,
crop production in an irrigation system largely der:nds on Management and not so much on
water. This was evident in the systems visited. For instance in System G and H, the total amount
of water released was adequate for the acreage under irrigation, but due to the uncertainty of a
reliable and timely delivery and the inability to control excess use of water by head-end farmers,
or due to lack of farm power and labour or the delay in obtaining sced material in time or lack
of finances, there were delays in the agricultural activities, which in turn affected productivity.
This was an indication that management depending on the needs of the water user was not
effectively implemented. This probably was due to administrative control or lapses in the
physical system or demand for hydro power, or outside interference. Whether these were
constraints or not, depended on how the management reacted.

The hierarchy of the MASL and the MEA are all based in Colombo Head Office. The
organisation at the ficid level consists of the Resident Project Manager for each project under
the System who comes directly under the control of the Managing Director based in Colombo.
Each project consists of about 25,000 to 30,000 ha. Each of these are sub-divided into blocks
of 2500 Ha. with a Block Manager incharge and each of these blocks are further sub-divided
into units of about 250 Ha. incharge of an Unit Manager.

The officials involved in the Water Management at field level are the Block Managers under
whom the Irrigation Engineer and Technical officers handle the operation and maintenance of

the system.

The Water Management Panel (WMP) under the MASL consists of the following members:

a) representatives of Mahaweli Agencies

b) Members of Parliament of the area receiving Mahaweli Water and

C) representatives of projects earlier under the Irrigation Department but receiving Mahaweli
Water.

The present procedure is for the WMP to meet before a cultivation season and on the advice of
the Water Management Secrctariat WMS which is also an umbrella organisation under the
MASL, decide on the operational policy and decides on dates for the cropping calendar for the
irrigated areas under the Mahaweli Project. This includes the coordination of the diversion and
distribution of the water. On this basis two Seasonal Operating Plans (SOP) are prepared each
year. The 1st date of issue and the last date of issue, and the extent to be cultivated is included
in this SOP and this is sent down to the field for operation. This year the MASL even published
these decided dates in the daily papers so that farmers too will be aware of the dates.
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In the field, the MEA officials summon a Kanna Meeting before commencement of the season
and formally gets the dates set by the WMP approved by the farmers. At this stage farmers
have no option but to adhere to these dates. This, in a way, is a good practice, for farmers will
all have to fall in line with the decisions, but in practice, duc to various reasors as stated
elsewhere in this report, some farmers are late to commence their cultivation. This usually
causes problems in having to make ad-hoc changes of water issues in the field to those who are
late as well as to the extra extent some have cultivated on encroachments. Invariably these
changes that the field level staff had taken, mostly due to demands from farmers and with their
participation are not reported in the Seasonal Summary Report SSR which is submitted at the
end of every season. They have in most cases not been either recorded at field level.

In practice, the distribution in the Main, Branch and D. Canal are handled by the MEA, except
in system G whe:~ the Main Canal, operation and maintenance is handled by the Irrigation
Department. However, the release of water is as per WMP decisions.

The operation and maintenance and the distribution of water in the FField Canals is hancled by
the farmers through their FFarmer Organisations. This system is working satisfactorily in all the
systems we visited. There had been instances where the issues in the Main Canal, Branch and
D. Canal had to be deviated from the SOP at times of crisis but doue in consultation with the
farmers. The efficiency of the water distribution within the block has to be on a participatory
basis with farmers and this should be given high priority.

The main problem faced by the agencies were the illegal tapping of water from the main canal,
which drastically effected water issues in the field and water management made very difficult.

5.7  TIrrigation Methods

a) Trickle or Drip Irrigation

Drip irrigation had been long established as a method for glass house crops. and it is
only since of late thai it has been developed for use in the ficld. The cost is high and
there are flow problems which are not easily overcome, but the advantages are
considerable.

The basis of the system is a perforated plastic pipe laid along the ground at the base of
a row of plants and supplied from a ficld main. All field pipes are left in place during
the duration of the crop and water is supplied daily by turning on the tap. The method
lends itself to the application of fertilizer in solution and this is the usval practice. The
perforations or outlets are designed to emit a trickle rather than a jet, and spacings are
selected to produce a wetted strip along the crop row or a wetied bulb of soil at every
piant.
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Simple perforations in a pipe tend to block specially if the calcium content is high and
do not give uniform emission over the length of the pipe necessary for the method to be
practical. Various methods have been devised to overcome this problem which is mainly
caused by pressure drop along the pipe. An Israeli system uses field pipes of 10 mm dia.
polythene tubing at a water pressure of 1 to 2.3 atmospheres. Holes are punched in the
tubing and dripper heads attached at spacings of 0.5 m to 1.0m. The pipe pressure is
dissipated by a spiral duct within the head and the trickle discharge is 2 to 8 litres/hour
according to the dripper head selected.

Another system, which is commercially available in the USA, uses a double walled pipe.
For each perfecation in the inner tube there are four perforations in the outer tube equally
spaced at 20 mm centers. A system developed in Hawaii uses trickle heads through
which pressure is reduced to 1/3 atmosphere at a discharge nozzle. The small jet from
the nozzle is broken b, a cup shaped deflector.

The main advantage of trickle over other types of irrigation is the excellent control of
water application which it provides. Water is applied daily at a rate as close as possible
to the rate of consumption by this plant. Evaporation from the soil surface is minimal and
deep percolation can be almost entirely avoided.

Soil moisture deficit is kept to a very low level by daily irrigation but soil aeration is
maintained. By inclusion of fertilizer in the water, nutrients are supplied directly to the
plant roots and, being in the water, it is readily available to the plant. These two effects
combine to provide an environment highly favourable to plant growth and improvements
in yield and quality, whilst discouraging weed proliferation.

Field experiments on tomatoes in Israel have shown yields per hectare 65% greater than
obtained by furrow and sprinkler irrigation, but these were with saline water. However,
the quantitative increase depends on all the conditions of soil, crop, climate and
cultivation and in general it can be said that only the trickle or drip irrigation system can
be expected to give significantly better results than the other methods. The other
advantage is in its operation. It is convenient, simple to use once set up, and has a low
labour requirement. Unfortunately, the capital cost for trickle or drip irrigation
equipment is considerably higher than that of sprinkler or gravity irrigation, and the
problem of blockage of the outlets does not appear to have been completely solved, hence
the maintenance cost too is high.

The design of Sprinkler Irrigation System

The items required in the design are:

The lay out of the system

Selection of the sprinkler and nozzle

The design of the sprinklcr lateral and number required
Design of the main pipe line.
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d)

Planning of the system

The system chosen should be the most economic which performs to design requirements.

Factors to be considered are :

1. The crop to be irrigated must be worth the expense of sprinkler irrigation. If
sprinkler system is appropriate then the availability of skilled personnel to service
the equipment must be assured.

2, The amount and rate of water application, bearing in mind the possibility of crop
rotation.
3. The availability and cost of labour compared with that required for the type of

scheme being considered. (i.e. portable, solid set or mechanised)

4, The appropriate method of driving pumps. If electricity is available at site. a
choice can be made between electrical or diesel power, or occasionally the use
of a spare tractor with a adaptable shaft.

Selection of Sprinkler, Spacing and Crop

By considering the type of crop, the soil and climatic conditions, the general type of
sprinkler to be used can be chosen. The problem is to decide on the particular
combination of nozzle, operating pressure, spacing along thz lateral and lateral shift

distance.

The following table will be applicable for most field applications.

Type of
Sprink-
ler

Medium
Pressure

Pressure
Range

30-70psi
(2-5kg/
cm2)

Wetted
diametcr

70-140ft
(20-45M)

Discharge

2-20 gpm
(0.55-
5.5)
m3/h

Equivalent
rain fall

0.13-1.8in/h
(3.3-45mm/h)

Comment

Good to
Very good
uni-
formity.
Suitable
for most

appli-
cation

Source : Irrigation design and practice by Bruce Withers & Stanley Vipond p.50 - 1980.
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This type of irrigation may be good and economical for flat and large orchards,
particularly where labour is expensive and scarce, sandy soils, high evaporation rates and
crops of high value. Aluminium pipes with couplers is the best for mains and laterals.

