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FOREWORD 

The Agrarian Research and Training Institute commissioned Ms. Saleha 
Begum to study the operation of community organized small-scale tank 
irrigation systems in the Dry Zone in order to examine 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 Division of the ARTI and was funded under the Gal 
Oya Water Management Project 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 
the final version of the report for which I thank him. Our thanks 
are also due to USAID/ID for providing funds for this study. 
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SUMMARY 

The problems of managing water efficiently and 
equitably have become an urgent policy and research 
issue in recent years for Sri Lanka. This report 
attempts a preliminary assessment of the recent state 

" -oja^r-i"'- • . . . . . . . 

initiatives on minor tank water management in the dry 
zone. It is. based on one yea£;5 s field work studying 
both traditional tank organisation and other tanks ; h . . 

included in the water managm.ent programmes of the Village 
Irrigation Rehabilitation Froject and an Integrated 
Rural Development Project which have been designed to 
raise the productivity of land under minor tanks. 

The main theme throughout the discussion is that 
traditional methods of organising water management are 
rational and planned responses to the economic conditions 
of minor tank farming systems. 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 perspective. Improvement in water availability 
and improved efficiency of water use (through better 
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 availability, higher and more 
assured farm output prices) are necessary to allow the 



f a r m e r t o u s e t o b e s t a d v a n t a g e t h e w a t e r w h i c h , 

a s h e i s o n l y t o o w e l l a w a r e , i s s c a r c e . W a t e r 

managemen t p r o j e c t d o c u m e n t a t i o n r e c o g n i s e s t h i s n e e d 

a s do p r o j e c t i m p l e m e n t i n g a g e n c i e s b u t t h e e n o r m o u s 

and u n a v o i d a b l e i m p l e m e n t a t i o n p r o b l e m s s e r i o u s l y l i m i t 

t h e r e a l i s a t i o n o f programme b e n e f i t s . The r a t i o n a l i t y 

o f c u r r e n t m e t h o d s o f w a t e r u s e suggests- £ h a t t h e p rogramme 

o b j e c t i v e s a r e p r e c i s e l y wha t f a r m e r s m e t h o d s would b e -

i f t h e y c o u l d a f f o r d t h e m . F o r f a r m e r s t o a d o p t them 

r e q u i r e s more t h a n i m p r o v e d w a t e r m a n a g e m e n t . 



C h a p t e r I 

INTRODUCTION 

I n t r o d u c t i o n 

T h i s r e p o r t i s c o n c e r n e d w i t h w a t e r managemen t p r a c t i c e s 

i n t h e m i n o r i r r i g a t i o n t a n k s o f S r i L a n k a ' s d r y z o n e . 

L a n d p r o d u c t i v i t y u n d e r m i n o r t a n k s i s much l o w e r t h a n i n 

m a j o r i r r i g a t i o n s c h e m e s and t h e g o v e r n m e n t h a s i d e n t i f i e d 

i m p r o v e d w a t e r managemen t a s a p r i n c i p a l m e a n s o f r a i s i n g 

p r o d u c t i v i t y l e v e l s . T h e a p p r o a c h now b e i n g i m p l e m e n t e d 

i s o n e o f s t a t e i n t e r v e n t i o n i n t r a d i t i o n a l communal 

o r g a n i s a t i o n o f w a t e r a l l o c a t i o n t o e n h a n c e t h e e f f i c i e n c y 

o f t a n k w a t e r . d i s t r i b u t i o n and u s e . T h e r e p o r t p r o v i d e s 

an a n a l y s i s o f t h e r a t i o n a l e b e h i n d t r a d i t i o n a l w a t e r 

a l l o c a t i o n m e t h o d s , t h e p r o p o s a l s f o r i m p r o v i n g t h e s e 

m e t h o d s a n d a n a s s e s s m e n t o f t h e i r p o t e n t i a l i m p a c t . 

L i k e many o t h e r d e v e l o p i n g c o u n t r i e s i n A s i a , S r i L a n k a 

e x p e r i e n c e s f o o d s h o r t a g e . One o f t h e m a i n t a r g e t s o f t h e 

g o v e r n m e n t i s t o a c h i e v e 1 s e l f - s u f f i c i e n c y 1 i n f o o d and 

i n r e c e n t y e a r s i t h a s a c h i e v e d a f a i r amount o f s u c c e s s , 

a t c u r r e n t l e v e l s o f c o n s u m p t i o n . S r i L a n k a h a s a d o p t e d 

two s t r a t e g i e s t o i n c r e a s e h e r f o o d p r o d u c t i o n ; b y e x t e n d i n g 

a g r i c u l t u r e t o new a r e a s , and b y i n t e n s i f y i n g a g r i c u l t u r e 

on l a n d a l r e a d y b e i n g c u l t i v a t e d . 

W i t h s u b s t a n t i a l f i n a n c i a l and t e c h n i c a l a s s i s t a n c e f rom 

d o n o r a g e n c i e s , m a s s i v e i n v e s t m e n t i s b e i n g made i n S r i 

L a n k a t o d e v e l o p l a r g e s c a l e c a n a l i r r i g a t i o n s y s t e m s , t o 

b r i n g new l a n d u n d e r c u l t i v a t i o n and t o i m p r o v e t h e 

e f f i c i e n c y o f t h e e x i s t i n g s c h e m e s . . W h i l s t h i g h l y c a p i t a l 

i n t e n s i v e l o n g - g e s t a t i o n i r r i g a t i o n s c h e m e s h a v e t r e m e n d o u s 

p o t e n t i a l f o r b o o s t i n g t h e c o u n t r y ' s e c o n o m y , t h e y a l s o h a v e 

\ 



certain a d v e r s e e f f e c t s in t h e short run, notably generation 
of inflationary tendencies and pressure on the balance of 
pyaments (World Bank, 1981). Moreover, these investments 
create economic disparities between regions as all parts of 
the country do not derive equal direct benefits from the 
investments made in highly capital-intensive irrigation, 
s c h e m e s . One of the countervailing measures against economic 
disparity.between regions that the Government, of Sri, Lanka. 
(GOSL) has embarked on since 198.1 .is. a number, qf ^short-term 
programmes of . low c ^ p i t a l - i n j t_ensi . t y . f o r „d,^ye.lopi.ng..mJLnpr 

irrigation .schemes (below 200 acres) in different parts of 
the country. Substantial government and a i d donor money 
is being invested through these programmes to improve land 
productivity through minqr tank rehabilitation followed ,by 
water management programmes. It has been argued (World . . „ 
Bank, 1981 p.l) that the greater dispersion of public 
investment through, these initiatives will improve absorptive 
capacity and contribute to control of inflationary pressures. 

The Village Irrigation Rehabilitation Project (VIRP) with 
a target of over a 1000. minor tanks is the largest programme. 
Others include the Anuradhapura Dry Zone Agriculture Project, 
the Tank Modernisation Programme of the Department of 
Agrarian Services (DAS), substantial components of Integrated 
Rural Development Projects (IRDP) and the National Freedom 
From Hunder Campaign (FFHCs this "is a non-aovernment. 
programme). 

The principal hypothesis underlying these minor tank water 
management.programmes is that water can be saved during the 
maha season (October-March) and a second crop cultivated in 
the yala season (April - S e p t e m b e r ) . 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 



p r o m o t e d t o i m p r o v e t h e e f f i c i e n c y o f w a t e r u s e . 

The m a i n o b j e c t i v e o f t h i s r e p o r t i s t o p r o v i d e a p o l i c y -

o r i e n t e d a n a l y s i s o f t h e d e s i g n and i m p l e m e n t a t i o n o f t h e s e 

m i n o r t a n k w a t e r managemen t p r o g r a m m e s . T h e p r i o r p h y s i c a l 

r e h a b i l i t a t i o n o f t h e t a n k s i s t r e a t e d a s a s e p a r a t e 

a c t i v i t y , w h i c h d o e s n o t d e p e n d f o r i t s c o s t - e f f e c t i v e n e s s 

on t h e s u b s e q u e n t w a t e r managemen t p r o g r a m m e . F a r m e r 

o r g a n i s a t i o n o f w a t e r u s e i s o f t e n v e r y e f f i c i e n t and t h e 

c e n t r a l i n t e r e s t o f t h i s p r o j e c t was t o e v a l u a t e t h e e x t e n t 

t o w h i c h p l a n n e d i n t e r v e n t i o n c a n h e l p i m p r o v e p r e s e n t 

p r a c t i c e s . 

U n f o r t u n a t e l y , p u b l i s h e d i n f o r m a t i o n on managemen t and 

o r g a n i s a t i o n o f m i n o r t a n k s i s c o n s p i c u o u s l y l a c k i n g and 

L e a c h ( 1 9 6 1 ) i s t h e . o n l y c o m p r e h e n s i v e s t u d y , on o n e t a n k 

v i l l a g e i n t h e d r y z o n e . O t h e r s t u d i e s , f o r e x a m p l e , 

G u n a d a s a e t a l ( 1 9 8 0 ) ; Gunawardena ( 1 9 8 1 ) ; G u n a d a s a e t a l 

( 1 9 8 1 ) ; U p a s e n a ( 1 9 8 2 ) ; and H e r a t h e t a l ( 1 9 8 4 ) d e a l o n l y 

w i t h p a r t i c u l a r a s p e c t s o f m i n o r t a n k s i n t h e d r y z o n e 

r a t h e r t h a n g e n e r a t i n g i n f o r m a t i o n a b o u t t h e t o t a l i t y o f 

t h e s y s t e m . A m o r e : g e n e r a l o b j e c t i v e o f t h i s s t u d y t h e r e f o r e 

, i s t o t r y and e l a b o r a t e , and make more p r e c i s e , b a s i c 

p e r c e p t i o n s i n t h i s r e l a t i v e l y u n d e r r e s e a r c h e d a r e a . 

O r g a n i s a t i o n o f t h e R e p o r t 

The r e s t o f t h i s i n t r o d u c t o r y c h a p t e r d e a l s , v e r y b r i e f l y 

w i t h ? t h e a g r o - c l i m a t i c z o n e s o f S r i L a n k a ; t y p e s o f 

i r r i g a t i o n s c h e m e s ; s e l e c t i o n o f f i e l d s t u d y a r e a s ; and 

d e s c r i p t i o n o f s u r v e y i n s t r u m e n t s and m e t h o d s o f d a t a 

c o l l e c t i o n and p r o c e s s i n g . 

C h a p t e r 2 d i s c u s s e s t h e t e c h n i c a l , s o c i o - e c o n o m i c and 

i n s t i t u t i o n a l c o n t e x t o f m i n o r t a n k s . The c h a p t e r p r o v i d e s 

a d e s c r i p t i o n o f m i n o r t a n k s , t h e i r f a r m i n g s y s t e m s , s o c i a l 
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.. -:«a. organization in relation to water use, the 
economic condition of minor tank villages, and the role 
of the state in relation to minor tanks. • 

Chapter 3 has a number of sections which deal with two.-, 
broad themes. The first is the design of minor tank water 
management programmes ; this includes a description of the 
main .(VIRP) minor tank water-management, programme, . 
implemented to date (and others in an appendix) and a. . 
listing of the main components of the programme. The 
second theme is the organization and operation of these 
programmes. Organization is summarily .outlined and this . 
leads onto a discussion of the principal operational issues 
(dry sowing, crop diversification e t c ) . 

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-with% physical problems (bunds, sluices, spills); 
alternative use of water saved during maha; and the planned 
and actual implementation programme for minor tank water 
management. 

The final chapter g i v e s some concluding remarks. 

Agro-Climatic Zones 

Sri Lanka can be divided into two broad climatic zones; 
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 
characteristics of the intermediate zone are' discussed later 
o n ) . The wet zone receives a fairly well distributed 
rainfall with an average of more than 1,900 mm annually. 
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T h i s z o n e c o v e r s t h e s o u t h w e s t p a r t o f t h e I s l a n d and 

i n c l u d e s a b o u t 3 0 p e r c e n t o f t h e l a n d a r e a . T h e r e i s n o t 

much p o t e n t i a l f o r b r i n g i n g new l a n d u n d e r c u l t i v a t i o n i n 

t h e w e t z o n e a s a l m o s t a l l c u l t i v a b l e l a n d i s a l r e a d y 

* u n d e r c u l t i v a t i o n . A s i g n i f i c a n t p r o p o r t i o n o f c u l t i v a b l e 

l a n d i s u n d e r p l a n t a t i o n a g r i c u l t u r e . I n t h e w e t z o n e , 

paddy i s grown m a i n l y u n d e r r a i n f e d c o n d i t i o n s and i r r i g a ­

t i o n p l a y s a l i m i t e d r o l e . 

The d r y z o n e c o v e r i n g m o s t o f t h e n o r t h , e a s t and 

• s o u t h e a s t p a r t s o f t h e I s l a n d r e c e i v e s an a v e r a g e r a i n f a l l 

o f 9 0 0 t o 1 , 9 0 0 mm a n n u a l l y . I n c o n t r a s t t o t h e w e t z o n e , 

r a i n f a l l i n t h e d r y z o n e i s c o n c e n t r a t e d w i t h a b i m o d a l 

p a t t e r n . I n a n o r m a l y e a r , t h e d r y z o n e g e t s h e a v y r a i n 

( a c c o u n t i n g f o r a b o u t 70% o f i t s a n n u a l r a i n f a l l ) d u r i n g 

t h e n o r t h e a s t monsoon l a t e S e p t e m b e r to. J a n u a r y and t h e 

t ma in r i c e c r o p (maha) i s grown f rom O c t o b e r t o March b y 

u t i l i s i n g t h i s r a i n w a t e r w i t h t h e h e l p o f s u p p l e m e n t a r y 

* ' i r r i g a t i o n . The s e c o n d r a i n s come d u r i n g t h e s o u t h w e s t 

monsoon l a t e M a r c h t o l a t e May b u t t h e s e r a i n s a r e l i g h t 

and paddy grown d u r i n g t h e m i n o r ( y a l a ) s e a s o n d e p e n d s 

upon i r r i g a t i o n ; t h i s s e c o n d c r o p i s g rown b e t w e e n A p r i l 

and S e p t e m b e r . 

A p a r t f rom r a i n f a l l t h e d r y z o n e d i f f e r s f rom t h e w e t z o n e 
i n t h a t s 

i ) S h i f t i n g c u l t i v a t i o n i s e x t e n s i v e l y p r a c t i s e d i n t h e d r y 

z o n e ( c h e n a ) and i s a n i m p o r t a n t s o u r c e o f c a s h i n c o m e 

f o r f a r m e r s ; 

i i ) A s u b s t a n t i a l amount o f l a n d i s a v a i l a b l e i n t h e d r y z o n e 

t h a t c a n b e b r o u g h t u n d e r c u l t i v a t i o n t h r o u a h i r r i g a t i o n . 

I t h a s b e e n r e c o g n i s e d t h a t i n t h e d r y z o n e i t i s n o t l a n d 

b u t w a t e r w h i c h l i m i t s t h e e x t e n t o f c u l t i v a t i o n ( L e a c h , 1 9 6 1 ; 

C h a m b e r s , 1 9 7 4 ; H a r r i s s , 1 9 7 7 ) . 
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T y p e s o f I r r i g a t i o n S c h e m e s . , . . 

I r r i g a t i o n S c h e m e s i n S r i L a n k a a r e d i v i d e d i n t o two b r o a d 

c a t e g o r i e s , , m a j o r and m i n o r , a c c o r d i n g t o t h e s c a l e and 

t y p e o f o r g a n i s a t i o n , A c c o r d i n g t o t h e I r r i g a t i o n 

O r d i n a n c e No. 32 o f 1 9 4 6 , m i n o r s c h e m e a r e t h o s e t h a t h a v e 

b e e n " c o n s t r u c t e d b y t h e p r o p r i e t o r s W i t h o u t g o v e r n m e n t 

a i d o r w i t h t h e a i d o f m a s o n r y Works arid s l u i c e s s u p p l i e d 

f r e e o f c h a r g e b y t h e g o v e r n m e n t , arid m a i n t a i n e d b y t h e 

p r o p r i e t o r s " . The o f f i c i a l l y u s e d o p e r a t i o n a l d e f i n i t i o n 

o f m i n o r i r r i g a t i o n s c h e m e s i s t h o s e i r r i g a t i o n l e s s t h a n 

2 0 0 a c r e s o f l a n d . * T h e s e i n c l u d e i v i l l a g e . t a n k s , c h i e f l y 

i n t h e d r y z o n e , and a n i c u t s ( r i v e r d i v e r s i o n s ) , c h i e f l y i n 

t h e w e t z o n e . T h i s r e p o r t i s c o n c e r n e d o n l y w i t h d r y z o n e 

m i n o r t a n k s . . 

C u r r e n t l y i n S r i L a n k a , t h e I r r i g a t i o n D e p a r t m e n t i s 

r e s p o n s i b l e f o r t h e c o n s t r u c t i o n o f h e a d w o r k s o f a l l 

i r r i g a t i o n s c h e m e s ( m a j o r and m i n o r ) and t h e D e p a r t m e n t o f 

A g r a r i a n S e r v i c e s i s r e s p o n s i b l e f o r m a i n t e n a n c e and 

r e p a i r o f h e a d w o r k s ' o f a l l m i n o r i r r i g a t i o n s c h e m e s . 

T h e r e a r e f o u r b a s i c d i f f e r e n c e s t h a t d i s t i n g u i s h m i n o r 

i r r i g a t i o n s c h e m e s f rom the , m a j o r o n e s ? 

- , i ) M a j o r s c h e m e s a r e c o n n e c t e d w i t h l a r g e c e n t r a l 

r e s e r v o i r s and f e e d e r c a n a l s w h e r e a s m i n o r s c h e m e s 

a r e c o n n e c t e d w i t h s m a l l t a n k s o r w e i r s a s s o c i a t e d 

w i t h i n d i v i d u a l v i l l a g e s c o l l e c t i n g w a t e r f rom t h e i r 

own c a t c h m e n t a r e a . 

i i ) C r o p s a r e more a s s u r e d u n d e r m a j o r s c h e m e s , l a r g e l y 

b e c a u s e o f a more a s s u r e d s u p p l y o f w a t e r b u t a l s o 

due t o o t h e r i m p r o v e d f a c i l i t i e s l i k e more t i m e l y 

a v a i l a b i l i t y o f c r e d i t and o t h e r i n p u t s . 

1 J o i n t c i r c u l a r i s s u e d b y t h e M i n i s t r i e s o f Land and 
Land D e v e l o p m e n t and A g r i c u l t u r a l D e v e l o p m e n t and : -
R e s e a r c h , 4 O c t o b e r , 19 7 9 . 



i i i ) T h e o p e r a t i o n and m a i n t e n a n c e o f a l l m a j o r 

s c h e m e s i s t h e r e s p o n s i b i l i t y o f t h e I r r i g a t i o n 

D e p a r t m e n t w h e r e a s i n m i n o r s c h e m e s b o t h t h e s e 

f u n c t i o n s a r e p e r f o r m e d b y t h e c u l t i v a t o r s 

• t h e m s e l v e s , a s a v i l l a g e c o m m u n i t y ; c o n s e q u e n t l y , 

m a j o r s c h e m e s a r e l e s s f l e x i b l e i n t e r m s o f d a y -

t o - d a y o p e r a t i o n a l d e c i s i o n s a s t h e y a r e 

c o n t r o l l e d b y a b u r e a u c r a c y b u t m i n o r s c h e m e s do 

n o t h a v e t h i s p r o b l e m , 

i v ) M a j o r s c h e m e s o f t e n h a v e a ' h e t e r o g e n e o u s ' 

p o p u l a t i o n b e c a u s e t h e y a r e s e t t l e m e n t s c h e m e s ; 

c u l t i v a t o r s a r e f rom d i f f e r e n t d i s t r i c t s , 

r e l i g i o n s and c a s t e s . I n m o s t m i n o r s c h e m e s o n e 

v i l l a g e ' s p o p u l a t i o n i s u s u a l l y ' h o m o g e n e o u s ' b o t h b 
b y r e l i g i o n and c a s t e and commonly m o s t 

c u l t i v a t o r s a r e r e l a t e d . 

O r g a n i z a t i o n and S e l e c t i o n o f F i e l d S t u d y A r e a s 

F i e l d -work was c o n d u c t e d f o r a y e a r , f r om J a n u a r y 1 9 8 4 t o 

D e c e m b e r 1 9 8 4 . D u r i n g t h i s p e r i o d , a s a m p l e o f 2 0 t a n k s 

i n t h r e e d i s t r i c t s o f t h e d r y z o n e , A n u r a d h a p u r a , P u t t a l a m 

and T r i n c o m a l e e ( s e e Map, f i g u r e 1 ) h a v e b e e n u s e d t o 

i n v e s t i g a t e t h e f u n c t i o n i n g o f w a t e r managemen t p r o g r a m m e s . 

F i v e t a n k s w e r e u n d e r t h e VIRP w a t e r managemen t p rogramme 

i n T r i n c o m a l e e (Seruwawila* and Muthur e l e c t o r a t e s ) , f i v e 

w e r e u n d e r t h e IRDP w a t e r managemen t programme i n P u t t a l a m 
2 

(Anamaduwa e l e c t o r a t e ) and t e n t a n k s i n A n u r a d h a p u r a 

( M a d a w a c h c h i y a and H o r o w p a t h a n a e l e c t o r a t e s ) w e r e w i t h o u t 

a n y r e h a b i l i t a t i o n o r s t a t e - o p e r a t e d w a t e r managemen t 

p r o g r a m m e . T h e s e l a s t t e n t a n k s , w i t h o u t a n y new v / a t e r 

managemen t p rogramme h a v e b e e n s t u d i e d b e c a u s e i t i s e s s e n t i a l 

t o h a v e a through • k n o w l e d g e o f e x i s t i n g i r r i g a t i o n and 

f a r m i n g p r a c t i c e s i n o r d e r t c e v a l u a t e w h a t t h e new p r o g r a m m e s 

2 T h e s e t e n t a n k s w i l l b e r e f e r r e d t o a s t r a d i t i o n a l t a n k s 
i n t h i s r e p o r t . 
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o f f e r and t h e i r p o t e n t i a l t o i m p r o v e upon c u r r e n t p r a c t i c e s 

I n a d d i t i o n t o t h e 2 0 s a m p l e t a n k s t h r e e more t a n k s 

r e h a b i l i t a t e d u n d e r IRDP i n K u r u n e g a l a d i s t r i c t i n t h e 

i n t e r m e d i a t e z o n e h a v e a l s o b e e n s t u d i e d i n o r d e r t o h a v e 

a b r o a d e r u n d e r s t a n d i n g o f t h e r e h a b i l i t a t i o n and w a t e r 

managemen t programme and t o e x a m i n e d i f f e r e n c e s i n w a t e r 

managemen t p r a c t i c e s b e t w e e n t h e i n t e r m e d i a t e and t h e d r y 

z o n e . D i s c u s s i o n i n t h i s r e p o r t w i l l b e b a s e d m a i n l y on 

t h e f i r s t 2 0 t a n k s and i n f o r m a t i o n f rom t h e l a t e r t h r e e 

t a n k s w i l l b e u s e d t o make r e f e r e n c e s a t a p p r o p r i a t e p l a c e s . 

A n u r a d h a p u r a d i s t r i c t was s e l e c t e d t o s t u d y t r a d i t i o n a l 

t a n k s b e c a u s e o f t h r e e r e a s o n s ; 

i . T h i s d i s t r i c t h a s a l o n g h i s t o r y o f m i n o r t a n k 

c u l t u r e . , 

i i . T h i s d i s t r i c t h a s t h e l a r g e s t number o f m i n o r t a n k s 

i n t h e d r y z o n e . 

i i i T h e r e was no s t a t e - o p e r a t e d w a t e r managemen t p rogramme 

o p e r a t i n g i n t h i s d i s t r i c t d u r i n g t h e p e r i o d o f f i e l d 

w o r k . 

T a n k s w e r e s e l e c t e d inr c o n s u l t a t i o n w i t h t h e l o c a l DAS 

o f f i c i a l s and t a n k s s e l e c t e d w e r e t h o s e t h a t had l e a s t s t a t e 

i n t e r v e n t i o n . i n t e r m s o f p r o v i s i o n o f h e a d w o r k s . The i d e a 

was t o d e v e l o p an u n d e r s t a n d i n g a b o u t how f a r m e r s m a n a g e 

t h e i r t a n k s w i t h m i n i m a l a s s i s t a n c e f rom t h e s t a E e . 

T r i n c o m a l e e and P u t t a l a m d i s t r i c t s s e l e c t e d f o r VIRP and 

IRDP w a t e r managemen t t a n k s r e s p e c t i v e l y w e r e i d e n t i f i e d 

w i t h t h e h e l p o f DAS h e a d q u a r t e r s p e r s o n n e l i n Co lombo 

and s a m p l e t a n k s w e r e s e l e c t e d i n c o n s u l t a t i o n w i t h l o c a l 

DAP ' s t a f f . T h o s e - d i s t r i c t s were ' s e l e c t e d where t he water Tnanagement 

programme was most advanced-jand w i t h i n t e a c h d i s t r i c t , , t h e t anks 

which l o c a l DAS O f f i c e s thought were t h e i r b e s t t anks were s e l e c t e d -

f o r two r e a s o n s . The f i r s t reason i s t h a t wi th the 



1 0 

p r o g r a m m e s b e i n g v e r y new o n l y t h e m o s t a d v a n c e d had 

s u f f i c i e n t e x p e r i e n c e upon w h i c h t o b a s e an e v a l u a t i o n . 

S e c o n d , by c h o o s i n g t h o s e t a n k s w h i c h t h e DAS i t s e l f 

c o n s i d e r e d t o h a v e t h e b e s t p r o g r a m m e s , p r o b l e m s i d e n t i ­

f i e d wou ld a l m o s t c e r t a i n l y b e o f r e l e v a n c e t o t h e r e s t 

o f t h e p r o g r a m m e . 

S u r v e y I n s t r u m e n t s , D a t a C o l l e c t i o n and D a t a P r o c e s s i n g 

D a t a was c o l l e c t e d t h r o u g h s t r u c t u r e d i n t e r v i e w s w i t h . n 

f a r m e r s , v e l v i d h a n e s ( v i l l a g e i r r i g a t i o n o f f i c e r s ) , 

and g o v e r n m e n t s t a f f . T h r e e d i f f e r e n t s u r v e y s , i . e . , 

V i l l a g e S u r v e y , I r r i g a t i o n S u r v e y , and H o u s e h o l d S u r v e y , 

w e r e c o n d u c t e d . T h i s work was s u p p l e m e n t e d b y i n t e r v i e w s 

w i t h w a t e r m a n a g e m e n t and a g r i c u l t u r a l r e s e a r c h e r s and 

w i t h o f f i c i a l s i n g o v e r n m e n t who a r e i n v o l v e d i n w a t e r 

management p rogramme p l a n n i n g and i m p l e m e n t a t i o n . 

A v i 1 l a g e s u r v e y was c o n d u c t e d f o r e a c h t a n k v i l l a g e t o 

g a t h e r i n f o r m a t i o n on a c o m p r e h e n s i v e s e t o f s o c i o - ? 

e c o n o m i c and a g r o - e c o n o m i c c h a r a c t e r i s t i c s i n c l u d i n g 

g e n e r a l i n f o r m a t i o n on i r r i g a t i o n i n s t i t u t i o n s and 

p r a c t i c e s . T h i s i n f o r m a t i o n was c o l l e c t e d t h r o u g h i n 

i n t e r v i e w s w i t h l o c a l o f f i c i a l s , v i l l a g e l e a d e r s and a 

c r o s s - s e c t i o n o f t h e v i l l a g e c o m m u n i t y . 

An i r r i g a t i o n s u r v e y was c o n d u c t e d i n a l l s t u d y v i l l a g e s 

t h r o u g h s t r u c t u r e d i n t e r v i e w s w i t h t h e v e l v i d a n e s . 

T h i s i n c l u d e d i n f o r m a t i o n on t h e h i s t o r y o f t h e t a n k s ? 

p h y s i c a l c h a r a c t e r i s t i c s o f t h e t a n k s y s t e m s ; i n s t i t u t i o n a l 

a r r a n g e m e n t s f o r o p e r a t i o n a n d m a i n t e n a n c e o f t h e t a n k 

s y s t e m s ; r o l e o f kanna. m e e t i n g s ( c u l t i v a t i o n m e e t i n g s ) ; 

i r r i g a t i o n and f a r m i n g , p r a c t i c e s and p r o b l e m s ; m e c h a n i s m s 

o f c o n f l i c t r e s o l u t i o n ; s a n c t i o n s a g a i n s t t h o s e b r e a k i n g 

r u l e s d e c i d e d i n t h e k a n n a m e e t i n g ; . and s o c i o - e c o n o m i c 

b a c k g r o u n d o f t h e v e l v i d a n e . I n w a t e r managemen t t a n k s , 
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information was also collected on changes introduced by the 
the new programme, vel vidanes participation in the :T'•••gzr'mo. 

programme, their views about the programme and their expec­
tations from it, 

A household survey was conducted in all households in 10 
3 

of the sample villages (5 traditional and 5 water management 
tank villages) o Information collected included; household 
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 

4 
performance of the yaya palakas . 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 surveys were 
conducted by the principal investigator with the help of 
an interpreter ( one of the research assistants). Research 
assistants lived in the study villages throughout the field 
work. The principal investigator was based at ARTI in 
Colombo and made one of two field trips every month spending 
about a week in each trip during the area selection and •? 
data collection phase of the research. The field data were 
processed in Colombo using computer facilities at the ARTI 
and manual tabulation by the research assistants and the 
principal investigator. 

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

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

4 This designation means actually"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 vernacular as vel vidanes , the name for the 
traditional irrigation headmen, whose role is discussed ifi 
Leach 11961). 
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C h a p t e r U 

MINOR TANKS: TECHNICAL, SOCIO-ECONOMIC 

AND INSTITUTIONAL CONTEXT 

I n t r o d u c t i o n 

M i n o r t a n k s a r e s m a l l r e s e r v o i r s u s e d f o r c o l l e c t i n g 

run o f f w a t e r d u r i n g t h e monsoon f o r i r r i g a t i o n and 

d o m e s t i c w a t e r s u p p l y . T h e y a r e c r e a t e d b y c o n s t r u c t i n g 

an e a r t h e n bund a c r o s s a n a t u r a l d r a i n a g e b a s i n . A c c o r d i n g 

t o Oppen and Rao ( 1 9 8 0 b ) t a n k s a r e d e v e l o p e d i n r e s p o n s e 

t o n e e d f o r more i n t e n s i v e c u l t i v a t i o n when t r a d i t i o n a l 

f o r m s o f e x t e n s i v e c u l t i v a t i o n c a n no l o n g e r s u p p o r t 

t h e g r o w i n g p o p u l a t i o n . 

Tank i r r i g a t i o n s y s t e m s a r e n o t u n i q u e t o S r i L a n k a , t h e y 

a r e f o u n d i n o t h e r A s i a n c o u n t r i e s , i n c l u d i n g , B u r m a , 

T h a i l a n d , C a m b o d i a , and I n d i a ( M e i n z e n ^ - D i c k , 1 9 8 4 p . 2 ) . 

W i t h i n I n d i a t a n k s a r e u s e d p r i m a r i l y t o i r r i g a t e d paddy 

and a r e f o u n d m a i n l y i n t h r e e s o u t h e r n s t a t e s , T a m i l 

Nadu, K a r n a t a k a and A n d h r a p r a d e s h (oppen and R a o , 1 9 8 0 a ) . 

A c c o r d i n g t o F a r m e r ( 1 9 5 4 p . 2 3 ) , t a n k i r r i g a t i o n s y s t e m s 

o f T a m i l Nadu h a v e a s i m i l a r i t y t o t h o s e o f S r i L a n k a b e c a u s e 

o f t h e i r c l o s e c l i m a t i c r e s e m b l a n c e i n t e r m s o f s e a s o n a l 

v a r i a b i l i t y and i n e f f e c t i v e n e s s o f r a i n f a l l . T h e r e a r e 

a b o u t 3 9 0 0 t a n k s i n t h e T a m i l Nadu s t a t e ( S a k t i v a d i v e l e t 

a l , 1 9 8 2 ) . T h e s e t a n k s f a l l i n t o two c a t e g o r i e s ; 

s y s t e m and n o n - s y s t e m t a n k s . S y s t e m t a n k s r e c e i v e 

s u p p l e m e n t a r y w a t e r f rom n e a r b y m a j o r r i v e r s o r r e s e r v o i r s 

i n a d d i t i o n t o c o l l e c t i n g w a t e r f rom t h e i r own c a t c h m e n t 

a r e a ; f o r n o n - s y s t e m t a n k s t h e o n l y s o u r c e o f w a t e r i s 

r u n o f f w a t e r f rom t h e i r own c a t c h m e n t a r e a ( P a l a n i s a m i , 

1 9 8 2 p . 1 4 ) . M i n o r t a n k s i n S r i L a n k a f a l l i n t o t h e 

l a t t e r c a t e g o r y a s t h e i r s t o r a g e o f w a t e r d e p e n d s 

e n t i r e l y on d i r e c t r a i n f a l l and r u n o f f w a t e r f rom t h e i r 

own c a t c h m e n t a r e a . A c c o r d i n g t o S o m a s i r i ( 1 9 7 9 p . 3 4 ) 
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yield from this catchment area depends on; " the moisture 
condition for the soil 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 
as most of these individual tanks meet irrigation water 
requirements of one village or one command area. ' 
Traditional minor tank systems consist of the following 
components; 

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

ii. sluice or sluices to let water out of the tank to 
the command area through the main and field 
channels. Usually Junction Block type and Towe type, 
sluices are used with the former gradually being 
replaced by the latter as these are more efficient 
for controlling irrigation water issues; 

iii. a spillway to dispose of surplus water from the 
tank. A minor tank.may have a concrete spill, a 
natural rock spill or no proper spillway at all; 

iv main and field channels to deliver water to 
individual fields; 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 

. area main channels are used as drainage channels 
as well.''"' 

1 This is achieved by cutting narrow deep trenches in the 
field that permits a reversal in the usual direction of _ 
water flows. .j^s^C'^ 
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Minor Tankss Their Current Status 

There are about 30,000 minor tanks in Sri Lanka (Medagama, 
1984; FFHC, 1979); most of them are in the dry zone and 
are of ancient origin (Leach, 1961; FFEC, 1979; 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 such technical fi 
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 commaid areas, as Somasiri has demons­
trated by the tank hydrology. 

It is very difficult to get any accurate estimate of the 
number of functioning minor tanks. Estimates provided 
by Leach (1961) and Gunadasa et al, (1980) are not of much 
help since they do not provide any numbers. According 
to the 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 Abeysinghe (1982b). 
Several causes have been put forward for abandonment of 
minor tanks. These include invasion, diseases (particularly 
malaria), decadence and failure to maintain the systems 
(Farmer, 1957; Murphy, 1957? Paranavitana, I960),. Net 
all abandoned tanks can be restored cost-effectively 
because of their physical environment (Abeysinghe, 
1982b, p. 2 3 ) . According to 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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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 minor schemes accounted foif about 2o 
percent of total paddy production 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;national total). Dry zone minor schemes -
almost exclusively-tanks - accounted for nearly 45 
percent of all 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 accounted for 7.25 percent of paddy 
production in 1980-81. It should be noted that these 
figures for dry zone minor tanks exlude Kurunegala, an 
intermediate zone district sometimes included in dry 
zone statistics. If Kurunegala is included the- share 
of dry zone minor tanks in paddy output increases r i 

to 14.'9, percent for maha, 4.33 percent for yala and ,-: 
11.55 percent for annual production. 

Three comments on these figures a r e necessary. First 
in years of good rains the contribution of dry zone 
minor tanks to national paddy production in maha and, 
especially, in Yala (e.g. 1984) will be higher; figures 
for one year are fairly crude indicators. 

Secondly, the figures cited are for paddy production from 
minor schemes, major schemes and rainfed areas and include 
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 explained later it is 
very likely that the acreage effectively dependent on 

Importance of Minor Tanks in National Paddy Production 
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minor' tanks has been considerably .underestimated. : 

Ignoring the problem of definition for the moment, the 
sources cited above show that of the total officially 
identified,irrigated acreage in maha, 40 percent is. 
under minor schemes of which nearly 20 percent is in 
the dry zone, ' . . . 

Thus, from an irrigation perspective the 
dry zone minor tanks are an important component; indeed, 
the lower average yield figures on minor schemes (1.1 
metric tons per acre) compared to major schemes (1.5 tons) 
are a majd£,reason for renewed interest in improving : . . . v r j 

irriatiori efficiency, in part through water management, 
on minor irrigation schemes. :; 

Thirdly, from a social or equity viewpoint, the lower y 
yields and the smaller average holding sizes in dry zone 
minor tanks indicate that the percentage of rice-growing 
households who are dependent on paddy production from i 

these minor tanks is much larger than is reflected by 
their percentage share in total production.This 
suggests that in social terms, the improvement of minor t 

tanks is a more pressing need than major scheme improvement. 
A full development o f this argument requires several c 

qualifications - or elaborations (employment, patterns, - ;/ 
relative importance of non-paddy income, annual 
variability of paddy income, etc.) but the basic message 
so far as development planning is concerned is clear; 
an equal contribution to efficiency objectives (food ; 
self-sufficiency) will be more valuable in social welfare 
terms if it resulted from (an equitably-distributed) 
improvement in min'dr/tank productivity than i f it resulted 
from <an equitably-distributed) improvement in major schemes. 

Farming Systems Under Minor 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 
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t h e r a t i o n a l e b e h i n d t h e m . T h i s s e c t i o n w i l l p r o v i d e a 

" b r i e f d e s c r i p t i o n o f t h e c u r r e n t f a r m i n g p r a c t i c e s i n m i n o r 

t a n k V i l l a g e s b u t t h e s e w i l l b e d i s c u s s e d i n more d e t a i l 

i n t h e f o l l o w i n g c h a p t e r s a s t h e y r e l a t e t o t h e w a t e r 

management p r o g r a m m e . 

F a r m i n g s y s t e m s i n t h e d r y z o n e m i n o r t a n k v i l l a g e s a r e 

r e l a t i v e l y h o m o g e n e o u s and h a v e b e e n p o r t r a y e d i n d e t a i l 

b y a number o f a u t h o r s . F a r m e r ( 1 9 5 4 ; 1 9 5 7 ) ; A b e y r a t n e . 

( 1 9 5 6 ) ; L e a c h ( 1 9 6 1 ) ; S o m a s i r i ( 1 9 7 8 ) and A b e y s i n g h e 

( 1 9 8 2 b ) A c c o r d i n g t o t h e s e s o u r c e s a t h r e e - f o l d l a n d 

u s e s y s t e m i s t r a d i t i o n a l l y , p r a c t i c e d i n t h e s e v i l l a g e s ; 

g a n g o d a o r home g a r d e n i n g , c h e n a o r s h i f t i n g c u l t i v a t i o n 

and i r r i g a t e d paddy c u l t i v a t i o n w i t h t a n k w a t e r . T h i s 

s y s t e m h a s e v o l v e d o v e r g e n e r a t i o n s on t h e b a s i s o f f a r m e r s ' 

p r a c t i c a l e x p e r i e n c e o f how b e s t t o u t i l i s e t h e n a t u r a l 

r e s o u r c e s w i t h i n t h e p h y s i c a l and f i n a n c i a l c o n s t r a i n t s 

u n d e r w h i c h t h e y o p e r a t e . 

The home g a r d e n i s p r i n c i p a l l y , t h o u g h n o t e x c l u s i v e l y , 

g i v e n t o p e r e n n i a l s arid i t i s -the o t h e r two c o m p o n e n t s , 

c h e n a and paddy l a n d c u l t i v a t i o n w h e r e t h e f a r m e r 

e x e r c i s e s s e a s o n a l d e c i s i o n s ; i n m o s t o f t h e d r y z o n e 

t h e f u n d a m e n t a l c r i t e r i o n u n d e r l y i n g h i s d e c i s i o n s i s t h e 

m i n i m i s a t i o n o f t h e r i s k o f s e r i o u s i n c o m e s h o r t a g e due 

t o t h e u n r e l i a b i l i t y o f paddy l a n d c u l t i v a t i o n u n d e r <~ 

c o n d i t i o n s o f u n c e r t a i n t y a b o u t r a i n f a l l . T h i s t h e m e i s 

e x p a n d e d l a t e r o n , and t h e n e x t few p a r a g r a p h s p r o v i d e a n 

i n t r o d u c t i o n t o f a r m i n g p r a c t i c e s on c h e n a and paddy l a n d . 

C h e n a C u l t i v a t i o n s Chena c u l t i v a t i o n i s m a i n l y d e v o t e d t o 

t h e p r o d u c t i o n o f c a s h c r o p s . T h e s e a r e an i n s u r a n c e 

a g a i n s t a c r o p f a i l u r e o f t h e s u b s e q u e n t maha paddy c r o p . 

The s e a s o n a l p a t t e r n o f c h e n a e a r n i n g s i s a l s o c r i t i c a l . 
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T h e y o c c u r p r i n c i p a l l y a t a t i m e when l o c a l a g r i c u l t u r a l 

wage l a b o u r o p p o r t u n i t i e s a r e m i n i m a l and t h i s i s 

i m m e d i a t e l y p r i o r t o o u t l a y s a s s o c i a t e d , f o r t h e maha l a n d 

p r e p a r a t i o n , I n o u r 1 0 h o u s e h o l d . s u r v e y v i l l a g e s , 

e a r n i n g f rom s e l l i n g c h e n a c r o p s , on t h e a v e r a g e 

c o n s t i t u t e d o n e - t h i r d o f t h e t o t a l a n n u a l h o u s e h o l d c a s h 

i n c o m e w i t h a r a n g e f rom 8 p e r c e n t o f 59 p e r c e n t ( s e e f a b l e 1 ) 

. . ' • / / • ; • . , • !. . 

Chena c u l t i v a t i o n i s u n d e r t a k e n b y c l e a r i n g f o r e s t a r e a s 

h e a r t h e v i l l a g e and s h i f t i n g c u l t i v a t i o n i s t r a d i t i o n a l l y , 

p r a c t i s e d . K u r a k k a n ( f i n g e r m i l l e t s ) , c o w p e a , and u lur idu 

( b l a c k g r a m ) w e r e t h e d o m i n a n t c h e n a C r o p s i n o u r s t u d y 

v i l l a g e s ; and mai2 le , so rghum hhd paddy w e r e g rown t o a 

l e s s e r e x t e n t . I n m o s t d r y z o n e v i l l a g e s ; , c h e n a c r o p s can' b e 

..grown o n l y i n t h e maha s e a s o n ? a s e c o n d c h e h a c r o p : , 

u s u a l l y g i n g e l l y ( s e s a m e ) , c a n b e grown i n t h e y a l a 

s e a s o n o n l y i n a few a r e a s and i t i n v o l v e s h i g h r i s k 

( F a r m e r , 1 9 5 4 p . 2 7 ) 

The s i z e o f c h e n a a r e a c u l t i v a t e d b y a f a m i l y d e p e n d s 

e n t i r e l y upon t h e number o f a d u l t f a m i l y member s a v a i l a b l e 

f o r w o r k , and b o t h men and women p a r t i c i p a t e i n i t . The 

a v e r a g e e x t e n t o f c h e n a l a n d c u l t i v a t e d was 2 . 4 a c r e s i n 

o u r s t u d y . v i l l a g e s . A l l h o u s e h o l d s i n . t h e s e v i l l a g e s g r e w 

c h e n a c r o p s e x c e p t t h e f ew w h e r e t h e h o u s e h o l d c o n s i s t e d 

o f o n l y an o l d c o u p l e o r a s i n g l e o l d m e m b e r , 

U n t i l r e c e n t l y t h e r e was no r e s t r i c t i o n on e x p a n d i n g c h e n a 

c u l t i v a t i o n b y c l e a r i n g new f o r e s t l a n d , b u t c u r r e n t l y 

t h i s p r a c t i c e h a s b e e n p r o h i b i t e d b y t h e g o v e r n m e n t i n 

many p a r t s o f t h e d r y z o n e . A l s o , , t h i s o p p o r t u n i t y h a s 

b e c o m e l i m i t e d d u e t o i n c r e a s e d demand f o r c h e n a l a n d 

a s a c o n s e q u e n c e o f i n c r e a s e i n p o p u l a t i o n . T r a d i t i o n a l l y , 

c h e n a l a n d was c u l t i v a t e d f o r two y e a r s and t h e n a b a n d o n e d 

f o r 1 0 - 1 5 y e a r s . A c c o r d i n g t o t h e v i l l a g e r s t h i s c h e n a c y c l e 

h a s g r a d u a l l y become s h o r t e r and s h o r t e r o v e r t h e y e a r s due 
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t o t h e r e a s o n s m e n t i o n e d a b o v e , and i n a l l o u r s t u d y <.. ' '}\& 

v i l l a g e s t h e same c h e n a l a n d s h a v e b e e n c u l t i v a t e d . 

c o n t i n u o u s l y f o r t h e l a s t 5 - 6 y e a r s . T h i s i s an i n e v i t a b l e 

p r o c e s s i n a l l s h i f t i n g c u l t i v a t i o n c u l t u r e s f a c i n g p 

p o p u l a t i o n p r e s s u r e a s d e s c r i b e d i n B o s e r u p ( 1 9 6 5 p . 1 6 ) 

T h u s , t h e t r a d i t i o n a l m e t h o d o f m a i n t a i n i n g s o i l 

f e r t i l i t y b y p e r i o d i c a l l y s h i f t i n g t o n e w l y c l e a r e d 

f o r e s t l a n d , t h o u g h s t i l l o c c u r r i n g , i s v e r y r e s t r i c t e d . 

