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FOREWORD

The Agrarian Research and Training Institute commissioned Ms. Salehé
Begum to study the operation of community organized small-scale tank
irrigation systems in the Dry Zone in order to exémine problems of
maintenance and water management in such systems and to draw policy
conclusions relevant to. the development of new tank and canal
management systems. The research- was designed to provide material
relevant to other studies within the Irrigation Water Management and
Agrarian Relations Divisionof the ARTI and was funded under the Gal
Oya Water Manpgement Prbject sponsored by the USAID/Irrigation
Department.

I thank Ms. Saleha Begum for carrying out this study. Dr. Jayantha -
Perera, Research Associate (formerly Head, Irrigation Water Management
and Agrarian Relations Division), co-ordinated the study and edited
thg final version of t/he report for which 1 thank him. Our thanks
are also due to USAID/ID for providing funds for this study.

U Mo
I Algs—"

DIRECTOR



ACKNOWLEDGEMENTS

1 owe special thanks to the Agharnian Research and Trhaininag Institute
(ARTI) fon offerning me a position as a Visiting Student Researchen
in onden to undertake the neseanch on which this repont 48 based.

1 am grateful to the United States Aaency for International
Development fon funding the neseanch and to the ARTI and the
Inndaation Depantment fon sponsorning my nesearnch application under
thein Gal Oya Sub-study Sroaramme.

My biagest debt is to P.*. Panditha, Prema Jayantha and N.A. Ratnayake
who wonked with me dwiing ithis siudu. '

Numerows others have héﬂped me durina the co:wse of my work and T am
aratequl to them all. Speclal thanks are owed Zo the farmens and
villaae ofgiclals in oun study Locations and fo the A:: istant
Commissionens of the Depantment of Aararnian Services and thein staff
in Anwnadhapwia, Puttalam, Trincomalee and Kurunegala districts |
who were always very willing to offern time and much needed advice
despite thein busy programmes; without the insights that theu

have provided in of4fice discussions and on §ield tnips this neponrt
would Kot have been possible.,

1 have Leannt a great deal frhom discussions with Jaliya Madagama,
Deputu Commissionen, (atern Management Divisdon, Department of a
Agrarian Services and A.J.P. anaajah until very hecently Dirnector
04 the Twilgaidon Department; thein keen understanding of waten -
management {ssues and thein constant and fidiendly willinaness £o
share Thein knowledae has been of enormous benefits Zo me, a



- neweomen both to Sni Lanka and to uater management. T am also
very gratedul to Dn.C.R. Panabokke (ex-Directon Agniculture) for
his help to me in two Long sessions on mu reseqhch,

1 am very grateful to Mick Moone (1DS) for comments on an earlien
dragt of chapter three and to Martin Gneeley (IDS) fon hekp in -
editing the nepont. ‘ o

T was able to cemplete this nepont before neturning to Sussex only
because 04 Ms. Carmen Chanmugam who worked under tremendous presswre
with equally tremendous calm to produce this nepont on time.

My very special thanks o hex.

As ‘always, none .0{, the people on institutions mentioned above are
~in any way responsible fon the contents of the report and any eviors
ane my responsibility alone. '

»



CONTENTS

Chapter

Foreword
Acknowledgement
List of Tables
List of figures .
Summary

I Introcuction

IntrOdUCtiOl’i c‘e’coouooo-:.oo.'ovooooo.oooooeonoo.eo

Organi7ation Of the Report e 6 800000000000 O0TO0

AgrO‘ClimatiC Zone ooooao.ovootoo-;ouvooeo.oooccoo-‘

Type of Irrigation Schemes ......cccccoccen

Organization and Sélectioh of Field
StudyArea 00000000..0'......'..DOCBOOGQOOQ

Survey Instruments, Data Collectlon and

Data ProcessSing .....ecceccecssccosccacsoas
IT Minor Tanks: Technical, Socio-Economic

and Institutional Context

IntroduCtlon oo.eoo.-.o-.aooooo-tcaaoooaooo

Pdlnor lank I.sttem ococou.-os--o.coooooooo‘_o

Minor Tanks: Their Current Status cccococoovoo

Inportance of Minor Tanks in National
Paddy Production .c.ecseccscccsccococccacas

Farming Systems under Minor Tanks «:...c...
Chena Cultivation ....ccieeicoscecccoccscs

Paddy Cultivation -~ land categories
and agricultural practices in the
con]mand area 00..‘0.'00..000..O‘GDOOIODOQ
Mincr Tanks: The Socio-Economic Context ...
Role of the Yaya Palaka cecoceoccccsocos
Kanna Meetings ¢.cceecososcncccsoncoccocas

Social Obligations for Maintenance of
Irrigation Systems © 6 o » o » 0 » 0 &6 0 0 06 0 0 0 0O O S 0 O

The Econony of Minor Tank Village ..c-..
Minor Tanks: Role of the State ..ceccoooaso

Page

b W e

0 e 00 7

.t.oolo

.D.C.lz
-o--o»13
l..oel4

ceeosld

R Y

ceesal®
ceeee22
coosel3
see.s24

0000025
crees29
ccooo34



Chapter - Page

II1II Minor Tank Water Management Programmes ....
:A’_ Introductioﬁ 0000006'-0..:9.0.0600000000.500 50
Village Irrigation Rehabilitation Project... 52

/The Department of Agrarian Services
ater Management PrOQramME ..coccoocassscss OO

Components of the Water Management Programme 58
Organization of Water Management Programme.. 60

The Water Management Fackage
Dry Sowing of Paddy in the Maha Season.... 63

Ploughing following the maha & yala harvest 72

Growing subsidiary (non-paddy) crops
in the yala Season :cecseecooconccossses 15

Development of Farmer Organizations ...... 82

Promotion of the System under which only
part of the command area is cultivated
in periods of water shortage ...occcoc.. 89

Rotational Water Supply System ........... 96
Allocation of Water from Tail to Head .... 97
Appendix to Chapter III

Puttalam Rural Development Project....... 105
. Anuradhapura Dry Zone Agricultural Project 109
| ' Wational Freedom From Eunger Campaign 112
IV  Minor Tank Vater Management:Problems ‘
and Prospects - -~
Introduction ,g,.....,.,eo,,,,oaofa.n.,;.;. 115
Problems with Physiéal Structures ..c..c.eee 116
Alternative Uses of Water Saved in the

:"laha SEaSOH a’onooocoo‘aooe.occo_o‘eca_ﬂ_oo.a'.oc. 119



LIST OF TABLES

Table - 1 S Page

1. Average Size of Operational Holdings by
Land Type, and -Sources of Cash Income - .
In Ten Minor Tank Villages: (1983).0,....,.,.039 =40

2. Percent Increase in the Size of Command
Area in Twenty Minor Tank Villages c.ccesoso.41=-42

3. -Five Years Data on the Propoftion of the
Command Area Cultivated in Twenty Minor
Tank Village (Maha 1979-80 to 1983-84)...... 43-46

4, Maha Rains: Monthly Distribution in
Three Study Locations ..ccccseceesccoesocees 47

5. The Importance of Drought as a Cause of
Minor Tank Crop Failure (Maha 1980-81)...... 48

6. Distribution of Tanks éccording to the
Arrangement followed in Yala 1984 ......c... 93



Chagter ' Page

The Water Managment. Programme
Theory and Practice .....c.ccccceccccccnacens 125

?erarmérrParticipétion in:the Programme . ..e.... 125

The Functioning of Agricultural '
Planning Teams‘(APTS) teosseccesesossaccees 130

) Constralnts on APTS'.o.-9.0'56.03'000.9““.0. 130
Current Bctlvitles of BPTS voevoeensnonanness 132
Effectiveness of AETs Actxvlties ceeesssonoss 134

Specific Water Management Programmes
for Individual TankS ....coceceescsssssces 136

Future Prospects of Agricultural
PlanningTeams °ﬂ.l°°°°°°°°?'°°D“"-‘.'ﬂ.l 136

V. Concluding’ Remarks ;.;Q.;.,a.,.,..,..,;ﬂ,..,.., 138.

 REFETENCES +v2sseccoosccsscascsacsscsosssasnessssldl



LIST OF FIGURES

’

Figure : Page

1. Map Of Sri Lanka ..cecoecocsccscccccsccccosssse 8
2. Water Allocation in Traditional Tank ........ 28
3. Junction Block Type S1UiCe .c.coccecccssscosssdd
4. Tower Type SlUiC€ ..cevcioescceccccocccssnosasdb
5. Water Allocation in Water Management Tank.....62

6. Average Weekly Income (Rs) From both-
Agriculture and Off-Farm WOrk .....cccoecases67"




~ SUMMARY

The nroblen;of nanaqino water efficiently-and

ecultablv have become an urgent pOlle and research

issue in recent years for Sri. Lanka. ThlS renort
attempts a nrellmlnarv assessment of the recent state
1n1t1at1ves on mlnefvtank water management in the dry
zone. It is.based on one yea¥!s fleld work studying

both traditional tank orqanlsatlon and other tanks fi..
included in the water manacment programmes of the Village
Irrigation Rehabilitation Froject and an Integrated

Rural Development Project which have been cdesigned to

raise the productivity of land under minor tanks.

The main theme throuchout the discussion is that
traditional methods of organising water management are
rational and planned responses to the economic conditions
of minor tank farming svstems. Poor, risk-averse farmers
behave in their own best interests in following water

use practices that are apparently wasteful but in fact

are their best strategy for ensuring a subsistence '
income. In these circumstances technical efficiency in
water use does not correspond to economic efficiency from
a farmer's vpersvective. Improvement in water availability
and improved efficiency of water use (thrcugh ketter
control structures and more formalised systems of water
management) are partial interventions that are only

likely to be successful when combined with other measures
to reduce farmer risk-aversion: these measures

(e.g. credit and seed avallablllty, higher and more
assured farm output prices) are necessary to allow the



farmer to use -~ uix to best advantage the water which,
as he is only too well aware, is scarce. Water
management project documentatlon recoqnlses this need
as do project implementing agencies but ‘the enoYmous
and unavoidable implementation problems seriously limit
the realisation of programme benefits. The rationality

of current metheds of water use swmxmms ‘that the programme
objectives are precisely what farmers methods would be-

if they could afford them. For fgrmers to adopt them
requires more than improved‘water managemeht.



Chapter I

INTRODUCTION

Introduction

This report is concerned with water management practices
in the minor irrigation tanks of Sri Lanka's dry zone.
Land productivity under minor tanks is much lower than in - -
major irrigation schemes and the government has identified
improﬁed water management as a principal means of raising-
productivity levels. The approach now beinc implemented -
is one of state intervention in traditional communal

| organisation of water allocation to enhance the efficiency

of tank water.distribution”and use., The: report provides-

_ an analysis of the.fatipnale behind traditional water

o allocation methods,: the proposals for improving these

methods and an assessment of their potential impact. |

Like many other developing countries in Asia, Sri Lanka
experienqes food shortace. One of the main targets of the
government is to achieve 'self-sufficiency' in food and

in recent years it has achieved a fair amount of success,

at current levels of consumption. Sri Lanka has adopted

two strategies to increase her food production; by extending-
agriculture to'new areas, and by intensifying-agriculturé

on land already being cultivated.

With substantlal financial 2nd technical a551stance from
donor agencies, massive 1nvestment is being made in Srl »

4 Lanka to develop larqe scale .canal 1rr10at10n systems, to
bring new land under cultivation and to improve the

! ' efflciency of the existing schemes, whilst highly capital
intensive long-gestation irrlqation schemes have tremendous
potential for boosting the country's econqmy, they alsoc have



tertain adverse effects in the short run, notably generation
of inflationary tendencies and pressure on the balance of
pyaments (World Bank 1981). Moreover, these investments
‘create economic dlsnarltles between req1ons as all parts of
the country do not derive ecual dlrect benefits from the
investments made 1n highly capital-intemsive irrigation .
schemes. One of the countervailing measures againstJeébhomic
dlsparlty between reqlons that the ‘Government, of Sri Lanka
(GOSL) has cmbarked on Sane 1981 1s a, number of short term
programmes of low capltal 1nten51ty for developlng mlnor_m.w
1rr1gatlon schemes (below 200 acres) in different parts of .
the country... Substantlal government and aid donor money,

is being 1nvested through these programmes to improve 1and ;_
product1v1ty throuah mlnor tank rehabllltatlon followed by
water management programmes. It has been argued (Worldfﬂﬁ?”
Bank, 1981 P l) that the greater dlsper51on of publlc_"_, o
1nvestment through these 1n1t1at1ves will improve absorptxve
capac1tyﬂand:contr;bute_to control_of_;nflatlonary pressures.
The VillagebIrrigation Rehabilitation Project (VIRPl'with

a target of over a 1000 mlnor tanks 1s the largest programme.
Others include the Anuradhapura Dry Zone Agrlculture Proyect,
the Tank Hodernlsatlon Programme. of the Department of
Agrarian uerv1ces (DAS), substantial components of Integrated
Rural.Deyelopment Frojects (IPDP)”and,the;hatlonal Freedom
From Hunder CamgaignglEFHcibthis°is a_nonfgowernment. |

programme) .

.The principal hypothesis underlying these minor tank water
managemrent . programmes is that water can be saved during the
maha season (October-March) and a second. crop cultivated. in-
the yala season (April - September). Dry sowing the first
(paddy) crop, rotational water issues using newly formed
farmer blocks, and crop diversification in the’ second season
are the.most important. (though not the only) methods being




promoted to improve the efficiency of water use.

The main objective of this report is to pfovide a policy-
oriented analysis of the design and implementation of these
minor tank water management programmes. The prior physical
rehabilitation of the tanks is treated as a separate
activity, which does not depend for its cost-effectiveness
on the subsequent water management programme. Farmer
organisation of'watgr use is often very efficient and the
Ccentral interest of.this project was to evaluate the extent
to which planned intervention can help improve present °
practices, ‘o . ciue L

Unfortunately, published information on management and
organisation of minor tanks is conspicuously lacking and
Leach (1961) is the only comprehensive study, on one tank
village in the ‘dry zone. Other studies, for example,
Gunadasa et &l (1980); Gunawardena (1981); Gunadasa et al
($981); Upasena (1982); and Herath et al (1984) deal only
© with paftiCUlarraspécts'of minor tanks in the dry zone
rather than generating ‘information about the totality of

the system. A morefgeneral objective of this study therefore

.is to try and elaborate, and make more precise, basic
perceptions in this relatively under researched area.

Organisation of the Report

The rest of this*in;roductory chapter deals;, very briefly
with: the acro~climatic zZones of Sri Lanka; types of
irrigation schemes; selection of field study areas; and
deséription-of~survey instruments -and methods of. data
collection-and processing. . |

Chapter 2 discusses the technical, socio-economic and
institutional context of minor tanks. The chapter provides
a description of minor tanks, their farming systems, social
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Tnira organlzatlon 1n relatlon to water use, the . .
economic condltlon nf mlnor tank v1llages,'and the role;'
of - the state in relation to minor. tanks,u;,ﬁ
.'Chapter 3 has a number: of sectlons whlch deal Wlth two
broad themes. The first ig the desicn of . mlnor tank water
‘management programmes; -this. includes a description of the
main --(VIRP) minor-tankvwatertmanagement,prqéfammeL
implemented to date.(and»others in~an»aopendixf and .a. .
-listing of the -main -components .of the procramme.. The ..
second theme . is -the organizaticn and operation of. these
programmes. Organization is: summarilyroutlined-and this-.
leads onto a discﬁssion‘of the principal operational issues
(dry sowing, crop diversification etg).

Chapter 4 examines problems facing the current :initiatives
on minor tank water management and the prospects for these
types of programmes. The chapter has three main sections
that deal withs physicai«prqblems (bunds, sluices, spills);
alternative use of water saved during maha; and -the planned
and actual implementation programme for minorxr tank water

management.

The final chapter,ines-gome;conciuding~remarkst

Agro-Climatic Zones

Sri Lanka can be divided into two broad cliﬁetie-ienes;m
wet and dry, on the basis of annual rainfall which
determines the primary characteristics of agricultural -
production. (Transitional areas between these two are
sometimes referred to as the intermediate zone; the
charaeteristics of the intermediate zone are discussed later
on). The wet zcne receivés a fairly.well distributed

rainfall with an average of more than 1,900 mm annually.



s

This zone covers the southwest part of the Island and "
includes abcut 30 percent of the land area. There. is not
much potentlal fer bringing new land under cultlvatlon in
- the wet zone as almost all cultivable land is already
under cultivation. A significant proportlon of cultivable
land is under plantatlon agriculture. 1In the wet zone,
 paddy is grown mainly under rainfed conditions and irriga-
tion plays a limited role.

The dry zone coverlna most of the north, east and'
southeast parts of the Island receives an averaqe rainfall
of 900 to 1,900 mm annually, In contrast to the wet zone,
rainfall in the dry zcne .is concentrated with a bimodal .
pattern. 1In a ncrmal year, the dry zone gets heavy rain.
(accounting for about 70% of its annual rainfall) during
the northeast monsoon.late feptember to January and the
main ricelcrop (maha) is grown from October to March by
ut111s1ng this rain water .with the help of supplementary
1rrlgat10n° The second rains come during the southwest |
monsoon late March to late May but these rains are light -
and paddy grown during the minor (yala) season depends
upon irrigation; this second crop is grown between_Apr;l
and September°

Apart from ralnfall the dry zone d1ffers from the wet zone
in that° '

_i) :Shlftlng cultlvatlon is exten51vely practised in the dry
zone (chena) and is an important source of cash income
for farmers,

ii) A substantial amournt of land is availabkle in the dry zone
that can be brought under cultivation throuch irrigation.

It has been reéocﬁised that in the dry zone it is not land
but water wh1ch limits the extent of cultivaticn (Leach 1961°
Chambers, 1974 Harrlss, 1977). '



Types of IrriqationHSchemes_Jd:_v:

Irrlqatlon Schemes in er Lanka are div1ded 1nto two broad

categorlesﬂ major and mlnor,'accordlnd to the ESilS and

type of organlsatlon. According to the Irrlqatlon _ s
Ordinance No°,32 of 1946 mlnor scheme are thOSe that have

been " constructed by the pronrletors without aovernment

aid or with the aid of masonry works and slulces supplied

free of’ charge by the covernment “and malntalned by the
proprletors ‘o The off1c1ally used operatlonal deflnltiOn

of mlnor 1rrigation schemes is . those irrlqatlon less than
200 acres of land l; TheSe 1ncluoe village tanks, chlefly

in the dry zone, and anicuts (rlver dlversions), chlefly in
the wet zo‘ne_° ThlS report is concerned only w1th dry zone
minor tanks,ﬁu..q

S

Currently in Sr1 Lanka,,the Irrlgatlon Department 1s

resnons1ble for. the. constructlon of headworks of all _ '
1rr1qatlon schemes (major and mlnor) and the Department of .
Agrarian Serv1ces 1s respon31ble for malntenance and
"repair of headworks of all mlnor 1rr1gatlon schemes.
There are four basic differences that'distlnéuish minor
irrigation schemes frcm the major ones: o
;1) Major schemes-are connected w1th large central -
| reservoirs and feeder canals whereas minor schemes
are connected with small tanks or, weirs associated.
with 1nd1v1dual v1llaces collectlng water from their
own catchment area.
ii) Crops are more assured under major. schemes, large]y
because of & more assured supply of water but also
due to other 1mnroved facilities like more tlmely .

availability of credit and,other inputs.

1 J01nt circular issued by the Ministries of Land and
Land Development and Agricultural Development and
Research, 4 October, 1979.



iii) The operation and maintenance of all major
schemes is the responsibility of the Irrigation
Department whereas in minor schemes both these
functions are performed by the cultivators

- themselves, as a village community; ccnsequently,
major schemes are less flexible in terms of day-
to-day operational decisions as they are
controlled by a bureaucracy but minor schemes do
not have this pfoblem‘

iv) Major schemesoften have a 'heteroceneous'’
population because they are settlement schemes;
cultivators are from different districts, '
religions and castes. In most minor schemes one
village's population-is usually ‘homogeneous' both b
by religion and caste and commonly most A
cultivators are related.

Organization and Selection of Field Study Areas

Field work was conducted for a year, from January 1984 to
December 1984. During this period, a sample of 20 tanks

in three districts of the dry zone, Anuradhapura, Puttalam
and Trincomalee (see Map, figure 1) have been used to
investigate the functioning of water management programmes.
Five tanks were under the VIRP water management programme
in Trincomalee (Seruwawila . and Muthur electorates), five
were under the IRDP water management programme in Puttalam
(Anamaduwa electorate) and ten tanks in Anuradhapura2
(Madawachchiya and Horowpathana electorates) were without
any rehabilitation or state-operated water management
programme. These last ten tanks, without any new water _
management programme have been studied because it is essential
to have a through ° knowledge of existing irrigation and

farming practices in order tc evaluate what the new programmes

el L e kL Y e pp——

2 These ten tanks will be referred to as traditiocnal tanks
in this report.
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offer and their potential to improve upon current practices.

In addition'fo the 20 sample tanks three more tanks
rehabilitated  under IRDP in Kurunegala district in the
intermediate zone have also been studied in order to have

a broéder understanding of the rehabilitation and water.
management programme and to examine differences in water
management practices between the intermediate and the dry
zone. Discussion in this report will be based mainly on
the first 20 tanks and infbrmation from,thg_later three
tanks will be used to make references at appropriate places°

Anuradhqufa aistrict was selected to study traditional
tanks because of three reasons:

i. ~ This district has a lonc history of minor tank
culture. o ‘ ' o ' |

ii. This district has the largest number of minor tanks
in the dry zone. B B

iii There was no state-operated water manacement programme

operating 'in- this district during the pericd of field
work., '

Tanks were selected in consultation with the local DAS
officials and tanks selected were those that had least state
intervention in terms of provision of headworks. The idea
was to develop an understanding about how farmers manage

their tanks with minimal assistance from the Btéfe.

.Trincomalee and Puttalam districts selected for VIRP and

IRDP water management tanks respectively were identified
» with the help of DAS headquarters personnel in Colombo

and sample tanks were selected in consultation with local
. DAS. rgtaff. ' Those:districts were selected where the .water management

' programme was. most advanced :and within;each district,.the tanks
which local DAS Offices thought were their best tanks were selected -
for two reasons. The first reason is that with the
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programmes belng very new only the most advanced had
‘sufficient” experience upon ‘which to base an‘evaluation.’
Second, by choosing those tanks which the DAS itself
con51dered to have the best programmes, problems ident1=“
f1ed would almost certalnly be of relevance to ‘the rest
of the programme.‘.‘ S e

Survey Instruments, Data Collectlon and Data Proce551ng‘w

Data was collected through structured interviews W1th
farmers, Vel vidhanes (Village irrlgation oFflcers),-
and government.staff “Three diffevent surveys, i.e.,.
Viilage survey, Irrigation Survey, and Household Survey,

were conducted: This work was supplemented by interviews
with water management and agricultural -researchers and
with off1c1als in government who are involved in water
management programme plannlnq ‘and’ 1mplementatnon°

A village‘survey was conducted for each: tank village to:

gather information on a comprehensive:set of socio=:i:/ .
_economic- and agro-economic, characterlstlcs ircluding -

~general information on, 1rr1qatlon 1nst1tut10ns and :

practices. This information was collected throuqh in

interviews with local officials, village leaders and a
cross-section of the village community.

K

- An irrigation survey was conducted in all study_vil}ages

through structured interviews with the vel vidanes.

This included information on the history of the tanks;
physical characterlstlcs of the tank systems; institutional
arrangements for operation and maintenance of the tank
systems; role of kanna meetings (cultivation meetlngs),”
irrigation and farming, practices and problems; mechanisms
of conflict resolution; sanctions against those breaking
rules .decided 'in. the. kanna- meetlng, and soc1o—econom1c'
background of the yvel vidane. In water, manaqement tanks,
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information was alsc collected con changes introduced by the -
the new programme, vel vidanes participation in the rxrguoemms

programme, thelr views about the prcgramme and thelr expec-
tations from it

A household survey was conducted in all households ‘in 10

of the sample v1llages3 (5 traditional and 5 water management
tank villages). Information collected included: househcld
composition; land interests; tenancy arrangements; inputs
use; sources of income; sources of credit; irrigation and
‘agricultural problems; participation in the kanna meetings
and in maintenance and repairs of the tank systems; -and
performance of the yaya 'ﬁaiakas4. In water management tank

villages, additional information was collected from farmers
about water management, along similar lines to the yaya .

palakas® interviews.

Three university graduates were employed as research
assistants to collect data. All irrigation surVevsyweref
conducted by ‘the pr1nc1pal ‘investigator with the help of

an 1nterpreter ( one of the research assistants). Research
assistants lived in the study villadeés throughcut the field
work. The pr1nc1pal 1nvest1qator was based at ARTI in

" Colombo and made one of two fleld trlps every month spending
about a week in €ach’ trlp during the area selection and
data collectlon phase of the research. The field ‘data were
processed in Colombo using computer facilities-at"the*APTI
and manual tabulation by the research assistants and the-
pr1ncipal 1nvestlgator° '

In subsequent chapters all unreferenced data presented are
from the three surveys conducted by the orogect

e e e ———— S o - e — —————————

3 These ten villages will ke referred to as the household
survey villages in this report ‘

4 This designation means &ctually®tract director" and is '
the term used for -thefarmer representatives (actually assistants
to the cultivation officer) elected under provisions of the
Agrarian Services Act of 1979. They are generally referred
to in the 'vemacular as vel vidanes , the name for the
traditional irrigation headmcn, whose role is discussed iR
Ieach (1961)
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Chapter IZ

MINOR TANKS: TECHNICAL, SOCIO-ECONOMIC
AND INSTITUTIONAL CONTEXT

Introduction

Minor tanks are small reservoirs used for coliecting

run off water during the monsoon for 1rr1gatlon and _
'domestlc water supply. They' are created by constructlng

an earthen bund across a natural dralnage ba51n.p Accordlng
to Oppen and Rao (1980b) tanks are developed in response‘
to need for more intensive cultivaticn when tradltlonal
forms of extensive cultivation can no longer support

the growing p0pulat10n,

Tank irrigation systems are not unigue to Sri Lanka> they-
are found in other Asian countries, including, Burma,
Thailand, Cambodia, and India (Meinzen-Dick, 1984 p.2).
Within India tanks are used primarily to 1rrlgated paddy
and are found mainly in three scuthern states, Tam11

Nadu, Karnataka and Andhrapradesh (oppen and Rao, 1980a).
According to Farmer (1954 p. 23), tank irrigation systems
of Tamil Nadu have a similarity_to those of Sri Lanka because
of their clese climatic resemblance in terms of seasonalh
varlablllty and ineffectiveness of rainfall. There are )
about 3900 tanks in the Tamil Naéu state (Saktivadivel et
al, 1982) These tanks fall into two categories:

system and non-system tanks. System tanks receive‘
supplementary water from nearby major rivers or reservoirs
in addition to collecting water from their own catchment
area; for non-system tanks the only source of water is
rur.off water from their own catchment area (Palanisami,
1982 p.14). Minor tanks in Sri Lanka fall into the

latter  category as their storage of water depends
entirely on dlrect rainfall ‘and runoff water from their
own catchment area. Accordinq to Somasiri (1979 p, 34)
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yield from this catchment area dependS'oné'"'the'molsture
condition for -the scil profile in the catchment (area) and
the intensity - duration relationships of the rainfall"

Minor Tank Systems .

‘Minor tanks in Sri Lanka must be treated as single systems o
as most of these individual -tanks meet irrigation water
requirements of one villace or one command area. RS
Traditional minor tank systems consist of the following
components;

-

i an earthern tank bund, (sometimes gravel is used - . ST
to strengthen the bund); "

ii. sluice or slu1ces to let water out of the tank to
the command area through the maln and field
channels. Usually Junctlon Block type and Towe type_
slulces are used with the former gradually belng - S
replaced by the latter as these are more eff1c1ent ‘ o

for controlllng irrigation water issues; : B

iii. 'a spillway to dispose of surplus water from the . .
.~ tank. 2 mincr tank may have a concrete spill,. a ‘
"natural rock spill or no proper-spillway,at-all;,

T e L iv main and field channels to dellver water to
g N ' 1nd1v1dual flelds= and '

"v. - a drainage channel to dispose of excess water from.-
the field during periods of heavy rain. However,
a drainage channel is not a common feature of minor_'
tanks in the dry zone. . In many minor tanks in this’

o; .. area main channels are used as drainage channels . = . »
T as wellnl' , ' ' o . - . '
‘ .
| l This is achieved by cutting narrow deev trenches in the
field that permits a reversal in the usual direction of T
water flows. i SEBEICS o
N LCReRY q
‘ =~ B R K . . . . ,‘J E:vg g:i
RCION J ? .
- 9.'2-0\30\ en- RARTY a
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Minor Tanks: Theit;@urrent Status

There are aboutiB0,0Qé'minor taﬁks in Sri-Lanka (Médagama,
1984; FFHC, 1979); most of them are in the dry zone'aéa
are of ancient oricin (Leach, 1961; FFEC, 1°79; Somasiri
"1979; .Gunadasa et al, 1980). According to Somasiri

(1979 p. 33) it appears that spatial distribution as

well as site and size of these tanks had been primarily
dictated by social factors, perhaps human habitation

and size of population rather than by ;uch technical #
factors as hydrological relationships of the catchment.
The irrigation capacity of minor tanks varies a great
deal and is governed by the size relationships of the
catchment, tank and command areas, as Scmasiri has demons-

trated by the tank hydrology.

