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FOREWORD

Irrigat’an'rehabilicé:ion wds o 2 of the major puh’ic'paligiea
adopted to develop domestic agriculture from about 1930s. However, on
the belief that once the physical system was put into order the other
cdmponents will take care of themselves the emphasis was on the _
re-construction of the physical structures and canals. As the rehabiiitated
irfigation schemes did not live up to the expectations it was increasingly
realised that system efficiency did not entirely depend on engineering
aspects alone but also on a variety of other non-engineering aspects such
as excessive use of water for Weed control, bad levelling of the fields,
damage .to field channels and structures, non-adherence to irrigation
schedules etc. The first systematic attempt to rehabilitate older irrigation
scﬁemes taking on farm water management into consideration was the Tank
Irrigation Modernization Project which covered five major tanks in the north
central dry zone of the country. This was undertaken in 1976 with World

Bank assistance.

On the recommendation of the World Bank the then Ministry .of Irrigationm,
Power and Highways commissioned the Agrarian Research and Training Institute
to evaluate the impact of the TIMP. In accordance with the Evaluation Plan
baseline surveys were _carried out in the five schemes and their reports were
submitted b2 reen 1978-80. The publ ~ation of the base ine studies arouse:
consxderable interests within the TIMP, among donor agencies and among

local institutions.

According to the Evaluation Plan a post-project evaluation was to be
carried out after 4 years of project coupletion. However, the construction
schedule fell behind and it took more time to complete the rehabilitation
programme than envisaged. It was also obscrved that in the schemes that
were rehabilitated some of the problems that were to be eliminated were

still there even after rehabilitation and institutional devices were

.introduced for proper water management. A joint UK-WB mission that visited

Sri Lanka in 1982 to renew the progress of the TIMP recormended that ARTI be
commissioned to carry out further studies to critically commare the actual
achievements of the project with appraisal expectations. Accordingly a study

was undertaken and this report presents the findings of the study.
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The stuc - raises many 1ssues whi 2 aré of a fundam ital nature

.pertalnlng to 1rr1gat10n rehabllltatlon. The author points out that

although it is recognized that a system free from deslgn and construction

errors is difficult to achieve it is equally important to recognize that

such errors would lead to adverse user-managemerit relationships and a weak

user-participation in.system management. The author also says that. despite

the intensions the development strategy adopted shows a 31gn1f1cant lack

‘ of emphasis on-:the complementary institutional and’ organlzatlonax support.

A detailed investigation is recommended to gain greater insights for andlné
a more practical approach within a techﬁically feasible frame work. An
economic ‘evaluation with'a cost-benefit analysis is also suggested once the
agricultural beneflts expected fnom the project have been realised at least

to some extent.

This study was undertaken by Mr.W.A.T.Abeysekera, Research and Training
Officer of this‘Institute; ‘He was ably guided and advised by his Ph D
Cormittee Chairman, at Cornell University, Prof. Randolph Barker. My thanks
are due to them for their valuable contrlbutlon. My thanks are also due to
the World Bank, the Irrigation Departnent»and the Ministry of Land and Land
Development for the confidence place@ in the ARTI by commissioning this study
making it pos: - ble for Mr. Abeysekera .o complete his Ph D programme., I
uope this study would contribute towards better undersLandlng of the 1ntr1cate

nature of the irrigation system management.

DIRECTOR.
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GLOSSARY

A conventional syetem of sharing lands
in many irrigation systems during the
water scarce, yala season.” Here, the
farmers share smaller extents of
irrigable land located closer to the
tank.

Slash and burn or shifting agriculture

A measure of the rate of water flow in
the channel, (cubic feet of water/second).

~ The principal administrative unit in the

country. There are 25 imn Sri Lanka.

Meeting of farmers and officials held
before each cultivation season

North-east monsoon season (October-
January)

Unhusked rice

Intermittant irrigation

.Reservoir for local. rainwater storage

An elected farmér representative

-~

South~west monsoon (Maréh €6 June)



i1

CONTENTS . .

SUMMARY AND POLICYwIHPLICATiOﬂS~

Ilg': -

III,

1v,

INTRODUCTION .. -~ : -

1.1 Study Background
142~ Study Objectives o ‘

. 1e3 Data Sources

1.4 Organization

WATER AVAILABILITY AND AREA IRRIGATED

"2.1 Environmental Constrainte

2.3 Rajinfall i N
2.4 Probability of Cultivation
2.5 Tank Water Storage and Area Cultivated

IRRIGATION STRUCTURES AND WATER MANAGEMENT

3.1 Irrigation Im .rovement Program:a; The Time

Schedule

PAGE

(SR

w o

10

12

T 12

3.2 Improvements undertaken in the Conveyance System 13

- 3,3 Farmer Responses to System Improvement

3.4 Current Problqms of the Irrigation System

"~ CROPPING PATTERNS & CROP PRODUCTIVITY
4,1 Anticiﬁated Transformations in Agriculture

4,2 Crop Yields

4,3 Cultivated Extent and Cropping Intensities
4.4 Crop Diversification of the lowlands and

Caena Cultivation
4.5 Land Preparation
4.6 Sawing‘Practices
4,7 ' Adoption of Varieties
4,8 Pextilizer-Application
4,9 Weed Control Praciices

14

16

25
25
26
27

28
30
31
37
38
39

o & o W



iii

" 4,10 Under Utilization of Highbland
allotments '

Ve COSTS AND RETURN TO PADDY FARMING

8.1 Production Costs and its Strﬁctural
changes

5.2 Returns of Paddy Farming

6,3 Returns from Paddy vis-a-vis other
seagsonal Crops

ANNEXE I -~ Project'Expenditure in TIMP (1977-1983)
ANNEXE II - Indepth Research Investigation - ‘An Outline
SELECTED BIBLIOGRAPHY '

PAGE

40

42

47 "
50
51
55



iwv

LIST OF TABLES
Table No.

2.1 Available Data on Rainfall in the
Project Area

2.2 Physical Characteristics of the Five
Tanks

2 3 Average Annual Rainfall in the Five
Tank Areas

2.4 Rainfall Pattern in the Five Tank Areas
' by Seasons

2,5 Probability of Cultivating a Paddy Crop

in the Tank Areas Using Supplementry
Vater from the Tank

2.6 Correlation Between the Area Cultivated

and Tank Water Storage at the Begining
of the Season

3.1 Timing of Civil Works

3.2 PFarmer Attitudes om the Irrigation Systenm
Consequent to Modernization

3.5 Farmers Opinion on Water Delivery and
Distribution Clagsified According to
Degree of Water Availability in
Mahavilachchiya

3.4 Type of Activities for which Farmers were

Consulted in System Rehabilitation
3.5 Farnmer Involvqment in Construction Work
4.1 Average Paddy Yields in the ProJect Area
: (Maha seasons; in bushels/acre)

4,2 Current and Expected per Acre Yields of
Selected Food Crops in Padaviya

4.3 Cropping Intensities in the Project area
by Seasons 1878 - 1983 (Percentage)

4,4 Reasons for not Adopting Field Crops in
Paddy in Yala Seaszons

4.5 Cropping System Adopted by Farmers in

Mahavilachchiya and Padaviya

PAGE

10

11

14

16

17

21

22

26

26

27

28



Table No. . - PAGE
4,6 Type of planting methods adopted in

Mahavilachchiya and Padaviya ; 33
4.7 Reasons for not adopting dry sowing 33

‘4,8 Petiod of sowing in Mahavilachchiya '
* 76/77 maha and 82/83 36

" 4,9 Plgnned irrigation periods in relation to
actual adopted in the project area -
82/83 maha 36

4,10 Adoption of paddy varieties in Mahavilachchiya
and Padaviya, 76/77 maha and 82[83 maha 37

4.11 Fertilizer application by farmers in
Mahavilachchiya and Padaviya,

(76/77 maha and 82/83 maha) ' 39
4,12 Use of weed control practices among farmers ' 39
4 : ’
5.1 Changes in paddy productiom costs, since
modernization 44
-
5.2 Returns from paddy cultivation 45
46

5.3 Returns per bushels of paddy

5.4 Import parity price of paddy produced in the
project area (1883) . 47

5.5 Costs and returns for cultivating Soya beans
and Cowpea in paddy lands during yala - 48




vi ( ]

SUMMARY & D POLICY IMPLICAT. NS

This summary presents the_findings and fécomméndations of a
preliminary study undertaken for evaluating the impact of'
the tank irrigafion nodernization project (TIMP) iniiiated
in 1978. The project involves 5 major iiriéation schemes 1ﬁ
the north central dry zone which were settled in the early
fifties, covering about 31,500 acres of irrigable. 1and
supporting 10,000 farm households. The project was

undertaken at a cost of about 274 ‘million rupees.

The study findings are primarily based on observations made

during many field visits and exténsive interviews with farmers,

farmer represeptgtives and officials connected with the project.

Farm level data.were obtained through small scale sample

surveys of farm hohseholds in three df the tank areas ' 9

conducted in May 1983.

The Project was to be initiated in 1977 for completion in 1980,
Due te many difdiculties, construction - work began only in 1978,
In three of the tanks vié' Mahakandarawa, Mahavilachchiya

and Pavathulum work ‘was completed in 1982 and the work on the
remaining two, Padaviya and~Yavun1ku1um1 is due to ye

completed by the end of this year. (1983)

. The development approach underlying the TIMP consists basically

of three componénts: (1) physical improvements of the
irrigation channels, (3i) adoption of strict water management
and rotational irrigatioﬁ practices, (iii) introduction of a

package of new agricultural innovations for changing the

exiasting farming system,

The physical improvements in the channel system mainly

includes: (i) lining of D-channels and field channels to - .
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reduce conveyance losses (ii) standardizing the water
distribution network by providing one field channel ( of

1 cusec capacity ) for each rotation-unit of 1rrigation~

(with an area of about 30 acres), (iii) increasing the size

of the water inlet of the farm to 9 inches~from the previous

3 inches-~to accommodate the rotational issue of water
distribution and (iv) installation of control and measurement
structures at different poinié in the system for effective
monitoring of channel flows and to facilitate strict water.

rotations among farms.

6, The key components of the package of technical inputs
recommehded for farmers in the'broject include:
(1) early tillage, under dry soll conditions, (ii) dry sowing
of seed paddy for advancing the time cof planting, (iii)

» adoption.of short-age paddy varieties and (iv) cultivation

.of other seasonal crops in paddy fieldé during yala, The

- strategy is expected to lead to considerable savings in the

tank water, while incieasing the land use intensity. The

basic concepts underlying this developmént approach mostly

lend. themselves to research experiences relating to cropping

systems programme of the Department of Agriculture.

7. The study findings suggést fhat in general, a majority of
farmers felf the irrigation network had improved as a
result of modernlzation,v Howevey, farmers were also quick
to point out considerable problems associated with the _
constructxon and designing of the conveyance system as well
as in rotational water distribut1on system. It is recognized

that a system free from design and construction errors is

difficult to achieve straight away. However, it is also important
to note that such problems, depending on their seriousness, would
affect user;mapagemént5re1ationships resulting in a weak user-

» participation in system management. Since the project is now
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over, the available funds :n the current main’ enance budget
appears inadequate to correct such errors. Hence it is
important to provide adequate funds for this purpose, The
investigations also revealed that the effective participation
of farmers in the deszgn and construction work has been
extremely low, This appears to be a mjssed opportunity in:

terms . of project development,

Despite the.preparation of extremely detailed schedules for
rotational distribetinn of water for ihdividual allotments,
the system appears to be hardly functioning below the field
channel. An assumption implicit in the design of the
rotational schedules ie that farmers would extend their full
cooperation to the programme. In contrast what is seen is
that farmers are not organized and the system frequently
leads to confrontations among farmers.' Effective operation

of the rotation is currently seen in few instances where

Vel Vidane is efficient and acceptable to farmers. The

Vel Vidane often superv1se 50 or more farmers, and this

nakes it 1mpossib1e for him to provide the intensive
suxarvision needed. Smallxr numbers, perhaps around 10-15
farmers per Vel Vldane seem to be most suitable in this
regard., It is clear that without fhe active ihvolvement of
the farmers, farmer representatives as well as the field
level officers, implementation of a strict rotation is

unlikely to be esffective. There seems to be a'considerabie

" confusion of the roles of different individuals at the

field level with reSpect to water issues and as a- consequence
the new system appears to be ‘counter productive-at least to
some extent. Furthermore, the Vel Vidane system of farmer

representation itself needs 1mprovement

In contrast to the system of'rotatiohgl“water issues at the

farm ievel, the capacity of the system to issue water on a



10.