I n an a t t e m p t a t r e g u l a t i o n t h e g o v e r n m e n t d o e s o p e r a t e 

a s y s t e m o f i s s u i n g p e r m i t s f o r c u l t i v a t i o n f o r two 

y e a r s f o r w h i c h a f e e i s s u p p o s e d t o b e p a i d . 

Paddy c u l t i v a t i o n - l a n d c a t e g o r i e s and a g r i c u l t u r a l 

p r a c t i c e s i n t h e command a r e a s Paddy i s grown on l a n d 

b e l o w t h e t a n k bund i n t h e command a r e a o f t h e v i l l a g e 

t a n k . T r a d i t i o n a l l y , t h e r e w e r e 1 0 - 2 0 a c r e s o f r e s e r v e 

l a n d b e t w e e n t h e t a n k bund and t h e command a r e a t o s u p p l y . 

s o i l f o r e a r t h work on t h e t a n k b u n d . E u t c u r r e n t l y due 

t o i n c r e a s e d demand f o r . paddy l a n d , t h i s s y s t e m o f r e s e r v e 

l a n d h a s e i t h e r •disajapeared o r b e c o m e s m a l l e r i n s i z e 

i n m o s t v i l l a g e s . The a v e r a g e s i z e o f o p e r a t i o n a l paddy 

l a n d h o l d i n g o f d r y z o n e f a r m e r s i s 2 . 8 a c r e s ( G O £ L , 1 9 8 4 

p . 6 2 ) b u t t h e a v e r a g e a r e a u n d e r p u r a n a w e l a l a n d ( s e e 

b e l o w ) , i n t h e t e n h o u s e h o l d ; s u r v e y v i l l a g e s was o n l y 
2 

1 . 9 a c r e s , . . I n m i n o r t a n k v i l l a g e s , s m a l l h o l d e r s p r o d u c e 

paddy m a i n l y f o r home c o n s u m p t i o n . I n two o u t o f o u r 1 0 

h o u s e h o l d s u r v e y v i l l a g e s , no paddy was s o l d , and i n 

' t h e r e m a i n i n g v i l l a g e s t h e c o n t r i b u t i o n t o t o t a l a n n u a l 

h o u s e h o l d c a s h i n c o m e f rom s e l l i n g paddy was o n l y 1 1 \:> 

p e r c e n t , r a n g i n g f rom 1 . 5 t o 34 p e r c e n t . 

T h e r e a r e two c a t e g o r i e s o f l a n d i n t h e command a r e a , 

p u r a n a w e l a , t h e o l d o r t h e o r i g i n a l l a n d d e v e l o p e d f o r 

2 T h i s i s t h e a sweddumized a c r e a g e i n t h e 12 d r y z o n e 
d i s t r i c t s d i v i d e d b y t h e number o f o p e r a t i n g h o u s e h o l d s . 
I t d o e s n o t r e f e r t o m i n o r t a n k a c r e a g e s o n l y f o r 
w h i c h a b r e a k d o w n i s n o t a v a i l a b l e . 
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c u l t i v a t i o n w i t h t h e o r i g i n a l c o n s t r u c t i o n o f t h e v i l l a g e 

t a n k , and a k k a r a w e l a , t h e n e w l y d e v e l o p e d l a n d b r o u g h t 

u n d e r c u l t i v a t i o n o y e r t h e y e a r s . T h e r e a r e f o u r f u n d a m e n -

t a l d i f f e r e n c e s b e t w e e n t h e s e two c a t e g o r i e s o f l a n d s 

i ) P u r a n a w e l a l a n d i s p r i v a t e l y owned b y f a r m e r s and 

a k k a r a w e l a l a n d b e l o n g s t o t h e s t a t e ; 

i i ) p u r a n a w e l a l a n d e n j o y s a p r i m a r y r i g h t t o t a n k w a t e r 

and a k k a r a w e l a l a n d h a s o n l y a : s e c o n d a r y r i g h t ; 

i i i ) when a b e t h m a s y s t e m ( d e s c r i b e d b e l o w ) i s p r a c t i s e d i n 

p e r i o d s o f w a t e r s c a r c i t y , t h e amount o f l a n d a l l o c a t e d 

t o a c u l t i v a t o r i s d e t e r m i n e d , i n . p r o p o r t i o n t o h i s - l a n d 

h o l d i n g s i z e o n l y i n t h e p u r a n a w e l a l a n d ; and 

i v ) m a i n t e n a n c e o f p u r a n a w e l a l a n d i s a communal r e s p o n s i b i ­

l i t y w h e r e a s t h a t f o r t h e a k k a r a w e l a ' l a n d i s l e f t e n t i r e l y ' 

t o i n d i v i d u a l f a r m e r s , i t M i ^ t b e e m p h a s i s e d h e r e t h a t 

a l t h o u g h a k k a r a w e l a l a n d s a r e h o t l e g a l l y owned b y t h e 

f a r m e r s , c u l t i v a t i o n r i g h t s t o t h e s e l a n d s a r e f i r m l y 

e s t a b l i s h e d and r e c o g n i s e d b y t h e v i l l a g e c o m m u n i t y and htie 

u s u a l c u s t o m s o f i n h e r i t a n c e , l e a s i n g - i n and l e a s i h g - o u t "'• 

a r e p r a c t i s e d . „ 

A k k a r a w e l a l a n d , i f sown, i s i n v a r i a b l y sown b e f o r e 

p u r a n a w e l a l a n d and u n d e r d r y c o n d i t i o n s ; i t u s u a l l y 

r e q u i r e s o n l y o n e o f two i s s u e s o f w a t e r f rom t h e t a n k . 5 

P u r a n a w e l a l a n d , i f sown , i s u s u a l l y sown u n d e r i r r i g a t e d 

c o n d i t i o n s . D u r a t i o n o f paddy v a r i e t i e s sown f o r b o t h 

c a t e g o r i e s o f l a n d d e p e n d s upon t i m i n g and i n t e n s i t y 

o f t h e maha r a i n s . I n a l m o s t a l l . : m i n o r t a n k v i l l a g e s 

i n t h e d r y z o n e , paddy i s grown o n l y i n t h e maha s e a s o n and 

g r o w i n g a s e c o n d paddy c r o p i n t h e y a l a s e a s o n i s e x t r e m e l y 

r a r e ; t h i s was e v i d e n t f rom f i e l d work and i s s u p p o r t e d 

b y S o m a s i r i ( 1 9 7 8 p . 2 8 ) . 



The l i t e r a t u r e , on d r y z o n e m i n o r t a n k s c i t e d a b o v e , 

m e n t i o n s a s y s t e m o f c u l t i v a t i o n u n d e r w h i c h o n l y a p a r t 

o f t h e command a r e a i s c u l t i v a t e d i n t i m e s o f w a t e r 

s c a r c i t y ( u s u a l l y t h e y a l a s e a s o n ) and l a n d f o r 

c u l t i v a t i o n i s a l l o c a t e d t o f a r m e r s in- p r o p o r t i o n t o 

t o t h e amount o f l a n d owned b y t h e m . T h i s s y s t e m i s 

p o p u l a r l y known a s t h e b e t h m a s y s t e m . T h i s i s an o l d 

s y s t e m d e v e l o p e d t o s h a r e e q u i t a b l y a c o m m u n a l l y owned 

r e s o u r c e , t a n k w a t e r , i n t i m e s o f s c a r c i t y , and o n e 

w h i c h i s b e l i e v e d t o b e a l m o s t u n i v e r s a l . B u t 

a c c o r d i n g t o t h e f a r m e r s i n t e r v i e w e d by u s , w h i l e i t . w a s 

p o s s i b l e t o g r o w paddy u n d e r t h e b e t h m a s y s t e m 2 0 - 3 0 

y e a r s b a c k on a r e g u l a r b a s i s ( i n two o u t c f f i v e 

s e a s o n s ) , now b e t h m a c u l t i v a t i o n i s p o s s i b l e o n l y i n 

y e a r s o f u n u s u a l l y h e a v y r a i n f a l l l i k e t h a t o f m a h a ' 

1 9 8 3 - 8 4 . Our f i e l d e x p e r i e n c e s u g g e s t s t h a t c u r r e n t l y 

t h e b e t h m a s y s t e m i s h a r d l y p r a c t i s e d b e c a u s e t h e s i z e 

o f t h e command a r e a u n d e r m i n o r t a n k s h a s i n c r e a s e d 

e n o r m o u s l y ( s e e T a b l e 2 ) w i t h o u t a n y i n c r e a s e i n t h e 

s t o r a g e c a p a c i t y o f t h e t a n k s . 

Paddy c u l t i v a t i o n i n m i n o r t a n k v i l l a g e s i s q u i t e 

m o d e r n i s e d . L a n d p r e p a r a t i o n and t h r e s h i n g a r e m e c h a n i ­

s e d and t w o - a n d f o u r - w h e e l e d t r a c t o r s a r e u s e d f o r 

t h e s e o p e r a t i o n s . T h e v a s t m a j o r i t y o f t h e f a r m e r s h a v e 

a d o p t e d l o c a l l y i m p r o v e d v a r i e t i e s o f p a d d y . A c c o r d i n g 

t o o n e r e p o r t (GOSL, 1 9 8 3 c P . X . ) 97 p e r c e n t o f a l l d r y 

z o n e f a r m e r s u s e d l o c a l l y i m p r o v e d paddy v a r i e t i e s i n , 

maha 1 9 8 2 - 8 3 , and n e w l y i m p r o v e d v a r i e t i e s w e r e u s e d 

b y a b o u t 8 6 p e r c e n t o f t h e m . U s e o f modern i n p u t s , 

p e s t i c i d e s , w e e d i c i d e s and c h e m i c a l f e r t i l i z e r s , i s a l s o 

p r e v a l e n t . I n maha 1 9 8 2 - 8 3 , 72 p e r c e n t o f a l l d r y z o n e 

f a r m e r s u s e d p e s t i c i d e ; w e e d i c i d e was u s e d b y a b o u t 

64 p e r c e n t o f t h e m ; and u s e o f d i f f e r e n t c h e m i c a l f e r t i ­

l i z e r s was a s f o l l o w s s V - 7 1 p e r c e n t , N . P . K . - 3 0 p e r c e n t 

UREA - 9 3 p e r c e n t and TDM-84 p e r c e n t (GOSL, 1 9 8 3 c p p . X V 

X X I , X X V ) . 



22 

Mihor Tanks s The Socio-Economic Context 

The relative homogeneity of farming systems under dry zone minor 
tank villages also holds true for their socio-economic 
organisation. This section is concerned with social 
organisation as it relates to the farming systems of 
minor tanks and with main economic characteristics 
of these farming systems. 

Of the three major social groups in Sri Lanka, 
Sinhalese minor tank villages have been most frequently 
studied, and described. Out of 20 villages studied by 
us, 18 conform to the pattern described in earlier 
studies (Farmer, 1957; Leach, 1961) as single-caste 
villages. This is often claimed as a stabilising, or 
conflict minimising characteristic. Two of the other 
villages studied were Muslim and the third was a mix 
of Tamil l a n d - l o r d s - (largely absentee) with share" 
croppers from all three social groups. Sample selection 
criteria, which have been described in the previous 
chapter, were not designed to investigate any different 
ial impact of socio-cultural variations upon social 
organisation. If the impact of such variations is 
important,, and this study provides no evidence on this, 
then our conclusions must not be regarded as typical 
of non-Sinhalese minor tanks. 

The most critical aspect of social organisation as it 
relates to the minor tanks concerns 'collective 
decisions by the 1 community on the timing and distribution 
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 period of three years under the Agrarian 
Services Act of 1979. Role of the Yaya Palaka'*"; 

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 
most commonly hereditary. Only two out of the twenty-three 
Yaya Palakas interviewed by us who were elected in the 
last election came from a family different to that which 
had always held the position. 

The Yaya Palaka is entrusted With several other 
responsibilities apart from organising the kanna meetings. 
These include operating sluices, ensuring fair distribution 
of water to all fields in the command area, guarding 
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 DAS assistance to be repaired 
and acting,a a a liaison between the cultivation and the 
local ASC staff. In most of these activities, the Yaya 
Palaka is helped by elder members of the village and ' 
other influential villagers, e.g. school teachers, temple 
priest and government employees; effectively, decision-
taking authority is not concentrated in the hands of only 
one person. For his work, the Yaya Palaka receives 1 / 4-1/2 
bushel of paddy per acre of land irrigated in each season 
from the cultivators, 

Yaya Palaka command a great respect from farmers for 
resolution of conflicts about irrigation-related issues. 
All cultivators interviewed in our 10 household survey 
villages reported that if they have any problem they go 
to the Yaya Palaka and they were happy, with the Yaya 
Palaka's performance. Yaya Palakas state that they can 
solve most of the problems brought to them and refer 
only the very complicated ones to the Cultivation Of f icer (GO) / 
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and Divisional Officer (DO) of the local ASC (only two 
such cases were reported). 

It seems that the Yaya Palaka 8 s authority to deal with 
problems may sometimes be undermined due to undesirable 
political interference. In one village the Yaya Palaka 
informed us that he was unable to enforce sanctions he 
imposed due to interference by the CO who was a local 
resident and who used, his influence as a long-time 
supporter of a dominant political party to protect his 
friends and relatives. Consequently, the Yaya 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 1s 
house and are usually presided over by the CO of the local 
ASC. The Kanna meeting is a mechanism through which 
cultivators can reach a general consensus on the following 
issues; 

i. fixing a date by which tank bund, main and field 
channels should be cleared and repaired; 

ii varieties of paddy to be grown; 

iii extent of command area to be irrigated 
(particularly in the yala 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 and last issue of irrigation water; 

vi tentative number of irrigation issues, duration 
of each issue and interval between issues; 
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v i i f i x i n g d a t e s f o r . p u t t i n g f e n c e s a r o u n d t h e 

p u r a n a w e l a l a n d and t o p u t up w a t c h h u t s ; 

v i i i s a n c t i o n s a g a i n s t s t e a l i n g w a t e r , a l l o w i n g \ 

c a t t l e t o damage c r o p s i n t h e f i e l d , and : v ; ; ; . i r ; 

v i o l a t i o n o f a n y d e c i s i o n t a k e n i n t h e k a n n a 

m e e t i n g s ; and 

i x r e s o l u t i o n o f c o n f l i c t s w h i c h r e m a i n e d u n r e s o l v e d 

f r o m t h e p r e v i o u s s e a s o n . 

I n some t a n k v i l l a g e ( f o r e x a m p l e , G a l e g a m a ) > t w © k a n n a 

m e e t i n g s a r e h e l d i n t h e same s e a s o n ; o n e r e g a r d i n g 

c u l t i v a t i o n on a k k a r a w e l a l a n d p r i o r t o t h e o n s e t o f t h e 

maha r a i n s and t h e o t h e r b y e a r l y J a n u a r y t o t a k e a 

d e c i s i o n r e g a r d i n g c u l t i v a t i o n on p u r a n a w e l a l a n d . A l l 

d e c i s i o n s t a k e n i n t h e k a n n a m e e t i n g b e c o m e b y - l a w s w h i c h 

e v e r y c u l t i v a t o r i s o b l i g e d t o f o l l o w . A minimum 

a t t e n d a n c e o f o n e - t h i r d o r o n e - f o u r t h o f t h e o w n e r 

c u l t i v a t o r s o r o c c u p i e r s o f o n e - t h i r d o r o n e - f o u r t h o f t h e 

t o t a l l a n d c u l t i v a t e d i s r e q u i r e d t o fo rm a l e g a l quorum 

f o r k a n n a m e e t i n g d e c i s i o n s t o b e c o m e b y - l a w s ( A g r a r i a n 

S e r v i c e s A c t , No . 5 8 o f 1 9 7 8 - t h e a c t i t s e l f (GOSLj 

1 9 7 9 p . 29 i s b a d l y worded s p e c i f y i n g ' o n e t h i r d o r t w e n t y 

f i v e p e r c e n t u m ' ) . T h e r e i s ho s a n c t i o n a g a i n s t n o t , 

a t t e n d i n g a k a n n a m e e t i n g b u t t h e a b s e n t e e m u s t a b i d e b y 

t h e d e c i s i o n s t a k e n b y o t h e r s . 

S o c i a l o b l i g a t i o n s f o r m a i n t e n a n c e o f i r r i g a t i o n s y s t e m s ; 

As t h e m i n o r t a n k s u n d e r d i s c u s s i o n a r e c o m m u n a l l y o w n e d , 

a l l members o f t h e c o m m u n i t y h a v e c e r t a i n o b l i g a t i o n s 

t o w a r d s m a i n t e n a n c e o f t h e s e i r r i g a t i o n s y s t e m s . T h e s e 

i n c l u d e t h e t a n k b u n d , m.ain : and f i e l d c h a n n e l s and t h e 



puranawela land. Although tank irrigation and other 
related issues are organised on a village to village basis, 
we observed that the principles followed by the 
villages are the same. 

Maintenance of tank bunds The bund is cleaned of 
bushes and rat holes and other minor damage is repaired 
before the beginning of each cultivation season. All •;• 
cultivators participate in this activity and the overall 
organisation and supervision is done by the yaya 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"'byJL;him under the tank. 1 Our field 
experience suggests that either this system has changed 
or is not followed rigidly any more. Currently, bund 
maintenance activity is carried out under two conditions, 
Shramadane (self-help) or the government's drought relief 
programme. Under Shramadana all- cultivators and sometimes 
their family members take part in the a c t i v i t y a n ^ n o * n 

individual cultivator is allotted a measured part of the 
bund as his share. The whole operation is performed in 
the spirit of a group a c t i v i t y and the same system is - J . 

used for repairing village roads and other infrastructural 
amenities that all villagers use. Drought relief programmes 
are launched in minor tank villages from time to time 
because of the high incidence of crop failure. Drought 
relief programmes are food-for-work programmes in which 
tank bunds, village roads and culverts, and other public 
places like, schools, temples and clinics are repaired. 
As this is a government-sponsored programme, all works . 
are supervised and food is distributed by the Grama Sevaka 
(village official responsible to the local Assistant 
Government Agent's office). ? the yaya palaka has a 
responsibility to organise tank bund work and to assist 
the Grama Sevaka 
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M a i n t e n a n c e o f ma in and f i e l d c h a n n e l s ; F o r m a i n e n a n e e 

o f m a i n and f i e l d c h a n n e l s e a c h c u l t i v a t o r i s o b l i g e d 

t o m a i n t a i n t h a t p a r t o f t h e m a i n c h a n n e l t h a t a d j o i n s 

h i s f i e l d and i t i s t h e r e s p o n s i b i l i t y o f i n d i v i d u a l 

c u l t i v a t o r s t o m a i n t a i n t h e i r own f i e l d c h a n n e l s . We 

f o u n d i n o u r s t u d y v i l l a g e s t h a t f a r m e r s h o l d t h e i r 

p l o t s i n s t r i p s t h a t l i e a c r o s s t h e command a r e a and 

p a r a l l e l t o t h e t a n k bund ( s e e F i g u r e 2 ) , a p a t t e r n a l s o 

r e p o r t e d b y A b e y r a t n e 1 9 5 6 p . 2 0 0 ) \ A l t h o u g h i t i s 

t r u e t h a t i n some c a s e s o n e s t r i p o f l a n d may b e l o n g 

t o m o r e t h a n o n e c u l t i v a t o r due t o f r a g m e n t a t i o n o f 

h o l d i n g s , t h i s does? n o t seem t o p o s e p r o b l e m s s i n c e , 

p e o p l e who i n h e r i t f rom t h e same s t r i p o f l a n d a r e 

c l o s e l y r e l a t e d t o e a c h o t h e r . Of c o u r s e t h i s s i t u a t i o n 

d o e s n o t a l w a y s h o l d t r u e i n c a s e s o f a k k a r a w e l a l a n d 

b u t v i l l a g e r s seem t o b e v e r y c o o p e r a t i v e and h a v e 

g e n e r a l l y a c c e p t e d t h e t r a d i t i o n o f m a i n t e n a n c e o f t h e 

ma in c h a n n e l w i t h o u t c r e a t i n g c o m p l i c a t e d s i t u a t i o n s . 

F e n c e s and w a t c h h u t s on p u r a n a w e l a l a n d s ; I t i s c u s t o m a r y 

i n d r y z o n e m i n o r t a n k v i l l a g e s t o p u t a f e n c e a r o u n d t h e 

p u r a n a w e l a l a n d t o p r o t e c t c r o p s f rom c a t t l e and t o p u t 

up w a t c h h u t s t o s c a r e away b i r d s d u r i n g t h e d a y and 

e l e p h a n t s a t n i g h t . 
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F a r m e r s a r e r e s p o n s i b l e f o r f e n c i n g t h e o u t e r e d g e s o f 

t h e i r p u r a n a w e l a l a n d . T h e t o p and b o t t o m o f t h e 

p u r a n a w e l a l a n d i s a l s o f e n c e d and t h i s i s e n t r u s t e d b y 

t h e c o m m u n i t y t o two i n d i v i d u a l s who a r e r e m u n e r a t e d b y 

h a v i n g c u l t i v a t i o n r i g h t s on o n e a c r e o f l a n d e a c h i n 

e v e r y c u l t i v a t i o n s e a s o n . L a n d s a r e a l l o c a t e d t o t h e s e 

two i n d i v i d u a l s a t t h e t o o end b o t t o m o f t h e p u r a n a w e l a 

l a n d ( l o c a l l y known a s e l a p a t h a l a n d ) , and t h e i r c r o p s 

w i l l b e damaged f i r s t i f t h e y n e g l e c t t h e i r d u t y . T h i s 

s y s t e m i s r o t a t e d among i n t e r e s t e d f a r m e r s s o t h a t t h e y 

c a n a l l d e r i v e some e x t r a p r o f i t b y u n d e r t a k i n g t h e 

r e s p o n s i b i l i t y . 

S e v e r a l w a t c h h u t s a r e p u t up on p u r a n a w e l a l a n d , ( v e r y 

r o u g h l y , a b o u t o n e w a t c h h u t p e r 3 t o 5 a c r e s o f l a n d ) . 

The c o s t i s s h a r e d b y a g r o u p o f f a r m e r s w h o s e l a n d 

i s g u a r d e d b y a•common w a t c h h u t . D u r i n g t h e d a y t i m e 

t h e j o b o f s c a r i n g away b i r d s i s l e f t to , t h e c h i l d r e n 

and n i g h t t i m e g u a r d i n g i s done b y f a r m e r s t h e m s e l v e s . 

The number o f n i g h t s s p e n t i n a w a t c h h u t b y a n i n d i v i d u a l 

f a r m e r d e p e n d s on t h e s i z e o f h i s s h a r e i n t h e t o t a l l a n d 

b e i n g g u a r d e d b y t h a t h u t . 

The e c o n o m y o f m i n o r t a n k v i l l a g e s ; T h e p r e d o m i n a n t l y 

a g r i c u l t u r a l e conomy o f d r y z o n e m i n o r t a n k v i l l a g e s i s 

p o o r l y endowed and a m a j o r i t y o f t h e h o u s e h o l d s m a i n t a i n 

t h e m s e l v e s a t a s u b s i s t e n c e l e v e l . The p o o r economy o f 

t h e d r y z o n e i n g e n e r a l and m i n o r t a n k v i l l a g e s i n p a r t i ­

c u l a r i s due t o a c o m b i n a t i o n o f p r o b l e m s - p h y s i c a l , 

s o d i a l , e c o n o m i c and i n s t i t u t i o n a l . 

P h y s i c a l p r o b l e m s ; The m a i n p r o b l e m o f a g r i c u l t u r e i n 

t h e d r y z o n e i s i t s p o o r endowment w i t h p h y s i c a l 

r e s o u r c e s . None o f t h e v i t a l e l e m e n t s f o r e n h a n c i n g a g r i ­

c u l t u r e , g o o d s o i l c h a r a c t e r i s t i c s , r e l i a b l e g r o u n d w a t e r 
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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 p r a c t i c e d , a n d 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 hhe 
Jaffna peninsula, which means agriculture is almost 
entirely dependent on direct rainfall and surface 
water irrigation. The dry zone receives most of its 
annual rainfall in the maha season, and yala rains 
are quite ineffective. Maha rains are highly variable, 
causing total crop 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 described in Farmer 
(1954 p. 2 3 ) . 

"• 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. Marked relief, a seasonal, 
variable and often ineffective rainfall, negli­
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 stability of their 
paddy production. This is supported by our data 
and information from other studies as presented in 
Table 3 and Table 5. 
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Table 3 clearly demonstrates that drought is the main 
cause affecting paddy production in dry zone minor tank 
villages. It is also evident from the table that rain-
related problems are highly variable between dry zone 
districts? for example, a comparison between Trincomalee 
tanks and Puttalam and Anuradhapura tanks shows that 
the incidence of crop failure and reduced yields due to 
drought is more frequent under tanks in the latter two 
districts. Stable paddy production in minor tanks of 
Trincomalee is due to a more reliable rainfall pattern 
and more favourable catchment area/tank storage capacity/ 
command area ratics.-

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 shows that throughout 
the maha season Trincomalee has a significantly higher 
rainfall than Puttalam and Anuradhapura with the • 
single exception of October. 

However, as our data 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 percentage of crop 
failure in maha season could be explained by drought 
alone. There was a slight problem in using the data 
because the data for crop failure were grouped under 
the general heading of minor schemes without futher 
breakdown into tanks and anicuts but we believe that 
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this would not pose any problem for drawing conclusions 
about the dry zone since almost all the minor irrigation 
schemes in the dry zone are tanks. Certain other adjust­
ments and assumptions have been made for the purpose of 
our analysis and these and the results are presented in 
Table 5. 

This table suggests (see Cel. 6) that in eight districts 
out of twelve drought causes 80 percent of crop failure 
under minor schemes and rainfed cultivation, in five'Oases 
it aauses more than 90 percent and in four cases it causes 
more than 97 percent. - ' ::" 

The Only three districts where the cause of crop failure 
in minor schemes and rainfed cultivation,is notprincipally 
due to droughts are the. three eastern districts, Batticaloa, 
Amparai and Trincomalee. We have no evidence (except 
for Trincomalee as in Table 4 ) on how to decide which 
of several plausible reasons may be ehe explanation for 
the low incidence of drought- induced failure; however, 
these districts are responsible 1 for only 12 percent of all 
paddy crop failures under dry zone minor schemes and 
rainfed cultivation. ,; 

Socio-economic problemss The problem of paddy production 
in dry zone 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 household survey villages the average size of 
operated land in puranawela was very small (1.2 acres) 
and in almost all cases this was divided into more than 
one plot. This seems to be the result of the custom of 
inheriting land from different tracts of the puranawela 

3 We have excluded Polonnaruwa because the totalii area 
on which the crop failed was very insignificant. 
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l a n d . A v e r a g e o p e r a t i o n a l l a n d . . ho ld ing s i z e on 

a k k a r a w e l a l a n d was a l s o n o t much l a r g e r ( 1 . 7 a c r e s ) and 

t h i s was a l s o d i v i d e d i n t o . m o r e t h a n o n e p l o t . T h i s i s 

p e r h a p s due t o t h e f a c t t h a t p l o t s o f l a n d w e r e b r o u g h t 

u n d e r paddy c u l t i v a t i o n b y a p a r t i c u l a r f a m i l y a t d i f f e r e n t 

t i m e s and a l s o due t o i n h e r i t a n c e . 

T h e s e s m a l l h o l d i n g s l i m i t paddy p r o e d u c t i o n i n two w a y s . 

T h e y c u r t a i l a c c e s s t o s c a l e . e c o n o m i e s a s s o c i a t e d w i t h 

c e r t a i n i n p u t s , e . g . t r a c t o r u s e ; and b e c a u s e t h e n e t , 

r e t u r n s a r e m a r g i n a l i n r e l a t i o n t o h o u s e h o l d i n c o m e n e e d s , 

fa rmers . , p r o v i d e t h e i r p l o t s o n l y m i n i m a l . a t t e n t i o n a s 

t h e y s h i f t t h e i r e c o n o m i c p r i o r i t y , t o o t h e r a r e a s , f o r 

e x a m p l e e x p a n d i n g a c r e a g e u n d e r c h e n a ; c u l t i v a t i o n o r 

t a k i n g up w a g e e m p l o y m e n t ( G u n a s e k e r a and F e r n a n d o , .1981; 
G u n a s e k e r a , 1982). S c a r c i t y o f w a t e r i n c o m b i n a t i o n w i t h 

t h e s e f a c t o r s r e s u l t s i n v e r y l o w paddy y i e l d u n d e r m i n o r 

t a n k s a v e r a g i n g 46 b u s h e l s p e r a c r e {.World Bank , ; 1981) 
c o m p a r e d t o a b o u t 68 b u s h e l s p e r a c r e i n m a j o r s c h e m e s 

o v e r t h e y e a r s 1975/76-1979/80. 

U n s t a b l e p a d d y - p r o d u c t i o n u n d e r d r y z o n e m i n o r t a n k s 

c o u p l e d w i t h s u b s t a n t i a l c a s h i n v e s t m e n t n e e d s s e e m s t o 

h a v e r e s u l t e d i n an i n c r e a s e i n t h e p e r c e n t a g e o f paddy 

l a n d c u l t i v a t e d u n d e r t h e s h a r e - c r o p p i n g s y s t e m , l o c a l l y 

known a s a n d e sys tem- . L e a v i n g a s i d e t h e c o s t o f o t h e r 

i n p u t s f o r t h e moment , i n o u r s t u d y v i l l a g e s i t c o s t s 

R s . 5 0 0 - 5 5 0 p e r a c r e t o h i r e a t r a c t o r f o r l a n d 

p r e p a r a t i o n w h i c h h a s t o b e p a i d i n a d v a n c e . F o r many 

f a r m e r s i t i s n o t e a s y t o r a i s e t h i s c a p i t a l and i t b e c o m e s 

e s p e c i a l l y d i f f i c u l t i n y e a r s f o l l o w i n g two o r t h r e e 

s e a s o n s o f no h a r v e s t c r g r e a t l y r e d u c e d h a r v e s t . I n s u c h 

y e a r s t h e o n l y a l t e r n a t i v e f o r many o f t h e f a r m e r s i s t o 

l e a s e o u t t h e i r l a n d t o t r a c t o r o w n e r s and t h i s i s p o p u l a r l y 

known a s ' t r a c t o r a n d e ! Under t h i s s y s t e m t h e t o t a l h a r v e s t 

i s s h a r e d e q u a l l y b y t h e t r a c t o r owner and t h e l a n d 
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owner? t h e l a n d i s p r e p a r e d and i n p u t s a r e s u p p l i e d 

b y t h e t r a c t o r owner on t h e c o n d i t i o n t h a t - h a l f o f 

a l l t h e s e e x p e n s e s w i l l b e b o r n e b y t h e l a n d owner and 

w i l l b e r e p a i d i n k i n d a f t e r t h e h a r v e s t . T h e a b o v e 

d e s c r i p t i o n i s n o t i n t e n d e d t o g i v e t h e i m p r e s s i o n 

t h a t l a n d l e a s e d - o u t a l w a y s g o e s t o t r a c t o r o w n e r s ; 

c u r r e n t l y i t s e e m s t o b e t h e d o m i n a n t s h a r e - c r o p p i n g 

s y s t e m i n d r y z o n e m i n o r t a n k v i l l a g e s b u t some l a n d s ':• 

a r e l e a s e d - o u t t o o t h e r s ( m o s t l y l o c a l v i l l a g e r s ) u n d e r 

s i m i l a r t e r m s and c o n d i t i o n s . 

T h e f o r e g o i n g d i s c u s s i o n i l l u s t r a t e s t i l e c o n s t r a i n t s 

u n d e r w h i c h f a r m e r s i n d r y z o n e m i n o r t a n k v i l l a g e s 

o p e r a t e . Some o f t h e s e c o n s t r a i n t s c o u l d c e r t a i n l y b e 

r emoved b y o f f e r i n g i n s t i t u t i o n a l c r e d i t and t i m e l y 

s u p p l y o f o t h e r i n p u t s , e s p e c i a l l y , s e e d p a d d y . T h e s e 

k i n d s o f i n s t i t u t i o n a l f a c i l i t i e s a r e c o n s p i c u o u s l y •'•• 

l a c k i n g i n m o s t m i n o r t a n k v i l l a g e s . 

M i n o r T a n k s s R o l e o f t h e S t a t e 

The t r a d i t i o n a l r o l e o f t h e s t a t e i n r e g a r d t o m i n o r 

t a n k s was r e s t r i c t e d ; d i r e c t a s s s i s t a n c e was p r o v i d e d 

f o r t a n k c o n s t r u c t i o n b u t o p e r a t i o n , m a i n t e n a n c e and 

r e p a i r s w e r e t h e r e s p o n s i b i l i t i e s o f l o c a l c o m m u n i t i e s 

who d e v e l o p e d a r o b u s t s y s t e m o f s e l f - h e l p and s e l f -

r e g u l a t i o n . I t h a s b e e n r e p o r t e d ( R o b e r t s , 1 9 8 0 ) t h a t 

i n t h e e a r l y d a y s o f B r i t i s h r u l e , v a r i o u s e n a c t m e n t s 

i n t e r f e r e d w i t h t h e e f f e c t i v e n e s s o f l o c a l c o m m u n i t y 

o r g a n i z a t i o n and i t was n o t u n t i l t h e Paddy L a n d s Q»dinance 

o f 1 9 5 8 t h a t a r e v e r s i o n t o " l o c a l c u s t o m s * - w a s i n t r o d u c e d 

i n an a t t e m p t t o c o r r e c t t h i s . W h i l s t t h e r e : w e r e some 

m i n o r m o d i f i c a t i o n s t o t h i s a p p r o a c h up t o t h e t i m e 

o f i n d e p e n d e n c e f rom B r i t i s h r u l e , t h e s t a t e was d i r e c t l y 

i n v o l v e d o n l y i n s u p p o r t f o r c o n s t r u c t i o n . O t h e r w i s e i t 

s i m p l y p r o v i d e d a l e g a l f r amwork t o h e l p s t r e n g t h e n t h e 
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t r a d i t i o n a l s u p e r v i s o r o f m i n o r t a n k o p e r a t i o n s , t h e 

y a y a p a l a k a , i n e n f o r c i n g w a t e r managemen t d e c i s i o n s 

t a k e n i n t h e k a n n a m e e t i n g s . 

A t t h e t i m e o f i n d e p e n d e n c e i n 1 S 4 8 , f a r m e r p a r t i c i p a t i ­

on i n w a t e r managemen t was l a r g e l y r e s t r i c t e d t o a t t e n d i n g 

k a n n a m e e t i n g s and c a r r y i n g o u t t h e d e c i s i o n s t a k e n i n 

t h o s e m e e t i n g s ( U p h o f f e t a l , 1 9 8 2 p . 7 ) . S i n c e i n d e p e n ­

d e n c e , t h e g o v e r n m e n t o f S r i L a n k a h a s t r i e d s e v e r a l i.:n.3 

i n s t i t u t i o n a l i n n o v a t i o n s t o e n c o u r a g e f a r m e r p a r t i c i p a t ­

i o n i n a l l a s p e c t s o f w a t e r m a n a g e m e n t . T h e s e a r e w e l l 

s u m m a r i s e d i n t h e W o r l d B a n k d o c u m e n t f o r t h e v i l l a g e 

I r r i g a t i o n R e h a b i l i t a t i o n P r o j e c t ( 1 3 8 1 p .4) 

'"With t h e p a s s a g e o f t h e paddy L a n d s A c t i n 1 9 5 8 , i t s 

s u b s e q u e n t amendmen t , and i t s r e p l a c e m e n t b y t h e 

A g r i c u l t u r a l L a n d s A c t o f 1 9 7 3 , t h e g o v e r n m e n t a t t e m p 

t e d i n v a r i o u s ways t o r e p l a c e t h e t r a d i t i o n a l 

s y s t e m w i t h e l e c t e d c o m m i t t e e s u n d e r o f f i c i a l 

s p o n s o r s h i p . D u r i n g t h e 1 9 6 0 s , t h i s s y s t e m a p p e a r s 

t o h a v e f u n c t i o n e d f a i r l y w e l l , b u t f u r t h e r 

a d m i n i s t r a t i v e c h a n g e s w e a k e n e d t h e e f f e c t i v e n e s s 

o f t h e e l e c t e d c o m m i t t e e s , w i t h t h e r e s u l t t h a t t h e 

t r a d i t i o n a l s y s t e m o f c o n t r o l was u n d e r m i n e d w i t h ­

o u t b e i n g r e p l a c e d b y an e f f e c t i v e a l t e r n a t i v e . 

R e c o g n i s i n g t h i s , t h e p r e s e n t g o v e r n m e n t h a s a b o l i s h e d 

t h e s y s t e m o f e l e c t e d c o m m i t t e e s , r e p l a c i n g i t w i t h 

one w h i c h i n some ways r e t u r n s t o t r a d i t i o n a l p r a c t i c e . 

Unde r t h e c u r r e n t p r a c t i c e , t h e y a y a p a l a k a l i s : e n t r u s t e d 

w i t h t h e r e s p o n s i b i l i t y o f t a k i n g d a y - t o - d a y d e c i s i o n s 

r e g a r d i n g o p e r a t i o n o f t a n k s and he i s a s s i s t e d b y a 

C u l t i v a t i o n O f f i c e r o f t h e l o c a l A g r a r i a n S e r v i c e C e n t r e 

o f t h e DAS. 
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S t a t e i n t e r v e n t i o n i n : m i n o r t a n k s h a s n o t o n l y b e e n 

r e s t r i c t e d t o e x p e r i m e n t i n g w i t h l o c a l i n s t i t u t i o n a l 

i n n o v a t i o n s ; i t a l s o i n v o l v e d s h u t t l i n g t h e r e s p o n s i b i l i ­

t y o f m a i n t a i n i n g m i n o r i r r i g a t i o n s c h e m e s t o d i f f e r e n t 

a g e n c i e s a t d i f f e r e n t t i m e s a s s u m m a r i s e d b y A b e y s i n g h e 

( 1 9 8 2 a . p p . 2 6 - 2 8 ) and p r e s e n t e d b e l o w i n c h r o n o l o g i c a l 

o r d e r . 

1 , Up t o 1 8 3 2 - V i l l a g e i r r i g a t i o n w o r k s w e r e . ' 

m a i n t a i n e d b y v i l l a g e c o m m u n i t i e s 

u n d e r a s y s t e m o f r a j a k a r i y a ( f o r c e d 

s e r v i c e s f o r t h e K i n g ) w h i c h was 

a b o l i s h e d b y t h e B r i t i s h i n 1 8 3 2 . 

2 . 1 8 3 2 - 1 8 8 7 - From t h e a b o l i t i o n o f r a j a k a r i y a up 

t o 1 8 8 7 n o b o d y was o f f i c i a l l y r e s o n s i -

b l e f o r m a i n t a i n i n g v i l l a g e i r r i g a t i o n 
! w o r k s . T h i s vacuum l e d t o d e g r a d a t i o n 

o f v i l l a g e i r r i g a t i o n w o r k s . 

I n 1 8 8 7 F r o v i r i i c i a l I r r i g a t i o n B o a r d s 

w e r e e s t a b l i s h e d and G o v e r n m e n t 

A g e n t s w e r e e n t r u s t e d w i t h t h e 

r e s p o n s i b i l i t y o f e x e c u t i n g a l l 

i r r i g a t i o n Works ( m a j o r and m i n o r ) i n 

t h e i r own a r e a s . 

I n t h e y e a r o f 1 9 0 0 a s e p a r a t e I r r i g a ­

t i o n D e p a r t m e n t was c r e a t e d w h i c h was 

r e s p o n s i b l e f o r c o n s t r u c t i o n o f a l l 

i r r i g a t i o n w o r k s ( m a j o r and m i n o r ) and 

m a i n t e n a n c e o f a l l m a j o r i r r i g a t i o n 

s c h e m e s . P r o v i n c i a l I r r i g a t i o n B o a r d s 

w e r e a b o l i s h e d w i t h t h e c r e a t i o n o f ' t h e 

I r r i g a t i o n D e p a r t m e n t and t h e G o v e r n m e n t 

A g e n t s r e m a i n e d r e s p o n s i b l e f o r m a i n t e n a -

a n c e o f m i n o r i r r i g a t i o n s c h e m e s i n 

t h e i r a r e a s w i t h t h e h e l p o f communal l a b o u r . 

3 . 1 8 8 7 - 19&0 -

4. 1 9 0 0 - 1 9 3 2 -
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5 . 1 9 3 2 - 1 9 4 8 

6 . 1 9 4 8 - 1 9 5 8 

7 . 1 9 5 8 - 1 9 7 2 

8 . 1 9 7 2 - 1 9 8 5 

- A new i r r i g a t i o n p o l i c y was i n t r o d u c e d 

i n 1 9 3 2 b y t h e M i n i s t e r o f A g r i c u l t u r e 

and L a n d s . Under t h i s p o l i c y , c o n s t r u c ­

t i o n a s w e l l a s i m p r o v e m e n t s and m a i n t e n ­

a n c e o f m i n o r i r r i g a t i o n s c h e m e s w e r e 

e n t r u s t e d t o t h e I r r i g a t i o n D e p a r t m e n t . 

- I n 1 9 4 8 , s o o n a f t e r i n d e p e n d e n c e , 

r e s p o n s i b i l i t y f o r m a i n t a i n i n g m i n o r 

i r r i g a t i o n s c h e m e s was t a k e n o v e r b y 

t h e M i n i s t r y o f A g r i c u l t u r e and Food 

b e c a u s e t h e I r r i g a t i o n D e p a r t m e n t was 

h e a v i l y i n v o l v e d w i t h t h e l a r g e - s c a l e 

G a l Oya i r r i g a t i o n P r o j e c t . 

- D e p a r t m e n t o f A g r a r i a n S e r v i c e s was 

e s t a b l i s h e d w i t h t h e p a s s a g e o f t h e 

Paddy L a n d s A c t o f 1 9 5 8 and i t was 

e n t r u s t e d w i t h t h e r e s p o n s i b i l i t y f o r 

e x e c u t i n g a l l m i n o r i r r i g a t i o n s c h e m e s . 

- W i t h t h e p a s s a g e o f t h e A g r i c u l t u r a l 

P r o d u c t i v i t y Laws o f 1 9 7 0 s , r e s p o n s i b i l i t y 

f o r e x e c u t i n g a l l m i n o r i r r i g a t i o n 

s c h e m e s was t r a n s f e r r e d b a c k t o t h e 

I r r i g a t i o n D e p a r t m e n t . 
\ 
t. 

R e s p o n s i b i l i t y f o r m a i n t a i n i n g a l l m i n o r 
i r r i g a t i o n s c h e m e s was h a n d e d o v e r a g a i n 

t o t h e D e p a r t m e n t o f A g r a r i a n S e r v i c e s 
. under t h e Acnrarlan S e r v i c e s 

/ A c t No . 5 9 ' o f 1 9 7 ? . I t had b e e n f o u n d 

t h a t m a i n t e n a n c e o f m i n o r i r r i g a t i o n 

s c h e m e s w a s b e i n g n e g l e c t e d due t o t h e 

I r r i g a t i o n D e p a r t m e n t ' s p r e - o c c u p a t i o n 

w i t h m a j o r i r r i g a t i o n s c h e m e s . The same 

s y s t e m i s c o n t i n u i n g up t o d a t e . 