It is very difficult‘to_get an§ Qccurate estimate of the
number of_fuhctidniﬁg minor tanks. Esfimates’provided
by.Leach (1961) and Gunadasa et al, (1980) are not of much
help since they do not provide any numbers. According
toAthe most reliable sources, the 'Wewas and Reservoirs
Album’ prepared by the FFHC (1979), about 52 percent

of minor tanks ‘are working currently with different degree
of efficiency and the remaining 48 percent are abandoned.

A similar estimate has been presented in Abeysinche (1982b).
Several causes have been put forward for abandonment of
minor tanks. These include invasion, diseases (particularly
malaria), decadence and failure'tb maintain the systems
(Farmer, 1957; Murphy, 1957: Paranavitana, 1960).. Not

all abandoned tanks can be restored éost-éffectively
because of their physical environment (Abeysinghe,

1982b, p.-23): Accordintho FFHC (1984; there about 7000
abandoned minor tanks that are amenable to restoration that

could benefit about half a million people.
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Importance of Minor Tanks in National Paddy Production

Using data from GOSL (1983a pp. 110-111 and 1983b pp. 97-98
it can be estimated that production of paddy on land
irrigated by all mincr schemes accounted for about 20
percent of total paddy procducticon in 1980-81, This was
from a 22.6 percent share in maha production (68% of the
national total and .a 15.3 percent share in yala production
(32% of the: nationdl total). Dry zote minor schemes -
almost exclu51velyhtanks ~ accounted for nearly 45
‘percent of 211 harvested acreage under minor schemes

in maha and for 10.1 ‘percent of national maha production.
In yala dry zone.minor irrigation acreage was only 7.7
percent of total minor scheme harvested acreage and only
1.2 percent of national yala production. Overall, dry
zone minor tanks agcounted for 7.25 percent of paddy .
production in 1980-81. - It should be noted that these
figures for dry zone minor tanks exlude Kurunecala, an
intérmediate Zone district sometimes included in dry

zone statistics. If Kurunegala is included the::share
of dry zone minor tanks in paddy output increases -
to 14.'9 percent for maha, 4.33 percent  fer X_li and e
11.55 percent for annual production.

Three comments on these figﬁieg.are necessary. First
in years of good rains the contribution of dry zone
minor tanks toAnational paddy production in maha and, _
especially, in Yala (e.qg. 1984) will be higher; figures

for one year are falrly thue 1nd1cators.,

Secondly, -the figures cited are for paddy productién from
minor schemes,‘major'schemes and rainfed areas and 1nclude
an improbable estimate of 241, 094 acres under rainfed
paddy in the maha season in the dry zone, compared to
178,099 acres under minor tanks. As'éiblained later it is
very 11kely that the acrecage effectively’ Gependent on
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minoritanks:[hasfbeenﬂéonSiderabIYZunderestimated,
Ignoring the problem of definition for the moment, the
sources cited above show that of the total officiall& N
'identified irrigated ~acreage in maha, 40 percent is. :
under mlnor schemes of whlch nearly 20 percent is in

the dry zone, '

' Thus, from an 1rr1gat10n persnectlve the

-dry zone mlnor tanks are an 1mportant component; indeed,
" the lower average yleld flgures on mlnor schemes (1.1
metrlc tons per acre) ‘compared to major schemes (l 5 tons)
.are a majdr reason for renewed 1nterest in 1mprov1ng DLy
.1rr1atlon eff1c1ency,' in part through water management
on mlnor 1rr1qat10n schemes°

Thlrdly, from a soc1al or equlty v1eWp01nt the lower y
ylelds ‘and the smaller’ average holdinu srzes in dry zone
minor tanks 1nd1cate thit the percentaqe of rlce-grow1ng
households who are dependent on paddy productlcn from 1.
these mlnor tanks is much larger than is reflected by
thelr percentage share in total productlon This

suggests that 1n soc1al terms, the 1mprovement of mlnor ¥
' tanks 1s a more pressing need than major scheme 1mprovement°
A full develOpment of thls argument requlres several < o
qualifications- er elaboratlons (employment patterns,_fgﬁi
relative 1mportance of non-paddy 1ncome, annual |
variability of paddy income, etc ) but the ba51c message
so -far as deveIOpment planning is concerned is clear;

an equal contributioh .to efficiency - objectives (focd
self -sufficiency) will be more valuable ‘in social welfare
terms if it resulted from (an equltably—distributed) .

llmprOVement in. minor'tank productivity thanif it resulted
from (an equltably dlstrlbuted) 1mprovement in major schemes.

Farming. Systems Under Mlnor Tanks

' Success of the new water management: programmes will
obviously depend on the* ‘extent to which they are based on
a sound knowledge of the existing farming. practices and

T

<

m
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‘the ' ‘rationale behind them. This section will provide a

brief description of the current farming practices in minor

‘tank Vfllages;but these will be ‘discussed in more detail
in the followinq chapters as they relate tc the water

management programme.

Farming systems in the dry zone mincr tank villages are
relatively homoageneous and have been portrayed in detail °
by a Number of authors, Farmer (1954; 1957); Abeyratne .
(1956)s ‘Leach (1961); Somasiri (1978) and Abeysinghe
(1982B) . According to these sources a three-fold land
use system is traditionally, practiced in these villages:
gangoda or home gardening, chena or shifting cultivation
and ‘irricated paddy cultivation with tank water. This’
system has evblved»bver generations on the basis of farmers'
practiééi'experience o% how best to utilise the natural
resources within the physical and financial constraints

under which they operate.

The home garden is principally, thoughinot exclusively,
given to perennials and it is the other' two components,
chena and paddy land cultivation where the farmer - *
exerciseés seasonal decisions; in most of the dry -zone

the fundamental criterion underlying his decisions 'is the
minimisation ‘of ‘the risk of serious incomeé shortage due
to the unreliability of paddy land cultivation under « = ~
conditions ofvuncertainty about rainfall. This theme is
expanded later on, and the néxt few paragraphs provide an
introduction ﬁo‘farming practices on chena and paddy ‘land.

Chena Cultivation: Chena cultivation is mainly devcted to

the production of cash crops. These are an insurance
against a crop failure of the subsequent maha paddy crop.
The seasonal pattern of chena earnings is al'so critical.
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They;occur_Qrincipallymatsaﬁtime,when_lccal agricultural -
_ wage labour opportunities are minimal and this is . .
immediately prior.to,outlays,associated.for!thé mahg__land
_preparational In our .10 household survey"wiliades,.' |
earnlnq from. selling chena crops, on the averaqe L
constituted one—thiro of the total annual household cash
1ncome with a range from .8 percent of 59 percent (see Table 1)
Chena cultlvation 1s undertaken by clearinq forest areas
near ‘the . village and shifting cultivation is tradltionally,
practised Kurakkan (#incer miliets), Conea,_and ulundu
(bladk gram) weére the domlnant chena crbps in our study
viliage5° and maiZe,“sorghum and paddy were grown to a
lesser .extent. In most dry 20he V1llages, chenacr0ps can be
:fqrown only . 1n the maha season, a secbnd ghggg CrOp B
usually glngelly (sesame), can'be grown in the Zl__

Season only in few areas and 1t involves hlqh rlSk
(Farmer, 1954 p 27) ) |

The size of chena aree cultivated by a family depends
entirely ‘upon the number of adult family members available
for work, and both men and women participate 1n it. _The

~ average extent of ghgga land cultlvated was 2. 4 acres in’
our study v1llaaes.; All households in. tbese v1llages grew
chena crops_ except the few where the household consxsted
of only an old couple or a. 51ng1e old member.

Until. recently there ‘was no. restriction on expanding chena
‘cultivatlon by clearinq newv . forest 1and but currently

this practice has been prohlbited by the qovernment in

many parts of the: dry zone. Also, this opportunity has
become . limited due .to 1ncreased demand for chena land v

as a consequence of increase 1n pOpulation. Traditlonally,
chena land was cultivated for two years and then abandoned
for lO 15 years. Accordinc to the v1llagers this chena cycle'
has gradually become shorter and shorter over the years due



to the reasons mentioned above, and in all our study :.‘:ila
villages the same chena lands have been cultivated . o
continuously fcr the last 5-6 years. This is an. inevitable
process in all shifting cultivation cultures. facing 1>
population pressure as described -in Boserup (1965 p. 16)
Thus, the traditional method of maintaining soil- V
fertility by periodically shifting to newly cleared

forest land, though still occurring, is very restricted.

In an attempt at regulaticn the government does operate

2 system of issuing permits for cultivation for two

years for which a fee is supposed to be paid.

Paddy cultivaticn - land categories and agricultural

practices in the command area: Paddy is c¢rown on land
below the tank Puhd in the command area of the village
tank. Traditionally, there were 10 - 20 acres of reserve
land between the tank bund and theftbmmand area tc supply
'soil for earth work on the tank bund. Put currently due
to increaSed demand for paddy land, this system of reserve
land has either disappeared. . or become smaller in size
in-most yil;ages. The average size of operational paddy

land holding of dry zone farmers is 2.8 acres (GOSL, 1984
p. 62) but the average area under puranawela land (see

below). in the ten household’ survey villages was only

1.9 acres®.. In minor tank villages, éﬁailholders produce
paddy mainly for home consumption. In two out of ou?.lo
household survey Villages, nc paddy was sold, and ihfjf

the remaining villacges the contribution to total arnual
household cash income frcm selling paddy was only 1l ﬁ'
percent, ranging from 1.5 to 34 percent. '

There are two categories of land in the command area,

puranawela, the old or the oricinal land developed for

2 This is the asweddumized acreage in the 12 dry 2zone
districts divided by the number of operating households.
It does not refer to minor tank acreages only for
which a breakdown is not available.
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cultivation with the original constructlon "of ‘the v1llage :

tank; and akkarawela, the newly devcloped land brought R
under’ cultivation over the years. ‘There arefoux-fundamen~/ .
tal differenCesibéEWeen thése”two categorles of land :

i) Puranawela land is prlvately owned by farmers and

akkarawela C land beloncs to. the state,-

ii)purahawela land enjoys a primary right to tank water

and:- akkarawela land has only a:secondary right;

#i1) when a bethma system (described below) is practiséd in-
periods of water scarcity, thé’éhount of land allocated
to a cultivator is determined. in.proportion to his: land
holélng s1ze only in the’ puranawela land ..and .

iv)maintenance of puranawela land is a commhhAIErespoﬁsibi~
ligy whereas that fof the akkaraweld iand is'ieft'éntireiyf
to individual’ farmers. It pigt be emphasised here that
although akkarawela lands are hot legally twned by the
farmers, cultivation rights to theseé- 1ands are flrmly

established and recognlsed by the village conmunity and hhie

usual- customs of ‘inheritance, 1ea51ng in and leasindg-out
are practlsed : S . .

Akkarawela land}vif4SOWn,*is'invariably sown before

puranawela land and under' dry conditions; it usually

requirés only. one 'of two issues of water from the tank.® ~
Puranawela land; if sown, is usually sown under irrigated’:

conditions. 'Duration of paddy varieties sown for both
categories of land depends upon timing and intensity

of the maha rains. In almost all: minor tank villages

in the dry zone, paddy is grown only in the ‘maha season and
growing a second paddy crop in-the yala season is extremely
rare; this was eviclent from field work and is supported

by Somasiri (1978 p. 28). |
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The literature, on cdry zone minor tanks cited above,
mentions a system of cultivation under which only a part
of the command area is cultivated in times of water '
scarcity (usually the yala season) and land,fcr
cultivation is allocated to farmers inrpropcrtion to

to the amount of land owned by them. This system is
popularly known as the bethma system.- This is an ola
system developed tc share equitably a communally owned
resource, tank water, in times of scarcity, and one
which is believed to be almost universal. But

according to the farmers interviewed by us, while it was
possible. to grow paddy under the bethma system 20-30
years back'on a regular basis (in two out cf five
seasons), now bethra cultlvatlon is possible only in
years of unusually heavy rainfall like that of maha” |
1983-84. Our field experience suggests that currently
the bethma system is hardly practlsed because the size
of the command area under mlnor tanks has 1ncreased
enormously (see Table 2)Awithout any increase in the

storage capacity of the_tanks.

Paddy cultlvatlon in mlnor tank villages is culte
modernised. Land preparation and threshing are mechani-
sed and twofand four—wheeled tractors are used for

these operations. The vast majority of the farmers have
adopted locally improved varletles of paddy. Accordlng
to one report (GOSL, 1983c P.X.) 97 percent of all dry
zone farmers .used locally improved paddy varieties in
maha 1982~ 83.;and newly improved varieties were used |
by about 86‘percent of them. Use of mocern 1nputs,
pesticides, weedicides_and chemical fertilizers, is also
prevalent. 'In_ééha_1982—83, 72 percent of all dry zbne
farmers used pesticide; weedicide was used by abcut'“

b4 percent of them; and use of different chemical_ferti=
lizers was as follows° V-71 percent, N.P.K. - 30 nercent,
UREA = 93 percent ‘and " TDM-84 percent (COSL, 1983c pp.XV
XXI, XXV). = .
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Mﬂxn'ﬁmms: The Socio-Econcmic Context

The relatiVe homooeneity of farming systems under dry‘zone minor :
tank villages 1so'holds true for their socio—economic
organisation. This sectlon is concernec with soc1al:_'
organlsatlon as it relates to the farmlng systems of

minor tanks and with main economlc characterlstlcs
of these farmlng systems.

of the three major soc1a1 groups in Sri Lanka,

Slnhalese minor tank v1llaces have been most frequently

studiecd and descrlbed Out of 20 v1llages stucied by '

us, 18 conform to the pattern descrlbed in earller

studies (Farmerp71957 Leach 1961) as single- caste’

villagesoThls 1s'often clalmed as a Stab11151nC, or

conflict m1n1m1s1ng characterlstlc, Two of the other

Villages studled were Musllm an¢ the thlrd was a mlx

of Tamil landmlords (largely absentee) w1th share o »

croppers from all three soc1al croups°J qample selectlon

criteria, wh1ch have been descrlbed 1n‘the prev1ous

chapter, were nct designed to investigate any different

ial impact of soc1o -cultural variations upon soc1a1

orqanlsatlon° If the impact of such varlatlons 1s
important, :end this study provides no evidence on thls,

then our conclu51on° must not be regarded as typical

of non-olnhalese minor tanks.

The most crltlcal aspect of soc1al organlsatlon as it

relates to the minor tanks concerns collectlve

decisions by the community on the timlng and dlstrlbutlon

of tank water use and maintenance of the tank system°

the forum for such decisions is the kanna meeting held

prior to each cultivation season. These meetings are ) -
organised by the Yaya Palaka who is elected by the

cultivators for a perlod of three years under the Dgrarlan . 8
Services Act of 1979. Role of the Yaya Palakalg ' '

1 See footnote 4 of Chapter 1.
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Although the post of Yaya Palaka is an elected one, and

formal elections do take place, in practice the post is
mest commonly herecditary. Only two out of the twenty-three
Yaya Palakas interviewed by us who were elected in the

last electlon came from a famlly cifferent to that whlch
had always held the position. '

The Yaya Palaka is entrusted with several other

responsibilities apart from organising the kanna meetinge,
These include operating sluices, ensuring fair distribution
of water to all fields in the command area, guarcing
against wastage of water and stealing of water by the
farmers, mobilising farmers to repair and maintain the

tank system, conflict resolution on irrigation and other
related issues, reporting to the local Agrarian Services
Centre (ASC) of DAS about any major damage in the headworks
of the tank which requires. D?S assistance to be repalred
ané actlng,aa a liaison between the cultivation and the
“local ASC staff. 1In most of these activities, the _aza_
Palaka is helped by elder members of the village and ¢
other influential villagers, e.g. school teachers, teméle
priest and government employees; effectively, decisicn-~
taking authority is not concentrated in the hands of only

one person. For hlS work, the Yaya Palaka receives 1/4-=1/2

bushel of pacddy pcr acre of land 1rr1gateﬂ in each season
from the cultlvators. ' ‘

Yaya Palaka commanc a great respect from farmers for

resolution of conflicts about irrigation-related issues.
All cultivators interviewed in cur 10 household survey
villages teported that if they have any problem they go
to the Yava Palaka and they were happy with the Yaya

Palaka's performance. Yaya Palakag state that they can

solve most of the problems krought to them and refer
only the very complicated ones to the Cultlvatlon Officer (CO) .
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and Divisional Officer (DO) of the local ASC (only two

such cases were reported).

It seems that the Yaya Palaka's authority to deal With”

pfoblems may sometimes be undermined due to undesirable
political interference. In cne village the Yaya Falaka

- informed us that he was unable to enforce sanctions he
imposed due to interference by the CO whb was a local
resident and who used his influence as a long=time . -
supperter of ‘a dominant political party to protect his
friends and relatives. Consecuently, the Yayé Palaka

felt unwilling -on the grounds of natural justice to
impose sanctions against anybody else and suggested that
he was unable to effectively impose sanctions anyway

since his authority was undermined.

Kanna meetings: Kanna meetings are held either in the

village temple, or village school, or in the.yaya Palaka's

house and are usually presided over by the CO of the local
ASC. The Kanna meeting is a' mechanism throuch which .
cultivators ean reach a general consensus on the. following

issues;

'i.  fixing a date by which tank buné, main and field

channels should be cleared and repaired;

ii varieties of padcy to be grown;

a

iii extent of command area to be irrigated

(particularly in the Xala season) ;

iv preparing a cultivation calendar with_specific
dates by which particular operations must be
completed; |

v\ preparing an irrigation schedule with tentative

' dates for first ancd last issue of irrigation water;

vi tentative number of irrigation issues, duration

of each issue and interval between issues; -
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vii  fixing dates for putting fences around the
‘puranawela land and to put up watch huts;

viii sanctions against stealing water, allowing -
cattle to damage crops in the field, and o «shin
violation of any cdecision taken in the kanna

meetings; and

ix - resolution of conflicts which rémained unresolved

‘from the previous seasocon.

Lot

Iﬁ'sdme tank village (for ekample,Gahxﬁma.), two kanna
meetings are held in the same season; one regarcing
cultivation on akkarawela land prior to the onset of the
maha rains and the other by early January to take a

decision regarding cultivation on puranawela land. 211
decisions taken in the kanna meeting become by-laws which
every cultivator is obliged to follow° A minimum
attendance of one-third or cne-fourth of the owner i
cultivators or occupiers of one-third or one—fourth of the

total land cultivated is requlred to. form a legal quorum

for kanna meeting decisions to become by-laws (Agrarian
Services Act, No. 58 of 1978 - the act itself (GOSLj

1979 p. 29 is badly worced specifying ‘one third or twenty
five per centum')., There is nd sanction against not
attending a kanna meeting but the absentee must abide by
the decisions taken by others. | |

.Social cbligations for maintenance of irrigation systems:

is the minor tanks under discussion are communally owned,
all members of the community have certain obligations
towards maintenance of these irrication systems. These
include the tank bund, main: and fi€ld channels and the
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puranawela lahd. Althouch tank irrigation and other
related issues are organised cn a villége to village basis,
we observed that the principleg followed by the

villages are the same.

Maintenance of tank bund: The bund is cleaned of

bushes ané rat holes and other minor damage is repaired o
before the beginning of each cultlvatlon season. All
cultivators participate 1n this activity and the overall
organisation and superv1s1on is dcne by the yava palaka

Literature on dry zone minor tank villages describes a

system of tank bund maintenance whereby each cultivator's
share in the work is determined in proportion to the size
of land cultivated”8y him under the tadki“'Our field -
experience suggest;'thet either this system has chanced"

or is not followed rlqioly any more. Currently, bund
malntenance act1V1ty is carried out under two condltions;

shramadane (self=help) or the qovernment S orought reller

procrramme° Under Shramadana ali cultlvators and sometlmes
their famliy members take part in the aﬁjﬂﬁw,ano no in"
ind1v1dual cultlvator 1s allotteé a measured part of the

A bund as his share. The whole operatlon is performed in-

the sp1r1t of a group agtnn;y and the same system is
used for repalrlnc v1llace roads and ‘other infrastructural
amenities that all v111acers use. Drought relief programmes
are launched in minor tank villages from time to time
because of the hlgh incicdence of crop failure. Drought
relief programmes are food-for-work proqrammes in which
tank bunds, village roads ancd culverts, and other public
‘places like, schools, temples and clinics are repaired.

As this is a government-sponsored prograrme,-all works . -
are supervised and food is distributed by the Grama Sevaka

(village official responsible to the local A551stant s
Government Agent's office); the yaya palaka has a

responsibility to organise tank bund. work anc to a551st

the Grama Sevaka
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Maintenance of main and field channels: For mainenance
| of main and field channels each cultivator is obliged
to maigtain that part of the main channel that adjbins
his field and it is the responsibility of individual
cultivators to maintain their owm field channels. We
fouhd in our study villages that farmers hold their
plots in strips that lie across the command area and
parallel to the tank bund (see Figure 2), a pattern also
reported by Abeyratne 1956 p. 200). Although 1t is
true that in some cases one strip of land may belong
to more than one cultivator due to fragmentation of
holdings, this does> not seem to pose problems since
people who inherit from the same strip of land are -
closely related to each other. Of course this situation
does not always hold true in cases cf akkarawelaland '
but villagers seem tc be very cooperative and have
generally accepted the tradition of maintenance of the
main channel without creating complicated situations.

Fences and watch huts on puranawela lands: It is customary
in dry zone mincr tank villages to put a fence around the
puranawela land to protect crops from cattle and to put

up watch huts to scare away birds during the day and
elephants at night.
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 Figure 2 -
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Farmers are respcnsible for fencing the outer edges of
their puranawela land. The top and bottom of the -~ - -

puranawela land is alsc fenced and this is entrusted by

the community to two 1n61v1duals whe are remunerated by
having cultlvatlon rights on one acre of land each in
everycultlvatlon season. Lands areallocated to these
two individuals at the top end bottom of the ouranawela_

land (locally known as elapatha 1and), and their crops
will be damaced first if they neglect their duty. Thlsd
system is rotated amono interested farmers so that they_
can all derive some extra profit by undertaklng thew ;_
responsibility. o

Several watch huts are put up on Euranawela lanc, (very'
rcughly, about one watch hut per 3 to 5 acres of land)'
The cost is shared by a group of farmers whose land »
is guarded by a. common watch hut. Durlng the day tlmet
the job of scaring away birds is left to the children

and night time guardincg is done by farmers themselves. .

The number of nights spent in a watch hut by an individual

farmer depends on the size of his share in the total land
being guarded by that hut,

The economy of minor tank villages: The predominantly

agricultural economy of dry zone minor tank villages is
poorly endowed and a majority of the households maintain
themselves at a 'subsistence level. The poor economy df
the dry zone in general and minor tank villages in parti-
cular is due to a combination of problems -physical,
sodial, economic and inqtitutional '

Physical problemcilThe main problem of agrlculture 1nf*

the dry zone is 1ts poor encowment with phy51cal
resources., None of the vital elements for enhancing agri=
culture, good 3011 characterlstlcs, rellable ground water
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resources and rainfall, are favourable in the dry zone.
Soils in the'dry zone, in general, do not have goOd ‘
water retention characteristics due to natural forma-
tion (for a detailed description see Farmer, 1954; 1957)
Abeyratne, 1956); they are susceptible to erosion
especially when chena cultivation is pfédﬁﬂced,and are
not intrinsically fertile due to low levels of nutri-
ents and organic matter (Abeyratne, 1956). Ground water
resources are very poor in the dry zone, except in khe
Jaffna peninsula, which means agricultufe:is almost
entirely dependent on direct rainfall and surface

water irrigation. ‘The dry zone receives most of its
annual rainfall in the maha season, an¢ yala rains =
are quite ineffective’ Maha rains are highly variable,
causing total croo failure and greatly reduced yield in
some years due to drought (see Table 3) and in other
years damaging crops and irrigation works due to floods
as happened in maha 1983-84. The problem of developing
dry zone agriculture is aptly cdescribed in Farmer

(1954 p. 23).

" the Dry Zone of Ceylon is thus a region with
much spare land, but with a combination of most
of the difficulties to be found in a tropical
environment. Mdrked relief, a seasonal _

'~ variable and often 1neffectlve ralnfall, neglle‘

~ gible underground and relatively small surface . . -
water resources, and soil difficulties should

induce caution in the development of the region.®

From the farmers' perspective it is the uncertainty
about rainfall (both timing and intensity) that most
adversely affects the amount and stablllty of thelr
paddy_productlont' This is supported by our data
and'informatioﬁ from other studies as presented in
Table 3 and Table 5.
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Table 3 clearly demonstrates that drouqht is the maln
cause affectlng paddy procuctlon in €ry zone minor tank
v1llages° It 1s also evident from the table that rain-
related problems are hlghly varlable between dry zone
dlstrlct5° for example, a comparison between Trlncomalee
tanks and Puttalem anéd Anuradhapura tanks shows that .
tke incidence of crop failure and reduced yieldés due to
drought is more frequent under tahks in the latter two
districts,. Stable pacdy productlon in minor tanks of
Trincomalee is due to a more reliable rainfall pattern
-and more favourable catchment area/tank storage capacity/
command area raticg:

In the absence of other data we have done a simple
analysis on 20 years- (1961-80) annual rainfall data for
the three districts and the results are presented in
‘Table 4. )

Table 4 demonstrates that Trincomalee has a significan-
tly higher mean annual rainfall than both Puttalam - -
and Anuradhapura districts. What is more important for
our purpose is that the table also shoms that. throughout
the maha season Trincomalee has a significantly higher
rainfall than Puttalam and Anuradhapura with the - . -
single exception of Cctober. I

However, as our cdata were based only on three dry zone
districts we decided to do a statistical test on all

12 dry zone districts using data available from other
studies (GOSL, :1983a) to examine what percentace of crop
failure in maha season could be explaihed by drought
alone. There was a slight problem in using the data
because the data for crop failure were grouped under
the general heading cof minor schemes without futher
breakdown into tahks and anicuts but we believe that
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this would not pose any prcblem for drawing conclusions
about the dry zone since almost all the minor irrigation
schemes’ in the dry zéne’ are tanks. Certain othar adjust-
ments and assumptiOﬁé'haVé7been made for the purpose of -
our analy51s and these and the results are presented in-’
Table 5. R , BT

Thls table suggests (see Col: 6) that in eight 01stricts
out &f twelve drought causes 80 perceht of crop failute
under minor schemes: and rainfed cultlvatlon in five’ Cases
it eauses more than 90 percent ‘and in four cases it Eauses
more than 97 percent S T RS
The Ghly three districts3 where the cause of crop failure

in minor sehemes_and rainfed cultivation: is not principally
due to droughts are the three eastern. districts, Batticaloa,
Amparai and Trincomalee. VWe. hawve pgeeyidenpe:(except :

for Trincomalee es in Table 4) on how to decide which

of several plausible reasons may be the explanation for

the low incidence of drought—vihduced failure;. however,
these districts are responsibile: for only 12 percent of all
paddy crop failures under dry zone minor schemes. and- .
rainfed cultivation. - _ . ¢ R

Soc1o—econom1c problems= The problem*of-paddy-pfeduction

in dry 2zone minor tank villages.is. further aggravated. .
by fragmentation of holdings, mainly due to inheritance
and economic distress of farmers.from repeated crop °

failures. -

In our 10 househcld survey:wvillages the average size of .

operated land in puranawela was very small (1.2 acres)

ané in almost all cases. this was divided into more than
ocne plot. This_seems,to be the result of the custom of

inheriting land—frem different tracts of the puranawela

- > -~ D o D T D € D e = O

3 We have excluded Polonnaruwa because the totak* area
on which the crop failed was very insignificant.
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1

land. Average operational land. holalng size on.
. akkarawela land was also not much larger (1.7 acres) and

this was .also divided into.more than one plot. This is
perhaps cue to the fact that plots of land were .brought .
under paddy cultlvatlon by .a partlcular family at different
times and also due to inheritance.