11,

rotational basis at the D~channel and .above, appears to offer
a better potential for saving water, which is acknowledged
even by the farmers. The critical problems of adopting a
system of rotation at the farm level. arise from the limited
capacity of the system management for a strict implementation
and supervision of the rotations., The problems seem to be
more agraiated since farmers too appear to be less convinced
and uncertain about the potential bepefits of adopting a strict
water rotation schédule. ‘The level of sophistication assumed
in deriving the rotational schedules does not seem to have
given adequate attention to the operational problems in the

field.

Despite a substantial potential offered for saving tank water
by preparing paddy lands prior to rains, this practice has not
received favourable farmer response so far. Major problems

in this reggrd are (a) high energy needs for ploughing the
soils under dry conditions, (This is particularly important
since these soils are rich in clay and heavy), (k) high tractor
charges (Rs.500-550 per acre), (c) uncertain'nature of rains,
Farmer decisions to engage in land preparation under mud
conditions appear to be strongly based on a full tank

mentality, which guarantees the maha crop.

The innovation of dry sowing of seed paddy suggested in the
TIMP 1a”again} not established in the project area so far,

Its future potential for wide spread adoption in the projeci
area also seems to be rather low, The risks associated with

a success of this practice appear to be overwhelming in.
relatiqh to that of conventional mud sowing, Uncertain and
erratic rainfall patterns, heavy weed growth under this '
system, the nqnvavailgbility Qf_suitable.rice varieties for
drygowing, aﬁd the absence of suitable pre-emergent weedicides

are major inhibitory factors. In areas with a preponderance
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of chena cultivation,potential conflict between early paddy
cultivation and chena cultivation is also an 1mportant

problem,

‘Cultivation of short age paddy varieties, (3-3} months), has
a distinct advahtage in reducing the irrigation period, This
practice is already.adopted by most farmers in the project
areas,where seed paddy is supplied by the, local extension
centre; However, in terms of preferences, the study noted a
clear, farmer preference towards longer aged varieties due

to their: higher yield potential,

Despite a considerable extension input, the diversification
of the cropping system of paddy lands through cultivation of

other seasonal crops during yala has received little farmer

“attention. This practice clearly demands lesser guantities *

)
of irrigation water and hence helps to extend the yala

acreage, However, the adoption of this innovation is heavily
bonstrained by theé strong farmer preference for growing rice
in irrigable land, The preference seems to emerge from many
factors extending beyond the househald consumption
requirement of paddy. Lack of assured marketing facilities
is perhaps the most binding factor. Others such as water |

logging problems in the paddy fields, lack of planting material,

-unfamiliarity with the crops are also important obstacles.

A

Data on coats and returns of paddy indicate & substantial

rise in production costs during the past 5~6 years, Crop
yields in the project have not snown any consistent change
during the period, Net returns to paddy farming in nominal
terms appear to indlcate no subatantial 1ncrementq over
this period. This could have had negative influences on the

farmers* ihcentivé for changing their produciion technigues,
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According to preliminary indications, farmers have not
adopted the anticipated development.strategy and therefore
tiie agricultural benefits éxpectea from the projeét may not
be forthcoming at least according to the original time
schedule, Partlf for this reason, it was felt pfemature to
undertake a detailed anhlysis of the projéct benéfits and '

costs in a preliminary exércise such as this.

Furthermore a breakdown of thé totai.p}ojéct'césf does not

seem to be available so far. “ence, it is strongly recommended
that, detailed project costs should be made available at the
earliest possible. It is suggested that the basic cost
information can be given in the project completion report (to
be prepared shortly) and should contain cost details in

respect of each tank, disaggregated to a level which could
provide a useful basis for a cost benefit analysis at a

later stage,

The study also highlights the need for gvaluating the
performance of different materials used on channel lining in
Mahavilacihchiya., The initial cost of installation, maintanancq
Equirements and the durability of the different matertals,

used -as lining material seem to vary greatly.

Judging from the development tpends so far observed it appears
that the potential benefits of the TIMP are not likely to be
realized unless the strategy of water management and
agriculture improvement planned in the project is not revised.
The development strategy adbpted also appears to.show a
significant lack of emphasis on the complementary institutional"

and organizational support.

Despite shortcomings in the development strategy, the project

offers considerable scope for improvement, Given the large



amount of resources already comnitted to the project area, -

'particularly for deve10ping the irrigation 1nfrastructure -

more appropriate deveIOpment alternatives must be urgently
explored.” A more adaptive, and feasivle improvement

strategy requires a deeper understanding of the physical
environment farmers perceptions and objectives, and their
decision making behavxour. Hence an indepth study is

proposed which is designed to provide greater insights in to a
more practical development approach.within - technically

feasible frame w0rk. The outline of this indepth study is

given in Annex 2.

L s
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I. INTRODUCTION

1.1 Study Background

This report presents the preliminary findings of a larger
research study designed to evaluate the socio~economic
consequences of a major government investment in irrigation
rehabilitation in Sri Lanka, Essentially it serves as an inception
report aimed at identifying the more important consequences of the
implications of the Tank Irrigation Modernization Programme(TIMP).
The presentation focusses attentign on the current opefhtional-
status of the modernized irrigation net work in the five tank

area and its implications for agriculture and irrigation water

'managemeht. A central concern will be placed for studying the

"agriculture and economic trends underlying the project

development and to highlight the key problems hampering the
project success. The report, at its-conclusion formulates a
research strategy to deal with the problems in detail with a view

to offer hossible alternative solutions.

The investment programme, referred to as the Tank Irrigation -
Modernization Programme (TIMP), began in 1978, covers five'majof
irrigation settlement schemes in the north central dry zone., The
tanké included in the programme are: Mahavilachchiya, Mahakandarawa
and Padaviya (in Anuradhapura district), Pavatkulam (in the
Vavuniya district), and Vavunikulum (in the Jaffna district). All
five tanks were a part of the ancient irrigation network and were
reconstructed in the early fifties after a few centuries of
disuse, The project covers about 31, 500 acres of irrigable }and
and about 18, 000 acres of unirrigable highland Around 10;000'
farm families are expected to benefit by the pro;ect all of whom
were sgttled in early fifties. Apart from these regular settlers,
it is estimated that the project supports another 1,500 inhabitant
families living in the area, some of whom are landless, The

modernization programme was undertaken at a total cost of Rs, 274




million. Though the project was originally envisaged to commence

in 1976 and continue for five years, thére had been considerable

delays in its‘implenpntntion.

The monernization programme aimed primarily to increase the

~cropping intensity of the jrrigable area under-the tanks during .

the yala season, by making better use of rainfall as well as tank
water storage. It was nlso intended to ensure an equitabie |
distribution of irrigation wnter among farmers throughlstrictly
enforced‘rotntional delivery schedules., The tunctioning of the
irrigation system was to be improved in several respects;

rehabilitation and modification of the existing conve&ance system;

- measurement and control of water flow at several points along the

channels, and reduction of delivnry losses by lining the channel
surface, Other innovations that were contemplated in the
modernization programme are,. diversifying the rice monocropping
pattern by cultivating other seasonal crops in paddy fields in
yala season, early land preparation prior to maha rains, and dry
sowing of seed paddy with short-aged varieties, The project was
being viewed as a pilot effort in rehabilitating 01der irrigation

schemes in Sri Lanka.

The present study on the economic consequence of the TIMP is
undertaken by tne Agrarian Research and Training Institute (ARTI)
in response to a request made jointly by the World Bank and the .
Ministry of Lands and Land Development The ARTI has already
undertaken detai»ed bench mark studies on each of the five tsnks,

during the period 1978~1980,

1.2 Study Objectives

The specific objectives of this study are;
(1) To ascertain the evolution of agricultural and water

nanagemént nractices in the project area, with respect to



Project =xpectations and to evaluate how these practices
have been modified by the fiﬁdings of the earlier bench
mark studies; '

(ii) To'examine the data on agricultural production, farm
cosﬁs and returns so as to make a preliminary assessment
of tbé project's likely ecomnomic impact and,

(iii) To identify the key comnstraints on tiie achievement of
the project goals, with a view to investigate them.in

detail in a subsequent study.

1.3 Data Sourées

Farm level information presented in this study is based on
the systematic farm household surveys that were carried out by
means of a structured questionnaire. The pre-modernization |
conditions were aséessed from bench mark surveys conducted for
each tank area during the period 1978-1880. Specific data on the
current farm situation, was gathered by conducting farm surveys
involving 50 farmers in each tank area. These surveys were
conducted in May and June'1983, and covered three of the five
scﬁemes; Mahavilachchiya, Mahakanadarawa and Pad#viya schemes,
The survey data were mostly used to complement the information

gathered through the extensive interviews conducted with the

officials and farmerg in all five tank areas,

1.4 Organization

The wain body of this‘report begins with'chapter two, which
highlights the rainfall and other key environmental features
determining the tank water availability and farming activities in
the project area. The description is expected to assist in
identifying the tank areas in terms of their hydrological
potential for practicing irrigated agriculture. In the-third

chapter, attention is then drawn on the physical and functional



aspects of the modernized irrigation network. A detailed treatment
of the project consequences on crop yields and agricultural

practices 1n the area is undertaken in the wourth chapter

In the fifth chapter, economic consequences of the TIMP, at
the farm level, is presented with a hope to provide insights in to
the directions of change in farm costs, returns and producer .
inceniives subsequent to systen modernization. The report
concludes with a research proposal designed to analyse the key
problems affecting the project progress and to provide possible

alternative solutions to these problems in the future.




II WATER AVAILABILITY & AREA IRRIGATED

Provision of irriégtibn watgr, to supplement the rainfail,
forms one of the basic dévéioﬁment strategies underlying the TIMP,
-Henée; thé.nafufal factors determining the irrigation water
availability in the project area are examined in this Chapter. The
discussion highlights that (a) the soil moisture stress is a major
hindrance to attempts in intensifying the land use in the area,; and
(b) the uncertainity of rainfall ( and hence, the tank water storage)
is substantially 1arge,vimplying a greater degree of production

risks to farming in the project area,
2.1 Environmental constraints

The soils in the project area for the most part, are relatively

shallow and overlain with an impervious hed rock. They are high in clay

-but low in organic matter, resulting in a heavy texture and a low molsture

retention capacity. The available soil moisture content between the
saturation and wilting points is characte"istically narrow, implying that
shallow rooted seasonal crops can only be grown only with frequent '
replenishments of soil water, either by rain or by irrigation. In years
of low rainfall, even the cultivated perennial crops with deeper root
systems such as cocogut, jak, and citrué perish .or perform poorly,

due to soii;moisture stress.

During the ralny season the ground water level rises temporarily but

-falls during the dry periods, and often disappears altogether during

drought except in areas close to water sources. Hence, seasonal cropping
in the five tank areas even during maha, often requires supplementary
irrigation at, the tail end of the season. Yala cultivation, if undertaken,

is almost totally dependeit on a supply of tank water.