No matter which sprinkler system you select it will consist of four basic units. They are
as follows:

pumping unit
- main line pipe unit
- lateral pipe unit and
sprinkler unit.

However, the fact that it has become an established practice in many countries suggest
that these demerits can be outweighed by the many advantages.

Another possibility is that, even though there is a strong justification for using surface
irrigation for most of the growing season and then introducing frequent light irrigation
by portable sprinkler units at times of critical moisture periods could still give the desired
results. In Britain 25 mm of water applied at a critical stage of growth can have an effect
as 100 mm applied uniformly through the irrigation season. [Source : Crop responses to
water at different stages of growth, Research Review No.2, Commonwealth Agricultural
Bureaux.

Selection of Irrigation Methods for High Value Crops

Selection of an irrigation method is based on technical feasibility and economics. Surface
methods are generally the cheapest to install, and where conditions are suitable there is
little point in considering other methods.

However, where high value cash crops are to be grown there may be economic
justification for considering other types of irrigation, especially where conditions are not
ideal or costly amendments are required for surface irrigation.

The sprinklers arc three types (1) rotating or rotary sprinkler (2) spray type nozzles and
(3) Perforated pipes.

The rotary sprinkler is the most popular of the three types. Spray type nozzles do not
rotate. They prcduce a fixed spray pattern ranging from 90" to a circle, depending on the
field application. Perforated pipe is a pipe with holes in it through which water sprays
out over a limited area. The rotary sprinkler rotates by the force of water action usually
against a spring loaded lever. It strikes one side of the sprinkler with enough impact to
cause it to turn slightly. As this action is repeated, the sprinkler continues to rotate
thereby making complete revolutions.



There are many different types of sprinkler systems but they are generally classified
under these categories :

a) multi-sprinkler b) single sprinkler c) Boom sprinkler
In the multi system you get five general types, they are :

(D) Permanent (2) hand moved (3) tractor moved (4) self moved
and (5) self propelled.

In the single sprinkler system a large gun type sprinkler is operated under pressure to
irrigate a large area approximately 1 to 6 ha.(2.5 to 15 Acres.)

The single sprinkler will be classified as (1). hand moved or tractor moved and (2) self
propelled types.

The hand moved type is so called because the laterals and sprinkler are moved by
hand/tractor from one position to another. Usually aluminium pipes and couplers are used
for easy handling. The self propelled type moves continuously from one end of the field
to the other while sprinkling. This unit has a flexible hose lateral which is rolled on a
pulley along the field by the same power that propels the sprinkler. The power is
generated by a water driven turbine. a steel cable anchored at the opposite end of the
field, guides the sprinkler as it moves. Flexible hoses 2.5 to 5 inches (6 to 13 cm) are
generally used.

i) Boom Sprinkler System

This is sometimes called the rotating boom. This consists of a long sublateral (boom)
with several nozzles spaced on the boom so as to provide even water distribution. This
too has two types the 1) tractor moved 2) self propelled and operated in the same manner
as for single sprinkier system. This is not commonly used due to its cost, and
requirement of good field surface condition for the operation of the tractor with the boom
and the lane required for the boom and bore even when self propelled.

The approximate cost of installing the sprinkler systems are given below:

i) Multi Sprinkler

Permanent - will cost anything between Rs. 180,000 to 540,000 per acre.
iii) Hand moved

Portable set will cost anything hetween Rs.36,000 to 144,000 per acre. Tractor moved
will cost anything between Rs.72,000 to 144,000/acre.
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iv) Single Sprinkler

Hand moved will cost between Rs.45,000 to 90,000/acre
Tractor moved will cost Rs.90,000 to 180,000/acre.

V) Boom Sprinkler

Tractor moved will cost Rs.90,000 to 180,000/acre Self propelied will cost Rs.90,000
to 180,000/acre.

These costs depends on the slope of the land, the water application rate, the shape of
fields, sub surface conditions, the maximum height of crop, the labour required and the
size of a single system varying from about 0.4 to 20 ha. (1 to 50 Acres). But does not
include the cost of the pump, the power unit, machine and cost of water.

vi) Trickle or drip Irrigation

The approximate cost of installing drip or trickle irrigation systems are given below :
In Flat land - Point source emitters for orchards and vineyards Rs. 10,800 to 16,200/acre.
Line source emitters for row or bedded crops - same as above.

All these above rates are based on the slope of the land, water intake rate in soils, slope
of field and labour required. This does not include cost of water, pump and power unit

and emitters.

[Source : Planning for Irrigation System - J.H. Turner-p. 76-93- 1980 and the US$
converted at Rs.45/=}.

vil)  Existing Installations

According to information gathered from Hayleys Agro Section, it was stated that the
sprinkler irrigation system they constructed at Hingurane Farm for Sugar cane, about six
years ago for a 10 acre block was around Rs. 800,000/-. Today, if they were to do the
same project, it will approximately cost Rs. 1,000,000/-. This is for pump, PVC pipes
and pumped from a reservoir.

On information obtained from official at the Sugar Cane Farm at Pelwatte, it transpired
that they had imported direct and installed 10 (tcn) Rotary sprinkler units and irrigate an
extent of 115 ha. Each Unit with Wright Rain pumping unit has 22 sprinklers.
Sprinklers arc 2 meters high and cach unit irrigates 15 Ha. This is equal to 35 mm of
rainfall in 12 hours. Each unit works on two shifts of 8 to 12 hours irrigating 1.5 Ha
at a time on a rotation of 10 to 12 days. Each unit complete, will today cost



approximately Rs. 1,000,000 for installation, he said. The approximate operation cost
to operate the 10 units will be around Rs.2450/- per day based on the following: 5.5
litres of diesel per shift per unit. Wages of 1 Pump operator and | Semi skilled Labour.
These two could handle 3 units per shift.

The maintenance cost will be only when replacements are necessary for the Pumping
unit, sprinklers and the portable pipes and couplers. The general maintenance is the
servicing of the pumping units which is approximately about Rs.5000/= per month.
Based on these figures the O & M cost will be round Rs. 55,000 to 60,000/- per month
for all 10 units.

In system B a nursery is being maintained by MASL efficiently using sprinklers, micro
sprinkler (mist) and drip irrigation. The nursery is for Pineapples and various fruit trees.

viii) Gravity Irrigation

The approximate cost of laying out the canal system for a new project without cost of
head works will be between Rs.75,000 to 100,000 per ha. depending on the soil and
slope of land. The O & M costs is approximately Rs.500 to 700 per Ha.

5.8  Year Round Irrigation in other Countries

Consultant visited the experimental one hectare block under drip irrigation for ground nuts in
the Anna University, water resources engineering, field experiment center in Madras. This was
a surface drip project, with water from an overhead tank.

The work in the project consisted of ground nut drip irrigation by flexible pipe with 3 mm
nozzles the pipes are connected to a fixed pipeline laid at the highest clevation and the flexible
pipe manuallv lifted and put in the line of the ground-nut plants after 3 hours of irrigation. This
method is highly labour intensive and can be undeitaken only with highly motivated research
persons.

Due to intense application to manual labour the cost of O & M will be dominated by wages of
O & M manual iabour,

5.9  Possibility of Using Ground Water for Year Round Irrigation

An investor of high value crops who is prepared to invest a big sum of money should be
rcasonably sure of the availability of water year round. He should be assured of the daily
availability and should be able to utilise the water when ever he requires it. Therefore, the
customary rotational practices may not be a suitable solution to the water requircments of his
crops.

The only difficulty of obtaining a year round irrigation water in the mahaweli system is that

these systems have been designed to provide irrigation water for paddy on a seasonal and
rotational basis. This probably will facilitate the cultivation of certain variety of short term high
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value crops during the two seasons every year. Since soils suitable for crops like Gherkins, Baby
Corn, Sweet Corn, Tomatocs, Mclons, are present in the Mahaweli Systems, there should be
no difficuity in the successfully growing of selected crops.