These small holdings limit paddy proeduction in two ways.
They curtail access to scale econcmies ‘associated with ...
certain inputs, e.g. tractor use; and because the .net ;
returns are marginal in relation to household income needs,
farmers. provide their plots only minimal attention as -
they Shlft_ their “-e..c@ompic priority to Other -areas,; for.. .,
example expanding acreace under chena cultivation.or .. ...
taking Up. wage .employment (Gunasekera-and Fernando, 1981;
GunaSekeraA.ISSZ). Scarcity of water - in combination -with
these factors .results in very low paddy yield uncer minor
tanks averaging 46 bushels per acre (World Bank, 1981)
compared to about 68 bushels per acre in major schemes

. over the years 1975/76-1979/80.
Unstable paddy.-production under dry zone minor tanks
coupled .with .substantial cash investment needs seems to -
have ‘resulted in an increase in the percentage of paddy:
lanc cultivated under: the share~cropping system, locally
known -as .ande. system.: Leaving aside the ccst of other
inputs for: the moment, in our study villages it costs

Rs. 500~550 per .acre -to hire a tractor for land
preparation. which has to be paid in advance. For many
farmers it is not easy to raise this capital and it becomes
especially -difficult. in years following twc or three ;. =
seasons of no harvest cr greatly reduced harvest. 1In such
years the only alternative for many of the farmers is to
lease out their land to tractor owners and this is popularly
known as ‘tractor ande!  Under this system the total harvest
is shared :#u:<r equally by the tractor owner and the land
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owner; the land is prepared and inputs are supplied

by the tractor owner on the condition that-half of

all these expenses will be borne by ‘the' land owner and
will be repaid in kind after the harvest. The above'

- description is not’ 1ntenced to give the- 1mpre551on
vthat land leased=out alWays goes to tractor’ owners,
currently it seems to be the éominant share—crOpplng
system in dry zone minor tank v111aqes but some lands
are leased-out to Sthers’ (m0stly local V1llagers) under
similar terms and condltlons. ‘

The foregoing discussion illustrates the constraints
under which farmeis in dry zone minor tank- villages

operate. Some of thésé constraints could cértainly be
removed by offeriqg"institﬁtional c¢redit and timely -
“supply of other ihputs,”eSpeCially,’seed paddy. These
‘kinds of institutional facilities are conspicuously

lacklng in most minor’tank v1llages.i

Minor Tanks: Role‘of the State

The traditional role of the state'in regard to minor
tanks was restricted; diréct asssistance was provided

for tank construCtion»but-operatiOn;.maintenanee'and
repairs were the responsibilities of local communities
who developed a robust:systém of self-help and'self-'““
regulation; It hés'been'reported (Roberts; 1980) that

in the early days of British rule, various enactments
interfered with the effectiveness of local community =

" organization and it was not’'until the Paddy Lands exdinance
of 1958 that a reversion to 'local customs': was introduced
in an attempt to correct this. Whilst there“were some
minor modifications to this approach up to the time

of independence from British rule, the state was directly
involved only in support for construction. ~Otherwise it

simply provided a legal framwork to help strengthen the



traditional supervisor of minor tank operations, the
yaya palaka, in enforcing water management decisions

taken in the kanna meetings.

At the time of incepencence in 1548, farmer participati-
on in_Water management was largely restricted to attending
kanna meetings ané carrying out the cdecisions taken in
those meetings (Uphoff et al, 1982 p.7). Since indepen-
dence, the Government of Sri Lanka has tried several iu:
institutional innovations to encourage farmer participat-

. tion in all aspects of water management. These are well
summarised in the Worié Bank document for the village
Irrigation Rehabilitation Project (1381 p.4)

"With the passage of the paddy Lands Act in 1958, its

subsequent amendment, and its réplacement by the
Agricultural Lands Act of 1973, the government attemp
ted in various ways to replace the‘tracditional '
"system with elected committees uncer official
sponsarship. During the 1960s, this system appears

to have functioned fairly well, but further
administrative changes weakened the effectiveness

of the elected committees, with the result that the
traditional system of control was nndermined with-

out being replaced by an effective alternative.
‘Recognising this, the present government has abolished
the system of elected committees, replacing it with
one which in soﬁe_wdys reﬁurns to traditional practice."

Under . the Chr;ent'practice; the yaya*palakaliStentrustéd
with the responsibility of taking day?to-day decisions
regarding Ope#ation of tanké and he is assisted by a
Cultivation Officer of thelocaliAgrarian Service Centre
of the. DAS. ' '
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~State intervention in. minor. tanks has not. only been.

restricted to experimenting with local institutional

innovations; it also involved shuttling the responsiniii= "

ty of maintaining minor irrigation schemes to different

agencies at different times as summarised by Abeysinghe

(1982a - pp. . 26- 28) and presented below in chronological

order.

1. Up to 1832. é;Villagefirrigation works were - .-

~-maintained by village.communities.

under a system:ef rajakariya (forced

- services- for.the King) which was
- abolished by_the.B;itish in 1832..

2. 1832 - 1887 - From the abolition of rajakariya up
© 7 7Y o 1887 ncbody was offi¢ially resonsi-
"“.ble for maintaining villageé irrigation
‘ works. ' This vacuum led to'degradation

. of village irrigation works.

3. 1887 - 1960 - In 1887 rrovinicial Irrigation Boards
' -weré¢ established and Government
Agents were entrusted with the
- responsibility of executing all
irrigation works. (major'and minor) in
- their own areas. :
4, 1900 - 1932'A;t1n the year of 1900 a separate Irriga-

S : tion Department was created wh1ch was
resnon51b1e for construction of all
1rrlgat10n works (major and minor) and

| malntenance of all major 1rr19atlon

» schemes;;Prov1nc1al Irrlgatlon Boards

bwvwere abollsheﬁ W1th the creatlon of” the
Irrlgatlon Department and the Government
Rgents remained respon31ble for maintena-
ance of minor irrigation schemes in
their areas with the help of communal labour.



5. 1932 - 1948 -

6. 1948 - 1958 -

7. 1958 - 1972 =~

8. 1972 - 1985 -

37 .
A new irrigation policy was introduced
in 1932 by the Minister of Agriculture
and Lands. Under this pollcy, construc-
tion as well as improvements and mainten-
ance of minor irrigation schemes were
entrusted to the Irrigation Department.

In 1548, soon after -independence,
responsibility for maintaining minor
irrigation schemes was taken over by
tﬁé Ministry of Agriculture and Food
because the Irrigation Department was
heavily involved with the large-scale
Gal Qya irrigation Project.

Department of Agrarién Services was
established with the passage of the
Péddy Lands Act of 1958 and it was
entrusted with the responsibility for
executing all minor irrigation schemes.

With the passage of the Agricultural
Productivity Laws of 1970s, responsibility
for executing all @iﬁor irrigation

é¢hemes was transferred back tc the
Irrigation Department.

Résponsibility for maintaining all minor
irrigation schemes was -handed over again

to the Department of Agrarian Services
under: the Agrarian

v,
/Act No. 59 of 1°;b l¢t had been found

that maintenance of minor irrigation

schemeswas being neglected due to the

~Irrigation Department’s pre-occupation

with major irrigation schemes. The same

system is continuing up to date.
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The-principal,cbncern-of this report-is with the current
role df;thehstate bufrit would be clearly ' -$ngppropriate
to attribﬁﬁe - any shortcomlngs solely to the agencies
now reSpon51ble glven the history cf shifting respon-
51b111ty whlch mustahave harmed the credibility of the
state, 1nAthe eyes: of farmers as an; effective and it
benevolent mediator 1n their attempts to make productive
use of llmlted;natural endowments, :
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Table I

Averdge Sizes of Operational Holdings by Land Type and Sources of Cash Income

in Ten Minor Tank Villages (1983)

Village Name

[&]

Av.size of

Av.size of

Av.size of

.Av.annual

% earned

% earned

% earned

$ earne’

% earned
(electorate) puranawela i{akkarawela| chena land{ -cash from from as daily| from . from
- operated - |operated cultivated] -household selling selling wage proffesionother
{acres) (acres) {acres) ‘income paddy chena labour Q" sources
) : : . ' (rupees) o R L . :
Halikubukgalews = 0.83 © 2.86 5,50 5441 4.50 28,00 | 18.07 |- 45.00 4.43
{Madawachchiya)| - n=14 - n=19 n=20 n=24 n= 4 =15 -n=11 n= 8 n= 1
Galegama 0.79 - 1.69 2.56 3430 7.83 22,38 f48.65 £ 20.99 0.15
(Madawachchiya) n=20 - n=22 n=31 n=35 n=16 n=26 -n= 2 - n= 1 n= 1
Meegahadigiliyq = 0.94 ©0.97 2,09 3569 - 33.81 ©30.89 | 10.83. 24.47
(Horowpathana) |- n=19 - n=12 n=28 n=30 - n=26 -n=15 | n=38 n=13
Nelugallekada | 1.00 ©1.43 2.14 4556 3.47 37.89 - 27.59 - 17.56 13.45%
(Horowpathana) | - n=18 - n=19 n=28 n=30 n= 5 n=26 - n=18 - n= =.5
Nikawewa 5'0.86 o 2.98 ;2,83 6691 1.53 59.26 235.96 - 3.232
' (Horowpathana).| -..n=17.. --n=21 . .- n=39 - n=39 .. n= 3 n=38 o n=27 n= 8

Notes: a) Professional eafnings include, hiring out tractors, government employees, village
dartisans and private business.

b) In all cases where earning from other sources was more than 5 percent, the sources

were selling milk and cattle with the exception of Bakmeegama' where it was from
selling honey. In other cases the only source was selling fruit and vegetables.

(continued on next page)
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Table I (continuation)

Average Sizes of Operational Holdings by Land Type and Sources of Cash Income
in Ten Minor Tank Villages (1983)

village Name Av.size of 'Ab.size of Av.slze of .Ab.annual %fearned % earned| 3 earned| % earned |% earnec!
{electorate) puranawela | ‘akkarawela '|'chena land | cash from- from as daily; from from :
operated operated cultivated | household | selling selling | wage professionother i
{acres) , ‘(acres) (acres) income | -|.paddy- ‘chena- ~labour |- souxces
S i P S T e -('rupeeS,I L T T———— L . :
Mahadodanttawa 1.94 2.27 c71.81 5706 21.41 | 44,720 | 22,77 - ©11.1G |
(Anamaduwa) n=24 n=18 - n=35 n=39 n=23 =32 S n=22 - - n=1l6 |
Perumakuttawa 1.10 - - 1,80 4489 2,30 | 50.68 |31.15 | 15,52 0.33
{Anamaduwa) n=22 - - n=28 n=29 n= 1 n=25 - n=19 “n= 6 n=
Dharmapaliya 0.61. - - 1,52 5354 - 45,66 032,34 - 18.75 3.22
(Anamaduwa) n=18 - - n=24 n=27 - n=22 - n=20 “n= 5 n= 3
Bakmeegama 1.54 1.53 © 1,13 4732 11,62 7.30 ,271;14 - 9.%4
(Seruwaweila) - n=17 n=16 : n=16 n=27 n= 9 = 6 " n=26 - n=27
Bellankadewella E 3.66 © 3.25 - 1,00 - 5728 o 34,26 16.39 }25.06 S 11,62 12.67
(Seruwaweila) . n=26 . .n=12.... .} .. .n=26 .. - n=34 ...} .n=20 - n=22 +n=21. - | n= 2 n=10

Source: Project fieid'&ata from Anuradhapura, Puttalam and Trincomalee districts.

o
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Table 2
Percent Increase in the Size of Command Area in Twenty Minor Tank Villages
(acres)

- Tank Name Size of the total | Size of thel| Size of the| % increase in size Type of Tank
o : - ; i‘ command area puranawela | akkarawela of the command area )
. Meegaha digiliya 78 35 43 122.86 Traditional
. piganhamimillewa 126 75 51 68.00 "
. Niluwewa 87 ' 20 67 335.00 "
- Nelugallekada 155 90 65 72.22 "
| Nikawewa 170 50 120 240.00 "
- Galegama 170 48 122 385.71 "
' Heeralugama 153 60 93 155.00 "
- Galebindunuwewa 160 45 115 255.55 "
. Athakada. 219 98’ -121 123.47 "
" Halikubukgalewa 99 30 69 230.00 "

The period over which these increases occurred was not well-defined but farmers stated

that most of the increases were in the last two to three decades, subsequent to
mechanisation of land preparation.

(b) The increase in the command area is equal to the area cultivated under akkarawela.
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Table 2 (c¢ontinuation)

Percent Increase in the Size of Command Area in Twenty Minox Tank Villages

(acres)

‘Tank Name Size of the total Siée-of.thé ,§ize of the | . % increase in size " Type of Tank

. . command area puranawela ‘akkarawela ‘of ghe command area| ’

Te . - Water Management
‘Perumakuttawa 50 ;50 - - : (IRDP)
'Unaleeya 130 130 - - "
‘Mahadodanattwa 120 55 65 118.18 "
'Kohambagassewa| - 60 35 25 71.43 "
‘Dharmapaliya 40 18 22 122,22 ) "

' ’ ’ ;Water Management
-Bakmeegama 47 18 29 161.11 (VIRP)
‘Bellankadewala 105 32 73 228,12 S
‘Pankulan 204 174 30 J17.24 "
‘Naduvoothakalam- 110 40 70 175,00 "
‘Mahamarkulam |- 70 20 50 250.00 "

Source: Project fieldwork in Anuradhapura, Puttalam and Trincomalee districts.

(. -
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Table 3

Five Yeafs Data on the Proportionn of the Command Area Cultivated
in Twenty Minor Tank Villages (Maha 1979-80 to 1983-~84)

¢

(Area in acres)

Either total failure or reduced yield due to,insects.

N

Tank Name ELand type-| Command i979 - 1980} 1980 ~ 1981 21981 - 1982|1982 - 1983 | 1983 - 1984 Type of.tank
. .| area sown - harvj -sown - harv] sown - harv,| sown - harv. sown =~ harvj and location
Meegahadi- ﬁguranawela 35 35 Ob E o? 0 o® o 35 0b - o® 0 Traditional
giliya, . a T a . ‘a a < . c Horowpathana
‘akkarawela 43 o] o e o] o] o] o} o} - 16 13 Anuradhapura
Diganhami- | ‘puranawela|: 75 02 o | o2 o |24 10P | 24 10° |24 12 -
millewa RV T a . - : : : . "
rakkarawela| . 51. . 0 o .02 o 0% . o Lo o |. o2 o
Niluwewa “‘puranawelaf . 20 ~o® o] ZOa o) joa o) - 20 oP | 20 20° -
“akkarawela| 67 0 . o .|40® 40 |25  o° | 67 67° |67 67°
_Nelugalle- | ‘puranawela| 90 02 o |02 0 02 0. 90 90P | 1252 25
kada . - : : . b : d "
‘akkarawela| 65 o o) o? o) 65 65 o? o) 65 61
Nikawewa ‘puranawela| 50 253 25 |25* 25 | o® o 50 o® |50  s0°
“akkarawela| 120 3527 35 | 70® 707 70 70 | 70l 0P 70?90t
Noﬁes: a = Either missed a:croppiﬁg season totally or only part of the common area was cultivated due
to uncertain rainfall both timing and intensity.
b = Either total failure or reduced yield due to shortage of water.
¢ = Either total failure or reduced yield due to too much rain.
d =
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" .. Table 3 (continuation)

Five Years Data on the Proportion of the Command Area Cultivated
in Twenty Minor Tgnk Villages (Maha 1979-80 to 1983-84)

(Area in acres)

Command

1979 - 1980

1980 - 1981

1981 - 1982

Tank Name Land type . ] _ 11982 - 1983 11983.~ 1984 | Type of
. area -sown = harv.| sown - harv.| sown - harw .sown = harv{ 'sown - harv- | tank and
: e S : L AT o ‘location
puranawela | 48 | 0* 0 0® ol 0* o |:c® o | a8 48 | Traditiona:
Galegama iE b Coa - a o a Ca - Madawachchi:
-akkarawela | 122 4 -33° - 350 8 4 e J207 12 -1-122 122 | Anuradhapur:
: “puranawela | =60 302 20° | o® o | -60 60 60 60° | o? 0 .
Heeralugama | - : - .
akkaravela | 93 3530 xoP |tae o alie? e |072% 4o |iss? L35t
“'puranawela | ' 45 302 o }|: o® ol o® o 02 o |:152 g€
Galebindu- : : : . . : - "
mawewa | iakkarawela | 115 |i20® . 20° | 40® . 15°|.40® 200 |is0®  3sP |110®  60°
-puranawela | 98 ~48% 48 |- o® o | 482 oP | 48® 48 02 o
Athakada R : . A ©a o b a c il
lakkarawela { 121 121 . 121 121 121 | o7 .o . J121.. . .. 01150 30
‘puranawela | 30 o o |17 17 0® o | 17° o° | o® o
Halikubuk- |- 4 g b | .a bl b1 b a "
galewa akkarawela | 69 69 69~ | . 527 527} 69 69 - 69 69 21 21
Notes: a = Either missed a croppiné season totally or only part of the command area was
cultivated due to uncertain rainfall both timing and intensity.
b = Either total failure or reduced yield due to shortage of water.
c = Either total failure or reduced yield due to too much rain.
‘(continued on next page)
% %
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B . Table 3 (continuation) )
Five Years Data on the Proportion . of the Command Area Cultivated
- in Twenty Minor Tank Villages (Maha 1979-80 to 1983-84)
- ' (Area in acres)
" Tank Name |“tand type Command | 1979 - 1980 | 1980 - 1981 | 1981 - 1982 | 1982 - 1983 | 1983 - 1984 | Type of tank
1 Area sown - harv.| Sown - harw| sown - harv.| sown - harv. sown - harv.| and location
puranawelal .~ 50 o? 0 o? o | 152 oP .58 5 o2 0 | Wwater managemen=.
Perumaku- | . . i ° . = : JIRDP Puttalam
ttewa akkarawelaj - - - il B - - - - - - - 1
——— — L — . :
P puranawelal - 130 o2 o | 130 130 | 252 25 130 130 130 130
Unaleeya. | .~ .. - =l - ’ - . : .
' akkarawela - - - C- - © - - - - - -
: ‘puranawelal - 55 |55 552 |0 o2 o0& o 332 33 0°
Mahadoda-} -~ - .- IR . a b . "
nattewa.. |.‘akkarawela ... 65 60%. . .607 | 0% o? 0. o? o] o? o
_ “puranaweld.. 35 35 35 | .35 35 |35 35 35 35 328 32°
Kohamba- | @ - .- . b - 4 "
-gassewa - | ‘akkarawelqy - .- .25 .25. . .25 o? o | o® 0 02 0 0% o]
'puranaweld - 18 18 18 | 152 ol 0® o 02 o 53 5 .
Dharma- Tohne :
paliya - |- 220 22 22 | .o o] 0" o o® o 52 5

Notes: a

b
c

cultivated due.to uncertain rainfall both timing and intensity.

[}

Either total failure or reduced yield due to shortage of water.
Either total failure or reduced yield due to too much rain.

(continued on next page)

Either missed a cropping season totally or only part of the command area was .-
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Table 3 (continuation)

Five Years Data on the Proportion of the Command Area Cultivated
in Twenty Minor Tank Villages (Maha 1979-80 to 1983-84)

{Area in acres)

1979 ~ 1980

1980 - 1981

'Source:

Project field data from Anuradhapura, Puttalam and Trincomalee districts.

Tank Name | Land type Command : : 1981 - 1982 | 1982 - 1983 | 1983 - 1984 | Type of tank’
' . | area .sown ~ harv.| sown - harv. | sown - harv. | sown =--harv- | sown - harv.|{ and location’
_ puranawelal - "18 18 18°|: 18 18 |18 18 .18 18 | 18 18° | water
Bakmee- : - - o I L : ‘ ‘ ¢ | management,
gama ‘akkarawelai - 29 29 29 -'_29 N 22 : ;2. 29 .29 29 - 29 29 VIRP'Trincomals
: 'puranawela 32 32 32 ';32 32 32+ 32 32 32 32 - 22c
-Bellanka-| - 1 : . "
. dewela ~akkarawelal . 73 o 0% 0 'Oé 0 o o 273 73? 58? 48°
fo ‘puranawelal - 174 - 174 174 |:174 174 174 174 2174 174 174 174¢
; Pankulan | T { - . . : . - : .
.. .. .. |- akkarawelal. .30.- 30 30 30 ... 30 }-.30 30 -}: 30 30 | 30 30°¢
! P e A SN A IO A A
: p ranawelal = 40 0 0% 40 40P 40 40 40 40 40 40
i Naduvoo- ... .- o - : b ) b n
}thggu;am_'jakkarawela‘j_ 70 70 70 70 707 70 70 70 70 - 70 70
i: e e . - . . . 3 e .
: - puranawelal 20 20 20°] 20 ‘20 20 20 20 20 20 20°
| Mahamar- e e , bl - ; e "
jkulam ‘akkarawela 50- |- 30 507} .'50 -50. 5% .. 50 50 50 . 50 50
A f—sl e S ST L TE SR ITE AR SN AN |
i ‘ '
i . :
| Notes: a = FEither missed a cropping season totally or only part of the command area
was cultivated due to uncertain rainfall both timing and intensity.
b = Either total failure or reduced yield due to shortage of water.
c = Either total failure or reduced yield due to too much rain.
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Table 4

Maha Rains: Monthly Distribution
in Three Study Locations

{inches)

Mean fionthly Xnuradhapura Puttalam Trincomalee
rainfall and (Madawachchiya) | (Anamaduwa) | (Seruwaweila)
lower 75% ‘ . .

Confidence

Interval

Limit (C.I.L)

Mean annual

rainfall ) 50.67 50.74 69.88
Lower 75% C.I.L{ =~ ~ 49.08 49.00 67.32
‘September

Mean 3.27 2.69 6.08
C.I.L. 2.93 2.35 4.84
October

Mean ' 8.86 10.85 9.49
C.I.L, 7.49 9.84 8.73
" November .

Mean 9.60 9.46 14.52
C.I.L. 8.87 8.77 13.42
December .

Mean 8.93 5.51 17.10
C.I.L. : 8.17 5.08 16.66
' January

Mean 2.53 1.64 5.00
C.I.L. 1.93 1.30 4.00

Note: As discussed in the text later on the 75% C.I.L. may
be an optimistic assessment of farmers' perceptions
of expected rainfall. \

Source: Calculated from mean monthly rainfall data for
20 years (196I-80) from the Meterological, Rainfall
Stations located closest to our field stations.
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Table S5

The Importance of Drought as a Cause of Minor Tank Crop Failure
(Maha 1980-81)

{acres)

1 L 2 o . R T 5 s 6 ' 7
leistrict Name ‘Toﬁal failure | Total failure in Zfotal area Total area i% of total area % of total area
v 4 in minor’ major and minor | failed ‘failed under ‘failed under failed under

schemes and -gchemes and -under major | minor schemes minor schemeés minor schemes

‘under rain fed| under rain fed ‘schemes ;and rain fed | ‘and rain fed and rain fed due

: : “due to drought] ‘due to drought to drought
------- SERETETE TR AR - (minimum) :(minimum) . {(maximum)

Hambantota | - 356 : 333 . - : 333 9375 |l 93.7s
Jaffna N 12446 . : 12762 o 353 N 12409 : 99,70 f 100.00
Mannar R 4278 1 11550 © 7393 L 4157 : 97.17 . |  100.00
vavuniya | 8255 : 9613 © 1396 : 8218 - : 99,55 - 100.00
Mullativu . 0o9514 ¢ .- - 13111 .. 5582 : 7529 ) 79.13 : 100.00
Batticalqa . 2698 : 1279 - 1032 : 100 ; 9,52 . 49.33
, Amparai |- 314 . 99 173 : - " 00.00 ‘ 31.50
Trincomalee 3369 1492 C s 287 j 1254 I 35.78 44.28
Puttalam 35879 ' 3554 487 : 3068 '85.71 99.30
Ariuradhapura | 8563 . 9423 _ ‘1642 : 7780 v 90.86 ) : 100.00
Polonnaruwa 10 : 7 2.47 ) 5 50.00 75.00
Moneragala 664 . 561 17 543 81.78 84.40

Source: Calculated from Statistical Abstract (GOSL,I983g) Table 72 page 110 and Téble 84 page 122,
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Notes to Table 5

Column two of the Table provides figures on the total
area that failed in maha 1980-8l1 in minor schemes and

in rainfed areas. We have added rainfed areas to

minor schem areas assuming that the data sources, based
on asweddumized acreade, do not include highland paddy
(which is genuinely rainfed) and that reported rainfed
areas are sown under minor scheMes on akkarawela land-
thls approach was adopted because there is no published
data available on causes of crép failure by type of
irrigation seheme -

Column thrée di&es’the total area of crop failure under
both ndjor and minor schemes anhd rainfed areas due to
drought.

Column four gives the total area in which the crop failed

under major schemes,

Column five gives the total area on minor schemes and
rainfed areas that failed due to drought on the assumption
that all failure in major schemes was due to drought°

Column six is column five as a percentage of column two.

Column seven is coiumn three as a percentage (maximum = 100)
of column two. Thus the percentage of area in minor '
schemes and rainfed areas that failed due to drought was’
between the values reported in columns six and seven.



Chapter III
MINOR TANK WATER MANAGEMENT PROGRAMMES

 sIntroduction

The increasing size of government investments in water
management programmes ‘is a feature of almost all
developing countries that have made substantial invest-
ments in irrigatidnf ‘One major explanation of this trend
is the realisation that the benefits from irrigation
investments are often not maximised because of inefficient
water use. A second factor ié\thatf_as;theniimited
opportunities for surface water irrigation are utiliéed,
increases in food production will become more dependent
upon improving land productivity in areas where irrigation
investments haVeValready'been”hade (Abernethy; 1984. pp.
(Abernethy, 1984 pp. 1 - 8)

Thoudgh neither of these considerations are especially

' pertinent to dry zone minor tanks, these too have become
a target for water management programmes. In part this
is a natural, though not necessarily logical, development
from water management programmes in major irrigation
schemes;it is presumed that if investment in construction
or rehabilitation of major schemes ‘ought' to be
accompanied by water management programmes, then the same
iﬁperative isféalidffor"minor'Eaﬁk'restoration‘or*»
rehabilitation. ‘Also, the traditional, apparently wasteful,
water use practices in minor tanks during maha are taken,
.reasonably, as evidence of the need for improved water
management. The main initiatives on minor tank water
management have been in association with rehabilitation
programmes but, as described below, they are also being
developed for other tanks not in these programmes.



A distinction is often made (e.g., Levine, 1979; S
Uphoff et al, 1982) between hardware and software compo-
nents of water management. . By hardware 1is meant the
irprovements to downstream control structures and mcasuy
measuring devices that allow more efficient water use;
also included are the basic technical maintenance
regquirements which in minor tanks involved bund, sluice
spill and channel maintenance. Software concerns the
organizational forms adopteé to make most efficient

use of the syster and to ensure that the required
maintenance tasks are carried out. 1In our discussion

of water.hanagemeﬁt nrogrammes, the emphasis is upon

the software component; it is of course the case, in

any system, that there is an interdependence between

the two components and an analysis of software is | _
incomplete'witheut‘considefinq the effects of changes'

in hardware. ‘Nevertheless for minor tankslthis software
emphasis is justifiable because there is 1limited seope
for flexibility in water management hardware, given

that basic system designs are alfeady fixed. Therefore
our concern with hardwarc 1s restricted to issues related
to farmer part1c1patlon in de51gn and location of
hardware items and not with the technical characterlstics'
of hardware°°° which we are not anyway competent to
comment upon. As the discussion shows, the most fundamen-
tal issues relating to the eff1c1ency of minor tank

water management programmes are 1ssues of software°

The following"paragraphs outline the objectives aﬁd

methods of the largest minor taﬁk water management prograrme,
the village Irrigation Rehabilitation Project, and this is
followed by a paragraph on the DAS general water management
programme. Details of some other projects with water
management programmes are given in the appendix to this
chapter. The next section then outlines thegmain elements

of the Water Manacement Package being introduced by'the
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programme; this is followed by a short section on. the .
organisation of water manacement programmes. The remaining

part of the chapter analyses each main component of the
package in relation to traditional farming systems and

water management practices.... . . . , e .

Village Irrigation Rehabilitation Project (VIRP) .

ThlS is the largest proqramme concerned w:th rehabllltatlon
of minor v1llage 1rr:gat10n schemes and has f1nanc1al support
from the World EanP it aims at rehabllltatlng 1200 minor
1rrlgatlon schemes of which about 20 percent are mlnor tanks1
and the rest are anlcuts° It is expected that the’
rehabilitation work w1ll mlnlmlse uncertalnty related to the
avallablllty of 1rr1gatlon water on 77, 805 acres of land
benefiting 20 - 25, €00 farm Famllleso The orOJect area is
spread over almost the whole of the drv and 1ntermediate

zones and a‘small part of the wet zone.

Object1ves~ The pro;ect has two maln objectlveso

rehabilitation of deteriorated minor 1rr10at10n schemes to
increase agrlcultural nroductlon and farm 1ncomes and to
ensure efficient utilisation of stored water pnge- the
rehabilitation work has been completed throuqh 1ntroductlon
of a systematic water manacement proaramme. The project
also aims to strengthen the capa01ty of the major S
government 1nst1tutlons involved w1th mlnor 1rr1qatlon
schemes, partlcularlv the Department of Agrarlan Services,
by prov1d1ng them with necessary tralnlrg, staff equloment
and transport etco, to ensure proper malntenance of these

schemes.

1 In this chapter, minor "schemes” refer to minor tanks.
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Costs and benefits: The VIRP is a 5 year project (1981 - 85)
and has a budget of US$ 25.9 million US$ 43.6 million
including price contingencies (World Bank, 1981, p.Aﬁ4y{u-
It is difficult to estimate precisely the share allotted

to water management. There are five main budget heads;
civil works; equipment; incremental staff costs; other
incremental costs; and training, evaluation and technical -
assistance.

According to the project docuﬁent,,approximatelyv_%- o
11. percent of civil works are for downstream works. Thew,ﬁ
1 training, evaluation and technical assistance head and the
incremental staff cost head (except regional office
allocations) are principally.for water management whereas
the other incremental costs and equipment budcet are mainly
for headworks. Following this allotment, the share of_watef
management in the-budget (net of price contingencies) is | |
US$ 3.4 million, or about 13 percent. The project Iife

has been estimated to be 25 years with the project reachith
its full production levels in 1991. It is estimated that
with full maturity of the project, cropping intensity in

the project areas would increase from 83 to 1l16s

leading to an increase in rice production of 37,80C%} tons

p.a. and a 43% increase in per capita income.