The basic characteristics associated with the h&drology of.these>
tanks are given in Table 2,1 Their catchment areas vary widely and
likewise the ratics of catchment area to irrigated areas, ”he most
favourable ratio is in Vavunlkulum and the least favourable is in

Mahavilachchiya with 68 and 18 acres of irrlgated area per Square mile og

tank catchment respectively. ,A large number of tanks that are functioning

are found in the catchments of Mahavilachchiya, Mahakanadarawa,
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Pavatkulum and Vavunikulum tan?s {Table 2,1) For example, the

catchmen area of Mahakanadarawa tank currently ha: about 187 smaller ¢anks
supplying irrigation water to about 8000 acres Q£h6ﬁ1t1Vated land wifhin
the catchment. Such developments in the catchment aréaa could adversely

affect the hydrology of the main tanks.

Table 2.1 Physical characteristics of the five tanks

Tank Area Tank storage Catchment Ratio of No. of
irrigated capacity area catchment tanks in
(acres) (Ac. ft) (sq. miles)srea to the

irrigated = catchment
area (ac,/ area

sq. mile)
Mahavilachchiya 2,600 32,500 141 18 91
Mahgkaﬁadaiawa 6,000 34,000 126 47 1s7
Padaviya 12,500 '85,000 206 60 n.a.
Pavatkulum 4,400 27,000 115 38 122
Vavunikulum 6,000 35,000 88 68 70

Source: Irrigation Departme2t: Records.
n.8. Not available

2.2 Rainfall R o S e

In the Dry Zone where‘aii.five tanks are 16céfed;‘the‘average;innuél
rainfall is less than 1900 mm. and the rain exhibits a distinct bimodal
pattern. Typically, the major rains are during October . to Decembér
SEEEP season) with minor rains during the months of April and May (Zfif
season). In general, there is a pronounced drought from~May‘to
August, when the.;emperature»and,the wind velocities reach a peask,

considerably increasing water losses from the soil as well as from thé tank.

Rainfall is the most crucial factor determining the agricultural
rhythem in all five tank areas. The most relevant rainfall factors are:

Quantity of rainfall during the seégson, distributional pattern 6ver

. the season, and the timing of the monsoon. As seen from Téble 2.2

among the five tanks, Padaviya has the highest annual average rainfall
(1790 mm.). Mahakasnadarawa and ﬁavatkulum'féll into the medium rainfall
area, with about 1300 mm. per year. Mahavilachchiya and Vavunikulum

receive the lowest annual rainfall, about 1165 and 1125 m@, per year

respectively,



Table 2.2 Avers,e anoual rainfall'in the five tank areas.

Tank Yala season Maha season Annual

(Feb., - July) (Aug. - Jan)
mm, % nm, % mm %
. Padaviya - 530 30 © 1260 70 1790 100
Mahakanadarawa 390 30 915 70 1350 160
Pavatkulum 380 29 915 71 12886 100
Mahavilachchiya 390 33 775 67 1165 100
Vavunikulum 265 24 860 76 1125 100

Source: Meteorological Department

Rainfall in the project area is extremely seasonal,
Ar;und three quarters of the annual precipitetion is experienced
in mahs season where the rains reach a peak in October,
November and December. Rains during this period are relstively
reliable and effective and are mainly in the form of many heavy

storms of short durations. In contrast, ¥ala rains which reach

a peak in April and May are generally unrelisbie, highly variable
in intensity and ‘duration, and are therefgre relatively-ineffective.
The commencement of the rains ‘is , hard to predict and
consequently there is‘ 8 considerable undertainty with

regard to the time of initiatiou 0ffarming activities in the.

season, It is often mentioned by farmers that the rainfall

pattern has shown profound changes over the last decade or so,

/

1The basic rainfall data for Teble 2.2 and 2.3 are based on 18
years of data in Mahavilachchiya (1953-1964 and 1977-1982},
24 years in Mahakanadaraws (1957-1980), 28 years in Padaviya
(1857-1982) 20 yvears in Vavunikulum (1963~1982) and 28 years
in Pavatkulum 1955-1982.
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Historical data on rainfall show the extreme variability of

seasonal rain even within a tank area {Table 2,3)

Table 2.3 Rainfall pattern in the Pive Tank Area, by season

Tank No., of Freqhency of rainfall (Percentage)

years of
:zzﬁgva " Below 600-800 800-1000 1000-1200 More Total
600 . : than
1200
mm., mm, mm, mn, mm,
Maha season
Mahavilachchiya 15 27 13 33 20 7 100
Mahakanadarawa 24 13 12 46 .8 21 100
Padaviya 26 7 4 15 31 50 100
Pavatkulum 26 4 38 31 15 12 100
Vavunikulum 18 11 50 5 22 11 100
Yala season
Mahavilachchiya 15 . 87 - 13 0 0 0 100
Mahakanadarawa 24 - 96 4 O O 0. 100
Padaviya 25 9z 4 0 0 100
Pavatkulum 25 100 0 o 0 100
Vavunikulum =~ 19 100 0 o 0 100

Soufce: Meteorological Department

The above data clearly show that even in paha there is a.
considerable rainfall variation within as well as between tanks,
ranging from less than 600 mm, to more than 1200 mn, per season,

The likelihood of a rainfall less than 600 mm. during maba is

relatively greater in Mahavilachchiya., On the other hand, a

rainfall higher than 1200 mm, in Maha occurs mostly in Padaviya.

If the cut-off point of 600 mm, of seasonal rainfall is
taken as the ﬁinimum deternining réquirement for a success of a
rainfed rice crop, the data confirm the necessity for supplementary
irrigation water from the tank fpr raising a paddy crop even in .

maha,



2,4 Probability of Cultivation

With a view to ascertain the probability of cultivating the
irrig#ble area under each tank with paddy, using the available
}ank water as weli as rainfall, a simulation study was undertaken.
The basic data required for the analysis were obtained from the
Irrigation Department., Rainfall data needed for the analysis were
génerated for a 50 year period using the Thomas Fiering Serial

correlation model. The results of this study are given in Table 2.4,

Table 2.4 Probability of cultivating a paddy crop in the tank
areas using gupplementary water from the tank

Tank ' Probability of cultivating a paddy crop
{percentage)

lLess than 25=509% 50-75% Greater than
25% of the of the of the 75% of the

area area area area
Maha season
Mahavilachchiya 12 5 14 69
Mahakanadarawa O G 156 79
Padaviya 3 5 10 82 -~
Pavatkulum Y 2 2¢ 78
Vavunikulum 8 3 30 59
Yala season
Mahavilachchiya . 17 70 11 2
Mahakanadarawa 12 18 65 5
Padaviya 17 40 35 . .8
Pavatkulum 13 45 32 .10
Vavunikulum 19 43 36 2

The analysis indicates a relatively high probability of
undertaking a fuli'paddy crop under all 5 tanks in mana, except
perhaps in Vanunikulum where the probability is only 59 percent.

i
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Despige the high probabilities of a successful cultivation of a
maha paddy crop shbwq by_Mahakanadarawa (79%) aﬁd Pavatkulum
(78%),,theré Was no mahla cultivation in both these tanks
duriug the last two years. This suggests that apart from rainfall,
water gya}layi}ity and the rechafge_of these tanks are also
deter@ingd by other criteria such as catchment characteristics;

number of tanks in the catchment area etec.

‘

4.5 Tank water>storage and the area cultivated

The‘role of tank water availability at the beginning of the
season as a determinant of the area to be cultivated was then'
studied through a correlation analysis of the two variables,
Here, it was hypothesized that the area cultivated would be
largely correlated with the tank water availability at the time
of commencemenﬁ'of cultivation. However, the results shown in
Table.zos indicate thaf with the exception of Mahakanadarawa, the
correlation between the cultivated area and tank water levels in
malia season 1s low, (in one case it is negative). In_zﬁlg,
however,'the correlation is relatively high indiéating that the
cultivated area is mostiy determined by tank water storage at the

beginning of the season,

Table 2.5 Correlation between the area cultivated and tank

water storage at the beginning of the sesson

Tank Correlation Coefficient

Yala season Maha season

Mahavilachchiya | _ C0,71 0.32
Méhakanadarawa . 0.81 0.63
Padaviya , ' .63 0.45
Pavatkuium ' 0,48 0,39

Vavunikulum 0,56 - (.87




This preliminary analysis shows that in the five tanks
concerned the tank hydroiogy is clearly far more complex than
what appears and hence any studies on their actual irrigation
potential, require more detailed investigations, For example,
in both Mahékanadarawa and Pafafkulum tank areas, there had
been no cultivation at all during the last two years due mainly
to poor tank recharge, The rainfazll patterns within the last
two years for these areas abpear to be within'the ‘normal’

. variation and it is sqspected that the poo} tank recharge is
due partly to construction of many new village tanks in the
catéhment areas. 7To investigate these aspects an indepth
investigation on Mahakanadarawa would be undertaken during the
maha season 83/84 as a separate study!.This is expected
to provide deeper insights into the water supply related factors

influenciﬁg the tank water storage. .

At

1 RS LT, . R i . . . .- -
This study would be undertaken by the hydrsology Consultant.
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117. IKRIGATION STRUCTURES AND WATER MANAGEMENT

Functional aspects of the modernized conveyance system of
the five tanks; with particular reference to their management
impiications and the degree to which farmers‘participate in
managing the available water resources are discussed in this
chapter, Tne improvement of control cépability of the irrigation
‘network is one of the key goals of the modernization project,
and nenée_tnis aspect will be given nore emphasis in the

ulscusgions to follow,

3,1.:Irrigafion Improvenment Pfogramme: "The Time Schedule

Originally, the modernization programme was to be initiateud
in early 1976, and completed at the end of 1980, Under these plans:
the channel construction work in Mahakanadarawa and Mabavilachchiya
tanks were to ve initiated in 1977 followed by Vavunikulum (1978),
Padaviya (19793), and Pavatkulunm (1979). In each tank, the channel
impfo#ements were planﬁed for seven‘months of the year (from
April to Uctober) with a view to minimise interference with
cultivation and to avail of rainfree weather. During this period
it was expected that no water would flow through the channels and

.

that farmers could be employed in the project works.,

However, the actual implementation of the work schedule
deviated heévily from what was planned. 1In all tanks except
Padaviyé, initiation of channel comstruction work has been delayed
by about a year (Table 3.1). The actual construction in all tanks
has taken lomger time than scheduled. For instance, in -
Mahavilachchiya and Vavunilulum, where the civil works were to. be
compleied in one year, actual work lasted for almost five years,
Similarly, in Mahakanadarawa, double the planned construction
period of two years, was taken., Corsequently, tie final project
completion date has been considerably delayed; 5 years in
Mahavilachchiya and Vavunikulum, 4 years in Mahakanadarawa, 3

and 2 years in Padaviya and Pavatkulum respectively.

i2

[ 2
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Table 3,1. Timing of civil works in TIMP

Tank area Irrigated Plan period Actual period
area (Ac.)
Mahavilachchiya 2600 Mar ,77-Sep,77 .Jan. 78~Dec B2
Mahakanadarawa 6000 Mar,77-Sep,78 June 78-Dec,82
Padaviyg 12500 Mar,79-Sep.80 June 79-Dec. 82
Pavatkuium 6000 Mar,79-Sep.79. June 80-Dec,82
Vavunikulum 4400 . Mar.78-Sep,78. June 79-Dec,83:

The delays in completing iﬁe construcfion.work appear to
have been partly due to: (é) ofganizational problems affecting
the overall coordination of the project implementation,

(b) shortage of rupee funds, (c¢) shortage of skilled man-power
for handling the civil works and, (d) procurement difficulties.
Some of these shortcomings were recognised in the later stages

of project development, and remedigal actions - have been taken,

3.2 Improvements undertaken in the Conveyance Systems

The prevailing water distribution network auad control
facilities in general siow a substantial improvement of the physical
irrigation facilities in all five tank areas, Prior to modernization
irrigation distribution network in all tanks reflected a markedly
deteriorated water conveyaﬁce system, There were damagéd channel

bunds with a little or no measurement and control structures,

The major impiovements involved in "modernizing" the

conveyance system in the tank irrigation schemes are:

(a) Introduction of ‘a rotational area concept under which
each field channel is designed to carry a maximum of omne

cusec of 1rr1gation water to an area of approx1mately

30 acres. Earlier, the extent of land irrigateu by a

field channel was extremely variable ranging from about

12 to aO acres; T

22048


http://Mar.77-Sep.77
http://Mar.79-Sep.80
http://Mar.79-Sep.79
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and somé of the paddy lots were evén'irrigated diréctly
by the distribﬁtion channel or even from fhe main
channel itself, The improvements appear to have
provided an important uniformity'in the avallable
physical distribution facilities.