Then there are the drought resisting permanent crops like cashew, mangoes, pine apples,
bananas and several other varieties of fruits which could be grown with minimal irrigation
water. These could be irrigated from agro-wells or deep tube wells when gravity irrigation is
rot available. This could augment the year-round supply of water under lift irrigation by using
pumps for furrow, drip or sprinkler irrigation. By thesec methods the moisture content in the soil
around the plants could be maintained.

In fact these methods of lift irrigation viz, furrow, drip or sprinkler have not been adopted in
the Mahaweli Systems except as sprinkler irrigation pilot projects in System B. Uda Walawe and
the Hingurana and Palwatte Sugar Farms, due to its high cost of installation and maintenance.

These applications however, has its advantages, in that crops that require adequate on farm
irrigation could be successfully grown and that even shallow dug wells or deep tube wells could
be used for this purpose.

In any case the question of switching over to lift irrigation under furrow, drip or sprinkler will
be mainly confined to the resourceful entrepreneurs and big firms. The small farmers will be
able to enter into this only as outgrowvers. In this study the consultants have not examined the
hydrological feasibility of deep wells and the availability or non-availability of ground water in
the Mahaweli Systems. This study will involve in the assessment of the yield from each well and
duration of recharge as well as the total water potential available, its period and the
repercussions it will huve on the existing irrigation system.

It was however, possible to gather some information in Ud2a Walawe, of a Dutch entrepreneur
who had dug some trial tube wells in his 20 Ha. block and found that the discharge was only
2 liters/Sec, and in another block of 20 Ha, the tube well had yielded 5 liters per sec. The tnals
had cost him approximately Rs.125,000/- in each block.

It was found that Private investors were reluctant to spend large sums of money even on site
specific feasibility studies unless they are clear in their minds that water is available throughout
the year and that they are consulted during the operation of the system.

Since investors will not have access to Mahaweli irrigation water and that they will have to find
their own source of supply, it will be useful if the MASL or EIED could dig a few trial tube
wells and run some pump tesis to determine recovery rates in the large extents of lands to be
lcased and provide the drill log details and water table data to potential investors. This will
indicate the probable water table in the area and will serve as an incentive to private investors.
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6. MACHINERY AND EQUIPMENT FOR MAINTENANCE

6.1 Maintenance of Head Works and Canals

The O & M programme for round the year irrigation will be limited to head reaches of main
canals and head and mid reaches of distributaries in the arca. It is presumed the tail sections of
the D canals and the main and branch canals will continue under paddy. Where drip irrigation
is proposed, the command area will depend on the overhead tank capacities and their
replenishment. For sprinkler Irrigation the command area will depend on the number of sprinkler
units installed and the source will either be the canal or dug wells. In both cases maintenance
of the pumps, nozzles and emitters will have to be periodically done.

Daily canal maintenance will be limited to removal of weeds or floating debris. Canal repairs
after heavy rainstorms etc will be more frequent than desilting, because in the lined section there
is little chance of bank erosion.

Maintenance work can be classified under the following categories.

i) routine
i) seasonal or annual
i) emergency

i) Routine maintenance will be clearing, desilting and weeding of field canals and D.
Canals. FOO now handle the FCC and the MEA the D. Canals. This work should be on
a routine programme prepared for the year.

i) The seasonal or annual maintenance will be based on the findings after inspection of the
canal and structures during the canal closures. Priorities will be attached to each work
depending on the gravity of the repair needed, the location and the availability of funds.
This work could be undertaken by the maintenance gang attached to the block office and
will be minor repairs to gates and structures.

i) Emergency maintenance will be for eg. like a badly leaking bund or structure that may
suddenly breach or collapse causing a complete failure of the supply as against a repair
that is unlikely to fail completely although it may restrict the supply of water. This work
must be undertaken immediately by the block office and funds obtained if necessary from
the RPMS Office. Provision for this type of work must be provided for in the annual
maintenance estimate.

Maintenance of drainage canals too should not be neglected, specially in low lying areas where
salinity could be a problem. Desilting and removal of weeds from drains should be included in
the annual programme of maintenance activities. This maintenance work could be attended to
once in two years after taking levels along the bed of the drains and identifying badly blocked
areas to be taken up for maintenance on a priority basis. This work could be done by a back-
hoe and or manually and in some instances a motor grader too could be used.
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Maintenance of Roads in the system too should be annually attended to. This work will also have
to be on a priority basis depending on funds. A motor grader will be useful for regrading roads,
and in some cases in clearing drainage lines as well.

The present organigram of the MEA is shown in figure 1.

The actual operation and maintenance of the project comes under the purview of the Block
Manager. The officer named IE Block is responsible to the Block manager for the proper
functioning of the sub arca canals, gates and control managements will be under this officers’
Jurisdiction. The I.E. Block is assisted by 2(EA) Enginecring Assistants, whist each EA will
be supported by 2 technical officers. In the proposed year round irrigation programme it is
essential that operation and maintenance shou!d be up-graded tu such an extent that it merits
special attention.

It is therefore proposed to have a unit exclusively for the day to day operation, maintenance &
monitoring. The functions of this unit will be concentrated on monitoring flows as well as canal
losses in addition to the normal operation & maintenance. This is illustrated in Figure 2 where
IE maintenance will oversce the additional functions of monitoring and data collection. It has
to be emphasised that success of pressure irrigation depends on reducing losses as conveyance
and providing only crop water requirements.

6.2 Mainienance Functions

E.S.1. (Essential Structural Improvements) for structures necessary for control of flow has to be
carricd out, where such repair cannot be accomplished in the canal closure period of a maximum
of five days, such work may have to be done by the unit, armed with rubber dams and pumps,
to isolate such structures needing attention,

The round the year irrigation projected also means greater focus on the day to day repair and
operation of gates and measurement of flows.

The measurements of discharges in main Canals, Distribution canals and field canals need to be
carricd out 3 times a day eg. 6 am, noon and 6 pm. to determine if the scheduled flows are

dehivered or not.

These measurements done by taking gauge heights and reading off a rating curve should be
checked once in day by actual current metering as rating curves give in-accuracies with physical
variations cg. canal roughness, sedimentation etc.

The I.E. maintenance will be expected to inspect all the D canals in addition to Main and branch
canals daily or once in 2 days by jeep and walk on canal type surveys.

All data pertaining to flows, gauge height, rainfalls, canal losses wind speeds have to be
collected daily and supplied to the I.E. maintenance who will maintain data banks for each canal.
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6.3  Annual Maintenance Report

The reports submitted by the various officers could be studied and discussed at a monthly
meeting in the Block Office so that remedial action could be taken. All these reports will be
useful for the preparation of an annual maintenance report by the Block Irrigation Engineer. This
will list all canals, structures and drains and indicate the maintenance repairs to be carried out
for the year and the repairs attended to during the year.

6.4 Annual Maintenance Estimate

The above mentioned reports will identify the maintenance necessary for the next year. Based
on this tne annual maintenance estimate will include the programme of work proposed for the
next year. In keeping with this estimate the maintenance prograinme could be prepared for the
year.

6.5 Maintenance Programme

Project Manager should in consultation with F.O.0. declare at least 2 weeks before, that certain
D canals or Branch canals will be closed for repair. The period of closure should not exceed the
rotation period. During closure, desilting can be done either manually or with back hoe in case
of earthen canals or tyre mounted excavator.

Machinery for weed cutting could be utilised even when the canal is flowing. For structure
repairs, there should be a mobile unit that can be rapidly deployed. They will isolate a structure
with sand bags and pump out the water and proceed with concreting that necds attention. The
carth work can then be backfilled and consolidated with pneumatic tampers.

The Main Canal can be closed for one day on short stretches during Intermediate season and
desilting in predetermined sections based on levels taken could be done during that period by
machinery and or mianually. Weeding and clearing of secondary growth can be done even while
water issues are on. All RPM should prepare a calendar for the above maintenance in order 1o
ensure smooth execution. Scquence of activities in operation and maintenance process is given
in Figure 3.

6.6  Dewatering plan for accumulated maintenance work

The Main canals, Br. Canals and D. canals should be surveyed and levelled once in 2 year cycle
so that the desilting of canals and restoring bunds and bund roads could be carried out.