Implementing agencies for rehabilitation work : The Irrigation

Department is responsible for the civil works éomponent_ ,
of the project. Rehabilitation of minor tanks include
improvement of tank bunds and spilways; replacemént of . -

all junction-block type sluicegwith tower-type sluices

(see figures 3 and 4}; improvement of main channels;
alignment of"main:channels and field channels, p¥evision

of appropriate drainagé systeéms, control structures, turnout
structures and measufihg devices. Improvement of field
channels will be done by farmers under the guidance of the
Department of Acgrarian Services.
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Operation and mainienanee of the réhébilitated tanké;-*~—+~-

Rehabilikatea® tanks will be operated and maintained by
the farmers with support from the DAS. However, the
Irrigation Department will be respeﬁsible for ensufing .
satisfactory functioning of the headworks and - structures
rehabilitated under the project for a period of 2 years.

Implementing agency for the water management prograrmme:

The Department of Aqrarlan Services is respon51ble for

planning and 1mp1ementat10n of the water manaoement programme

in the rehabllltated tanks to ensure optlmum utilisation

of the avallable water° upe01flc water manugement programmes

will be prepared for 1nd1v1dual tanks in consultatibn with

the farmers and will ke operated by the farmers under the
guidance”of the DAS staff. A new set of agricultural and

irrigation practices is being introduced under Ehe “t' »
water management programme_which will be discusséed in

detail later in this chapter. ' f" | o .

Criteria for selecting minor tanks: Accordinc tc the
project document, in selecﬁing minor tanks for ‘
rehabilitation, highest pribrty should be given to those
schemes which'would-yield maximum returns with a relatively
small investment. On the other hand, lowest p;iority should
be given to those minor tanks which Have been abandoned

long ago and would.require almost complete reconstruction.
The following criteria are used for selecting minor

tanks: |

i. the commend areaunder a tank should not be

less than 20 acres, except if- a tank is one in a

cascade and reguires improvements to provide .

safety for. the tanks downstreams
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Figure 3

i. SLUICE VERTICALS PIPES
2. JUNCTION BLOCK
3. SLUICE OUTLET PIPES -

4. OUTLET PWE COLLARS
9. SiLL LEVEL OF sLuice
. 10. PULL SuUPPLY LEVEL

Junction Block Type Sluice

Source: National Freedom From Hunger Campaign
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tanks in inhabited areas with easy access
should be given priorty:

the useful storage of the tank should not

be less than 3 acre feet per acre, 2.5 acre = ..
feet per acre, and 1.5 arre feet per acre

of commaﬁd area in the dry, intermediate

and wet zonesrespectively; .

the useful tank storage should not exceed
70% of the yield potential computed from
iso=-vyield curves of the Irrigation Department;

the tank should benefit at least ten faﬁilies}

the incremental area brought under direct
maha 1irrigation should be at least ten
times privately irrigated lands submerged or three

. times other cultivated lands .submerged:

the soils of the catchment area, reservoir
and the command area should be suitabkle
for their respective purposes;

the cost for a project including all civil
works and physical contingencies valued at
mid-1980 prices, but excluding price
contingencies, enginéering and administration,
should not exceed Rs. 5,000 per acre for the
existing area plus Rs. 10,000 per acre for

* the inc¢remental area.

The Department of Rgrarian Services Water Manacement Programme

The DAS has undertaken a modernisation -programme for
500 minor tanks with financial support from the Werld Bank.
This is a two year programme (1983-85) and modernisation

work mainlv involves on-farm development work and minor

repairs or improvements to the headworks.
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The main OBjéctiVé of this prbgramme ié‘to:ihgrdduce‘

a systematic water management programme to %ﬁé non-rehabili-
tated working minor tanks by providinc them with appropriate
downstream facilities ~ for example, improvement: of main

and field'channeISffprdvision of drainage systems and
installation of control structures. The water management
programme to be introduced to modernised tanks ‘is identical
to that of .the minor tonks rehabilitated under'VIRP and IRDP
A small numker of nminor tankq are also modernised

every year by the DAS with fundlng from its own departmental
budget and from the decentralised budcet ;anks thus
modernised ‘are also brought under the new water management

’

programme.

Components of the Water Management Programme

The description of VIRP, the DAS programme, and :others in
the appendix, provide @a ‘context -for this secticn which
lists the main ccmponents common to those water management

programmes executed by the DAS.

The water managerent programme executed by the DAS
has three components:

1. Civil Works: i) - improvement of field channels and
' provision of control structures for

efficient delivery of water;

“§i) ‘installation-of measurinc devicés--

"£o measure seepage and conveyance -

- losses; and
iii) prov:qlon and upqradlnq of dralnaae

fac1llt1es°
e Y

»
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2. Improved. Agricultural Practices:

i. " drv sowing of paddy in the maha season

~ with early rains; o

ii,‘ploughinq immediately after mahe and
yala harvests tc facilitate early land
preparatien for theffollowinq season;

iii orowing subsidiary (non-vaddy) croos .
,in the zala season;

1v promction of short duratlon varieties
o of naddv in both maha and 2 . geasons.’

3. System Manaqement

i, establishment of farmers commlttees for the
‘0peratlon and maintenance of the schemes
‘and for 1mnlementatlon of the water managre«=

ment proqramme° o '

ii cultivating- only part of the command area in -

. periods of water shortage;

| : iii rotaticnal water supply system with fixed

aelivery schedule; - .
. areas

iv allocatlon of water to tall/before q{ﬁfhg
it to the head2 '

v supplemental irrigation both in maha and
yala; (Worle Bank, 1981, DrsS, 1984a)

2 Although there is no mention of this practice either-
. in the World Bank or in DAS documents on the water
management programme, we found during our field
visits that Agricultural Planning Teams were trylng
to introduce this systenm.
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VOrcanlsatlon of Water Management Programmes

The Uater Manaqe&ent DlVlSlon of the Dl is responsible
for planning and implementing the above mentioned water
management programme. This programme is introduced after
DAS takes over rehabilitated tanks from the Ifrigaticn
Department on satisfactory completion of the construction
work. At the field level, the water managment programme
is carried out by Pgrlcultural Plannlna Teams (2PTs) . Each
APT consists of a Technlcal Offlcer (TO), one Agricultural
Instructor (AI) seconded to DAS by the’ Mlnlstrv of
Agriculture, and the Divisicnal Off;cer (DO) of the local
Agrarian Service Centre. The TC is mainly responsible for
supervision of the operation and maintenance of the
schemes; the AI is mainly respoﬂsible”for}introducing
'improved'agricultural practices, and overall coordination
of the APT's programmes- at the field level is supervised
by the DO. - At the district level, the water management
programme is coordinated by the. Assistant Commissioner

of DAS and Coordination at the natlonal 1evel is the
responsiblllty cf the Deputy Comm1531oner of the Water

Management Division of DAS in Colombo.

Water management in minor tanks is a new subkject in

Sri Lanka and training programmes have been orgenised on

it for APT members, other DAS personnel and staff from
other government departments invclved with this programme.
These training programmes cover a wide rangerf disciplines
in both social and natural sciences (DAS, 1984c). Rs
effective implementation of the programme depends mainly

on the cooperation of the yaya palakad - .and the farmers,

training programmes have also hean organised for them.
There is a three-dav training for the yayaspalaka and a

one-day training for the farmers, where Lhev are introduced
to the concept of water manacement the - 1mportance of

and benefits from improved irrigation and acricultural
practices, and their roles inAimplementation of the water
manacement prograrme and in the operation and maintenance

of the schemeg
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Each APT is responsible for the water manacement

proéramme in 15-20 tanks and they are expected to develop
specific programmes for individual tanks. In their
training they are taught that these programmes should be
developed on the basis of rainfall, soil type and
hydrological data and a prcper understanding of the
existing agricultural practices; and that due consideration
should be paid to production constraints and the risks
under which cu}tivators operate. At the village level,
APTs are supported by the lccal Cultivation Officer (CO)
of DAS, the Tank Ffupervisor (TS) in charge of 10-15 tanks,
also of DAS, the KVS of the extension sercices, and the

yaya palaka of the tank.

To ensure efficient utilisation of tank water, the
command area under each tank has been divided into a
number of blocks. Each blecck consists of about 10 acres

~of land involving 6- 10 farmers receiving water from the

same field channel. 211 farmers within a block are supvlied
water through a single farm turncut structure and pipe
outlet,3.'It is expected that this new system of water
allocation will reduce seepace and conveyance losses.

The pipe outlets are usually of 4 inches diameter and can :
discharge a maximum of 0.5 cusecs of wéter depending on the
available head in the channel (DAS, 1984a pp. 9-10). Water
is distributed*on.a:nmxﬁﬂbnalﬂ.basis between the blocks and
within a block 'distributicn is from field to field. To
ensure thateafp block receives its share of water and that
water is not misused within a block, one grour leader is
selected frcm each block by the farmers. There is a tank
ccmmittee for each tank with representation of the group
leaders and headed by the yaya palaka. All local

- s e a5 T O €3 O C O E R G D D . . e

3 See figure 5.
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" Figure 5

WATER ALLOCATION IN WATER MANAGEMENT TANK
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government cfficials involved with water management
pregrammes are members of the tank committee. Everything

related to the water management programme should be
discussed in meetincs of the tank committee and must

be approved by the farmers in kanna meetings
(Medagama, 1982: 1984).

These components are discussed in the next sectiono
‘Slnce the concern here is with the scftware components
the c1v1l works corponents have been excluded. Also,
the promotion of short-duration varieties and the use of
sﬁpplemental ifri@ation inagggg ard yala componénts”have
not been discussed since these practices are both
widely adopted'already°

The Water Ménadement Package

Dry sewing of paddy in the maha 'season: Dry sowing of

paddy in the maha season has been identified by the water
management programme as the main contributor to.its water -
saving strategy. The practice advocated is dry sowing of
paddy with the onset of the maha rains instead of waiting
for the tank to fill. The crop can thus mature with direct
rainfall, recuirino only limited supplementary irrigation
from the tank: -The water saved allows the cultivation of
either another'paddy cr a non-paddy crcp in the vala season.

Dry sowing is‘a?yway a practice familiar to farmers in-
many parts of the dry zone (DAS, 1984a; Gunasekera and
Fernando, 1981)., The water management programme is
essentially conéerned with extending the practice in maha
to a larger share of the cultivated area, thereby allowing
an improvement in cropping intensity ky extending the area
cultivable in yala usinc steored tank water. The underlyinc
factors determihing land pnreparation practices are rainfall

patterns, expecﬁations‘about rainfall patterns, attitudes
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towareds risk, holding sizes, Qatér“rights'and access to
inputs. Whilst there is certainly scope for changes that -
will affect these determinants and thereby encourage dry
sowing, it 'is by no means clear that water management inputs
are the principal tool Ly which these. changes can be
achieved. Indeed, our field experience suggests that the
emphasis on dry sowing is likely to have a very limited
impact; where it is not already practiced there 'are

rainfall and other.‘factors which constrain its —economic

viability,

The Walaoambahuwa prcject" is freauentlv referred

to as the model on vhich, the pr1nc1ple of dry scw1ng has
been elaborated. It has been described as 1ntroauc1ng a new
concept of technology to improve cropping iﬁtensities -
which are low in minor irrigation schemes “because of
inefficient water management practices™ (Upasena et al,

1980 p. 51). Timely cultivation (dry sowing) is "the-

crux of the new technology" (ibid p. 58). The study

cited only\uses data up to 1980 and the impressive yield -
and acreage improvements during this period were a

- consequence of well distributed rainhs (Somasiri, 1979 p. 36;
personal communication, Dr. Fernando, Deputy Director Maha
Illuppallama Agricultural Research Station) and substantial
project inputs managed by project staff (personal
communication, Ananda- Jayasinahe, RO; Mahaweli H. Area and
previously involved in the Walagambahuwa project) .

As described below these results have not been maintained;
recent experience, as farmers there readily agree, does

not support the acdoption of dry sowing. This is not a-
criticism but a recogni tion that the Walagambahuwa project
must be regarded in an acticn research frame work:

the diversity of research at:Walagambahuwa by meny
disciplines over several years,; has substantively

improved out understanding of the complexities of minor
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tank operation. It has not really generated new technoloqy
but -explored the technical fea51b111ty of extending

a traditlonal*practlce, dry sowing, to a wider acreage.

The research need now is to 1dent1fy,the socio=-economic
constraints cn what has been shown to be technically

feasible.

If farmers dry sow paddy at the.first'gaha rains, and

then there is a prolonqed gap between the first and second
rains, the result is a total crop fallure. This actually !
happened in the Walacambahuwa tank 1n maha 1981 - 82

Paddy was dry\scwn on the total command area with the flrst
maha rains:upon the advice of the prOJect personnel but '
there was a total crop fallure due to a 1ong celay in

the occurrence of the subsequent rains. Althouqh it was

a. bad year (1 e. poor ra1n) for the whole of the drv
zone, cultlvatcrs us1nq the Walagambahuwa Tank belleved
that if they hac not llstened to progect personnel and
waited for the tank to £ill (as they would ncrmally do

in a year of erratlc ralnfall), they could ‘have grown at’
least some paddy on part of the ccmmand area u51ng the'”
tank water and avoicded a total crop fallure° In that '
season, cultivators wasted their effort, their money
invested in land preparatlon and their seed The success
of project personnel 1n persuadlng farmers to dry sow

was due in large part to the free prov151on by the

project of tractors for drv land preparatlon° The nrogect
has now flnlshec but according to the yaya palaka “and

4 The latest paper on the Walagambahuwa cropping system
project only uses data up to 1980 (siripala, 1984) and

- this experlence was related by the yaya palaka and the
Agricultural Instructor. There was also no maha
harvest in 1982-83, S .
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the Aqucultural Instructor of the WalaOGmbahuwa Tank

it would now be 1mpos51ble to persuade farmers to sow

paddy under dry condition with the first maha rains due - .
to the rlsks involved with it. o

Other projects have had a 51m11ar experlence° In _

the Tank Irrigation Modernlzatlon Project of five major

schemes in the dry zone (1n1t1ateé in 1978, ,ﬁn attempt

has been made over several years to 1ntr0duce dry sow1ng

of paddy but so far it has not achieved any success. The
possibility of wide- scale adoption of dry sow1ng in the proiect
area -in future alsc looks remote because the rlsk associated
with its practice is so large compared to thet of conventlonal

sowing under mud conditions (Abeysekera, 1984).

Thus a careful readlnq of Walagambahuwa results would

certainly not lead to the conclu51on that the total command N
area should be dry sown with the first maha ralns, yet
this is the recommendﬂtlon of the water management procramme° -

This view 1s strongly relnforced by Walaqambahuwa data on
the seasonality of cash earning (see figure €) which

are at their annual low point prec1sely when ‘cash to pay for
tractors is needed (Slrlpala,:1984)

More generally, it has to be recognlsed that the
traditional practice of dry sow1nq varles between areas

of reliable (i.e., maha rain starts in tlme,ahd once
started follow aemore or less predictable coutse)iand
unreliable 'i:a'infai'l&'patterns‘(i.e° maha rains often come
late and are difficult to predict). In places where the
rainfall pattern is rellable,_both land preperation ané .
dry sow1ng of" paddy begin with the commencement of the
maha rain.which is qenerallv at the end of September:, Tanks: studled
. under the water management programme of VIRP in Trincamalee districts
belong to this category. In this area, in maha 1984-85 some fammers
were observed to prepare their land even before the onset of the maha

>

rains.
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In areas where the rainfall pattern -is erratic, land
preparation and dry sowing usually occur from the middle

of October to the first vart of November with the occurrence
of the second round of the maha rains. Of course, farmers

4o not remain idle with this time in years when maha rains

~come early and show promise of continuity, but farmers in

_many parts of the dry zone are not lucky enough to have
such good years often. "All the ten traditional tanks
studied in Anuradhapura and the five IRDP tanks in
Puttalam fall into this. cafgaorv In maha 1984-85, in
thirteen out of these flfteen tanks, no land prepération
or sowing was done at all by the third week of October
as farmers were waiting for the second spell of the maha
rains; of the remaining two tanks, land -Rreparation
but ‘not” sowing ‘was compléted «p c¢nlyra small- pakt-of:the
command area. There was a special reason for this -
those plots were cultiVated by tractor owners; they

prepared théir,land in advance because they would lose very liu

~little in case of a crop failure cdmpared to the farmers

who have to hire a tractor for land preparatioﬁ. Moreover, at
that time the opportunity cost of their own tractor use
was, reportedly,'low as there.was no demand for hiring
their tractors and the only cost incurred was for fuel.

"By preparing their land early, tractor owners generate "ior

more -time for profitable hiring out during the land

preparation season.

Thus'in areas of unreliable rainfall, dry sowing

of paddy at the beginning of the maha rains risks financial
losses if latér rains fail and crop fails. Farmers

minimise the risk of a crop failure by delaying their sowing.
This practice follows from farmers" experimentation with
different sowing dates and their current practice is the

one found to be optimal qiveh their attitude

towafds income ané risk (Farmer, 1954 p. 25; 1957 p. 45).
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According to farmers in these areas, it is very difficult
to tell anythina about the season’'s ralnfall pattern from
a few showers in the beginning of the season- it is only.
arounc the end of October or beglnnlnq of November that
the ralnfallApattern becomes stabilised and farmers can be
sure to some extent (hhey say they can) about the water
situation;_ On‘céreful examination of the rainfall,
farmers grow dry-sown baddy only on that land for which

there will be enough tank water for supplementary irrigation‘

once rains stop in January, after supplying water to -
the land sown under 1rr1gated conditions. (this point ..
will be taken up in cetail later in this section). .
Even all these calculations do not always guarantee a

successful harvést if the distribution of maha rains fails. .-

to conform to the expected pattern if rains stop earlier. ... .

instead of continuing till January.

The above discussion shuws that reliability of

rainfall in a partlcular area is the main determinant of
the perlod during which dry sowing of paddy is undertaken-
and the major constraint in the implementation of.a
programme to promote dry sowino of paddy with' the flrst

maha rains. The tanks under the water management programme,

where farmers wére_observed to practice dry sowing of = o
paddy with the beginning of the maha rains, had nothing to

~do with the prooramme in particular. Rather, it had been

the traditionalipractice in theose areas cdue to favourable
rainfall conditions. On the other hand, dry sowing of -

paddy with the onset 6f the maha rains- does not seem to have -

much prospect cf being adopted-in areas of unfavourable’
rainfall conditions because it involves too much risk.



16
Farmers have developed a strategy to overcome some of
the risks associated with dry sowing of paddy with the -
beginning of the maha rains, on the basis of their’
experience. Under this ‘strategy, paddy is dry sown ‘on part
of the command”afea'(usually'the'akkaraWelajphﬁs)'if”ahd-
when the~m§§§_ rains appear reasonably stable and intense. ' ..
According to Abeyratne (1962) this is usually around i
mid-October to earlY-November’which is consistent*With”““*w
our field evidence on the peak periods of dry sowing in ‘
areas of erratic rainfall. The remaining parti(uSUally
the puranawela land) is sown under irrigated condition if
and when sufficient water is stored in the tank. |

This was found to be a common practice in all the ten
traditional tanks studied in the Anuradhapura and five

water management ténks in Puttalam. This is different from
the water management_proqramme recommendation of dry

sowing of paddy on the total command area but it is.
definitely regarded as a more viable strategy by the
cultivators., Through adopting the combined methods of

dry and irrigated<soWing farmers are spreacding risk.

If dry sown paddy fails due to unreliable rainfall, there

is still the possibility of some harvest from the irrigated..
fields; farmers will have soime paddy to live on and

o1

seed for the next season..

Timing of the dry ‘sowing of paddy in’ the maha season

is alsc affected by whether the same farmer cultivates.
.1and -under more than one tank. °This influences farmers®
decision: about whether to.do dfy,SOWind'or:sowing under
irrigated conditions in a*particular maha season under a
particular tank. The timing and method of sowincg in one
tank depends on what is beinc doen under other tanks.
Farmers mentioned that they practice a rotational system
of dry sowing and irrigated sowing between the tanks.
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This is similar“to the risk aversion strategy of =~ *°7
combining two methods of sowing under the same tank.
Our fleld experlence on this 1s also supported ‘by
Chambers (1974) '

Farmers aré”often criticised for postponing their
maha cultivation until their tank is full. 'This means
total wastage of the bhenefits of direct maha ‘rains, which,

if utilised, can save a significant amount of tank water,
which inh turn can be used to bring more land under

cultivation and1tnereby increase production. Although our
study has not come across any tank where farmers wait until
their tank is pompletely full, they do wait until sufficient
water is stored in the tank ahd this is rational under -
situations of extemely uncertain rainfall pattern.

Risk-averse farmers delay tkeir cultivation because the

only thing whlch is certain and which guarantees their

crcp is the amount of water stored in the tank.

Farmers cannot’afford the 1uxury of obsession Wwith ‘the idea’ of
water saving and increased national food production;- B
the prlmary concern of their water managment is to eliminate
risks to farm income. by securing some crop. There is a . -
direct clash between the interests of the individual paddy
cultivator and the national government's interest in

achieving self-sufficiency in food through effective
utilisation of water resources (ILO, 1970; Siy, 1982)

Other researchers have drawn attention to this. A report

on dry sowing of paddy under the Valagambahuwa Project
(Sikurajapathy and Senaratne, 1978) pointed out that

an overall recommendation for increasing paddy»production
under dry sown condltlons may not be suited to farmers'

best interests,



The main problem with the new. acrlcultural practices
recommended by water management programme is, that. although
they are theoretlcally sound from a water-use efficiency
viewpoint and more profitable on paper than traditional
patterns, they conveniently sidestep the main issue.

They assume that a, farmer, under - conditions of - extraine

risk, is.a profit max1m1serw,.Inwfact .as .is. well known

(see e.qg. Llpton, 1968), the farmers. qtrategy is.more.
likely to be one- of minimising. his max1mum losses maximisingd
his minimum profit) if things gc.badly and water is gcarce.
He is playing a game.against nature in which he chooses . .
the»typeaand.amounts,qfv;andﬁ;hat.he.inyes;s.hie,scarece-
labour, capital and management regoureee;;nfafter making . ...
informed“gUessesnabeut,hoﬁqﬁHSare,will play (this season's
rains). Farmers with higher.incomes .and lower aversion ...
to risk will be more.willing to.adopt. the high-risk. ... ..:s
strategy of dry sow1nc the.-whole command area; in effect
this suggests that adoption of -this strategy is. dependent
upon other (income-enhancing or risk=-rdducing) interventions
such as. cheapter inputs, including credit, better .product.

prices . etc.

Ploughing followina the mahba and yala harvest:5 this

exercise has been recommended to.promote the practice cf dry
sowing of paddy with the onset of the maha rains.

o e w2 D o e €3 T S0 67 C0 €8 CR G G O G

5 Dlscu551on w1ll be llmlted to plouthnq after the maha
harvest only since a yala crop ‘is not a regular ‘even
in most minor tank villages . in the drxy zone. .. :
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Plcughing under dry conditions generally requires a tractor i
and in many areas of the dry zone farmers suffer from the
prcoblem of 1nadeauate access to tractors, for two reasons°

i, every body wants to plough their land at the same

time after the raha ralns start and the number- of

tractors is limitec; anﬁ

ii. Some farmers co net have enough cash to hire a tractor.
The suggestion of ploughing land immediately after the

maha harvest is expected to solve both these prckelms
because tractor availakility should be greater than as.

there is ne tractor demand for other acoricultural activities
and because farmers have cash in hand follecwing sales of

the recently harvested paddy. . o e

; e
There is a sound rationale behind this argument-but :

there are some prcblems in its” implementation.  -First,; farmers
farmers have pointed out that the long gap between two:"" .
maha seasons necessitates anbther.ploughing immeciately
before sowing (Abeysekera,:1984). If this is.generallyt

true then farmers have every reason for not adopting the:: -
recommended practice, since the whole éxercise:is -futilei -
and merely increases the total cost of land prepara€30r70tor
which is already High'' ‘In our:study’villages it costs

Rs. 500 - 550 per acre; abbut the’'same. amount has been
reported’ in Abeysekera’ (1982) and in the:costs of cultivation
studies for irrigated paddy in Pnurahdpaura ‘for maha

1982-83 (GOSL 1983c p. 65). -
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‘Secondq_it;ié'more than six months between one ‘maha
harvest and the next maha cultivation. Poor economic
conditions deprive many farmers from taking advantage

of such long-term planning. Moveover, in areas of -
unreliable rainfall the idea of ploughing land before

the maha rains may be viewed by farmers as foolish;

they believe that how many acres of land and, therefore,
which plots can be cultivated in a particular maha A
‘season can reasonably be determined only after the onset .
of the maha rains. L

This aspect of farmers' behaviour may seem.

irrational to water management personnel who approx1mately
predict the rainfall pattern using the lower boundary of
the 75 percent'probability levels of rainfall based on

.20 Years or more of rainfall data. The accuracy of this
prediction is not free from suspicion mainly because of.
the quality of data used (Panab§kke anc Walgama, 1974)
But ignoring this problem, it is not clear that this
measure will reasonably reflect farmer perceptions of
probdble rainfall patterns..

Rainfall distribution patterns are positively skewed,

i.e., the mean will be higher than the median or mode., _
The modal value, the most frequently occurring ralnfall is
the 51ng1e best 1nd1cator of what rainfall ‘may be in any one
year. The lower houndary of the 75 percent probabillty
level for the mean may or may not be greater than the mode,
it depends on the degree of skewness. Farmers behaviour is

f d b
influenced most by modal values ’héﬁ?ﬁ}etgélons of

early season rainfall patterns;7 they do not believe
in abstract statistics; they believe in what they have

7 Whilst simple methods of correctlng for skewness have
. been. developed and applied to Sri Lankan .data (Panabokke -

B and Walgama, 1974). the probability level apparently
- now being used is the un corrected 75 percent prdbability
level based on the simple mean. N
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learned from thelr years of exoerlence and act accordlngly
Thus,. 1ndependent of the problem of risk- averslon'
producing a different 1nterpretat10n by farmers of a
particular rainfall probablllty level it also appears
probable that the maximum llkellhOOd flqures ‘used by g
APTs are dlfferent anc hlqher, than those that farmers have i
in mind however murkily calculated o

Third, 1t 1s mlsleadlnc to assume that farmers

are. in a better flﬂanc1al situation after each maha '“t
harvest because in minor tanks it varles so much from S
year to year, larqely due to variations in ralnfall

This has been emphasised by Abeyratne (1975) and is supported
by our data (Table 5). Our study has founcd that many

farmers falled to grow a maha crop in a year of good ra1n
when it was followed by a year cf poor harvest as they 4

did not have seed 1n their store nor did they have money

to buy seed or hire a tractor.

These three‘points about farmers bchav1our are supported

by the experlence of the Tank Irrloatlon Vodernlzation
Pro1ect o Suff1c1ent number of tractors have keen
1ntroduced by the project to overcome the problem of
inadegquate access to tractors but even then farmers refralned
from oloughlng their land after the maha harvest because of

. the reasons already discussed (Abeysekera, 1984).

Growing subsidiary (non-padcy) crops in the yala season:

This aspect of the water manaqement prooramme is almed at
diversificatfon cf crops by introducing the k idea of grOW1ng
non=-paddy crops in the yala season. The nurpose is to
cultivate more land by usino the same quaantlty of water

since water requirements for non-paddy crops are significantly
lower than for paddy crops. Farmer'’s preference for

growing paddy in the yala season rather than_growing

'
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non-paddy crops is a well-established fact. . Farmers'

paddy preference.is not purely economic; it is at least .
in ‘part because rice is the dietary staple and other crops .
either cannot be used as a substitute for rice in ccnsumption
or are inferior substitutes- farmers prefer rice to other
cereals. As a result, some farmers prefer to grow paddy

on a small parcel of land rather ‘than orowing other

crops on a bigger plot. This situation is not very likely
to chance in the near future without substantial change’

in dietary habits (thié takes a long time). From an @
economic perépective, diversification reguires that farmers
must be sure about earning at least the eguivalent amount
of income from_grow1ng,non paddy crops &s they . can earn
from growing paddy; there are at least fivé_substantive
limitatiohs that are relevant here and whieh we discuss .
in tirn: marketinc, seeds credit, extensioﬁ and scils.

Crop diver51f1cat10n proqrammes are notnew in

Sri Lanka (Sanmugam ané Senanayke, 1982), several natlonal
policies and programmes have been introduced since the
mid-sixties to promote cultivation of subsidiary crops
although with a different objective in view,,i,e.vsaving
fereign exchange by curtailing import of these crops.