The p r i n c i p a l c o n c e r n o f t h i s r e p o r t i s w i t h t h e c u r r e n t 

r o l e o f t h e s t a t e b u t i t wou ld b e c l e a r l y • J a p p r o p r i a t e 

t o a t t r i b u t e a n y s h o r t c o m i n g s s o l e l y t o t h e a g e n c i e s 

now r e s p o n s i b l e , g i v e n t h e h i s t o r y o f s h i f t i n g r e s p o n ­

s i b i l i t y , w h i c h m u s t u h a v e harmed t h e c r e d i b i l i t y o f t h e 

s t a t e , . in . t h e e y e s o f f a r m e r s a s an e f f e c t i v e and 

b e n e v o l e n t m e d i a t o r i n t h e i r a t t e m p t s , t o make p r o d u c t i v e 

u s e o f l i m i t e d n a t u r a l " endowments . • 
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V i l l a g e Name 
( e l e c t o r a t e ) 

A v . s i z e o f 
puranawela 

A v . s i z e o f 
akka rawe la 

A v . s i z e o f 
chena l and 

Av.annual 
;cash 
househo ld 
income 

; ( rupees ) 

.% ea rned 
f r o m 
s e l l i n g 
paddy 

% e a r n e d 
f r o m 
s e l l i n g 
chena 

% ea rned 
as d a i l y 
wage 
l a b o u r 

% e a r n e d 
f r o m ^ 
D r o f ^ e s i o n 

1 

% e a r n e d 
from 
o t h e r 
s o u r c e s 

V i l l a g e Name 
( e l e c t o r a t e ) 

ope ra t ed 
( a c r e s ) 

o p e r a t e d 
( a c r e s ) 

c u l t i v a t e d 
( a c r e s ) 

Av.annual 
;cash 
househo ld 
income 

; ( rupees ) 

.% ea rned 
f r o m 
s e l l i n g 
paddy 

% e a r n e d 
f r o m 
s e l l i n g 
chena 

% ea rned 
as d a i l y 
wage 
l a b o u r 

] 

% e a r n e d 
f r o m ^ 
D r o f ^ e s i o n 

1 

% e a r n e d 
from 
o t h e r 
s o u r c e s 

V i l l a g e Name 
( e l e c t o r a t e ) 

ope ra t ed 
( a c r e s ) 

c u l t i v a t e d 
( a c r e s ) 

Av.annual 
;cash 
househo ld 
income 

; ( rupees ) 

.% ea rned 
f r o m 
s e l l i n g 
paddy 

] 

% e a r n e d 
f r o m ^ 
D r o f ^ e s i o n 

1 

% e a r n e d 
from 
o t h e r 
s o u r c e s 

Halikubukgalew2 0 . 8 3 2 . 8 6 5 . 5 0 5 4 4 l \ 4 . 5 0 2 8 . 0 0 1 8 . 0 7 4 5 . 0 0 : 4 . 4 3 
(Madawachchiya) n=14 n=19 n=20 

i -
n=24 n= 4 • n=15 n = l l n= 8 : n= 1 

Galegama 0 . 7 9 1 . 6 9 , 2 . 5 6 3430 7 . 8 3 2 2 . 3 8 4 8 . 6 5 20 .99 0 . 1 5 
(Madawachchiya) n=20 n=22 n=31 n=35 n=16 n=26 n= 2 n= 1 n= 1 

Meegahad ig i l i y2 0 .94 0 . 9 7 2 . 0 9 3569 _ • 3 3 . 8 1 3 0 . 8 9 • 1 0 . 8 3 • 2 4 . 4 7 
(Horowpathana) n=19 n=12 n=28 • n=30 - n=26 n=15 n= 8 n=13 

N e l u g a l l e k a d a 1 . 0 0 1 . 4 3 2 . 1 4 4556 3 . 47 • 3 7 . 8 9 2 7 . 59 1 7 . 5 6 1 3 . 4 9 
(Horowpathana) n=18 n=19 n=28 n=30 n= 5 n=26 n=18 n= 2 : n= .5 

Nikawewa 0 . 8 6 2 . 9 8 2 . 8 3 6691 1 . 5 3 : 5 9 . 2 6 3 5 . 9 6 _ 3 . 2 5 
(Horowpathana) ...n-17 n=21 n=39 n=39 ... • n= 3 n=38 n=27 - : n= 8 

N o t e s : a) P r o f e s s i o n a l e a r n i n g s i n c l u d e , h i r i n g o u t t r a c t o r s , government e m p l o y e e s , v i l l a g e 
a r t i s a n s and p r i v a t e b u s i n e s s . 

b) In a l l c a s e s where e a r n i n g from o t h e r s o u r c e s was more than 5 p e r c e n t , t h e s o u r c e s 
were s e l l i n g mi lk and c a t t l e wi th t h e e x c e p t i o n o f Bakmeegama where i t was from 
s e l l i n g honey . In o t h e r c a s e s t h e o n l y s o u r c e was s e l l i n g f r u i t and v e g e t a b l e s . 

( c o n t i n u e d on n e x t page) 

i 

T a b l e I 

Average S i z e s o f O p e r a t i o n a l Holdings by Land Type and S o u r c e s o f Cash Income 
i n Ten Minor Tank V i l l a g e s (1983) 



T a b l e I ( c o n t i n u a t i o n ) 

Average Sizes o f O p e r a t i o n a l Holdings by Land Type and Sources of Cash Income 
i n Ten Minor Tank V i l l a g e s (1983) 

V i l l a g e Name 
( e l e c t o r a t e ) 

A v . s i z e o f 
puranawela 

A v . s i z e o f 
akkarawela 

A v . s i z e o f 
chena land 

Av.annual 
cash 
household 
income „ • 

% earned 
from 
s e l l i n g 
•paddy 

.% earned 
from 
s e l l i n g 
;chena 

i 

% earned 
as d a i l y 
wage 
labour •̂ 

I 

% earned 
from 
=rofession 

% earned! 
from ; 

o t h e r 1 
sources . 

V i l l a g e Name 
( e l e c t o r a t e ) 

operated 
{acres) . 

o p e r a t e d 
(acres) 

c u l t i v a t e d 
(acres) 

Av.annual 
cash 
household 
income „ • 

% earned 
from 
s e l l i n g 
•paddy 

.% earned 
from 
s e l l i n g 
;chena 

i 

% earned 
as d a i l y 
wage 
labour •̂ 

I 

% earned 
from 
=rofession 

% earned! 
from ; 

o t h e r 1 
sources . 

(rupees.! 

Mahadodanttawa 1.94 2 .27 i : 1 . 81 5706 2 1 . 4 1 : 44 .72 22 .77 : 11 . i e i 
(Anamaduwa) n=24 ' n=18 • n= 35 n=39 n=23 : n=32 n=22 — n= 16 j 
Perumakuttawa 1.10 - ; i . 80 4489 2 . 3 0 : 50 .68 31 .15 15 .52 0 .3= : 
(Anamaduwa) n=22 — • n= 28 n=29 n=. 1 n=25 n=19 n= 6 n= 2 

Dharmapaliya 0 . 6 1 - ;; 1 . 52 5354 - : 45 .66 32.34 - 18.75 3 .2= ; 
(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 71.14 ; - 9 .94 : 

(Seruwaweila)- n=17 n=16 • n= 16 n=27 n= 9 • n= 6 n=26 n= 27 

Bel lankadewel la 3.66 3.25 : l . 00 5728 34 .26 : 16 .39 25 .06 11 .62 12 . 6 7 
(Seruwaweila) n=26 • n=12 n= 26 n=34 n=20 n=22 n=21 n= 2 n= 10 

Source: P r o j e c t f i e l d data from Anuradhapura, .Puttalam and Tr incomalee d i s t r i c t s . 
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T a b l e 2 

P e r c e n t I n c r e a s e i n t h e S i z e o f Command Area i n Twenty Minor Tank V i l l a g e s 

( a c r e s ) 

Tank Name S i z e o f t h e t o t a l 
command a r e a 

S i z e o f t h e 
puranawela 

S i z e o f t h e 
• . akkarawela 

% i n c r e a s e i n s i z e 
o f t h e command a r e a 

Type o f Tank Type o f Tank 

Meegaha d i g i l i y a 78 35 43 1 2 2 . 8 6 T r a d i t i o n a l 

Diganhamimillewa 126 75 ^ 51 6 8 . 0 0 I I 

Niluwewa 87 20 67 3 3 5 . 0 0 t i 

N e l u g a l l e k a d a 155 90 65 7 2 . 2 2 I I 

Nikawewa 170 50 120 2 4 0 . 0 0 i t 

Galegama 170 48 122 3 8 5 . 7 1 M 

Heeralugama 153 60 93 1 5 5 . 0 0 I I 

Galebindunuwewa 160 45 115 2 5 5 . 5 5 I I 

Athakada 219 9 8 ' 121 1 2 3 . 4 7 I I 

Halikubukgalewa 99 30 69 2 3 0 * 0 0 » 

N o t e s : (a) The p e r i o d o v e r which t h e s e i n c r e a s e s o c c u r r e d was n o t w e l l - d e f i n e d bu t farmers s t a t e d 
t h a t most o f t h e i n c r e a s e s were i n t h e l a s t two t o t h r e e d e c a d e s , subsequen t t o 
m e c h a n i s a t i o n ' o f l a n d p r e p a r a t i o n . 

(b) The i n c r e a s e i n t h e command a r e a i s equa l t o t h e a r e a c u l t i v a t e d under akka rawe la . 
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Tank Name Size of the total Size of the Size of the '. % increase in size Type of Tank Tank Name . command area puranawela akkarawela ;of the command area 

Water Management 
Perumakuttawa 50 •; so - - (IRDP) 
Unaleeya 130 130 - - II 

Mahadodanattwa 120 55' 65 118.18 11 

Kohambagassewa 60 35 25 71.43 II 

Dharmapaliya 40 18 22 122.22 II 

; Water Management 
Bakmeegama 47 18 29 161.11 (VIRP) 
• Bellankadewala 105 32 73 228.12 H 

;Pankulan 204 174 30 : " .17.24 I t 

Naduvoothakala n 110 . 40 70 175.00 H 

;Mahamarkulam 70 20 50 250.00 II 

! • 

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

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

(acres) 
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T a b l e 3 

F i v e Years Data on t h e Propor- t lor i o f t h e Command Area C u l t i v a t e d 
i n Twenty Minor Tank V i l l a g e s (Maha 1979^-80 t o 1 9 8 3 - 8 4 ) 

(Area i n a c r e s ) 

Tank Name • Land /type - Command 
a r e a 

1979 - 1 9 8 0 
sown - h a r v 

.1980 - 1 9 8 1 
sown - h a r v . 

.1981 - 1 9 8 2 
sown - h a r v . 

L982 - 1983 
sown - h a r v . 

1983 - 1984 
sown - harv 

Type o f . t a n k 
and l o c a t i o n 

Meegahadi-
g i l i y a . 

•puranawela 35 

: 43 

": 35 . 0 b 

.: o a o 

'; O 3 0 

: o a o 

; 0

a o 

.: o a o 

35 0 b 

° . a 0 

o a 0 

16 1 3 c 

T r a d i t i o n a l 
Horowpathana 
Anuradhapura 

Meegahadi-
g i l i y a . 

akkarawela 

35 

: 43 

": 35 . 0 b 

.: o a o 

'; O 3 0 

: o a o 

; 0

a o 

.: o a o 

35 0 b 

° . a 0 

o a 0 

16 1 3 c 

T r a d i t i o n a l 
Horowpathana 
Anuradhapura 

Meegahadi-
g i l i y a . 

35 

: 43 

; 0

a o 

.: o a o 

o a 0 

16 1 3 c 

T r a d i t i o n a l 
Horowpathana 
Anuradhapura 

Diganhami-
mi l l ewa 

"puranawela : 7 5 :o a o 

o a o 

: o a o 

.: o a o 

24 1 0 b 

. ' o a 0 

24 1 0 b 

0 a 0 

24 1 2 C 

°. a 0 

Diganhami-
mi l l ewa 

. 'akkarawela 51 

:o a o 

o a o 

: o a o 

.: o a o 

24 1 0 b 

. ' o a 0 

24 1 0 b 

0 a 0 

24 1 2 C 

°. a 0 

Diganhami-
mi l l ewa 

24 1 0 b 

. ' o a 0 

24 1 2 C 

°. a 0 

Niluwewa 'puranawela 20 

67 

::o a o 

o a o ... 

'• o a 0 

; 4 0 a 40 

;o a o 

2 5 a 0 b 

20 0 b 

67 6 7 b 

20 2 0 C 

67 6 7 C 

ii Niluwewa 

•akkarawela 

20 

67 

::o a o 

o a o ... 

'• o a 0 

; 4 0 a 40 

;o a o 

2 5 a 0 b 

20 0 b 

67 6 7 b 

20 2 0 C 

67 6 7 C 

ii Niluwewa 20 

67 

;o a o 

2 5 a 0 b 

20 0 b 

67 6 7 b 

ii 

. . N e l u g a l l e -
kada 

puranawela 90 

65 

:o a o 

:o a o 

•: o a o 

o a o 

:o a o. 

65 6 5 b 

: 90 9 0 b 

0 a 0 

. 2 5 a 25 
n . . N e l u g a l l e -

kada 
akkarawela 

90 

65 

:o a o 

:o a o 

•: o a o 

o a o 

:o a o. 

65 6 5 b 

: 90 9 0 b 

0 a 0 65 6 1 d 

n . . N e l u g a l l e -
kada 

•: o a o 

o a o 

:o a o. 

65 6 5 b 65 6 1 d 

n 

Nikawewa "puranawela 50 

120 

2 5 a 25 

3 5 a ' " 35 

2 5 a 25 

7 0 a . ." 70 ." 

O 3 0 

7 0 a 7.0 

50 0 b 

7 0 a . 0 b 

: 5 0 5 0 c 

'.'• 7 0 a 7 0 ° 
it Nikawewa 

' akkarawela 

50 

120 

2 5 a 25 

3 5 a ' " 35 

2 5 a 25 

7 0 a . ." 70 ." 

O 3 0 

7 0 a 7.0 

50 0 b 

7 0 a . 0 b 

: 5 0 5 0 c 

'.'• 7 0 a 7 0 ° 
it 

Notes : a = E i t h e r missed a cropping s e a s o n t o t a l l y o r o n l y p a r t o f t h e common a r e a was cu 
t o u n c e r t a i n r a i n f a l l bo th t i m i n g and i n t e n s i t y , 

b = E i t h e r t o t a l f a i l u r e o r reduced y i e l d due t o s h o r t a g e o f w a t e r , 
c = E i t h e r t o t a l f a i l u r e o r reduced y i e l d ' due t o t o o much r a i n , 
d = E i t h e r t o t a l f a i l u r e o r reduced y i e l d due t o , i n s e c t s . 
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' T a b l e 3 ( c o n t i n u a t i o n ) 
F ive Years Data on the Propor t ion o f t h e Command Area C u l t i v a t e d 

i n Twenty Minor Tank V i l l a g e s (Maha 1 9 7 9 - 8 0 t o 1 9 8 3 - 8 4 ) 

(Area i n acres) 

Tank Name Land type Command 
area 

• 1 9 7 9 
• sown 

- 1 9 8 0 
- harv. 

1 9 8 0 -
sown -

1 9 8 1 
harv. 

• 1 9 8 1 -
sown -

1 9 8 2 
harv 

: 1 9 8 2 
'. sown 

- 1 9 8 3 
- harv 

• 1 9 8 3 -
'. sown -

1 9 8 4 
harv-

Type o f 
tank and 
l o c a t i o n 

puranawela : 4 8 . '.: o a 0 : o a 0 :: p a o ; 0

a O : : 4 8 4 8 T r a d i t i o n a l 
Madawachchi-_-
Anuradhapuri Galegama 

akkarawela 1 2 2 • . 3 5 a 3 5 : 6 a ... 4 . : : i o a 6 ' 2 0 a • 1 2 . 1 2 2 1 2 2 

T r a d i t i o n a l 
Madawachchi-_-
Anuradhapuri 

puranawela • 6 0 3 0 a 2 0 b • o a • 0 ^ 6 0 6 0 • 6 0 . 6 0 b 

: ° a 0 M 

Heeralugama 
akkarawela : 9 3 T o b ' . . . lQ a . . . . 3 . . 9 a . . . . 9. . ;.; 7 2 a . . . 4 0 b ; . 5 5 . a . .. . .3 .5° . 

puranawela : 4 5 3 0 a 0 • o a 0 ' : o a 0 :. o a 0 ": i s a 8 C 

II 

Galebindu-
nuwewa •akkarawela . 1 1 5 ; . 2 . o . a . 2 0 b . . 4 Q a 1 5 b 4 0 a 2 0 b 6 0 3 . 3 5 b i i o a 6 0 c 

puranawela 9 8 :;4 8 a 4 8 :: o a 0 ; 4 8 a 0 b '; 4 8 a 4 8 : o a 0 
II 

Athakada 
'akkarawela 1 2 1 . . . 1 2 1 . . 1 2 1 . . 1 2 1 1 2 1 . . : o a 0 . . 1 2 1 . . 0 b . .: 5 o a 3 0 C 

puranawela 3 0 : o a 0 1 7 a 1 7 o a .0 1 7 a o b 

: ° a 0 
II 

Hal ikubuk-
galewa akkarawela 6 9 6 9 6 9 b ; 5 2 a 5 2 b 6 9 6 9 b 6 9 6 9 b : 2 1 a 21 

a = E i t h e r missed a cropping season t o t a l l y or on ly p a r t o f the command a 
c u l t i v a t e d due to u n c e r t a i n r a i n f a l l both t i m i n g and i n t e n s i t y , 

b = E i t h e r t o t a l f a i l u r e o r reduced y i e l d due t o shortage o f w a t e r , 
c = E i t h e r t o t a l f a i l u r e or reduced y i e l d due t o too much r a i n . 

(cont inued on nex t page) 
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Tab le 3 ( c o n t i n u a t i o n ) 

(Area i n acres) 

Tank Name ' " l i a n d type Command 
Area 

1979 - 1980 
sown - harv. i 

L980 - 1981 
sown - harv. 

1981 - 1982 
sown - harv. 

1982 - 1983 
sown - harv . 

1983 - 1984 
sown - harv-

Type of tank 
and location 

Perumaku-
t tewa 

puranawela :' so o a 0 

• .' " \ . . 

o a 0 1 5 a 0 b • 5 a 5 o a 0 Water management 
IRDP Puttalam Perumaku-

t tewa akkarawela 

:' so o a 0 

• .' " \ . . 

o a 0 1 5 a 0 b • 5 a 5 o a 0 Water management 
IRDP Puttalam Perumaku-

t tewa 

:' so Water management 
IRDP Puttalam 

i 

Unaleeya s 

puranawela • 130 • o a 0 
/ 

L30 130 2 5 a 25 130 130 130 130 
ii 

i 

Unaleeya s 

;akkarawela 

• 130 • o a 0 
/ 

L30 130 2 5 a 25 130 130 130 130 
ii 

i 

Unaleeya s 

• 130 • o a 0 
/ 

L30 130 2 5 a 25 130 130 130 130 
ii 

Mahadoda-
nattewa 

puranawela 55 
;:. 65 .• 

: 55 55 b 

6 0 a 60 b 

1 

o a 0 
0 a 0 

0 a 0 
o a 0 

33 a 33 
0 a 0 

o a 0 
o a o 

it Mahadoda-
nattewa ..akkarawela 

55 
;:. 65 .• 

: 55 55 b 

6 0 a 60 b 

1 

o a 0 
0 a 0 

0 a 0 
o a 0 

33 a 33 
0 a 0 

o a 0 
o a o 

it 

Kohamba-
gassewa 

:puranawelc 35 

25. 
35 35 

'. 25- 25 b 

35 35 

o a 0 

35 35 

0 a 0 

•' • / 
35 35 

0 a 0 

3 2 a 32 C 

0 a 0 
ii Kohamba-

gassewa akkarawela 

35 

25. 
35 35 

'. 25- 25 b 

35 35 

o a 0 

35 35 

0 a 0 

•' • / 
35 35 

0 a 0 

3 2 a 32 C 

0 a 0 
ii Kohamba-

gassewa 

35 

25. 
35 35 

'. 25- 25 b 

ii 

Dharma-
p a l i y a 

puranawelc 
i 

18 

22. . 

18 18 

22 22 

1 5 a 0 b 

o a 0 

o a 0 

o a - 0 
o a. o 
o a 0 

5 a 5 

5 a 5 
ii 

Dharma-
p a l i y a akkarawelc i 

18 

22. . 

18 18 

22 22 

1 5 a 0 b 

o a 0 

o a 0 

o a - 0 
o a. o 
o a 0 

5 a 5 

5 a 5 
ii ii 

Notes: a = E i t h e r missed a cropping season t o t a l l y o r only p a r t o f t h e command area was 
c u l t i v a t e d due t o u n c e r t a i n r a i n f a l l both t i m i n g and i n t e n s i t y , 

b = E i t h e r t o t a l f a i l u r e or reduced y i e l d due t o shortage of w a t e r , 
c = E i t h e r t o t a l f a i l u r e or reduced y i e l d due t o too much r a i n . 

(cont inued on next page) 

F ive Years Data on the Propor t ion - . o f the Command Area C u l t i v a t e d 
i n Twenty Minor Tank V i l l a g e s (Maha 1979-80 t o 1983-84) 
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Tab le 3 ( c o n t i n u a t i o n ) 

(Area i n acres) 

Tank Name Land type^ Command 
area 

1 9 7 9 -
.sown -

1 9 8 0 
harv. 

1 9 8 0 -
sown -

1 9 8 1 
harv. 

1 9 8 1 -
sown -

1 9 8 2 
harv« 

1 9 8 2 -
sown -

1 9 8 3 
harv-

1 9 8 3 -
sown -

1 9 8 4 
harv. 

Type of tank 
and loca t ion-

puranawela • " 1 8 : 1 8 1 8 b : 1 8 1 8 : 1 8 1 8 :. 1 8 1 8 1 8 1 8 C Water 
management, 
VIRP Trincomals Bakmee-

gama •akkarawela 2 9 2 9 2 9 b :: 2 9 2 9 • 2 9 . 2 9 2 9 29 2 9 2 9 ° 

Water 
management, 
VIRP Trincomals 

puranawela 3 2 3 2 3 2 ; 3 2 3 2 •••• '32 . • 3 2 : 3 2 3 2 : 3 2 2 2 ° 
I I 

B e l l a n k a -
dewela akkarawela 7 3 :: x > a 0 :: o a , O a 

: o o • : 7 3 7 3 b 5 8 a 4 8 c 

puranawela : 1 7 4 :: 1 7 4 1 7 4 : i 7 4 1 7 4 1 7 4 1 7 4 .. 1 7 4 1 7 4 1 7 4 1 7 4 c 

it 

Pankulan 
-akkarawela 3 0 :;. 3 0 - 3 0 .:: 3 0 • 3 0 : . 3 o 3 0 3 0 3 0 : 3 0 3 0 C 

•puranawela 4 0 4 0 4 0 b 4 0 4 0 b '. 4 0 4 0 : 4 0 4 0 4 0 4 0 
I I 

Naduvoo-
thukulam "akkarawela 7 0 7 0 7 0 b • 7 0 7 0 b : 7 0 7 0 7 0 7 0 7 0 70 

i 
i puranawela 2 0 2 0 2 0 b 20 2 0 2 0 2 0 : 2 0 2 0 2 0 2 0 C 

•Mahamar-
jku lam akkarawela .. 5 0 50 5 0 b 50 5 0 5 0 5 0 : s o 5 0 ,- 5 0 5 0 c 

Notes: a = E i t h e r missed a cropping season t o t a l l y o r only p a r t o f the command area 
was c u l t i v a t e d due to u n c e r t a i n r a i n f a l l both t im ing and i n t e n s i t y . 

b = E i t h e r t o t a l f a i l u r e o r reduced y i e l d due t o shortage of w a t e r . 
c = E i t h e r t o t a l f a i l u r e or reduced y i e l d due t o too much r a i n , 

iS o u r c e : P r o j e c t f i e l d da ta from Anuradhapura, Pu t ta lam and Tr incomalee d i s t r i c t s . 

F i v e Years Data on the P r o p o r t i o n o f t h e Command Area C u l t i v a t e d 
i n Twenty Minor Tank V i l l a g e s (Maha 1 9 7 9 - 8 0 t o 1 9 8 3 - 8 4 ) 
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T a b l e 4 

( i n c h e s ) 

Mean Monthly Anuradhapura Put ta lam T r i n c o m a l e e 
r a i n f a l l and (Madaw ach ch i y a) (Anamaduwa) (Seruwawei la) 
lower 75% 
Conf idence 
I n t e r v a l 
L i in i t i C I . L ) 

Mean annual 
6 9 . 8 8 r a i n f a l l 5 0 . 6 7 5 0 . 7 4 6 9 . 8 8 

Lower 75% C . I . L . 4 9 . 0 8 4 9 . 0 0 6 7 . 3 2 

September 
Mean 3 . 2 7 2 . 6 9 6 . 0 8 
C . I . L . 2 . 9 3 2 . 3 5 4 . 8 4 

O c t o b e r 
Mean 8 . 8 6 1 0 . 8 5 9 . 4 9 
C . I . L . ' 7 . 4 9 9 . 8 4 8 . 7 3 

November 
Mean 9 . 6 0 9 . 4 6 1 4 . 5 2 
C . I . L . 8 . 8 7 8 . 7 7 1 3 . 4 2 

December 
Mean 8 . 9 3 5 . 5 1 1 7 . 1 0 
C . I . L . ; 8 . 1 7 5 . 0 8 1 6 . 6 6 

J a n u a r y 
Mean 2 . 5 3 1 .64 5 . 0 0 
C . I . L . 1 . 9 3 1. 30 4 . 0 0 

• 

Note : As d i s c u s s e d in t h e t e x t l a t e r on the 75% C . I . L . may 
be an o p t i m i s t i c a s se s smen t o f f a r m e r s ' p e r c e p t i o n s 
o f e x p e c t e d r a i n f a l l . 

S o u r c e : C a l c u l a t e d from mean monthly r a i n f a l l da t a f o r 
20 y e a r s ( 1 9 6 1 - 8 0 ) from t h e M e t e r o l o g i c a l , R a i n f a l l 
S t a t i o n s l o c a t e d c l o s e s t t o our f i e l d s t a t i o n s . 

Maha R a i n s : Monthly D i s t r i b u t i o n 
in Three Study L o c a t i o n s 
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1 2 3 • 4- 5 6 7 

D i s t r i c t Name T o t a l f a i l u r e 
in minor" 
schemes and 
under r a i n fed 

T o t a l f a i l u r e i n 
major and minor 
schemes and 
under r a i n f ed 

T o t a l a r e a 
f a i l e d 
under major 
schemes 

T o t a l a r e a 
f a i l e d under 
minor schemes 
and r a i n fed 
due t o drought 
(minimum) 

% o f t o t a l a r e a 
f a i l e d under 
minor schemes 
and r a i n fed 
due t o drought 
(minimum) 

% o f t o t a l a r e a 
f a i l e d under 
minor schemes 
and r a i n fed due 
t o drought 
(maximum) 

Hambantota 356 333 - 333 9 3 . 7 5 9 3 . 75 

J a f f n a 12446 12762 353 12409 9 9 . 7 0 1 0 0 . 0 0 

Mannar 4278 1 1 5 5 0 7393 4157 9 7 . 1 7 .. 1 0 0 . 0 0 

Vavuniya 8255 9613 1396 8218 9 9 . 5 5 1 0 0 . 0 0 

M u l l a t i v u "-' 9514 • 13111 5582 7529 7 9 . 1 3 IOO.00 

B a t t i c a l o a 2698 ' 1279 1032 100 9 . 5 2 4 9 . 33 

Amparai 314 99 173 - 0 0 . 0 0 3 1 . 5 0 

T r i n c o m a l e e 3369 1492 / 287 1254 3 5 . 7 8 4 4 . 2 8 

Pu t ta lam 3579 3554 487 3068 8 5 . 7 1 9 9 . 3 0 
: Anuradhapura 8563 9423 1642 7780 9 0 . 8 6 1 0 0 . 0 0 

Polonnaruwa 10 7 2 . 4 7 5 5 0 . 0 0 7 5 . 0 0 

Moneragala 664 561 17 543 8 1 . 7 8 8 4 . 4 0 

S o u r c e : C a l c u l a t e d from S t a t i s t i c a l A b s t r a c t (GOSL,I983a> T a b l e 72 page 110 and T a b l e 84 page 1 2 2 . 

The Impor tance o f Drought as a Cause o f Minor Tank Crop F a i l u r e 
(Maha 1 9 8 0 - 8 1 ) 

( a c r e s ) 
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N o t e s t o T a b l e 5 

Column two o f t h e T a b l e p r o v i d e s f i g u r e s on t h e t o t a l 

a r e a t h a t f a i l e d i n maha 1 9 8 0 - 8 1 i n m i n o r s c h e m e s and 

i n r a i n f e d a r e a s . We h a v e added r a i n f e d a r e a s t o 

m i n o r s chem a r e a s a s s u m i n g t h a t t h e d a t a s o u r c e s , b a s e d 

oh a s w e d d u m i z e d a c r e a g e , do n o t i n c l u d e h i g h l a n d paddy 

( w h i c h i s g e n u i n e l y r a i n f e d ) arid t h a t r e p o r t e d r a i n f e d 

a r e a s a r e sown u n d e r m i n o r s c h e m e s oh a k k a r a w e l a l a n d -

t h i s a p p r o a c h was a d o p t e d b e c a u s e t h e r e i s n o p u b l i s h e d 

d a t a a v a i l a b l e on c a u s e s o f c r 6 p f a i l u r e b y t y p e o f 

i r r i g a t i o n s c h e m e •. 

Column t h r e e $ i v e s t h e t o t a l a r e a o f c r o p f a i l u r e u n d e r 

b o t h m a j o r and m i n o r s c h e m e s and r a i n f e d a r e a s due t o 

d r o u g h t . 

Column f o u r g i v e s t h e t o t a l a r e a i n w h i c h t h e c r o p f a i l e d 

u n d e r m a j o r s c h e m e s . 

Column f i v e g i v e s t h e t o t a l a r e a on m i n o r s c h e m e s and 

r a i n f e d a r e a s t h a t f a i l e d due t o d r o u g h t on t h e a s s u m p t i o n 

t h a t a l l f a i l u r e i n m a j o r s c h e m e s was due t o d r o u g h t . 

Column s i x i s co lumn f i v e a s a p e r c e n t a g e o f c o l u m n t w o . 

Column s e v e n i s co lumn t h r e e a s a p e r c e n t a g e (maximum = 1 0 0 ) 

o f c o l u m n t w o . T h u s t h e p e r c e n t a g e o f a r e a i n m i n o r 

s c h e m e s and r a i n f e d a r e a s t h a t f a i l e d due t o d r o u g h t was 

b e t w e e n t h e v a l u e s r e p o r t e d i n c o l u m n s s i x and s e v e n . 



C h a p t e r I I I 

MINOR TANK WATER MANAGEMENT PROGRAMMES 

I n t r o d u c t i o n 

The i n c r e a s i n g s i z e o f g o v e r n m e n t i n v e s t m e n t s i n w a t e r 

management p r o g r a m m e s i s a f e a t u r e o f a l m o s t a l l 

d e v e l o p i n g c o u n t r i e s t h a t h a v e made s u b s t a n t i a l i n v e s t ­

m e n t s i n i r r i g a t i o n . One m a j o r e x p l a n a t i o n o f t h i s t r e n d 

i s t h e r e a l i s a t i o n t h a t t h e b e n e f i t s f rom i r r i g a t i o n 

i n v e s t m e n t s a r e o f t e n n o t m a x i m i s e d b e c a u s e o f i n e f f i c i e n t 

w a t e r u s e . A s e c o n d f a c t o r i s t h a t , a s t h e l i m i t e d 

o p p o r t u n i t i e s f o r s u r f a c e w a t e r i r r i g a t i o n a r e u t i l i z e d , 

i n c r e a s e s i n f o o d p r o d u c t i o n w i l l b e c o m e m o r e d e p e n d e n t 

upon i m p r o v i n g l a n d p r o d u c t i v i t y i n a r e a s w h e r e i r r i g a t i o n 

i n v e s t m e n t s h a v e a l r e a d y b e e n made ( A b e r n e t h y , 1 9 8 4 : p p . 

( A b e r n e t h y , 1 9 8 4 p p . 1 - 8 ) 

Though n e i t h e r o f t h e s e c o n s i d e r a t i o n s a r e e s p e c i a l l y 

p e r t i n e n t t o d r y z o n e m i n o r t a n k s , t h e s e t o o h a v e b e c o m e 

a t a r g e t f o r w a t e r m a n a g e m e n t p r o g r a m m e s . I n p a r t t h i s 

i s a n a t u r a l , t h o u g h n o t n e c e s s a r i l y l o g i c a l , d e v e l o p m e n t 

f rom w a t e r managemen t p r o g r a m m e s i n m a j o r i r r i g a t i o n 

s c h e m e s ; i t i s p r e s u m e d t h a t i f i n v e s t m e n t i n c o n s t r u c t i o n 

o r r e h a b i l i t a t i o n o f m a j o r s c h e m e s ' o u g h t ' t o b e 

a c c o m p a n i e d b y w a t e r management p r o g r a m m e s , t h e n t h e same 

i m p e r a t i v e i s v a l i d f o r m i n o r t a n k r e s t o r a t i o n o r 

r e h a b i l i t a t i o n . A l s o , t h e t r a d i t i o n a l , a p p a r e n t l y w a s t e f u l , 

w a t e r u s e p r a c t i c e s i n m i n o r t a n k s d u r i n g maha a r e t a k e n , 

r e a s o n a b l y , a s e v i d e n c e o f t h e n e e d f o r i m p r o v e d w a t e r 

m a n a g e m e n t . T h e m a i n i n i t i a t i v e s on m i n o r t a n k w a t e r 

managemen t h a v e b e e n i n a s s o c i a t i o n w i t h r e h a b i l i t a t i o n 

p rog rammes b u t , a s d e s c r i b e d b e l o w , t h e y a r e a l s o b e i n g 

d e v e l o p e d f o r o t h e r t a n k s n o t i n t h e s e p r o g r a m m e s . 



A d i s t i n c t i o n i s o f t e n made ( e . g . , L e v i n e , 1 9 7 9 ; 

U p h o f f e t a l , 1 9 8 2 ) b e t w e e n h a r d w a r e and s o f t w a r e c o m p o ­

n e n t s o f w a t e r m a n a g e m e n t . By h a r d w a r e i s m e a n t t h e 

i m p r o v e m e n t s t o d o w n s t r e a m c o n t r o l s t r u c t u r e s and reo.asur 
m e a s u r i n g d e v i c e s t h a t a l l o w more e f f i c i e n t w a t e r u s e ? 

a l s o i n c l u d e d a r e t h e b a s i c t e c h n i c a l m a i n t e n a n c e 

r e q u i r e m e n t s w h i c h i n m i n o r t a n k s i n v o l v e d b u n d , s l u i c e 

s p i l l and c h a n n e l m a i n t e n a n c e . S o f t w a r e c o n c e r n s t h e 

o r g a n i z a t i o n a l f o r m s a d o p t e d t o make m o s t e f f i c i e n t 

u s e o f t h e s y s t e m and t o e n s u r e t h a t t h e r e q u i r e d 

m a i n t e n a n c e t a s k s a r e c a r r i e d , o u t . I n o u r d i s c u s s i o n 

o f w a t e r m a n a g e m e n t p r o g r a m m e s , t h e e m p h a s i s i s upon 

t h e s o f t w a r e c o m p o n e n t ; i t i s o f c o u r s e t h e c a s e , i n 

a n y s y s t e m , t h a t t h e r e i s an i n t e r d e p e n d e n c e b e t w e e n 

t h e t w o c o m p o n e n t s and an a n a l y s i s o f s o f t w a r e i s 

i n c o m p l e t e w i t h o u t c o n s i d e r i n g t h e e f f e c t s o f c h a n g e s 

i n h a r d w a r e . N e v e r t h e l e s s f o r m i n o r t a n k s t h i s s o f t w a r e 

e m p h a s i s i s j u s t i f i a b l e b e c a u s e t h e r e i s l i m i t e d s c o p e 

f o r f l e x i b i l i t y i n w a t e r managemen t h a r d w a r e , g i v e n 

t h a t b a s i c s y s t e m d e s i g n s a r e a l r e a d y f i x e d . T h e r e f o r e 

o u r c o n c e r n w i t h h a r d w a r e i s r e s t r i c t e d t o i s s u e s r e l a t e d 

t o f a r m e r p a r t i c i p a t i o n i n d e s i g n and l o c a t i o n o f 

h a r d w a r e i t e m s and. n o t w i t h t h e t e c h n i c a l c h a r a c t e r i s t i c s 

o f h a r d w a r e . . . w h i c h we a r e n o t anyway c o m p e t e n t t o 

comment u p o n . As t h e d i s c u s s i o n s h o w s , t h e m o s t fundamen­

t a l i s s u e s r e l a t i n g t o t h e e f f i c i e n c y o f m i n o r t a n k 

w a t e r managemen t p r o g r a m m e s a r e i s s u e s o f s o f t w a r e . 

The f o l l o w i n g p a r a g r a p h s o u t l i n e t h e o b j e c t i v e s and 

m e t h o d s o f t h e l a r g e s t m i n o r t a n k w a t e r managemen t p r o g r a m m e , 

t h e v i l l a g e I r r i g a t i o n R e h a b i l i t a t i o n P r o j e c t , and t h i s i s 

f o l l o w e d b y a p a r a g r a p h on t h e DAS g e n e r a l w a t e r managemen t 

p r o g r a m m e . D e t a i l s o f some o t h e r p r o j e c t s w i t h w a t e r 

management p r o g r a m m e s a r e g i v e n i n t h e a p p e n d i x t o t h i s 

c h a p t e r . T h e n e x t s e c t i o n t h e n o u t l i n e s t h e m a i n e l e m e n t s 

o f t h e W a t e r Management P a c k a g e b e i n g i n t r o d u c e d , b y t h e 
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1 In this chapter, minor "schemes" refer to minor' tanks. 

programme; this is followed by a short section on the 
organisation of water management programmes. The remaining 
part of the chapter analyses each main component of the 
package in relation to traditional farming systems and 
water management practices. ....... 

Village Irrigation Rehabilitation, Project (VIRP) 

This is the largest programme concerned with rehabilitation 
of minor village irrigation schemes and has financial support 
from the World Bank. It aims at rehabilitating 1200 minor 
irrigation schemes of which about 90 percent are minor tanks''' 
and the rest are anicuts. It is expected that the 
rehabilitation work will minimise uncertainty related to the 
availability of irrigation water on 77,805 acres of land 
benefiting 20 - 25,000 farm families. The project area is 
spread over almost the whole of the dry and intermediate 
zones and a small part of the wet zone. 

Objectives; The project has two main objectives; 
rehabilitation of deteriorated minor irrigation schemes to 
increase agricultural.production and farm incomes and to 
ensure efficient utilisation of stored water tiflggc the 
rehabilitation work has been completed through introduction 
of a systematic water management programme. The project 
also aims to strengthen the capacity of the major ; : 
government institutions involved, with minor irrigation 
schemes, particularly the Department of Agrarian Services, 
by providing them with necessary training, staff, equipment 
and transport etc., to ensure proper maintenance of these 
schemes. 
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C o s t s and b e n e f i t s % T h e VIRP i s a 5 y e a r p r o j e c t ( 1 9 8 1 - 8 5 ) 

and h a s a b u d g e t o f US$ 2 5 . 9 m i l l i o n US$ 4 3 . 6 m i l l i o n 

i n c l u d i n g p r i c e c o n t i n g e n c i e s (Wor ld E a n k , 1 9 8 1 , p . 6 4 ) . 

I t i s d i f f i c u l t t o e s t i m a t e p r e c i s e l y t h e s h a r e a l l o t t e d 

t o w a t e r m a n a g e m e n t . T h e r e a r e f i v e m a i n b u d g e t h e a d s ? 

c i v i l w o r k s ; e q u i p m e n t ; i n c r e m e n t a l s t a f f c o s t s ; o t h e r 

i n c r e m e n t a l c o s t s ; and t r a i n i n g , e v a l u a t i o n and t e c h n i c a l 

a s s i s t a n c e . 

A c c o r d i n g t o t h e p r o j e c t d o c u m e n t , a p p r o x i m a t e l y 

1 1 p e r c e n t o f c i v i l w o r k s a r e f o r d o w n s t r e a m w o r k s . The 

t r a i n i n g , e v a l u a t i o n and t e c h n i c a l a s s i s t a n c e h e a d and t h e 

i n c r e m e n t a l s t a f f c o s t h e a d ( e x c e p t r e g i o n a l o f f i c e 

a l l o c a t i o n s ) a r e p r i n c i p a l l y f o r w a t e r management w h e r e a s 

t h e o t h e r i n c r e m e n t a l c o s t s and e q u i p m e n t b u d g e t a r e m a i n l y 

f o r h e a d w o r k s . F o l l o w i n g t h i s a l l o t m e n t , t h e s h a r e o f w a t e r 

managemen t i n t h e b u d g e t ( n e t o f p r i c e c o n t i n g e n c i e s ) i s 

US$ 3 . 4 m i l l i o n , o r a b o u t 1 3 p e r c e n t . The p r o j e c t l i f e 

h a s b e e n e s t i m a t e d t o b e 2 5 y e a r s w i t h t h e p r o j e c t r e a c h i n g 

i t s f u l l p r o d u c t i o n l e v e l s i n 1 9 9 1 . I t i s e s t i m a t e d t h a t 

w i t h f u l l m a t u r i t y o f t h e p r o j e c t , c r o p p i n g i n t e n s i t y i n 

t h e p r o j e c t a r e a s wou ld i n c r e a s e f rom 8 3 t o 116* 

l e a d i n g t o an i n c r e a s e i n r i c e p r o d u c t i o n o f 3 7 , 8 0 0 } t o n s 

p . a . and a 43% i n c r e a s e i n p e r c a p i t a i n c o m e . 

I m p l e m e n t i n g a g e n c i e s f o r r e h a b i l i t a t i o n work s The I r r i g a t i o n 

D e p a r t m e n t i s r e s p o n s i b l e f o r t h e c i v i l w o r k s c o m p o n e n t 

o f t h e p r o j e c t . R e h a b i l i t a t i o n o f m i n o r t a n k s i n c l u d e 

i m p r o v e m e n t o f t a n k bunds and s p i l w a y s ; r e p l a c e m e n t o f 

a l l j u n c t i o n - b l o c k t y p e s l u i c e s w i t h t o w e r - t y p e s l u i c e s 

( s e e f i g u r e s 3 and 4 ) ; i m p r o v e m e n t o f m a i n c h a n n e l s ; 

a l i g n m e n t o f m a i n c h a n n e l s and f i e l d c h a n n e l s , p r o v i s i o n 

o f a p p r o p r i a t e d r a i n a g e s y s t e m s , c o n t r o l s t r u c t u r e s , t u r n o u t 

s t r u c t u r e s and m e a s u r i n g d e v i c e s . I m p r o v e m e n t o f f i e l d 

c h a n n e l s w i l l b e d o n e b y f a r m e r s u n d e r t h e g u i d a n c e o f t h e 

D e p a r t m e n t o f A g r a r i a n S e r v i c e s . 
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Operation and maintenance of the rehabilitated tanks; 

R e h a b i l i t a t e d ' tanks -will be operated and maintained by 
the farmers with support from the DAS. However, the 
Irrigation Department will be responsible for ensuring 
satisfactory functioning of the headworks and structures 
rehabilitated under the project for a period of 2 years. 

Implementing agency for the water management programmes 

The Department of Agrarian Services is responsible for 
planning and implementation of the water management programme 
in the rehabilitated tanks to ensure optimum utilisation 
of the available water. Specific water management programmes 
will be prepared for individual tanks in consultation1 with 
the farmers and will be operated by the farmers under the 
guidance Of the DAS staff. A new set of agricultural and 
irrigation practices is being introduced under the 
water management programme which will be discussed in 
detail later in this chapter. 