(b) Construction of control and measurement structures along
the main channel and D~channels up to the  field channel!
Unlike in the past, almost all these channels are now
provided with lockable, cast-iron gates which are
operéted by the field level workers in the Irrigation
Department. The farm turn-outs, however, are lacking
in control devices and are operated by farmers themselves
by placing earth taken out from the chanﬁel bund itself.

(c) Liﬁing the field and distributary channels

with materials such as cement/bricks or cohcrete;'
The lining reduces seepage and other ground losses of

. water and also achieves a quicker flow in the channel,

The heavy emphasis placed on iining the secondary and
térfiary branches of the channel system in the project
appears 'to be rather a unique concept not widely followed
in irrigation systems in Asia, In Mahavilachchiya the
entire canal qyétem, except forfthe two main channels,
are lined with different types of lining material on an
experimental basis to determine their relative efficlency.

(d) - The installation of larger (nine inch) farm turn-outs in
place of the existlng three inch pipes. This change
facilitates the adoption of strict rotational water issues
at the farm level by allowing a larger flow of water

over a shorter irrigation period.
3.3. Farmer responses to system improvement -

‘Discussions with farmers and farmer reprasentatives in the
project area regarding the post modernization performance of the
irrigation system appeared to yield a mix of reaptions. A survey

of féfmer responses on two specific aspects of the modernised

water .digtribution aystenm indicated the followihg (Table 3.2).
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Table 3.2 Farmer atiitudes on the
irrigation system modernization .

Opinion Tank area . % of farmer reporting as
‘ Strongly Agree Disagree Strongly Total
agree Disagree

1. Conveyance 1.Mahavilachchiya 48 29 8 .15 100

system now .

is better 1

equipped  <.Padaviya 27 27 23 23 100
to deliver '

and dis-

tribute

water than

before

2, Loss of i.Mahavilachchiya 67 27 S 2 4 100
irrigation '
water now . 1
is less 2.Padaviya 42 42 10 6 100
than before :

lln the case of Padaviya, only those farmers in the area where
construction js_complete was interviewed,

About three quarters of the farmers interviewed in Mahavilachchiya
and one half of those in Padaviya felt that channel improvement'work
_has resulted in better distribution and delivery of water. As
regards the reduction of conveyance losses, almost all farmers in .
Mahav11achch1yaApgreéd that the loss of water is smaller than before,
which is perhaps expected, since all channels in this case are
completely lined, However, in Pgdaviya only aboutiﬁé% Qf_ the
farmers interviewed thought that the anticipated re&hction of water

wastage from the conveyance system hes materialized so far.

. In Mahavilachchiya, é majority farmers, who do not‘égreé'that
the:igésent é&stem is better equipped for water delivery and
distribution, belong to the top end of the system. In contrast,
all farmers in the tall end have expressed the opinion that the

present system is better than before (Table 3.3). This therefdre
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suggests that the system improvement has reduced some excess -

water availability to the farmers at the top end of the scheme

and increased the water supply to farmers at the bottom end.

System improvements in this case hence appeaf to have resulted
-in a gréater équity of water distribution between top-end

fqrmérs and bottom-end farmers. .

.Table 3,3, Farmer opinion on water delivery
’ and distribution classified

. according to degree of water
. availability: Mahavilachchiya

Percentage of farmers reporting that the'present
system is better equipped for delivery and -
distribution of water than before. B

Farm Location Strongly Agree Disagree Strongly Totall
' Agree .. Disagree

Head~end 50 20 15 15 100(20)

Middle 30 40 25 5 100(20)

O 100(20)

Tail-end - 75 45 0

1 o ‘ .
- Parenthieses indicates the number of farmers reporting.
3.4, Curreht problems of the irrigation system

Despite considerable physical improvements made ;n the conveyance
systems in the project area, the opinions of farmers, farmer
réﬁrésentatives and some‘field officials on the operational
conseguences of the project again reflected a mixed réaction. A
considerable fraction of the farmers’were critical ‘about z range of
problems of the conveyance system éarticulérly on those relating to
the construction. Itlappears most important ‘to identify and to
rectify such problems without delay. Insufficiency of fundé in the

"maintenance budget' is a major constraint in'rectifying the problems.

Adverse farmer criticisms on the modernized irrigation system

appears to emanate basically from a variety of problems. <They can
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be categorized under:

(i) Physical prcblems in the ciiannel network; (ii) inefficient
implementation of rotational irrigation system and, (iii) lack
of farmer cocperation in water nanagement activities,

(iv) limitations of lined ciiannels , (v) on~-farm water
distribution problems and, (vi) unavailability of data on
- actual area irrigated, '

(i) Physical problems in the channel network

|

Field observations indicate that design and construction
problems in the channel network 19 al}‘f;ve tanks are not uncommon,
Their consequences are most evident only et the tail end of the
cultivation season when irrigation becones most crucial, Some of
these problems are; insufficient flow of irrigation water in some
of tﬁe secondary and tertiary‘channels during the period of water
issue, iqadeeuate gradient and even negative slopes in a few lined
channelsl.incorrect positioning of irrigation turnouts, insufficient
freeboard in some of the lined channels; submerged measurement
struct"res that make it impossible to measure the water flows;
uncovered hume pipes laid across farm roads, and leaky turnout

gates.

In all five tank areas a substantial degree of deliberate
destruction of the newly constructed control structures at the
secondary and tertiary levels were also noted. Farm turn-outs
and the cement control structures were tampered with and damaged.
The rate of breakage should be a cause for serious concern to the
project management considering the fact that the system has been
in operation only foyr few seasons. In general, ;helbreakages are

asgociated with an obstruction of water fiow in the channels.

Damage ddne'by farmers to the channel ?unds,‘measurement and
control devices bﬁ indirect means such as by removing soil from the
* clannel banks to direc;fwaterjflowé was also signiiicanf. Such
processes, if not checked wiil soon a lead to the"oiiepse of
the channel lining and other water control structures. Damage
to lined channels_ggd channelvpunds by buffa;g:crossing and .
wallowing does"nof eppear tc be common So fsr,ﬂpyt §oplg_great1y

damage the lined conveyance system, _ P

1l e.g. Mahakanadarawa, L.B. Tract 2, D-2 Channel,

\
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Many farmers felt that some channel lining material used
are not not durable enough. These problems appear to be relatively
more acute in Mahavilachchiya, whereas a variety of materialg
have been used to test their relative efficiencies as lining
material, A systematic evaluation, of the efficiency of the
different lining materials in terms of their utility, durability

and costs appear important,
(i1) Rotational issues and related problems

The attempt to enforce strict fotational issues of water at
the f;rm level in the tank irrigation modernization project is a
major departure from the traditional system of providing irrigation
to paddy farms on a continuous basis, It is to be noted that the
use of irrigation water on a rotational basis is not a concept
. entirely new to the project area, For instance, Padaviya.éven‘
prior to modernization had practised some rotational ﬁater issues,
at the distributory-chgnnel level. The bench mark survey of this
area undertakén previously has shown that farmers in general favour
this method of water'distribution as a means of saving tank water,

s

provided that it is properly implemented,

Rotational issues of water under the modernization programme
waaffirst practised inm Mahakanadarawa in mhhia 80/81, where it was
reported that nearly 70 percent of the total acreage was under this
system, It is reported that -the systém was later extended to

other four tgnké, and in maha- 81/82, covering about 26 percent

_of the total acreage in the project. In E§§§ 82/83, nearly 45
percent of the total paddy acreage in the project is reported to’
be under rotaticnal issues, Under the current practice of
rotatioﬁal issues of water, very precise water delivery sé@edules
are developed for each;farmer, based on a.numher of important
assumbtioﬁs relating'ié chanﬁel-wa?erAflow-and crop reguirements,
In Mahakanédarawajénd Mﬁhavilachcﬁ;yé Schemes the rotation schedules
for each rotational unit are prominently disélayed in the fiel@,

this rotation scpedule often involves night time irrigation as well,

lowever, observations in the field on the actual operation
of the rotational water issue at the farm level indicated major

problems, The system currently works satisfactorily only up to the
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field channel., Beyond this, effectiveness of the rotations in
terms of distributional equity amoug farmers is extremely low and
questionable, Apparently,'one of the key assumptions underlying
the compgtations and planning of the rotation schedules has been
that the farmers would follow the system to the letter, sharing
water to the maximum possible extent, However, fhis particular
assumption has little relevance to the prevailing practices and
hence the éystem involves major water distribution problems at-
the farm level, There is a consideréble degree of confusion and
an apparent lack of understanding among farmers, farmer leaders
and field level officials on the operation of this system, A
flexible rotational schedule with a greater degree of farmer and

official participation seems to be more useful and appropriate.

The efficiency of the current rotational systen of water
distribution is largely dependent on a high level of cooperation
among the 10-15 farmers served by the field channel. The present

system works well only in a few instances where the farmer
representative (Vel Vidane) is activé, efficient and acceptable

to all farwmers.

In many instances where the Vel Vidane is ineffective,
rotational distribution of water leads to major conflicts among
headAenders and tail-enders of the field channel, The former keep
their turn-outs open continuously, not allowing’ water to pass to
o;hers lower down., The problem is more acute under the present
channel system in which all farmers are provided with nine inch
outlets -~ in contrast to three inch pipes they had prior to
modernization, Infact, sone of these farmers complained that the
channel improvements were designed to create discord among thé
farmers. Hence, it appears that unless a suitable Organizafional
device for eliciting farmer cooperation is implemented the mere
physical improvements in the channels alone would not genergte the,
expected’results;- In some instances it may even be counter- )

‘productive,
(iii) Low levels of farmer cooperation

Discuésions held with farmers indiéated fheir limited

involvement in planning, designing and in 1mplementét1ng5the



channel improvements. Only in a few instances farmeré have been
consulted, on matters relating to counstruction of field channels,
distributory channels, and installation oi farm turnouts and .

anicuts (Table 3.4). Rarely if at all, Vel Vidanes (farmer

representatives) have been appointed to supervise the work carried
out by the labour gangs. Some Vel Vidanes have heen employed as

construction labourers,

_Table 3.4 Type of activities for which
farmers were consulted in
system rehabilitation

% of farmers reporting in

Activity
: Mahavilachchiya »Mabakanadarawa . Padaviya

Construction of
c_:hannels and
channel bunds 17 25 10

Installation of farm

turnouts and anicuts 2 6 7
No consultationg at ) . . _

.all ' 51 - Y] U3
ALL o 100 . 19U 140

The absence oi an eifectlvc institutional mechanism to express
' 1
farmers neeas in regard to designing and implementing the chiannel
improvements has been a major deficiency. Sincé, irrigation

i

1mprovements are undertaken in the farmers' interests, their views
0

on the types and the means of 1mprovements they need would have

been more condu01ve to the technlcal and organizational success of

the progeCu,

The modernizatién‘ progranme was/also expected to provide some
income earninyg opportunities for the farm households by employing
them in the construction activities. The survey indicated that a
substantial propertion of the farmers interviewsd have infact
received some temporary employmentbuenefits from the project

works, (Table 3.5).
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Table 3.3 Farmer involvement in construction work

% of farmers reporting
Activity Mahavilachchiya Mahakanadarawa Padaviya

Channel digging and

bund improvement 36 ‘ 31 — 13
Earth work in road -

construction 10 16 22
Helping masons 31 23 10
Masonary work 0 4 10
Other work 6 0
Not involved at all 23 20 45
A1l wo 100 100

'

Farmer engagement in routine matters réiating to water
management also indicates a low level of participation., This is

clearly seen with respect to their attendance at cultivation (hanna)

: for
meetinbs which are a forumdiscussion among the farmers in regard

to tank water use. The nmeeting is held prior to each cultivation
season, However, farmer attendance in these méetings is extremely
poor and the decisions made are generally not adhered to by the '
farmers, This scolution frequently leads to major water related
problens such as the extension of tank water releases beyond the
season or the irrigation of scattered plots in the project, at

different times,

Perhaps the following situation in Mahavilachchiya 1s'fairiy
typical of the éxpefiences of kanna meetings in all tank areas.
At the first kanna meeting of the 1982/83 Mehs, held on the 27th
of September 1982, farmers agreed to commehice planting by the first
of November, but preferred to plant 4~month rather than 3-month
varieties. On the first of November there was only 2 feet of water
in the tank and consequently farmers insisted on delayed planting
until the tank level reached 8 feet, At a. subsequent»meeting in
early December, farmers agreed to plant 3 month varieties and to
complete the planting by . January first, But at the onset of’ the

first rains in late December, most farmers were busy preparing
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their chena lands and finally planting was mostly done in January.
Despite wuch a long delay‘in planting severallfarmers still
continued to plant 4 month- varleties and planting was not
completed until mid January, As a consequence, irrigation period
was extended considerably and harvesting was done in Mid-April.