There is a general consensus on the fact that the

two main reasons behinc¢ farmers' reluctance to grow
subsidiary crops are lack of assured markets and low

prices; i.e., intensive ‘irrigated cultivation of the suggested
non-padcdy crops requires’ large amounts of labour ané the
returns to labour are much lower than fer paddy. To
overcome this problem, floor price'schemes have been
introduced for coarse gmains and pulses anc¢ several agencies
have been entrusted with the responsibility of purchasing
these crops. Despite all these efforts, sc far, no
significant changes have been observed 1nvfarmers response

to this programme (Farrincton and Abeyratne 1982, vart II )
pp. 127; Sanmugam and Senanayake, 1982). Fccording to
Shanmugam and Senanayake (1982), poor implementation of

- . . : s
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policieS{and.—wine'f»»fic.ient management of procurement: and -
distributionsystems were hindrances:to the success of the:
programme. Purchasing agencies failed to performwtheir“role
effectlvely due to lack of capltal and lack of supnortlng
services, of whlch 1nadequate storaqe fac111t1es was the
main one. Agenc1es hac nroblems w1th dlsposal &F “the crops
after they had beén orocured due to lack of demand in khe
market. , ‘ ' ' N

Cultlvatlon of severaAi crons, notably cowpea, mlllets,
malze, black gram qreen gram, soya beans, ground nut, onions .
ané chillies has been suaqested To help relax marketlng
constralnts on thlS crop dlver51f1cat10n proqramme, the
first step should be to determlne the country's need for
each of these crops. ' The second step' is to exnand the
efforts already keing made to explorc expcrt markets for
those crops for which there is the potentlal of produc1ng

in excess: of the country's requlrement Explorlnq both
1nterna1 and extcrnal markets is essentlal because 1F
government agenc1es cannot sell the crops procured by them
then thelr operatlnq capltal 1s held up, ‘which ﬁffects their
subsequent opera+1ons° This is very llkely to encouraqe
these aoenc1es to procure as little as posslble,, All these
marketlng problems clearly must le rev1ewed carefullv and
corrective neasures should te taken for “the crop =
dlver51f1catlon compnnent of the water manaaement

oroqramme to achleve success.

Second, this'ﬁrccramﬁe'is Vuinerable'tdtseed prohiems,
The dec131on about whether to grow paddy or a non=naddy
crop under any tank in a oartlcular yala season 'is actually

taken after the maha harvest, dependinq ‘on thé arount of

water left in the tank;'quever, ‘in ordér to ke able to

supply seeds, ‘the Bepartment of ‘Pgriculturé needs. to know
in advance for ‘which crops~and-in:which quantities seeds

R B DS
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are required This 1s a v1cious circle and since the 1deal
solution of taklng crop deC151ons well in advence is
infeasible under the current c1rcumstances, there secem to be
only two 00551ble solutlons.

i. The Deparﬁment‘of”Aﬁficulture‘should'hOId a buffer

stock of seeds for ‘both paddy and. non-padéy
' crops §0. that it can supply whichever one is

wanted. The problem here is the commitmeht of - -
operating capital in the forim of sSeed stocks
which the department cannot afford due to the
limited budeet under the heading for seed (personal
‘communication, S.H. Charles, Deputy Director, seed
and farms). If the Government is determined to
make the crop diversification programme a success,.
then it will be necessary to allocate more
~funds, at least initially, under the seed heading
to give the department the required flex1b111ty

ii Farmers should keep their own seed"sgock for both
~ paddy and non-paddy crops. Agricultural extension
~workers are trying to persuade farmers to do
‘this through selling sample stock. . Own farm
- production of seed stock is of course the
traditional practice. The proklem with it lies
in the economic capacity of farmers to beld
stocks (to a lesser extent, their capacity to
- maintain quality and viability during stcorage) and
their-requirements for renewal to maintain purity.
These issues cannot be dealt with here in the
detail they deserve; there are a complex set .
of biologica, economic and institutional aspects -
to seed policy wkich require special study (see
Charles, 1982) and here we can only emphasise that
‘the seed problem is a serious and fundamental.
constraints on the prOSpects for agrlcultural

diversification.
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Third, cultivation of non-paddy crops often has . .
high credit requirements, because, apart from seeds and
‘chemical inputs they involve comsiderable on- farm work for
land preparation (furrows and ridges) and drainace systems.
Therefore, no amount of extension work can make the
prooramme a success unless farmers are provided. with

the necessary credit facilities. This.is‘not to say

that credit facilities are non-existent at présent but
that they are inadquete. IﬁDP'has-a‘eredit component

but VIRP has not :included any such»provision;, Moreover,
our field experience ané data from other sources suggest
that most farmers cannot.utilise the limited credit
facilities;availableimeinly.becaueeﬁmeny of them are
defaulterSgand beceuSe of problems.with the timelines of
institutional credit. '

Our household survey. data from 10 v1llaqes qhowee

that only 20 percent of total househoids (219) had taken
loans for cultivation purposes and that not a single - loan
was from institutional sources. ' Defaulting was reported -
by most farmers as the reason for .not getting institutional"
credit ané'longfdélay'in receiving loans was mentioned’ by

a small percentage of farmers. Herath et al. (1984) reported
in a baseline sUrQey of 6 VIRP tank villages that 56 percent
of the total households (I51) took loans feor cultivation
purposes and only about 17 percent of these came from
institutional sources i.e., cooperatives and rural banks.
The reasons for nct taking lcans from institutional ‘sources
were the same as those found by our study. "The default -
problem has also keen mentioned in the project document for
Puttalam IRDP (World Bank, 1580 P.20). According to a
statement of the Chairman of People's Bank, the rate of
default from cultivaticn: 1oans was as high as 78 percent

in 1978 (Ceylon Dale News, 7 Feburary 1985) .
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This problem of earlier non- repayment restrictinq

farmef access to credlt is a serious one not admlttlng

of eaSy solutlon° The banks reluctance to extend further
serv1Ces to’ defaulters is oerfectly understandable, from
their perspectlve.s“ Successful credlt schemes do requlre
discipline 1n ohserv1nc repavment . scheduléss and fallure
to repay, whether due to a poor harvest or 1nterfering '

polltic1ans"“s a threat to any 1nst1tut10nal credlt

scheme. Slnce ‘hon- formal credjt is usuallv more expens1vei

restrictions Of" formal credlt are also a threat to farmer

1ncomes§x’There are two problems - that concernlng the
0051tion of past defaulters and that concernlno the need
to avaid defaultlnq becomlnc an established practlce in e
new programmes° Leqal controls are cumbersome and open

to corruptlon afid the golution to these nroblems must

to a Very large extent be found within the 1nst1tutlonal

framework 1n whlch new- credlt oroqrammes are 1ntroduced : n

A solution to the’firstfproblem will very'prcbablyxg =
depend upon high level decisions in Colombo to allow .

writing“pff the past loans. This will (or should) only be
forthcoming ‘if the banks can be'convinced.that future

programmes will not suffer a similar fate (whilst the banks

are under some political pressure to make farm loans -

availakble more readily, the high”transaction costs they' ,

incur in part ‘explains their reluctance even if ‘there are ..

no defaulters). 2 possible alternatlve solution to thlS‘

first problem would be for new proqrammes to settle this
defaulting farmers' debts but this is expens1ve for the
procramme and administratively complex.

oy
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8" It remains to be seen whether the recent (March 1985)
government initiative on Regional Rural Development
Banks will 1mprove the 51tuat10n. : '
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The besﬁ'éhance‘df developina bank and farmers'
relations lies in ‘effective operation of new programmes
through imposing strict credit discipline. - This is.
costly, at 1east 1n1t1ally, and involves funding of
additional superv1sors (or paying the banks to provide them),
51mp11f1cat10n of loan procedures and, ideally, of '
repayment arrangements; an effective crop insurance is‘
also necessary. It is not appropriate to dwell on these
points here ‘kut if, as arguéd, efféctive credit is a
necessary component of minor tank agricultural develcpment,
then it is also necessary that the credit probklem be given |
a much higher priority than it has so far received. ... .. .- .

Fourth, -some of the crops suggested are completély

new to many_farmers and for other érOps, although\farmérs’
may have expeérience of growing them uncder rainfed conditions,
they lack exﬁerience in growing them under irrigated
concitions. ‘Therefore, in the beginning, the'crop
diversificaticon programme will need intensive support of

the agrlcultural ‘extension service to select suitable

crops for dlffernt soil types, to supply seeds, to determlne
input requlrements of different crops, to determine’ ‘water '
reguirements- pf dif ferent crops and to cdevelop irrigation
schedules accordingly. Moreover, cultivation of non-paddy’
creps on irrigated paddy land may necessitate changes in':
irrigation layouts vhich may cause some social and other -
problems (Somasiri, 1978 p. 31).

Finally, some}éoils, for example, the heavy
textured poorly drained types, may nct be suitable for
growing any other:cpgp kut paddy.

The foregoing discussion leads to the conclusion

that efficient planning and coordination at every stage

“from production to final cohsumption of different crops

is a prefrequiéite for the success of the crop
diversification prograrme. The issues, only summarised here,
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are complex and it is,possible, perhaps probable, that a
well intended programme will fail to achieve its objectives
due to lack of eFfectlve plannlnq and coordination.
Therefore, it is of utmost 1mportance to build up a

network of strong, supportlnq services (extens1on research
credit, stecrage, transnortatlon and marketino) tc. ensure
smooth operation of the programme. It W1ll be unfair to
blame farmers for not being responsive to the proqramme -
without first creatlng concltlons whlch would offer them
incentives to co otherw1se. o

Development of farmer orcranlsattons° There.seems to be

very little dlspute about the 51gn1f1cant role that
farmers organlsatlons can play in the operatlon and
malntenance of irrloatlon schemes. There is an 1ncrea51ng
concern Ain many countrles, and Srl Lanka is no exceptlon,

in developing farmer orqanlsatlons to help natlonal agenc1es
in the maintenapce afid- operatlon of irriqatlon systems, This
is partlcularly 1mportant for- mlnbr 1rrlgat10n schemes_;ﬂ
because there &re so many of theﬂ(ln Sri Lanka there are
40,000 minor irrlgatlon schemes) of whlch tbree—quarters are
minor tafiks and they are so widely scattered that

proper malntenance of theSe schemes is almost 1mp0551ble

for any government without farmers a551stance. Although
water management programrmes may. be developed by 1rr1gat10n
agencies their  gcotuas ;mplementatlonlies with the farmers.
It is with these views in mind that the,water'managemnt
programme for rehakilitated minor tanks in Sri'banka has
included the establishment of farmer crcanisationa as .
described earlier as one of its strategies (DAS,.l984a p. 5).

Adoption of this strategy appears to imply that at

present farmer orqanlsatlons are non- ex1stent in minor

tank villages, which is far from keing true. A considerabkle

" literature is available (Farmer, 1957; Leach, 1961; Abeysinghe,
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1982; and Abeywickrema, 1984) whlch portrays the mechanisms i
- through which cultlvators under mlnor tanks reach a ' o
consensus in kanna meetlnqs on rssues related to cultlvatlon
anc 1rr1gat10n° These issues ‘include: repeirs and
malntenance of the physical structure of tanks and main and
fleld channels; allocation of individual cultivator's
shares in the above mentioned works; mobilising cultivators<
to perform their share of work under the yaya palaka's B
leadership, and superv151on and sanctlons for not fulfllllng

obligations. We also observed 1n our study v1llaaes that
farmers were very organised for malntenance of physical
structures of their tanks .and ccmmand area and for efficient
utilisation of their tank water. In organising all these
works the yaya nalaka was always helped by elder cultivators
and local schol masters. qome examples, from our field

work experlence,_of the oceratlon of 1nd1qenous farmers
orqanlsatlons are qlven 1n the follow1nq Daraoranhs°

This is followed by a c1scu351on of some spec1f1c needs
for strengthenlnq these organlsatlons and a flnal section
dlscusses two reasons whv 1nd1genous farmer organlsatlon
can be weak or non-existent. '

During our one year of field work, we came across
several cases where farmers were trying their best to

maintain their tanks within their limited capa01ty, for
example by repairing kig holes in tank bunés by - u51nq '
sand bags and larce rieces of stone. 1In maha_ 1983~ 84,
in two tanks in Znuradhapura farmers cnt tank bunds to
let excess water ' out (there was a kad flcod that year)
to save the bunds. from breaching; these bunds were cut
by the side of the sluice so that water cculd flow throggh
the main channels without causing much 6amaqe to the
. standing padcdy crop in the field. Farmers tock thlS
decision because they believed that a breached bund would
have caused more Qamage to the crop'and because it is

easier to repair & cut bund than a breached one. We have

also noticed that &gya palaka and farmers block the mouth

'



of malfunctlonlng sluices with straw and mud to recuce
the amount of water lost. In one v1llage, the paddy crop
in maha 1982-83 (a year of poor raln) was saved from belng
a total fallure due to the tlmely action of the farmer A
organisation. 1In thrs case, during theylatter part of the
season, the tank water level beeame‘soilow that

'water could not be released through the sluices but

two more issues of water were necessary; to overcome

" this LsiSiS farmers ralsed money and hired a diesel
pumpset from a nelchbourlnq village to pump water from

the tank.

Existing farmer organlsatlons are also very
efficient in utlllsatlon of tank water, Weyhave already
A mentloned the dlstlnctlon between Egrnawelajandwakkarawela

land under mlnor tanks. Farmers have developed a system
of water p rlqhts under whlch puranawela * land has a Crlmary

right to tank water and akkarawela' land has a secondary
right. ThlS 1nd1genous nrlnciple cf allocatlnq orihary'

and secondary rights to teank water between olc and new

land is fcllowed by modern courts to_settle water dlspute_s°
(For example, in Madras, one tank uSeé to snpplyIWater to

one village but subsequently rehabllltatlon of the tank )
increased the capacity of the tank to 1rrlgate land 1n two"”
more nelghbourlng v1llages° There was a clspute betweenA
three v1llages regarcrng who would cet water first and

how much. The case went to court and it was cecided that

the village that used to ke orlqlnally 1rr1qated by the

tank would have flrst right to tank water and@ the other

two v1llaqes would get water ocnly after water needs of the
first v1llage have been met - thlS 1nc1ﬂent was related
cduring a l°85 field visit to the Tank Mocernlzatlon

_ Project in Maﬂras ) |
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In maha 1984-85 (as in several other years -
see Table 3) in 5 traditicnal tanks studied by us in _
Anuradhapura,'only akkarawela land -was cultivated under

dry-sown condltlons anc there was no cultivation on
Duranawelg land because none of these tanks fllleﬂ
sufficiently cduring the maha rains and by December there
was enough Water in tanks only to provide’ supplementary
irrigation water to the dry sown plots. Finally, the
bethma system of cultivation of part of the command area
in periods of water shortage is an excellent examnrle

of farmers' capacity to manage water.

t
v

‘These statements by no means suggest that there is .

no need for outsicde intervention in farmer organisation;
rather we are‘suggesting that the focus should be:-shifted
from "attempts to estaklish ‘new farmer organisations~~~+
to strengthening the capacity of the existing farmer*-

organisations by providing them with- technlcal and f1nanc1a1

support

Technical support to build up local SklllS is

essential for the maintenance of tanks. (One study of

1¢5 districts in®India showed that administrative support:
for operation, repairs and maintenance of tanks plays - °

a significeat role in efficient functioning of tanks
(Oppen and Rao;ﬂl9SOa)

Farmer orqanisations;'with their ‘present skills,

are quite capable of maintaining tanks as long as
malntenenee work involves ocnly human labourﬂL But if
malntenance requlres some’ technical know=how, for example,
repalrlno slulces and concrete spills, then even a very
strong farmer organisation will fail ‘to perform its task..
This technical support should ke supplemented by financial
support to purchase the necessary raw materials.
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There have been some discussions (DAS 1984a) about
whether or not farmers should contribute financielly for
the maintenance of tanks-in.additionrto”their'current -
contributionein,the_formfof_labour,A;Although_no decision
has been taken.Yetl experience'frcﬁ'méjcr schemes where
attempts have been made to collect water rates from "
farmers to o cover part of the operation and malntenance
costs is not too encouraging. This policy has been. .
implemented in the major schemes but due to. lack of . politlcal
support and‘farmers dlssatisfaction w1th the services
of the - 1rrlgation agency the results have been seml-'
encouraging,. In minor tanks, the maintenance situation is
expected to be much worse as there is no fixed annual
allocation for maintenance on the basis of acreage.irrigated'
whereas in major irrigation schemes *there is now an annual
allocation of Rs. 100 per acre for the operation and main-=
tenance of the scheme (Abeywickrema, 1984 p. 121)

Farmer organlsatlons should also be supported w1th
technical assistance in order to explore the pOSSibllitleS
of improving some of the crude methods used by farmers

to repair tanks.. For exemple, we have mentioned that
farmers try to repair : bic heles in tank ‘bunc¢s by using .
.sand bags and large nieces of stone but these crude
methods do not work when the damage is too serlous,

it could bevxmth exrerlmentlnq to see whether cablon
(interlined wire filled with ‘rocks “or: other . materlals),
used in the Philippines in construction cof dams could

be adopted in Sri Lanka for repairing heles in tank bunds.
These types of experiment s if successful viould make _

a significant contrlbutlon tc improved maintenance of
 tanks because the alternative technology would not be
forelon to. farmers but would rether be an improvement.
on the ex1st1nq technolngy about Wthh farmers are

already knowledgeable.
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In some V1llaces farmer organlsatlons are non-ex1sten+ i
resultlng in neglect of malntenance of tanks° These ".
would appear to be dlrect evidence of the need for out51de
intervention to create farmer organlsatlons. Whilst this
argument is not totally refutable, 1t requires a deeper .
search to 1dentfy the causes behind the absence of farmer

‘organisation; 1s 1t due to SCClal Factlonallsm or 5001al

1ndolence; or 1s it evidence of some more fundamental problem’
We would argue that often the absence of farmer organlsatlons
is because of the limitecd 1mportance of the tanks to the'J

V111age econcmy . It would_appear plau51ble to argue that
the quality of tank maintenance will ke better'in vildages
wh ch draw a;significant portion of their earning by

growing paddy:under tanks, and that maintenance of tanks '
will tend to be‘neclected in villages where income from
growing paddy under tanks forms cnlv a small nmercentage

of villagers' total income. Any attempt to establlsh farmer
organisation for maintenance of tanks in the second category

of villages would very protably be doomed to failure.

There is evidence on this point from programmes
undertaken by the Freedom From Hunger Campaian. Under

'its "Small Reservoir Vlllage Community Rehabllltatlon

Programme" FFHC rehabllltated tanks in two of 1ts project
areas but it faileé¢ to bring farmers together to form

the Reservoir Councll and the Reservoir Maintenance

Fundé Which were:their institﬁtional forms for_ensuring
proper operation and maintenanﬁe of the. rehahilitated
tanks. The reason behind thls failure was that averaoe
irrigated paddy land holding sizes in these V1llaqes were~
very small (most rarcels were less than a quarter of

an acre) and income from paddy contrikuted very little

to villagers' tqtal earnings (FFEC, 1984, p. 4). The same
argument has been rut forward by CGunasekera (1982, r. 100)

to explain maintenance probelms of minor irrigation schemes.
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Another similar factor affecting development of:

effective farmer.organisations for maintenance of tanks
and implementation of improved,water'managementfpractices‘
is regularity of paddy production_under tanks. &We have
observed'in'our study villages that farmer orqanisations
for malntenance of tank and command area structures was
very poor and tank water use rules were less strictly '  B
followed in those tanks which dld not splll regularly or

"‘spilt only once in 5-10 years. Thls ev1dence is also

'sunported by Uphoff et al (1982, p. 12).

One point emeraes clearly'from the foregoing discussion:
farmers are not llkely to spend tlme in orgarising themselves
to undertake some collectlve action unless they can derive
substantial economic benefits from that act1v1ty It

is quite legltimate for irrigation agenc;es to be
concerned about the maintenance of irriqatiOn schemes

but they ‘woul@ be wrong to expect farmers to maintain
1rriaat10n schemes regaréless of thelr economlc
51gn1f1cance. If a poor farmer earns a very small proportion
proportion of his total income from irrigatec paddy land,
then he will ke more attracted'to work as a cay labourer
(as some of our Anuradhapnra farmers,did in neighbouring
major_irrigation schemes at the rate of about Rs. 30 a day)
than to spend time in maintenance of his village |
tank. Therefore, it is misleading to expect farmers to
organise themselves for maintenance of their w tank and
adoption_offbetter water management practices’qnder all
conditions.. It is'eqnally wrong to assume that the
opportunity cost tovfarmers .of orcanising themselves to
undertake the ‘above mentioned activities is zero.
(Weaver, 1985) . ' ‘
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Promotlon of the system under whlch only part of the
copmand aréa is cultlvated in periods of water shortadge:

This is an attemﬁt to restore the traditionél bethma .
system descriked earlier. The recommencation steméa from
the recognition arong water management personnel- '
(personal communication, district-level and headquarters’
staff of DAs)vthat.cﬁltivation under the bethma system.is
no longer practi¢ed in the yala:season even when theré is
water in éhe,tank to do éo;land the reason behind this is
believed to be the break-down 6f the traditional village
community system due to various social, éconOﬁiC"and
polltlcal reasons. The water management pregramme
proposes to stop wéstage‘of water in the yala season

due to nonecultivatiop'by re=establishing‘the bethma
system through farmers' committees drqanised for each
tank.

This objectlve, expressec as an attemnt to .re&ressv
institutional. mélalse, gives one the impre551on that
cultivatlon under the bethma system in the yala season

used to ke a reqular,event in the past and that .this

system can be reinstituted by forming farmers' committees

to take up the role played by the traditional village
community systemlof‘organisatioﬁﬁ While disintegrétion

of the village community system may explain disarpearance

of some social .; customs and rituals, it_certaiply cannot
fully explain decline of a production system. Invfact, -
just the reverse is_true; it is changes in rroductlonv

systems that.usually eXplaih changes in communlty orqanlsatlon.
Any significant change in the system of production
necessitates some fundamental change in the material _
condditions uncder which the procduction takes place. I#

has ‘to be récoqnised that attempts to reinstitute

traditional feat@res of villace economic organisation will
fail if they do'ﬁot take cognizance of the underlying
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economic reasons for sturctural chance in v1llace communal
forms. Slmrle reconstructlon of 1nst1tut10ns to replace
the’ mytholoclsed norms of v1llaqe orqanlsatlons as
described 1n Leach (1961) is 1rrelevant to. the social
anc economlc ‘conditions uncer whlch mlnor tank‘farmers

currently orerate° S

‘Spec1fically, 1t is arcueﬂ here that the bethma system has
not dlsappeared due to 51mnle breakdown of v1llage organis
orcanlsatlon but it is due to” an 1ncrease in the area
1rr1gated by the tank whlch reﬂuced water avallablllty 1n
yala (the bethra season) and consequently the fea51b111ty
of bethma , ype arrancements is reduced as cons1dered below

Elsewhere, 1n dlscuss1na akkarawela :;p 89), we have

suggested that 1ncrea=es in the area 1rriqated from a

given catchment area have resulted in new forms of .
orcanlsatlons. This is markedly different from the 1dea.
that the traditional system breaklng down. Further,

water ugers have resnonéed to changed cemographlc ‘ |
c1rcumstances and in deing so have demonstrated the
essentlal economlc ratlonallty of farmer orcaulsatlons

and the canac1ty of v1llage 1nst1tutlcns to resnond flexibly
to changlnc balances of water avallablllty and water use.

It seems that the loclcal exnlanatlon behind the decllne

of the bethma system is the increase in, the amount of o land
cultivated unner minor tankso_ In all except two of the twenty
tanks studled, the,slze of total 1land 1rr1gated by the tanks
has increasecd encromusly from‘the;oriqinal.size of the ..
. puranawela 1and'(see table. 2). . There are two reasons. for .
lthlS: ponulatlon pressure .and mechanlsed cultlvatlon,&“
Population rressureo If we accert the rule of thumb .

offered in Leach (1961) that a full tank can effectlvely ‘ .

irrigate a command area’ whlch corresronds routhy to its
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storage area”, ‘then it is not too difficult to uncderstand
why the bbEhfR cultivation in the yala season has

© disapreared. - For example, if the size of a tank is

75 acres, the 1ceal size of - 1ts command area should be
very close to 75 acres; but if due to pcnulatlon pressure
50 more acres have been trought under ‘cultivation under '

the same tank'w1thout 1ncreasino the tank S storace capacity,

then the tank w11l hardly have enouch water to irrlqate
the total land in the maha - season with llttle p0551b111ty
(given the ralnfall clstributlon) of left over water for B

ya la cultlvation°

Mechanised cultivation°' Another feature whichlﬁelps te
explain the exten51on of the area cultlvated in the gaﬁa
season is the introductlon of mechanised cultivation over
the last two to three decades. In'all ten’ tanks studied
in Anuradhapura district and in the five tanks in
Trincomalee district, the total area sown was prepared
using tractors in 1984, In the five tanks studled in
Puttalam dlstract tractor use was not unlversal but very
nearly so. . The avallablilty of tractors fac111tated dry
sowing in some soil types where non-mechanlsec dry land
preparation is not anyway possible and thereby allowed

an extension of the azkkarewela lan?

9 See Somasiri (1979) for an excelleht. introduction
to the hydrolooy of rinor tanks hasel ‘on a case
study of Walaqamhahuwa Leéach's rule of thumk is
crude and implicitly accepts that the depth of
tanks is more or less uniform and makes implicit
dssumpticns akout rainfall, rate of evaporation,
soil types, cror duration and water manacement.
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In the study villaées, farmers mentioned that about-

20-30 years'back yala cultivation could ke done in thelr
areas once or twice in a period of 5 years. But the
situatianhas definitély chanced since then; in all the
tanks studied, a yala crop was being grown (in (1984) for
the first timeJaFter many years.: The only excentions
were 2 tanks wheresome yala cultivation became- n0551ble'
in the previous yecr for the flrst time due to the
rehabllltatlon work . However, vala cultlvatlon in 1984
became possible (only nacdy was qrown) because althouqh

maha rain in 1983-84 came late, it was a very heavy rainy*“m
season. Many tanks in the cry zone spilled for the erst‘

time after 5 lO years apé ralns centinued urto Aorll/May
As a result 1n some v1llaqes no tank 1rr1gat10n was

needed at all for the maha crop, in some v111aqes only one.
or two issues of tank water were used anc in some v1llanesl

no maha crop could ke grown at all because raln came too
el

late. All three s1tuat10ns meant that there was enouch

water in the tank to qrow a yala cron._ Thls prov1ded j_us”“

with an unusual ooportunlty to cbserve the clfferent
arranoements under wh1ch Xala cultlvatlon took nlace.

Four different'arrangeméntSZwere observed in the ' ¢
20 tanks.studied: B e S

i. the total command area was cultivated
ii" bEetkma system was followed; = L

'iii  only purara land was cultivated anc
' farmers arew crops on their own plots

" jv  half of the comwanﬂ area was cultivated
‘but ‘only L'v these farmers who wowned land
"~ in that part of the command ‘area.




ﬁ Table 6

‘ . Distribution of Tanks According tc .-
E ' ‘the Arrangement followed in
|

Yala 1984, -

Tyne:of- . No;-of Tanks Type of Tank
Arrangement A : Traditional VIRP IRDP
Total command’ area o ' ’
cultivated | 6 : - 1 5
Bethma system' - 2 - - 2 =

. | :
Only purana !
land cultivated 11 10 1 -
Half of the |
command area E
cultivated ; 1 - 1 =
Total o . 20 10 - 5 5

This table %pparently démonstrates a rositive imract

of the water management programme because it shows that the
total commadd area was cultivated in 6 and the bethma'system
was practised in 2 out of the 10 tanks under the water
management nrocramme whereas in all the traditional tanks

only purnawela lané was cultivated. 1In fact, on this

point, the takle otscures more information than it reveals
The VIRP tank (pankulam) where the total command area was
cultivated has fairly recently benefitec from a major
rehabilitation by the Irriagation Department; this tank's.
official'irrigation caracity is 174 acres but it
successfullylirfiqates 204 acres because it is ncot
denendent foﬁ’water on, its own storace only but receives
a significant armount of frainace water from a larce
neighbouringﬂcolony settlement tank (Mcrawewa).. The

vaya palaka bf this tank has not received any training
in water manaéement and he claimed that nobody'has ever

discussed anthinq about water management with him,
! |
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In other words, the achievement of cultivatine the total
command area in yala is cdue to its superior watgf |
endowment,.not water manaoeﬁeﬂﬁ”inruts, The tbtél command
area was cultlvated under the 5 trDP tanks as well;

" in 3 of these there had keen no maha cultivation due to Lekned
rains and in the remaininc two tHere has been no increase
in the size of the commané aree, pe}haps due t6 non-
availability of new land suitable for. paddy cultivation - -
in those areas (Puttalam district, Anamaduwa electorate).
Moreover, all- these tanks have been rechabilitédted recently
whlch has- improved: the condition of- thelr heacworks: thereby

minimiqinc water - loss due-to defective structures;
rehabllltatlon work has also increased storage caracity

of these tanks.