Where cross regulators are present on the canals within one kilo metar length, they could be
closed and the canal emptied by operating turn outs within that length and by use of pumps.
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If no regulators are present, sizable sections say 500m long could be isolated by sand bags and
pumping out tne water. For this type of work pumps of 5 to 10 cusecs capacity with iow head
say 15 feet would suffice.

Pumps are needed only to remove the excess water speedily. Inflatable rubber dams could also
be used in conjunction with sand bags and suitable anchoring to isolate sections of canals for
dewatering and subsequent desilting and repairs to structure. Desilting can be manually or by
use of back hoe and farm tractor trailers.

Retaining walls could be built on curves in canals to prevent erosion if a long close season was
available. Such long close season cannot be expected if round the year irrigation is practised.
Steel sheet piling can be adopted for such sections as they can be driven without interrupting
water issues.

6.7 Machinery & Equipment

Back hoe and weed cutting attachment is the most versatile and could be used even with water
flow in chanrels where regulators are presen:, canal sections could be easily isolated and even
pumped dry. Where regulators are located too far apart say over 1 km away inflatable rubber
dams co1ld be used with sand bags on ballast. Desilting is possible by back hoe or manually.

The following machinery and equipment may be necessary for each RPM’s office. They could
be deployed on maintenance work as mentioned in this report in the relevant paragraphs.

1. Hydraulic Back hoe (rubber tyred) with weed cutting attachments I No.
2. Tractor Trailers (0.75 Cu. trailer capacity) 4 Nos.
3. 4" dia low lift mobiie pumps 3 Nos.
4, Pneumatic tampers 6 Nos.
5. Motor grader with adjustable blade for regrading Bund roads 1 No.
6. Inflatable rubber dams 20 to 40 feet in length with air compressor 2 Nos.
7. Canvas dams 2 Nos.
8. Motorised rubber tyred crane-Capacity 1 to 2 ton 1 No.
9. Pneumatic Hammers 2 Nos.
10.  Sheet piles steel 10 feet long 60 Nos.
11. Sand blasting equipment with rotary brushes and sprayguns

with air compressor 1 No.
12. Front End Loader 1 No.
13. 2 KW Generator with 2 set of flood lights 1 Unit
14.  Tents ' 2 Nos.
15.  Plate vibrators 2 Nos.
16. Monkey grubber 2 Nos.
17.  Timber piles for coffer dams 40 Nos.
18.  Gunny bags 500 Nos.
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The following equipment will be necessary to set up a meteorological station in each RPM'’s
unit.

1. Rain guage 1 No
2. Sunshine recorder 1 No
3. Anemometer 1 No
4, Current meter over 50 cusec 1 Mo
S. " " 25 to 50 cusec 1 No
6. " " 1to 25 cusec 1 No
7. " " upto 1 cusec 1 No
8. Evaporation pan 1 No
9. Soil moisture probes (portable) 10 Nos.
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7. MONITORING AND PROGRESS CONTROL
7.1  Inspection Programme

Regular inspections of all canals, structures and drains, linked to a planned programme of
maintenance is a prerequisite for every system. A system can only be operated efficiently if it
is in good physical condition and will depend on timely and accurate measurement, reporting
and processing of data with necessary adjustments made to canal discharges.

The first step should be to prepare an upto date hydro-data of every system. This should include
the Issue Tree showing details of location of turn outs from Main, Br and D. Canals, The Canal
capacities , the command area under each of these canals and their lengths. Secondly, the
preparation of an inventory of all structures in the system with ail details and a condition report
of each structure as at present.

The main and Branch Canals should be inspected by the Chief Irrigation Engineer twice a year,
once during canal closure and once when the canals are carrying its maximum discharge. A
condition report of the structures and canals inspected should be submitted to the project office.
This will assist in the preparation of the next years maintenance estimate and also help to decide
the mode cf execution of maintenance and assign priorities as to how, when and by whom the
work should be carried out during the year.

The D.R.P.M. (W.M) should inspect all D Canals and structures serving more than 25 ha.
monthly and a condition report of the structures and canal bunds should be submitted to the
project office.

The Block Irrigation Engineer and the Engineering Assistants should inspect all D canals and
structures once a week and submit their reports on the above basis to the project office.

The Unit Manager and Technical Officers should inspect all canals and structures in their
respective sections at'east three times a week and submit their report on the above basis to the
project office.

Field Assistants and Gate Operators should do a routine inspection daily and bring to the
Irrigation Engineers notice any damages to canals, bunds or structures.

Whenever an emergency repair is deemed necessary, The inspecting officer should bring this

to the immediate notice of the Block Irrigation Engineer and D.R.P.M Water Management, so
that action could be taken to have the work inspected and funds released for necessary repairs.
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7.2 Monitoring Operations

In order to ascertain operation efficiency of the system, all off takes from Main and Branch
canals and long D canals should be made as measuring points by installing Parshall flumes or
broad crested weirs and gauges.

Once the project gets on stream, it is advisable for closer monitoring to install rain gauges in
tracts up to 400 ha. (1000 acres) so that spatial variation of precipitation within a project area
are also recorded. Canal losses in conveyance can be established and sections that are
contributing to heavy seepage loss can bc remedied by lining or geo textile use.

As drip and sprinkler irrigation are planned, measurements of sunshine hours, humidity, wind
speed, evaporation and soil permeability should be carried out at least at one location in each
sub project. The equipment necessary for such an unit is given in para 6.7.

7.3  Progress Monitoring

As mentioned earlier, the efficiency of an irrigation system will depend on timely and accurate
reporting of data necessary for both adjustments in the water management of the system to suit
demands as well as help in planning future operations and checking the efficiency of the
operation.

The following indicators will give valuable data and will be useful for future planning.

1) Cropping pattern - This will cover the actual crop areas by Field Canals.

ii) Monitoring of actual water issues. This will include water levels in canals from gauges
in D.and F. Canals actual discharges and rotations.

iii)  Daily rainfall - record of daily rainfall figures will help adjust water issues and decide
canal closures.

iv) Condition reports of Canals and Structures to identify maintenance requirements.

V) Maintenance work planned for the year and carried out during the year.
vi) Cropped data - This will give the area cultivated againsi the area harvested and yields
obtained.

vii)  Daily tank water levels - this will show the end storage available after water issues.
viii)  Data on Evaporation, Temperature, Relative humidity, wind velocity and sun-shine hours
will help in the selection of crops and project its relative yield in each system.
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8. INSTITUTIONAL DEVELOPMENT

Institutional Development in the Mahaweli Systems was not given the required priority when the
first settlements started in system H in 1976. A Resident Project Manager (RPM) was appointed
to attend to the activities connected with the production programme including water issues. He
had very little say in the settlement of the families in the system. A Deputy General Manager
(Settlements) was solely responsible for settlement functions. The support services of the Land
Cemmissioners Department were available to the Deputy General Manager. It was not a simple
process to develop institutional setup in a newly built Irrigation Project as system H of the
Mahaweli Development Board (MDB) was responsible for Management of Mahaweli River Basin
Projects, till the Mahaweli Authority of Sri Lanka was established in 1979. The RPM was
assisted by three Deputy Resident Project Managers, one for Water Management another one
for Agriculture and the other for Community Development.

In place of Mahaweli Development Board, Mahaweli Authority of Sri Lanka was established
under a special act of Parliament in 1979. Under this Authority two main agencies were created
namely Mahaweli Economic Agency (MEA) and Mahaweli Engineering and Construction
Agency (MECA) MEA is responsible for Post Construction, Implementation of Settlement, On
Farm Development, Water Management, Agricultural Production, Community Development,
Supply of Agricultural inputs and other connected activities for the welfare of the settler families
the systems.

The Settlement Divisior. of the Mahaweli Authority was establish in 1980. Unit and Block are
demarcated for administrative purposes with a Unit Manager/Block Manager incharge of
respective Arcas. A Unit Manager is given approximately hundred families under his care to
attend to all activities connected with post settlement and the Block Manager is responsible for
about 20 units consisting of 2000 to 2800 Ha. There are a host of senior staff to assist the Block
Manager through the Unit Manager such as Irrigation Engineer, Agricultural Officer, Land
Officer, Community Development Officer, Marketing Officer and Administrative Officer.