As a regult of these delays, sufficient water was not available in

the tank for a yala crop.
(iv) Limitations of lined channels

As already mentioned, lining of the secondary and teritiary
channel is a unique feature of the modernization project, and
undoubtedly this is tecanically more sound than the earth channels

which existed prior to'modernization: Despite its technical

superiority, the lined channel system (apart from its costly nature),

is likely to pose some difficulties,

The lined channel system installed with a maximum capacity of
one EEEEE with 9 inch farm turnouts are speciflcally designed for
a strict rotatloual water distribution at the farm level, The
modernized éystem henée does not provide.any'room-for continuous
irrigation practiced earlier. The design also does not allow

rotationk; issue of irrlgation water at a hlgher level than at the

farm level,

The current systém design hence does not allow the project
management many options in operating and distribution. Infact
there are no optiohs at all in the presént systen except to follbw
farm level rctations. The modernization prograﬁme therefore in a |

sense has imposed a major comnstraint on the Syatemﬁmanagement.

Another potential problem concerning the gize limitation of

1
the channel in' the modernized system and can be explained as follows .

1 This aspect is more fully discussed in a paper, "one cusec channels;

Implication for water management for irrigation schemes in Sri
Lanka," presented by Gilbert Levine, water management consultant
to the World Bank mission, at the Agrarzan Research & Training
Ingtitute, April 1983,
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Assuming tnat one chamnel serves an area of 40 acres, the maximum
flow in tae channe* is about 15 mm/day. If the evapo-transpiration
at the peak drought period--in thé area is taken as & mm/day and the
percolation rate is taken as véryingffrom 3 to 12 mm/day, the total
irrigation water deiand at the peak would range f{rom 9-18 mm/day.
This shows that the one cusec channel presently installed in the
roject area may impose some relitrictions on the water delivery to
the rotational area, This is particularly so if the rotational
unit is located in the reddish brown earths which have larger soil
permeabilities. Furthermore, the lined channels usually do not have
larger freeboards - unlike the conventional earth channels, and tggg/
could impose much restrictions in instances where it is necessary

to increase the normal flow rate for shorter periods whenever

.necessary.

Perhaps another major problem that might later become serious
is the increased maintenance expenditure which the lined system would

make necessary.
(v) On-farm water distribution problems

The current system of water application within a farm ﬁnvolves
the movement of irrigation water from liyadda ( a single plot of
paddy) to liyadda. _An essential regquirement under a rotational
regime of water distribution is a quick delivery of water within
the farm, and for this an efficient distribution network even within
the farm is desirable, In many paddy farms, the unsatisfactory
levelling often found in many paddy fields is a hindrance to

efficient water management, within the farm.
(vi) Unavailability of data on actual area cultivated

The actual area irrigated within each of the tank areas at
present is substantially larger than that officially stated by the
Irrigation Department. The official fxgure relates to a acreage
in the original plan of the scheme, which has become 8 gross
underestimate of'the actual area currently irrigated, due to

subsequent encroacuments and cultivations of reservations, The



underestimation of the area appears to be about 10-15 perceant ;nd
such under estimates are likely to couse méjor problems in
designing water delivery schedules. So far, no atﬁempis have
been made to identify the actual area irrigated and this appears

to be a vital tésk requiring early attention,



IV. CROPPING PATTERNS & CROP PRODUCTIVITY

The influence of the Tank Irrigation Modernization on farming
activities in the project area would be presented in this Chapter,
The modernization programme seeks major transformations in fhe
conventional agricultural practices followed in the area, Hence,
in this thapter ah attempt will be made to examine to what extent
such a transformation has taken place already. The project has been
in operation oniy for few seasons and hence, the following
discussion aims to identify the directions of any future changes in

agriculturé in the projects area.
4.1 Anticipated transformations in agriculture

The benefits from the modernization programme are bﬁsed on the
adoption of a package of new agricultural practices by éhe project
farmers. There are four main components in this technical package
recommended to the farmers by the extension personnel. ‘hey are;

(a) 1In the yala season;
Cultivation of seasonal crops (other than paddy) in the
irrigable lowlands,

(b) In the Maha season;
(i) Land prAparation prior to the maha rains (under
dry conditions) using tractors,

(i1i) bry sowing of paddy, before the onsetxof the Maha
rains instead of the present methdd of sowing under

mud conditions;
(iii) Adoption of short age varieties of paddy (3-3% months)

The improved measures adopted in this Project appear to be based
mostly on research conducted at the Agr1cultura1 kesearch Station at
Mahailluppailama. It closely resembles the strategy underlylng the
"Walagambahuwa Concept" of developing the minor irrigation ‘tauks in
the dry zone. This strategy was initiated under the cropping systens

1 - , -
research prograume in 19757, This cancept aims at maximising tiie use

1 See, Nimal F.C.Ranaweera, "CrOpping Systems Pilot Production

Programmes in Sri Lanka. A:Case Study", Division of Agricultural
Economics and Projects, Department of Agriculture, Peradeniya, 1982

25
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of maha rain fall for an obtaining a yala crop.-underkﬁillage

tanks in the dry zone,

4,2 Crop Yields

Cfbp'yiglds are an important indicator of change in
agrigﬁltureopéddy yield daia in the maha seasons which were
examined in this regard during the past six years‘Show hardly a
consistent pattern of variatioﬁ both across the tanks, as well as
within a tank {(Table 4.15. The variations of per acre yields
appeafs to be mistly reflective of the water availability and

rainfall.

xable 4.1 Average paddy yields in the project area:
(Maha seasons, in bushels/acre)

Tank arez - 76/77 77/78 78/79 79/80 80/81 81/82 82/83 .
Mahavilachch:ya 363 % 35 © 77 46 54 '49"
Manakanadarawa 382 " 55 6y . * 30 -
Padaviya . * 528 g1 50 | 56 53°
Pavatkulum Sk 43% 47 o« % 33 49
Vavar kulum x4 2 gl xx 52 -

Source: a. ARTI bench mark surveys, prior to modernization
b, ARTI farm surveys 13983,
" All others from the Census and Statlstlcs Department,
‘and Agriculture Department,
* Data not available,

Il

~Iuformation on'ofher field crops also do not suggésf any
signifiéant treﬁds of change in their cultivation methods and field
increases during past few years., It is clear that the current
per acre yields of theap crops under the project are substantially
low in comparison to those expected under the project., As an
111ustration Table 4.2 compares the current yields of these crops

in Padaviya with those expected at project maturity.
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Table 4.2 Current and expected per acre yields of selected
food crops in Padaviya

Average per acre yields

Crop -

Maha 82/83 Expected at

the project
maturity
Paddy (bu/ac) 53 79.5
Cowpea (Cwts/ac) 6.9 14,0
Cinillies (Cwts/ac) 6.0 N.A.
Green Gram (Cwts/ac) 7.8 13,2
Soya bean (Cwts/ac) 15.7 N. A,

4.3 Cultivated extent and cropping intensities

Increase in the annual cropping intensity (from 108 percent to
160 percent) in the irrigable lowlands is a major expectation ~of fhe
modernization project. This increase would be solely from expanding
the cultivation of non-paddy crops, in irrigable lowland® during yala
season, It was envisaged that with the completion of the pnoject '

about 60 percent of the lowlands would be cultivated in Yala.'

In all five: tank areas it shows an extreme seasonal variability
even during -maha. The study shows that the cropping 1ntgnsities,
even in'gggg season 1in all:tanks, except Mahavilachchiya and Padaviya,
are relatively low afid varied around 50-70 percent, during the past
five years. (ﬁhhle 4.3) Infact, in Mahakanadarawa and Pavatkulum.there
has been no.paddy cultivation for the last 2 years due to water -
shortages. In overall terms, the annual cropping 1ntensities in the
tank areas during the past five years do not suggest a clear trend of

1ncreasing land use’ pattern.

- ﬂ"""“" et e Tt

! gﬁf?%\ Vel
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Table 4,3 Cropping intensities in the project area by
’ seasons 1978 - 1983

(Percentage)

Tank Total ﬁ' : .
: irrigated Haha Yala
area (Ac) | 78/79 T72/80 80/81 81/82 82/83179 80 81 82 83

Mahavilachchiya 2600 g8 . 93 93 93 - 100 G 50 42 36 O
Mahakanadarawa 6000 67 58 58 0 olo o 0 o0 ©
Padaviya 125000 100 €4 g0 79 61 | x * 1 2 37
Pavatkulum .. 4400 60 68 74 20 810 0 0 0 O 1
7 24° 27 33 i

Vavunikulum 6000 - 70 80 66 77 73

Source: Irrigation Department records.
* Data not available

4.4 Crop diversification in the lowlands and chena cultivation

Field survey 1nformntion relating to farmer preferences on the
crops to befgrown indicates that the strong conventional preference
for growing paddy, whenever water is available still persists
irrespective of the.séason. _Even in yala, farmers prefer to
cultiiafe>paddy indicating that despite. much extension effort
farmérs'are reluctant to cﬁitivate subsididry food crops in paddy
fields in yala. The non-paddy crops that had been cultivated in a
limited numbér of cases involves cowpea and soya bean. High income
crops such as cbillies'and onions have not beenm cultivated in the
paddy fields in'zglg by most farmers, This is primarily due to the
high costs and heavy risks involved in cultivating fheée two crops.
Although the projeét plans had emphasiéed serghun and maize as
having a major poténtial, they too have been totally meglected, due

mainly to low prices and marketing problems,

The ?gsistanée of farmqrs to the growing qf subsidiary food
crops 1nv§§ddy iands &urlng the xgig.waé'also highlighted in theg
e#rlier ARTI bench-mark reports. The important constraihts -
determining the farmer preferences at present is listed 1n>Tab1e
4.4, The basic problems hence appear to bhe the same as those

existing before modernization,
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fTavle 4.4 Heasons for not cultivating field crops in
- paddy fields during the yala seasons (82/83 maha, Padaviya)
(Percentage of farmers reporting)

1, Soil problems associated with drainage 27

2. Inadequate irrigation water supplv 21
3. Marketing problems 19
4, Lack of familiarity 17
5, Heavy cash requirewents. 12
6

»QOthers

The 'drainage problems alsc seem to be confirmed by numerous
studies undertaken at the Agricultural Reasearch Station at
Mahailluppallama, In yala, rains are mostly of a short duration and
the showers tend to be very heavy. The onset of the Yala rains
’(usually in late iMarch) causes the soil water table to rise .
gradually until about the mid-April, when Yala rains are at the peak.
This situation‘in‘particular causes the soils in most irrigable
.lowlands to remain more or less saturafed which therefore is not
conducive to cultivating subsidiary food crops, unless suitable
precautions are taken to avoid water logging conditioms-such as planting
in raised beds, or cuttihg drains to let the excess water dut. On the
other hand a major proportion of the soils of the irrigable lowlands in
the project area are_ideally suitable forigrowing paddy under
irrigated conditions. The imperfectly drained reddish brown earths,
low humic gley soils, and allu§151 soils belong to this category. Fdf
example, in Mahavilachchiya, about &6C percent of the paddy lands belong
to this soil category, which is ideal for 1rr1gatea paddy.