Criteria for selecting minor tanks; According to the 
project document, in selecting minor tanks for 
rehabilitation, highest priorty should be given to those 
schemes which would yield maximum returns with a relatively 
small investments On the other hand, lowest priority 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 command areaunder a tank should not be 
less than 2 0 acres, except if a tank is one in a 
cascade and requires improvements to provide 
safety for the tanks downstream? 
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F i g u r e 3 

1. S L U I C E V E R T I C A L S P I P E S 

2 . J U N C T I O N B L O C K 

3 . S L U I C E O U T L E T P I P E S 

4. O U T L E T P I P E C O L L A R S 

° . S I L L L E V E L O P S L U I C E 

10 . P U L L S U P P L Y L E V E L 

J u n c t i o n B l o c k Type S l u i c e 

S o u r c e : N a t i o n a l Freedom From Hunger Campaign 
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F i g u r e 4-

yy/-/vAv7/-/7'/7-/T - -

1. SLUICE CONTROL WHEEL 
2. N U T WELDED TO CROSS BAR 
3 . SLUICE TOWER CYLINDER 
<L TOP OP BUND 
5. D O W N STREAM SLOPE OF BUND 
6. UPSTREAM SLOPE OP BUND 
7. FULL SUPPLY LEVEL 

cz 

C D " 

/TV 7 ^ 

• C D 

8. SLUICE INLET PiJ'E 
9. SCREW THREAD OP CONTROL SI I AH' 
10. CONTROL SHAFT 
11. SLUICE DOOR 
12. SLUICE OUTLET PIPE 
13. CROSS BAR 
14. (U) PRAME OP SLUICH DOOR 

T o w e r T y p e S l u i c e 

S o u r c e : N a t i o n a l F r e e d o m F r o m H u n g e r C a m p a i g n 



i i . t a n k s i n i n h a b i t e d a r e a s w i t h e a s y a c c e s s 

s h o u l d b e g i v e n p r i o r t y s 

i i i t h e u s e f u l s t o r a g e o f t h e t a n k s h o u l d n o t 

b e l e s s t h a n 3 a c r e f e e t p e r a c r e , 2 . 5 a c r e 

f e e t p e r a c r e , and 1 . 5 a c r e f e e t p e r a c r e 

o f command a r e a i n t h e d r y , i n t e r m e d i a t e 

and w e t z o n e s r e s p e c t i v e l y ? 

i v t h e u s e f u l t a n k s t o r a g e s h o u l d n o t e x c e e d 

70% o f t h e y i e l d p o t e n t i a l c o m p u t e d f rom 

i s o - y i e l d c u r v e s o f t h e I r r i g a t i o n D e p a r t m e n t ? 

v t h e t a n k s h o u l d b e n e f i t a t l e a s t t e n f a m i l i e s ? 

v i t h e i n c r e m e n t a l a r e a b r o u g h t u n d e r d i r e c t 

maha i r r i g a t i o n s h o u l d b e a t l e a s t t e n 

t i m e s p r i v a t e l y i r r i g a t e d l a n d s s u b m e r g e d o r t h r e e 

; t i m e s o t h e r c u l t i v a t e d l a n d s s u b m e r g e d ? 

v i i t h e s o i l s o f t h e c a t c h m e n t a r e a , r e s e r v o i r 

and t h e command a r e a s h o u l d b e s u i t a b l e 

f o r t h e i r r e s p e c t i v e p u r p o s e s ? 

v i i i t h e c o s t f o r a p r o j e c t i n c l u d i n g a l l c i v i l 

w o r k s and p h y s i c a l c o n t i n g e n c i e s v a l u e d a t 

m i d - 1 9 8 0 p r i c e s , b u t e x c l u d i n g p r i c e 

c o n t i n g e n c i e s , e n g i n e e r i n g and a d m i n i s t r a t i o n , 

s h o u l d n o t e x c e e d R s . 5 , 0 0 0 p e r a c r e f o r t h e 

e x i s t i n g a r e a p l u s R s . 1 0 , 0 0 0 p e r a c r e f o r 

t h e i n c r e m e n t a l a r e a . 

The D e p a r t m e n t o f A g r a r i a n S e r v i c e s W a t e r Management Programme 

The DAS h a s u n d e r t a k e n a m o d e r n i s a t i o n programme f o r 

5 0 0 m i n o r t a n k s w i t h f i n a n c i a l s u p p o r t f rom t h e W o r l d B a n k . 

T h i s i s a two y e a r programme ( 1 9 8 3 - 8 5 ) and m o d e r n i s a t i o n 

work m a i n l y i n v o l v e s o n - f a r m d e v e l o p m e n t work and m i n o r 

r e p a i r s o r i m p r o v e m e n t s t o t h e h e a d w o r k s . 
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The main objective of this programme is to introduce 
a systematic water management programme to the non-rehabili­
tated working minor tanks by providing them with appropriate 
downstream facilities - for example, improvement of main 
and field channels,- provision 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 tanks rehabilitated under VIRP and IRDP 

A small number of minor tanks are also modernised 
every year by the DAS with funding from its own departmental 
budget and from the decentralised budget. Tanks thus 
modernised are also brought under the n e w w a t e r 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 section which 
lists the main components common to those water management 
programmes executed by the D A S . 

The water management programme executed by the DAS 

has three components s 

1 . Civil Works; i) improvement of field channels and 
provision of control structures for 
efficient delivery of water; 

ii) installation of measuring devices 
to measure seepage and conveyance : 
losses; and 

iii) provision and upgrading of drainage 
facilities. 
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2 . Improved A g r i c u l t u r a l P r a c t i c e s 5 

2 A l t h o u g h t h e r e i s no m e n t i o n o f t h i s p r a c t i c e e i t h e r 
i n t h e W o r l d Bank o r i n DAS d o c u m e n t s on t h e w a t e r 
management p r o g r a m m e , we f o u n d d u r i n g o u r f i e l d 
v i s i t s t h a t A g r i c u l t u r a l P l a n n i n g Teams w e r e t r y i n g 
t o i n t r o d u c e t h i s s y s t e m . 

i . d r y s o w i n g o f paddy i n t h e maha s e a s o n 

w i t h e a r l y r a i n s , 

. i i . p l o u g h i n g i m m e d i a t e l y a f t e r maha and 

y a l a h a r v e s t s t o f a c i l i t a t e e a r l y l a n d 

p r e p a r a t i o n f o r t h e f o l l o w i n g s e a s o n ? 

i i i g r o w i n g s u b s i d i a r y ( n o n - p a d d y ) c r o p s 

, i n t h e y a l a s e a s o n ? 

i v p r o m o t i o n o f s h o r t d u r a t i o n v a r i e t i e s 

o f paddy i n b o t h maha and y a l a s e a s o n s . 

3 . S y s t e m Managemen t s 

i . e s t a b l i s h m e n t o f f a r m e r s c o m m i t t e e s f o r t h e 

o p e r a t i o n and m a i n t e n a n c e o f t h e s c h e m e s 

and f o r i m p l e m e n t a t i o n o f t h e w a t e r m a n a g e -

. m e n t p rog ramme ? 

i i c u l t i v a t i n g o n l y p a r t o f t h e command a r e a i n 

p e r i o d s o f w a t e r s h o r t a g e ? 

i i i r o t a t i o n a l w a t e r s u p p l y s y s t e m w i t h f i x e d 

I d e l i v e r y s c h e d u l e ? 
a r e a s 

i v a l l o c a t i o n o f w a t e r t o t a i l / b e f o r e ^ X r i r n g 

i t t o t h e h e a d 2 ? 

y s u p p l e m e n t a l i r r i g a t i o n b o t h i n maha and 

y a l a ? (Wor ld B a n k , 1 9 8 1 , DAS, 1 9 8 4 a ) 



Organisation of Water Management Programmes 

The Water Management Division of the frAS is responsible 
for planning and implementing the above mentioned water 
management programme. This programme is introduced after 
DAS takes over rehabilitated tanks from the Irrigation 
Department on satisfactory completion of the construction 
work. At the field level, the- water managment programme 
is carried out by Agricultural Planning Teams (APTs). Each 
APT consists of a Technical Officer (TO), one Agricultural 
Instructor (Al) seconded to DAS by the Ministry of 
Agriculture, and the Divisional Officer (DO) of the local 
Agrarian Service Centre. The TO is mainly responsible for 
supervision of the operation and maintenance of the 
schemes; the Al is mainly responsible 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 national level is the 
responsibility cf the Deputy Commissioner of the Water 
Management Division of DAS in Colombo. 

Water management in minor tanks is a new subject in 
Sri Lanka and training programmes have been organised on 
it for APT' members, other D£S personnel and staff from 
other government departments involved with this programme. 
These training programmes cover a wide range of disciplines 
in both social and natural sciences (DAS, 1984c). As 
effective implementation of the programme depends mainly 
on the cooperation of the yaya palaka ". and the farmers, 
training programmes have also been organised for them. 
There is a three-day training for the yaya/palaka and a 
one-day training for the farmers, where they are introduced 
to the concept of water management, the - importance of 
and benefits from improved irrigation and agricultural 
practices, and their roles in implementation of the water 
mananement programme and in the operation and maintenance 
of the schemes 



Each APT is responsible for the water management 
programme 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 proper understanding of the 
existing agricultural practices; and that due consideration 
should be paid to production constraints and the risks 
under which cultivators operate. At the village level, 
APTs are supported by the local Cultivation Officer (CO) 
of DAS, the Tank Supervisor (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 block consists of about 10 acres 
of land involving 6- 10 farmers receiving water from the 
same field channel. All farmers within a block are supplied 
water through a single farm turnout structure and pipe 

3 - . " 
outlet. It is expected that this new system of water 
allocation will reduce seepage and conveyance losses. 
The pipe outlets are usually of 4 inches diameter and can 
discharge a maximum of 0.5 cusecs of water depending on the 
available head in the channel (DAS, 1984a pp. 9-10). Water 
is distributed on a rotational.'b- basis between the blocks and 
within a block distribution is from field to field. To 
ensure that each block receives its share of water and that 
water is not misused within a block,, one group leader is 
selected from each block by the farmers. There is a tank 
committee for each tank with representation of the group 
leaders and headed by the yaya palaka. All local 

3 See figure 5.. 



62 

F i g u r e 5 

WATER ALLOCATION IN WATER MANAGEMENT TANK 

v. - ' • 



government officials involved with water management 
programmes are members of the tank committee. Everything 
related to the water management programme should be 
discussed in meetings of the tank committee and must 
be approved by the farmers in kanna meetings 
(Medagama, 1982? 1984). 

These components are discussed in the next section„ 
* Since the concern here is with the software components 

the civil works components have been excluded. Also, 
the promotion of short-duration varieties and the use of 
supplemental irrigation in: maha and yala components have 
not been discussed since these practices are both 
widely adopted already. 

The Water Management Package 

Dry sowing of paddy in the maha seasons 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, requiring only limited supplementary irrigation 
from the tank. The water saved allows the cultivation of 
either another paddy or a non-paddy crop in the yala season. 

Dry sowing is anyway a practice familiar to farmers in 
many parts of the dry zone (DAS, 1984a; Gunasekera and 
Fernando, 1981). The water management programme is 
essentially concerned with extending the practice in maha 
to a larger share of the cultivated area, thereby allowing 
an improvement in cropping intensity by extending the area 
cultivable in yala using stored tank water. The underlying 
factors determining land preparation practices are rainfall 
patterns, expectations about rainfall patterns, attitudes 
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towareds risk, holding sizes, water" 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 by 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 Walagambahuwa "project" is frequently referred 
to as the model on which, the principle of dry sewing has 
been elaborated. It has been described as introducing a new 
concept of technology to improve cropping intensities 
which are low in minor irrigation schemes "because of 
inefficient water management practices" (Upasena et al, 
1980 p. 5 1 ) . Timely cultivation (dry sowing) is "the 
crux of the new technology" (ibid p. 5 8 ) . 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 rains (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 Jayasinghe, AO, 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 adoption of dry sowing. This is not a 
criticism but a recognition that the Walagambahuwa project 
must be regarded in an action research frame work? 
the diversity of research at- Walagambahuwa by raeny 
disciplines over several years, has substantively 
improved out understanding of the complexities of minor 
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t a n k o p e r a t i o n . I t h a s n o t r e a l l y g e n e r a t e d new t e c h n o l o g y 

b u t e x p l o r e d t h e t e c h n i c a l f e a s i b i l i t y o f e x t e n d i n g 

a t r a d i t i o n a l 1 p r a c t i c e , d r y s o w i n g , t o a w i d e r a c r e a g e . 

The r e s e a r c h n e e d now i s t o i d e n t i f y t h e s o c i o - e c o n o m i c 

c o n s t r a i n t s c n wha t h a s b e e n shown t o b e t e c h n i c a l l y 

f e a s i b l e . 

I f f a r m e r s d r y sow paddy a t t h e f i r s t maha r a i n s , and 

t h e n t h e r e i s a p r o l o n g e d g a p b e t w e e n t h e f i r s t and s e c o n d 

r a i n s , t h e r e s u l t i s a t o t a l c r o p f a i l u r e . T h i s a c t u a l l y 

h a p p e n e d i n t h e VTalagambahuwa t a n k i n maha 1 9 8 1 - 8 2 . ^ 

Paddy was d r y sown on t h e t o t a l command a r e a w i t h t h e f i r s t 

maha r a i n s upon t h e a d v i c e o f t h e p r o j e c t p e r s o n n e l b u t 

t h e r e was a t o t a l c r o p f a i l u r e due t o a l o n g d e l a y i n 

t h e o c c u r r e n c e o f t h e s u b s e q u e n t r a i n s . A l t h o u g h i t was 

a b a d y e a r ( i . e . p o o r r a i n ) f o r t h e w h o l e o f t h e d r y 

z o n e , c u l t i v a t c r s u s i n g t h e Walagambahuwa T a n k b e l i e v e d 

t h a t i f t h e y had n o t l i s t e n e d t o p r o j e c t p e r s o n n e l and 

w a i t e d f o r t h e t a n k t o f i l l ( a s t h e y wou ld n o r m a l l y do 

i n a y e a r o f e r r a t i c r a i n f a l l ) , t h e y c o u l d h a v e grown a t 

l e a s t some paddy on p a r t o f t h e command a r e a u s i n g t h e 

t a n k w a t e r and a v o i d e d a t o t a l c r o p f a i l u r e . I n t h a t 

s e a s o n , c u l t i v a t o r s w a s t e d t h e i r e f f o r t , t h e i r money 

i n v e s t e d i n l a n d p r e p a r a t i o n and t h e i r s e e d . T h e s u c c e s s 

o f p r o j e c t p e r s o n n e l i n p e r s u a d i n g f a r m e r s t o d r y sow 

was due i n l a r g e p a r t t o t h e f r e e p r o v i s i o n b y t h e 

p r o j e c t o f t r a c t o r s f o r d r y l a n d p r e p a r a t i o n . The p r o j e c t 

h a s now f i n i s h e d b u t a c c o r d i n g t o t h e y a y a p a l a k a and 

4 T h e l a t e s t p a p e r on t h e Walagambahuwa c r o p p i n g s y s t e m 
p r o j e c t o n l y u s e s d a t a up t o 1 9 8 0 ( S i r i p a l a , 1 9 8 4 ) and 
t h i s e x p e r i e n c e was r e l a t e d b y t h e y a y a p a l a k a and t h e 
A g r i c u l t u r a l I n s t r u c t o r . T h e r e was a l s o no maha 
h a r v e s t i n 1 9 8 2 - 8 3 . 



'66 

the Agricultural Instructor of the Walagambahuwa Tank, 
it would now be impossible to persuade farmers to sow 
paddy under dry condition with the first maha rains due 
to the risks involved with it. 

Other projects have had a similar experience. In 
the Tank Irrigation Modernization Project of five major 
schemes in the dry zone (initiated in 1978, an attempt 
has been made over several years to introduce dry sowing 
of paddy but so far it has not achieved any success. The 
possibility of wide-scale adoption of dry sowing in the project 
area, in future also looks remote because the risk associated 
with its practice is so large compared to that of conventional 
sowing under mud conditions (Abeysekera, 1984) . 

Thus a careful reading of Walagambahuwa results would 
certainly not lead to the conclusion that the total command 
area should be dry sown with the first maha rains, yet 
this is the recommendation of the water management programme. 
This view is strongly reinforced by Walagambahuwa data on 
the seasonality of cash earning (see figure 6) which 
are at their annual low point precisely when cash to pay for 
tractors is needed (Siripala, 1984) . 

More generally, it has to be recognised that the 
traditional practice of dry sowing varies between areas 
of reliable (i.e., maha rain starts in time and once 
started follow a more or less predictable course) and 
unreliable rainfall patterns (i.e. maha rains often come 
late and are difficult to predict). In places where the 
rainfall pattern is reliable, both land preparation and 
dry sowing of paddy begin with the commencement of the ; 
maha rain, whichis generally at the end of September. Tanks studied 
under the water management programme of VIRP in Trincomalee districts 
belong to this category. In this area, in maha 1984-85 some farmers 
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 part of November with the occurrence 
of the second round of the maha rains.. Of course, farmers 
£ 0 not remain idle with this time In years when maha rains 
come early and show promise of continuity, but farmers in 

jmany 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 category. In maha 1984-85, in 
thirteen out of these fifteen tanks, no land preparation 
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, l&nd -preparation 
but not" sowing "was completed :n cnly a small part of <•. the 
command, area. There was a special reason for this -
those plots were cultivated by tractor owners; they 
prepared their land in advance because they would lose very .1 
.little in case of a crop failure compared to the farmers 
who have to hire a tractor for land preparation. 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 lor 
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 later rains fail and crop fails. Farmers 
minimise the risk of a crop failure by delaying eheir sowing. 
This practice follows from farmers" experimentation with 
different sowing dates and their current practice is the 
one found to be optimal given their attitude 
towards income and risk (Farmer, 1954 p. 25; 1957 p. 4 5 ) . 



A c c o r d i n g t o f a n n e r s i n t h e s e a r e a s , i t i s v e r y d i f f i c u l t 

t o t e l l a n y t h i n g a b o u t t h e s e a s o n ' s r a i n f a l l p a t t e r n f rom 

a f ew s h o w e r s i n t h e b e g i n n i n g o f t h e s e a s o n - i t i s o n l y 

a r o u n d t h e end o f O c t o b e r o r b e g i n n i n g o f November t h a t 

t h e r a i n f a l l p a t t e r n b e c o m e s s t a b i l i s e d and f a r m e r s c a n b e 

s u r e t o some e x t e n t ( hhey s a y t h e y c a n ) a b o u t t h e w a t e r 

s i t u a t i o n , , On c a r e f u l e x a m i n a t i o n o f t h e r a i n f a l l , 

f a r m e r s g row d r y - s o w n paddy o n l y on t h a t l a n d f o r w h i c h 

t h e r e w i l l b e enough t a n k w a t e r f o r s u p p l e m e n t a r y i r r i g a t i o n 

o n c e r a i n s s t o p i n J a n u a r y , a f t e r s u p p l y i n g w a t e r t o 

t h e l a n d sown u n d e r i r r i g a t e d c o n d i t i o n s , ( t h i s p o i n t , 

w i l l b e t a k e n up i n d e t a i l l a t e r i n t h i s s e c t i o n ) . 

E v e n a l l t h e s e c a l c u l a t i o n s do n o t a l w a y s g u a r a n t e e a 

s u c c e s s f u l h a r v e s t i f t h e d i s t r i b u t i o n o f maha r a i n s f a i l s ; 

t o c o n f o r m t o t h e e x p e c t e d p a t t e r n i f r a i n s s t o p e a r l i e r 

i n s t e a d o f c o n t i n u i n g t i l l J a n u a r y . 

The a b o v e d i s c u s s i o n shuws t h a t r e l i a b i l i t y o f 

r a i n f a l l i n a p a r t i c u l a r a r e a i s t h e m a i n d e t e r m i n a n t o f 

t h e p e r i o d d u r i n g w h i c h d r y s o w i n g o f paddy i s u n d e r t a k e n 

and t h e m a j o r c o n s t r a i n t i n t h e i m p l e m e n t a t i o n o f . a 

programme t o p r o m o t e d r y s o w i n g o f paddy w i t h t h e f i r s t 

maha r a i n s . The t a n k s u n d e r t h e w a t e r managemen t p r o g r a m m e , 

w h e r e f a r m e r s w e r e o b s e r v e d t o p r a c t i c e d r y s o w i n g o f 

paddy w i t h t h e b e g i n n i n g o f t h e maha r a i n s , had n o t h i n g t o 

do w i t h t h e programme i n p a r t i c u l a r . R a t h e r , i t had b e e n 

t h e t r a d i t i o n a l 1 p r a c t i c e i n t h o s e a r e a s due t o f a v o u r a b l e 

r a i n f a l l c o n d i t i o n s . On t h e o t h e r h a n d , d r y s o w i n g o f 

paddy w i t h t h e o n s e t o f t h e maha r a i n s d o e s n o t seem t o h a v e 

much p r o s p e c t o f b e i n g a d o p t e d i n a r e a s o f u n f a v o u r a b l e 

r a i n f a l l c o n d i t i o n s b e c a u s e i t i n v o l v e s t o o much r i s k . 



F a r m e r s h a v e d e v e l o p e d a s t r a t e g y t o o v e r c o m e some o f 

t h e r i s k s a s s o c i a t e d w i t h d r y s o w i n g o f paddy w i t h t h e 

b e g i n n i n g o f t h e maha r a i n s , on t h e b a s i s o f t h e i r ' 

e x p e r i e n c e , , Under t h i s s t r a t e g y , paddy i s d r y sown on p a r t 

o f t h e command a r e a ( u s u a l l y t h e a k k a r a w e l a ; p lo t s ) i f and 

when t h e maha r a i n s a p p e a r r e a s o n a b l y s t a b l e and i n t e n s e „ 

A c c o r d i n g t o A b e y r a t n e ( 1 9 6 2 ) t h i s i s u s u a l l y a r o u n d 

m i d - O c t o b e r t o e a r l y November w h i c h i s c o n s i s t e n t w i t h 

o u r f i e l d e v i d e n c e on t h e p e a k p e r i o d s o f d r y s o w i n g i n 

a r e a s o f e r r a t i c r a i n f a l l . The r e m a i n i n g p a r t ( u s u a l l y 

t h e p u r a n a w e l a land) i s sown u n d e r i r r i g a t e d c o n d i t i o n i f 

and when s u f f i c i e n t w a t e r i s s t o r e d i n t h e t a n k . 

T h i s was f o u n d t o b e a common p r a c t i c e i n a l l t h e t e n 

t r a d i t i o n a l t a n k s s t u d i e d i n t h e A n u r a d h a p u r a and f i v e 

w a t e r m a n a g e m e n t t a n k s i n P u t t a l a m . T h i s i s d i f f e r e n t f rom 

t h e w a t e r managemen t p rogramme r e c o m m e n d a t i o n o f d r y 

s o w i n g o f paddy on t h e t o t a l command a r e a b u t i t ±si 

d e f i n i t e l y r e g a r d e d a s a more v i a b l e s t r a t e g y b y t h e 

c u l t i v a t o r s . T h r o u g h a d o p t i n g t h e c o m b i n e d m e t h o d s o f 

d r y and i r r i g a t e d s o w i n g f a r m e r s a r e s p r e a d i n g r i s k . 

I f d r y sown paddy f a i l s due t o u n r e l i a b l e r a i n f a l l , t h e r e 

i s s t i l l t h e p o s s i b i l i t y o f some h a r v e s t f rom t h e i r r i g a t e d 

f i e l d s ; f a r m e r s w i l l h a v e some paddy t o l i v e on and 

s e e d f o r t h e n e x t s e a s o n . : 

T i m i n g o f t h e d r y s o w i n g o f paddy i n t h e maha s e a s o n 

i s a l s o a f f e c t e d b y J w h e t h e r t h e same f a r m e r c u l t i v a t e s 

. l a n d u n d e r ' m o r e -than o n e t a n k ; T h i s i n f l u e n c e s f a r m e r s ' 

d e c i s i o n a b o u t W h e t h e r t o do d r y sowing" o r s o w i n g u n d e r 

i r r i g a t e d c o n d i t i o n s i n a - p a r t i c u l a r maha s e a s o n u n d e r a 

p a r t i c u l a r t a n k . The t i m i n g and m e t h o d o f s o w i n g i n o n e 

t a n k d e p e n d s on w h a t i s b e i n g d o e n u n d e r o t h e r t a n k s . 

F a r m e r s m e n t i o n e d t h a t t h e y p r a c t i c e a r o t a t i o n a l s y s t e m 

o f d r y s o w i n g and i r r i g a t e d s o w i n g b e t w e e n t h e t a n k s . 



T h i s i s s i m i l a r t o t h e r i s k a v e r s i o n s t r a t e g y o f ' ^ ' - r , r . 

c o m b i n i n g two m e t h o d s o f s o w i n g u n d e r t h e same t a n k . """ 

Our f i e l d e x p e r i e n c e on t h i s i s a l s o s u p p o r t e d b y 

C h a m b e r s ( 1 9 7 4 ) 
i 

F a r m e r s a r e o f t e n c r i t i c i s e d f o r p o s t p o n i n g t h e i r 

maha c u l t i v a t i o n u n t i l t h e i r t a n k i s f u l l . T h i s m e a n s 

t o t a l w a s t a g e o f t h e b e n e f i t s o f d i r e c t maha r a i n s , w h i c h , 

i f u t i l i s e d , c a n s a v e a s i g n i f i c a n t amount o f t a n k w a t e r , 

w h i c h i n t u r n c a n b e u s e d t o b r i n g more l a n d u n d e r 

c u l t i v a t i o n and t h e r e b y i n c r e a s e p r o d u c t i o n . A l t h o u g h o u r 

s t u d y h a s n o t come a c r o s s a n y t a n k w h e r e f a r m e r s w a i t u n t i l 

t h e i r t a n k i s pompletely f u l l , t h e y do w a i t u n t i l s u f f i c i e n t 

w a t e r i s s t o r e d i n t h e t a n k and t h i s i s r a t i o n a l u n d e r 

s i t u a t i o n s o f e x t e m e l y u n c e r t a i n r a i n f a l l p a t t e r n . 

R i s k - a v e r s e f a r m e r s d e l a y t h e i r c u l t i v a t i o n b e c a u s e t h e 

o n l y t h i n g w h i c h i s c e r t a i n and w h i c h g u a r a n t e e s t h e i r 

c r c p i s t h e amount o f W a t e r " s to r ed i n t h e t a n k . 

F a r m e r s c a n n o t " a f f o r d t h e l u x u r y o f o b s e s s i o n w i t h t h e i d e a o f 

w a t e r s a v i n g and i n c r e a s e d n a t i o n a l f o o d p r o d u c t i o n ; 

t h e p r i m a r y c o n c e r n o f t h e i r w a t e r managment i s t o e l i m i n a t e 

r i s k s t o f a r m i n c o m e b y s e c u r i n g some c r o p . T h e r e i s a . 

d i r e c t c l a s h b e t w e e n t h e i n t e r e s t s o f t h e i n d i v i d u a l paddy 

c u l t i v a t o r and t h e n a t i o n a l g o v e r n m e n t ' s i n t e r e s t i n 

a c h i e v i n g s e l f - s u f f i c i e n c y i n f o o d t h r o u g h e f f e c t i v e 

u t i l i s a t i o n o f w a t e r r e s o u r c e s ( I L O , 1 9 7 0 ; S i y , 1 9 8 2 ) 

O t h e r r e s e a r c h e r s h a v e drawn a t t e n t i o n t o t h i s . A r e p o r t 

on d r y s o w i n g o f paddy u n d e r t h e " W a l a g a m b a h u w a P r o j e c t 

( S i k u r a j a p a t h y and S e n a r a t n e , 1 9 7 8 ) p o i n t e d o u t t h a t 

an o v e r a l l r e c o m m e n d a t i o n f o r i n c r e a s i n g paddy p r o d u c t i o n 

u n d e r d r y sown c o n d i t i o n s may n o t b e s u i t e d t o f a r m e r s ' 

b e s t i n t e r e s t s . 



The main problem with the new agricultural practices . 
recommended by water management programme is that although 
they are theoretically 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 extreme 

risk, is a profit maximiser. .In .fact, as is well known 
(see e.g. Lipton, 19;68) , the farmers strategy is more, 
likely to be one of minimising his maximum losses m a x i m i s i n g -

his minimum profit) if things go badly and water is scarce. 
He is playing a game against nature in which he chooses 
the type and amounts of land that he.invests his scarece 
labour, capital and management resources in after making, 
informed guesses about how n?t***re will play (this season" s 
rains). Farmers with higher incomes and lower aversion ; 

to risk will be m o r e t w i 1 1 i n g to adopt the high-risk., .... .. i f 

strategy of dry sowing 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 following the maha and, yala harvests this 
exercise.has been recommended to•promote the practice of dry 
sowing of paddy with the onset .cf the maha rains. 

5 Discussion will be limited to ploughing after the maha 
harvest only since a yala crop is not a regular even 
in most minor tank villages in the dry zone. 



# 3 

P l o u g h i n g u n d e r d r y c o n d i t i o n s g e n e r a l l y r e q u i r e s a t r a c t o r 

and i n many a r e a s o f t h e d r y z o n e f a r m e r s s u f f e r f rom t h e 

p r o b l e m o f i n a d e q u a t e a c c e s s t o t r a c t o r s , f o r two r e a s o n s ? 

i . e v e r y b o d y w a n t s t o p l o u g h t h e i r l a n d a t t h e same 

t i m e a f t e r t h e maha r a i n s s t a r t and t h e number o f 

t r a c t o r s i s l i m i t e d ; and, 

i i . Some f a r m e r s do n o t h a v e e n o u g h c a s h t o h i r e a t r a c t o r . 

The s u g g e s t i o n o f p l o u g h i n g l a n d i m m e d i a t e l y a f t e r t h e 

maha h a r v e s t i s e x p e c t e d t o s o l v e b o t h t h e s e p r o b e l m s 

b e c a u s e t r a c t o r a v a i l a b i l i t y s h o u l d b e g r e a t e r t h a n a s 

t h e r e i s no t r a c t o r demand f o r o t h e r a g r i c u l t u r a l a c t i v i t i e s 

and b e c a u s e f a r m e r s h a v e c a s h i n hand f o l l o w i n g s a l e s o f 

t h e r e c e n t l y h a r v e s t e d : p a d d y . . r - . 

T h e r e i s a sound r a t i o n a l e b e h i n d t h i s a r g u m e n t b u t -.-.•x 

t h e r e a r e some p r o b l e m s i n i t s i m p l e m e n t a t i o n . F i r s t , f a r m e r s 

f a r m e r s h a v e p o i n t e d o u t t h a t t h e l o n g g a p b e t w e e n two 

maha s e a s o n s n e c e s s i t a t e s a n o t h e r p l o u g h i n g i m m e d i a t e l y 

b e f o r e s o w i n g ( A b e y s e k e r a , ; 1 9 8 4 ) . I f t h i s i s g e n e r a l l y 

t r u e t h e n f a r m e r s h a v e e v e r y r e a s o n f o r n o t a d o p t i n g t h e 

recommended p r a c t i c e , s i n c e t h e w h o l e e x e r c i s e i s f u t i l e 

and m e r e l y i n c r e a s e s t h e t o t a l c o s t o f l a n d prepa1ra^ionC^Ct0r 

w h i c h i s a l r e a d y h i g h . I n Our s t u d y v i l l a g e s i t c o s t s 

R s . 5 0 0 - 5 5 0 p e r a c r e ; a b o u t t h e ' s a m e amount h a s b e e n 

r e p o r t e d i n A b e y s e k e r a ( 1 9 8 4 ) and i n t h e c o s t s o f c u l t i v a t i o n 

s t u d i e s f o r i r r i g a t e d paddy i n A n u r a h d p a u r a f o r maha 

1 9 8 2 - 8 3 (GOSL 1 9 8 3 c p . 6 5 ) . 
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S e c o n d , i t i s more t h a n s i x m o n t h s b e t w e e n o n e maha 

h a r v e s t and t h e n e x t maha c u l t i v a t i o n . P o o r e c o n o m i c 

c o n d i t i o n s d e p r i v e many f a r m e r s f rom t a k i n g a d v a n t a g e 

o f s u c h l o n g - t e r m p l a n n i n g . M o r e o v e r , i n a r e a s o f 

u n r e l i a b l e r a i n f a l l t h e i d e a o f p l o u g h i n g l a n d b e f o r e 

t h e maha r a i n s may b e v i e w e d b y f a r m e r s a s f o o l i s h ? 

t h e y b e l i e v e t h a t how many a c r e s o f l a n d a n d , t h e r e f o r e , 

w h i c h p l o t s c a n b e c u l t i v a t e d i n a p a r t i c u l a r maha 

s e a s o n c a n r e a s o n a b l y b e d e t e r m i n e d o n l y a f t e r t h e o n s e t 

o f t h e maha r a i n s . 

T h i s a s p e c t o f f a r m e r s ' b e h a v i o u r may seem 

i r r a t i o n a l t o w a t e r managemen t p e r s o n n e l who a p p r o x i m a t e l y 

p r e d i c t t h e r a i n f a l l p a t t e r n u s i n g t h e l o w e r b o u n d a r y o f 

t h e 7 5 p e r c e n t p r o b a b i l i t y l e v e l s o f r a i n f a l l b a s e d on 

2 0 Y e a r s o r more o f r a i n f a l l d a t a . T h e a c c u r a c y o f t h i s 

p r e d i c t i o n i s n o t f r e e f rom s u s p i c i o n m a i n l y b e c a u s e o f 

t h e q u a l i t y o f d a t a u s e d (Panabokke and Wa lgama , 1 9 7 4 ) 

B u t i g n o r i n g t h i s p r o b l e m , i t i s n o t c l e a r t h a t t h i s 

m e a s u r e w i l l r e a s o n a b l y r e f l e c t f a r m e r p e r c e p t i o n s o f 

p r o b a b l e r a i n f a l l p a t t e r n s . 

R a i n f a l l d i s t r i b u t i o n p a t t e r n s a r e p o s i t i v e l y s k e w e d , 

i . e . , t h e mean w i l l b e h i g h e r t h a n t h e m e d i a n o r mode . 

The m o d a l v a l u e , t h e m o s t f r e q u e n t l y o c c u r r i n g r a i n f a l l , i s 

t h e s i n g l e b e s t i n d i c a t o r o f w h a t r a i n f a l l may b e i n a n y o n e 

y e a r . T h e l o w e r b o u n d a r y o f t h e 7 5 p e r c e n t p r o b a b i l i t y 

l e v e l f o r t h e mean may o r may n o t b e g r e a t e r t h a n t h e mode , 

i t d e p e n d s on t h e d e g r e e o f s k e w n e s s . F a r m e r s b e h a v i o u r i s 

i n f l u e n c e d m o s t b y m o d a l v a l u e s / ^ ^ r p ^ t a t i o n s o f 
7 

e a r l y s e a s o n r a i n f a l l p a t t e r n s ; t h e y do n o t b e l i e v e 

i n a b s t r a c t s t a t i s t i c s ; t h e y b e l i e v e i n w h a t t h e y h a v e 

•a _ • ' ; . •. 

7 W h i l s t s i m p l e m e t h o d s o f c o r r e c t i n g f o r s k e w n e s s h a v e 
been- d e v e l o p e d and a p p l i e d t o S r i L a n k a n . d a t a ( P a n a b o k k e 
and "Walgama, 1 9 7 4 ) : t h e p r o b a b i l i t y l e v e l a p p a r e n t l y 
now b e i n g u s e d i s t h e un c o r r e c t e d 7 5 p e r c e n t p r o b a b i l i t y 
l e v e l b a s e d o n . t h e s i m p l e m e a n . 
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learned from their years of exoerience and act accordingly 
Thus, independent of the problem of risk-aversion 
producing a different interpretation by farmers of a 
particular rainfall probability level, it also appears 
probable that the maximum likelihood figures used by 
APTs are different, and higher, than those that farmers have' .1 
in mind however murkily calculated. 

Third, it is misleading to assume that farmers 
are in a better financial situation after each maha 
harvest because in minor tanks it varies so much from 
year to year, largely due to variations in rainfall. 
This has been emphasised by Abeyratne (1975) and is supported 
by our data (Table 5 ) . Our study has found that many 
farmers failed to grow a maha crop in a year of good rain 
when it was followed by a year of poor harvest as they 
did. not have seed in their store nor did they have money 
to buy seed or hire a tractor. 

These three points about farmers' behaviour are supported 
by the experience of the Tank Irrigation Modernization 
Project. .;• Sufficient number of tractors have been 
introduced by the project to overcome the problem of 
inadequate access to tractors but even then farmers refrained 
from ploughing their land after the maha harvest because of", 
the reasons already discussed (Abeysekera, 1984). 

Growing subsidiary (non-paddy) crops in the yala seasons 
This aspect of the water management programme is aimed at 
diversification of crops by introducing the k idea of growing 
non-paddy crops in the yala season. The purpose is to 
cultivate more land by using the same quaantity 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 



n o n - p a d d y c r o p s i s a w e l l - e s t a b l i s h e d f a c t . F a r m e r s ' 

paddy p r e f e r e n c e , i s n o t p u r e l y e c o n o m i c ; i t i s a t l e a s t 

i n p a r t b e c a u s e r i c e i s t h e d i e t a r y s t a p l e and o t h e r c r o p s 

e i t h e r c a n n o t b e u s e d a s a s u b s t i t u t e f o r r i c e i n c o n s u m p t i o n 

o r a r e i n f e r i o r s u b s t i t u t e s - f a r m e r s p r e f e r r i c e t o o t h e r 

c e r e a l s . As a r e s u l t , some f a r m e r s p r e f e r t o g row paddy 

on a s m a l l p a r c e l o f l a n d r a t h e r t h a n g r o w i n g o t h e r 

c r o p s on a b i g g e r p l o t . T h i s s i t u a t i o n i s n o t v e r y l i k e l y 

t o c h a n g e i n t h e n e a r f u t u r e w i t h o u t s u b s t a n t i a l c h a n g e 

i n d i e t a r y h a b i t s ( t h i s t a k e s a l o n g t i m e ) . From an 

e c o n o m i c p e r s p e c t i v e , d i v e r s i f i c a t i o n r e q u i r e s t h a t f a r m e r s 

m u s t b e s u r e a b o u t e a r n i n g a t l e a s t t h e e q u i v a l e n t amount 

o f i n c o m e ftorn g r o w i n g n o n - p a d d y c r o p s a s t h e y c a n e a r n 

f rom g r o w i n g p a d d y ; t h e r e a r e a t l e a s t f i v e s u b s t a n t i v e 

l i m i t a t i o n s t h a t a r e r e l e v a n t h e r e and w h i c h we d i s c u s s 

i n t i i r h ; m a r k e t i n g , s e e d s c r e d i t , e x t e n s i o n arid s o i l s . 

C r o p d i v e r s i f i c a t i o n p r o g r a m m e s a r e n o t n g W ^ n 

S r i L a n k a (Sanmugam and S e n a n a y k e , 1 9 8 2 ) , s e v e r a l n a t i o n a l 

p o l i c i e s and p r o g r a m m e s h a v e b e e n i n t r o d u c e d s i n c e t h e 

m i d - s i x t i e s t o p r o m o t e c u l t i v a t i o n o f s u b s i d i a r y c r o p s 

a l t h o u g h w i t h a d i f f e r e n t o b j e c t i v e i n v i e w , i . e . s a v i n g 

f o r e i g n e x c h a n g e b y c u r t a i l i n g i m p o r t o f t h e s e c r o p s . 

T h e r e i s a g e n e r a l c o n s e n s u s on t h e f a c t t h a t t h e 

two ma in r e a s o n s b e h i n d f a r m e r s ' r e l u c t a n c e t o g row 

s u b s i d i a r y c r o p s a r e l a c k o f a s s u r e d m a r k e t s and l o w 

p r i c e s ; i . e . , i n t e n s i v e i r r i g a t e d c u l t i v a t i o n o f t h e s u g g e s t e d 

n o n - p a d d y c r o p s r e q u i r e s ' l a r g e a m o u n t s o f l a b o u r and t h e 

r e t u r n s t o l a b o u r a r e much l o w e r t h a n f o r p a d d y . T o 

o v e r c o m e t h i s p r o b l e m , f l o o r p r i c e s c h e m e s h a v e b e e n 

i n t r o d u c e d f o r c o a r s e g n a i n s and p u l s e s and s e v e r a l a g e n c i e s 

h a v e b e e n e n t r u s t e d w i t h t h e r e s p o n s i b i l i t y o f p u r c h a s i n g 

t h e s e c r o p s . D e s p i t e a l l t h e s e e f f o r t s , s o f a r , no 

s i g n i f i c a n t c h a n g e s h a v e b e e n o b s e r v e d i n f a r m e r s ' r e s p o n s e 

t o t h i s p rogramme ( F a r r i n g t o n and A b e y r a t n e 1 9 8 2 , p a r t I I . 

p p . 1 2 7 ; Sanmugam and S e n a n a y a k e , 1 9 8 2 ) . A c c o r d i n g t o 

Shanmugam and S e n a n a y a k e ( 1 9 8 2 ) , p o o r i m p l e m e n t a t i o n o f 



policies-and.inefficient management of procurement and 
distribution systems TfTere hindrances- to the success of the : 
programme. Purchasing agencies failed [to perform••-their role 
e-ffectively due to lack of capital and lack of supporting 
services,, erf which, inadequate storage facilities was the 
main one.( Agencies had problems with disposal of the crops 
after they had been procured due to lack of demand in hhe 
market , 

Cultivation of severa crops, notably cowpea, millets, 
maize, black gram, green 1gram, soya beans, ground nut, onions 
and chillies has been suggested. To help relax marketing 
constraints on this crop diversification programme, the 
first step should be to determine the country's need for 
each of these crops. The second step is to expand the 
efforts already being made to explore export markets for 
those crops for which there is the potential of producing 
in excess^ of the country's requirement. Exploring both 
internal and external markets is essential because if 
government agencies cannot sell the crops procured by them 
then their operating capital is held up, which affects their 
subsequent operations. This is very likely to encourage 
these agencies to procure as little as possible. All these 
marketing problems clearly must be reviewed Carefully and 
corrective measures should be taken for the crop 
diversification component of the water management ' 
programme to achieve success. 

Second, this programme is vulnerable to seed, problems. 
The decision about whether to grow paddy or a non-paddy 
crop under any tank in a particular yala season is actually 
taken after the maha harvest, depending on the amount of 
water left in the tank. H 9 w e V G r ' i h o r c 1 6 * t o fce a b l e t o 

supply seeds, the Separtment of Agricult-ure needs to know 
in advance for Which crops and- in which^quantities seeds 



a r e r e q u i r e d . T h i s i s a v i c i o u s c i r c l e and s i n c e t h e i d e a l 

s o l u t i o n o f t a k i n g . c r o p d e c i s i o n s w e l l i n a d v a n c e i s 

i n f e a s i b l e u n d e r t h e c u r r e n t c i r c u m s t a n c e s , t h e r e seem t o b e 

o n l y two p o s s i b l e s o l u t i o n s . 

i . The D e p a r t m e n t o f A g r i c u l t u r e s h o u l d h o l d a b u f f e r 

s t o c k o £ s e e d s f o r b o t h paddy and n o n - p a d d y . 

c r o p s s o t h a t i t c a n s u p p l y w h i c h e v e r o n e i s 

w a n t e d . The p r o b l e m h e r e i s t h e c o m m i t m e n t o f 

o p e r a t i n g c a p i t a l i n t h e fo rm o f s e e d s t o c k s 

w h i c h t h e d e p a r t m e n t c a n n o t a f f o r d due t o t h e 

l i m i t e d b u d g e t u n d e r t h e h e a d i n g f o r s e e d ( p e r s o n a l 

c o m m u n i c a t i o n , S . H . C h a r l e s , D e p u t y D i r e c t o r , s e e d 

and f a r m s ) . I f t h e . G o v e r n m e n t i s d e t e r m i n e d t o 

make t h e c r o p d i v e r s i f i c a t i o n programme a s u c c e s s , : 

t h e n i t w i l l b e n e c e s s a r y t o a l l o c a t e more 

f u n d s , a t l e a s t i n i t i a l l y , u n d e r t h e s e e d h e a d i n g 

t o g i v e t h e d e p a r t m e n t t h e r e q u i r e d f l e x i b i l i t y . 

i i F a r m e r s s h o u l d k e e p t h e i r own s e e d s t o c k f o r b o t h 

paddy and n o n - p a d d y c r o p s . A g r i c u l t u r a l e x t e n s i o n 

w o r k e r s a r e t r y i n g t o p e r s u a d e f a r m e r s t o do 

t h i s t h r o u g h s e l l i n g s a m p l e s t o c k . Own f a rm 

p r o d u c t i o n o f s e e d s t o c k i s o f c o u r s e t h e • 

t r a d i t i o n a l p r a c t i c e . The p r o b l e m w i t h i t l i e s 

i n t h e e c o n o m i c c a p a c i t y o f f a r m e r s t o h e l d 

s t o c k s ( t o a l e s s e r e x t e n t , t h e i r c a p a c i t y t o 

m a i n t a i n q u a l i t y and v i a b i l i t y d u r i n g s t o r a g e ) and 

t h e i r r e q u i r e m e n t s f o r r e n e w a l t o m a i n t a i n p u r i t y . 

T h e s e i s s u e s c a n n o t b e d e a l t w i t h h e r e i n t h e 

d e t a i l t h e y d e s e r v e ; t h e r e a r e a c o m p l e x s e t 

o f b i o l o g i c a l , e c o n o m i c and i n s t i t u t i o n a l a s p e c t s 

t o s e e d p o l i c y w h i c h r e q u i r e s p e c i a l s t u d y ( s e e 

C h a r l e s , 1 9 8 2 ) and h e r e we c a n o n l y e m p h a s i s e t h a t 

t h e s e e d p r o b l e m i s a s e r i o u s and f u n d a m e n t a l 

c o n s t r a i n t s on t h e p r o s p e c t s f o r a g r i c u l t u r a l 

d i v e r s i f i c a t i o n . 
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T h i r d , c u l t i v a t i o n pf n o n - p a d d y c r o p s o f t e n h a s 

h i g h c r e d i t r e q u i r e m e n t s , b e c a u s e , a p a r t f rom s e e d s and 

c h e m i c a l i n p u t s t h e y i n v o l v e c o n s i d e r a b l e o n - f a r m work f o r 

l a n d p r e p a r a t i o n ( f u r r o w s and r i d g e s ) and d r a i n a g e s y s t e m s . 