Al the Headquarters in Colombo a Water Management Secretariat (WMS) was setup. The WMS
is to advice the Water Management Panel (WMP) which is responsible for the release of water
for Irrigation & Powe. Generation from the Mahaweli Reservoirs and other diversion systems.
The Members of this panel include the heads of the organisations which use the Mahaweli
Waters, Director of Irrigation, Director of Agriculture, Secretaries to the Ministries connected
with Land Development, Members of Parliament representing areas under the Mahaweli and the
Government Agents of the respective Districts.

The scasonal water issue plan refereed to as the Seasonal Operational Plan (SOP) is prepared
by the Water Management Secretariat (WMS) and approved by the Water Management Panel.
The following factors are considered in finalising the annual water issues from the Mahaweli
Systems.

1 Inflows to the Mahaweli System

2 Effective Rainfall
3 Crops to be cultivated and the cropping pattern

91



4 Losses of water in the way of evaporation, percolation and conveyance
5 Water requirement for each crop planned to be established for the season.

8.1  Establishment of Farmer Organisations in Mahaweli Systems

Since the settlement in the Mahaweli Systems first started in system H, there had been various
kinds of organisations established within the system with different objectives. The most comimon
organisations are Rural Development Societies, Death Donations Societies, Youth Organisations,
Religious Organisations and Community Development Societies. These organisations came up
to achieve certain social objectives which were not perhaps related to water management and
agricultural production. However, the necessity to involve farmers in irrigation matters specially
in the maintenance of field canals and distributory canals was felt by the authoritics outside the
Mahaweli Systems, as the major irrigation schemes outside Mahaweli had from time to time
experimented in getting farmers involved in the management of the irrigation systems. in
Mahaweli this aspect was not given the required emphasis at the beginning. This could be
explained due to the fact that newly appointed officials to attend to various problems of the
farmers were available at Unit, Block and Project level. These officers attended to activities
connected with settlement, or agricultural extension, supply of inputs, health and other needs of
the farmers. However, it should be noted that these services were made available only upto a
limited period until the settlers were properly established to run their agricultural pursuits on
their own.

With the opening up of systems B,C,G and taking over of Uda Walawe Special Project under
Mahaweli Authority it became necessary that farmers be consulted at various stages of designs,
construction operation and maintenance of the systems with some ecmphasis on water
management. As done in the major irrigation schemes outside the Mahawcli Systems, farmers
are expected to do the maintenance of their field canals on their own. It became necessary that
farmers had to be mobilized into groups for a common purpose of operation and maintenance
of their field canals regularly. Farmers were expected to concentrate on the distribution of water
among them-selves within the firld canals and timely maintenance of same for the cultivation
of crops according to the cultivation calendar decided by the Agency. Attendance to the minor
repairs to structures and canals also came under their duties. It is noted that in Mahaweli
Systems fariners have the habit of depending on the officials of the agency whether it was for
irrigation water, agricultural inputs or credit. This dependency syndrome may have delayed the
establishment of Farmer Organisations or Turn Qut Groups at the field canal levels. It is also
noted that various type of farmer organisations have been tried out at different periods in several
Mahaweli Systems during the last decade.

At present in System H & Uda Walawe, have some farmer organisation with the main objective
of getting the farmers together only for water management & maintenance at the field canal
levels System G & C also have formed the turn out groups and selected farmer leaders to
represent at the Unit Level where Unit Manager presides over the committee meetings. It is also
noted the there is no uniform system of organising farmers as done in the Integrated
Management of Irrigation Schemes (INMAS) projects coming within the purview of the
Irrigation Management Division (IMD) of the Ministry of Lands, Irrigation and Mahaweli
Development.
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It is not possible to follow the INMAS hierarchy in setting up of farmer organisations in
Mahaweli Systems. But INMAS principles could be adopted in the functioning of the water users
associations. At present there are some organisations established at field canal level and D canal
level. But there is no uniformity in the system management. Therefore, it is suggested that
before a Year Round Irrigation Project is launched in the selected systems as proposed by the
consultants, a sustainable, viable and self reliant farmer organisations have to be established and
the farmer participation at planning design and implementation stages have to bc ensured.

It is very encouraging to note that Mahaweli Economic Agency (MEA) has issued instruction
to all Mahaweli Systems under the Mahaweli Authority of Sri Lanka giving a policy frame work
on the management of Irrigation Systems by the irrigation agencies and farmer organisations
jointly based on a mutually agreed programme for sharing responsibilities of managing the
affairs of the irrigation systems from Field Canal Level to Project Level.

8.2 Farmer Participation in Management of Irrigation Systems

Under the INMAS Programme about 40 major irrigation schemes have set up farmer
organisation at three levels -Field canal level (informal groups) D Canal level and the Project
level. The involvement of farmer in the affairs of the irrigation systems became imperative with
the completion of construction of Major Irrigation Schemes mainly ir the dry zone for the
purpose of settling farmers. However, the need for infrastructure development gradually became
of secondary importance and the emphasis was directed towards production, so that the farmers
who are beneficiaries of the Major Irrigation Schemes would be able to optimise the benefits
accrued from the massive investments made by the respective gevernments. The same argument
holds good in the case of Mahaweli Systems too. The construction phase has already come to
an end and the development process has started 1o achieve the maximum benefits from the
systems.

It is common knowledge that the Major Irrigation Schemes outside Mahaweli Systems
deteriorated due to negligence and inadequate operation and maintenance. This has led to early
rehabilitation. It is time that Mahaweli Systems will have to be maintained properly on time to
avoid such calamities where maximum benefits will not be achieved if the systems do not have
a proper maintenance programme. The main factors that could be attributed to the delayed
maintenance are that the funds required are not provided regularly and non involvement of
farmers in activities connected with the irrigation system.

The experience gained in tae last 10-15 years in the field of Irrigation Management would help
to build sustainable farmer organisations in the Mahaweli Systems in order to get farmer
involvement in Water Management and O & M in particular.

The proposed plan for organisation of farmers in the Mahaweli System will have a uniform
system of operation and maintenance with the participation of farmers themselves by giving them
a greater responsibility and promoting self reliance within the communities. The Mahaweli
farmers will also get a feeling of ownership of the irrigation system. This will in turn encourage
greater participation in activities connected with the irrigation system, in order to keep it at the
maximum level of production. The government may not be in a position to continue providing
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necessary funds for maintenance as done in the past. In the Major Irrigation Projects coming
within the perview of the INMAS, farmer organisations have taken over the Distributory Canals
and Field Canals for operation, maintenance and management. This has relieved the government
of the burden of providing financial resources annually for O & M.

Providing Year Round Irrigation for crop production will need officials to have closer
relationship with the farmers in all activities in the management of the system. Their cooperation
and participation are prerequisites for smooth functioning of the water distribution and timely
maintenance of the system. As done in the INMAS irrigation systems, the Mahaweli farmers will
have to take over the Field canals and the D canals for maintenance. With this objective in view
it is necessary to establish viable and sustainable farmer organisation with legal recognition to
attend to system maintenance and production to achieve high productivity and diversification.
Their activities need not be confined to operation and maintenance of the system only.

To start with, priority should be given to O & M of the system to avoid the deterioration of the
irrigation project over time with a consequence that rehabilitation becomes necessary much
earlier than expected. it is common knowledge that major irrigation systems out side Mahaweli
have faced this situation and foreign donors who assisted rehabilitation of some selected major
schemes have been concerned about poor and inadequate maintenance even after rehabilitation.

8.3  The proposed Farmer Organisation in Mahaweli Systems

The Farmer Organisation should be set up in Mahaweli on the same principles as done in the
Major Irrigation Schemes under the INMAS programme. The government has accepted as a
matter of policy, the setting up of farmer organisations in Major Irrigation Systems including
Mahaweli Systems. As stated by D. M. Ariyaratne, Director Irrigation Management Division
in his paper presented at the work shop held at Kandy 22nd to 24th February 1990 on Resource
Mobilisation for Sustainable Management - (IIMI) the new policies are given as follows.