Most of the subsidiary food crops are affected by soil saturation
or near soil saturation for long periods. The available technical
evidence appears to suggest that, when there is water logging the
planting of seasonal crops in paddy lands should be postponed until
the heavy yala rains in April are over. In such cases, planting appearé
to be best undertaken in May, when the rains are receding and_i; then

become necessary to meet the crops water requirement, with tank water.

. Study data also shows that chena cuxtivation still continues to

play a dominant role in the farmlng system in locations where forest lands

1
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_are readily available (Table 4.5). Among the five tanks; chena

’cultivation is mostly seen in Mahavilachchiya,

Table 4.5 Cropping system adopted by farmers
in Mahavilachchiya and Padaviya
(% of farmers)

Mahavilachchiza- - Padaviya
Yala " Maha Yala . Maha -
season ' season season season

76 82 76,77 82/83 79 82 79/80 82/83

Paddy - 8 100 98 80 - 94 96

Chena 71 29 98 50 1 2 1 13
Hiighland - 82 Yz 96 9 96 3 4

Source: . A study of Five Settlement Schemes Prior to Irrigation
Modernization, Vol, 1, Mahavilachchiys 1979 and
Vol, V Padaviya 1980,

In general, where chena cultivation is undertaﬁen most of the
preparétory work in chena cultivation is done befofe’the onset of
maha rains, and planting during the first few showers. In
Mphavilachchiya'it-is seen that even ét present farmers who cultivate
chenéé return”to their paddy land only aitef féw'weekg'of rain, by 4
which . 1me the tank 1is full and the paddy fields_ are soaked and

easy to plough This sequence of operations also con'orms with the

- distribution of available farm labour (Figure 4,1), chever, most
farmers  operating chenas indicate that if opportunities for
cultivating paddy in yala are avaxlable, thelr preference for

e o————

chena cultivation would ve very low,

4.5 uand preparatipp' "

Typically, paddy land preparation in the project réfletts the .
conventiohal‘sysﬁém involving mud cultivation of land. in late - -
onember or in December when a good portion of the mana rains
is already over, Althouah the rains usually fall in late Septenber/

early October, farﬁers postpone their land preparation until the
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tahk wat: " reaches a safe level =hich guarantees a ~inimum of

risk of irfigation water shortages during the crop season.

Tillage, under dry soil conditions, demands a heavy draught
power which cannot usually be supplied either by buffaloes or by
2 wheel tractors. Having recognized this situation, a large
nunber of new tractors were brought to the ares during the period
1978-1979 under the TIMP. These tractors were initially given to
the'Agricultural Productivity Committees (APC) and Cooperatives
Societies in the area. pater they were slso given to private
individual in ihe area ag well, Under this prqgramme 100 four
wheel tractors and 135 two wheel tractors has b;en introduced up
to 1879, Currently, the draught power position in the project

aréa does not indicate a shortage of tractors or buffaloes.

' Infact, in some tanks most tractors appear to have been moved out

by owners for work elsewhere,

Problems associated with draught power are repeatedly
mentioned as hindering timely land preparation for paddy
cultivation, One of the suggested solutions to ease this draught
power. prablem in the dry zone involves land tillage, immediately

©

after crop harvest in maha The main advantages claimed in this

method are: (i) Soil tillage immediately after crop harvest
1nvolves less drought power since the soil is yet moist,
(i1) . farmer's cash flow s;tnation is at its best and this makes

it easy to hire tractors (iii) at this time tractor ‘gservices are

least demanded and hence‘readily available, However, at least 1in
the five tank aress this method is unlikely to be adopted by’ |
farmers due to; (1) the long intefvening period, from the end of
one maha to the beginning of next maha, (ii) due to the long -
intervening psriod‘ the land again ‘needs another ploughing B

immediateoly before so*ing,
4.6 ”Sbwiﬁg practices

Broadcast sowing under mud condition irs continued without change
and dry sowing is virtually non.existent. Transplanting too is
seen only in ‘a limited scale (Table 4.6}.

1See Farm Power and Water Use in the Dry Zone, Farrington, J. and
Fedrick Abeyratne, ARTI Research Study No. 43 1880,
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Table 4.6 Type of planting methods adopted in
Mahavilachchiya and Padaviya
(% of farmers)

Planting method +  Mahavilachchiya Padaviya
76/77 82/83 178/79 82/83
Maha Maha Maha Maha
1. Qroadcast sowiné ~ Mud 97 99 80 85
2. Broadcast sowing -
kekulan - - - -
3. Transplanting - 1 20 15
4, Seed dibbling 3 . - C- -
of

The sowing/ungerminétéd seed paddy suggested in the project plan
is a p?actice typically followed under rainfed conditions in
cheﬁas or in some unirrigable lowland, The practice is common
in certain locations in the Dry Zone where the soils are light

in texture, and the land is prepared under dry conditions before

rains.

Farmer preference for dry sowing in the five tank areas
strongly indicates a pronounced farmer resistance to this practice,
This was revealed in the earlier bench mark investigations as well

(Table 4.7).

Table 4.7 Reasons for not adopting dry sowing

‘Reasons . . - N No. of farmers reporting (%) .-

Erratic rainfall . 50
Difficulties in weed control 46
- Lower - yields S 2

Unavailability of tracters.

Source: A study of five settlement schemes prior to .
modernization, Vol V Vavunikulum, Agrarian
Hesearch & Training Institute, Colombo, 1879, ~



34

Farmer responses also indicate that yields obfain#ble under
dry sowing are extremely sensitive to the crop management standards
and rainfall patterns. Frequently the ohtput.obtainable by this
method is less than that under mid-sowing. Often, the praciice

leads to total crop failure,

The erratic and unpredictable maha rainfallvislperhéps a
crucial constrgint on the practice of dry sowing in the project
area, Under the system of dry so&ing, seed paddy is expected to
germinate with moisture from the rainfall, and at this stage the
seedling is extremely succeptiﬁle to soil moisture stress. Owing
to the limited moisture retention capacity of'paddy soils the
young seedling cannot thrive by itself without frequent replenishment
of water either by rainfall or irrigation, Hence under an erratic
system of rainfall particularly when the tank water is uncertain,
dry sowing is most likely to fail.Dry sowing, in addition; requires
2-3 times more seed than for mud sowing'to repienish losses due to
‘bird damage, ‘low germination rates as well as to obtain a dense
erop cover for smotheriné weed growth, This, means &an
additional cost of abdut Rs. 200 - 300 per acre, adding further to

production risks.

Excessive weed-growth-is another major constraint on the
adoption of dry sowing. A seed bed sown under dry conditions
stimulates weed gro&th at the expense of paddy seedlings; the weeds
get ahead of the paddy. Under mudland conditions, the submergence
of the soil fo: 8=10 days after each,tillage opeg§%10n~ensures a
weed free seed bed whidh cannot be achieved under dry‘sowing. The
alternative method of weed control under this system is. to-use
‘chemicals which if usged according to recommendations ~could cost
about Rs.600 - 708 per farm. The most potentially‘effective means
of weed control under dry sowing is to use a pre-emergent ‘type of
weedicide for which a suitable product - has not beenfdéveloped by

the research sgo far.

Another important. agronomic constraint on the adoption of dry

sowing is the lack of suitable paddy varieties to be sown under -
L. B _(" : . . . .
¢
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fainfed conditions. Those currently available to project farmers
require assured irrigated conditions, A variety ideally suited
for dry sowing appears to be one with characters such as; short-
age (95~100 days) early seedling vigour, a strong root system.
adaptable to soil moisture stress, a plant type with a more
"open" and, good tillering habit; moderately 1long

leaves with a lateral spread and a mode}ately taller habit
{100~120 cﬁs). These features are lacking in the rice varieties
that are presently cultivated in the project, and this partly

explains the reluctance of farmers to do dry sowing,

Despite many attempts over the last 4-5 years to make
farmers adhere to a specific date of sowing.agreed at the kanna
meeting, s;aggered sowing is still widely practiced, causing
serious water management problems, in the project areas. Specific
data for Mahavilachchiya indicate that the extent of staggering
essentially remains the same as in the pre-modernization period

(Table 4.8). .

Sowing time in general, is observed to be dependent on a
number of factors such-as: date of tank water issue, tank water level
timely,availability of draught power ( for land preparation ) cash
and seed paddy, commitment to chena cultivétion. In areas with
a more assured water supply sowing time is seeB to be mostly
staggered; in such areas farmers can afford to delay planting with

nc risk of crop loss due to water shortage.

Another important aspect of the’ sowing time leading to water
management problems relates to the delays in actual sowing t1m
beyond that decided at the kanna meeting, Irn consequence, the
irrigation dates decided a£ those meetiﬁgs, ié'generélly é§£§nded
in all tank areas by considerable periods (Tgbie 4.2)., Such
. unscheuuled extensions of the irrigation periods to overcome the
effects of dry weather substantially reduces the tank water

storage.
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‘Table 4,8 Period of sowing in Mahavilachchiya

K 76/

77 maha and 82/83,

(Percentage distribution of farms)

kW

Sowing period

76/77 Maha

82/83 Maha

) , Right Left Right Left
Montihh Week  Bank Bank - Bank " Bank
December lst - - 1 -
~ 2nd - - 1 -
3rd - - 3 2
o 4th - - 33 15
January 1st 45 - 43 48
© 2nd 35 10 15 35
3rd 20 30 3. ' -
B 4th - - 1 -
February, 1st - 45 - -
, Znd - 0 - -
' 3rd - 10 - -
4th - 5 - -
T - — S ‘ -
Total 100 100 100 100

Source: Information for 82/83 laha was obtained from the
, records available at the project office,
T Mahavilachchiya, Data for 76/77 was obtained from

ART1 Benc

h Mark Study, 1879,

Table 4.9 Planned irrigation periods in relation to actual
adopted in the project area - 82/33 HMaha

fank area veriod ue01ueu ‘at the | Actual period
’ : ’ Aanng meetinb .
_krom To . ¥rom io
'-Mnnayilachchiya bec, 6 March 45 | Dec, © April 3
Padaviya. cJan, -1 ‘ March 3%:}j.Jan, 1 March: 31
“Pavathulun ‘{ot decided of Jan. 3 Harch 28
Vavunikulum’ “Hov. 13 *: Feb. 15 | dNov. 13 March: 15
2 : .

Source: EKvaluation Report on Maha 82/83 cultivation from
the Water iManagement Aspect, Y.Y., Choo,

Unpuolis

hed Mimeograph.
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All farmers in the project area cultivate new improved rice

varieties, Traditional rice varieties are hardly used in the

project area. Despite a strong farmer preference for long-aged

varieties of rice; a majority of the farmers have infact grown

short-age varieties; 3-3% months (Table 4.10). The only source

of seed paddy available to them was the local extension centre

where only the short~age varieties were available.