T h e r e f o r e , no amount o f e x t e n s i o n work c a n make t h e 

programme a s u c c e s s u n l e s s f a r m e r s a r e p r o v i d e d . w i t h 

t h e n e c e s s a r y c r e d i t f a c i l i t i e s . T h i s i s n o t t o s a y 

t h a t c r e d i t f a c i l i t i e s a r e n o n - e x i s t e n t a t p r e s e n t b t i t 

t h a t t h e y a r e i n a d e q u a t e . IRDP h a s a . c r e d i t c o m p o n e n t 

b u t V I R P h a s n o t i n c l u d e d a n y s u c h p r o v i s i o n . M o r e o v e r , 

o u r f i e l d e x p e r i e n c e and d a t a f rom o t h e r s o u r c e s s u g g e s t 

t h a t m o s t f a r m e r s c a n n o t . u t i l i s e t h e l i m i t e d c r e d i t 

f a c i l i t i e s a v a i l a b l e m a i n l y b e c a u s e many o f t h e m . a r e 

d e f a u l t e r s and b e c a u s e o f p r o b l e m s w i t h t h e t i m e l i n e s o f 

i n s t i t u t i o n a l c r e d i t . 

Our h o u s e h o l d s u r v e y d a t a f rom 1 0 v i l l a g e s showed 

t h a t o n l y 2 0 p e r c e n t o f t o t a l h o u s e h o l d s ( 2 1 9 ) had t a k e n 

l o a n s f o r c u l t i v a t i o n p u r p o s e s and t h a t n o t a s i n g l e l o a n 

was f rom i n s t i t u t i o n a l s o u r c e s . D e f a u l t i n g was r e p o r t e d 

b y m o s t f a r m e r s a s t h e r e a s o n f o r n o t g e t t i n g i n s t i t u t i o n a l 

c r e d i t and l o n g d e l a y i n r e c e i v i n g l o a n s was m e n t i o n e d b y 

a s m a l l p e r c e n t a g e o f f a r m e r s . H e r a t h e t a l . ( 1 9 8 4 ) r e p o r t e d 

i n a b a s e l i n e s u r v e y o f 6 V I R P t a n k v i l l a g e s t h a t 5 6 p e r c e n t 

o f t h e t o t a l h o u s e h o l d s ( i S l i ) t o o k - l o a n s f o r c u l t i v a t i o n 

p u r p o s e s and o n l y ; a b o u t 17 p e r c e n t o f t h e s e came f rom 

i n s t i t u t i o n a l s o u r c e s i . e . , c o o p e r a t i v e s and r u r a l b a n k s . 

The r e a s o n s f o r n o t t a k i n g l o a n s f rom i n s t i t u t i o n a l s o u r c e s 

w e r e t h e same a s t h o s e found b y o u r s t u d y . T h e d e f a u l t 

p r o b l e m h a s a l s o b e e n m e n t i o n e d i n t h e p r o j e c t d o c u m e n t f o r 

P u t t a l a m IRDP (Wor ld B a n k , 1 9 8 0 P . 2 0 ) . A c c o r d i n g t o a 

s t a t e m e n t o f t h e C h a i r m a n o f P e o p l e ' s B a n k , t h e r a t e p f 

d e f a u l t f r om c u l t i v a t i o n l o a n s was a s h i g h a s 7 8 p e r c e n t 

i n 1 9 7 8 ( C e y l o n D a i l y News , 7 F e b u r a r y 1 9 8 5 ) . 
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This problem of earlier non-repayment restricting 
farmer" access to credit is a serious one not admitting 
of easy solution. The banks' reluctance to extend further 
services to defaulters is perfectly understandable', from 
their perspective! Successful credit schemes do require 
discipline in observing repayment . schedu-less and failure 
to repay, whether-duetto a poor ^a^Vest or interfering 
politicians, i;s"a threat to any institutional credit 
scheme. ' S.incerffibh-formal credit is usually more ^expensive 
restrictions oh-'formal credit are also a threat to farmer 
incomes*/"There aire two problems - that concerning the 
position of past defaulters and- that concerning the need 
to aveid defaulting becoming arl established practice in K 

hew programmes. Legal controls are Cumbersome and open 
to Corruption and the solution to these problems must, 
to a verjr large extent, be found within the institutional 
framework in which new credit programmes are introduced. 

A solution to the first problem will very probably 
depend.upon high level decisions in Colombo to allow 
writing off 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 
available more readily, the .high transaction costs they 
incur in part explains their reluctance even if there are 
no defaulters). A possible alternative solution to this 
first problem would be for new programmes to settle this 
defaulting farmers' debts but this is expensive for the 
programme and administratively complex. 

8' It remains to be seen whether the recent (March 1985) 
government initiative on Regional Rural Development 
Banks will improve the situation. 
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The b e s t c h a n c e o f d e v e l o p i n g b a n k and f a r m e r s ' 

r e l a t i o n s l i e s i n e f f e c t i v e o p e r a t i o n o f new p r o g r a m m e s 

t h r o u g h i m p o s i n g s t r i c t c r e d i t d i s c i p l i n e . T h i s i s 

c o s t l y , a t l e a s t i n i t i a l l y , and i n v o l v e s f u n d i n g o f 

a d d i t i o n a l s u p e r v i s o r s ( o r p a y i n g t h e b a n k s t o p r o v i d e t h e m ) , 

s i m p l i f i c a t i o n o f l o a n p r o c e d u r e s a n d , i d e a l l y , o f 

r e p a y m e n t a r r a n g e m e n t s ; an e f f e c t i v e c r o p i n s u r a n c e i s 

a l s o n e c e s s a r y . I t i s n o t a p p r o p r i a t e t o d w e l l on t h e s e 

p o i n t s h e r e b u t i f , a s a r g u e d , e f f e c t i v e c r e d i t i s a 

n e c e s s a r y c o m p o n e n t o f m i n o r t a n k a g r i c u l t u r a l d e v e l o p m e n t , 

t h e n i t i s a l s o n e c e s s a r y t h a t t h e c r e d i t p r o b l e m b e g i v e n 

a much h i g h e r p r i o r i t y t h a n i t h a s s o f a r r e c e i v e d . 

F o u r t h , some o f t h e c r o p s s u g g e s t e d a r e c o m p l e t e l y 

new t o many f a r m e r s and f o r o t h e r c r o p s , a l t h o u g h f a r m e r s 

may h a v e e x p e r i e n c e o f g r o w i n g them u n d e r r a i n f e d c o n d i t i o n s , 

t h e y l a c k e x p e r i e n c e i n g r o w i n g them u n d e r i r r i g a t e d 

c o n d i t i o n s . T h e r e f o r e , i n t h e b e g i n n i n g , t h e - c r o p 

d i v e r s i f i c a t i o n programme w i l l n e e d i n t e n s i v e s u p p o r t o f 

t h e a g r i c u l t u r a l e x t e n s i o n s e r v i c e t o s e l e c t s u i t a b l e 

c r o p s f o r d i f f e r n t s o i l t y p e s , t o s u p p l y s e e d s , t o d e t e r m i n e 

i n p u t r e q u i r e m e n t s o f d i f f e r e n t c r o p s , t o d e t e r m i n e w a t e r : 

r e q u i r e m e n t s o f d i f f e r e n t c r o p s and t o d e v e l o p i r r i g a t i o n " 

s c h e d u l e s a c c o r d i n g l y . M o r e o v e r , c u l t i v a t i o n o f n o n - p a d d y 

c r o p s on i r r i g a t e d paddy l a n d may n e c e s s i t a t e c h a n g e s i n 

i r r i g a t i o n l a y o u t s w h i c h may c a u s e some s o c i a l and o t h e r 

p r o b l e m s ( S o m a s i r i , 1 9 7 8 p . 3 1 ) . 

F i n a l l y , some s o i l s , f o r e x a m p l e , t h e h e a v y 

t e x t u r e d p o o r l y d r a i n e d t y p e s , may n o t b e s u i t a b l e f o r 

g r o w i n g a n y c t h e r : C r o p b u t p a d d y . 

The f o r e g o i n g d i s c u s s i o n l e a d s t o t h e c o n c l u s i o n 

t h a t e f f i c i e n t p l a n n i n g and c o o r d i n a t i o n a t e v e r y s t a g e 

f rom p r o d u c t i o n t o f i n a l c o n s u m p t i o n o f d i f f e r e n t c r o p s 

i s a p r e - r e q u i s i t e f o r t h e s u c c e s s o f t h e c r o p 

d i v e r s i f i c a t i o n p r o g r a m m e . The i s s u e s , o n l y s u m m a r i s e d h e r e . 
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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 effective planning and coordination. 
Therefore, it is of utmost importance to build up a 
network of strong, supporting services (extension, research, 
credit, storage, transportation and marketing) to ensure 
smooth operation of the programme. It will be unfair to 
blame farmers for not being responsive to the programme 
without first creating conditions which would offer them 
incentives to do otherwise. 

Development, of farmer organisations; There seems to be 
very little dispute about the significant role that 
farmers organisations can play in the operation and 
maintenance of irrigation schemes. There is an increasing 
concern in many countries, and Sri Lanka is no exception, 
in developing farmer organisations to help national agencies 
in the maintenance and operation of irrigation systems. This 
is particularly important for minor irrigation schemes 
because there are so many of them (in Sri Lanka there are 
40,000 minor irrigation schemes) of which tbree-auarters are 
minor tanks and they are so widely scattered that 
proper maintenance of these schemes is almost impossible 
for any government without farmers' assistance. Although 
water management programmes may be developed by irrigation 
agencies their actual- implementation lies with the farmers. 
It is with these views in mind that the water managemnt 
programme for rehabilitated minor tanks in Sri Lanka has 
included the establishment of farmer organisations as 
described earlier as one of its strategies (DAS, 1984a p. 5 ) . 

Adoption of this strategy appears to imply that at 
present farmer organisations are non-existent in minor 
tank villages, which is far from being true. A considerable 
literature is available (Farmer, 1957; Leach, 1961; Abeysinghe 



1 9 8 2 ; and A b e y W i c k r e m a , 1 9 8 4 ) w h i c h p o r t r a y s t h e m e c h a n i s m s 

t h r o u g h w h i c h c u l t i v a t o r s u n d e r m i n o r t a n k s r e a c h a 

c o n s e n s u s i n k a n n a m e e t i n g s on i s s u e s r e l a t e d t o c u l t i v a t i o n 

and i r r i g a t i o n . T h e s e i s s u e s i n c l u d e ? r e p a i r s and 

m a i n t e n a n c e o f t h e p h y s i c a l s t r u c t u r e o f t a n k s and m a i n and 

f i e l d c h a n n e l s ; a l l o c a t i o n o f i n d i v i d u a l c u l t i v a t o r ' s 

s h a r e s i n t h e a b o v e m e n t i o n e d w o r k s ; m o b i l i s i n g c u l t i v a t o r s ^ 

t o p e r f o r m t h e i t s h a r e o f work u n d e r t h e y a y a p a l a k a ' s 

l e a d e r s h i p , and s u p e r v i s i o n and s a n c t i o n s f o r n o t f u l f i l l i n g 

o b l i g a t i o n s . We a l s o o b s e r v e d i n o u r s t u d y v i l l a g e s t h a t 

f a r m e r s w e r e v e r y o r g a n i s e d f o r m a i n t e n a n c e o f p h y s i c a l 

s t r u c t u r e s o f t h e i r t a n k s and command a r e a and f o r e f f i c i e n t 

u t i l i s a t i o n o f t h e i r t a n k w a t e r . I n o r g a n i s i n g a l l t h e s e 

w o r k s t h e y a y a p a l a k a was a l w a y s h e l p e d b y e l d e r c u l t i v a t o r s 

and l o c a l s o h o l ^ m a s t e r s . Some e x a m p l e s , f rom o u r f i e l d 

work e x p e r i e n c e , o f t h e o p e r a t i o n o f i n d i g e n o u s f a r m e r s 

o r g a n i s a t i o n s a r e g i v e n i n t h e f o l l o w i n g p a r a g r a p h s . 

T h i s i s f o l l o w e d b y a d i s c u s s i o n o f some s p e c i f i c n e e d s 

f o r s t r e n g t h e n i n g t h e s e o r g a n i s a t i o n s and a f i n a l s e c t i o n 

d i s c u s s e s two r e a s o n s why i n d i g e n o u s f a r m e r o r g a n i s a t i o n 

c a n b e weak o r n o n - e x i s t e n t . 

D u r i n g o u r o n e y e a r o f f i e l d w o r k , we came a c r o s s 

s e v e r a l c a s e s w h e r e f a r m e r s w e r e t r y i n g t h e i r b e s t t o 

m a i n t a i n t h e i r t a n k s w i t h i n t h e i r l i m i t e d c a p a c i t y , f o r 

e x a m p l e b y r e p a i r i n g b i g h o l e s i n t a n k b u n d s b y u s i n g 

s a n d b a g s and l a r g e p i e c e s o f s t o n e . I n maha 1 9 8 3 - 8 4 , 

i n two t a n k s i n A n u r a d h a p u r a f a r m e r s c u t t a n k b u n d s t o 

l e t e x c e s s w a t e r o u t ( t h e r e was a b a d f l o o d t h a t y e a r ) 

t o s a v e t h e b u n d s from b r e a c h i n g ; t h e s e b u n d s w e r e c u t 

b y t h e s i d e o f t h e s l u i c e s o t h a t w a t e r c o u l d f l o w t h r o g g h 

t h e m a i n c h a n n e l s ' , w i t h o u t c a u s i n g much damage t o t h e 

s t a n d i n g paddy c r o p i n t h e f i e l d . F a r m e r s t o o k t h i s 

d e c i s i o n b e c a u s e t h e y b e l i e v e d t h a t a b r e a c h e d bund wou ld 

h a v e c a u s e d m o r e damage t o t h e c r o p and b e c a u s e i t i s 

e a s i e r t o r e p a i r a c u t bund t h a n a b r e a c h e d o n e . We h a v e 

a l s o n o t i c e d t h a t y a y a p a l a k a and f a r m e r s b l o c k t h e mouth 
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of malfunctioning sluices with straw and mud to reduce 
the amount of water lost. In one village, the paddy crop 
in maha 1982-83 (a year of poor rain) was saved from being 
a total failure due to the timely action of the farmer 
organisation. In this case, during the latter part of the 
season, the tank water level became so low that 
water could not be released through the sluices but 
tv/o more issues of water were necessary; to overcome 
this Ciisis farmers raised money and hired a diesel 
pumpset from a neighbouring village to pump water from 
the tank. 

Existing farmer organisations are also very 
efficient in utilisation of tank water. We have already 
mentioned the distinction between purnawela and akkarawela 
land under minor tanks. Farmer's have developed a system 
of water J rights under which puranawela ." land has a primary 
right to tank water and akkarawela land has a secondary 
right. This indigenous principle of allocating primary 
and secondary rights to tank water between old and new 
land is followed by modern courts to settle water disputes. 
(For example, in Madras, one tank used to supply water to 
one village but subsequently rehabilitation of the tank 
increased the capacity of the tank to irrigate land in two 
more neighbouring villages. There was a dispute between 
three villages regarding who would get water first and 
how much. The case went to court and it was decided that 
the village that used to be originally irrigated by the 
tank would have first right to tank water and the other 
two villages would get water only after water needs of the 
first village have been met - this incident was related 
during a 1985 field visit to the Tank Modernization 
Project in Madras.) 
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I n maha 1 9 8 4 - 8 5 ( a s i n s e v e r a l o t h e r y e a r s -

s e e T a b l e 3 ) i n 5 t r a d i t i o n a l t a n k s s t u d i e d b y u s i n 

A n u r a d h a p u r a , o n l y a k k a r a w e l a l a n d was c u l t i v a t e d u n d e r 

d r y - s o w n c o n d i t i o n s and t h e r e was no c u l t i v a t i o n on 

p u r a n a w e l a - l a n d b e c a u s e n o n e o f t h e s e t a n k ' s f i l l e d 

s u f f i c i e n t l y d u r i n g t h e maha r a i n s and b y D e c e m b e r t h e r e 

was e n o u g h w a t e r i n t a n k s o n l y t o p r o v i d e s u p p l e m e n t a r y 

i r r i g a t i o n w a t e r t o t h e d r y sown p l o t s . F i n a l l y , t h e V.:.-

b e t h m a s y s t e m o f c u l t i v a t i o n o f p a r t o f t h e command a r e a 

i n p e r i o d s o f w a t e r s h o r t a g e i s an e x c e l l e n t e x a m p l e 

o f f a r m e r s ' c a p a c i t y t o manage w a t e r . 

T h e s e s t a t e m e n t s b y no m e a n s s u g g e s t t h a t t h e r e i s 

no n e e d f o r o u t s i d e i n t e r v e n t i o n i n f a r m e r o r g a n i s a t i o n ; 

r a t h e r we a r e s u g g e s t i n g t h a t t h e f o c u s s h o u l d b e s h i f t e d 

f rom a t t e m p t s t o e s t a b l i s h new f a r m e r o r g a n i s a t i o n s 

t o s t r e n g t h e n i n g t h e c a p a c i t y o f t h e e x i s t i n g f a r m e r 

o r g a n i s a t i o n s b y p r o v i d i n g t h e m w i t h t e c h n i c a l and f i n a n c i a l 
s u p p o r t . 1 «•";"" • ' / . . . 

T e c h n i c a l s u p p o r t t o b u i l d up l o c a l s k i l l s i s 

e s s e n t i a l f o r t h e m a i n t e n a n c e o f t a n k s . (One s t u d y o f 

1C5 d i s t r i c t s i n ' I n d i a showed t h a t a d m i n i s t r a t i v e s u p p o r t 

f o r o p e r a t i o n , r e p a i r s and m a i n t e n a n c e o f t a n k s p l a y s 

a s i g n i f i c a n t r o l e i n e f f i c i e n t f u n c t i o n i n g o f t a n k s 

(Oppen and R a o , 1 9 8 0 a ) 

F a r m e r o r g a n i s a t i o n s - , " w i t h t h e i r p r e s e n t s k i l l s , 

a r e q u i t e c a p a b l e o f m a i n t a i n i n g t a n k s a s l o n g a s 

m a i n t e n a n c e work . ' i n v o l v e s o n l y human l a b o u r . B u t i f 

m a i n t e n a n c e r e q u i r e s some t e c h n i c a l k n o w - h o w r f o r e x a m p l e , 

r e p a i r i n g s l u i c e s and c o n c r e t e s p i l l s , t h e n ' e v e n a v e r y 

s t r o n g f a r m e r o r g a n i s a t i o n w i l l f a i l - t o p e r f o r m i t s t a s k . : 

T h i s t e c h n i c a l s u p p o r t s h o u l d b e s u p p l e m e n t e d b y f i n a n c i a l 

s u p p o r t t o p u r c h a s e t h e n e c e s s a r y r aw m a t e r i a l s . 
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T h e r e h a v e b e e n some d i s c u s s i o n s (DAS 1 9 8 4 a ) a b o u t 

w h e t h e r o r n o t f a r m e r s s h o u l d c o n t r i b u t e f i n a n c i a l l y f o r 

t h e m a i n t e n a n c e o f t a n k s i n a d d i t i o n t o t h e i r c u r r e n t 

c o n t r i b u t i o n i n t h e f o r m / o f l a b o u r . A l t h o u g h no d e c i s i o n 

h a s b e e n t a k e n y e t , e x p e r i e n c e f rom m a j o r s c h e m e s w h e r e 

a t t e m p t s h a v e b e e n made t o c o l l e c t w a t e r r a t e s f rom 

f a r m e r s t o o. c o v e r p a r t o f t h e o p e r a t i o n and m a i n t e n a n c e 

c o s t s i s n o t t o o e n c o u r a g i n g . T h i s p o l i c y h a s b e e n 

i m p l e m e n t e d i n t h e m a j o r s c h e m e s b u t due t o l a c k o f p o l i t i c a l 

s u p p o r t and f a r m e r s ' d i s s a t i s f a c t i o n w i t h t h e s e r v i c e s 

o f t h e i r r i g a t i o n a g e n c y , t h e r e s u l t s h a v e b e e n s e m i -

e n c o u r a g i n g , . I n m i n o r t a n k s , t h e m a i n t e n a n c e s i t u a t i o n i s 

e x p e c t e d t o b e much w o r s e a s t h e r e i s no f i x e d a n n u a l 

a l l o c a t i o n f o r m a i n t e n a n c e on t h e b a s i s o f a c r e a g e i r r i g a t e d 

w h e r e a s i n m a j o r i r r i g a t i o n s c h e m e s ' t h e r e i s now an a n n u a l 

a l l o c a t i o n o f R s . 1 0 0 p e r a c r e f o r t h e o p e r a t i o n and m a i n ­

t e n a n c e o f t h e s c h e m e ( A b e y w i c k r e m a , 1 9 8 4 p . 1 2 1 ) 

F a r m e r o r g a n i s a t i o n s s h o u l d a l s o b e s u p p o r t e d w i t h 

t e c h n i c a l a s s i s t a n c e i n o r d e r t o e x p l o r e t h e p o s s i b i l i t i e s 

o f i m p r o v i n g some o f t h e c r u d e m e t h o d s u s e d b y f a r m e r s 

t o r e p a i r t a n k s . F o r e x a m p l e , we h a v e m e n t i o n e d , t h a t 

f a r m e r s t r y t o r e p a i r ; b i g h o l e s i n t a n k b u n d s b y u s i n g 

s a n d b a g s and l a r g e p i e c e s o f s t o n e b u t t h e s e c r u d e 

m e t h o d s do n o t work when t h e damage i s t o o s e r i o u s ; 

i t c o u l d b e «c>rth e x p e r i m e n t i n g t o s e e w h e t h e r g a b i o n , 

( i n t e r l i n e d w i r e f i l l e d w i t h r o c k s " o r o t h e r m a t e r i a l s ) , 

u s e d i n t h e P h i l i p p i n e s i n c o n s t r u c t i o n o f dams c o u l d 

b e a d o p t e d i n S r i L a n k a f o r r e p a i r i n g h o l e s i n t a n k b u n d s . 

T h e s e t y p e s o f experiment > i f s u c c e s s f u l , wou ld make 

a s i g n i f i c a n t c o n t r i b u t i o n t o i m p r o v e d m a i n t e n a n c e o f 

t a n k s b e c a u s e t h e a l t e r n a t i v e t e c h n o l o g y wou ld n o t b e 

f o r e i g n t o f a r m e r s b u t wou ld r a t h e r b e an i m p r o v e m e n t 

on t h e e x i s t i n g t e c h n o l o g y a b o u t w h i c h f a r m e r s a r e 

a l r e a d y k n o w l e d g e a b l e . 



I n some v i l l a g e s f a r m e r o r g a n i s a t i o n s a r e n o n - e x i s t e n t 

r e s u l t i n g i n n e g l e c t o f m a i n t e n a n c e o f t a n k s . T h e s e 

wou ld a p p e a r t o b e d i r e c t e v i d e n c e o f t h e n e e d f o r o u t s i d e 

i n t e r v e n t i o n t o c r e a t e f a r m e r o r g a n i s a t i o n s . W h i l s t t h i s 

a r g u m e n t i s n o t t o t a l l y r e f u t a b l e , i t r e q u i r e s a d e e p e r 

s e a r c h t o i d e n t f y t h e c a u s e s b e h i n d t h e a b s e n c e o f f a r m e r 

o r g a n i s a t i o n ; i s i t due t o s o c i a l f a c t i o n a l i s m o r s o c i a l 

i n d o l e n c e , o r i s i t e v i d e n c e o f some m o r e f u n d a m e n t a l p r o b l e m 

We would a r g u e t h a t o f t e n t h e a b s e n c e o f f a r m e r o r g a n i s a t i o n s 

i s b e c a u s e o f t h e l i m i t e d i m p o r t a n c e o f t h e t a n k s t o t h e 

v i l l a g e economy j. I t wou ld a p p e a r p l a u s i b l e t o a r g u e t h a t 

t h e q u a l i t y o f t a n k m a i n t e n a n c e w i l l b e b e t t e r i n v i l i a g e s 

w h i c h d raw aj s i g n i f i c a n t p o r t i o n o f t h e i r e a r n i n g b y 

g r o w i n g paddy u n d e r t a n k s , and t h a t m a i n t e n a n c e o f t a n k s 

w i l l t e n d t o be ; n e g l e c t e d i n v i l l a g e s w h e r e i n c o m e f rom 

g r o w i n g paddy u n d e r t a n k s f o r m s o n l y a s m a l l p e r c e n t a g e 

o f v i l l a g e r s ' t o t a l i n c o m e . Any a t t e m p t t o e s t a b l i s h f a r m e r 

o r g a n i s a t i o n f o r m a i n t e n a n c e o f t a n k s i n t h e s e c o n d c a t e g o r y 

Of v i l l a g e s w o u l d v e r y p r o b a b l y b e doomed t o f a i l u r e . 

T h e r e i s e v i d e n c e on t h i s p o i n t f rom p r o g r a m m e s 

u n d e r t a k e n b y t h e F r e e d o m From Hunger C a m p a i g n . Unde r 

i t s " S m a l l R e s e r v o i r V i l l a g e Communi ty R e h a b i l i t a t i o n 

P rog ramme" FFHC r e h a b i l i t a t e d t a n k s i n two o f i t s p r o j e c t 

a r e a s b u t i t f a i l e d t o b r i n g f a r m e r s t o g e t h e r t o fo rm 

t h e R e s e r v o i r C o u n c i l and t h e R e s e r v o i r M a i n t e n a n c e 

Fund w h i c h w e r e ! t h e i r i n s t i t u t i o n a l f o r m s f o r e n s u r i n g 

p r o p e r o p e r a t i o n and m a i n t e n a n c e o f t h e , r e h a b i l i t a t e d 

t a n k s . T h e r e a s o n b e h i n d t h i s f a i l u r e was t h a t a v e r a g e 

i r r i g a t e d paddy l a n d h o l d i n g s i z e s i n t h e s e v i l l a g e s w e r e 

v e r y s m a l l (mos t p a r c e l s w e r e l e s s t h a n a q u a r t e r o f 

an a c r e ) and i n c o m e f rom paddy c o n t r i b u t e d v e r y l i t t l e 

t o v i l l a g e r s ' t o t a l e a r n i n g s (FFHC, 1 9 8 4 , p . 4 ) . The same 

a r g u m e n t h a s b e e n p u t f o r w a r d b y G u n a s e k e r a ( 1 9 8 2 , p . 1 0 0 ) 

t o e x p l a i n m a i n t e n a n c e p r o b e l m s o f m i n o r i r r i g a t i o n s c h e m e s . 
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Another similar factor affecting development of; 
effective farmer organisations for maintenance of tanks 
and implementation of improved water management practices 
is regularity of paddy production under tanks. We have 
observed in our study villages that farmer organisations 
for maintenance of tank and command area structures was 
very poor and tank water use rules were less strictly 
followed in those tanks vrhich did not spill regularly or 
spilt only once in 5-10 years. This evidence is also 
supported by Uphoff et.al (1982, p. 1 2 ) . 

One point emerges clearly from the foregoing discussions 
farmers are not likely, to spend time in organising themselves 
to undertake some collective action unless they can derive 
substantial economic benefits from that activity. It 
is quite legitimate for irrigation agencies to be 
concerned about the maintenance of irrigation schemes 
but they would be wrong to.expect farmers to maintain 
irrigation schemes regardless of their economic 
significance. If a poor farmer earns a very small proportion 
proportion of his total income from irrigated paddy land, 
then he will be more attracted to work as a day labourer 
(as some of our Anuradhapura 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 v tank and 
adoption of better water management practices under all 
conditions. . It is equally wrong to assume that the 
opportunity cost to farmers of organising themselves to 
undertake the above mentioned activities is zero. 
(Weaver, 1985) . 
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P r o m o t i o n o f t h e I s y s t e m u n d e r w h i c h o n l y p a r t o f t h e 

commana a r e a i s C u l t i v a t e d i n p e r i o d s o f w a t e r s h o r t a g e ; 

T h i s i s an a t t e m p t t o r e s t o r e t h e t r a d i t i o n a l b e t h m a 

s y s t e m d e s c r i b e d e a r l i e r . The r e c o m m e n d a t i o n s t e m s - f rom 

t h e r e c o g n i t i o n among w a t e r management p e r s o n n e l 

( p e r s o n a l c o m m u n i c a t i o n , d i s t r i c t - l e v e l and h e a d q u a r t e r s ' 

s t a f f o f DAS) t h a t c u l t i v a t i o n u n d e r t h e b e t h m a s y s t e m i s 

no l o n g e r p r a c t i c e d i n t h e y a l a : s e a s o n e v e n when t h e r e i s 

w a t e r i n t h e t a n k t o do s o ; and t h e r e a s o n b e h i n d t h i s i s 

b e l i e v e d ' t o b e t h e b r e a k - d o w n o f t h e t r a d i t i o n a l v i l l a g e 

c o m m u n i t y s y s t e m due t o v a r i o u s s o c i a l , e c o n o m i c and 

p o l i t i c a l r e a s o n s . T h e w a t e r managemen t p rogramme 

p r o p o s e s t o s t o p w a s t a g e o f w a t e r i n t h e y a l a s e a s o n 

due t o n o n - c u l t i v a t i o n b y r e - e s t a b l i s h i n g t h e b e t h m a 

s y s t e m t h r o u g h f a r m e r s ' c o m m i t t e e s o r g a n i s e d f o r e a c h 

t a n k . 

T h i s o b j e c t i v e , e x p r e s s e d a s an a t t e m p t t o r e d r e s s ^ 

i n s t i t u t i o n a l m a l a i s e , g i v e s o n e t h e i m p r e s s i o n t h a t 

c u l t i v a t i o n u n d e r t h e b e t h m a s y s t e m i n t h e y a l a s e a s o n 

u s e d t o b e a r e g u l a r . e v e n t i n t h e p a s t and t h a t t h i s 

s y s t e m c a n b e r e i n s t i t u t e d b y f o r m i n g f a r m e r s ' c o m m i t t e e s 

t o t a k e up t h e r o l e p l a y e d b y t h e t r a d i t i o n a l v i l l a g e 

c o m m u n i t y s y s t e m o f o r g a n i s a t i o n . W h i l e d i s i n t e g r a t i o n 

o f t h e v i l l a g e c o m m u n i t y s y s t e m may e x p l a i n d i s a p p e a r a n c e 

o f some s o c i a l ..; c u s t o m s and r i t u a l s , i t c e r t a i n l y c a n n o t 

f u l l y e x p l a i n d e c l i n e o f a p r o d u c t i o n s y s t e m . I n f a c t , 

j u s t t h e r e v e r s e i s t r u e ; i t i s c h a n g e s i n p r o d u c t i o n 

s y s t e m s t h a t u s u a l l y e x p l a i n c h a n g e s i n c o m m u n i t y o r g a n i s a t i o n . 

Any s i g n i f i c a n t c h a n g e i n t h e s y s t e m o f p r o d u c t i o n 

n e c e s s i t a t e s some f u n d a m e n t a l c h a n g e i n t h e m a t e r i a l 

c o n d d i t i o n s u n d e r w h i c h t h e p r o d u c t i o n t a k e s p l a c e . I t 

h a s t o b e r e c o g n i s e d t h a t a t t e m p t s t o r e i n s t i t u t e 

t r a d i t i o n a l f e a t u r e s o f v i l l a g e e c o n o m i c o r g a n i s a t i o n w i l l 

f a i l i f t h e y do n o t t a k e c o g n i z a n c e o f t h e u n d e r l y i n g 
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Specifically, it is argued here that the bethma system has 
not disappeared due to simple .breakdown of village organis 
organisation but it is due to an increase in the area 
irrigated by the tank which reduced water availability in 
yala (the bethma season) and consequently the feasibility, 
of bethma type arrangements is reduced,as considered below. 
Elsewhere, in discussing akkarawela (p. 8 9 ) , we have 
suggested that increases in the area irrigated from a 
given catchment area have resulted in new forms of 
organisations. This is markedly different from the idea 
that the traditional system breaking down. Further, 
water users have responded to changed demographic 
circumstances and in doing so have demonstrated . the 
essential economic rationality of farmer organisations 
and the capacity of village institutions to respond flexibly 
to changing balances, of water availability and water use. 

It seems that the. logical explanation behind the decline 
of the bethma system is the increase in the amount, of o land 
cultivated under minor tanks. In all except two of the twenty 
tanks studied, the.size of total land irrigated by the tanks 
has increased enoromusly from the original size of the ... 
puranawela land (see table 2 ) . There are two reasons for 
this i population pressure,.and mechanised cultivation.;... 
Population pressures If we.accept the rule of thumb 
offered in Leach (1961) that a full tank can effectively, 
irrigate a command area which corresponds roughly to its 

economic reasons for sturctural change in village communal 
forms. Simple reconstruction of institutions to replace 
the mythologised norms of village organisations as 
described in Leach (1961) is irrelevant to the social 
and economic conditions under which minor tank, . f.armers 
currently operate. -
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9 S e e S o m a s i r i ( 1 9 7 9 ) f o r an e x c e l l e n t i n t r o d u c t i o n 
t o t h e h y d r o l o a y o f m i n o r t a n k s b a s e d on a c a s e 
s t u d y o f Walagambahuwa. L e a c h ' s r u l e o f thumb i s 
c r u d e and i m p l i c i t l y a c c e p t s t h a t t h e d e p t h o f 
t a n k s i s m o r e o r l e s s u n i f o r m and m a k e s i m p l i c i t 
a s s u m p t i o n s a b o u t r a i n f a l l , r a t e o f e v a p o r a t i o n , 
s o i l t y p e s , c r o p d u r a t i o n and w a t e r m a n a g e m e n t . 

s t o r a g e a r e a , t h e n i t i s n o t t o o d i f f i c u l t t o u n d e r s t a n d 

why t h e bfefcnfiift c u l t i v a t i o n i n t h e y a l a s e a s o n h a s 

d i s a p p e a r e d . 0 F o r e x a m p l e , i f t h e s i z e o f a t a n k i s 

7 5 a c r e s , t h e i d e a l s i z e o f i t s command a r e a s h o u l d b e 

v e r y c l o s e t o 75 a c r e s ; b u t i f due t o p o p u l a t i o n p r e s s u r e 

5 0 more a c r e s h a v e b e e n b r o u g h t u n d e r c u l t i v a t i o n u n d e r 

t h e same t a n k w i t h o u t i n c r e a s i n g t h e t a n k ' s s t o r a g e c a p a c i t y , 

t h e n t h e t a n k w i l l h a r d l y h a v e e n o u g h w a t e r t o i r r i g a t e 

t h e t o t a l l a n d i n t h e maha s e a s o n w i t h l i t t l e p o s s i b i l i t y 

( g i v e n t h e r a i n f a l l d i s t r i b u t i o n ) o f l e f t o v e r w a t e r f o r 

y a l a c u l t i v a t i o n . 

M e c h a n i s e d c u l t i v a t i o n s A n o t h e r f e a t u r e w h i c h h e l p s t o 

e x p l a i n t h e e x t e n s i o n o f t h e a r e a c u l t i v a t e d i n t h e maha 

s e a s o n i s t h e i n t r o d u c t i o n o f m e c h a n i s e d c u l t i v a t i o n o v e r 

t h e l a s t two t o t h r e e d e c a d e s . I n a l l t e n ' t a n k s s t u d i e d 

i n A n u r a d h a p u r a d i s t r i c t and i n t h e f i v e t a n k s i n 

T r i n c o m a l e e d i s t r i c t , t h e t o t a l a r e a sown was p r e p a r e d 

u s i n g t r a c t o r s i n 1 9 8 4 . I n t h e f i v e t a n k s s t u d i e d i n 

P u t t a l a m d i s t r i c t , t r a c t o r u s e was n o t u n i v e r s a l b u t v e r y 

n e a r l y s o . The a v a i l a b i l i t y o f t r a c t o r s f a c i l i t a t e d d r y 

s o w i n g i n some s o i l t y p e s w h e r e n o n - m e c h a n i s e d d r y l a n d 

p r e p a r a t i o n i s n o t anyway p o s s i b l e and t h e r e b y a l l o w e d 

an e x t e n s i o n o f t h e a k k a r a w e l a l a n d 



In the study villages, farmers mentioned that about-
20-30 years back, yala cultivation could be done in their 
areas once or twice in a period,of 5 years. But the 
situation has definitely changed since then? in all the 
tanks studied, a yala crop was being grown (in (1984) for 
the first time after many years. The only exceptions 
were 2 tanks where some yala cultivation became possible 
in the previous year for the first time due to the 
rehabilitation work. However, yala cultivation in 1984 
became possible (only paddy was grown) because although 
maha rain in 1983-84 came late, it was a very heavy rainy 
season. Many tanks in the dry zone spilled for the first 
time after 5-10 years and rains continued upto April/May. 
As a result, in some villages no tank irrigation was 
needed at all for the maha crop, in some villages only one 
or two issues of tank water were -used, and in some villages 
no maha crop could be grown at all because rain came too 
late. All three situations meant-that there was enough 
water in the tank to grow a yala crop. This provided us 
with an unusual opportunity to observe- the different 
arrangements under which yala cultivation took place. 

Four different arrangements were observed in the 
20 tanks-studieds 

i. the total command area was cultivated 
ii bethma system was followed? ! 

iii only purana land was cultivated and 
farmers grew crops on their own plots 

iv half of the command area was cultivated 
but only by these farmers who wowned land 
in that part cf the command area. 
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T a b l e 6 

D i s t r i b u t i o n o f T a n k s A c c o r d i n g t o 

t h e A r r a n g e m e n t f o l l o w e d i n 

Y a l a 1 9 8 4 , 

Type o f No . o f T a n k s T y p e o f T a n k 

A r r a n g e m e n t T r a d i t i o n a l VTRP IRDP 

T o t a l c o m m a n d ; a r e a 
c u l t i v a t e d i 6 1 5 

Be thma s y s t e m 1 

i 
2 2 - - • 

O n l y p u r a n a 
l a n d c u l t i v a t e d 1 1 1 0 1 -

H a l f o f t h e 'i 
command a r e a ! 
c u l t i v a t e d | 1 - 1 -

T o t a l j 2 0 1 0 5 5 

I 

T h i s t a b l e a p p a r e n t l y d e m o n s t r a t e s a p o s i t i v e i m c a c t 

o f t h e w a t e r managemen t programme b e c a u s e i t shows t h a t t h e 

t o t a l command a r e a was c u l t i v a t e d i n 6 and t h e b e t h m a s y s t e m 

was p r a c t i s e d i n 2 o u t o f t h e 1 0 t a n k s u n d e r t h e w a t e r 

managemen t p r c c r a m m e w h e r e a s i n a l l t h e t r a d i t i o n a l t a n k s 

o n l y p u r n a w e l a l a n d was c u l t i v a t e d . I n f a c t , on t h i s 

p o i n t , t h e t a b l e o b s c u r e s more i n f o r m a t i o n t h a n i t r e v e a l s 

t h e VIRP t a n k ( p a n k u l a m ) w h e r e t h e t o t a l command a r e a was 

c u l t i v a t e d h a s f a i r l y r e c e n t l y b e n e f i t e d from a m a j o r 

r e h a b i l i t a t i o n b y t h e I r r i g a t i o n D e p a r t m e n t ; t h i s t a n k ' s 

o f f i c i a l i r r i g a t i o n c a p a c i t y i s 1 7 4 a c r e s b u t i t 

s u c c e s s f u l l y , i r r i g a t e s 2 0 4 a c r e s b e c a u s e i t i s n o t 

d e p e n d e n t f o r w a t e r on i t s own s t o r a g e o n l y b u t r e c e i v e s 

a s i g n i f i c a n t amount o f d r a i n a g e w a t e r from a l a r g e 

n e i g h b o u r i n g i c c l p n y s e t t l e m e n t t a n k ( M o r a w e w a ) . The 

y a y a p a l a k a o f t h i s t a n k h a s n o t r e c e i v e d a n y t r a i n i n g 

i n w a t e r managemen t and he c l a i m e d t h a t n o b o d y h a s e v e r 

d i s c u s s e d a n y t h i n g a b o u t w a t e r managemen t w i t h h i m . 



In other words, the achievement of cultivating the total 
command area in yala is due to its superior water 
endowment, not water management^inputs. The total command 
area was cultivated under the 5 iRDP tanks as well? 
in 3 of these. ,there had been no maha cultivation due to celayed 
rains and in the remaining two there has been no increase 
in the size of the command area, perhaps due t o non­
availability of new land suitable for-paddy" cultivation 
in those areas (Puttalam district, Anamaduwa electorate). 
Moreover, all these tanks have been rehabilitated recently 
which has improved the condition of- their headworks thereby 

minimising water loss due ;to defective structures; 
rehabilitation work has also increased storage capacity 
of these tanks. 

In yala 1984, bethma was practised in two tanks. In 
one tank (Bellankadewella) bethma was done in the accepted 
manner on the left bank of the command area. This tank 
had undergone major rehabjlitation in 1982 and it was the 
best tank out of the 20 tanks studied in terms .pf the 
condition of the headworks and development,of the downstream 
works. The yaya palaka of this tank has not received any 
training on water-management. (In fact, "he is a colony 
Officer in the local A.G.A .'s off ice and. he' is respected 
by the villagers because of this official position.) 

In the other VIRP tank (Mahamarkulam,'the pilot 
schme in Trincomalee, there was inconsistency between 
the official information and what' was actually being done. 
According to the local Agricultural Planning Team, 27% acres 
of land : were being cultivated under the bethma system but 
actually- only 18^ acres were bing cuttivated and no bethma 
system was followed. Two rich farmers in the village paid 
off ether farmers Rs. 500 to be able to cultivate? the. 



o t h e r f a r m e r s s h a r e o f l a n d ? c u l t i v a t i o n was done o n l y 

b y t h e s e two f a r m e r s . T h e r e was no c o e r c i o n b e h i n d t h i s 

a r r a n g e m e n t . The ^ a y a p a l a k a and t h e C u l t i v a t i o n O f f i c e r 

o f t h i s t a n k s t a t e d t h a t f a r m e r s a g r e e d t o t h i s a r r a n g e m e n t s 

b e c a u s e t h e y d i d n o t h a v e t h e f i n a n c i a l c a p a c i t y t o m e e t 

t h e c o s t s o f c u l t i v a t i o n . T h i s was n o t u n i q u e t o t h i s 

t a n k a l o n e s t h e same t h i n g had h a p p e n e d i n a n o t h e r V I R P V-

t a n k i n y a l a 1 9 8 3 , and M u r r y - F . u s t and Moore ( 1 9 8 3 ) h a v e 

r e p o r t e d t h e o c c u r r e n c e o f s i m i l a r a r r a n g e m e n t s i n m a j o r 

s c h e m e s a s w e l l . 

I n a l l t h e t r a d i t i o n a l t a n k s and i n o n e VIRP t a n k , 

o n l y p u r a n a l a n d was c u l t i v a t e d i n y a l a 1 9 8 4 and f a r m e r s 

c u l t i v a t e d t h e i r own p l o t s . I n o n e V I R P t a n k , h a l f o f 

t h e command a r e a was c u l t i v a t e d and c u l t i v a t i o n was d o n e 

o n l y b y t h o s e f a r m e r s who owned l a n d i n t h a t p a r t o f t h e 

command a r e a . T h i s m e t h o d was a d o p t e d d e s p i t e t h e a d v i c e 

o f t h e l o c a l A g r i c u l t u r a l P l a n n i n g Team t o p r a c t i c e t h e 

b e t h m a s y s t e m , j A c c o r d i n g t o t h e y a y a p a l a k a , v i l l a g e r s 

p r e f e r r e d t h i s m e t h o d b e c a u s e i t s i m p l i f i e s t h e p r o c e s s 

o f g r o w i n g a c r o p o n l y on p a r t o f t h e command, a r e a . 

I t was d e c i d e d t h a t t h e o t h e r h a l f o f t h e command a r e a 

wou ld b e c u l t i v a t e d i n t h e n e x t y a l a s e a s o n and t h a t 

f a r m e r s who w e r e n o t g r o w i n g a c r o p i n y a l a 1 9 8 4 would 

work a s h i r e d l a b o u r e r s f o r t h o s e f a r m e r s who w e r e 

g r o w i n g a c r o p . ' 
i 

i 

The a b o v e d i s c u s s i o n shows t h a t i f w a t e r i s 

a v a i l a b l e , a y a l a c r o p w i l l a l w a y s b e grown u n d e r some 

s y s t e m r e g a r d l e s s o f w h e t h e r a f o r m a l o r g a n i s a t i o n o f 

a f a r m e r s ' c o m m i t t e e e x i s t s o r n o t . I t a p p e a r s t h a t i t 

i s l a c k o f w a t e r r a t h e r t h a n a b s e n c e o f a n y f o r m a l 

o r g a n i s a t i o n w h i c h i n h i b i t s c u l t i v a t i o n o f a y a l a 

c r o p i n m o s t y e a r s . 