L. Adoption of Management Principles of village tanks in larger systems in the turnout areas
and the distributory chanrnels respectively.

2. Development of village level inslitutions to provide for active farmer participation and
involvement.

3. Encouraging farmers t¢ manage the operation and maintenance of the distributory system
by contributing their labour and other resources. The development is expected to enable
the exemption of farmers from payment of O & M fees.

4. Continuation of government allocation to maintain and manage the main system (Head
Works and Main canals) approximately 50% of the total cost of operation and
maintenance

5. Provision of a legal frame work to recognise the rights and obligations of farmers’

organisation through amendments to the Irrigation Ordinance and the Agrarian Services
Act as required.
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6. Enactment of legislation to transfer over a period of time, the ownership of the
irrigation network below the D Channel level to farmers’ organisations, when they are
found to be ready to take on that responsibilities.

The government policy is centred round the maintenance and operation of irrigation systems
giving the farmers a share of the responsibility for management. To achieve the policy objectives
of participatory management of Mahaweli Irrigation Systems efforts should be made to organize
the farmers on a firm footing, so that such organisation would be sustainable over a period of
time. It is, therefore, necessary that the farmers be organized before the Year Round Irrigation
Programme is implemented in the selected Mahaweli areas.

It is suggested that an uniform system of farmer organisation be established in all the systems
selected for the programme.

Consultants arc of the opinion that farmers should be organized through a catalyst to form turn
out groups and D Canal water users associations with the turnout group leaders. The Unit
Managers should organise the Unit Level Project Management Committee. Similarly at the
level of the Block Manager, a commitice can be established. The introduction of such a
participatory management system will involve some changes of the attitudes of the agency
officials as well as the farmers. The proposed reorganisation of the farmers at FC level and DC
level will take some time. However, as suggested by the MEA, employment of Institutional
Organiser as an intermediary will be most useful. As done in the MIRP and ISMP systems in
Anuradhapura and Polonnarwa districts out side Mahaweli area, the Institutional Organiser will
be able to have personal contacts with the individual farmers through house to house visits. The
Institutional Organiser may not be employed for an indefinite period. Once the farmer
organisations are well established so that they could manage their affairs the IO should withdraw
from the scene.

8.4  Process of Organisations

The farmer organisations at turnout level and D Canal level must function well before crop
production under Year Round Irrigation is introduced. The involvement of farmers in the water
management and water distributory programme and the introduction of new crops, production
of such crops as out growers should take place through well established farmer groups. MEA's
proposals to a uniform system of farmer organisation at field canal level and D’ Canal level is
welcome. In a Year Round Irrigation Project, farmers may be expected to cultivate short term
crop using bare minimum of water to go through at least three seasons cultivations for a year.
The farmers cooperation and agreement on a common agriculture programme is, therefore, very
essential. This could only be achieved by getting the farmers together for a common objective.
These organisations arranged on the basis of hydrological boundaries bring together, say 20-30
farmers at the ficld canal level with a common cause, being the equitable sharing of the water
supply available to them.
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In the Mahaweli System in general, some sort of farmer organisations are in existence. It was
evident from the records available at the Resident Project Managers (RPM) offices that farmer
organisations are there in system C,H and G and also in the Uda Walawe special project area.
But these organisations are not set up to take up the challenge to face a new crop-production
system with new innovations and export oriented objcctives.

In a Year Round Irrigation and production of high value crops mainly for export will need an
organisation to guarantee a reasonable price to the producer with efficient marketing system.
It is suggested that a special sub commitlee of the Project Management Committee on Production
and Marketing of other ficld crops be set up at the Block Managers’ level. This committee will
have to provide the farmers throvgh D’Canal level farmer organisations the necessary technical
advice and extension services, including the support of inputs. The farmers who will be
outgrowers in an agricultural production project to grow high value crop for exports need
support services. This has to be organised with the support of the farmer organisations.

At the MEA head office level a special unit for the management of Farmer Organisations has
to be setup. This unit will give all encouragement and support to the farmer organisation through
RPM, Block Manager and Unit Manager. Special Subject Matter Officers at all these levels must
be recruiled to advise the farmers on crop production, processing, packing, storage and
marketing. It is necessary to get the farmer involvement in all these aspects. It is cident that
the management of the Mahaweli systems with the existing set up such as Mahaweli Economic
Agency with a Resident Project Manager at the system level and DRPMS to support him in
Water Management, Agriculture Production and Community Development, works satisfactorily
at present. However, it is noted that farmer organisation and farmer involvement in day to day
activities is lacking to a certain degree.

With the new participatory Management concept being practised in Mahaweli System, farmer
involvement in water management and crop production in particular should have to be given
priority specially when the year round irrigation is provided for intensive production of high
value crops.
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9.1

N I AND RECOMMENDATIONS

Conclusions

The major challenge facing Sri Lankan agricultural policy, is how to encourage the
deveiopment of a more efficient and diversified agricultural sector, which has the
capacity to respond to changing market conditions.

Sri Lanka is well placed to respond to this challenge. It has all the necessary resources
like land, soil, climatic conditions and the potential to grow a wide range of crops.

The realisation of this potential will however, depend partly upon how domestic policies
are adopted to the current environment. Policies will have to be changed to create the
conditions for our farmers to exploit their production potential. The main strategy should
be the need to introduce efficiency in productivity in the domestic agricultural sector to
meet import needs and to make the agricultural sector export oriented. Any export
strategy should have a domestic base and agri-business will ensure that. The thrust
however, should be to increase yield in the Mahaweli Systems.

The study revealed that the land and climatic factors in the four systems are almost
similar, except that in System C, rainfall has been more and wind velocity has been
minimal. However, water availability was a problem only in System H.

In the four systems (inspite of water shortage in system H), three seasons can be
introduced with judicious water use and by controlling the extent under paddy. Existing
seasons will not be changed (ie. the normal periods for wet and dry seasons) and the new
season (intermediate season) could be from June-July to September (between the dry and
wet seasons).

In determining the crop mix, it is advisable to follow a combination of mono-cropping,
crop rotation and field rotation, taking into account the importance of legumes and
avoidance of crop family members in crop combinations. The commodities screened for
cultivation should match with the crop recommendation of the Department of Agriculture.
Any new commodities should be cultivated only with extensive experimentation and with
buy back arrangements.

This study examined the following indicators with a view to making its recommendations.
a. develop a cropping calendar in keeping with availability of water, soil

characteristics and plant water use. Farmers to be allowed a greater latitude to
choose their cropping pattern in response to market needs.
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develop a water management operational plan in consultation with the farmers.
create the institutional infrastructure for the O & M of the system.

evolve easy credit facilities and strengthen cost recovery.

increase support for agricultural research, extension and rural infrastructure.

encourage private sector participation in agricultural production, processing and
marketing by promoting investment policies.

strengthen institutional arrangements for monitoring and evaluating production,
marketing and strengthening the accuracy and timeliness on the agricultural data
base.

improve inter-agency coordination for achicving progress in the above areas.



9.2 Recommendations

Issue

1. Farmers are not making
use of the water distributed
to them efficiently.

Constraints

1.1 Farmers do not attend to
the maintenance of the
canal network on a regular
basis. It was observed that
maintenance work by
farmers is attended to only
before the commencement
of the cultivation season.

1.2 Farmers are not capable
of deciding on water
distribu-tion and usage due
to lack of training and
knowledge.

1.3 There were no O&M
plans prepared in
consultation with FOO for
main, branch or Distributory
Canals.

1.4 Biennial levelling of the
canal network had not been
carried out regularly to help
identify and plan out action
for urgent maintenance.

Solutions

1.1 Draw up O&M plan in
consultation with the FOO
for removal of floating
debris daily from main
branch and distributory
canals. Close or isolate
sections of canals for
desilting in consultation with
FOO. The period of closurc
should not exceed the
rotation period (3 days for
paddy, 7 days for OFC).
These sections should be 1/2
km for main and 1 km for
branch and D. canals.

1.2 Organize training
programmes for farmers in
Water Management and
O&M.

1.3 Prepare the O&M plans

in consultation with FOO.