Table 4,10 Adoption of paddy varieties in Mahavillachchiya
and Padaviya, 76/77 ilaha and 82/83 Maha

(Percentage of farms)

Mahavilachchiya Padaviya
(A)  variety To/77 82/83 78/79 32/83
Maha Maha Maha Maha
Traditional - 2 -4 2
Ol1d high yielding
varieties 10 2 12 18
New high yielding
varieties gg 96 86 80
All 100 100 100 100
(B) Age group
3-3% months. 90 85 N.A. N.A
4 months 10 15 A N.A,
All 100 100

PR

N,A, Data not available

Farmers in the project area appear to have a considerable

preference for 4 month rice varieties,

Infact, in Mahavilachchiya

during 84/83 maha, where sowing time was siready delayed, about 135

percent of the farmers cultivated 4 month varieties against the

firm advice of the irrigation officials,

The preference for long

age varieties is due primarily to their potentially higher yields

compared to 3~-3% months varieties.

Farm

ers estimate the yield-

advantage of 4 month varieties over 3-3} month varieties to be
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about 10-15 bushels per acre.

Among farmers who cultivated 4 month rice varieties include
a few wiio are not concerned adout a yala crop. Such farmers seem to
place a relatively lower value on a yala crop which is extremely
risky, and such cultivation is carried out only in small extents
(1-1% acre) under a "bethma"_systeml. AAhigher paddy output is

tiius preierféd in mahé, based on long age varieties.
4.3 Fertilizer application

Despite a considerable farmer awareness on tie importance of
1fertilizer, ié% actual use varies significantly., ‘The more
important factors determining the fertilizer use among farmers
are: their liquidity position, access to institutional‘credit, and
the availéﬁility»of fertilizer locally. For instance, in
+lahavilachchiya and Mahakanadarawa, fertilizer use during the 7¢/77

maha season was extremely low, primarily due to the non-availability

»

of fertilizer in tie local market (cooperatives). In contrast, tie
situation in the 52/83 Daha season is different, and this indicates
a2 substantially higher adontion rate mainly because of a bettér '
credit availability (Table 4.11). Available information, however,

does not indicate a consistent pattern of fertilizer use in the

tank area.

Bethima systen involves a sharing of a contiguous area 6f
irrigable lands closer to the tanks during Yala sepson; by all L .
farmers in tie project. In some instances this ;equires fariners

to travel 6 - 8 miles. Cultivating under "Bethmu"¥is almost a

rule in yala seasam in the tank areas concerned.
F——
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Table 4.11 Fertilizer applicdation by farmers in
Mahavilachchiya and Padaviya, (76/77
Maha ard 82/83 ¥Maha).

Mahavilachchiya Padaviya
B 76/77 82/83 78/79 "82/83
Maha Maha Maha _ Maha
Percent of . -
farmers using
fertilizer 18 _ 96 80 88
Quantity per -
acre (cwts) .2 1.76 1.7 1.35
Cost per acre .
(Rs.,) N.A, 261.00 N.A. 195.0 .

.N.A. - Data not available

4.9 . Weed control practices

Weed competition for available nutrients and sunlight is a

major problem affecting the rice cultivation particularly when

water is limited. Under the conventional system of paddy
cultivation in Sri Lanka weeds are kept under control through

continuous submergence of the field by irrigation water.

It is seen that almost all farmers practice some form of
weeding. However, ,fﬁe quality and éfficiency of the practices
vary greatly. Cﬁrrentlyﬁfarﬁers spend about Rs,200 per farﬁ on
weedicides, whicﬁ is about a 15% of the total cash produétion
costs (Table 4.12), '

Table 4.12 Uge nf weed control practices among
e - farmers ST

Mahavilachchiya Padavija

76/77 82/83 178/79 B2/83
Maha Maha Maha Maha
Percentage of farmers
practicing weed . d
control . .. 82 .. 96 75 92
Cost of weedicides Rs/Ac N,A. 74 N.A. . 68

Cost of weediqides Ré/Ac - 209 180
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The commonest weed control method used in paddy cultivation
is the spraying of selective wzedicides of which most widely used
is MCPA, effective against a'narrow'range of weeds. More effectiee.
wide spectrum weedicides such as 3.4 DPA, are used only to a small
extent, since they are more’costlyo Farmers in the gtudy area
do not use  pre-emergent weeflilcides, which could be most useful
if dry sowing is done on a wider scale. However, suitable
pre-emergent types of weedicides adaptable to dry sowing are not
developed yet.

Hancl weeding on a systematic basis is virtually absent, The
hand weeding of broadcast sown crops is unpracticable espec1a11y
when there is little or no water. The high wage rate prevalent in
the area (Rs,20~25/day) are also a deterrent to the use of hired

labour for mannual weeding.,

4.10 Under utilization of highland sllotments

~

The reiative néglect of the unirrigable highlands by the farmers
in the project area and the absence of a systematic highland
development programme are two key aapecte that require deeper
attention by the project authorities. The lack of attention to
this was also highlighted in the earlier ARTI bench mark reports
as well; However, only the aa}ient points related to this -aspect
would be dealt with here. |

The unirrigable‘highland a;lotments given to the seftlers iﬂ )
the project area_anq theee 1ands_eannot_be supplied with gravity
flow-irrigafion wafer from the channels. Such lands account ?or
about 40 percent of the total area in the project, amounting to
about 20,000 acres; the size per farm ranges from about 1.5 to

2.0 acres.

Cultivation of crops in the highland allotment at preeeﬁt is
mostly limited to a few permanent tree crops such as mango, murunga,
and coconut, Seasonal crops are rarely grown on a commercial scale
even duriné rainy seasons., A major constraint on the intensive

e imecirabn <
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cultivation of highlands with seasonal crops is the lack of
irrigation water. Lack of soil management has resulted in a
considerable lossg of fertility and this too appears to contribute

low productivity.

Of'the two important problems, the lack of soil management
practices leading to soil erosion and impoverishment seems to he
a more fundamental problem though it appears to have received
little or no attention in the past. Hence, a more systemétic
approach to conserving soil; improving its nutrient and organic
matter content would contribute towards raising the

productivity of these lands.

.An improved éystem of 1htensive creppinglﬁith perennial tree
crops cdhld also increase the intensity of land use amdng highlands.
In this reéard crops such as mango, papaw, castor appear to be '
ideal; they thrive’extremely well even under adverse climatic
conditions while'céntributing substantially to the cash income to
the farmer during the dry period.

Intensification of animal husbandry provides another potential
means of 1néreésihg the level of highland use., “attle rearing
which is already done to some extent in all tank areas, could be
organized on a more intensive and commercial scale. Infact, in
Mahakanadarawa, with the establishment of a milk collecting centre,
cattle rear%gg by farmers has been substantially increased over

the last 2 years. Absence of grazing grounds seems to ‘be .a major

.constraint in..this regard, and hence arrangements should be made to

provide more land to be used as commoq‘grazing grounds.
Establishment of quick growing fodder crops on the highland

allotments also appears to be a feasible solution to this problem.



V. COSTS AND RETURMS TO PADDY FARMING

In this chapter, the main features of production, expenditure
~and returns associat§d ﬁith paddy farming are-disc&ased briefly,
with a view to provide insights into the farm economy . Paddy
forms the vital component of the‘farm activities and hence this
investigation is focussed on the current state of this enterprise,
particularly in relation to the pre-modernization situation. The
discussion concludes with a broad assessment of the project impact
on the farmer's economy, which to a large extent influences the
econohic'participation of farmers in the project activities. The
data used here, refers to Padaviya and Mahavilachchiya schemes, and
it relates to 82/83 maha season as well as to the maha season
immeﬁiately before modernization. Since production'patterns show
narked yearly variation, it is somewhat difficul; to identify any

changing trends based on these two sets of data alone.

Ingpite of a possibility of extending the farm level economic
_analyais into a more elaborate and comp:ehensive study covering a
benefit~cost analysis for the entire projecﬁ, this was not attemptgd.
Given the low level of project maturity and the meagfe changes
observeu in agriculture so. far, it was felt that such an analysis

is premature to be adopted at this stage.

In this regard, it must also be added that a detail breakdown
of the costs and physical units of the project inputs used,
disnggregated at the tank level is not available go far. Since

this 1nformat10n is essential for undertaking any evaluations in

the future. It is strongly suggeeﬁed that attempts be o
made to obtair’such information on a more sYstematib basis. - It
appears that the cost details, both in physical ‘as well- @s monetary
" terms on ‘an yearly ‘basig, could be included’ in’ the project

completion report, which is being prepared: currently.

42
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5.1 Production costs and its structural changes

Information on cost of production of paddy in two of the

—

project areas, Padaviya and Mahavilachcniya are provided in

Table 5.1. This indicates that on an average, the total costs

of production of paddy'during’82/§3 umgha season in the two areas

are around 1900 rupees per acre or -about 2800 rupees per farm.

A comparlson of the current (8&/83 maha) production costs with
that before modernization 1ndicates a substantial rise in
production expenditure. The increase is most marked iﬁ
Mahavilachchiya where the production costs Aver a period of 5
years have risen by almost three fold, In contrast, the cost
escalation in Padaviya is much less sharp, where over a period of
4 years, total production costs have increased only by about 50%.

The main sources of cost increase are tractor hire charges, wage

payments to hired lauour and use of caem1cals and fertilizers.

Given the subsistence mode of operation and the poor financial
resourices of most project farmers, undoubtedly, the cash component

of the production cost is more relevant to a detailed consideration

in this discussion,

-

The survey data indicate that the cash requirements for purchased
1nputs in paddy cultivatlon in the two areas concerned in maha 82/83
are around to Rs,.1350 per acre ( or about Rs. 3700 per farm ). Cash
expend1ture 'is mostly associated with the tractor and buffalo hire
(&3—3& ) payments of wages of hired labourers (18%) and application
of fertilizer and chemicals (16-21%). Infact, the tractor rates ‘which

stood at R$ 170-2”5 in 77/78 had incressed to about Rs,550 per acre

“in 82/83. Similarl) wage rates (without neals), during this period

has risen from Hs.15,00 to Rs,.30. 00 per day. Similarly buffalo hire
rates, fertilizer and other agro chemicals too have shown substantial

increases during the last 5 years,
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5.2 'Returns ~ to paddy farming

An analysis was then made of the different indicators of returns

to paddy farming in the two study areas. In terms of gross returmns



44

Table 5.1 Changes in paddy-productioh costs, since modernization

(Rs./Acre)
Hahavilachchiya Padaviya
76,77 82/83 - 78/79 - 82/43
Av, size of allotment 2.8 -~ = 2,72 3.0 2,79
Av, yield per Ac. 36 48.8 51.8 47.6
Purchased Inputs Value ¢% Value % Value $% Value ¢
' {Rs.) (Rs.) (BRs.,) - (Rs.)
Fertilizer 19¢ 3% 261 14 178%* 12 201 10
Weedicides & ) _ .
Pesticides - - 124 7 - - 111 6
Seed paddy 97 14 106 6 103 7 47 2
Labour 77 12 342 18 337 23 358 18
Buffaloe 97 15 97 5 65 5 53 3
Tractor 43 6 339 18 243 17 585 29
Irriéation and ‘ .
other fees ' 54 8 40 2 9 1 26 1
Sub total 387 58 1309 -70 935 65 1381 69
Own Ingutsl
Labour 256 39 301 21 390 27 342 17
Buffaloes 14 2 s9 3 5 4 60 V3
Tractors 6 1 29 1 55 4 39 . 2
Seed paddy .3 - & 5 _0 - 16 3
Sub total 29 4z 316 30 500 35610 A

\

Grand total
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%' includes the cost of weedicides and pesticides also.