In X_li 1984, bethma was practised in twe tanks. ‘In

one tank (Bellanxadewella) bethma was done in the. accepted
manner on the left bkank of the command area. This tank

had undergone major rehabilitstion in 1962 ‘and it was the
hest tank out of the 20 tanks studied in terms of the
cdﬁditidnhgf'the headworks and development of the cdownstream
works. The yaya palaka of thlq tank has not recelved anv

training on water: manaqement (In fact, "he is a colony
Officer in the loddl A.G.2."& offlce and he is respectec
by the v1llaqers ‘because of thlu official p031tlon ) |

In the other VIRP ‘tank (Mahamarkulamp the’ nllot

schme in Trincomalee, there was 1ncon51stency between
the official”information and what was actually beina doneﬁ'
According to the local Acricultural-Planninag Team, 27% acres
of land were beinc cultivated under the bethma systemAbut
actually only 18% acres were binag cuttivated énﬁfhérbethma
system was followed. Two rich farmers in the v111aae nald
cff cther farmers Rs. 500 to ke able to cultlvate the "



; 5.

other farmers éhare of  land; cultivation<Was_done only

by these two farmers.'~Thefé"Qés.no coéféibﬁ 5éhiﬁé~£ﬁi$€k -
arrangement. The yava palaka .and the*Cultivation>Offiéér
of this tank stated that farmers agreed: to this arrangements
because they'dﬁd nct have the financial capacity to méétfg_
the costs of cultivation. This was not unigue tc this '1i
tank alone: thé sare thinag ha¢ happened in another VIRP
tank in zglg'lé83, and Murry-Rust and Moore (1983) have
reported the~o¢currence of similar arrancements in major
schemes as well.

In all the tra&itional tanks and in one VIRP tank,

only purana land was cultivated in yala 1984 and farmers
cultivated their own plots. 1In one~VIRP'tank, half of

the command aréa was cultivated and cultivation was done
only by those'%armers who owned land in that part of the -
command area. IThis method was adopted despite the advice
of the local Aqricultural Planning Team to practice the
bethma ‘system. | Accordinc te the yaya palaka, villagers
preferred this method Lbecause it simplifies the process

of crowinc. a crop only cn part of the commané areea.

It was decided ‘that the other half of the command area
would be cultivated in the next yala season and that
farmers who were not growing & crop in yala 1984 would
work as hired l?bourers for those farmers who were
growing a cropﬂ

| s

The .~ above disgussion shows that if water is
available, a yala crop will alw§ys be grown under some
system recgardless of whether a2 formal organisation of

a farmers' committee exists or not. It appears that it
is lack of water rather than absence of any formal
organisation which inhibits cultivation of a vala

. !
crop in most years.
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Rotat{ohél'Wétér supoly. system: The recommendatlon for

a rotatlonal water supplv orlqlnates from the aqsumptlon
that Daddy 1s grown under contlnuous flooced condltlons

in the dry zone vrllaﬁeq, 1ead1nt to tremenooda waste

of tank watero Pccorﬂznq to one sburce (FAO/UNDP/CRL 1980),
due to this wasteful hractlce in some areas as_much”as
10-15 acre feet cf water are ‘usec¢ while the éc£ﬁ3l, ‘
requirement is 5 -6 acre feet. Accérdiﬁd to ehother"sotrce_
(DAS, 1984a), the practice of growing paddy Qith]standing
water in .the: fleld throuqhout the faha season increases
irrigation water reoulrenents by 12~ lé acre iﬁéhes rer
acre; and adoptlon of the same nractlce in vala season
would necess1tate an additlonal 12 acre 1nches of 1rr1qat10n
water requlrement per acre. These flgures 1ndicate an
1ncrease in the amount of 1rrlgation water recuirement

in the maha season by 77 nercentlo with a 3% month varlety
and akout 53 percent with a 4%-month variety of paddy;

in the X . season (usually a 3¥nmonth variety of already
is 0rown, the increase is eoulvalent to over onenthlrc

of the total irrication water recuiretent (calculated from
DAS 1984b pp. 12-14)., Therefore, a significant -amount of
tank water can be saved by replacing the system of
continuous water_supply with a rdtational_one°

Rotational supprly of water was belnﬁ practlsed in. .
all 20 tanks studied except one (Bakmeegama). : All the
ten traditional tanks practised a rotational water

supply suggestina that farmers do not need advice on
methods }‘to_imnrovewdistribution and minimise Waetawe of
this scarce resource. . The cne tank (Bakmeeqama) that did
not adopt the rotational suphlv system was unﬂer the VIRP
in Trincomalee althouch the downsteam work to facilitate
its operation was completed. The sluice is kept. open_';
throughout the season and closed only when there is too

much rain.
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10 This example is based on a late sown crop in Anurachanura.
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Snecific explanationq are not easy to 1dent1Fy but

it is worth notinc ‘that tradltlonally thls villace was
dependent on 1ncome from collectlng ‘ané’ selling honey -
its members are pppularly known as belonqlna to the Veddah
communlty° whilst 'this source now accounteé for less'
than ten percent of their earnlnos (see note to Table I,
the v1llaqe aia not have a deen traditlon of oaddy
cultivation. The main income (71.14% of total earnlngs
see Table I) was dav lakour work which was much more
important in thlS v1llaoe than in“any other of the

~villages studled

This tank has a very favourakle capacity in relation

to the area it 1rr1qates ané was the only tank amonqg all

the tanks studied where the renorted size of the tank
storaqge area was larner than that of its commané ‘area.

The consequence is that limited eXpan51on of paddy area under
this tank allows them to use their tank water lavishly,_
supplylnc water contlnuously .. to the field throughout
the season. S - | B

il
|

In all other tankc yaya palaka and farmers stated

that they nractlce a rotatlonal system of water sunnly
because the amount pfﬂwater gtored in their tank would
not allow them to do otherwise.. It kecame cuite clear
frem discussions. w1th farmers. that they would have
preferred. to: have water continuouslv supplied to their
field had thére been ‘abundant water to do so because
continuous- supply ‘6f water ensures better -_yield and
controls weeds., |

-

Allocation of water from tail to head: In Sri Lanka

no research has been done on the problems of tail-end
cultivators under minor tanks. This is perhaps because,

given the paucity of research of any sort on minor

|
I
|
i
i
i
I
|
|
|
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tanks, the problems of tall-enders in the small command
areas of minor tanks were presumeé to be of low priorlty°
However, there kas been mUCh research on this topic in
major 1rr1qat10n schemes which have clearly documented
the difflcultles and disadvantaqes confronted by tall—end
cultlvators° Our fielé exoerience surdests that some

of the problems 16ent1fied are also faced by tail-end
cultlvators under minor tanks. o

“The maln problem constantly faceo by tail- end L o
_cultlvators 1s insufflclent SUDply of‘water to thelr plots
due to cultivators at the. headbehd takihg o dlsproportlonately
large share of the available watet, . This 51tuation Becomes -
worse in times of Water scarcity, resultinc An reduced yield
or crop failure at the tail=end¢ The Water manaqement
proqramme . expects to overcome this problem bv replac1ng

the commoh oractice bf heaé~to-tail alioéation ot water

with tail- to—heac allocation. While the ooteﬂtial benefits
of this. practlce may be Veryrhigh both oh equity and
efficienty crlteria, theré are also setioﬁs cotistraints on
its effective 1mp1ementatlon

Tail-to-head allocatioh Bf water requitres two things:

i. ﬁsultable fleld channels and control structures to
" facilitate 1ts operatlon and .

11 " changes in existinc water management practlces
reculrinc farmers participation and cooperation for

effective implementation of the new practices.
Downstream work included under the rehabilitation



Droqramme has been desiqneé o'take‘ca fof the,firstl"iwﬁ
part. = Accompllshment of thisvpart ds. not likely to =
d face - hostillty from the farmers because Of three reason5°‘

i. the work, and beneflt from it, is v1siblev
i. e,, improvement in dlstrlbution of water
. in 411 parts of the commanc area;

ii farMérs ¢an earn some moneyidurinq the
cohstructioh phase by workinq as hired
iabourérs, and

iii tﬁere is nd'lhterference with cultivatetrs k
establlshed riqhts of cultivation o: with when
and how théy feceive water. Problems start
at the impletiehtation stage of the second
part invaivihq changes in the existing water »
manaqement practices.

These things are mdoh casiér said than done especialiy ‘
because aill farmérs,oéﬁhot be expected to respond ifn the
game manner due to tHe @ifferential impact of the new '?‘Uh?gﬁ
practices on them. Pdil- toehead allocation of water, no h
doubt, will be cOnSidered as a blessing by tail-end farmers
but it is very 1#«&3 tb antagonise the head-énd farmers
who may view it &5 {ntfusion ofi their established rights
of cultivation, 1i.e., gettind water first, In reviewing a
number of case studles, Oxby and Bottrall (n.d.) reach a

. Broadly similar conclusion that attempts to increase overall
equity through transfers of water to downstream users will

i

- — D G s s €3 P T ER = T O3 G S €I SR I R e S VR -

11 It is not necessarily the case that existing downstream
works were inadeguate for implementation of tail to
head allocation but their improvement, by making _
control easicr, makes ény distribution system easiér.
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come into conflict with upstrean farmers' adherence .

to the principle*bf”frior .rights® (ibid, p. 21). 'Thé*rest
of the: ‘'section-discusses the tail—to~head allocation under
three headinas:’ types~of scarCity;:prior-. physical accé%s:
and. influential. farmers: -

38

Tvpes of'scarcityr;:Water:is nerhaps the scarce. resource
in the dry zone (Chambers, 1974; Harriss, 1977) and, the
cquantity available is the critical determinant of whether
one gets a crop and how much one gets° To understand
attitudes towards tail-to-head water allocation, it is
useful tocategorise different types of qcarcvty faced

in-these: tankg.:: -

It lS worth notinq first. that the : - equity and”efficiency
gains. can. arise. only when water scarc1ty is resulting in
tail-end crop losses; success 1n orcanising ta11 to=head
allocation is of little interest otherwise. Z2nd as

Chambers (1980, p.37) has pointed oust, priorityvto tail-enders
can result 1n the reduction cf eff1c1ency of water use
due to conveyance losses and loss of orportunity to retse_l
drainage water and to usefully raise the water table, )

. --,, ). . R . ’ : ’ :
o - RN S L o .- Loe b
V3 P

4F9110w1ng Unhoff et al (1982) . we:use: Atwo. categorles,

moderate }scarc1ty and extreme scarCity: the probable ;

particular tyre, of scarcity in cuestion.

Water is, moderately scarce _when the amount of water

SRR A

stored in the tank is suff1c1ent to meet qenuine watcr needs

(water required only for cror orowth) of all cultivators
:TW1th careful. ratlonlnq anc it does not demand personal
msacriflce ih - the: form: of a reduced yield, assuming a .standing
'crog;in therﬁgeld bv anybody 1n order for others to

save their crorp.
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Water .is extremeiy;scarceuwhehﬁthere is not. sufficient .
water in the tank to meet cenuine water requirements. of .

all cultivators (assumlnn a standine ¢rop in the field).

This, can be created by two different 51tuat10ns° In one |
situation; the amount of water. stored in the tank is such. -
that - all cultlvators can. be provided with: that minimum amount
of water necessary to avoid a total crop- fallure. . The

result is that every kody cets . some crop althouch . at reduced
levels of y1elda In the second situation, the amount of water
in the tank is So little that it..can. __ly ensure a reduced.
yield amdonly on part of the. command area.- -In. '
circumstances like this, water.can be supplied to some rlots
to avoid.their éota;aloss_of crop.only by eliminatinc other
pléts, Usually;:it is the tail-end vlots: that cet eliminated
* because it-is difficult to deliver water. to these nlots

in times of severe water.shortage as: they are further awayf;
from the tank bund. This situation  requires personal
sacrifice (a lost cror) by some. people so.thatwothers —
dan benefit. Either situation can occur where the total
rainfall for a season is less than expected and hence it
becomes necessary to issue more water from the tank than
estimated. They can also hannen if the 1rr1rat10n capac1£y
of the.tanklwaterQLS cverestimated.

Given the nature of scarcities,:it will not be too: - - :
misleading to‘eXpect that the tail-to-head allocation of’
water is lkely to receive aqreater supbort and cooperation
from cultivators in situations where water is:moderately - -

‘scarce than under the other situation. In times of exreme
scarcity of water it would ke very optimistic to expect. . .
the tail-to-head water allccation or any similar measure
to work; everybody would be too anxious to save their

crop and wouldftry to get water to their field by

adontinc any ﬁeans; From our field experience examples
of 'any means“finclude cutting the main channel, blocking
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others' field channels, cutting others’ field bunds -breaking
‘control structures and even breaking the padlock on’ the sluice.

Prior Physical access: A second problem of the tail-to-head

allocation cf watet is that water has to pass through the
_ head-end to ke delivered at the tail-end. If there is any
uncertainty in the'minds of the head-end cultivators about
cettlnq enough water for their land, they will not allow
water tc flow to the tail-end without taklng water to their

plots first. - Yaya palaka and cultivaticn officers
mentioned that farmers behave in this way, even:when, there
is no real risk of losing their share of water. In theory,'

this practice can be checked by 'pelricinc’ especially if
water is issued only during the day, but according toc the

yaya palaka and farmers, it -is in practice difﬁicult_to guard

for even lo-12 hours a day. Moreover, it is very _likely that
too much "policing’ may lead to confrontation with head-end
cultivators and sometimes pose threats offphysiéal,violence
(Moore, 1380). v S e

Influential headéehders:Thirdly, the presence-of one oOr
two influential lafge farmers. at the head-end gas in many -
cases there are) is enouch to discourace the operation of
the tail-to-head allocatien of water or to make it’
non-functioninag. theyhgan;change any rlanned schedule

to suit their purpose, -in this case qetting water to their
plots first and.in sufficient cuantity, because of their
influence on the: villaqers and on the village level
government offlclalsa The basis of their strength is their
wealth and political linkaces (i.e. having friends or -

relatives who are MPs). N
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This was the case in one tank under VIRP in the
Trincomalee dlstrict which in fact, happeneé to Le the_
~,pillot scheme.  for the water management proorarmme

.in that distrlct - The yaya palaka and Cultivation
Officer of that. tank stated, cateqorically that because of
two influential -rich farmers at the head=end it was -
unthinkable to allocate water to any other plots w1thout
giving water to -their plots first. Even in times of water
rationing due to scarcity, these two farmers. take enough -
water to their plots directly from the tank by using their'
own pumpt sets, 2ccording to the yvaya palaka andé the :
Cultivation .Cfficer, not much can be done about 1t because:_
everybody in the village is dependent on these two farmers_;
¥or credit in times of distressf nébody wants to go aqainst:
them and it is also believed they can get the villaqe level
government officia;s trapsferféd if they do not cooperate. .

This nroblem is not, of courSE, unique to thlS tank it L
aoparently happens cuite freauently under both mlnor and
major irrigation schemes. Folitical nressure from local MPs
to deviate from the water allocation,schedule decidedlatAthe
kanna meetings and»getting nonecooperative staff of thé”.”
Irrication Department transferred are not very uncommon in_
many of the major irrigation schemes (see for examole,

CH,M Hill, 1979; Yoore, 1980; Murray—Rust 1983) '

A variation on the influential head-enders theme is where
the yaya palaka has his land in the head-end. If this is so
and if he hag any doubts about getting sufficient water to
his field after allocating water to the tail-end first,

he is very likely to be tempted to chance the schedule.

Precisely thisthappened in one tank under IFDP in Kurunegala
district in Yala 1263: tail-to-~head aldocation of water
was beinca pracﬁised in this tank but the yaya nalaka

mentioned that]there was crop failure on 5-6 acres of land
at the ta11=end'due to non- avallablllty of srater at the end

of. the season. ' The rehlv to the obviou= query on how that

>
|
|
|
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could have happened wben the tallnend ‘was suoposed to get-
water ‘first was that as there vas not enounh water during
the last . two shlfts of water ‘issue to cover the totalcanmmd
area, he decided not to follow any schedule but just to open
the slulce and let the cultivators’ help themselveso
Predictably" this ‘Peafit fhat by tHe tlmé‘headuender@ had
.flnlshed helplnc therselves there was no water left for the
extreme tail-end cultivators. " The yaya palaka Jalled tociwa

any satlsfactory exnlanatlon of the basis on wn1ch he took '
his dec1sion but hls motlve qulcklv became annarent when we

found out durlno our visit to the command area, that hlS
land was located 1n the headwend nart of the command area°

One wonders whetber the yaya nalaka would have taken the  ;:
same dec151on had his land been 1ocated at the tallwend o

It is difficnlt“to draﬁ'qeneralisable”.conclnslons

i given the complexity of the considerations ihvolved _
in determlnlnq the need for the llkellhood of MEfunﬁﬂh ‘
successfullv 1molement1n0 tall to-head allocatlon.' For o

tanks and seasons vhere moderate scarcity occurs, an

enthus1astlc and nersua51ve APT mlght well achleve 1mple=
mentation. Where extreme scarc1ty occurs or where there

are 1nfluent1a1 head enders, even the most subtle ‘ _
- persuasion from PPWs is llkelv to be JneFfective.‘ Most
tanks in most seasons probablv fall 1nto the latter category

LA : . ; ) TR
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2ppendix to Chapter Three

This appendix details the minor tank programmes

of the Puttalam Iﬁtegrated Rural Development Project,

the Anuradhapura Dry Zone Project, and the Freedom From
Bunger Campaign's’"SmalllReservoir Village Community
‘Rehabilitation Programme". In most respects, the first
two have water mahacement programmes corresponcing to
those analysed 1n the text. The FFEC programme is in
several respects different in its objectives and approach

and represents an illuminating alternative.
|

Puttalam Rural Devglonment Project

This is an integrated rural development project and one
of its objectives is to rehabilitate 10 major schemes
and 200 minor tanks in Puttalam district - to improve
delivery of water on 18,000 acres of irrigated paddy
land12 with special focus on water management programme.

There are several inteqrated rural development projects

in Sri Lanka-fun@ed by different donor agencies. The first
such project was taken up in Kurunegala district in 1979
with financial support from the World Bank. Others have
been implemented;for Puttalam and Matale (World Bank),
Matara (Sweden), Hambantota (Norway,) Nuwara Eliya
(Netherlands) ané Nadulla (IFAD). 2ll these projects
include rehabilitation of irrigation schemes (both major

and minor as one, of their major components).

- s S ——Ch W B £ SO A € S ™ I D S W s D e e

12 The project Cocument does not provide separate figures
for areas to be covered by the major and minor schemes,
Discussion here will be limited to minor tanks only.




Iné&

Objectives: The main objective of the project is to improve
productiVity; incomes and standards of living of’people

in puttalam district. To attain this objective the project
has adopted an integrated approach to development

donsisting of five major components.

i. AQricultural_Sector; coconut development, aqri-

Cultdral credit, other agriculture supporting
services,; livestock, fisheries and farestry.

ii Water resource sector: irrigation and water

management, cround@ water exploration and exploita-
tion, and rural weater supply. | '

iii Economic infrastructure: roads and rural

iv Social infrastructure: health, education and
vocational training. . .- |

PrOJect Management

Costs and benefits': The pro;ect life has been estimated to

be 25 year . The progect Wlll reach 1ts full maturity in
the 8th year after the comnletion of the proposed "”"'
1mprovementsow It has been estimated that the followinq'y
benefits will be derived from the DrOJECt after 8 years due
to improvement in irrigation water deliveries and 1ncreased‘
availability of other inputs brouqht in by the nrogect,""'
the yield of paddy will increase from 39 bushels per acre
to 5C bushels per acre13 generating an 1ncremental paddy

production of about 14 OOO MT which woul@ increase paddy
- o u. . 3 :7”

13 The pro:ect document does not orovide separate fiqures
of benefits to be drived from the major and ‘minor
schemes. '
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t

production in Puttalam district by 65 percent; cropping
intensity would 1ncrease from 122 percent to 157 percent
and incomes of paddy producing farmers under rehabilitated
minor tanks would{double.

Implementing ggenéy for rehabilitation of minor tanks:

The Irrlqatlon Department is responsible for plannlnq,
designing and constructlng all minor tanks rehabllltated
under the project. Rehabilitation of minor tanks includes:
desilting of tanks, =trenqtheninq of tank bunds; repairs
and improvements of sluices and splllways, installing
measuring dev1ces\to measure discharges as well as to
evaluate the seepage losses; and on-farm development

works to facilitate the water management programme.

-
!
Operation and maintenance of the rehabilitated minor tanks:
The DAS, in cooperatlon with the benefic1arv farmers, is
respon51b1e for operation and maintenance of all the
rehabllltated mlnor tanks. However, the Irrigation
Department is responsible for maintaining the rehabilitated
tanks for 2 year% following the rehabilitation.

Implementing agency for the water management programmeé

! - ,
The DAS is responsikle for developing specific water

management programmes for the irdividual rehabilitated

tanks in consultation with the farmers. The water management

programmes for minor tanks in the Puttalam project and
in other 1ntecrate%5rural development projects are
identical to that/the V'R project, which is dlqcussed 1n
detail in the text

|
)
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Criteria for selecting'minor tanks:

ia

ii

iii-

iv

vi

The ‘cormand area under each tank should not

be less than 20 acres other than in exceptional

cases dlctated by technlcal requlrements;

The useful storaqe of the tank should not be less

than 3 acre-feet per acre of command area in the

dry zone and 2 acre-feet per acrein. the

intermediate zone;

The tank should have a record of being filled
at least three times during the lasttfive years

or hydraulogic studies indicate comparable -

yield for damaced tanks;

the tank should dlrectly beneflt at least ten

families;

the incremental area brought under direct

irrigation should ke at least ten times the:.

private irrigated land submerged, or five

times other;cultivated-landslsubmerqed;

and

" the rehabilitation cost,

~including water management

facilities, should not be more than Rs. 8,500

per acre of incremental irrigated area or

Rs. 5,000 pér acre for the total command area

(World Bank, 1980 p."

75) .
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Anuradhapura Dry Zone Agricultural Project

This project aims at rehabilitating 600 minor tanksl

in ‘Anuradhapura d;étrict in order to provide irrigation
facilities on about 20,000 acres of new farming land
along with a water management system and to stabilise
about 65,000 acres of chena land with improved
agricultural practices. Akout 23,000 families, all
from poor (owning . less than half to one aere df péddy
land and mainly dependent on chena land) and lahdless
classes will benefit directly from the pro;ec€l5 As
irrigated paddy land is scarce in relation to the
popylation, each family will be allocated 1 acre of
irrigated'paddy land and 3 acres of rainfed land for =
growing subsidiar&\crops.‘ Allotment of land will be
supported by security of tenure which will give the
cultivators access to institutional credit. '

Objectives: This is a comprehensive rural development . -
project and it has several objectives: '

i  to establish a .technically viable and economically
attractive farming system by combining rainfed
and irrigated farming which will be supported by a
strong infrastructure and improved agricultural
facilities .and services;

i1 to supplement thls farmlng system w1th small- holder
11vestock enterprises; '

iii to help protect available prodﬁctive resources
from further depletion because of shifting
cultivation: and

o 2 0 e e e 2

14 Now only 29C tanks will be rehabllitated due teo cost
overuns - On the original estimate (APTI, n.d.) :

15 Now only 14000 familles will benefit due to the cut |
in number of tanks to be rehabilitated (ARTI, n.d.)

!
!
|



iv, ftp.trx,tovdevelqp:@%mpdel”pfyfarming_SYStems o
,whichhggpxbeqrepyicated_infother:dry.zone_areas
with similar agro-ecollogical conditions.

Anuradhapura,has.been,chesenees.the_prpjectilocation for .
specific reasons; iturepresents thévtypiqel;charaetgpietics
of drywzone~farminq where rainfed cultivation and chena. .
cultivation predominate; chena cultivation 1s w1despread
causing rapid depletion of natural resources throuqh -
deforestation and .soil erosion;. there is. a great notentlal
for 1ncreased.fqod_productlon through development. of land
and water resources, wvhich at .present are under-utilised;
there is a ‘large number of abandoned minor tanks in the
district whose rehabilitation will increase agricultural
productivity. e

e

\

Costs and benefits: ;. .This is a 5-year project (1981-85) .

with financial support from the Asian Development Bank .
(ADB) and the International Fund for Agricultural
Development (IFAD)-. ~ Thé project -has an estimated cost

of US$ 39.6 m’ili‘mn or US$:29.6 million net of
contingencies, Oﬁ/total budget, about SO”ﬁefeent-is a
allocated to minor, ‘tank rehabilitation works; and the
amount allocated under the ' water -management head is about
16 percent of that (an6 elqht percent of the total) The
project 11fe has been estlmated to be 30 Vears. The ‘
project will become fully develoned by the tenth year

and will generate. the followina benef;ts;4overall cropping
intensity should increase from .73 percent to 169 percent; |
average yiéld of pad&y should increase from 0.8 tons per
acre to 1.4 tons per acre which will mean an annual
incremental paddy production of about 5€,600 tons; 1ncome
of farm families shouldwdouble,“and‘social dlspa;;ty should
be minimised as’lané will be allocated to poor -and landless

families.
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Implementing agency for rehabilitation works:

The Irrigation Deﬁartment is responsible for carrying out
the rehabilitatiéﬁ-works. - These -include increasing the .
storacge capac1ty of tanks by removing silt; improvement
of the catchment area° repairs and improvementq of tank
bunds, gpilways and sluices and onffarm development

works to faciiitiate distribution of water.’ »

Operation and maintenance of the rehebilitated tanks: It
is the resporisibility of the GOSL to provide necessary
funds to the DAS to keep the rehabilitated tanks in good
condition and operation ahd maintefdiice of these tanks
will be managed by the farmers with assistance from the
DAS staff. - '

Implementing agency for water management proqtamme:

Planning and implementation of water management proqramme
will be executed by the DAS.

o ‘ This programme will include
establishment of 40 pilot schemes on water management .

The objectives are to concduct field research on efficient
use of water= measure storage and conveyance losseS'of*
water; introduce rotational water supply to ensure »
equitable distribution of water to all ‘farmers; desiqn
simple and suitable structure for_on -farm development work;
organise farmers associations to train and involve them in
maintenance of ‘the system and in water management; train
the implementing staff for planning, construction and
maintenance of the schemes. These pilot schemes will be
selected from different perts of Ahufadhabura district
allowing representatlon of differences in size of the
command areiitopoqranhj and soil type° '
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Criteria for selecting tanks:

i command area under each of‘the‘prOposed tanks. will
not be less than 20 acres with a storaage cepacity
of not less than 60 acre-feet; -

ii minor tenks‘Will_be located close to the settlement
villages;'and » ' R
iii the investment:cost per acre will'not ekeeed
- Rs. 10,000 on an average, w1th exceptions allowed
umfor technical con51derat10ns. The economlc 1nternal
rate of ireturn (EIRR) for each tank will be at least.
15 percent (ADB,..198C p. 56).

National Freedom From Hunger Cempaign: (FFEC)

Since 1980FFHC‘has been involved with restoration of
abandoned’ small tanks” (with a capa01ty to 1rr10ate less
than 50 acres of land) in the drv zone under its "Small
Reservoir Village Community Rehabilitation Proaramme”
Although the project is’ﬁainly concerned with restoration -
of . abandoned tanks, it also'does~some rehabilitation work.
Up to July 1984, 80 ‘abandcned tanks have been restored

and 31 tanks have been rehabllltated under this orooramme°
FFHC is a voluntary aqency It recelves flnan01a1 _
support from the Deutsche Welthunqerhllfe and ‘the 'EEC

and it operates under the auspices of the Mlnlstry of
Aqucultural Development and Research

<

Objectives: The objectives of the proqramme fall under

three broad categories. The main objectlve is to 1mprove
living standards of ?oor rural commun;tles by restoring
their tanks. The second objective is to revive the ancient
system where farmers were res?onsible for maintenance and
repairs of their tanks by forring a Reservoir Council (RC)
and a Reservoir Maintenance Eund (RMF) for eaoh of the

restored/rehabilitated tanks.
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In villages with. abandoned tanks, chena cultivation

is-practised, causing depletioh“6f thé:hé£ﬁréi'fé§bufceé;

The third.objecti&e of the programme is to. reduce. chena .
cultivation by enbduraging paddy cultivation through
restoration of.ténks,} Under.thé‘restored.tanks each family
is allocated 2 acres. of irrigated paddy lanc and 1.5 acres
of highland for.growing fruits anqvvegeﬁables;A Z final
more tephnical,but very- practical.objective of FFHC -

is to develop siﬁple sluices, with farmersfassistance,
which can be easily constructed and maintained by the

farmers themselves.

Implementing agency for restoration/rehabilitationAof,tanks:

" All restoration and rechabilitation works aré-carried out

by the FFHC itself. The projéct Technical Assistants (TAs)
plan, design and implement all schemes. "~ All:the earth-work -
required is performed manually by farmers under the
supervision of the TAs. ”Farmérs contribute to the project
by providing labour at a cheapér rate, they receive as

wages 50 percent of what labourers get for earthwork from
the Irrigation Department. ’

Operation and méintenance of the restored/rehabilitated

tanks:

Farmers are solely resonsible for operation and
maintenance of their tanks. There is a Reservoir Council
for each tank and all farmers (men and women) growing

paddy under the tank are members of the RC. All decisions
regarding operation of tanks, e.g., cultivation and tank
water use lie with the RC: which meets 2 to 3 times a month
to disucess the relevant issues (FFHC 1983). To meet the
cost of maintenance and repairs of the tanks a Resrvoir
Maintenance Fuhd has been introduced in all schemes.

Eéch cultivator contributes 2 bushels of paddy per acre
per cultivation season to the RMF. All maintenance and
repair work ig organised by the FC, (FFHC 1983).