9 6 

Rotational water supply system; The recommendation for 
a rotational water supply originates from the assumption 
that paddy is grown under continuous flooded conditions 
in the dry zone villages, leading to tremendous waste 
of tank water. According to one source (F A O / U N D P / S R L , 1980), 
due to this wasteful practice in some areas as much as 
10-15 acre-feet of water are used while the actual 
requirement is 5-6 acre feet. According to another source 
(DAS, 1984a), the practice of growing paddy with,standing 
water in the field throughout the maha Reason increases 
irrigation water requirements by 12-18 acre-iriches per 
acre; and adoption of the same practice in yala season 
would necessitate an additional 12 acre-inches of irrigation 
water requirement per acre. These, figures indicate an 
increase in the amount of irrigation water requirement 
in the maha season by 77 percent"1"0 with a 3i? month variety 
and about 53 percent with a 4^-month variety Of paddy; 
in the yala season (usually a 3^-month variety of already 
is grown, the increase is equivalent to over one-third 
of the total irrigation water requirement (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 r6tational one. 

Rotational supply of water was being practised in 
all 20 tanks studied except one (Bakmeegama). All the 
ten traditional tanks practised a rotational water 
supply suggesting that farmers do not need advice on 
methods to improve distribution and minimise wastace of 
this scarce resource. .. The one tank (Bakmeegama) that did 
not adopt the rotational supply system was under the V I R P 

in Trincomalee although 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. 

10 This example is based on a late sown crop in Anuradhapura. 
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S p e c i f i c e x p l a n a t i o n s a r e n o t e a s y t o i d e n t i f y b u t 

i t i s w o r t h n o t i n g t h a t t r a d i t i o n a l l y t h i s v i l l a g e was 

d e p e n d e n t on i n c o m e f rom c o l l e c t i n g and s e l l i n g h o n e y -

i t s member s a r e p p p u l a r l y known a s b e l o n g i n g t o t h e Veddah 

c o m m u n i t y . W h i l s t t h i s s o u r c e how a c c o u n t e d f o r l e s s 

t h a n t e n p e r c e n t o f t h e i r e a r n i n g s ( s e e n o t e t o T a b l e I ) , 

t h e v i l l a g e d i d n o t h a v e a d e e p t r a d i t i o n o f paddy 

c u l t i v a t i o n . The m a i n i n c o m e ( 7 1 . 1 4 % o f t o t a l e a r n i n g s 

s e e T a b l e I ) was d a y l a b o u r work w h i c h was much more 

i m p o r t a n t i n t h i s v i l l a g e t h a n i n a n y o t h e r o f t h e 

v i l l a g e s s t u d i e d . 

T h i s t a n k h a s a v e r y f a v o u r a b l e c a p a c i t y i n r e l a t i o n 

t o t h e a r e a i t i r r i g a t e s and was t h e o n l y t a n k among a l l 

t h e t a n k s s t u d i e d w h e r e t h e r e p o r t e d s i z e o f t h e t a n k 

s t o r a g e a r e a was l a | r g e r t h a n t h a t o f i t s command a r e a . 

The c o n s e q u e n c e i s t h a t l i m i t e d e x p a n s i o n o f paddy a r e a u n d e r 

t h i s t a n k a l l o w s them t o u s e t h e i r t a n k v / a t e r l a v i s h l y , 

s u p p l y i n g w a t e r c o n t i n u o u s l y '. t o t h e f i e l d t h r o u g h o u t 

t h e s e a s o n . 

I n a l l o t h e r t a n k s y a y a p a l a k a and f a r m e r s s t a t e d 

t h a t t h e y p r a c t i c e a r o t a t i o n a l s y s t e m o f w a t e r s u p p l y 

b e c a u s e t h e amount o f w a t e r s t o r e d i n t h e i r t a n k wou ld 

n o t a l l o w them t o do o t h e r w i s e . I t b e c a m e q u i t e c l e a r 

f rom d i s c u s s i o n s w i t h f a r m e r s . , t h a t t h e y wou ld h a v e 

p r e f e r r e d t o h a v e w |a te r c o n t i n u o u s l y s u p p l i e d t o t h e i r 

f i e l d had t h e r e b e e n a b u n d a n t w a t e r t o do s o b e c a u s e 

c o n t i n u o u s s u p p l y o f w a t e r e n s u r e s b e t t e r y i e l d and 

c o n t r o l s w e e d s . | 

A l l o c a t i o n o f w a t e r f rom t a i l t o headg I n S r i L a n k a 

no r e s e a r c h h a s b e e n done on t h e p r o b l e m s o f t a i l - e n d 

c u l t i v a t o r s u n d e r m i n o r t a n k s . T h i s i s p e r h a p s b e c a u s e , 

g i v e n t h e p a u c i t y o f r e s e a r c h o f a n y s o r t o n m i n o r 



t a n k s , t h e p r o b l e m s o f t a i l - e n d e r s i n t h e s m a l l command 

a r e a s o f m i n o r t a n k s w e r e p r e s u m e d t o b e o f l o w p r i o r i t y . 

Howeve r , t h e r e > a s b e e n much r e s e a r c h on t h i s t o p i c i n 

m a j o r i r r i g a t i o n s c h e m e s w h i c h h a v e c l e a r l y d o c u m e n t e d 

the . d i f f i c u l t i e s a M d i s a d v a n t a g e d c o n f r o n t e d b y t a i l - e n d 

c u l t i v a t o r s * p u r f i e l d e x p e r i e n c e s u g g e s t s t h a t some 

o f t h e p r o b l e m s i d e n t i f i e d a r e a l s o f a c e d b y t a i l - e n d 

c u l t i v a t o r s u n d e r m i n o r t a n k s . 

The m a i n problem c o n s t a n t l y f a c e d b y t a i l - e n d 

c u l t i v a t o r s i s T i n s u f f i c i e n t s u p p l y o f w k t e r t o t h e i r p l o t s 

due t o c u l t i v a t o r s a t t h e hecid-ehd. t a k i n g a d i s p r o p o r t i o n a t e l y 

l a r g e s h a r e o f t h e a v a i l a b l e w a t e r . T h i s s i t u a t i o n b e c o m e s 

w o r s e i n t i m e s o f w a t e r s c a r c i t y , r e s u l t i n g i n r e d u c e d y i e l d 

o r c r o p f a i l u r e a t t h e t a i l - e n d . The w a t e r managemen t 

programme e x p e c t s t o o v e r c o m e t h i s p r o b l e m b y r e p l a c i n g 

t h e common P r a c t i c e o f h e a d - t o - t a i i a l i o d a t i o r t o f w a t e r 

w i t h t a i l - t o ^ h e a d . a l l o c a t i o n . W h i l e t h e p o t e n t i a l b e n e f i t s 

o f t h i s p r a c t i c e may be v e r y h igh , b o t h oh e q u i t y and 

e f f i c i e n c y c r i t e r i a , t h e r e a r e a l s o s e r i o u s c o n s t r a i n t s on 

i t s e f f e c t i v e i m p l e m e n t a t i o n . 

T a i l ^ t o - h e a d a l l o c a t i o n b f w a t e r r e q u i r e s t w o t h i n g s ; 

i . S u i t a b l e f i e l d c h a n n e l s and c o n t r o l s t r u c t u r e s t o 

f a c i l i t a t e i t s o p e r a t i o n ; a n d 

1 1 c h a n g e s i n e x i s t i n g w a t e r managemen t p r a c t i c e s 

r e q u i r i n g f a r m e r s p a r t i c i p a t i o n and c o o p e r a t i o n f o r 

e f f e c t i v e i m p l e m e n t a t i o n o f t h e new p r a c t i c e s . 

Downs t r eam work i n c l u d e d u n d e r t h e r e h a b i l i t a t i o n 



programme h a s b e e n d e s i g n e d t o t a k e c a r e o f t h e f i r s t 

p a r t . A c c o m p l i s h m e n t c f t h i ^ p a r t i s n o t l i k e l y t o 

f a c e . h o s t i l i t y from t h e f a r m e r s b e c a u s e o f t h r e e r e a s o n s s 

i . t h e w o r k , and b e n e f i t f rom i t , i s v i s i b l e , 

i . e . , i m p r o v e m e n t i n d i s t r i b u t i o n . o f w a t e r 

irt a l l p a r t s o f t h e command a r e a ; 

i i f a r m e r s c a n e a r n some money d u r i n g t h e 

c o n s t r u c t i o n p h a s e b y w o r k i n g a s h i r e d 

l a b o u r e r s ; and 

i i i t h e r e i s n o i n t e r f e r e n c e w i t h c u l t i v a t o r s 

e s t a b l i s h e d r i g h t s of c u l t i v a t i o n <M? w i t h when 

arid how t h e y r e c e i v e w a t e r . P r o b l e m s s t a r t 

a t t h e Implementation s t a g e o f t h e s e c o n d 

p a r t i n v o i v l r i g c h a n g e s i n t h e e x i s t i n g w a t e r 

management p r a c t i c e s . 

T h e s e t h i n g s a r e much e a s i e r s a i d t h a n d o n e e s p e c i a l l y 

b e c a u s e a l l f a r m e r s c a n n o t b e e x p e c t e d . t o r e s p o n d i n t h e 

same m a n n e r due t o the 1 d i f f e r e n t i a l i m p a c t o f t h e new * ' : J 

p r a c t i c e s on t h e m . t a i l - t o - h e a d a l l o c a t i o n o f w a t e r , n o 

d o u b t , w i l l b e C o n s i d e r e d a s a b l e s s i n g b y t a i l - e n d f a r m e r s 

b u t i t i s v e r y .li3ke% tb a n t a g o n i s e t h e h e a d - e n d f a r m e r s 

who may v i e w i t as i n t r u s i o n ori t h e i r e s t a b l i s h e d r i g h t s 

Of c u l t i v a t i o n , i . e . , g e t t i n g 1 . Water f i r s t . In r e v i e w i n g a 
number o f c a s e s t u d i e s , Oxby and B o t t r a l l (n . d . ) r e a c h a 

b r o a d l y s i m i l a r c o n c l u s i o n t h a t a t t e m p t s to i n c r e a s e o v e r a l l 

e q u i t y t h r o u g h t r a n s f e r s o f w a t e r t o downst ream, u s e r s " w i l l 

1 1 I t i s n o t n e c e s s a r i l y t h e c a s e t h a t e x i s t i n g d o w n s t r e a m 
w o r k s w e r e i n a d e q u a t e f o r i m p l e m e n t a t i o n o f t a i l t o 
h e a d a l l o c a t i o n b u t t h e i r i m p r o v e m e n t , b y m a k i n g 
c o n t r o l e a s i e r , m a k e s a n y d i s t r i b u t i o n s y s t e m e a s i d r . 



• 1 0 0 ' 

T y p e s o f s c a r c i t y ? , W a t e r i s p e r h a p s t h e s c a r c e r e s o u r c e 

i n t h e d r y z o n e ( C h a m b e r s , 1 9 7 4 ? H a r r i s s , 1 9 7 7 ) and t h e 

q u a n t i t y a v a i l a b l e i s t h e c r i t i c a l d e t e r m i n a n t o f w h e t h e r 

o n e g e t s a c r o p and how much o n e g e t s . To u n d e r s t a n d 

a t t i t u d e s t o w a r d s t a i l - t o - h e a d w a t e r , a l l o c a t i o n , i t i s 

• u s e f u l t o c a t e g o r i s e d i f f e r e n t t y p e s o f ' ^ s c a r c i t y f a c e d 

i n t h e s e . : t a n k s . 

I t i s w o r t h n o t i n g f i r s t t h a t t h e ; e q u i t y and e f f i c i e n c y 

g a i n s c a n a r i s e o n l y when w a t e r s c a r c i t y i ? r e s u l t i n g i n 

t a i l - e n d c r o p l o s s e s ? s u c c e s s i n o r g a n i s i n g t a i l - t o - h e a d 

a l l o c a t i o n i s o f l i t t l e i n t e r e s t o t h e r w i s e . And a s 

C h a m b e r s ( 1 9 8 0 , p . 3 7 ) h a s p o i n t e d o u t , p r i o r i t y t o t a i l - e n d e r 

c a n r e s u l t i n t h e , r e d u c t i o n o f e f f i c i e n c y o f w a t e r u s e 

due t o c o n v e y a n c e l o s s e s and l o s s o f o p p o r t u n i t y t o r e u s e , 

d r a i n a g e , w a t e r and t o u s e f u l l y r a i s e t h e w a t e r t a b l e . 

^ l i o w i n g U p h b f f et a i ? ( 1 9 8 2 ) ,;>_ wei u s e - t w o c a t e g o r i e s , 

m o d e r a t e s c a r c i t y and e x t r e m e s c a r c i t y ; t h e p r o b a b l e 

s u c c e s s o f a n y p l a n n e d i n t e r v e n t i o n / d i s t r i b u t e w a t e r 

m o r e . e q u i t a b l y among c u l t i v a t o r s w i l l d e p e n d on t h e p a r t i c u 

p a r t i c u l a r t y p e . p f s c a r c i t y i n q u e s t i o n . 

M a t e r i s m o d e r a t e l y s c a r c e , when t h e amount o f w a t e r 

s t o r e d , i n t h e t a n k i s s u f f i c i e n t t o m e e t g e n u i n e w a t e r n e e d s 

( w a t e r r e q u i r e d o n l y f o r c r o p g r o w t h ) o f a l l c u l t i v a t o r s 

w i t h , . c a r e f u l r a t i o n i n g r and i t d o e s n o t deinand p e r s o n a l 

s a c r i f i c e i n t h e fo rm o f a r e d u c e d y i e l d , , a s s u m i n g a s t a n d i n g 

c r o p i n t h e . f i e l d , r b y anybody , i n . o r d e r f o r . O t h e r s t o 

s a v e t h e i r c r o p . 

come i n t o c o n f l i c t w i t h u p s t r e a m f a r m e r s ' a d h e r e n c e 

t o t h e p r i n c i p l e o f p r i o r - . r i g h t s " ( i b i d , p . 2 1 ) . The • r e s t 

o f t h e s e c t i o n d i s c u s s e s t h e t a i l - t o - h e a d a l l o c a t i o n u n d e r 

t h r e e h e a d i n g s s t y p e s o f s c a r c i t y ' , p r i o r ' p h y s i c a l ' a c c e s s ? 

and, i n f l u e n t i a l ; f a r m e r s * - ; h 
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Water is extremely scarce when there is not.sufficient 
water in the tank to meet genuine water requirements of 
all cultivators (assuming a standing drop in the field). 
This, can be created by two different situations. In one 
situation, the amount of water stored in the tank is such 
that all cultivators can be provided with that minimum amount 
of water necessary to avoid a total crop failure. The 
result is that every body gets some crop although at reduced 
levels of yield.- In the second situation, the amount of water 
in the tank is s o little that it can only ensure a reduced 
yield and only on part of the command area. In 
circumstances like this, water can be supplied to some plots 
to avoid their total loss of crop only by eliminating other 

i 

plots. Usually, it is the tail-end plots :that get.eliminated 
because it is difficult to deliver water to these plots 
in times: of severe water shortage as: they are further away 
from the tank bund. This situation requires personal 
sacrifice (a lost crop) by some people so. that others . 
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 happen if the irrigation capacity, 
of the tank water is overestimated. 

G i v e n the nature of scarcities, it will not be too; ; : 

misleading to expect that the tail-to-head allocation of 
water is lftely to receive greater support 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 be very optimistic to expect: 
the tail-to-head water allocation or any similar measure 
to work; everybody would be too anxious to save their 
crop and. would try to get water to their field by 
adopting any means. From our field experience examples 
of 'any means' include 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 water is that water has to pass through the 
head-end to be delivered at the tail-end. If there is any 
uncertainty in the minds of the head-end cultivators about 
getting enough water for their land, they will not allow 
water to flow to the tail-end without- taking water to their 
plots first. Yaya palaka and cultivation officers 
mentioned that farmers behave in this way, evenwhen,there 
is no real risk of losing their share of water. In theory, 
this practice can be checked by 'policing 5 especially if 
water is issued only during the day, but according to the 
yaya palaka and farmers, it is in practice difficult to guard 
for even lo - 1 2 hours a day. Moreover, it is very .likely that 
too much 'policing" may lead to confrontation with head-end 
cultivators and sometimes pose threats of physical violence 
(Moore, 1980). , , 

Influential head-enders'Thirdly, the presence of one or 
two influential large farmers.at the head-end (as in many 
cases there are) is enough to discourage the operation of 
the feail-to-head allocation of water or to make it; 
non-functioning. They can change any planned schedule 
to suit their purpose, in this case getting water to their 
plots first and in sufficient quantity, because-of their 
influence on -the: villagers and on the village level 
government officials. The basis of their strength is their 
wealth and political linkages (i.e. having friends or 
relatives who are M P s ) . ' 
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Thi s was t h e c a s e i n o n e t a n k u n d e r VIRP i n t h e 

T r i n c o m a l e e d i s t r i c t w h i c h i n f a c t , h a p p e n e d t o b e t h e 

. . p i l o t s c h e m e . ; f o r t h e w a t e r managemen t programme 

i n t h a t d i s t r i c t . T h e y a y a . p a l a k a and C u l t i v a t i o n 

O f f i c e r o f t h a t t a n k s t a t e d c a t e g o r i c a l l y t h a t b e c a u s e o f 

two i n f l u e n t i a l r i c h f a r m e r s a t t h e h e a d - e n d i t was 

u n t h i n k a b l e t o a l l o c a t e w a t e r t o any o t h e r p l o t s w i t h o u t 

g i v i n g w a t e r t o t h e i r p l o t s f i r s t . E v e n i n t i m e s o f w a t e r 

r a t i o n i n g d u e t o s c a r c i t y , t h e s e two f a r m e r s t a k e e n o u g h 

w a t e r t o t h e i r p l o t s d i r e c t l y f rom t h e t a n k b y u s i n g t h e i r 

own pum.pt s e t s . A c c o r d i n g t o t h e v a v a p a l a k a and. t h e 

C u l t i v a t i o n O f f i c e r , n o t much c a n b e done a b o u t i t b e c a u s e 

e v e r y b o d y i n t h e v i l l a g e i s d e p e n d e n t on t h e s e two f a r m e r s 

f o r c r e d i t i n t i m e s o f d i s t r e s s / n o b o d y w a n t s t o g o a g a i n s t 

t h e m and i t i s a l s o b e l i e v e d t h e y c a n g e t t h e v i l l a g e - l e v e l 

g o v e r n m e n t o f f i c i a l s t r a n s f e r r e d i f t h e y do n o t c o o p e r a t e . 

T h i s p r o b l e m i s n o t , o f c o u r s e , u n i q u e t o t h i s t a n k , i t 

a p p a r e n t l y h a p p e n s c r u i t e f r e q u e n t l y u n d e r b o t h m i n o r and 

m a j o r i r r i g a t i o n s c h e m e s . P o l i t i c a l p r e s s u r e f rom l o c a l MPs 

t o d e v i a t e f rom t h e w a t e r a l l o c a t i o n s c h e d u l e d e c i d e d a t t h e 

k a n n a m e e t i n g s and g e t t i n g n o n - c o o p e r a t i v e s t a f f o f t h e 

I r r i g a t i o n D e p a r t m e n t t r a n s f e r r e d a r e n o t v e r y uncommon i n 

many o f t h e m a j o r i r r i g a t i o n s c h e m e s ( s e e f o r e x a m p l e , 

CH2M H i l l , 1 9 7 9 ? K o o r e , 1 9 8 0 ; M u r r a y - R u s t , 1 9 8 3 ) . 

A v a r i a t i o n on t h e i n f l u e n t i a l h e a d - e n d e r s t h e m e i s w h e r e 

t h e y a y a p a l a k a h a s h i s l a n d i n t h e h e a d - e n d . I f t h i s i s s o 

and i f h e has* a n y d o u b t s a b o u t g e t t i n g s u f f i c i e n t w a t e r t o 

h i s f i e l d a f t e r a l l o c a t i n g w a t e r t o t h e t a i l - e n d f i r s t , 

he i s v e r y l i k e l y "to b e t e m p t e d t o c h a n g e t h e s c h e d u l e . 

P r e c i s e l y t h i s happened i n o n e t a n k u n d e r IRDP i n K u r u n e g a l a 

d i s t r i c t i n Y a l a 1 9 8 3 ? t a i l - t o - h e a d a l d o c a t i o n o f w a t e r 

was b e i n g p r a c t i s e d i n t h i s t a n k b u t t h e y a y a p a l a k a 

m e n t i o n e d t h a t t h e r e was c r o p f a i l u r e on 5 - 6 a c r e s o f l a n d 

a t t h e t a i l - e n d 1 d u e t o n o n - a v a i l a b i l i t y o f w a t e r a t t h e end 

o f . t h e s e a s o n , j The r e p l y t o t h e o b v i o u s q u e r y on how t h a t 

http://pum.pt
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c o u l d h a v e happened, when t h e t a i l - e n d was s u p p o s e d t o g e t 

w a t e r f i r s t was t h a t a s t h e r e was n o t e n o u g h w a t e r d u r i n g 

t h e l a s t , two s h i f t s o f w a t e r i s s u e t o c o v e r t h e t o t a l canroand 

a r e a , h e d e c i d e d n o t t o f o l l o w a n y s c h e d u l e b u t j u s t t o open 

t h e s l u i c e and l e t t h e c u l t i v a t o r s h e l p t h e m s e l v e s . 

P r e d i c t a b l y ' ' t h ' i s r " m e a n t t ^ a t T j f ' ; t h ! e ; ^ m e h e a d - e r i d e r s ^ h a d 

f i n i s h e d h e l p i n g t h e m s e l v e s t h e r e was no w a t e r ' l e f t ' f o r t h e 

e x t r e m e t a i l - e n d c u l t i v a t o r s . T h e y a y a p a l a k a f a i l e d t o give: 

a n y s a t i s f a c t o r y e x p l a n a t i o n o f t h e b a s i s on w h i c h he t o o k 

h i s d e c i s i o n b u t h i s m o t i v e a u i c k l y b e c a m e a p p a r e n t when we 

found o u t , d u r i n g o u r v i s i t t o t h e command a r e a , t h a t h i s 

land. Was l o c a t e d i n t h e h e a d - e n d p a r t o f t h e command a r e a . 

One w o n d e r s w h e t h e r t h e y a y a p a l a k a would h a v e t a k e n t h e 

same d e c i s i o n had h i s l a n d b e e n l o c a t e d a t t h e t a i l - e n d . 

I t i s d i f f i c u l t t o d r a w g e n e r a l i s a b l e c o n c l u s i o n s 

i a i v e n t h e c o m p l e x i t y o f t h e c o n s i d e r a t i o n s i n v o l v e d 

i n d e t e r m i n i n g t h e n e e d f o r t h e l i k e l i h o o d o f 

s u c c e s s f u l l y i m p l e m e n t i n g t a i l - t o - h e a d , a l l o c a t i o n . F o r 

t a n k s and s e a s o n s w h e r e m o d e r a t e s c a r c i t y o c c u r s , an 

e n t h u s i a s t i c and p e r s u a s i v e APT m i g h t w e l l a c h i e v e i m p l e ­

m e n t a t i o n . Where e x t r e m e s c a r c i t y o c c u r s o r w h e r e t h e r e 

a r e i n f l u e n t i a l h e a d - e n d e r s , e v e n t h e m o s t s u b t l e 

p e r s u a s i o n f rom APTs i s l i k e l y t o b e i n e f f e c t i v e . M o s t 

t a n k s i n m o s t s e a s o n s p r o b a b l y f a l l i n t o t h e l a t t e r c a t e g o r y . 
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A p p e n d i x t o C h a p t e r T h r e e 

12 The p r o j e c t d o c u m e n t d o e s n o t p r o v i d e s e p a r a t e f i g u r e s 
f o r a r e a s to b e c o v e r e d b y t h e m a j o r and m i n o r s c h e m e s , 
D i s c u s s i o n h e r e w i l l b e l i m i t e d t o m i n o r t a n k s o n l y . 

T h i s a p p e n d i x d e t a i l s t h e m i n o r t a n k p r o g r a m m e s 

o f t h e P u t t a l a m i n t e g r a t e d R u r a l D e v e l o p m e n t P r o j e c t , 

t h e A n u r a d h a p u r a Dry Zone P r o j e c t , and t h e F r e e d o m From 

Hunger C a m p a i g n ' s " S m a l l R e s e r v o i r V i l l a g e Communi ty 

R e h a b i l i t a t i o n F r o g r a m m e " . I n m o s t r e s p e c t s , t h e f i r s t 

two h a v e w a t e r management p rog rammes c o r r e s p o n d i n g t o 

t h o s e a n a l y s e d i n t h e t e x t . The FFHC programme i s i n 

s e v e r a l r e s p e c t s d i f f e r e n t i n i t s o b j e c t i v e s and a p p r o a c h 

and r e p r e s e n t s an i l l u m i n a t i n g a l t e r n a t i v e . 

i 

P u t t a l a m R u r a l D e v e l o p m e n t P r o j e c t 

T h i s i s an i n t e g r a t e d r u r a l d e v e l o p m e n t p r o j e c t and o n e 
o f i t s o b j e c t i v e s i s t o r e h a b i l i t a t e 1 0 m a j o r s c h e m e s 
and 2 0 0 m i n o r t a n k s i n P u t t a l a m d i s t r i c t t o i m p r o v e 

d e l i v e r y o f w a t e r on 1 8 , 9 0 0 a c r e s o f i r r i g a t e d paddy 
1 2 

l a n d w i t h s p e c i a l f o c u s on w a t e r managemen t p r o g r a m m e . 

T h e r e a r e s e v e r a l i n t e g r a t e d r u r a l d e v e l o p m e n t p r o j e c t s 

i n S r i L a n k a funded b y d i f f e r e n t d o n o r a g e n c i e s . The f i r s t 

s u c h p r o j e c t was t a k e n up i n K u r u n e g a l a d i s t r i c t i n 1 9 7 9 . 

w i t h f i n a n c i a l s u p p o r t f rom t h e W o r l d B a n k . O t h e r s h a v e 

b e e n i m p l e m e n t e d f o r P u t t a l a m and M a t a l e (Wor ld B a n k ) , 

M a t a r a ( S w e d e n ) , H a m b a n t o t a ( N o r w a y , ) Nuwara E l i y a 

( N e t h e r l a n d s ) and D a d u l l a ( I F A D ) . A l l t h e s e p r o j e c t s 

i n c l u d e r e h a b i l i t a t i o n o f i r r i g a t i o n s c h e m e s ( b o t h m a j o r 

and m i n o r a s o n e , o f t h e i r m a j o r c o m p o n e n t s ) . 



O b j e c t i v e s ' The m a i n o b j e c t i v e o f t h e p r o j e c t i s t o i m p r o v e 

p r d d u c t i v i t y , i n c o m e s and s t a n d a r d s o f l i v i n g o f p e o p l e 

i n P u t t a l a m d i s t r i c t . T o a t t a i n t h i s o b j e c t i v e t h e p r o j e c t 

h a s adopted" an i n t e g r a t e d approach t o d e v e l o p m e n t 

c o n s i s t i n g o f f i v e m a j o r c o m p o n e n t s . 

i . A g r i c u l t u r a l S e c t o r s c o c o n u t d e v e l o p m e n t , a g r i -

C u l t u r a l c r e d i t , o t h e r a g r i c u l t u r e s u p p o r t i n g 

- s e r v i c e s , l i v e s t o c k , f i s h e r i e s and f o r e s t r y . 

i i W a t e r r e s o u r c e s e c t o r % i r r i g a t i o n and. w a t e r 

m a n a g e m e n t , g r o u n d w a t e r e x p l o r a t i o n and e x p l o i t a ­

t i o n , and r u r a l w a t e r s u p p l y . 

i i i E c o n o m i c i n f r a s t r u c t u r e s r o a d s and r u r a l 

e l e c t r i f i c a t i o n . 

i v S o c i a l i n f r a s t r u c t u r e s h e a l t h , e d u c a t i o n and 

v o c a t i o n a l t r a i n i n g . , r . 
P r o j e c t Management 

C o s t s and b e n e f i t s s T h e p r o j e c t l i f e h a s b e e n e s t i m a t e d t o 

b e 2 5 y e a r s . T h e p r o j e c t w i l l r e a c h i t s f u l l m a t u r i t y i n 

t h e 8 t h y e a r a f t e r t h e c o m p l e t i o n o f t h e p r o p o s e d 

i m p r o v e m e n t s . I t h a s b e e n e s t i m a t e d t h a t t h e f o l l o w i n g 

b e n e f i t s w i l l b e d e r i v e d f rom t h e p r o j e c t a f t e r 8 y e a r s due 

t o i m p r o v e m e n t i n i r r i g a t i o n w a t e r d e l i v e r i e s and i n c r e a s e d 

a v a i l a b i l i t y o f o t h e r i n p u t s b r o u g h t i n b y t h e p r o j e c t s 

t h e y i e l d o f paddy w i l l i n c r e a s e f rom 39 b u s h e l s p e r a c r e 
2.3 ••!'•'-• i - i c 

t o 5 0 b u s h e l s p e r a c r e g e n e r a t i n g an i n c r e m e n t a l paddy 

p r o d u c t i o n o f a b o u t 1 4 , 0 0 0 MT w h i c h w o u M i n c r e a s e paddy 

1 3 The p r o j e c t d o c u m e n t d o e s n o t p r o v i d e s e p a r a t e f i g u r e s 

o f b e n e f i t s t o b e d r i v e d . from t h e m a j o r and m i n o r 

s c h e m e s . 
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p r o d u c t i o n i n P u t t a l a m d i s t r i c t b y 6 5 p e r c e n t ; c r o p p i n g 

i n t e n s i t y wou ld i n c r e a s e f rom 1 2 2 p e r c e n t t o 1 5 7 p e r c e n t 

and i n c o m e s o f p a d d y - p r o d u c i n g f a r m e r s u n d e r r e h a b i l i t a t e d 

m i n o r t a n k s wou ld d o u b l e . 
• 

I m p l e m e n t i n g a g e n c y f o r r e h a b i l i t a t i o n o f m i n o r t a n k s ; 

i 

The I r r i g a t i o n D e p a r t m e n t i s r e s p o n s i b l e f o r p l a n n i n g , 

d e s i g n i n g and c o n s t r u c t i n g a l l m i n o r t a n k s r e h a b i l i t a t e d 

u n d e r t h e p r o j e c t . R e h a b i l i t a t i o n o f m i n o r t a n k s i n c l u d e s ; 

d e s i l t i n g o f t a n k s ; s t r e n g t h e n i n g o f t a n k b u n d s ; r e p a i r s 

and i m p r o v e m e n t s Of s l u i c e s and s p i l l w a y s ; i n s t a l l i n g 

m e a s u r i n g d e v i c e s ' t o m e a s u r e d i s c h a r g e s a s w e l l a s t o 

e v a l u a t e t h e s eep l age l o s s e s ; and o n - f a r m d e v e l o p m e n t 

w o r k s t o f a c i l i t a t e t h e w a t e r managemen t p r o g r a m m e . 
I 
I 

O p e r a t i o n and m a i n t e n a n c e o f t h e r e h a b i l i t a t e d m i n o r t a n k s ; 

The DAS, i n c o o p e r a t i o n w i t h t h e b e n e f i c i a r y f a r m e r s , i s 

r e s p o n s i b l e f o r o p e r a t i o n and m a i n t e n a n c e o f a l l t h e 

r e h a b i l i t a t e d m i n o r t a n k s . H o w e v e r , t h e I r r i g a t i o n 

D e p a r t m e n t i s r e s p o n s i b l e f o r m a i n t a i n i n g t h e r e h a b i l i t a t e d 

t a n k s f o r 2 y e a r s f o l l o w i n g t h e r e h a b i l i t a t i o n . 

i 

I m p l e m e n t i n g a g e n c y f o r t h e w a t e r managemen t p r o g r a m m e ; 

i 

The DAS i s r e s p o n s i b l e f o r d e v e l o p i n g s p e c i f i c w a t e r 

management p rog rammes f o r t h e i n d i v i d u a l r e h a b i l i t a t e d 

t a n k s i n c o n s u l t a t i o n w i t h t h e f a r m e r s . T h e w a t e r m a n a g e m e n t 

p rog rammes f o r m i n o r t a n k s i n t h e P u t t a l a m p r o j e c t and 

i n o t h e r i n t e g r a t e d r u r a l d e v e l o p m e n t p r o j e c t s a r e 
" i o f 

i d e n t i c a l t o t h a t / t h e V . R p r o j e c t , w h i c h i s d i s c u s s e d i n 
i 

d e t a i l i n t h e t e x t . 
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Criteria for selecting minor tanks; 

i. The command area under each tank should not „ 
be less than 20 acres other than in exceptional 
bases dictated by technical requirements? * 

ii The useful storage 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 acreift.the 
intermediate zone; 

iii The tank should have a record of being filled 
at least three times during the last five years 
or hydraulogic studies indicate comparable 
yield for damaged tanks; 

iv the tank should directly benefit at least ten 
families; 

v the incremental area brought under direct 
irrigation should be at least ten times.the 
private irrigated land submerged, or five 
times other cultivated lands-.submerged; 
and 

vi the rehabilitation cost, including v;ater management 
facilities, should not be more than Rs. 3,500 
per acre of incremental irrigated area or . . 
Rs. 5,000 per acre for the total command area 
(World Bank, 1980 p. 7 5 ) . 
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14 Now o n l y 2 9 0 t a n k s w i l l b e r e h a b i l i t a t e d due t o c o s t 
o v e r u n s o n t n e o r i g i n a l e s t i m a t e ( A R T I , n . d . ) 

15 Now o n l y 1 2 0 0 0 f a m i l i e s w i l l b e n e f i t due t o t h e c u t 
i n number o f t a n k s t o b e r e h a b i l i t a t e d ( A R T I , n . d . ) 

A n u r a d h a p u r a Dry Zone A g r i c u l t u r a l P r o j e c t 

. , 1 4 
T h i s p r o j e c t a i m s a t r e h a b i l i t a t i n g 6 0 0 m i n o r t a n k s 

i n A n u r a d h a p u r a d i s t r i c t i n o r d e r t o p r o v i d e i r r i g a t i o n 

f a c i l i t i e s on a b o u t 2 0 , 0 0 0 a c r e s o f new f a r m i n g l a n d 

a l o n g w i t h a w a t e r management s y s t e m and t o s t a b i l i s e 

a b o u t 6 5 , 0 0 0 a c r e s o f c h e n a l a n d w i t h i m p r o v e d 

a g r i c u l t u r a l p r a c t i c e s . A b o u t 2 3 , 0 0 0 " f a m i l i e s , a l l 

f rom p o o r (owning l e s s t h a n h a l f t o o n e a c r e o f paddy 

l a n d and m a i n l v d e p e n d e n t on c h e n a l a n d ) and l a n d l e s s 
1 5 

c l a s s e s w i l l b e n e f i t d i r e c t l y f rom t h e p r o j e c t . As 

i r r i g a t e d paddy l a n d i s s c a r c e i n r e l a t i o n t o t h e 

p o p u l a t i o n , e a c h f a m i l y w i l l b e a l l o c a t e d 1 a c r e o f 

i r r i g a t e d paddy l a n d and 3 a c r e s o f r a i n f e d l a n d f o r 

g r o w i n g s u b s i d i a r y c r o p s . A l l o t m e n t o f l a n d w i l l b e 

s u p p o r t e d b y s e c u r i t y o f t e n u r e w h i c h w i l l g i v e t h e 

c u l t i v a t o r s a c c e s s t o i n s t i t u t i o n a l c r e d i t . 

O b j e c t i v e s ; T h i s i s a c o m p r e h e n s i v e r u r a l d e v e l o p m e n t 

p r o j e c t and i t h a s s e v e r a l o b j e c t i v e s ; 

i t o e s t a b l i s h a t e c h n i c a l l y v i a b l e an/3 e c o n o m i c a l l y 

a t t r a c t i v e f a r m i n g s y s t e m b y c o m b i n i n g r a i n f e d 

and i r r i g a t e d f a r m i n g w h i c h w i l l b e s u p p o r t e d b y a 

s t r o n g i n f r a s t r u c t u r e and i m p r o v e d a g r i c u l t u r a l 

f a c i l i t i e s and s e r v i c e s ? 

i i t o s u p p l e m e n t t h i s f a r m i n g s y s t e m w i t h s m a l l - h o l d e r 

l i v e s t o c k e n t e r p r i s e s ? 

i i i t o h e l p p r o t e c t a v a i l a b l e p r o d u c t i v e r e s o u r c e s 

f rom f u r t h e r d e p l e t i o n b e c a u s e o f s h i f t i n g 

c u l t i v a t i o n ; and 
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iv ,. to .try, to develop, a model ..of, farming systems 
which can be replicated in .other dry zone areas 
with similar agro-ecoiogical conditions. 

Anuradhapura has been chosen as the project location for , 
specific reasons.; it represents the typical characteristics 
of dry, zone farming where rainfed cultivation and chena, 
cultivation, predominate; chena cultivation is widespread, 
causing rapid depletion of. natural resources through 
deforestation and soil erosion; there is. a great potential 
for increased, food production through development of land 
and water resources which at present are under-utilised; 
there is a large number of abandoned minor tanks in the 
district whos^ rehabilitation will increase, agricultural 
productivity. W T - , 

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)-. The project has an estimated cost 
of US$ 39.6 million or US? 29.6 million net of 

. the 
contingencies. Of/total budget, about 50 percent is a 
allocated to minor vtank rehabilitatioh wOrks, and the 
amount allocated under the ' water management head is about 
16 percent of that (and eight percent of the total). The 
project life has been estimated to be 30 years. The 
project will become fully developed by the tenth year 
and will generate the following benefits; overall cropping 
intensity should increase from ,73 percent to 169 percent; 
average yield of paddy should increase from 0.8 tons per 
acre to 1 . 4 tons per acre which will mean an annual 
incremental paddy production of about 58,600 tons; income 
of farm families should ;double; and social disparity should 
be minimised as land will be allocated to poor and landless 
families. 
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I m p l e m e n t i n g a g e n c y f o r r e h a b i l i t a t i o n w o r k s ; 

The I r r i g a t i o n D e p a r t m e n t i s r e s p o n s i b l e f o r c a r r y i n g o u t 

t h e r e h a b i l i t a t i o n w o r k s . T h e s e i n c l u d e i n c r e a s i n g t h e . 

s t o r a g e c a p a c i t y o f t a n k s b y r e m o v i n g s i l t ; i m p r o v e m e n t 

o f t h e c a t c h m e n t a r e a ; r e p a i r s and i m p r o v e m e n t s o f t a n k 

b u n d s , g p i l w a y s arid s l u i c e s and o n - f a r m d e v e l o p m e n t 

w o r k s t o f a c i l i t i a t e d i s t r i b u t i o n o f w a t e r . 

O p e r a t i o n and m a i n t e n a n c e o f t h e r e h a b i l i t a t e d t a n k s ; I t 

i s t h e r e s p o n s i b i l i t y o f t h e GOSL t o p r o v i d e n e c e s s a r y 

f u n d s t o t h e DAS t o k e e p t h e r e h a b i l i t a t e d t a n k s i n g o o d 

c o n d i t i o n and o p e r a t i o n and m a i n t e n a n c e o f t h e s e t a n k s 

w i l l b e managed b y t h e f a r m e r s w i t h a s s i s t a n c e f rom t h e 

DAS s t a f f . 

I m p l e m e n t i n g a g e n c y f o r w a t e r managemen t p r o g r a m m e ; 

P l a n n i n g and i m p l e m e n t a t i o n o f w a t e r managemen t p rogramme 

w i l l b e e x e c u t e d b y t h e DAS. 

T h i s programme w i l l i n c l u d e 

e s t a b l i s h m e n t o f 4 0 p i l o t s c h e m e s on w a t e r m a n a g e m e n t . 

The o b j e c t i v e s a r e t o c o n d u c t f i e l d r e s e a r c h on e f f i c i e n t 

u s e o f w a t e r ; m e a s u r e s t o r a g e and c o n v e y a n c e l o s s e s o f 

w a t e r ; i n t r o d u c e r o t a t i o n a l w a t e r s u p p l y t o e n s u r e 

e q u i t a b l e d i s t r i b u t i o n o f w a t e r t o a l l f a r m e r s ; d e s i g n 

s i m p l e and s u i t a b l e s t r u c t u r e f o r o n - f a r m d e v e l o p m e n t w o r k ; 

o r g a n i s e f a r m e r s a s s o c i a t i o n s t o t r a i n and i n v o l v e them i n 

m a i n t e n a n c e o f t h e s y s t e m and i n w a t e r m a n a g e m e n t ; t r a i n 

t h e i m p l e m e n t i n g s t a f f f o r p l a n n i n g , c o n s t r u c t i o n and 

m a i n t e n a n c e o f t h e s c h e m e s . T h e s e p i l o t s c h e m e s w i l l b e 

s e l e c t e d f rom d i f f e r e n t p a r t s o f A n u r a d h a p u r a d i s t r i c t 

a l l o w i n g r e p r e s e n t a t i o n o f d i f f e r e n c e s i n s i z e o f t h e 

command a r e ^ t o p o g r a p h y and s o i l t y p e . 
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C r i t e r i a f o r s e l e c t i n g t a n k s ; 

i command a r e a u n d e r e a c h o f t h e p r o p o s e d t a n k s , w i l l 

n o t b e l e s s t h a n 2 0 a c r e s w i t h a s t o r a g e c a p a c i t y 

o f n o t l e s s t h a n 6 0 a c r e - f e e t ? 1 

* 

i i m i n o r t a n k s w i l l b e l o c a t e d , c l o s e t o t h e s e t t l e m e n t 

v i l l a g e s ? and 

i i i t h e i n v e s t m e n t c o s t p e r a c r e w i l l n o t e x e e e d 

R s . 1 0 , 0 0 0 on an a v e r a g e , w i t h e x c e p t i o n s a l l o w e d 

f o r t e c h n i c a l c o n s i d e r a t i o n s . The e c o n o m i c i n t e r n a l 

r a t e o f L r e t u r n ( E I R R ) f o r e a c h t a n k w i l l b e a t l e a s t 

1 5 p e r c e n t (ADB, , 1 9 8 0 p . 5 6 ) . 

N a t i o n a l F r e e d o m From H u n g e r C a m p a i g n ; (FFHC) ; 

S i n c e 1980FFHC h a s b e e n i n v o l v e d w i t h r e s t o r a t i o n o f 

a b a n d o n e d s m a l l t a n k s ( w i t h a c a p a c i t y t o i r r i g a t e l e s s 

t h a n 5 0 a c r e s o f l a n d ) i n t h e d r y z o n e u n d e r i t s " S m a l l 

R e s e r v o i r V i l l a g e Communi ty R e h a b i l i t a t i o n P r o g r a m m e " . 

A l t h o u g h t h e p r o j e c t i s m a i n l y c o n c e r n e d w i t h r e s t o r a t i o n 

o f a b a n d o n e d t a n k s , i t a l s o does - some r e h a b i l i t a t i o n w o r k . 

Up t o J u l y 1 9 8 4 , 8 0 a b a n d o n e d t a n k s h a v e b e e n r e s t o r e d 

and 3 1 t a n k s h a v e b e e n r e h a b i l i t a t e d u n d e r t h i s p r o g r a m m e . 

FFHC i s a v o l u n t a r y a g e n c y . I t r e c e i v e s f i n a n c i a l 

s u p p o r t f rom t h e D e u t s c h e W e l t h u n g e r h i l f e and j t h e EEC 

and i t o p e r a t e s u n d e r t h e a u s p i c e s o f t h e M i n i s t r y o f 

A g r i c u l t u r a l D e v e l o p m e n t and R e s e a r c h . 

O b j e c t i v e s ; The o b j e c t i v e s o f t h e programme f a l l u n d e r 

t h r e e broad, c a t e g o r i e s . The m a i n o b j e c t i v e i s t o i m p r o v e 

l i v i n g s t a n d a r d s o f p o o r r u r a l c o m m u n i t i e s b y r e s t o r i n g 

t h e i r t a n k s . The s e c o n d o b j e c t i v e i s t o r e v i v e t h e a n c i e n t 

s y s t e m w h e r e f a r m e r s w e r e r e s p o n s i b l e f o r m a i n t e n a n c e and 

r e p a i r s o f t h e i r t a n k s b y f o r m i n g a R e s e r v o i r C o u n c i l (RC) 

and a R e s e r v o i r M a i n t e n a n c e Fund (RMF) f o r e a c h o f t h e 

r e s t o r e d / r e h a b i l i t a t e d t a n k s . ; 
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I n v i l l a g e s w i t h a b a n d o n e d t a n k s , c h e n a c u l t i v a t i o n 

i s p r a c t i s e d , c a u s i n g d e p l e t i o n o f t h e n a t u r a l r e s o u r c e s . 

The t h i r d o b j e c t i v e o f t h e programme i s t o r e d u c e c h e n a -•• 

c u l t i v a t i o n by e n c o u r a g i n g paddy c u l t i v a t i o n t h r o u g h 

r e s t o r a t i o n o f t a n k s . Unde r t h e r e s t o r e d t a n k s e a c h f a m i l y 

i s a l l o c a t e d 2 a c r e s , o f i r r i g a t e d paddy l a n d and 1 . 5 a c r e s 

o f h i g h l a n d f o r g r o w i n g f r u i t s and, v e g e t a b l e s . ' A. f i n a l 

mOre t e c h n i c a l b u t v e r y p r a c t i c a l ; o b j e c t i v e o f FFHC 

i s t o d e v e l o p s i m p l e s l u i c e s , w i t h f a r m e r s ' a s s i s t a n c e , 

w h i c h c a n b e e a s i l y c o n s t r u c t e d and m a i n t a i n e d b y t h e 

f a r m e r s t h e m s e l v e s . 