1, includes farmers own resources, valued at the market price.




and cash returns per acre the amounts receiVed per acre by
farmers in Padaviya and iahaviluchchiya do not show much
difference (Table $.2). The gross returns appear to vary around
Rs.2,800 per-acre, whereas cash returns ‘are around Ks.1,300 per
acre (Table(@igj}“ ' '

A comparxson of gross returns between the maha season
immediately before and after modernization indicates a 145%
increase in Mahavilachchiya where as in Padaviya the increase is
considerably iess (4 %). However, the increase in.gross returns ‘ ‘
are primarily.a)reflecfion of increases in the market price of
paddy. For instance the governﬁent guranteed price which stood at
Rs ,40.00/Bushel in 79/88 maha increased to Rs.62,.50 per busheltin
82/83 Maha, The table also sihows that the value of paddy saaes/present
are P;gher in both tank areas and the increase is most significant

in Mahavilachchiya.
Table 5,2 Returns from paddy cultivation

Item . Mahavilachchiya . . Padaviya -
| 76/77  82/83  18/79  82/8%

(39

1
Gross Returns: o . oL S
Value in Rupees/Acre 1142 2778 2072 2975

Amount in wusheis/Ac, = 36 44 52 - 48
Cash Returns:* T T ' e
Value in Rupees/Acy,: -. -~ 386 ~13Fh - 1¥48 0. 1298 -
Amount in bushels/Ac. 12 - 22 29 .21 o
Net Heturns (Rs. )J ' - 495 7 893 " - 637 cigggs o v

Net Cash Returns (Rs°)4,-- - =X 68 .. - &30 .. -8B ...

Value of total paddy output at market price.
value of total'sales. et nE
Gross. returns .~ total production costs, @ . iul:
Value of total sales - cash costs.

W N
2 9 9

P o U el i
« I [N TR vie el

-

Attention was then focussed on the returns.obtained by farmerg..:
in the two project areas per bushel of paddy produced: ﬁesults of

this are summarised in Table 5.3.
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Table 5,3 Returns per Bushel of péddy

Item Mahavilachchiya Padaviya
77/78 82/83  78/79  83/83

Total production cost per 18,00 40,00 27,70 41,80
bushel (Rupees) '

Cash production cost per 11,00 27,00 18,00 29,00
. bushel (Rupees)

Net returns per bushel, 22,00 22,50 12,30  20.70
assuning the A :

prevailing guaranteed

price (Rupees) ‘ ‘ /

Despite substAntial increases in the sale price of paddy over
- the past few years, the net retdrns (profits) cbtained by farmers
per bushél of paddy seem to be highly variable among the project
areas. For example, in Mahavilachchiya during 82/83 Mhha net
returns per bushel have remained almost constant in relation to
77/78 Maha, and in Padaviya they have increased from Rs.12.30 ‘to
_R8.20;70}> If the infiationéry'factors are-also taken into account

the value of real gains per bushel is negative in Mahavilachchiya,

It was thought that it would be of'interestuéq qoﬁpére.the
farm gate price offered to farmers in the project area with the
World Market Price. . This was done through & computatibﬂiof import
parity price ¢ or parity economic value ) which 1s the prlce ox
‘value of a bushel of paddy that 15 based on aborﬁer (import) .
price ~adJusted for expenses between the border and ‘the project
boundary. Tne results of this analysis are given in . Table 5.4.,
which indicates that the price received oy the project farmers
(62.50 per bushel) is considerably lower than the import price of
about Rs.71,60 per bushel, ’
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Table 5.4: Import parity price of paddy produced
in the project area (1983)

Rupees
CIF Value of 1 ton of Rice (195 dollars) 4680,.00
Port handling charges 215,00
Transport to Project Area (150 miles) 500,00 ,
Other costs including handling 150,00
Total : 5545.00
Less .
Processing charges per ton of rice 115,00
Handling and Transport " 100.00

Price of one ton of rice, at the farm gate §330,00

Cost per ton of paddy (milling out turn of
65%) 3464,00

Cost per bushel of paddy (import pafity
price) 71,00

Guaranteed price of paddy per bushel 62,50

1 dollar is taken as equivalent t6 He.24.00
5,3, Heturns from Paddy vis a vié other seasonal crops

The farm surveys undertaken im all project areaé ipdicated
a strong preference'of farmers for paddy, whenever sufficient .
ifrigation water is available. Some opportunities for cultivati&n‘
of seasonal crdps were indicated‘only for yala and even this is;
undertaken on a limited scale, under a bethbma. Informal
discussions with the farmers indicated that the-cultivation of
soya beans and cowpea was most feasible and economics -The
relative profitability of these two crops vis-a-vis paddy can be
identified from the following budget prepared for Padaviya scheme,
based on 82 Yala data (Tsble 5.5)., This table shows that, in
particular soyabean cultivation is most profitable with a net

returns of about Rs.4000 per acre.
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Table 5.5, Costs and returns for cultivating
Soya beans and Cowpea in paddy
lands during Yala,?}

Soya beans Cowpea
Land preparation:
Land clearing : 80.00 . 80,00
Ploughing | 250,00 ‘ 250,00
Cutting drains and ridges 300,00 300,00
Seed ‘ 300,00 225,00
/' Planting ' 240,00 200,00 |
Fertilizer _ 160,00 160,00 i
Weed control 180,00  180.00
Agro-chemicals ' 200,00 100,00
Harvesting - 280,00 380,00 .
Total cost | 890,00 1873.00
Yield (Kgs) ' IOOO.OOV: ©C0,00
Estimated returns Rs, - 6000,00 3600,00
Net profit ~ 4010.00 1725,.00

Y L U —————————————— = -1 €3 1+ sLs St

1 These estimates were prepared in qonsultgtion‘with
farmers and extension officers in Padaviya. (yala 1982)

In concluding this brief analysxs of the economics of paddy
farming inm the project, perhaps a few points may be worth »
emphasising. ,

(1) Paddy production costs Qa%e increased significantly :
since the 1n1t1atibn of modernization programmes.
However;fduring this period neither the paddy production
nor the returns have showin commensurate increases on a
sustained basis.

- (11) Cash costs of paddy cultivation acco&ﬁt for a
substantial componeht'of the production’ expenditure.
In 1n$tancés where double cropping is not undertsken
on a regular basis, this stes-a major financial
burden to the farmer, Frequently this is one of the

_major reasons for the failure of farmers to adhere to




(1i1)

40 B ,

cultivation calenders decided at the Kanna

meeting.

Cultivation of seasonal cropé such as soya beans

and cowpea iq paddy fields }p Yyala is an economically
ieasiblé.obfinh. Soya beanlcultivatibn is
particularly attractive ténfarmers in terms of -
returns obtéinable and the level of inputs used,
However, marketing appears to be a critical

bottleneck in this regard,
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Annex 1
PROJECT EXPENDITURE IN TIMP. (1977 - 1983)
(in million Rupees)
ltem Cost
1l
Civil works:
Mahavilachchiya 22,0
Mahakandarawa 55.0
' Padaviya 63.0
" Pavatkulam 24.5
" Vavunikulam 20,00
Sub total © 193.5
Construction, Vehic;?s & Equipment 63.0
Agric. Equipment & supplies for ,
_ _extensions 6.3
Technical assistance 11.7
Grand total 274.5
N ST|IE

Includes Engineering & Administration costs as

physical contingencies.

Source:~ Irrigation Department,
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Annexe II

. .
Indepth Research Investigation .= An Qutline

The primary objective of the indepth study will be to examine
the range of possible alternatives for saving tank water during
maha, with a view to eventually testing the alternative (or
alterpatives) which seem most acceptable to farmers, Implicit in
this approach of development is a dial&gue between farmers and
irrigation system managers which extends beyond the Kanna meetings,
the decisions of which, no one appears to follow or- feel the least

obliged to follow,

The proposed study will focuss principally on the Mahavilchchiya
tank where a series of indepth investigations wiil be conducted,
using the sample of 50 farmers originally interviewed as a part -of
the preliminary reporé. The choice of Mahavilachchiya is because
it is the first tank to be completed, and it has been in operation
for two. years already. It is. the smallest of the tank and weather
conditions over the past few years, have been well within the
normal range. Furthermore, a useful data base for an indepth

analysis of this tank is already available.

This study might proceed along the following lines:

1) In consultation with farmers, irrigation officials and other’’
agriculfuraiists in the area (extensioh, Agrarian Services,

Vel Vidane) choose a set of alternatives to be exaxined.

Theée alternatives should include:

a) current farmer practices (i.e. planting in early January

X This is given in a report.prepared by Dr. Randolph Barker as
a part of his consultancy visit to TIMP in August, 19€3,



2)

3)

4)

5)

62

and growing 4 month varieties in atleast a part of the
tank area), .
b) The TIMP plan (i,e, eafly land preparation, dry sowing,
3 month varieties étc.),
c) 1he plan agreed to, in the Kanna meeting for 1983/84
maha, |
d) Other alternatives would include some combinations of maha
sowing date and variety which invariably assumes mud
" sowing..
Budget out the alternatives in terms of water requirements
and water savings during the maha and potential area planted
to paddy in the yala assuming three levels of rainfall
conditions, (favourable, average, poor) along with estimated
probabilities of otcurrence of each level.
Budget out the al;ernatives in terms of costs and returns
taking particular care to assess differences in labour
opportunity costs at critical periods and other slack periods.
Using a simple format as possible, and one which can be easily
understood by farmers, present the various alternatives in ‘
such @& way that farmers can indicate their preferences and
hopefully their reasons for prefering one alternative to
another, It is hoped that it would be desirable to present
the alternativés'to the 50 farmers individually and then to
farmers in small groups meeting of half a dozen or so. The
latter approach is hoped to be more effective in encouraging
a discussgion among farmers which will bring about the reasons
for farmer preference. . - .
Present a revised concept or strategy to ﬁheftank systemsv

management and water users for possible testing in the fields.

‘The key variables to be considered in developing the revised .

strategy are ' advanced sowing date' and use of short age varieties,

& ag »
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both of which has the potential of reducing water requireme#tg by
advancing the harvesting date. IEarlier sowing can be achieved

by & number of means, besides dry seeding. Farmers may start -
land preparation earlier or reduce the time now taken to éq@plete
iand preparation., ~Alternatively the amount of water used for land
preparation can be .reduced by rotating irrigation water to the |
right and left bank,staggering the land preparation and sowing
dates. The alternatives to be budgeted might include some or

all of the following:.

1) Present practice of hud sowing in early January, plantingA3

A and 4 months varieties;

2) TIMP proposed plan of dry sowing with tractor power and

‘T*ehhanéed weed éonfrol methods; ’ B

3) Présent practice with 3 month varieties;

4) Sowing ome month earlier with 4 month varieties;

5) Sowing one month earlier with 3 month varieties;

a) SA%ing one month earlier, with 3 months varieties and
rotation of water in left and right banks to reduce land

preparation water requirements.

' In relation to the time of initiation of land preparatiom it ’
is seen that the farmer decision making is largely determined by
the date at which the tank water level reaches 8 feet. Hence,
some of the alternatives may have to be baseﬁ around this date.
1t would be important to know how much year‘to year variation there
is in the date at which this occurs aﬁd to what extent does a

late f£illing of the tank precludes the possibility of yalae crop if

the 8 feet rule is followed by farmers,

In developing this new strategy, it will be important to
identify the unique features and resource constraints of
Mahavilachchiya tank. It may also consider the degree to which
the results of Mahavilachchiya be applicable to other taﬁks. For
example cdoes the extensive chena lands in Mahavilachchiya compare

to some of the other tanks dictate a different strategy for
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cropping systems development.

Another major area that is hoped to be examined closely in
fhe rotation irrigation system that as currently practiced, ;The
difierencgs between the planned and practiced would be'carefully
studied and the underlying reasons would be commented, What is
the number of farmers and land area covered by the Vel Vidanes
viio are responsible for implementing the rotations at the farm
level? How much water is supposed to be saved by the planned
rotation over>and above the usual practice, or is it the objective

of farm’ level rotation to ensure a more equitabie rotation?

In terms of rotation issues of water evidence indicates that
rotations within the field channel 1s not 80 practicable as
expected. In contrast there seem to be a greater potential for
rotation at the main and secondary Ievel; Irrigation engingers
for example, 1pqicated the amount of water that could be saved
if water releases for land preparation in the Right Bank of
Mahavilachchiya tank wete initiated ahead of water releases in the

Left Bank. Farmers seem to insist that water should be released

to both Banks at the same time.

L
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