1
'
'



114

Criteria for. selecting tanks: Tanks :are: usually selected by

the FFHC but it also includes tanks on- request from farmers.
in elther_case-there are- two conditions that must be
fulfilled. before any scheme is undertaken; farmers

must aagree to form a Reservoir Council to operate and
maintain the scheme, and=they rmust agree to create a
'Reservoir Maintenance Fund ané to make regular
contributions to it for‘the.maintenance of - the scheme.

Only very small tanks with ansirrication~capaclty-of

less than 50 acres are selected because these “wrwe tanks are
too small to receive attention from the qovernment
departments 1nvolved w1th tank rehabllltatlon. In selecting
tanks, oreference is glven to tanks in wvery remote areas as
~these areas are very likelv to remaln untouched by most

‘ development proqrammes. Refore undertaklnq any scheme -
careful con31deratlon is qlven to the local capac1ty to
operate and malntain the scheme with a little training.
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MINOR TANK WATER MANACEMENT PROBLEM
| AND PROQPECTS

S
Introcduction C e e

It is fredﬁently conéiaéféa"'as°aé§cribée b;T
Coward (1980.0° 17), that nroblems of water manaqement
originate at»the farm level because farmers ‘are
unorganlzed¢or only pootly organized,uand.thus -
inefficient in the use of water, unpredictablé in . o)
their beh&v;dur, or simply uncooperatlve W1th the _n_ﬂ
irrigation ‘agency " This belief is so deep rooted that as
Wickham (1978) -points out, questions : are hardly ever
raised about‘system»efficieney,-because it is easier to
put the blameson the farmers who 'ne&ad' to be educated
about water management. - ‘

¢
}

Only during recent years has there been a gradual shift
from this lihe of thought as it is -recognised that farmers
are not solely respon51b1e for water management problems;
other factors contributing to them include inefficient
operation of systems:due -to poor -physical structures ancd.’
lack of control structures and poor mainteneance of the...:
schemes due to lack of adequate~funds (CH,M Hill, 1979)+ It
It has been argued (Murray-Rust, 1983; Murray-Rust and
Cramer, 1979) that improved water management practlces
cannot be expected at the farm level from the‘farmers
without ensuring efficient operation of the schemesm,,_

Although these insights have been .generated by -

studies on ﬁajor irrigation schemes, our field experience
suggests that some._of these problems of water management are
equally true for minor tanks. This chapter = examines
three aspects of the problems of implementing the water
management programme in minor tanks. The first concerns

|
|
|
f
)
|
!
|
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problems with the physical: structures of minor tanks.

The second concerns the validity of a fundamental assumption
in the minor tank water‘management'programmesa f that
efficiency of water use will be best enhanced through

saving water in ga?g and using it for a yala crop. The
third concerns the" planned and the actuazl operating ‘
methods for programme implementation. ‘

Problems with physical structures:

Out of the 20 tanks studied by this project, only one
traditional and five rehabilitated tanks had no problems
with headworks. The rest of the tanks had problems of
leaking tank bunds (5 traditional and 1 reHabilitated);
malfunctioning and defective sluices (6 traditichal and
5 rehabilitated); and cracks in the concrete spill

(3 traditional and 2 rehabilitated). All these problems
in traditional tanks are existing for 3-5 years and in

all cases the local Agrarian Service Centre of DAS has been
informed but no action has, beeh taken so far (up to
February 1985) due to non—availablllty of adeouate funds
(personal communlcatlon Asst. Commissioners and TAs of
DAS). Another study on minor tanks Has also- reported“”“
defective- physicat strtctuéefofrtanksh351one ofrvheu:-. -
mamhfproblems of water management =~ i oLt
(Gunadasa et al; 1980 p. 101)

?roblemS'Wlth tank'bunds° Leakage throuch tank bunds
could be either due to poor maintenance of bunds- by the

farmers or due to defects in the construction. The first
reason is rarely relevant since tank bunds are cleared

of bushes and rat and crab hcles' are repaired by the
farmers before'the"beqinning of each cultivation season.
" The second reason is more plauslble and haprens due to
two maln reasonsa e '
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i. weak compaction when the work is done by farmers
manually,

ii improper comoactlon to ‘save costs when it is done by
contractors hired by the irrigation agencies.

Alﬁhough contractors usually use road rollers for compaction

they may not follow the necessary technical regquirements -

‘fof'exampie, removal. of all vegetation from the bund -

before adding new earth or gravel and even compaction of

all layers at an appropriate moisture content. |

The first problem can be solved by supplying wooden
rammers:to farmer organisations; these are an improved -
method of manual compaction and have been used succeséfully
in rehabilitation of some minor tanks under VIRP 1n.
Trincomalee (personal communication; TA local DAq offlce)

The second problem can be dealt with by  improving -supervision
either through the presence of staff from the relevant-
irriqatién agency when the actual operafion is performed,

or in briefing the local farmer organisations about the
detailed’ procedures involved@ and by entrusting:them with

the responsibility of supervising the contractor's work.. ~
This latter approach has been used successfully by the
NationaliIrrigation Administration in ‘the Philippines
(Alfonso, 1981; KOrteh,'1982). The important point is

to make SPré'that the tank bund is constructed perfectly
because if it is defective to start with, then no amount |

of subsequent maintenance work can make it function
perfectly} '

Once a maﬁor repair has . been done on a tank_bund _

it is the.farmers' responsibtility to maintain it. Even .
if there ére subsecquent problems. with the bund due to.
fdefectiveiconstruction it is very unlikely that more funds
will be réleaseduby the DAS to repair the same tank fp?l
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two reasons. Firstly, DAS local staff will not be
enthusiastic about requesting the head office to allocate
funds for repairing a recently rehabilitated tank as. it
could reflect badly:on their competence. Secondly%,thére
are so many tanksthat.need to be repaired urqenti§~but
cannot be -due to lack'of.Capital By way of example here,
out of ten traditional tanks studied in Anuradhapura. _:

two breached due to heavy rains in maha 1983-84 and nelther
of these tanks have been repaired yet (up to Febreuary 1985)
although'the DAS leunchedja crash procramme in 1984
particularly to rebair those tanks that got damaged_by'the
flood. Farrers under these two tanks have lost two maha
crops and one yala crop so far.:

Problems with sluices: Another problem with a majority of
the tanks studied was malfunctioning and defective sluices:
these were all. Tower Type (TT - see Figqure-4).. For example,
a common defect causing a:sluices to leak is that the- slulce
gate does not seal"tlght shut because it is not greased; ..
similarly, rusty screw threads on sluice,cont;g;bshaffs -

prevent the sluice key operator from fully ¢losing the .. .;
sluice gate or, when open,  from accurately requlatinq

flow. Both these-broblems cause wastace of water. In . .
most ‘of the traditional tanks, TT sluices have been - _
installed during the mid - 1950s to 1960s and accordlnq to the
yaya palaka and the local people, there has not been:much

major maintenance in terms of replacing the worn-out:

or the damaged parts. Proper. maintenance of TT sluices
reauire regular greasinc of the screw threads and paintincg
of all other metal works. VWhile these tasks should be
nerformed by the yava palaka, grease and paint are supposed
to be supplled bv the DAq and thls service is very poorc,
However, there seems to be some more fundamental problem
elther w1th 1nstallat10n or ‘maintenance of Tower Type sluice,
because, of the ten rebabllltated tanks studled by thé
project, five had leading sluices although these were all
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installed between 1981. and 1983; leekingqsince,installation
has been reported: in all cases. .leakage of water throuah
sluices in most of the rehabilitated;tanks has also.heen
reported by a.major study on VIRP (DAS, 1984a P. 31)5;

Problems w1th concrete spllls° A thlrd”problem observed

was leaklnc of water throuah cracks in the spill in the -
case of the tradltlonal tanks. In the case of the
rehabllitated tanks, there wasleakaqe“of water from the
point between the top of the cld spill and the bottom of
its exten51on.

These problems with phv51ca1 structures must

qguestion the legltlmacy of blamlnq farmers for wastlnq
water, by us1ng it excessively or practicing ‘continuous
supply of water, when the volume.of water released
cannot be controlled and the slulceq cannot be closed
due to technlcal problems. However, 1c it practical

(or even p0851ble) to conv1nce farmers to save water in
the maha season to grow a second crop in the yala season
when a substantlal amount of water saved leaks out through
the holes and’ cracks ‘in the tank bunds and the soills
and throuah malfunctlonlnc slulces°

Alternative Uses of Water Saved in the Maha Season

A fundamental objective in water management nroqramme"

is the seving of water in the maha season for use in the
followina yala season. 'Chambers (1974) and Farrinqgton

and Abeysekera: (1275) have drawn attention to the-
alternative uses.and oprortunity costs of water. thus.

saved. Chambersi (1974 pp. 31-33) has illustrated:with
numbers how extension of acreade in the maha season: can -

be more efficient from both income-distribution and:
production”points.of view than saving water for a Xili crop.
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" A similar arqument has been put férward by Weaver (1985)°
in a more general ¢éntext. Two types of consicderation are
discussed here in relation to ‘this issue- The extension
of the maha écreageuon'enoroached'land and the size ‘of net
benefits through_doublefcrOpping given water losses in
storage'and%the extre'costs_éssocieted'withfdry‘sowing;

Encroachment'durinq maha: while, in theory, it does not

make any dlfference whether ‘the 'production tarcet is
fulfilled through extensive or intensive cultlvatlon,llt
seems, in practice; that there is a strong tendenCy to
discourage irrlgated cultlvation on encroached” land_and
encourage intensive cultlvatlon on authorlsed land This
is perhaps due to two reason5°_r;_ |

i; ’1eqally recoqnlﬁed water ‘users rather tHan’ i
 actual water users are considered in plannlnc

"water management~ encroachment is 1gnored and it in

1s encroachers who currently use mahd surplus
water° ' o ' :

ii achieveﬁent'of double-croppinq brings credits
to water management as a_higherroroppinq_intensity
is always taken as a siqn of agricultural
development,
Unlike major irrigation schemes, the encroachers in minor
tanks .are usually the same farmers with land in -
puranawela. They choSe now to cultivate akkarawela land

rather than doubleforobping sore of the puranawela land.

Thus, unlike major irrigation schemes where there is-a
strong income. distribution component to the water use
pattern, in minor tanks, the issue is principally concerned
~ with water use efficiency. There are exceptions, of course,
in both cases. Some farmers in major irrigation schemnes

do extend their maha acreace using land outside the scheme



(personal communications, Mick Moore on the Kaudulla
scheme and Oscar Zolezzi del RlO on the Gal Oya Left Bank
scheme) ; and in mlnor tanks our fleld survey established c

- that there are some cases. of non-puranawelafarmers cultlva-=
tinog on akkarawela land (for example, Pankulam tank in .
Trlncomalee) Above all, thls roint draws attentlon to

the importance of correctly deflnlnq system boundarles when
trying to evaluate the production and incomre Hlstrlbutlon Ld
consequences of water management 1ntervent10ns._ o

In our study, in alrmost all tanks the'bfficial Siie of

the command area differed from the actual area heing'“ ’
irrigated, and official figures invariably excluced the
akkarawela 1and DAS offic1als 1n Trlncomalee (Asst o
Commlssioner,‘Reglonal Enqiﬂeer and APT) were of the oplnlon T

that their failure. to 1ntroduce double—cropplnq 1n tanks:

under the water manaqement proaramme was due to 1lleqa¢ use
of tank water in maha on, akkarawela land ' They felt the';‘A

need for pa551ng le 1slatlon Wthh would ban supplv of .
irrigation water to akkarawela land. This is a very : u;it'

sensitive issue and raises such critical questlons as
whether this step woald be justlfled from productlve and
eauitv D01nts of view and \hether it would be fea51ble |
to 1mp1ement it in the face of the obv1ous social anﬂ

DOllthal constralnts°

We were informed by the yaya palaka of Pankulam tank in.

- Trincomalee that he was asked. by the water management
TA not to supply water to 3C. acres -of akkarawela land

cultivated by encroachers (these people live in the
village but do not own .land under this tank). The yaya
Palaka ,apparently-ignored;theirginstructionAbecauseshe
believed that the tank, had capacity tof effectively
irrigate the total command area.including 30 acres of
akkarawela land anc¢, in . his.ovinion it would be unfair

to cut off water to these plots since those poor peopnle .
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" need to feed their families és‘well Moreover,'these"l'
30 acres of land are at the head-end of ‘the command area
adjacent to the maln channels, therefore, if supplv of water
water is stopped - there is nothlng to stop the
encroachers from taking water by cutting the main channels.
In such cases the most sen51ble thing would appear’ to be
lecallsatlon of the encroached land and when we ciscussed
this case w;th the Deputy Commissioner of the Water
Manaqement Division of DAS, Colombo we were told that he has
advised the local office to take necessary actlon to wst

" legalise those encroached plots° - '

Such legallsatlon of akkarawela land under minor

tanks w1ll be a useful step in proper water manaoement
planning since tank water is used on these plots anyway
and there does not seem to be much p0551b111tv of
successfully cuttlng of f water to these plots° ‘Water
manaqement'proqrammes will contribute more to social .
welfare if they concentrate upon village realitiés rather
than legal nlcetle

Net beneflts from sav1no maha water Planninc a second

crop in z&l_ w1th water saved in maha cdepends not only on
how much water can actually be saved by better water |

- management practices but also what percentage of that water
can be effectively conserved. Estimates of the amount of

water that can be'saved in maha by dry sowing vary from 15

to 30 percent of current maha water use (DAS, 1984a, Farrington
and Abeysekera, 1979). Manual weeding or use of weedicide
.instead of using standing water to control weeds will

also reduce maha water requirement but no estimate of the

potential saving is available. All of this water cannot.

be utilised for yala cultivation becanse-of evaroration
percolation and seepage losses. No empirical data are
currently available on this, except one water balance
study conducted in Walacambahuwa tank over five cultivation’
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seasons during 1976-98. According to thlS study, on the
average only 7 percent of water in storage was used for
irrigation issues wh11e_47_percent was lost due to
evaporation, deep percclation and bund seepace (Somasiri,
197% Table 2, p. £3). VThis_report provided a figure for
loss due to evaporation but it did not provide ~ separate
fiqures for losses caused by deep percolatlon an¢ bund
seepage. While nc useful 1nference can be made from thlS _
data about the 51tuatlon in all mlnor tanks in the dry n
zone, it can.be safely assumed that losses éue to defectlve
physical . structures_of tank w1ll be hlnher in most mlnor t'
tanks .because Walaoambahuwa tank 'S, phys1cal structure was 1n
very.gecod. conoltlon when the water balance study was '
carried out. o
The study 1ncluded two vala seasonso' In these

seasons losses were hlgher, at 60 nercent of total storace,
presumably due to higher evaporatlon losses but’ 1rrlgat10n
issues were also higher at 14.5 percent of total storaoe°

As a nercentage of total outflow (losses plus 1rr1qatlonl“
issues), 1rr1gatlon in these two seasons only accounted’ on'
averaqe for 20 percent The Yala season perlods used by
Somasiri were 20.3.77 to 24.9.79 and 1.3. 78 to 25.6. 78;

an early yala would correspond approx1mately to the later"
year where irrigation issues as a percentace of total
outflow. -were 24 percent . These flqures; indicate that
only one quarter of water saved durlnq maha woul€ actually
be available. for yala 1rrigat10n and the rest is loss.

As the VIRP documwent recoqnlsed "Such hlgh losses severely
restrict the 1rriﬂatlon potentlal of small shallow tanks

in yala.” (World Pank, 1981 p. 9) o

1l Moreover,. Walacambahuwa hasa storaoe area of 76 acres
(280 acre feet) and a command area of only 32:acres which
is"a much more favourable ratio than most dry zone tanks
(World Bank, 1981 p. 9) - the capac1ty to save maha
water will be more restricted”in those tanks where the
ratio is less favourable. :
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In these circumstances 1t is. obViously more.. sensible,:_
where land is available, to increase the area uncer (a dry
sown) maha crop receiving supplementary irriqation' rather
than to conserve water of which three quarters will be
lost before it can b% ased : Where additional land is
‘restricted and this/is not available the relevant question
is whether the benefits farmers receive, by having a
cuarter of the water they save in maha effectively available
for yala cultivation, are. qreater than the additional costs
- associated with maha water- saving practice-s° As the VIRP
document = states, "outlays tend to be lower if planting is
delayed since farm power requirements.anc. labour for weeding are
both reduced if. sufficient water is available ' (from prior
rainfall or the tank) to flood the land." (¥orld Bank, 1981
p. 13) . No precise information is available on the size
of these additional costs associated with dry sowing. The .
average tractor hire rate in our field areas was |
Rs. 500-550 per acre and according to GOSL (1983c), weeding
costs there were-Rs,.ll3_per acre. The farmer has to
calculate whether the increase in these costs due to dry
sowing combined with the higher risks of wasted investment
are more than compensated for by the possibility of an
additional yala crop. | |

To the extent that proqrammes of rehabilitation anc

water management’ incraase the effective availability per
acre of water for irrigation in maha, the case for dry
sowing is strengthenedtbecause the risks,of dry-squ Ccrop
failure due tc inadecuate rains are reduced. However,
unless such increase is. shown to he substantial, it may
not be, along, sufficient to persuace farmers to change .
to the more expensive and riskier Zry-sown maha crop. The
additional costs and the higher risk are definitely ..
incurred, the X___ Crop is only a possibility if rains
are adequateox Better access to credit, assured inputs,

- especially seed, ‘and effective crop 1nsurance are likely
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to be more important influences on farmer behaviourthan
‘a moderate increase in peg-acre water availability. ™
Farmers will save water only when the benefits from
doing so will be greater than the costs involved or,

in Weaver's words (1985 p.3), "cultivators cdo not waste
water that has value greater than theccost of saving it®.

To summarise, it seems, from our field experience

and from the available literature that often a better use
of extra water available due to rehabilitatioh and improved
water managemeht practices is either to exrand acreage in
gghg or to improve water supply to the existing irrigated
area. R DAS study on VIRP has reached a similar
conclusion, with reservaticns about the pOSSiblllty of
expanding acreage in most mlnor tanks (DAS, 1984a, p. 34)
Somasiri (1279) has arcued that the correct stratecy for
eff101ent utlllsatlon of tank water 1s to use it in the .
maha season without reduc1ng quantlty at the expense of the
crop rather than =av1nc it for X__E qlnce a substantial
amount of water in the tank is lost durlnd storacecv

\

The Water Management Programme: Theory and Practice

Several differences were observed during our field study
between official proposals and actual implementation oOf *
the programme. This section discusses these differences’
under two broad headincs: farmer participatioén and the
functioning of Raricultural Planninag Teams (APTs).

Farmer participation in the pronramme° ‘There is a common

empha51s upon farmer Dart1c1patlon 1n irrigation schemes

in c¢eneral and in water manacement in particular bhecause

it is evident that utilisation of farmer knowledce and their
acti&e:particiﬁation in_planning and designing of irrigation
schemes improves the quality of their operation and
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maintenancew(Cowar@,;l98QX,Q;§pth;thegWorld Bank. Project
dOCuments:have-heaVily»emphasisegyfarmer“partlcipation in
the water management programme- . But while. the hature”ofe
expected farmerﬁparticinatien in the operation: and mainte-
nance-ofwthe,rehabllitated“tanks has been- clearly srecified
the nature of their participation in terms of planning:and
designing of on- farmleevelopment work and introduction of
improved aqucultural practlces have been left vacxue° '
(Vorld Bank; 1980 pp. 22-23, 755' 1981, pp. 32 35).
'The term ffarmer part1c1nation_'haswdlfferent meanlngs _f
for different peonle.i Wlthin theﬂeontext_of water A'
manaqement & COmmonly accepted meahinq of‘the term seems
to be utlllsatlon of'farmer knowledce about local nroblems
and farmer skllls 1n plannlnq, de51cn, rehabllitation,_
'operatlon and malntenance of irrlgatlon schemes (Coward !
1980; Alfonso, 1981) : Farmer nart1c1pat10n in thls
~ sense was very limited 1n all ten tanks studled by us
under the water management proaramme,‘ The only form of
actlve farmer nartic1nat10n was_ thelr work as hlred labour
for the contractors%

Non-utillsatibhfefifarmer'knemleéﬁemabeut?the 1¢¢af35-
conditionsis very likely-to. affect adversely the: -
subsequent: cperation of;.the.rehabilitated schemes. Up to
November 1984, dovn-stream work: had. been completed

in seven tanks:-and in two.. of these;: farmers comnlalned
that the on-farm development  work.has made water'allocatlon
more difficult. 1In cne case, the main channel was deeper than

the field level which made the control structuresiand pipe outlets

ineffective;. the main- channeI“had’to e blocked in places to increase

the head in order to suppIy water to the flelds In the other case,
an old concrete = - . Y : _ ‘
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2 Farmers in these areas were lucky to qet this chance°
in other areas contractors bring their own: labourers
(personal ‘communication, T.C. DA?,Yurunegala,
Medagama, 1°82). ,
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anicut was removed by the quphoiity responsibkle for the
downstream work because they thoucht it would. not be -
necessary any more after the main.channel hac been..
improved.kut, in fact now farmers have to make a
temporary anicut. every season at. the same nlace to supplv
water to part of the command area. 1In both cases farmers
claimed that they warned. the contractor about the conse~
quences. of these actions but their advice was not

considered.

_This has 1mportant pollcv 1mr11cations Fecause on-
farm development work is surrosed to make oreration of
the system easier not harder; moreover; non-involvement
of farmers in on farm develomment work creates probiems
in subsecuent maintenance of the system. We wére shown -
an excellent example. of this from our recent (January 1985)
fiel@ trip to Madras to visit the Tank Modernization

Programme. e

We visited two tanks, Padianallur:and Pillaipakkam, that
have heen recently modernised. In the first several
meetings were held between farmers and the Fublic Vorks
Department (PWD) to plan and desiocn the on-farm develop=
ment work. Along with othér improvements, three -
distributary channels were lined to campare seepace losses
with the non-lined ones. The contract was civen to a

local farrmer and other cultivators worked as hired
labcurers. In discussions with ‘the farmers, they expressed
satisfaction with the work and subsequently no cdamage

was done to downstream structures either to tap water
illecally or for tther rurposes. In the other tank |
(Pillaipakkam) no meetinc was held bhetween the farmers

and the PWD officials alout the modernisaticn work. There
was no farmer -participation in planning and designing of

the on—farm’develqpment work and work was done by an outside

contractor. In fact more money was invested in this tank
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because two of the main channels (out of seven) ‘were also .

lined in addition to a numher of distributory channelse‘;In

quality of on- farm develonment work and mentloned that this

work has made water allocation. oroblems worse 1n parts of the e
command area.  Lined .distributory channels have been '

damaqed by farmers either to.get water to thelr flelds

or to drain excess water and sone concrete slabs have also

been stoler from the lined main channels. Farmersﬂwere»f

claiming that the government should employ somebody to

guard the structure from_being damaged. '

The farmers attitucde was that they' had no resoonsibility
for-the operation and maintenance of the modernised ‘_'
. system since they were.not consulted about 1t and they were

‘“not -involved in the work;- .the qovernment has done 1t°

therefore, it is . the qovernment s respon51b111tv to A
operate and maintain the system. o

This contalns an. 1mportant lesson for minpr tank. rehablllﬂ
tatlon nroqrammes in qu Lanka and measures should

he taken to ensure 1ncreased farmer partlclbation in these
proorammes since effectlve operatlon and malntenance of
these schemes 11e malnly 1n farmers hands.‘f "

One factor currently llmltlnc farmer nart1c1nat10n.

in the water manaqement procranme 1s that the proposed

.system of seloctlno qgroup leaders from each block’ has not

yet been. fully imrlemented : The ﬂroun leader svstem can

be 1ntroducec only on completlon of thc downstream work

ancd once the command_area has been d1V1ded into senarate

blocks. In the ten tanks under water managenent ‘studied

by us, lownstream wo 'k has keen comnleted in sevem anéd “
in five of these (as well as the other three tanks) '

- either group leaders had not heen elected at all or the



129
number of .group leaders was fewer than the numbker.cf -
klocks. This lack of enthu51asm i sperhaps due to the

absence of any .remuneration for the group leqqers° In minor
tanks, .yaya palakas receiVe a remuneratioh of .a quarter.

to a half a bushelfof_paddy from the cultivaters per acre
of land irrigated in. each season. Zccording to the
vaya palaka and the farmérs:interviewed, the system of

groun leadersuis not.iikeiy to function effectively unless
some remuneration is offered for undertaking this
responsibility. Attempts to introduce ‘farmers rerresenta-
tives' to perform a similar function as the group leaders -
have failed in two major schemes rainly cdue to the same
reason (Moore@~;980_ﬁ, 17).

A further constraint on farmer participation, especially
in the early days of the rrogramme, was delay in B
establishing APTs. 'According to theproject documents
(Vorld Bank, 1580;. 1981) two conditions must ke fulfilled
_prior to the rehabilitation work: nre-construction meetings
should be held between farmers and officials from the ID,
DAS ané Department of Agriculture to discuss the preject,
desiqns, cost estimates, operation of the procramme, and
farmer participation: and a preliminary water management-
programme should be premared by APTs for tanks to ke
rehakbilitated to ensure compatibility between physical
structure improvements and subsequent operation of the
programme. - ’

Medagama (1982) states that in most schemes under VIRP
pre-construction meetlnqs were never held and the
propcosed inputs: ‘from the PPTs in ‘planning the phvs1ca1

" structure of tanks could not he utilised initially due
to non-existence of APTs at that time. APTs were |
established only in 1983 whereas rehabllltatlon work
started in early 1581, About 200 tanks had already heen
rehakilitated by the time ZLPTs weré’ estéblished? In-all
5¢ViRPithnKS’stg@iéd*B?Buw’incﬁsinebmalee, no rre-

construction meetings were held because all these tanks
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were rehabilitated in 1582, This situation must have
changed now because proposed farmer meetings were held
and'breliﬁinary water management programmes were
preﬁared in all 5 IRDP tanks studied by’us in - Puttalam,
perhanps, because, these tanks were rehabilitated in
1583, However, this discussion illustrates the

problem of effectively coOréinating different components
of a project especially when fundamental components

such as farmer participation are dependent ‘upon creation
of new establishment patterns (for the TOs in the APTs)
within the public sector. ' '

The functioning of aaricultural mlanninq teams (APTs)

Agricultural Planninag Teams have so far (up to February
1985) been in existence for only two years. Moreover,
the main job of APTs 'is to introduce improved irrigation
and agricultural practices which requires a consideralle
~amount of time (the rehabilitation work is easier to
evaluate because . benefits from it are easier to
demonstrate since they are immediate and wvisible). There=
fore, it would be inampropriate at this stace to attempt
any evaluation of their achievements. - This section
discusses the functionind of the APTs under five heads:
constraints on APTs; current . activities of APTs;
effectiveness of APT activities; specific water manage-
ment programmes for individual tanks and future prospects
for APTs.

Constraints on agricultural planning teams: Two main

constraints under which APTs currently operate are lack
of transmort facilities and shortage of staff. Both
these elemehts,a:e oﬁ'vitél importance for effective
functioﬁingjdf»ﬁhe‘watgr,management Programmes.

) S, Ce e T
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Each APT is responsible for 15-20 tanks and they have
to.collect all the necessary information and prepare

a water management. programme for a particular tank within
a maximum period of two weeks (Medagama, 1982). Proper
understanding of existine irrication and acricultural

- practices,” and the constraints under which farmers
cultivate is a pre-requisite for déveloping any useful
water managemen£ programme and it recuires spending

a considerable ‘amount of time in the village. The main
problem is transpo?t.: Llthough the APT in Futtalar had

a vehicle at its disposal, the APT in Trincomalee had "~
to use ‘either public;transport or wait for a ride with
thei¥ seniors or with officials from other government
departments. ‘In Trincémalee the tanks that we studied -
were about one to one-and-a-half hours' drive from the
town in a private vehicle, and'10nqer cn a bus. Buses
stop running éarlier in rural areas and frecuently dc not
qo-fidht td*thé village. Moreover, low levels of transport
and:déily allowances are a problem'that the APTs share’
with most rural development workers.. "This suqgests that '
only a limited number of field visits are likely to ke -

made before preparing a water management procramme.

The second common problem is the absence of an Acricultural
Instructor from the APTe. The Trincomalee »PT did not
have this pfoblem but in Puttalam there was no AFT for
quite gsome time beéausejthe.previoué AI had been promoted
and his replacement had not come (personal cormmunication,
T.M. Piyasena, local T.0). The T.0. was handlinc the
water management éroqramme in 20 tanks. The same problem
was observed ih,Kurunegala: there were 5 APTs and in
between them they had only one 2I (personal Commrunication,
K.2, Ariyaratne, local T.C.). This is a serious problem
pecause it is mainly the AI's responsibility to plan
cropping patterns and water and other input requirements
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for thé crops. Aléhduqh the TOs cet an orientation on
acricultural issues ‘in the training course on water
management ; this'is“én:inédéquaté’SUbstiEute'for a
thoroughly trained professional.