I m p l e m e n t i n g a g e n c y f o r r e s t o r a t i o n / r e h a b i l i t a t i o n o f t a n k s 

A l l r e s t o r a t i o n and r e h a b i l i t a t i o n w o r k s a r e c a r r i e d Out 

b y t h e FFHC i t s e l f . T h e p r o j e c t T e c h n i c a l A s s i s t a n t s (TAs) 

p l a n , d e s i g n and i m p l e m e n t a l l s c h e m e s . A l l t h e e a r t h - w o r k 

r e q u i r e d i s p e r f o r m e d m a n u a l l y b y f a r m e r s u n d e r t h e 

s u p e r v i s i o n o f t h e T A s . F a r m e r s c o n t r i b u t e 1 t o t h e p r o j e c t 

b y p r o v i d i n g l a b o u r a t a c h e a p e r r a t e , t h e y r e c e i v e a s 

w a g e s 5 0 p e r c e n t o f wha t l a b o u r e r s g e t f o r e a r t h w o r k f rom 

t h e I r r i g a t i o n D e p a r t m e n t . 

O p e r a t i o n and m a i n t e n a n c e o f t h e r e s t o r e d / r e h a b i l i t a t e d 

t a n k s ; 

F a r m e r s a r e s o l e l y r e s p o n s i b l e f o r o p e r a t i o n and 

m a i n t e n a n c e o f t h e i r t a n k s . T h e r e i s a R e s e r v o i r C o u n c i l 

f o r e a c h t a n k and a l l f a r m e r s (men and women) g r o w i n g 

paddy u n d e r t h e t a n k a r e members o f t h e RC. A l l d e c i s i o n s 

r e g a r d i n g o p e r a t i o n o f t a n k s , e . g . , c u l t i v a t i o n and t a n k 

w a t e r u s e l i e w i t h t h e RC- w h i c h m e e t s 2 t o 3 t i m e s a mon th 

t o d i s u c e s s t h e r e l e v a n t i s s u e s (FFHC 1 9 8 3 ) . To m e e t t h e 

c o s t o f m a i n t e n a n c e and r e p a i r s o f t h e t a n k s a R e s r v o i r 

M a i n t e n a n c e Fund h a s b e e n i n t r o d u c e d i n a l l s c h e m e s . 

E a c h c u l t i v a t o r c o n t r i b u t e s 2 b u s h e l s o f paddy p e r a c r e 

p e r c u l t i v a t i o n s e a s o n t o t h e RMF. A l l m a i n t e n a n c e and 

r e p a i r vrork i s o r g a n i s e d b y t h e PC , (FFHC 1 9 8 3 ) . 
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C r i t e r i a f o r s e l e c t i n g t a n k s ; T a n k s a r e u s u a l l y s e l e c t e d b y 

t h e FFHC b u t i t a l s o i n c l u d e s t a n k s on r e q u e s t f rom f a r m e r s . 

I n e i t h e r c a s e t h e r e a r e two c o n d i t i o n s t h a t m u s t b e 

f u l f i l l e d b e f o r e a n y s c h e m e i s u n d e r t a k e n ; f a r m e r s 

m u s t a g r e e t o form a R e s e r v o i r C o u n c i l t o o p e r a t e and 

m a i n t a i n t h e s c h e m e , and t h e y m u s t a g r e e t o c r e a t e a 

R e s e r v o i r M a i n t e n a n c e Fund and t o make r e g u l a r 

c o n t r i b u t i o n s t o i t f o r t h e m a i n t e n a n c e o f t h e s c h e m e . 

O n l y v e r y s m a l l t a n k s w i t h an i r r i g a t i o n c a p a c i t y o f 

l e s s t h a n 5 0 a c r e s a r e s e l e c t e d b e c a u s e t h e s e z-:••:> t a n k s a r e 

t o o s m a l l t o r e c e i v e a t t e n t i o n f rom t h e g o v e r n m e n t 

d e p a r t m e n t s i n v o l v e d w i t h t a n k r e h a b i l i t a t i o n . I n s e l e c t i n g 

t a n k s , p r e f e r e n c e i s g i v e n t o t a n k s i n v e r y r e m o t e a r e a s a s 

t h e s e a r e a s a r e v e r y l i k e l y t o r e m a i n u n t o u c h e d b y m o s t 

d e v e l o p m e n t p r o g r a m m e s . B e f o r e u n d e r t a k i n g a n y s c h e m e 

c a r e f u l c o n s i d e r a t i o n i s g i v e n t o t h e l o c a l c a p a c i t y t o 

o p e r a t e and m a i n t a i n t h e s c h e m e w i t h a l i t t l e t r a i n i n g . 



; C h a p t e r i v 

MINOR TANK WATER MANAGEMENTS PROBLEMS 
1 AND PROSPECTS 

I n t r o d u c t i o n •' • 

I t i s f r e q u e n t l y c o n s i d e r e d , a s d e s c r i b e d b y 

Coward ( 1 9 8 0 p . 1 7 ) , t h a t P r o b l e m s o f w a t e r managemen t 

o r i g i n a t e a t t h e f a rm l e v e l b e c a u s e f a r m e r s a r e 

" u n o r g a n i z e d o r o n l y p o o r l y o r g a n i z e d , and t h u s 

i n e f f i c i e n t i n t h e u s e o f W a t e r , u n p r e d i c t a b l e i n . , 

t h e i r b e h a v i o u r , o r s i m p l y ' u n c o o p e r a t i v e ' w i t h t h e i ; 

i r r i g a t i o n agency." T h i s b e l i e f i s s o d e e p r o o t e d t h a t a s 

Wickham ( 1 9 7 6 ) p o i n t s o u t , q u e s t i o n s ; a r e h a r d l y e v e r 

r a i s e d a b o u t s y s t e m e f f i c i e n c y , b e c a u s e i t i s e a s i e r t o 

p u t t h e b l a m e on t h e f a r m e r s who ' n e e d ' t o b e e d u c a t e d 

a b o u t w a t e r m a n a g e m e n t . 

O n l y d u r i n g r e c e n t y e a r s h a s t h e r e b e e n a g r a d u a l s h i f t 

f rom t h i s l i n e o f t h o u g h t a s i t i s r e c o g n i s e d t h a t f a r m e r s 

a r e n o t s o l e l y r e s p o n s i b l e f o r w a t e r m a n a g e m e n t p r o b l e m s ; 

o t h e r f a c t o r s c o n t r i b u t i n g t o them i n c l u d e i n e f f i c i e n t 

o p e r a t i o n o f s y s t e m s due t o p o o r p h y s i c a l s t r u c t u r e s , a n d . ' 

l a c k o f c o n t r o l s t r u c t u r e s and p o o r m a i n t e n a n c e o f t h e 

s c h e m e s due t o l a c k o f a d e q u a t e f u n d s (CH2M K i l l , 1 9 7 9 ) . • • I t 

I t h a s h e e n a r g u e d ( M u r r a y - R u s t , 1 9 8 3 ; M u r r a y - R u s t and 

C r a m e r , 1 9 7 9 ) t h a t i m p r o v e d w a t e r managemen t p r a c t i c e s 

c a n n p t b e e x p e c t e d a t t h e fa rm l e v e l f rom t h e f a r m e r s 

w i t h o u t e n s u r i n g e f f i c i e n t o p e r a t i o n o f t h e s c h e m e s . 

A l t h o u g h t h e s e i n s i g h t s h a v e b e e n g e n e r a t e d b y 

s t u d i e s on m a j o r i r r i g a t i o n s c h e m e s , o u r f i e l d e x p e r i e n c e 

s u g g e s t s t h a t s o m e , o f t h e s e p r o b l e m s o f w a t e r managemen t a r e 

e q u a l l y t r u e f o r m i n o r t a n k s . T h i s chap te r e x a m i n e s 

t h r e e a s p e c t s o f t h e p r o b l e m s o f i m p l e m e n t i n g t h e w a t e r 

management p rogramme i n m i n o r t a n k s . The f i r s t c o n c e r n s 



p r o b l e m s w i t h t h e p h y s i c a l s t r u c t u r e s o f m i n o r t a n k s . 

The s e c o n d c o n c e r n s t h e v a l i d i t y o f a f u n d a m e n t a l a s s u m p t i o n 

i n t h e m i n o r t a n k w a t e r management p r o g r a m m e s - t h a t 

e f f i c i e n c y o f w a t e r u s e w i l l b e b e s t e n h a n c e d t h r o u g h 

s a v i n g w a t e r i n maha and u s i n g i t f o r a y a l a c r o p . The 

t h i r d c o n c e r n s t h e ' p l a n n e d and t h e a c t u a l o p e r a t i n g 

m e t h o d s f o r programme i m p l e m e n t a t i o n . 

P r o b l e m s w i t h p h y s i c a l s t r u c t u r e s ; 

Out o f t h e 2 0 t a n k s s t u d i e d b y t h i s p r o j e c t , o n l y o n e 

t r a d i t i o n a l and f i v e r e h a b i l i t a t e d t a n k s had no p r o b l e m s 

w i t h h e a d w o r k s . T h e r e s t o f t h e t a n k s had p r o b l e m s o f 

l e a k i n g t a n k b u n d s (5 t r a d i t i o n a l and 1 r e h a b i l i t a t e d ) ? 

m a l f u n c t i o n i n g and d e f e c t i v e s l u i c e s (6 t r a d i t i o n a l and 

5 r e h a b i l i t a t e d ) ? and c r a c k s i n t h e c o n c r e t e s p i l l 

(3 t r a d i t i o n a l and 2 r e h a b i l i t a t e d ) . A l l t h e s e p r o b l e m s 

i n t r a d i t i o n a l t a n k s a r e e x i s t i n g f o r 3 - 5 y e a r s a n d " i n 

a l l c a s e s t h e l o c a l A g r a r i a n S e r v i c e C e n t r e o f DAS h a s b e e n 

i n f o r m e d b u t no a c t i o n has , b e e n t a k e n s o f a r (up t o 

F e b r u a r y 1 9 8 5 ) due t o n o n - a v a i l a b i l i t y o f a d e q u a t e f u n d s 

( p e r s o n a l c o m m u n i c a t i o n . A s s t . C o m m i s s i o n e r s and TAs o f 

D A S ) . A n o t h e r s t u d y on m i n o r t a n k s h a s a l s o r e p o r t e d ' 

d e f e c t i v e p h y s i c a i r s t r u c t u r e / o f n t a n k s h a s i o n e o f r t b e v " - ." 

m a i h c p r o b l e m s o f w a t e r managemen t -. .""C . 

( G u n a d a s a e t a l , 1 9 8 0 p . 1 0 1 ) 

P r o b l e m s w i t h t a n k b u n d s ; L e a k a g e t h r o u g h t a n k b u n d s 

c o u l d b e e i t h e r due t o p o o r m a i n t e n a n c e o f b u n d s by t h e 

f a r m e r s o r due t o d e f e c t s i n t h e c o n s t r u c t i o n . T h e f i r s t 

r e a s o n i s r a r e l y r e l e v a n t s i n c e t a n k b u n d s a r e c l e a r e d 

o f b u s h e s and r a t and c r a b h o l e s a r e r e p a i r e d b y t h e 

f a r m e r s b e f o r e t h e b e g i n n i n g o f e a c h c u l t i v a t i o n s e a s o n . 

The s e c o n d r e a s o n i s more p l a u s i b l e and h a p p e n s due t o 

two m a i n r e a s o n s . 



i . weak c o m p a c t i o n when t h e work i s done b y f a r m e r s 

m a n u a l l y ; 

i i i m p r o p e r c o m p a c t i o n t o s a v e c o s t s when i t i s done b y 

c o n t r a c t o r s h i r e d b y t h e i r r i g a t i o n a g e n c i e s . 

i 

A l t h o u g h c o n t r a c t o r s u s u a l l y u s e r o a d r o l l e r s f o r c o m p a c t i o n 

t h e y may n o t f o l l o w t h e n e c e s s a r y t e c h n i c a l r e q u i r e m e n t s -

f o r e x a m p l e , r e m o v a l . o f a l l v e g e t a t i o n f rom t h e bund 

b e f o r e a d d i n g new e a r t h o r g r a v e l and e v e n c o m p a c t i o n o f 

a l l l a y e r s a t an a p p r o p r i a t e m o i s t u r e c o n t e n t . 

T h e f i r s t p r o b l e m c a n b e s o l v e d b y s u p p l y i n g wooden 

r ammers t o f a r m e r o r g a n i s a t i o n s ; t h e s e a r e an i m p r o v e d 

m e t h o d o f m a n u a l c o m p a c t i o n and h a v e b e e n u s e d s u c c e s s f u l l y 

i n r e h a b i l i t a t i o n o f some m i n o r t a n k s u n d e r VIRP i n 

T r i n c o m a l e e ( p e r s o n a l C o m m u n i c a t i o n , : TA l o c a l DAS o f f i c e ) . 

T h e s e c o n d p r o b l e m c a n b e d e a l t w i t h b y i m p r o v i n g s u p e r v i s i o n 

e i t h e r t h r o u g h t h e p r e s e n c e o f s t a f f f rom t h e r e l e v a n t 

i r r i g a t i o n a g e n c y when t h e a c t u a l o p e r a t i o n i s p e r f o r m e d , 

o r i n b r i e f i n g t h e l o c a l f a r m e r o r g a n i s a t i o n s a b o u t t h e 

d e t a i l e d ' . p r o c e d u r e s i n v o l v e d and b y e n t r u s t i n g ; them w i t h 

t h e r e s p o n s i b i l i t y o f s u p e r v i s i n g t h e c o n t r a c t o r ' s w o r k . 

T h i s l a t t e r approach h a s b e e n u s e d s u c c e s s f u l l y b y t h e 

N a t i o n a l I r r i g a t i o n A d m i n i s t r a t i o n i n t h e P h i l i p p i n e s 

( A l f o n s o , 1 9 8 1 ? K o r t e n , 1 9 8 2 ) . The i m p o r t a n t p o i n t i s 

t o make s u r e t h a t t h e t a n k bund i s c o n s t r u c t e d p e r f e c t l y 

b e c a u s e i f i t i s d e f e c t i v e t o s t a r t w i t h , t h e n no amount 

o f s u b s e q u e n t m a i n t e n a n c e work c a n make i t f u n c t i o n 
p e r f e c t l y ' . 

i 
Once a m a j o r r e p a i r h a s b e e n done on a t a n k bund 

i t i s t h e f a r m e r s ' r e s p o n s i b i l i t y t o m a i n t a i n i t . E v e n 

i f t h e r e a r e s u b s e q u e n t p r o b l e m s w i t h t h e bund due t o . 

d e f e c t i v e c o n s t r u c t i o n i t i s v e r y u n l i k e l y t h a t more f u n d s 

w i l l b e r e l e a s e d b y t h e DAS t o r e p a i r t h e same t a n k f o r 
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two r e a s o n s . F i r s t l y , DAS l o c a l s t a f f w i l l n o t b e 

e n t h u s i a s t i c a b o u t r e q u e s t i n g t h e h e a d o f f i c e t o a l l o c a t e 

f u n d s f o r r e p a i r i n g a r e c e n t l y r e h a b i l i t a t e d t a n k a s i t 

c o u l d r e f l e c t b a d l y on t h e i r c o m p e t e n c e . S e c o n d l y , , . t h e r e 

a r e s o many t a n k s t h a t n e e d t o b e r e p a i r e d u r g e n t l y b u t 

c a n n o t b e due t o l a c k o f c a p i t a l , Ey way. o f e x a m p l e h e r e , 

o u t o f t e n t r a d i t i o n a l t a n k s s t u d i e d i n A n u r a d h a p u r a 

two b r e a c h e d due t o h e a v y r a i n s i n maha 1 9 8 3 - 8 4 and n e i t h e r 

o f t h e s e t a n k s h a v e b e e n r e p a i r e d y e t (up t o F e b r e u a r y 1 9 8 5 ) 

a l t h o u g h t h e DAS l a u n c h e d a c r a s h p rogramme i n 1 9 8 4 

p a r t i c u l a r l y t o r e p a i r t h o s e t a n k s t h a t g o t damaged b y t h e 

f l o o d . F a r m e r s u n d e r t h e s e two t a n k s h a v e l o s t two maha 

c r o p s and o n e y a l a c r o p s o f a r . -

P r o b l e m s w i t h s l u i c e s ; A n o t h e r p r o b l e m w i t h a m a j o r i t y o f 

t h e t a n k s s t u d i e d ' w a s m a l f u n c t i o n i n g and d e f e c t i v e s l u i c e s ; 

t h e s e w e r e a l l Tower T y p e (TT •• s e e F i g u r e 4 ) . F o r e x a m p l e , 

a common d e f e c t c a u s i n g a - s l u i c e s t o l e a k i s t h a t t h e s l u i c e 

g a t e d o e s n o t s e a l t i g h t s h u t b e c a u s e i t i s n o t g r e a s e d ; . 

s i m i l a r l y , r u s t y s c r e w t h r e a d s on s l u i c e c o n t r o l s h a f t s 

p r e v e n t t h e s l u i c e k e y o p e r a t o r f rom f u l l y c l o s i n g t h e , ::. 

s l u i c e g a t e o r , - w h e n o p e n , f rom a c c u r a t e l y r e g u l a t i n g 

f l o w . B o t h t h e s e p r o b l e m s c a u s e w a s t a n e o f w a t e r . I n 

m o s t o f t h e t r a d i t i o n a l t a n k s , TT s l u i c e s h a v e b e e n 

i n s t a l l e d d u r i n g t h e mid - 1 9 5 0 s t o 1 9 6 0 s and a c c o r d i n g t o t h e 

y a y a p a l a k a and t h e l o c a l p e o p l e , t h e r e h a s n o t b e e n much 

m a j o r m a i n t e n a n c e i n t e r r a s o f r e p l a c i n g t h e w o r n - o u t 

o r t h e damaged p a r t s . P r o p e r , m a i n t e n a n c e o f TT s l u i c e s 

r e q u i r e r e g u l a r g r e a s i n g o f t h e s c r e w t h r e a d s and p a i n t i n g 

o f a l l o t h e r m e t a l w o r k s , w h i l e t h e s e t a s k s s h o u l d b e 

p e r f o r m e d b y t h e y a y a p a l a k a , g r e a s e and p a i n t a r e s u p p o s e d 

t o b e s u p p l i e d b y t h e DAS and t h i s s e r v i c e i s v e r y p o o r . . 

H o w e v e r , t h e r e s e e m s t o b e some more f u n d a m e n t a l p r o b l e m 

e i t h e r w i t h i n s t a l l a t i o n o r m a i n t e n a n c e o f T o w e r T y p e s l u i c e , 

b e c a u s e , o f t h e t e n r e h a b i l i t a t e d t a n k s s t u d i e d b y t h e 

p r o j e c t , f i v e had l e a d i n g s l u i c e s a l t h o u g h t h e s e w e r e a l l 
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i n s t a l l e d b e t w e e n 1 9 8 1 and 1 9 8 3 ; l e a k i n g , s i n c e . i n s t a l l a t i o n 

h a s b e e n : r e p o r t e d i n a l l c a s e s . l e a k a g e o f w a t e r t h r o u g h 

s l u i c e s i n m o s t o f t h e r e h a b i l i t a t e d t a n k s h a s a l s o b e e n 

r e p o r t e d b y a m a j o r s t u d y on VIRP (DAS, 1 9 8 4 a p . 3 1 ) . 

P r o b l e m s w i t h c o n c r e t e s p i l l s s A t h i r d p r o b l e m o b s e r v e d 

was l e a k i n g o f w a t e r t h r o u g h c r a c k s i n t h e s p i l l i n t h e 

c a s e o f t h e t r a d i t i o n a l t a n k s . I n t h e c a s e o f t h e 

r e h a b i l i t a t e d t a n k s , t h e r e was l e a k ' a c r e o f w a t e r f rom t h e 

p o i n t b e t w e e n t h e t o p o f t h e o l d s p i l l and t h e b o t t o m o f 

i t s e x t e n s i o n . 

T h e s e p r o b l e m s w i t h p h y s i c a l s t r u c t u r e s m u s t 

q u e s t i o n t h e l e g i t i m a c y o f b l a m i n g f a r m e r s f o r w a s t i n g 

w a t e r , b y u s i n g i t e x c e s s i v e l y o r p r a c t i c i n g c o n t i n u o u s 

s u p p l y o f w a t e r , when t h e v o l u m e o f w a t e r r e l e a s e d 

c a n n o t b e c o n t r o l l e d . a n d t h e s l u i c e s c a n n o t b e c l o s e d 

due t o t e c h n i c a l p r o b l e m s . H o w e v e r , i s i t p r a c t i c a l 

( o r e v e n p o s s i b l e ) t o c o n v i n c e f a r m e r s t o s a v e w a t e r i n 

t h e maha s e a s o n t o g row a s e c o n d c r o p i n t h e y a l a s e a s o n 

when a s u b s t a n t i a l amount o f w a t e r s a v e d l e a k s o u t t h r o u g h 

t h e h o l e s and c r a c k s i n t h e t a n k b u n d s and t h e s p i l l s 

and t h r o u g h m a l f u n c t i o n i n g s l u i c e s . 

A l t e r n a t i v e U s e s o f W a t e r S a v e d i n t h e Maha S e a s o n 

A f u n d a m e n t a l o b j e c t i v e i n w a t e r management programme 

i s t h e s a v i n g o f w a t e r i n t h e maha s e a s o n f o r u s e i n t h e 

f o l l o w i n a y a l a s e a s o n . C h a m b e r s ( 1 S 7 4 ) and F a r r i n g t o n 

and A b e y s e k e r a ^ ( 1 9 7 9 ) h a v e drawn a t t e n t i o n t o t h e 

a l t e r n a t i v e u s e s - a n d o p p o r t u n i t y c o s t s o f w a t e r t h u s 

s a v e d . Chambers-t ( 1 9 7 4 p p . 3 1 - 3 3 ) h a s i l l u s t r a t e d , w i t h ; 

number s h6w e x t e n s i o n o f a c r e a g e i n t h e maha s e a s o n c a n 

b e m o r e e f f i c i e n t f rom b o t h i n c o m e d i s t r i b u t i o n and 

p r o d u c t i o n p o i n t s o f v i e w t h a n s a v i n g w a t e r f o r a y a l a c r o p 
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A s i m i l a r a r g u m e n t h a s b e e n p u t f o r w a r d b y W e a v e r ( 1 9 8 5 ) 

i n a more g e n e r a l c o n t e x t . Two t y p e s o f c o n s i d e r a t i o n a r e 

d i s c u s s e d h e r e i n r e l a t i o n t o t h i s i s s u e - The e x t e n s i o n 

o f t h e maha a c r e a g e on e n c r o a c h e d l a n d and t h e s i z e o f n e t 

b e n e f i t s t h r o u g h d o u b l e - c r o p p i n g g i v e n w a t e r l o s s e s i n 

s t o r a g e arid t h e e x t r a c o s t s a s s o c i a t e d w i t h d r y s o w i n g . 

E n c r o a c h m e n t d u r i n g m a h a ; W h i l e , i n t h e o r y , i t d o e s n o t 

make a n y d i f f e r e n c e w h e t h e r t h e p r o d u c t i o n t a r g e t i s 

f u l f i l l e d t h r o u g h e x t e n s i v e o r i n t e n s i v e c u l t i v a t i o n , i t 

s e e m s , i n p r a c t i c e , t h a t t h e r e is a s t r o n g t e n d e n c y t o 

d i s c o u r a g e i r r i g a t e d c u l t i v a t i o n on ' e n c r o a c h e d ' l a n d and 

e n c o u r a g e i n t e n s i v e c u l t i v a t i o n on a u t h o r i s e d l a n d . T h i s 

i s p e r h a p s due t o two r e a s o n s ; ;.! 

i . l e g a l l y r e c o g n i s e d w a t e r u s e r s r a t h e r t h a n " 

a c t u a l . w a t e r u s e r s a r e c o n s i d e r e d i n p l a n n i n g 

w a t e r m a n a g e m e n t , e n c r o a c h m e n t i s i g n o r e d and i t i 

i s e n c r o a c h e r s who c u r r e n t l y u s e maha5 s u r p l u s 

w a t e r ; 

i i a c h i e v e m e n t o f d o u b l e - c r o p p i n g b r i n g s c r e d i t s 

t o w a t e r . m a n a g e m e n t a s a h i g h e r c r o p p i n g i n t e n s i t y 

i s a l w a y s t a k e n a s a s i g n o f a g r i c u l t u r a l 

d e v e l o p m e n t . 

U n l i k e m a j o r i r r i g a t i o n s c h e m e s , t h e e n c r o a c h e r s i n m i n o r 

t a n k s a r e u s u a l l y t h e same f a r m e r s w i t h l a n d i n 

p u r a n a w e l a . T h e y c h o s e now t o c u l t i v a t e a k k a r a w e l a l a n d 

r a t h e r t h a n d o u b l e c r o p p i n g some o f t h e p u r a n a w e l a l a n d . 

T h u s , u n l i k e m a j o r i r r i g a t i o n s c h e m e s w h e r e t h e r e i s a 

s t r o n g i n c o m e d i s t r i b u t i o n c o m p o n e n t t o t h e w a t e r u s e 

p a t t e r n , i n m i n o r t a n k s , t h e i s s u e i s p r i n c i p a l l y c o n c e r n e d 

w i t h w a t e r u s e e f f i c i e n c y . T h e r e a r e e x c e p t i o n s , o f c o u r s e , 

i n b o t h c a s e s . Some f a r m e r s i n m a j o r i r r i g a t i o n s c h e m e s 

do e x t e n d t h e i r maha a c r e a g e u s i n g l a n d o u t s i d e t h e s c h e m e 
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( p e r s o n a l c o m m u n i c a t i o n s , , M i c k Moore on t h e K a u d u l l a 

s cheme and O s c a r Z o l e z z i d e l R i o on t h e G a l Oya L e f t Bank 

s c h e m e ) ; " a n d i n m i n o r t a n k s o u r f i e l d s u r v e y e s t a b l i s h e d 

t h a t t h e r e a r e some c a s e s . o f n o n - p u r a n a w e l a f a r m e r s c u l t i v a ­

t i n g on a k k a r a w e l a l a n d ( f o r e x a m p l e , P a n k u l a m t a n k i n 

T r i n c o m a l e e ) . Above a l l , t h i s p o i n t d r a w s a t t e n t i o n t o 

t h e i m p o r t a n c e o f c o r r e c t l y d e f i n i n g s y s t e m b o u n d a r i e s when 

t r y i n g t o e v a l u a t e t h e p r o d u c t i o n and i n c o m e d i s t r i b u t i o n 

c o n s e q u e n c e s o f w a t e r managemen t i n t e r v e n t i o n s . 

I n o u r s t u d y , i n a l m o s t a l l t a n k s t h e o f f i c i a l s i z e o f 

t h e command a r e a d i f f e r e d f rom t h e a c t u a l a r e a b e i n g 

i r r i g a t e d , and o f f i c i a l f i g u r e s i n v a r i a b l y e x c l u d e d t h e 

a k k a r a w e l a l a n d . DAS o f f i c i a l s i n T r i n c o m a l e e ( A s s t . 

C o m m i s s i o n e r ; R e g i o n a l E n g i n e e r and APT) w e r e o f t h e o p i n i o n 

t h a t t h e i r f a i l u r e t o i n t r o d u c e d o u b l e - c r o p p i n g i n t a n k s 

u n d e r t h e w a t e r managemen t programme was due t o i l l e g a l u s e 

o f t a n k w a t e r i n maha on a k k a r a w e l a l a n d . T h e y f e l t t h e . 

n e e d f o r p a s s i n g l e g i s l a t i o n w h i c h wou ld b a n s u p p l y o f 

i r r i g a t i o n w a t e r t o a k k a r a w e l a l a n d . T h i s i s a v e r y . ?c r ; s . i t 

s e n s i t i v e i s s u e and r a i s e s s u c h c r i t i c a l q u e s t i o n s a s 

w h e t h e r t h i s s t e p wou ld b e j u s t i f i e d f rom p r o d u c t i v e and 

e q u i t y p o i n t s o f v i e w and v ; h e t h e r i t wou ld b e f e a s i b l e 

t o i m p l e m e n t i t i n t h e f a c e o f t h e o b v i o u s s o c i a l and 

p o l i t i c a l c o n s t r a i n t s . 

We w e r e i n f o r m e d b y t h e y a y a p a l a k a o f Panku lam t a n k i n 

T r i n c o m a l e e t h a t h e was a s k e d b y t h e w a t e r managemen t 

TA n o t t o s u p p l y . w a t e r t o 3 0 a c r e s o f a k k a r a w e l a l a n d 

c u l t i v a t e d b y e n c r o a c h e r s ( t h e s e p e o p l e l i v e i n t h e 

v i l l a g e b u t do n o t own l a n d , u n d e r t h i s t a n k ) . The y a y a 

P a l a k a a p p a r e n t l y i g n o r e d t h e i r i n s t r u c t i o n b e c a u s e h e 

b e l i e v e d t h a t t h e t a n k , had c a p a c i t y to>* e f f e c t i v e l y 

i r r i g a t e t h e t o t a l command a r e a i n c l u d i n g 3 0 a c r e s o f 

a k k a r a w e l a l a n d a n d , i n h i s . o p i n i o n i t would b e u n f a i r 

t o c u t o f f w a t e r t o t h e s e p l o t s s i n c e t h o s e p o o r p e o p l e : 
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n e e d t o f e e d t h e i r f a m i l i e s a s w e l l . M o r e o v e r , t h e s e 

3 0 a c r e s o f l a n d a r e a t t h e h e a d - e n d o f t h e command a r e a 

a d j a c e n t t o t h e m a i n c h a n n e l s , t h e r e f o r e , i f s u p p l y o f w a t e r 

w a t e r i s s t o p p e d , t h e r e i s n o t h i n g t o s t o p t h e 

e n c r o a c h e r s f rom t a k i n g w a t e r by c u t t i n g t h e ma in c h a n n e l s . 

I n s u c h c a s e s t h e m o s t s e n s i b l e t h i n g would a p p e a r t o b e 

l e g a l i s a t i o n o f t h e e n c r o a c h e d l a n d and when we d i s c u s s e d 

t h i s c a s e w i t h t h e D e p u t y C o m m i s s i o n e r o f t h e W a t e r 

Management D i v i s i o n o f DAS, Co lombo we w e r e t o l d t h a t h e h a s 

a d v i s e d t h e l o c a l o f f i c e t o t a k e n e c e s s a r y a c t i o n t o L ^ > T 

l e g a l i s e t h o s e e n c r o a c h e d p l o t s . 

S u c h l e g a l i s a t i o n o f a k k a r a w e l a l a n d u n d e r m i n o r 

t a n k s w i l l b e a u s e f u l s t e p i n p r o p e r w a t e r management 

p l a n n i n g s i n c e t a n k w a t e r i s u s e d on t h e s e p l o t s anyway 

and t h e r e d o e s h o t seem t o b e much p o s s i b i l i t y o f 

s u c c e s s f u l l y c u t t i n g o f f w a t e r t o t h e s e p l o t s . W a t e r 

management p rog rammes w i l l c o n t r i b u t e more t o s o c i a l , 

w e l f a r e i f t h e y c o n c e n t r a t e u p o n v i l l a g e r e a l i t i e s r a t h e r 

t h a n l e g a l n i c e t i e s . 

Ne t b e n e f i t s f rom s a v i n g maha w a t e r s P l a n n i n g a s e c o n d 

c r o p i n y a l a w i t h w a t e r s a v e d i n maha d e p e n d s n o t o n l y on 

how much w a t e r c a n a c t u a l l y b e s a v e d b y b e t t e r w a t e r 

managemen t p r a c t i c e s b u t a l s o wh a t p e r c e n t a g e o f t h a t w a t e r 

c a n b e e f f e c t i v e l y c o n s e r v e d . E s t i m a t e s o f t h e amount o f 

w a t e r t h a t c a n b e s a v e d i n maha b y d r y s o w i n g v a r y f rom 1 5 

t o 3 0 p e r c e n t o f c u r r e n t maha w a t e r u s e (DAS, 1 9 8 4 a , F a r r i n g t o n 

and A b e y s e k e r a , 1 9 7 9 ) „ M a n u a l w e e d i n g o r u s e o f w e e d i c i d e 

i n s t e a d o f u s i n g s t a n d i n g w a t e r t o c o n t r o l w e e d s w i l l 

a l s o r e d u c e maha w a t e r r e q u i r e m e n t b u t no e s t i m a t e o f t h e 

p o t e n t i a l s a v i n g i s a v a i l a b l e . A l l o f t h i s w a t e r c a n n o t 

b e u t i l i s e d f o r y a l a c u l t i v a t i o n b e c a u s e o f e v a p o r a t i o n 

p e r c o l a t i o n and s e e p a g e l o s s e s . No e m p i r i c a l d a t a a r e 

c u r r e n t l y a v a i l a b l e on t h i s , e x c e p t o n e w a t e r b a l a n c e 

s t u d y c o n d u c t e d i n Walagambahuwa t a n k o v e r f i v e c u l t i v a t i o n 
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s e a s o n s d u r i n g 1 9 7 6 - 9 8 . A c c o r d i n g t o t h i s s t u d y , on t h e 

a v e r a g e o n l y 7 p e r c e n t o f w a t e r i n s t o r a g e was u s e d f o r 

i r r i g a t i o n i s s u e s w h i l e 47 p e r c e n t was l o s t due t o 

e v a p o r a t i o n , d e e p p e r c o l a t i o n and bund s e e p a g e ( S o m a s i r i , 

1 9 7 9 T a b l e 2 , p . . 4 . 3 ) . T h i s r e p o r t p r o v i d e d a f i g u r e f o r 

l o s s due t o e v a p o r a t i o n b u t i t d i d n o t p r o v i d e s e p a r a t e 

f i g u r e s f o r l o s s e s c a u s e d b y d e e p p e r c o l a t i o n and bund-

s e e p a g e . W h i l e no u s e f u l i n f e r e n c e c a n b e made f rom t h i s 

d a t a a b o u t t h e s i t u a t i o n i n a l l m i n o r t a n k s i n t h e d r y n 

z o n e , i t c a n b e s a f e l y a s s u m e d . t h a t l o s s e s due t o d e f e c t i v e 

p h y s i c a l s t r u c t u r e s o f t a n k w i l l b e h i g h e r i n m o s t m i n o r t - v 

t a n k s b e c a u s e Walagambahuwa t a n k ' s p h y s i c a l s t r u c t u r e was i n 

v e r y g p o d c o n d i t i o n when t h e w a t e r b a l a n c e s t u d y was 

c a r r i e d . o u t . 

The s t u d y i n c l u d e d two y a l a s e a s o n s . I n t h e s e 

s e a s o n s l o s s e s w e r e h i g h e r , a t 6 0 p e r c e n t o f t o t a l s t o r a g e , 

p r e s u m a b l y due t o h i g h e r e v a p o r a t i o n l o s s e s b u t i r r i g a t i o n 

i s s u e s w e r e a l s o h i g h e r a t 1 4 . 5 p e r c e n t o f t o t a l s t o r a g e . 

As a p e r c e n t a g e o f t o t a l o u t f l o w ( l o s s e s p l u s i r r i g a t i o n 

i s s u e s ) , i r r i g a t i o n i n t h e s e two s e a s o n s o n l y a c c o u n t e d o n 

a v e r a g e f o r 2 0 p e r c e n t . T h e Y a l a s e a s o n p e r i o d s u s e d b y 

S o m a s i r i w e r e 2 0 . 3 . 7 7 t o 2 4 . 9 . 7 9 and 1 . 3 . 7 8 t o 2 5 . 6 . 7 8 ; 

an e a r l y y a l a w o u l d c o r r e s p o n d a p p r o x i m a t e l y t o t h e l a t e r 

y e a r w h e r e i r r i g a t i o n i s s u e s a s a p e r c e n t a g e o f t o t a l 

o u t f l o w , w e r e 2 4 p e r c e n t . T h e s e f i g u r e s 1 i n d i c a t e t h a t 

o n l y o n e q u a r t e r o f w a t e r s a v e d d u r i n g maha wou ld a c t u a l l y 

b e a v a i l a b l e . f o r y a l a i r r i g a t i o n and t h e r e s t i s l o s s . 

As t h e V I R P d o c u m e n t r e c o g n i s e d , " S u c h h i g h l o s s e s s e v e r e l y 

r e s t r i c t t h e . i r r i g a t i o n p o t e n t i a l o f s m a l l , s h a l l o w t a n k s 

i n y a l a . " (Wor ld E a n k , 1 9 8 1 p . 9 ) 

1 M o r e o v e r , Walagambahuwa h a s a s t o r a g e a r e a o f 76 a c r e s 
( 2 8 0 a c r e f e e t ) and a command a r e a o f o n l y 3 2 a c r e s w h i c h 
i s " a much mOre f a v o u r a b l e ; r a t i o t h a n m o s t d r y z o n e t a n k s 
(Wor ld B a n k , 1 9 8 1 p . 9 ) - t h e c a p a c i t y t o s a v e maha 

w a t e r w i l l b e more r e s t r i c t e d i n t h o s e t a n k s w h e r e t h e 
r a t i o i s l e s s f a v o u r a b l e . . 
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I n t h e s e c i r c u m s t a n c e s i t i s o b v i o u s l y more s e n s i b l e , 

w h e r e l a n d i s a v a i l a b l e , t o i n c r e a s e t h e a r e a u n d e r ( a d r y 

sown) maha c rop , r e c e i v i n g s u p p l e m e n t a r y i r r i g a t i o n r a t h e r 

t h a n t o c o n s e r v e w a t e r o f w h i c h t h r e e q u a r t e r s w i l l b e 

l o s t b e f o r e i t c a n b e . u s e d . Where a d d i t i o n a l l a n d i s 
o p t i o n 

r e s t r i c t e d and t h i s / i s n o t a v a i l a b l e t h e r e l e v a n t q u e s t i o n 

i s w h e t h e r t h e b e n e f i t s f a r m e r s r e c e i v e , b y h a v i n g a 

q u a r t e r o f t h e w a t e r t h e y s a v e i n maha e f f e c t i v e l y a v a i l a b l e 

f o r y a l a c u l t i v a t i o n , a r e , g r e a t e r t h a n t h e a d d i t i o n a l c o s t s 

a s s o c i a t e d w i t h maha w a t e r - s a v i n g p r a c t i c e s . As t h e VIRP 

d o c u m e n t s t a t e s ' , " o u t l a y s t e n d t o b e l o w e r i f p l a n t i n g i s 

d e l a y e d s i n c e f a r m r o w e r r e q u i r e m e n t s and l a b o u r f o r w e e d i n g 

b o t h r e d u c e d i f s u f f i c i e n t w a t e r i s a v a i l a b l e " ( f rom p r i o r 

r a i n f a l l o r t h e t a n k ) t o f l o o d t h e l a n d . " (Wor ld B a n k , 1 9 8 1 

p . 1 3 ) . No p r e c i s e i n f o r m a t i o n i s a v a i l a b l e on t h e s i z e 

o f t h e s e a d d i t i o n a l c o s t s a s s o c i a t e d w i t h d r y s o w i n g . T h e 

a v e r a g e t r a c t o r h i r e r a t e i n o u r f i e l d a r e a s was : 

R s . 5 0 0 - 5 5 0 p e r a c r e and a c c o r d i n g t o GOSL ( 1 9 8 3 c ) , w e e d i n g 

c o s t s t h e r e w e r e R s . 1 1 3 p e r a c r e . T h e f a r m e r h a s t o 

c a l c u l a t e w h e t h e r t h e i n c r e a s e i n t h e s e c o s t s due t o d r y 

s o w i n g c o m b i n e d w i t h t h e h i g h e r r i s k s o f v r a s t ed i n v e s t m e n t 

a r e m o r e t h a n c o m p e n s a t e d f o r b y t h e p o s s i b i l i t y o f an 

a d d i t i o n a l y a l a c r o p . 

To t h e e x t e n t t h a t p r o g r a m m e s o f r e h a b i l i t a t i o n ...and,, 

w a t e r managemen t i n c r e a s e t h e e f f e c t i v e a v a i l a b i l i t y p e r 

a c r e o f w a t e r f o r i r r i g a t i o n i n m a h a , t h e c a s e f o r d r y 

s o w i n g i s s t r e n g t h e n e d ) b e c a u s e t h e r i s k s o f d r y - s o w n c r o p 

f a i l u r e due t o i n a d e q u a t e r a i n s a r e r e d u c e d . H o w e v e r , 

u n l e s s s u c h i n c r e a s e i s shown t o b e s u b s t a n t i a l , i t . may 

n o t b e , a l o n g , s u f f i c i e n t t o p e r s u a d e f a r m e r s t o c h a n g e 

t o t h e more e x p e n s i v e and r i s k i e r d r y - s o w n maha c r o p . T h e 

a d d i t i o n a l c o s t s and t h e h i g h e r r i s k a r e d e f i n i t e l y ' . - . • c 

i n c u r r e d , t h e y a l a c r o p i s o n l y a p o s s i b i l i t y i f r a i n s 

a r e a d e q u a t e . B e t t e r a c c e s s t o c r e d i t , a s s u r e d i n p u t s , 

e s p e c i a l l y seed", a n d e f f e c t i v e c r o p i n s u r a n c e a r e l i k e l y 
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t o b e more i m p o r t a n t i n f l u e n c e s on f a r m e r b e h a v i o u r t h a n 

a m o d e r a t e i n c r e a s e i n p e t — a c r e e a t e r a v a i l a b i l i t y . 

F a r m e r s w i l l s a v e w a t e r o n l y when t h e b e n e f i t s f rom 

d o i n g s o w i l l b e g r e a t e r t h a n t h e c o s t s i n v o l v e d o r , 

i n W e a v e r ' s w o r d s ( 1 9 8 5 p . 3 ) , " c u l t i v a t o r s do n o t w a s t e 

w a t e r t h a t h a s v a l u e g r e a t e r t h a n t h e c c o s t o f s a v i n g i t " . 

To s u m m a r i s e , i t s e e m s , f rom o u r f i e l d e x p e r i e n c e 

and from t h e a v a i l a b l e l i t e r a t u r e t h a t o f t e n a b e t t e r u s e 

o f e x t r a w a t e r a v a i l a b l e due t o r e h a b i l i t a t i o n and i m p r o v e d 

w a t e r m a n a g e m e n t p r a c t i c e s i s e i t h e r t o e x p a n d a c r e a g e i n 

maha o r t o i m p r o v e w a t e r s u p p l y t o t h e e x i s t i n g i r r i g a t e d 

a r e a . A DAS s t u d y on VIRP h a s r e a c h e d a s i m i l a r 

c o n c l u s i o n , w i t h r e s e r v a t i o n s a b o u t t h e p o s s i b i l i t y o f 

e x p a n d i n g a c r e a g e i n m o s t m i n o r t a n k s (DAS, 1 9 8 4 a , p . 3 4 ) 

S o m a s i r i ( 1 9 7 9 ) h a s a r g u e d t h a t t h e c o r r e c t s t r a t e g y f o r 

e f f i c i e n t U t i l i s a t i o n o f t a n k w a t e r i s t o u s e i t i n t h e 

maha s e a s o n w i t h o u t r e d u c i n g q u a n t i t y a t t h e e x p e n s e o f t h e 

c r o p r a t h e r t h a n s a v i n g i t f o r y a l a , s i n c e a s u b s t a n t i a l 

amount o f w a t e r i n t h e t a n k i s l o s t d u r i n g s t o r a g e . 

The W a t e r Management P r o g r a m m e ; T h e o r y and P r a c t i c e 

S e v e r a l d i f f e r e n c e s w e r e o b s e r v e d d u r i n g o u r f i e l d s t u d y 

b e t w e e n o f f i c i a l p r o p o s a l s and a c t u a l i m p l e m e n t a t i o n o f 

t h e p r o g r a m m e . T h i s s e c t i o n d i s c u s s e s t h e s e d i f f e r e n c e s 

u n d e r two b r o a d h e a d i n g s ; f a r m e r p a r t i c i p a t i o n and t h e 

f u n c t i o n i n g o f A g r i c u l t u r a l P l a n n i n g Teams ( A P T s ) . 