1.4 Ensure that biennial
levelling is carried out
regularly.
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Issue

2. Farmer Training in Water
Management is inadequate

100

Constraints

1.5 There were no regular
maintenance units under
Block Managers. (BM)

1.6 Essential machinery
units to attend to emergency
maintenance were not
available at Block Levels.

1.7 There were no skilled
personnel to handle
maintenance units at Block
Level.

2.1 No Farm Water
Management training to
farmers at ficld level to
obtain optimum use of water

2.2 Meteorological stations
in each system had not been
setup and hence data were
not available

Solutions

1.5 Make available to each
BM a minimum maintenance
gang of at least 6 men to
attend to urgent repairs etc.

1.6 Make available to each
BM a mobile machinery unit
with necessary equipment
for emergency maintenance.

1.7 Make available to each
BM a maintenance gang
skilled and capable of
handling urgent maintenance
work and its machinery.
These personnel could be
gradually withdrawn once
FOO are capable of
handling thcse works,

2.1 Train farmers in the
knowledge of soil
productivity, erosion
control, and on farm water
management for increasing
cropping intensity and the
possibility of year round
irrigation for three
cultivation seasons

2.2 Establish Meteorologicai
stations in each projeci area
to collect data for the above
unit and make data readily
available



Issue

2. Farmer Training in Water
Management is inadequate

Constraints

1.5 There were no regular
maintenance units under
Block Managers. (BM)

1.6 Essential machinery
units to attend to emergency
maintenance were not
available at Block Levels.

1.7 There were no skilled
personnel to handle
maintenance units at Block
Level.

2.1 No Farm Water
Management training to
farmers at field level to
obtain optimum usc of water

2.2 Meteorological stations
in each system had not been
sewup and hence data were
not available

Solutions

1.5 Make available to each
BM a minimum maintenance
gang of at least 6 men to
attend to urgent repairs etc.

1.6 Make available to each
BM a mobile machinery unit
with necessary equipment
for emergency maintenance.

1.7 Make available to each
BM a mainienance gang
skilled and capabic of
handling urgent maintenance
work and its machinery.
These personnel could be
gradually withdrawn once
FOO are capable of
handling these works.

2.1 Train farmers in the
knowledge of soil
productivity, erosion
control, and on farm water
management for increasing
cropping intensity and the
possibility of year round
irrigation for three
cultivation scasons

2.2 Establish Meteorological
stations in each project area
to collect data for the above
unit and make data readily
available
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Issue

3. Crop productioa were not
based on an efficient
cropping calendar depending
on the availability of water

4. Necessary data regarding
the available land was
lacking

102

Constraints

3.1 There was a lack of
technical knowiedge to
develop croppi: ; calendar
for 3 seasons

4.1 Trial tube wells not
undertaken by MASL

4.2 Investors not provided
with basic information on
water availability, soil type,
climatic conditions and crop
suitability

Solutions

3.1 Establish a Water
Management Panel with FO
Representatives under each
RPM to develop suitable
cropping calendars and to
decide on the patterns of
production and marketing of
crops

4.1 Drill trial tube wells in
land ear-marked for
investcrs

4.2 Provide investors with
details of drill logs, ground
waler table, rccharge rates
and water quality together
with advice con soil
conditions and type of crop
to be grown



Issue

5. Farmer Organisations and
Institutional Development

Constraints

5.1 Performance of FOO
not monitored.

5.2 Farmer Organisation
still not given a free hang in
the on farm water
management of the water
available to them.

5.3 Lack of rehabilitation in
some systems.

5.4 Strengthening of weak
FOO

Solutions

£.1 Develop indicators to
have feed backs on the
performance of FOs.

5.2 Make FOO responsible
to handle on farm water
management under guidance
of RPM till such time they
can handle on their own.

5.3 To rehabilitate systems
that have not been
rehabilitated on a plan
drawn up in consultation
with FOO before handing
over

5.4 Appoint an Institutional
Organiser or Project
Manager to act as a catalyst
to form and strengthen
Farmer Organisations with
the ultimate view of turning
over such systems to the
FOO once it is efficiently
functioning, while
simultaneously implementing
the recommendations in 2.1
and 5.2 of this repot
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Issue

6. Weak extension service
was clearly evident

104

Constraints

6.1 Crop production had not
been supported with strong
extension facilities

Solutions

6.1 Appoint the existing
Institutional Organisers (10)
introduced under INMAS
who are 'A’ Level qualified
educated youths of the area
and have gained
considerable knowledge in
Irrigation and Agriculture,
as Agricultural Extension
Officers in addition to the
duties now performed as
100
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RRENT DUTIES OF PADDY IN METER ED IN COMPUTATIONS

1. System H (Maha)

Kalawewa Kandalama Dambulu
Oya
Year Duty{M) Duty(M) Duty(M)
R.B Yoda Ela L.B
1986/87 1.82 1.74 1.34 1.07* 1.48
1987/88 1.64 1.40 1.12 0.90°* 0.86*
1988/89 2.36 1.27 1.79 1.25 1.44
1989/90 1.75 1.61 1.54 1.24 1.24
1990/90 1.94 1.78 1.81 1.30 1.26
1991/92 1.78 1.64 1.91 1.25 1.37
Average 1.88 1.57 1.62 1.26 1.36

2) System G (Maha)

Year 1987/88 88/89 89/90 90/91 91/92 Average
Duty(M) 1.85 0.75* 2.03 2.64 2.22 2.3
3) walaw

Maha Duty (1985/86)
Yala {1986)

1.75m
2.19m
[Ref. JICA report on feasibility study on LB extension, Mahaweli authority has stated that the

period 1983 - 1986 has been operated in a efficient manner. The highest duty reported during
this period is in 1985 & 1986.)

4) System C (Maha)

Year 1986/87 87/88 88/89 89/90 90/91 91/92 Average
Duty(M) 2.45 1.57 2.18 N/A 1.66 2.30 2.03

* Values are unreliable and not considered.
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5)

106

Annex | (contd)

Duty of paddy in Maha & Yala as per the Field Research study done by NIPPON KQEI Co Ltd.,
July 1992. in System C.

Maha (120 days)

Water requirement per day = 12.3mm

Field water Requirement (FWR) = 120X 12.3 = 1476mm
Land preparation (LP) = 300 mm (assumed)
Total = 1776 mm

Sluice duty assuming 70% canal

efficiency =254 m

Yala (90 days)

Water requirement per day = 14.5 mm

FWR = 90X 14.5 = 1305 mm

LP = 450 mm (assumed)
Total = 1755 mm

Sluice duty assuming

70% canal eff. =219 m



ANNEX I

DUTIES QF PADDY ASSUMING 190 MM OF WATER FQR LAND PREPARATION

Water requirement for Paddy maha & Yala assuming 178mm of water for land preparation &
application efficiency 55% and conveyance efficiency 70%

Maha (120 days)

Evapotranspiration = 520mm
Water requirement at the farm =520/.55 = 945.5mm
Add for Land preparation = 178.0mm
Total = 1123.5mm
Main sluice duty = 1.6m
Yala (90 days)

Evapotranspiration = 670 mm*
Water requirement at farm = 1218 mm
Add for Land Preparation = 178 mm
Total = 1396mm
Main sluice duty = 2.0m
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ANNEX 11l

DUTIES OF OTHER FIELD CRQFS
(CHILLI & RED ONION)

Chillies (green - 120 days)

Total irrigation required as per annex iv = 1219mm
For green chilli assume only 1000 mm

Duty at sluice assuming 70% conveyance efficiency = 1.41m
Red Onion (105 days)

Total irrigation requirement as per annex v = 850 mm
Duty at sluice assuming 70% conveyance efficiency = 1.21m

* Source Dept. of Agriculture Annex V



ANNEX IV

CROP WATER REQUIREMENT - OTHER FIELD CROPS IRRIGATION FREQUENCY

1. Pulses
Groundnut Soyabean’, 60;16_65—,—_“
Greengram, Blackgram
Crop duration 105 days 85 - 90 days
Frequency
a) 0-1 month 7 - 8 days 4 - 7 days
b) later stages 7 - 14 days 7 - 14 days

trrigated moisture depletion 75% 50 -75%
Average no, irrigations 13 12
Total consumption 39.00 cm 39.00 cm
Total field loss 32.00cm 35.00 cm
Total irrigation requirements 70.00 cm 71.00 cm
Consumption between
irrigations 4,00 cm 4.00 cm
Peale consumption 0.61 cm 0.7
Field loss per
application 2.60 cm 290 cm
Water applied per
irrigation 6.8 cm 7.00
Application efficiency

a) Ridge and furrow 60% 60%

b} Basin 50 - 80% 50 - 80%

Drainage: When needed, by surface drainage or lowering the water table.