Two organisational points emerge from the foregoing
discussion; the urcent gpeed for providing APTs with
adequate transport facilities and for improvement of
coordination between the DAS and the Department of =
Agriculture to ensure censtant availability of
Agricultural Instructors. Hdwever, it must be emphasised
that this latter problem of coordination seems almost
ineVitable'Whenevér more than ‘one agency*ieJinvoived'in'-
a project, and this is not unigue to this-probrammé~‘» '
or to Sri Lanka alone. ‘In a recent meeting -in Madras
(January 1985) on the Tank Modernization Project between
Anna University staff, Public Works Department officials
and'International Irrigation Management :Institute (I{MI)
“workshop participartg, the problem of organising coordina-
tion'bétween»théfdiffefént“qovernment-departments<.“‘*‘
involved in the project was mentioned as the worst one..
Current acfivitieS“bf'aqriéultural planning teams: Under

the water management procramme the APTs have to perform

a variety of functions. These: includes:’

i. Planning and_designinq~of-downstream,erk{
ii advisinc farmers to select croup leaders;
. 1" preparing water manacgement plans;
v attending kanna meetings to discuss water
~ management plans with the farmers; and
v organiéation of der. -~stration plots.:

The first three points have already been covered by
discussions in previous sections. This section discusses
kanna meetings, and demonstration plots are discussed in
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The kanna meeting 1s the forum at whlch APT: and
farmers preoare water manaqement prbqrammes 1nclud1ng

i, f1x1nq dates by which the tank bund, main channels
and field channels should be clearied and repaired;

ii preparlng a cultlvatlon calendar which specifies
detes by whlch partlcular operatlons must be
»completed

iii prenaring an irrlqation schedule Wthh specifies
first and ldst dates of issuirg water from the tank,
the humber of issues. to e made during the season,f.-

and the interval between the issues;

iv) varieties of paddy to be grown;
v) other subsidiary crops to be qrown in the yal

season, and

vi) deciding how much of the command area should be
irrigated in rerlods of water shortaqe.‘

In theory all these.ﬁoints must be discussedeith and
approved by the farmers in kanna meetings. To cuote' :
Medagama (1984 p.L)i"Vital decisions rertaining to theiv
water management rrogramme would be decided by the '
farmers of the command area at the cultlvation meetlng
(kanna Meetlng)" In practice this does not seem to
happen and , in fact, kanna meetlngs_bear more resemblance
to the common situation in major irrigation schemes as
described in Murray-Rust and Moore (1983 op,»30—3l) where

kanna meetinge are used as a means for announcing decisions

already made by covernment officials rather than as a
mechanism to incorrorate farmer inputs in the decision
making process. The obvious consequence is poor'farmer
attendance in kanna meetings and lack ofAcommitment of
farmers to follow these decisions.
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APTs comprlained that in kanna meetings it is difficult
to get sufficient farmer attendance to. meet the legal
quorum because they are busy doing other things.’' We
were informed by yava ralaka that often signatures

are forged in the kanna meetings to show an official
record that the recuired number of cultlvatcrs were

present. We had an excellent opportunity of observing

this in one kanna meetina (though it was not in obe
of our study tanks under the water manaqement nroqramme)°
The’ meetlnq was supnosed to start at 9 a m, at the

yaya nalaka s house and only e cultlvators showed un
but the mlnlmum attendance reou1red was 17. We walted

for about one-and- a—half hours and nobody else camee_
At this point the yaya palaka and other farmers‘asked
the Cultivation Officer (CO) whether they should go
ahead with forgcing signatures but the CO did not .

agree3a Eventually the yaya palaka managed to get

hold of 8 women (because no men were available); who
were wives anc dauthters of cultivators to fulfill the .
‘legal guorum. It seemed from these women's behaviour !
that it was their first formai exposure«to any rsuch
official meetings. |

Effectlveness of acrlcultural Plannlno teams act1v1t1es
VAPTs invariably comnlalned that de0151ons taken (or
announcec) at the kanna meetings’ are not followed by the
cultlvators They belleve it is malnly because farmers ’
) are not cooneratlve and cannot comnrehend the beneflts

3 My investigator explained to me (as I did nct speak
. adequate finhala) that the CC was disinclined to
_forge signatures because of my presence, not only
“an outsider -but a forelqner as well,



i35

of imprcved agricultural and water management practices.
Lack of farmer:COGperation has been mentioned as the’
common reason behind non-adherence to kannameeting
decisions in 76 VIRP water management schemes (DAS, 1984a

P. 28). The following example illustratee the kind of
problem faced.

The Agricultural Instructcer of Trincomalee APT
mentioned that farmers in that area use much more seed

than reouired to get optimum plant density on an acre of
land because they belleve more plants y1e1d more paddy.

To eliminate thls wrong idea he organlse€ cultivation

on two plots of land in Mahamarkulam Tank (the water
management procramme s prilot project in the dlstrlct)

te demonstrate the benefits of using ontimum rlant density,
According to the AI although the demonstration plots

had a higher yield than other plots, farmers have not

yet changed their old practice. In his opinion the reason
was farmers' inability tc comprehend benefits from this
improved agricultﬁral practice. While there may be some
truth in'thiSHSfatemént , it is not certainly the only
reason behind farmer behaﬁiour° In the demonstration
plots, capital-intensive inpﬁts like fertilizer,A

weedicide and pesticide were used in abvropriate quantities
at appropriate times and these capital outlays are beyond -
the means of most farmers.' Therefore, it is culte plausible
that farmers refrained from adoptlng the recommended
methoﬁ because they attrlbuted higher ylelds of the'
demonstration plots to qreatef 1§e " 8f thet d&fferent

input§ rather thﬁﬁ’to”ldﬁéf bIanﬁCdéénthy.“ff

N ' % T . - -
Troan rothey sb-e T Joee et i,

On the one hand we have APTs complaining about farmers

for not being responsive to the water management ﬁ:ogramme-
and on the other hand, farmers in our study villages'reported
that they do not follow the water management package
recommended by APTs because these are not realistic and for
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the same reason they do not bother to attend kanna

meetings. An important part of the explanation for the

communication problem may be the lack of tank-specific »
water management procramme as described in the next

section. ; ' S ®

Specific water management programmes for individual tanks:

Despite the rhetoric -@bout preparing a specific water
management programme for each individual tank, a strong
tendencv has been observed to apply the same 'package'

to all 'tanks. It should be emphasised here that this

is not a criticism of the dedication or capability of the
agricultural planning teams but due to the constraints
under which they operate. The imnlementation progfamme

is being followed in principle in the sense that a specific
plan for each tank is being developed,. But it is
questionable to what extent the plan reflects a localy
"optimal soluation rather than introduction of é 'package’
solution. According to one DAS report on VIRP (DAS, 1984a)
there were significant differences between areas in
suitability of water manaceméent programme to local conditions
While in some areas the plans prepared by the APTs

suited the local conditions in other areas they did not,
~althouah the nlans were ”theoretically'sound':(DAS, 1984a
p. 11). This repo?t has suggested that more detailed
study of existing ﬁractices should be made before
prenaring wafer manacement plans. The same recommendation
has been made in another DAS report on water management
programme (DAS, 1983). -

Future;prospects of Pgricultural Planning Teams:

We have described earlier that APTs operate under several
constraints and it would be inappropriate to critically:
evaluate their current output. However, with full
staffing and transrort facilities and as APTs vauire more
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experience, it should be possible for them to develoﬁ
plans which are specific in design for each tank and based
upon a collaborative effcrt of farmers and AFTs.

These are the two major missihé ébmbonents now, and: it
will not be possible to rrovide one without the other.

It was encouraging to know that in maha 1984-85, a tank

site workshop was organised by the APT in one VIRF

tank to utilise farmer inputs in.planning the water

management programme and to examine whether this approach
1ead§ to increased farmer resronse to the proaramme. '
(personal'COmmunication, Jaliya Medagama, Deputy Commisioner,
Water Management Division, DAS). "To a large extent, head ' -
office initiatives of this scrt will be critical determinants,
along with adecuate staffing and transport, of the future
success of the Agricultural Planning Teams.




Chapter V

CONCLUDING REMARKS

Study results suggest that the water manacement programme

objectiVes are well idehtified but that the prospects

for gains in crop outnut .are hicghly variable and, on

average, substantially less than programme documentation
has indicated.. The sources of this variability are many
and compiex,'reflecting physical, economic, social and
institutional différenees between tanks. They result.

in different degrees of water scarc1ty between tanks and

between vears°

There are some widely acknowiedged’problems such as

- paddy variety preference, tail-end access and 1arge’farmer
domination. Fieldiresults show that the following features
are also particularly important in understanding farmer

response to proposed changes in the use and distribution

of their tank water:

il

Cii

idi

iv

Farmer perception of risk often differ. from
programme perceptions; poor farmers cannot
afford the higher risks associated with better
water management even though profits may, on
average, be higher.

Limited degree of economic dependence on tank crops.

Uncertainty about timeliness of inputs and
markets for cutput reguired for crop diversification.

Past expansion of cultivated areaand consequent
differential water use rights by land type
(puranawela and akkarawela).
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Three broad sets of issues need to be addressed to
improve the prospects for effective state intervention:

i, criteria and methods of selecting tanks for

inclusion in the programmes

ii greater flexibility in the content and implementation

or programmes; and

iii more explicit recognition'thaty with risk-averse
farmers, water management prbgrammes have to ke
developed within a comprehensive agricultural

:'development plan that also deals with input supply,
credit and security against risks.

The issue of risk-aversion deserves special emnhasiso-

A recurrent thgmé&in discussion of dry zone crépping
patterns is rigkéidue to unceﬁﬁginﬁpainfall, As the
p;gpeding'discussiqn has sugqes&éd in several places,

risk will be a qgitical determinant of the acdeptability
qgiwater managemgq; proqrammes also. The: strategy
fafmers are .being .advised to adopt is a profit-maximising
strategy assuming :7 that water availability will corresp-
ond to the 75 percent probability levél° It is entirely
possible, and experience suggests likely, that farmer
decisions about the types and amount of land he cultivates,
and about input use and crop mix will be at variance with
this strategy. There are two possible reasons why. First,
even if there were nét other uncertainties (markets, prices
etc) the farmer would adopt a strategy with lower maximum
output if all goes well but with a higher minimum output
(and income) if cultivation goes badly. For example, a
farmer may prefer the minimum assured income from his

" chena land cultivation to the possibly greater income from
dry sowing his maha paddy and later getting a yala crop.

If risk aversion strategies are important elements in
farmer decision-takina, then one could expect the new
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package of practices to be more successful in areas

where :rainfall levels (and;catchmeht~area/storaQe/command
area ratios) are more favourable. This is what appears
to be happening. o ’ '

It has: been repérted that the water management package

has been well adopted in 62 ‘tanks in Kurunegala

district and is yleldlna encouraqlng results (personal
COmmunlcatlon, Dr° Fernandc, Deputy Dlrector, Aquculture,
MI; Jallya Medagama, Deputy Comm1551oner, Water Manaqement
Dlvision, DAS Assistant Commlesioner, DAS, Kurunegala)
This is not. because farmers in this dlstrlct are more
enterprlslng than the dry zone fathers but because
Kuruhegala is in the 1htermediate Zone and has better rain-
£411. There are two more important reasons° s6il in

the intermediate zone has better water retention
characteristics than that/the dryv zone (personal
communicatlon, Dr. C. Panabokke, ex-Director Agrlculture,
and almost all high land cultivation is stabilished with
large areas under coconut, with the resul: that competition
for labour or interdependence between highland cuttivation
and paddy farmlng is less marked than in the dry zone.

Secondly, even when farmer interpretation of the optimum
practices for a 75 percent probability amount of '
rainfall corresponds to those developed for water'"
management programmes,5other constraints or other

"~ uncertainties may'affect/his behaviour. Uncertainty,
for example, about seed availability or about family
labour availablllty may suggest an alternative cropping
nattern, " On cash constraints, a classic example is
prov1ded from the Walaqambahuwa tank in data analysed

by Siripala (1984) of Maha Illuppallama. He shows that
for the dates when dry land preparation using tractors on
the puranawela land is recommended, farmeretweekly‘cash

incomes are at their'anhual‘low point (see figure 6).
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{Tractor rental unlike payment ‘for buffaloes, generally
involves an ‘'in advance' or 'on.the spot® cash payment)
A few. weeks later, when ‘wet land preparatlon can take
place, the first cash income~from ‘the maha chena- crops
has started and the cash constraint has been reduced.

Two broad types of conclusion emerge. Firet,_while our
technical knowledge of the interactions betweeh'rainfall
probabillty levels, soil types and crop water requirements
may-have reached very high levels (for example, Panabokke
and Walgama, 1974), understanding of the economlc and
social constraints that affect farmer decision taking

may be inadeouate,_ Pisk-averse farmers have oood reasons
to avoid profit-maximising strategles° Second and
related, even if the different sources of ' S¢ientists’

and of farmers®’ knowledge do not result in different
'1nterpretatlon of eXpected ralnfall the reason why farmers
-behave differently now may. - be due to constraints (credit .
seed, etc) unrelated to 'water‘management° quceeesful

' water management programmes therefore reocuire 1ntegration
in a package that releases such eonstraints.

s




Feferences

Abernethy, C.L. "Methodoloqy for Studies of Irrigation’
Water Manacement". “In M.J. Blachie, ed., 2frican:
Régional Svmposium on .fmall Eolder Irrigation.
University cof ‘Zimhabwe, Farare, 19¢4. . 1-8,

tbeyratne, E.L.F. "Dry Land Farming in Ceyvlon.” Tropical
Acrlculturlst vol CXI7T, 1056 np, 191~ 229'

' ~. "pProspects for Agricultural Develonment in. the
- .Dry.Zone." BRnnual Session. of the Sri Lanka

Association for the Advancement of Science, Section E-
BAcriculture and Forestry, Presidentisl Address. 1962.

“ "Come Aspects of" Parlcultural Develonment in
Sri Lanka" Pnnual Sesegion of the Qri Lanka Associatlon
{85 tbc Pévancement oF °c1ence, Preqidential Address.

Pbeysekerap.{ B2.T. 2 Preliminary Asséssment of the
. Performance of a Major Irrication Rehabilitation
Programmes The Case of Tank Irrlqatlon Modernization:
Project. . Agrarian Research and Traininag Instltute,
\LBeseaxcE Qtuc‘v No, 60, Colombo, 15984

Abeysinghe, Ariva. "Minor Irrication in the Aqriéultural
Development &f Sri Lanka" (Part I). Economic Review
Sentember, 1982a.

. "Minor Irrigation in the'Agricultufal
Development of Sri Lanka” (Part II). Economic Review
October/Noverber, 1982h,

Abeywickrema, Nanda. "Irrigation ard water Management in
Sri Lanka." PRCGFESE, vol. 4 no. 1. 1984, pnl -18.

Aararian Research and Training Institute. "Pnuradhapura
Dry Zone Acricultural Froject . (PDZAP." Pesearch
Proposal, n.d.

..



143

Alfonso, Felip"B, Apgsisting rin r Contro'ied Development
S. In ‘urea.cracy

"3
of Communal Irrigation “ystem
and the Poor: Clcsing the GEEEF: -« T Eingapore,

1981, pp=-45-52.

Asian Development Fank. Appraisal of Anuradhapura Dry
Zone Agriculture Project in Sri Lanka. Report
No. ©9°1: Ap = 20. 1980.

Boseruo} Ester. The Conditions of Agricultural Crowth:
The Economics of Agrarian Chanae under Ponulation
Pressure. Georae Alien & Unwin Ltd. London. 1965

Chambers, Rechert. . Water Mansacment and Paddv: Production
in the Dry Zone of &ri Lanka, UCEPTI ¥hiwing- Paper,

1974,

. _« "Iasic Cow:e:c in the Oxrganiza tlon of
Jrrigation.” In E. alter Ccward, Jr. ed., Irrigation
and Agricultural Dz vrlopmeﬁt in 27ia: Perspectives
from the Social &ot Cornell Unlvers*ny Press,
Ithaea, New York, i L 285D

Charles, S.H. "Propcs:

1tz {for @ S2cd Policy for Sri Lanka.”
Troaical ZgrLbth i

st, voi. 138 (1982). po. 131-148.

ement Programme for Major
nka Prepared for U.8.
Top! pﬁent 197S

CH_M Hill. Proposed Vater Manac
Irrigation Scremes in Sri L
-fency for Internatiociral Deve

Conty

.D ﬂJ \G

~

Coward, .E. Wzlter, Jr. .“Ifriqation”nevelopment;
Institutional 213 Oraganizational Issues."” 1In E. Walter
Coward, Jr. ed., Irxvigation and Lcrlculture Development

i’ Asia: Persrectivas from the Social Eciences.
Cornell Universiiy firese, Ithaca, New- York, 1980.
p~. 15=27 ' ‘ S S

Department of Agraxian Cerv1ces.;."Evaluat on/Provrecq of
‘Water Managemeni Prédrarmes Maha '1T982-1983.
Water Management Peport Water Manacement D1v1siOﬂ,
Colombo, 1983.



144

Villace Irrigation Rehabilitation Project
“Water Management Programme. Water Manaoement Dlviclon,
: Colombo, 1984a.

. "Irrigation Vater Reguirements and Water
Manacement Practices." Water Management Report. Water
Management Division, Colombo, 1984b. :

- . "Water Manacement Training-Manual: Training
Procrammes on Water Management. Water Management Division.
Colombo, l984c°

The Department of 2Aagriculture. Troceedings of the National
.- “On-Farm Water Management . SeminaY." WelcomérAddress
Dr. valter Fernando. FAO/UNDF - SRL/75/058, 1980.

Farmer, B.H. "Problems of Land Use in the Dry Zone Ceylon”
The Geographical Journal, vol. CXX, Part I, (1954),
pp. 21~33, '

. Pioneer Peasant Colonization in Ceylon: 2
study in ZAsian Aaqrarian Froblems. Oxford Univereity
Press, Loncdon. 1957,

Farrington, J. and W.AR.T. Abeysekera. Issues in Farm
Power and Water Use in Sri Lanka. Agrarian Fesearch
and Training Institute, Occasicnal Publication 17.
Colombo. 1979.

Farrington, John and Abeyratne Fréderick Farm Fower
and Water Use in the Dry Zone (Part II). 2Agrarian
Research and Training Institute, Research Study
No. 52. Colorbko, 1982, -

‘Freedom From Funger Campaign. Sri Lanka: Vewas and
Reservoirs Album,.  Colomho. 1979,

. Pehabilitation of the Small Reservoir - Village

Communities of Sri,lLanka. The Asgociatca Newspaper
of Ceylon Ltd., Lake Fouse, Colombo. 1983,



http://Proaramm.es

145"

© . STi: Lanka Fights Pural Poverty. Frewin &.

‘ Compennytd Colombo. 1984,

Governmeént of Sri Lanka.¢ Parliament of the Democratic
Socialist Republic of Sri Lanka: Agrarian fervices
Act, No. 58 nf.1979. Department of Government
Printing, Sri Lanka. 1979,

o . -Statistical Abkstract. of.the Democratic
= Socialist Reiublic ¢of Sri Lanka 1982, Department of
Census-and Statlstlcs, Ministry of Plan Implementation.

{833Department .of “Coveérnment Printlnq, Sri Lanka.
a. .

e °o¢io - Economic Indicators of Sri Lanka. Depart-
-smeit’ of Census and Catlstlcs, Mlnlqtrv of Plan ‘
Impiementation, l983r :

.- Cost of. Cultlvatlon of Agricultural Crops- Maha
1982/1983 Volume I -~ Pad_z_ Department of Agriculture,
Division of Zgricultural Economics and Projects.
Peradeniya, €ri Lenka. 1983c.

. qu ‘Lanka Census of Aquculture 1982: Small
- Hnldlng Sector.’ Department of Census and Statistics,
Minlstry of Plan Implementation. 1984, :

Gunadasa, J.M., F. Wickramasekera, H.M. Gamini Herath.
Socio-Economic Survey of Minor Irrigation in the Dry
- Zone of ‘&ri Lanka. University of Feradeniva,
Sri Lanka, 1°88. - L B '

. Fenefit-cost Evaluation of Village Tank
Rehabilitation in €ri Lanka:. University of Peradenlya,
Sri Lanka. 1981.

Gunasekera, Wickremk and qunlmal Fernando. Water
‘Management "'in the Village of Kelegama in Sri Lanka.

Final Report. Marga Institute, Colombo. 1981,




146

Gunasekera, Wickrema. 'The Role of Traditional Water
Management in Modern Paddy Cultivation in Sri’ Lanka."
MARGA Quarterly Journal. Vol 6. No. 3 (1982)

PP. 69—123.
!

Gunawardena, A. M T. Uater Management under €mall Village
Tanks. Agrarian Pesearch and Traininc¢ Institute.
Occasional Publication 25. Colombo. 1981

Harriss, John. "Froblems of Water Management in Hambantota
' District." .In B. H. Farmer, ed., Green Revolution:

Technology and Change in Rice Growing Areas of Tamil Nadu

and Sri Lanka. The Macmillan Press Ltd. London,
‘1877, ppa.. 364=376.

Herath, H.M. G., c. Boqahawatte, C,’51vayoganathan,vw
S Pinnaduwace. "Socio-economic Data of Selected
Village Irrigation Schemes in Sri Lanka:” Village
Irrigation Rehabilitation Froject". Vorking Paper
No. 1. Department of Agricultural Economics and
Extension Faculty of: Agrlculture, University of
Peradenlya. Sri Lanka. 19€&4.

International Labour Organization. Matching Employment

Orportunltles and Expectatlonse A Programme of
Ection for Ceylon.A Vol.I. Report, Geneva. 1971

Korten, Frances F.  Building National Capac1ty to Develop

Water Users' Associations: Experience from the
Philippines. ¥ World Bank Staff Working Papers
No. 5?8 1982

Leach, E.R. Ful Ellya, a Vlllage in Ceylon° A study of
Land Tenure and Kinship. Cambridge University
Press, Cambrldge, 1971.

Levine, Gilbert. . “Hardware and Software: An Engineering
Perspective on the Mix for Irrigation Management . "
Paper presented at the Workshop on Irrigation Research
The International Rice Research Institute, Los
Banos, The Philippines, 1979

Llpton, Mlchael.v "Came Against Nature° Theories of Peasant
Decision-Making."” (reference 1ncomplete) 1968,

&



I
fad

147

s

Medagama, Jaliya. "Some Observations on Farmer Involvement .
in the Vlllaqe Irrigation Rehabilitation Project in
Sri Lanka."” Unpublished paper presented at the Workshop
on Organization as a Strategic Resource in Irrigation
. Developméent. 2Asian Instltute of Manaqement, Manlla,
Phlllpplnes. 1982,

——

. "The . Vlllace Irrlaatlon Rehabilitation Pro;ect°
T Presented at Agrarian Research and Training Institute’'s
seminar on Water Manacement, 1984,

Meinzen-Dick, Ruth Suseela. Local Management of Tanks
Irrigation in South India: Organdization and Operation.

Cornell University Studies- in-Irrigation. No. 3. -
Coirnell University, Ithaca,-New York. 1984.

‘Moore, M.P.. Zpproaches to Improving Water Management on

Large=Scale Irrication Schemes in Sri Lanka. Hﬁaruﬂl

Research & Tralnlng Institute Occa51onal'Publlcatlon 20
Colcmbo 1980 . :

_Murrawaust Hammond and PRuss Cramer. "Zn Evaluation'of

Water Manageient and Vater-User Organizations in

~ Three gelected Irrigation Schemes of Sri Lanka (With
Proposals for their Modlflcatlon) USAID Project
(383-0042), 1979 ' .

Murray-Rust, Hammond. "Irrigation Water Management in Sri
Lanka: An Evaluation of Technical and Policy Factors
Affecting Operation of the Main Channel System.”
Unpublished Ph.D. dissertation, eornell Unlver51ty7
Ithaca, New York. 1983..

rd

Murray-Rust, Fammond and Mick Moore. Formal and Informal . .
Vater Management Systems: = Cultivation Meetings and -~
Water Deliveries in Two Sri Lankaulrrlgatlon Qchemes°
Cornell. €tudies in Irrigation, No. 2. - Cornell
Unlverslty, Ithaca, New York. 1983 . ‘




148

g

Murphy, R. “The Rulns of Ancient Ceylon." Journal of
"Asian’ Studles, Vol. 16 no. 2 (1957) op. 181 200

Oppen, M. von and K.V, Subba Rao. Tank Irrigation in
Semi-Arid Tropical India, Part I: Historical
. Development and Spatial Distribution. = ICRISAT.
- Progress Report No. 5. Economics Programme. India.
1280a. E ' : : :

Taﬁk Irrigation. in SemieArid,Tropical India

ot ICRISAT Pr0cress Report NO 9. Economics Programmes .

India, 1980b

Oxby, Clare and Anthony'Bottrailt - "The Role of Farﬁérs
in Decision-Making on Irrigatioh Systems”. Overseas
Development Institute, London. n.d. 3

Palanisami, K. "Managing Tank Irrigation Systems: Basic
Issues and Implications for improvement.® 1In .

- Proceedings of the International Vorkshop on Moderni-
~zation of Tank Irrigation System: Problems and
Issues. Centre for Water Resources, Inna University, .
Madras, 1982, pp. l4°ff 158, S "

\

Panabokke, C.R. and A, Welgama. . "The Application of Rainfall

" Confidence Limits to Crop Water Requirements in the
Dry Zone Agriculture in Sri Lanka." National Science

Council, Sri Lanka. Vol. 2 no. 2 (1974) pp. 95 - 113,f

Paranavitarn, S. ‘"The Neglect of Irriqatlon Works in the
Dry Zone and its Depopulation.” In H.C. Ray, ed,,
~ History of Ceylon, Vol. I, Part II. Univer51ty of
Ceylon, Peradeniya. 1960° pp. 713 = 718. -

Roberts, Michael. "Tradltlonal Customs and Irrlqatlon
Development in Sri Lanka.™ 1In E. Walter Coward Jr.,
ed., Irrigation and Agrlcultural‘DevelApment in- Asia
Persmnectives from the Social Sciences. Copnell .
University Press. -Ithaca, New York. 1980. pp. 186=202

Z,Y



4

e

149

Saktlvadlvel R., S. Savadamuthu, C.R. Shanmugham, P.K.
;Balakrlshnam and C. Arputharaj. - "A Pilot Study of ,
Modernisation.of Tank Irrigation in Tamil Nadu." In
Proceedings of the International: Workshop on Moderni-
-ation of Tank Irrigation: System: Problems and Issues.

Cenre for: Water Resources, Anna Un1vers1ty, Madras,
1582, pp. 1 - 20 ‘

Sanmugam, T,_and S.M. P Senanayake. Prospects for _
Expansion in the Production of Coarse Uraig&;gﬁigégéﬁgggq
‘Agrarian Research and. Tralnlnq Instltute. Resea¥ftn A

Study No. 51. Colombo 1982

Sikurajapathy, Mervin and Tissa Senaratna. "Sri Lanka
National.. Report' - In Report of the Cropping. Systems
Working Croup 6th cropping Systemc ¥orking Group
‘Meeting. . : The Deoartment of RAgriculture, Sri Lanka.and .
the %gternatlonal Rice Research Instituvte. 1878.

DP° “al :

.Sirlpala Gamage Don. "Economic Analysis ofIValagambahuwa.“

Unpublished paper presented at the National Cropplng
System WorkshOp, Peradenlya 1084 '

Siy, Robert Y. Jr. Community Resource Management: Lessons

. from the Zanjera ‘University of the Philippines Press,
1882. _ I e

Somasiri, €. "Efficient Utilization of Physical Agricultural
Resources in the Drv Zone of Sri Lanka."” Tropical
Agriculturist, vel. CXXXIV, (1978) pp. 17 =~ 31.

"Vlllade Tank "as an Agriculﬁural Resource

in the Dry Zone of Sri Lanka.” Tropical Agriculturist,
vol., CXXXV, (1579) pp. 33-46. :

Upasena, S.H., M. Sikurajapathy & T. Senaviratna. FA new-.
' Cropplna System Strateay ror the Poorly Irrigated-
Ricelands of the Dry Zone Trepical Agriculturist,
vol. 136 (1980) L. 51 -58 : .




150

Ubasena, SQH;,_"The,Cropping Systems and WatereMenagement
Studies Carried Out at Walagambahuwa Minor Tank

Settlement Scheme in the Dry Zone of Sri Lanka.":In B

: Plyasena Ganewatte, Douglas J. Merry and Shvamala ' .
Abéyratne, eds.; Proceedings of wOrkqhoo on Water . @‘
Management in Sri Lanka. Agrarian Research and

Training Institute. Colombo. 1982, pp. 64=79.

rUphoff Norman M.L. chkramas1nche and C.M. Wl ayaratne.
""" Optimum’ Partlcipatlon in Water Management: Issues
and Evidence from Sri Lanka." Cornell University and

Agrarian Research and Training Institute. ,1982. '

Weaver, Thomas. F. "Problem Areas and Researchable
Issues in Irrigation®. Department of Resource
Economlcs, Univer51ty of Rhode Island, Klngston, 1985,

Ulckhamp Tom. Supplementary Report bn Water Management
mimeo, United States Aqency for International Development
Colombo, 1978

R

The World Bank. Staff Appralsal Report Sri: Lanka Second
Rural Development Proyect Report No. 2942 -CE. 1580

L ]

5

' ‘Staff Appralsal Report 'Sri ‘Lanka: Village
Irrlgation Rehabilitation Project. Report No. 3363=CE
1681, N

/ap‘

L]