F a r m e r p a r t i c i p a t i o n I n t h e p r o g r a m m e ; T h e r e i s a common 

e m p h a s i s upon f a r m e r p a r t i c i p a t i o n i n i r r i g a t i o n s c h e m e s 

i n g e n e r a l and i n w a t e r managemen t i n p a r t i c u l a r b e c a u s e 

i t i s e v i d e n t t h a t u t i l i s a t i o n o f f a r m e r k n o w l e d g e and t h e i r 

a c t i v e p a r t i c i p a t i o n i n p l a n n i n g and d e s i g n i n g o f i r r i g a t i o n 

s c h e m e s i m p r o v e s t h e q u a l i t y o f t h e i r o p e r a t i o n and 
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m a i n t e n a n c e - (Coward,. 1980)... .Both, the ;World Bank. Project 
documents have- heavily emphasised..farmer, participation in 
the water management programme-. But while the nature of 
expected farmer; participation in the operation and mainte­
nance of > the . rehabilitated.. tanks has been-clearly specified 
the nature of their,participation in perms of planning and 
designing of on-farm. development work and introduction of 
improved agricultural practices have been left vague; 
(World Bank, I960 pp. 22-23, 76? 1981, pp. 32, 3 5 ) . 

The term "farmer participation' has different meanings 
for different people. Within the context of water 
management, a commonly accepted meaning of the term seems 
to be utilisation of farmer knowledge about local problems 
and farmer skills in planning, design, rehabilitation, 
operation and maintenance of irrigation schemes (Coward 
1980? Alfonso', 1981). Farmer participation in this 
sense was very limited in all ten tanks studied by us 
under the water management programme. The only form Of 
active farmer participation was their work as hired labour 
for the contractors. 

Non-utilisation of farmer""knowledge about the local 
conditions is very likely to, affect adversely the 
subsequent operation of the-rehabilitated schemes. Up to 
November 1.984, down-stream, work. had. been completed 
in seven tanks and in two of these,: farmers complained 
that the on-farm development work has made water allocation 
more difficult. In one case, the main channel was deeper than 
the field level which made the.control structuresiand pipe outlets 
ineffective?-the main channer had "to be blocked in places to increase 
the head in order to supply water to the fields. In the other case, 
an old concrete 

2 Farmers in these areas were lucky to get this chance? 
in other areas contractors bring their own labourers 
(personal communication, T..O;.. DAS Kurunegala? 
Medagama, 1982). 



:U1 

anicut was removed by the authority responsible for the 
downstream work because they thought it would not be 
necessary any more after the main channel had been 
improved,but, in fact now farmers have to make a 
temporary anicut every season at the same place to supply . 
water to part of the command area.. In both cases farmers 
claimed that they warned the contractor about the conse­
quences of these actions but their advice was not 
considered. 

This has important policy implications because on-
farm development work is supposed to make operation of 
the system easier not harder; moreover; non-involvement 
of farmers in on farm development work creates problems 
in subsequent maintenance of the system. We w6re shown • :'< 
an excellent example of this from-our recent (January 1985) 
field trip to: Madras to visit the Tank Modernization 
Programme. + . 

We visited two tanks, Padisnallur arid Pillaipakkam, that 
have been recently modernised. In the first several 
meetings were held between* farmers and the Public Works 
Department (PWD) to plan and design the on-farm develop­
ment work. Along with other improvements, three 
distributary channels were lined to compare seepage losses 
with the rion-lined ones. The contract was given to a 
local farmer and other cultivators worked as hired 
labourers. In discussions with the farmers, they expressed 
satisfaction with the work and subsequently no damage 
was done to downstream structures either to tap water 
illegally or for ibther purposes. In the other tank 
(Pillaipakkam) ho meeting was held between the farmers 
and the PWD officials about the modernisation work. There 
was no farmer participation irt planning and designing of. 
the on-farm development work and work was done by an outside 
contractor. In fact more money was invested in this tank 
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b e c a u s e two o f t h e m a i n c h a n n e l s ( p u t o f s e v e n ) w e r e a l s o . 

l i n e d i n a d d i t i o n t o a number o f d i s t r i b u t o r y c h a n n e l s . I n 

o u r m e e t i n g - w i t h the f a r m e r s t h e y c o m p l a i n e d a b o u t t h e 

q u a l i t y o f o n - f a r m d e v e l o p m e n t work and m e n t i o n e d t h a t . t h i s 

work h a s made w a t e r a l l o c a t i o n p r o b l e m s w o r s e i n p a r t s o f t h e 

command a r e a . L i n e d d i s t r i b u t o r y c h a n n e l s h a v e b e e n 

damaged b y f a r m e r s e i t h e r t o . g e t w a t e r t o t h e i r f i e l d s 

o r t o d r a i n e x c e s s w a t e r and s o n e c o n c r e t e s l a b s h a v e a l s o 

b e e n s t o l e n from t h e l i n e d m a i n c h a n n e l s . F a r m e r s w e r e 

c l a i m i n g t h a t t h e g o v e r n m e n t s h o u l d e m p l o y somebody t o 

g u a r d t h e s t r u c t u r e f rom b e i n g d a m a g e d . 

The f a r m e r s a t t i t u d e was t h a t t h e y had no r e s p o n s i b i l i t y 

f o r t h e o p e r a t i o n and m a i n t e n a n c e o f t h e m o d e r n i s e d 

. s y s t e m s i n c e t h e y w e r e n o t c o n s u l t e d a b o u t i t and t h e y w e r e 

n o t i n v o l v e d i n t h e w o r k ; t h e g o v e r n m e n t h a s d o n e , i t ? 

t h e r e f o r e , i t i s t h e g o v e r n m e n t ' s r e s p o n s i b i l i t y t o 

o p e r a t e and m a i n t a i n t h e s y s t e m . 

T h i s c o n t a i n s an i m p o r t a n t l e s s o n f o r m i n o r t a n k r e h a b i l i ­

t a t i o n p rog rammes i n S r i L a n k a and m e a s u r e s s h o u l d 

b e t a k e n t o e n s u r e i n c r e a s e d f a r m e r p a r t i c i p a t i o n i n t h e s e 

p r o g r a m m e s s i n c e e f f e c t i v e o p e r a t i o n and m a i n t e n a n c e o f 

- t h e s e s c h e m e s l i e m a i n l y i n f a r m e r s h a n d s . 

One f a c t o r c u r r e n t l y l i m i t i n g f a r m e r p a r t i c i p a t i o n 

i n t h e w a t e r managemen t p rogramme i s t h a t t h e p r o p o s e d 

s y s t e m o f s e l e c t i n g g r o u p l e a d e r s f rom e a c h b l o c k h a s n o t 

y e t b e e n f u l l y i m p l e m e n t e d . The g r o u p l e a d e r s y s t e m c a n 

b e i n t r o d u c e d o n l y on c o m p l e t i o n o f t h e d o w n s t r e a m work 

and o n c e t h e command a r e a h a s b e e n d i v i d e d i n t o s e p a r a t e 

b l o c k s . . I n t h e t e n t a n k s u n d e r w a t e r management s t u d i e d 

b y u s , d o w n s t r e a m work h a s b e e n c o m p l e t e d i n s e v e n and 

i n f i v e ' o f t h e s e ( a s w e l l a s t h e o t h e r t h r e e t a n k s ) 

e i t h e r . , g r o u p l e a d e r s had n o t b e e n s e l e c t e d a t a l l o r t h e 
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number o f g r o u p l e a d e r s was f e w e r t h a n t h e n u m b e r - o f \ 

b l o c k s . T h i s l a c k o f e n t h u s i a s m i s p e r h a p s due t o t h e , 

a b s e n c e o f a n y r e m u n e r a t i o n f o r t h e g r o u p l e a d e r s . I n m i n o r 

t a n k s , y a y a p a l a k a s r e c e i v e a r e m u n e r a t i o n o f a q u a r t e r 

t o a h a l f a b u s h e l ! o f paddy f rom t h e c u l t i v a t o r s p e r a c r e 

o f l a n d i r r i g a t e d i n e a c h s e a s o n . A c c o r d i n g t o t h e 

y a y a p a l a k a and t h e f a r m e r s i n t e r v i e w e d , t h e s y s t e m o f 

grour? l e a d e r s i s n o t l i k e l y t c f u n c t i o n e f f e c t i v e l y u n l e s s 

some r e m u n e r a t i o n i s o f f e r e d f o r u n d e r t a k i n g t h i s 

r e s p o n s i b i l i t y . A t t e m p t s t o i n t r o d u c e ' f a r m e r s r e p r e s e n t a ­

t i v e s ' t o p e r f o r m a s i m i l a r f u n c t i o n a s t h e g r o u p l e a d e r s 

h a v e f a i l e d i n two m a j o r s c h e m e s i t a i n l y due t o t h e same 

r e a s o n ( M o o r e , 1 9 8 0 p . 1 7 ) . 

A f u r t h e r c o n s t r a i n t on f a r m e r p a r t i c i p a t i o n , e s p e c i a l l y 

i n t h e e a r l y d a y s o f t h e p r o g r a m m e , was d e l a y i n 

e s t a b l i s h i n g A P T s . ' A c c o r d i n g t o t h e p r o j e c t d o c u m e n t s 

(Wor ld B a n k , 1S80; . 1 9 8 1 ) two c o n d i t i o n s m u s t b e f u l f i l l e d 

p r i o r t o t h e r e h a b i l i t a t i o n works r> re - co n s t r u c t i o n m e e t i n g s 

s h o u l d b e h e l d b e t w e e n f a r m e r s and o f f i c i a l s f rom t h e I D , 

DAS and D e p a r t m e n t o f A g r i c u l t u r e t o d i s c u s s t h e p r o j e c t , 

d e s i g n s , c o s t e s t i m a t e s , o p e r a t i o n o f t h e p r o g r a m m e , and 

f a r m e r p a r t i c i p a t i o n ; and a p r e l i m i n a r y w a t e r managemen t 

programme s h o u l d b e p r e p a r e d b y APTs f o r t a n k s t o b e 

r e h a b i l i t a t e d t o e n s u r e c o m p a t i b i l i t y b e t w e e n p h y s i c a l 

s t r u c t u r e i m p r o v e m e n t s and s u b s e q u e n t o p e r a t i o n o f t h e 

p r o g r a m m e . 

Medagama ( 1 9 8 2 ) s t a t e s t h a t i n m o s t s c h e m e s u n d e r VIRP 

p r e - c o n s t r u c t i o n m e e t i n g s w e r e n e v e r h e l d and t h e 

p r o p o s e d i n p u t s f rom t h e APTs i n p l a n n i n g t h e p h y s i c a l 

s t r u c t u r e o f t a n k s c o u l d n o t b e u t i l i s e d i n i t i a l l y due 

t o n o n - e x i s t e n c e o f APTs a t t h a t t i m e . APTs w e r e 

e s t a b l i s h e d o n l y i n 1983 w h e r e a s r e h a b i l i t a t i o n work 

s t a r t e d i n e a r l y 1 9 8 1 . A b o u t 200 t a n k s had a l r e a d y b e e n 

r e h a b i l i t a t e d b y t h e t i m e APTs w e r e ' e s t a b l i s h e s ^ . ' I n a l l 

5 * V I R P ' t a n k s - s t u d i e d " ' B y ^ u B ' i n o S s i n c b m a l e e , no p r e -

c o n s t r u c t i o n m e e t i n g s w e r e h e l d b e c a u s e a l l t h e s e t a n k s 
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w e r e r e h a b i l i t a t e d i n 1 9 8 2 . T h i s s i t u a t i o n m u s t h a v e 

c h a n g e d now b e c a u s e p r o p o s e d f a r m e r m e e t i n g s w e r e h e l d 

and p r e l i m i n a r y w a t e r managemen t p rog rammes w e r e 

p r e p a r e d i n a l l 5 IPDP t a n k s s t u d i e d b y u s i n P u t t a l a m , 

p e r h a p s , b e c a u s e , t h e s e t a n k s w e r e r e h a b i l i t a t e d i n 

1 9 8 3 . Howeve r , t h i s d i s c u s s i o n i l l u s t r a t e s t h e 

p r o b l e m o f e f f e c t i v e l y c o o r d i n a t i n g d i f f e r e n t c o m p o n e n t s 

o f a p r o j e c t e s p e c i a l l y when f u n d a m e n t a l c o m p o n e n t s . 

s u c h a s f a r m e r p a r t i c i p a t i o n a r e d e p e n d e n t upon c r e a t i o n 

o f new e s t a b l i s h m e n t p a t t e r n s ( f o r t h e TOs i n t h e APTs) 

w i t h i n t h e p u b l i c s e c t o r . 

The f u n c t i o n i n g o f a g r i c u l t u r a l p l a n n i n g t e a m s (APTs) 

A g r i c u l t u r a l P l a n n i n g Teams h a v e s o f a r (up t o F e b r u a r y 

1 9 8 5 ) . b e e n i n e x i s t e n c e f o r o n l y two y e a r s . M o r e o v e r , 

t h e m a i n j o b o f APTs i s t o i n t r o d u c e i m p r o v e d i r r i g a t i o n 

and a g r i c u l t u r a l p r a c t i c e s w h i c h r e q u i r e s a c o n s i d e r a i . I e 

amount o f t i m e ( t h e r e h a b i l i t a t i o n work i s e a s i e r t o 

e v a l u a t e b e c a u s e b e n e f i t s f rom i t a r e e a s i e r t o 

d e m o n s t r a t e s i n c e t h e y a r e i m m e d i a t e and v i s i b l e ) . T h e r e 

f o r e , i t wou ld b e i n a p p r o p r i a t e , a t t h i s s t a g e t o a t t e m p t 

a n y e v a l u a t i o n o f t h e i r a c h i e v e m e n t s . T h i s s e c t i o n 

d i s c u s s e s t h e f u n c t i o n i n g o f t h e APTs u n d e r f i v e h e a d s ? 

c o n s t r a i n t s on APTs? c u r r e n t a c t i v i t i e s o f APTs? 

e f f e c t i v e n e s s o f APT a c t i v i t i e s ? s p e c i f i c w a t e r m a n a g e ­

men t p r o g r a m m e s f o r i n d i v i d u a l t a n k s and f u t u r e p r o s p e c t 

f o r A P T s . 

C o n s t r a i n t s on a g r i c u l t u r a l p l a n n i n g t e a m s ; Two ma in 

c o n s t r a i n t s u n d e r w h i c h APTs c u r r e n t l y o p e r a t e a r e l a c k 

o f t r a n s p o r t f a c i l i t i e s and s h o r t a g e o f s t a f f . B o t h 

t h e s e e l e m e n t s a r e o f v i t a l i m p o r t a n c e f o r e f f e c t i v e 

f u n c t i o n i n g o f t h e w a t e r managemen t p r o g r a m m e s . 
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E a c h APT i s r e s p o n s i b l e f o r 1 5 - 2 0 t a n k s ane" t h e y h a v e 

t o , c o l l e c t a l l t h e n e c e s s a r y i n f o r m a t i o n and p r e p a r e 

a w a t e r management programme f o r a p a r t i c u l a r t a n k w i t h i n 

a maximum p e r i o d o f two w e e k s (Medagama, 1 9 8 2 ) . P r o p e r 

u n d e r s t a n d i n g o f e x i s t i n g i r r i g a t i o n and a g r i c u l t u r a l 

p r a c t i c e s , and t h e c o n s t r a i n t s u n d e r w h i c h f a r m e r s 

c u l t i v a t e i s a p r e - r e g u i s i t e f o r d e v e l o p i n g a n y u s e f u l 

w a t e r managemen t programme and i t r e q u i r e s s p e n d i n g 

a c o n s i d e r a b l e amount o f t i m e i n t h e v i l l a g e . T h e m a i n 

p r o b l e m i s t r a n s p o r t . A l t h o u g h t h e APT i n F u t t a l a m had 

a v e h i c l e a t i t s d i s p o s a l , t h e APT i n T r i n c o m a l e e had 

t o u s e e i t h e r p u b l i c ; t r a n s p o r t o r w a i t f o r a r i d e w i t h 

t h e i r s e n i o r s o r w i t h o f f i c i a l s f rom o t h e r g o v e r n m e n t 

d e p a r t m e n t s . I n T r i n c o m a l e e t h e t a n k s t h a t v/e s t u d i e d 

w e r e a b o u t o n e t o o n e - a n d - a - h a l f h o u r s ' d r i v e f rom t h e 

t o r n i n a p r i v a t e v e h i c l e , and l o n g e r on a b u s . B u s e s 

s t o p r u n n i n g e a r l i e r i n r u r a l a r e a s and f r e q u e n t l y do n o t 

go r i g h t t o t h e v i l l a g e . M o r e o v e r , l o w l e v e l s o f t r a n s p o r t 

and d a i l y a l l o w a n c e s a r e a p r o b l e m t h a t t h e APTs s h a r e 

w i t h m o s t r u r a l d e v e l o p m e n t workers;.-.- T h i s s u g g e s t s t h a t 

o n l y a l i m i t e d number o f f i e l d v i s i t s a r e l i k e l y t o b e 

made b e f o r e p r e p a r i n g a w a t e r management p r o g r a m m e . 

The s e c o n d common p r o b l e m i s t h e a b s e n c e o f an A g r i c u l t u r a l 

I n s t r u c t o r f rom t h e A P T s . The T r i n c o m a l e e APT d i d n o t 

h a v e t h i s p r o b l e m b u t i n P u t t a l a m t h e r e was no APT f o r 

q u i t e some t i m e b e c a u s e t h e p r e v i o u s A l had b e e n p r o m o t e d 

and h i s r e p l a c e m e n t had. n o t come ( p e r s o n a l c o m m u n i c a t i o n , 

T . M . P i y a s e n a , l o c a l T . O ) . The T . O . was h a n d l i n g t h e 

w a t e r managemen t p rogramme i n 2 0 t a n k s . T h e same p r o b l e m 

was o b s e r v e d i n K u r u n e g a l a ; t h e r e w e r e 5 APTs and i n 

b e t w e e n them t h e y had o n l y o n e A l ( p e r s o n a l C o m m u n i c a t i o n , 

K . A . A r i y a r a t n e , l o c a l T . O . ) . T h i s i s a s e r i o u s p r o b l e m 

b e c a u s e i t i s m a i n l y t h e A I ' s r e s p o n s i b i l i t y t o p l a n 

c r o p p i n g p a t t e r n s and w a t e r and o t h e r i n p u t r e q u i r e m e n t s 



f o r t h e c r o p s . A l t h o u g h t h e TOs g e t an o r i e n t a t i o n on 

a g r i c u l t u r a l i s s u e s i n t h e t r a i n i n g c o u r s e on w a t e r 

m a n a g e m e n t , t h i s i s an i n a d e q u a t e s u b s t i t u t e f o r a 

t h o r o u g h l y t r a i n e d p r o f e s s i o n a l . 

Two o r g a n i s a t i o n a l p o i n t s e m e r g e f rom t h e f o r e g o i n g 

d i s c u s s i o n ? t h e u r g e n t n e e d f o r p r o v i d i n g APTs w i t h 

a d e q u a t e t r a n s p o r t f a c i l i t i e s and f o r i m p r o v e m e n t O f 

c o o r d i n a t i o n b e t w e e n t h e DAS and t h e D e p a r t m e n t o f 

A g r i c u l t u r e t o e n s u r e c o n s t a n t a v a i l a b i l i t y o f 

A g r i c u l t u r a l I n s t r u c t o r s . H o w e v e r , i t m u s t b e e m p h a s i s e d 

t h a t t h i s l a t t e r p r o b l e m o f c o o r d i n a t i o n s e e m s a l m o s t 

i n e v i t a b l e w h e n e v e r more t h a n o n e a g e n c y i s i n v o l v e d i n 

a p r o j e c t , and t h i s i s n o t u n i q u e t o t h i s p rogramme 

o r t o S r i L a n k a a l o n e . I n a r e c e n t m e e t i n g i n M a d r a s 

( J a n u a r y 1 9 8 5 ) on t h e Tank M o d e r n i z a t i o n P r o j e c t b e t w e e n 

Anna U n i v e r s i t y s t a f f , P u b l i c Works D e p a r t m e n t o f f i c i a l s 

and I n t e r n a t i o n a l I r r i g a t i o n Management I n s t i t u t e ( I f M I ) 

w o r k s h o p p a r t i c i p a n t s , t h e p r o b l e m o f o r g a n i s i n g c o o r d i n a 

t i o n b e t w e e n t h e d i f f e r e n t g o v e r n m e n t d e p a r t m e n t s . 

i n v o l v e d i n t h e p r o j e c t was m e n t i o n e d a s t h e w o r s t o n e . 

C u r r e n t a c t i v i t i e s o f a g r i c u l t u r a l p l a n n i n g t e a m s ; Under 

t h e w a t e r managemen t p rogramme t h e APTs h a v e t o p e r f o r m 

a v a r i e t y o f f u n c t i o n s . T h e s e i n c l u d e s ; 

i . P l a n n i n g and d e s i g n i n g o f d o w n s t r e a m w o r k ; 

i i a d v i s i n g f a r m e r s t o s e l e c t g r o u p l e a d e r s ; 

. p r e p a r i n g w a t e r managemen t p l a n s ; 

:..v a t t e n d i n g k a n n a m e e t i n g s t o d i s c u s s w a t e r 

managemen t p l a n s w i t h t h e f a r m e r s ; , and 

v o r g a n i s a t i o n o f de. n ^ t r a t i o n p l o t s . 

The f i r s t t h r e e p o i n t s h a v e a l r e a d y b e e n c o v e r e d b y 

d i s c u s s i o n s i n p r e v i o u s s e c t i o n s . T h i s s e c t i o n d i s c u s s e s 

k a n n a m e e t i n g s , and d e m o n s t r a t i o n p l o t s a r e d i s c u s s e d i n 
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t h e f o l l o w i n g s e c t i o n . 

The ka'nria m e e t i n g i s t h e forum a t w h i c h APTs and 

f a r m e r s p r e p a r e w a t e r management p rog rammes i n c l u d i n g ; 

i . f i x i n g d a t e s b y w h i c h t h e t a n k b u n d , m a i n c h a n n e l s 

and f i e l d c h a n n e l s should , b e c l e a n e d and r e p a i r e d ? 

i i p r e p a r i n g a c u l t i v a t i o n c a l e n d a r which s p e c i f i e s 

d a t e s b y w h i c h p a r t i c u l a r o p e r a t i o n s m u s t b e 

c o m p l e t e d ? 

i i i p r e p a r i n g an i r r i g a t i o n s c h e d u l e w h i c h s p e c i f i e s 

f i r s t and l a s t d a t e s o f i s s u i r g w a t e r f rom t h e t a n k , 

t h e humber o f i s s u e s t o b e made d u r i n g t h e s e a s o n , 

and t h e i n t e r v a l b e t w e e n t h e i s s u e s ? 
i v ) v a r i e t i e s o f p a d d y t o b e grown? 
' v ) o t h e r s u b s i d i a r y c r o p s t o b e grown i n t h e y a l a 

s e a s o n , and 

v i ) d e c i d i n g how much o f t h e command a r e a s h o u l d b e 

i r r i g a t e d i n p e r i o d s o f w a t e r s h o r t a g e . 

I n t h e o r y a l l t h e s e p o i n t s m u s t b e d i s c u s s e d w i t h and 

a p p r o v e d b y t h e f a r m e r s i n k a n n a m e e t i n g s . To q u o t e 

Medagama ( 1 9 8 4 p . l ) " V i t a l d e c i s i o n s p e r t a i n i n g t o t h e 

w a t e r management programme would b e d e c i d e d b y t h e 

f a r m e r s o f t h e command a r e a a t t h e c u l t i v a t i o n m e e t i n g 

( k a n n a M e e t i n g ) " , i n p r a c t i c e t h i s d o e s n o t seem t o 

happen a n ( 3 ( i n f a c t , k a n n a m e e t i n g s b e a r more r e s e m b l a n c e 

t o t h e common s i t u a t i o n i n m a j o r i r r i g a t i o n s c h e m e s a s 

d e s c r i b e d i n M u r r a y - R u s t and Moore ( 1 9 8 3 o p . 3 0 - 3 1 ) w h e r e 

k a n n a m e e t i n g s a r e u s e d a s a means f o r a n n o u n c i n g d e c i s i o n s 

a l r e a d y made b y g o v e r n m e n t o f f i c i a l s r a t h e r t h a n a s a 

m e c h a n i s m t o i n c o r p o r a t e f a r m e r i n p u t s i n t h e d e c i s i o n 

m a k i n g p r o c e s s . The o b v i o u s c o n s e q u e n c e i s p o o r f a r m e r 

a t t e n d a n c e i n k a n n a m e e t i n g s and l a c k o f c o m m i t m e n t o f 

f a r m e r s t o f o l l o w t h e s e d e c i s i o n s . 



1 3 4 , 

3 My investigator explained to me (as I did net speak 
adequate Finhala) that the CO was disinclined to 
forge signatures because of my presence, not only 
an outsider but a foreigner as well. 

APTs complained 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 yaya palaka that Often signatures 
are forged in the kanna meetings to show an official 
record that the required number of cultivators were 
present. We had an excellent opportunity of observing 
this i n o n e kanna meeting (though it was not in one 
of our study tanks under the water management programme). 
The meeting was supposed to start at 9 a.m, at the 
yaya palaka's house and only 8 cultivators showed up 
but the minimum attendance required was 17. We waited 
for about one-and-ai-half hours and nobody else came. 
At this point the yaya palaka and other farmers asked 
the Cultivation Officer (CO) whether they should gO 

ahead with forgoing signatures but the CO did not 
3 " 

agree . Eventually the yaya palaka managed to get 
hold of 8 women (because no men were available), who 
were wives and daughters of cultivators to fulfill the 
legal guorum. It seemed from these women' s behaviour .' 
that it was their first formal exposure to any such 
official meetings. 

Effectiveness of agricultural Planning teams activities 
APTs invariably complained that decisions taken:(or 
announced) at the kanna meetings are not followed by the 
cultivators. They believe it is mainly because farmers 
are not cooperative and cannot comprehend the benefits 
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o f i m p r o v e d a g r i c u l t u r a l and w a t e r management p r a c t i c e s . 

L a c k o f f a r m e r c o o p e r a t i o n h a s b e e n m e n t i o n e d a s t h e 

common r e a s o n b e h i n d n o n - a d h e r e n c e t o k a n n a m e e t i n g 

d e c i s i o n s i n 7 6 V IRP w a t e r management s c h e m e s (DAS, 1 9 8 4 a 

p . 2 8 ) . The f o l l o w i n g e x a m p l e i l l u s t r a t e s t h e k i n d o f 

p r o b l e m f a c e d . 

The A g r i c u l t u r a l I n s t r u c t o r o f T r i n c o m a l e e AFT 

m e n t i o n e d t h a t f a r m e r s i n t h a t a r e a u s e much more s e e d 

t h a n r e q u i r e d t o g e t opt imum p l a n t d e n s i t y on an a c r e o f 

l a n d b e c a u s e t h e y b e l i e v e more p l a n t s y i e l d more p a d d y . 

To e l i m i n a t e t h i s wrong i d e a he o r g a n i s e d c u l t i v a t i o n 

on two p l o t s o f l a n d i n Mahamarkulam T a n k ( t h e w a t e r 

managemen t p r o g r a m m e ' s p i l o t p r o j e c t i n t h e d i s t r i c t ) 

t o d e m o n s t r a t e t h e b e n e f i t s o f u s i n g opt imum p l a n t d e n s i t y . 

A c c o r d i n g t o t h e A l a l t h o u g h t h e d e m o n s t r a t i o n p l o t s 

had a h i g h e r y i e l d t h a n o t h e r p l o t s , f a r m e r s h a v e n o t 

y e t c h a n g e d t h e i r o l d p r a c t i c e . I n h i s o p i n i o n t h e r e a s o n 

was f a r m e r s ' i n a b i l i t y t o c o m p r e h e n d b e n e f i t s f rom t h i s 

i m p r o v e d a g r i c u l t u r a l p r a c t i c e . W h i l e t h e r e may b e some 

t r u t h i n t h i s s t a t e m e n t , i t i s n o t c e r t a i n l y t h e o n l y 

r e a s o n b e h i n d f a r m e r b e h a v i o u r . I n t h e d e m o n s t r a t i o n 

p l o t s , c a p i t a l - i n t e n s i v e i n p u t s l i k e f e r t i l i z e r , 

w e e d i c i d e and p e s t i c i d e w e r e u s e d i n a p p r o p r i a t e q u a n t i t i e s 

a t a p p r o p r i a t e t i m e s and t h e s e c a p i t a l o u t l a y s a r e b e y o n d 

t h e m e a n s o f m o s t f a r m e r s . T h e r e f o r e , i t i s q u i t e p l a u s i b l e 

t h a t f a r m e r s r e f r a i n e d f rom a d o p t i n g t h e recommended 

m e t h o d b e c a u s e t h e y a t t r i b u t e d h i g h e r y i e l d s o f t h e 

d e m o n s t r a t i o n p l o t s t o g r e a t e r u s e ' 6 f t n e - d i f f e r e n t 

i npu t s " f a t h e r tna fe-"t60l©«6r te lan€edef in t fey . ; < T • " 
:'r •-.!,.>•• -r - *• '->v t h r r . i o v ' r •• r i i. . 

On t h e o n e hand we h a v e APTs c o m p l a i n i n g a b o u t f a r m e r s 

f o r n o t b e i n g r e s p o n s i v e t o t h e w a t e r m a n a g e m e n t p rogramme 

and on t h e o t h e r h a n d , f a r m e r s i n o u r s t u d y v i l l a g e s r e p o r t e d 

t h a t t h e y do n o t f o l l o w t h e w a t e r managemen t p a c k a g e 

recommended b y APTs b e c a u s e t h e s e a r e n o t r e a l i s t i c and f o r 
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t h e same r e a s o n t h e y do not- b o t h e r t o a t t e n d k a n n a 

m e e t i n g s . An i m p o r t a n t p a r t o f t h e e x p l a n a t i o n f o r t h e 

c o m m u n i c a t i o n p r o b l e m may b e t h e l a c k o f t a n k - s p e c i f i c 

w a t e r managemen t programme a s d e s c r i b e d i n t h e n e x t 

s e c t i o n . 

S p e c i f i c w a t e r managemen t p r o g r a m m e s f o r i n d i v i d u a l t a n k s ; 

D e s p i t e t h e r h e t o r i c about p r e p a r i n g a s p e c i f i c w a t e r 

management programme f o r e a c h i n d i v i d u a l t a n k , a s t r o n g 

t e n d e n c y h a s b e e n o b s e r v e d t o a p p l y t h e same ' p a c k a g e ' 

t o a l l t a n k s . I t s h o u l d b e e m p h a s i s e d h e r e t h a t t h i s 

i s n o t a c r i t i c i s m o f t h e d e d i c a t i o n o r c a p a b i l i t y o f t h e 

a g r i c u l t u r a l p l a n n i n g t e a m s b u t due t o t h e c o n s t r a i n t s 

u n d e r w h i c h t h e y o p e r a t e . The i m p l e m e n t a t i o n programme 

i s b e i n g f o l l o w e d i n p r i n c i p l e i n t h e s e n s e t h a t a s p e c i f i c 

p l a n f o r e a c h t a n k i s b e i n g d e v e l o p e d , . B u t i t i s 

q u e s t i o n a b l e t o wha t e x t e n t t h e p l a n r e f l e c t s a l o c a l y 

o p t i m a l s o l u a t i o n r a t h e r t h a n i n t r o d u c t i o n o f a ' p a c k a g e ' 

s o l u t i o n . A c c o r d i n g t o o n e DAS r e p o r t on VIRP ,(DAS, 1 9 8 4 a ) 

t h e r e w e r e s i g n i f i c a n t d i f f e r e n c e s b e t w e e n a r e a s i n 

s u i t a b i l i t y o f w a t e r managemen t p rogramme t o l o c a l c o n d i t i o n s 

W h i l e i n some a r e a s t h e p l a n s p r e p a r e d b y t h e APTs 

s u i t e d t h e l o c a l c o n d i t i o n s i n o t h e r a r e a s t h e y d i d n o t , 

a l t h o u g h t h e p l a n s w e r e ' t h e o r e t i c a l l y s o u n d ' (DAS, 1 9 8 4 a 

p . 1 1 ) . T h i s r e p o r t h a s s u g g e s t e d t h a t more d e t a i l e d 

s t u d y o f e x i s t i n g p r a c t i c e s s h o u l d b e made b e f o r e 

p r e p a r i n g w a t e r management p l a n s . The same r e c o m m e n d a t i o n 

h a s b e e n made i n a n o t h e r DAS r e p o r t on w a t e r managemen t 

programme (DAS, 1 9 8 3 ) . 

Future prospects of Agricultural 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 transport facilities and as APTs acquire more 
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experience, it should be possible for them to develop 
plans which are specific in design for each tank and based 
upon a collaborative effort of farmers and APTs. 
These are the two major missing components now, and: it 
will not be possible to provide 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 VIRP 
tank to utilise farmer inputs in planning the water 
management programme and to examine whether this approach 
leads to increased farmer response to the programme. . 
(personal communication, Jaliya Medagama, Deputy Commisioner, 
Water Management Division, D A S ) . T o a large extent, head 
office initiatives of this sort will be critical determinants, 
along with adequate staffing and transport, of the future 
success of the Agricultural Planning Teams. 



C h a p t e r V 

CONCLUDING REMARKS 

S t u d y r e s u l t s s u g g e s t t h a t t h e w a t e r managemen t p rogramme 

o b j e c t i v e s a r e w e l l i d e n t i f i e d b u t t h a t t h e p r o s p e c t s 

f o r g a i n s i n c r o p o u t p u t a r e h i g h l y v a r i a b l e a n d , on 

a v e r a g e , s u b s t a n t i a l l y l e s s t h a n programme d o c u m e n t a t i o n 

h a s i n d i c a t e d . T h e s o u r c e s o f t h i s v a r i a b i l i t y a r e many 

and c o m p l e x , r e f l e c t i n g p h y s i c a l , e c o n o m i c , s o c i a l and 

i n s t i t u t i o n a l d i f f e r e n c e s b e t w e e n t a n k s . T h e y r e s u l t 

i n d i f f e r e n t d e g r e e s o f w a t e r s c a r c i t y b e t w e e n t a n k s and 

b e t w e e n y e a r s . 

T h e r e a r e some w i d e l y a c k n o w l e d g e d p r o b l e m s s u c h a s 

paddy v a r i e t y p r e f e r e n c e , t a i l - e n d a c c e s s and l a r g e f a r m e r 

d o m i n a t i o n . F i e l d : r e s u l t s show t h a t t h e f o l l o w i n g f e a t u r e s 

a r e a l s o p a r t i c u l a r l y i m p o r t a n t i n u n d e r s t a n d i n g f a r m e r 

r e s p o n s e t o p r o p o s e d c h a n g e s i n t h e u s e and d i s t r i b u t i o n 

o f t h e i r t a n k w a t e r ; 

i . F a r m e r p e r c e p t i o n o f r i s k o f t e n d i f f e r * f rom 

p r o g r a m m e p e r c e p t i o n s ; p o o r f a r m e r s c a n n o t 

a f f o r d t h e h i g h e r r i s k s a s s o c i a t e d w i t h b e t t e r 

w a t e r managemen t e v e n t h o u g h p r o f i t s may , on 

a v e r a g e , b e h i g h e r . 

, i i L i m i t e d d e g r e e o f e c o n o m i c d e p e n d e n c e on t a n k c r o p s . 

i i i U n c e r t a i n t y a b o u t t i m e l i n e s s o f i n p u t s and 

m a r k e t s f o r o u t p u t r e q u i r e d f o r c r o p d i v e r s i f i c a t i o n . 

i v P a s t e x p a n s i o n o f c u l t i v a t e d a r e a a n d c o n s e q u e n t 

d i f f e r e n t i a l w a t e r u s e r i g h t s b y l a n d t y p e 

( p u r a n a w e l a and a k k a r a w e l a ) . 
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T h r e e b r o a d s e t s o f i s s u e s n e e d t o b e a d d r e s s e d t o 

i m p r o v e t h e p r o s p e c t s f o r e f f e c t i v e s t a t e i n t e r v e n t i o n s 

i . c r i t e r i a and m e t h o d s o f s e l e c t i n g t a n k s f o r 

i n c l u s i o n i n t h e p r o g r a m m e r 

i i g r e a t e r f l e x i b i l i t y i n t h e c o n t e n t and i m p l e m e n t a t i o n 

o r p r o g r a m m e s ; and 

i i i more e x p l i c i t r e c o g n i t i o n t h a t , w i t h r i s k - a v e r s e 

f a r m e r s , w a t e r management p r o g r a m m e s h a v e t o b e 

d e v e l o p e d , w i t h i n a c o m p r e h e n s i v e a g r i c u l t u r a l 

d e v e l o p m e n t p l a n t h a t a l s o d e a l s w i t h i n p u t s u p p l y , 

c r e d i t and s e c u r i t y a g a i n s t r i s k s . 

The i s s u e o f r i s k - a v e r s i o n d e s e r v e s s p e c i a l e m p h a s i s . 

A r e c u r r e n t t h e m e i n d i s c u s s i o n o f d r y z o n e c r o p p i n g 

p a t t e r n s i s r i s k s due t o u n c e r t a i n r a i n f a l l . As t h e 

p r e c e d i n g d i s c u s s i o n h a s s u g g e s t e d i n s e v e r a l p l a c e s , 

r i s k w i l l b e a c r i t i c a l d e t e r m i n a n t o f t h e a c c e p t a b i l i t y 

of;.( .water managemen t p r o g r a m m e s a l s o . T h e ; s t r a t e g y 

f a r m e r s a r e . b e i n g a d v i s e d t o a d o p t i s a p r o f i t - m a x i m i s i n g 

s t r a t e g y a s s u m i n g js t h a t w a t e r a v a i l a b i l i t y w i l l , c o r r e s p ­

ond t o t h e 75 p e r c e n t p r o b a b i l i t y l e v e l . I t i s e n t i r e l y 

p o s s i b l e , and e x p e r i e n c e s u g g e s t s l i k e l y , t h a t f a r m e r 

d e c i s i o n s a b o u t t h e t y p e s and amount o f l a n d he c u l t i v a t e s , 

and a b o u t i n p u t u s e and c r o p m i x w i l l b e a t v a r i a n c e w i t h 

t h i s s t r a t e g y . T h e r e a r e two p o s s i b l e r e a s o n s why. F i r s t , 

e v e n i f t h e r e w e r e n o t o t h e r u n c e r t a i n t i e s ( m a r k e t s , p r i c e s 

e t c ) t h e f a r m e r would a d o p t a s t r a t e g y w i t h l o w e r maximum 

o u t p u t i f a l l g o e s w e l l b u t w i t h a h i g h e r minimum o u t p u t 

(and i n c o m e ) i f c u l t i v a t i o n g o e s b a d l y . F o r e x a m p l e , , a 

f a r m e r may p r e f e r t h e minimum, a s s u r e d i n c o m e f rom h i s 

c h e n a l a n d c u l t i v a t i o n t o t h e p o s s i b l y g r e a t e r i n c o m e f rom 

d r y s o w i n g h i s maha paddy and l a t e r g e t t i n g a y a l a c r o p . 

I f r i s k a v e r s i o n s t r a t e g i e s a r e i m p o r t a n t e l e m e n t s i n 

f a r m e r d e c i s i o n - t a k i n c r , t h e n o n e c o u l d e x p e c t t h e new 
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p a c k a g e o f p r a c t i c e s t o b e m o r e s u c c e s s f u l i n a f e a s 

w h e r e r a i n f a l l l e v e l s ( a n d c a t c h m e n t a r e a / s t o r a g e / c o m m a n d 

a r e a r a t i o s ) a r e more f a v o u r a b l e . T h i s i s wha t a p p e a r s 

t o b e h a p p e n i n g . 

I t h a s b e e n r e p o r t e d t h a t t h e w a t e r managemen t p a c k a g e 

h a s b e e n w e l l a d o p t e d i n 62 " t a n k s i n K u r u n e g a l a 

d i s t r i c t and i s y i e l d i n g e n c o u r a g i n g r e s u l t s ( p e r s o n a l 

C o m m u n i c a t i o n , D r . • F e r n a n d o , D e p u t y D i r e c t o r , A g r i c u l t u r e , 

M I ; J a l i y a Medagama, D e p u t y C o m m i s s i o n e r , W a t e r Management 

D i v i s i o n , DAS; A s s i s t a n t C o m m i s s i o n e r , DAS, K u r u n e g a l a ) . 

T h i s i s n o t b e c a u s e f a r m e r s i n t h i s d i s t r i c t a r e more 

e n t e r p r i s i n g t h a n t h e d r y z o n e f a r m e r s b u t b e c a u s e 

K u r u n e g a l a i s i n t h e i n t e r m e d i a t e Zone and h a s b e t t e r r a i n ­

f a l l . T h e r e a r e two m o r e i m p o r t a n t r e a s o n s ; s o i l i n 

t h e i n t e r m e d i a t e z o n e h a s b e t t e r w a t e r r e t e n t i o n 
o f 

c h a r a c t e r i s t i c s t h a n t h a t / t h e d r y z o n e ( p e r s o n a l 

c o m m u n i c a t i o n . D r . C . P a n a b o k k e , e x - D i r e c t o r A g r i c u l t u r e , 

and a l m o s t a l l h i g h l a n d c u l t i v a t i o n i s s t a b i l i s h e d w i t h 

l a r g e a r e a s u n d e r c o c o n u t , w i t h t h e r e s u l t t h a t c o m p e t i t i o n 

f o r l a b o u r o r i n t e r d e p e n d e n c e b e t w e e n h i g h l a n d c u l t i v a t i o n 

and paddy f a r m i n g i s l e s s m a r k e d t h a n i n t h e d r y z o n e . 

S e c o n d l y , e v e n when f a r m e r i n t e r p r e t a t i o n o f t h e opt imum 

p r a c t i c e s f o r a 7 5 p e r c e n t p r o b a b i l i t y amount o f 

r a i n f a l l c o r r e s p o n d s t o t h o s e d e v e l o p e d f o r w a t e r ' ' 

management p r o g r a m m e s , o t h e r c o n s t r a i n t s o r o t h e r 

u n c e r t a i n t i e s may a f f e c t h i s b e h a v i o u r . U n c e r t a i n t y , 

f o r e x a m p l e , a b o u t s e e d a v a i l a b i l i t y o r a b o u t f a m i l y 

l a b o u r a v a i l a b i l i t y may s u g g e s t an a l t e r n a t i v e c r o p p i n g 

p a t t e r n . On c a s h c o n s t r a i n t s , a c l a s s i c e x a m p l e i s 

p r o v i d e d f rom t h e Walagambahuwa t a n k i n d a t a a n a l y s e d 

b y S i r i p a l a ( 1 9 8 4 ) o f Maha I l l u p p a l l a m a . He shows t h a t 

f o r t h e d a t e s when d r y l a n d p r e p a r a t i o n u s i n g t r a c t o r s on 

t h e p u r a n a w e l a l a n d i s r e c o m m e n d e d , f a r m e r s w e e k l y c a s h 

i n c o m e s a r e a t t h e i r a n n u a l l o w p o i n t ( s e e f i g u r e 6 ) . 



( T r a c t o r r e n t a l u n l i k e paymen t f o r b u f f a l o e s , g e n e r a l l y 

i n v o l v e s an ' i n a d v a n c e ' o r ' o n t h e s p o t ' c a s h p a y m e n t ) 

A f ew w e e k s l a t e r , when w e t l a n d p r e p a r a t i o n c a n t a k e 

p l a c e , t h e f i r s t c a s h i n c o m e f r o m t h e maha c h e n a c r o p s 

h a s s t a r t e d and t h e c a s h c o n s t r a i n t h a s b e e n r e d u c e d . 

Two b r o a d t y p e s o f c o n c l u s i o n e m e r g e . F i r s t , w h i l e o u r 

t e c h n i c a l k n o w l e d g e o f t h e i n t e r a c t i o n s b e t w e e n r a i n f a l l 

p r o b a b i l i t y l e v e l s , s o i l t y p e s and c r o p w a t e r r e q u i r e m e n t s 

may h a v e r e a c h e d v e r y h i g h l e v e l s ( f o r e x a m p l e , P a n a b o k k e 

and Wa lgama , 1 9 7 4 ) , u n d e r s t a n d i n g o f t h e e c o n o m i c and 

s o c i a l c o n s t r a i n t s t h a t a f f e c t f a r m e r d e c i s i o n t a k i n g 

may b e i n a d e q u a t e , F i s k - a v e r s e f a r m e r s h a v e g o o d r e a s o n s 

t o a v o i d p r o f i t - m a x i m i s i n g s t r a t e g i e s . S e c o n d , and 

r e l a t e d , e v e n i f t h e d i f f e r e n t s o u r c e s o f • s c i e n t i s t s ' 

and o f f a r m e r s - 1 k n o w l e d g e do n o t r e s u l t i n d i f f e r e n t 

i n t e r p r e t a t i o n o f e x p e c t e d r a i n f a l l t h e r e a s o n why f a r m e r s 

b e h a v e d i f f e r e n t l y now may b e due t o c o n s t r a i n t s ( c r e d i t -

s e e d , e t c ) u n r e l a t e d t o w a t e r m a n a g e m e n t . S u c c e s s f u l 

w a t e r managemen t p rog rammes t h e r e f o r e r e o u i r e i n t e g r a t i o n 

i n a p a c k a g e t h a t r e l e a s e s s u c h c o n s t r a i n t s . 
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