' Soyabean is the only crop suitable for a lower drainage member.
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2. Coarse Grains - Maize

Crop duration 115 days
Soil moisture depletion at irrigation 50%
Frequency
0-1 month 4 days
Later stages 7 - 14 days
Total number of irrigations 20
Total consumption 615 mm
Total moisture loss 391 mm
Total irrigation requirement 1600 mm
Anpplication efficiency 60%
3. Onion
Crop duration 90 days
Soil moisture depletion at irrigation 50%
Total number of irrigations 23
Frequency 3 days
Total water consumption 385 mm
Total moisture loss 280 mm
Total irrigation requirement 665 mm
Water application efficiency 60%
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Big onion

a) Nursery beds - daily irrigation morning and evening for the first week. For the next
month, irrigate every 3 - 7 days.

b) After transplanting, irrigate every 3 - 7 days until 2 weeks before harvest.

Red onion

Early stage, irrigate once every 3 - 4 days. After that, apply once a week until 2 weeks before
harvest.

Chillie

a) Nursery - apply 1 gallon water per 10'x3' bed morning and evening (2 gals/day)

b) For 2 weeks after transplanting apply 51 mm of water once a week, then apply 64 mm
once a week until final harvest

Crop duration 150 days

Soil moisture depletion at irrigation 50%

Frequency 4 days

Total no. of irrigation 762 mm

Total water consumption 457 mm

Total irrigation requirement 48"

Water application efficiency 60%

Gingerly

a) Apply 40 mm of water per application every 14 days, if needed, depending on rainfall

and soil moisture level,
Other crops

a) Brinjal - daily for 1 week after planting, then once every 4 days
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b)
c)

d)

e)

f)

0)

h

)

k)

]

Bandakka, Luffa cucumber - daily until germination, then every 3 - 4 days
Pathola - daily until germination, then every 3 days

Pole bean, bush bean - daily until germination, then once every 2 - 3 days. Adequate
moisture during flowering and pod-filling stages is very important

Beet - daily until full establishment, then once every 2 days for 2 weeks and once
every 4 days thereafter

Knon-khol - daily until 4 days after plowing and then once every 2 days. Irrigate every
4 days after crop is well established

Carrot - daily until germination, then once every 4 days
Radish - daily for the first 4 - 5 days and once every 3-4 days thereafter

Cabbage - daily until full establishment, then every 2 days for 2 weeks, and every 4
days thereafter

Cauliflower - daily for 4 days after planting, then every 2 days for 2 weeks, and every
4 days thereafter

Leek - daily for 4 days after planting and once every 3-4 days thereafter

Gotuke'a, Mukunuwenna - twice daily until crop os established, then every 2 days.

Source: Department of Agriculture, Sri Lanka
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ANNEX -\

‘s

CGI0OP  WATER REQUIREMENTS
Crop ige (days) Frequency of Irrycation Dvapotranspiration Seepage - Land Preparation Total Watar
(days) (mm) Percollation ‘ (rm) Requiremont
L L i Lossess (mm) ‘ (mn )
fstablishment Growth Miha rala Maha Yala plaha Yala Yaha  Yaia
Reproduc-
tive Stage

Rice - WD3S 96 5 R} 67C 260 [RELY I 300 1720 213y
120 2 SP 774 1320 1600 300 306 2140 2570
Rice - WDSS MU 5 460 670 560 760 155 150 1150 Y380
120 L 5214 7 770 105U 150 150 143t 970
Chillie 120 R n - 7 600 - 370 - 150 1120
Chillie 135 - 4 6 - 7 u80 - 420 - 150 - 1250
Cllie 130 -4 n - 7 - 750 ~ 470 - 150 - 1370
Onicn 105 3 - 43 3 - 4 - 140 - 260 150 - 850
Scybean SC 5 -7 6 -7 - 380 - 240 - 150 - 770
Pulses 55 e - 7 6 - 7 - 230 - 150 - 150 - 130
6l 6 - 7 6 - 7 - 2860 - 170 - 150 - 60
75 6 - 7 6 -7 - 320 - 200 - 150 - 67C
85 6 -7 6 - 7 - 360 - 220 - Tha - 739
95 6~ 7 &€ - 7 - 400 - 240 - 156 - 790

Source: Department of Agriculture
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EFFECTIVE RAINFALL (Pe)

Pe = 0.67 (R-1)

Where R = monthly rainfall in inches subject to a maximum value of 9 inches and zero when
R in inch or lower

Effective rainfall for each system was calculated using the above formula for Maha season. (Five year
average was taken for 1986 to 1991 for Yala season it was assumed that there is no contribution from

rainfall. For OFC cultivation in Maha 50% of the effective rainfali is considered.

Effective rain fall from October - March

System Pe
(m)
H (Kandalama) 0.4
H (Dambulu Oya) 0.4
H (Kalawevva) 0.34
C 0.48
G 0.56
Uda Walawe 0.4
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Local Market for Pickled Products (December .990)

Non Farm Small Scale Enterprise Credit on Selected Mahaweli Systems, Geoffrey Peters and
M.W. Panditha (December 1990)

Crop Profiles - Spices, Herbs and Aromatics, L.. Denzil Phillips (July 1991)
Study of the Tourism Development in the Uda Walawe (July 1991)
Potential for Silver Skin Onions in the Mahewe!i, Walter Nueberg (August 1991)

Nursery Development of Papaya and Mango, Papayva Growers' Guide and Te *hnical Notes
Jor Business Plan for Mixed Fruit Cuitivation Invesiment, Ben Hatfield (November 1991)

Dehydrated Fruit Processing Opportunitics and Trends in Sri Lanka, Wanchai Somchit,
(November 1991)

An Evaluation of the Entrepreneur Developmeni Programmes, Dr. Susan Exo and Hina Shah,
(December 1991)

Aromatics PIP Interim Report on Trials Establishment, Dr Thomas Davies (December 1991)
Agro-Business Financing Review, Dennis De Santis (December 1991)

Integrated Fruit Drying, juicing, Pulping project - Prep Feasibility Study, Michael Smedley,
Ben Hatfield and Wanchai Somchit (December 199])

Cold Chain Requirements for Uda Walawe, Fredrick E. Henry (March 1992)
Field Manual for Processing Tomatoes, Peter Florance (March 1992)
Processing Tomato Trials in Mahaweli System I, Peter Florance (March 1992
Processing Tomato Trials in Mahaweli System C, Peter Florance (March 1992)
Dried Fruir Processing in the Mahaweli, Dr, Kamal Hyder (September 1992)

Feasibility Study on Commercial Potential of Srake Venoms in Mahaweli Systems, Anslem de
Silva, (January 1993)

Census of Mahaweli Enterprises and Employment (January 1993)

Most publications are priced at Rs.100/-. The publications are available at the MED
Office at 8th Floor, Unity Plaza, Colombo 4. (inquiries, Ph. 508682-9)

An EIED publication entitled - "Information Available for the Mahawel; Investor", is
also available at the MED Office.
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Resident Project Manager’s Otfice ANGUNEXOLAPELESSA
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Tl 027-2065

. MAHAWELI BUSINESS CENTRES OPERATED BY EIED/MED PROVIDE TECHNOLOGY
FINANCIAL, PLANNING, TRAINING AND BUSINESS SERVICES (FAXES, SECRETARIA[=
COPYING) TO ENTREPRENEURS IN AGRIBUSINESS, MANUFACTURING, TOURISM“'

MINERALS AND HOUSING DEVELOPMENT. '
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