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SUMMARY 
R a i n f a l l i s one o f the major f a c t o r s c o n t r i b u t i n g t o the 
s a t i s f a c t o r y growth and p r o d u c t i o n of c o c o n u t s . The prod­
u c t i o n o f coconuts i n the North-Weetern, N o r t h - C e n t r a l and 
Eas tern p r o v i n c e s i s r e l a t i v e l y p o o r , mainly a s a r e s u l t 
of i n s u f f i c i e n t r a i n f a l l or i t s u n e v e n d i s t r i b u t i o n 
throughout the y e a r . 

There i s e x p e r i m e n t a l e v i d e n c e to show t h a t t h e y i e l d o f 
coconut cou ld be i n c r e a s e d s u b s t a n t i a l l y by p r o v i d i n g 
supplementary i r r i g a t i o n - d u r i n g the d r o u g h t . F u r t h e r , 
i r r i g a t i o n may be b e n e f i c i a l t o p e r e n n i a l i n t e r c r o p s 
grown i n coconut lands as a r e s u l t o f t h e reduced 
c o m p e t i t i o n f o r s o i l m o i s t u r e . I n many a r e a s i n ' the 
I n t e r m e d i a t e and Dry Zones , s u f f i c i e n t ground water i s 
a v a i l a b l e which cou ld be tapped f o r i r r i g a t i n g coconut 
p l a n t a t i o n s . 

P i t c h e r i r r i g a t i o n i s an e f f e c t i v e method o f i r r i g a t i n g 
the young palms grown i n sandy s o i l s , w h i l e b a s i n i r r i g a t i o n 
i s the common method used in mature p l a n t a t i o n s . . In 
p r o x i m i t y t o t h e s e a c o a s t , s e a water c o u l d b e an 
a l t e r n a t i v e s o u r c e of i r r i g a t i o n w i t h o u t any . a p p a r e n t 
harmful e f f e c t s t o the palms. 

INTWOOIKTEON 

More than h a l f t h e c o c o n u t l a n d s art? s i t u a t e d i n the* 
I n t e r m e d i a t e ( 1 2 5 0 - 1 8 7 5 mm r a i n f a l l ) and Dry ( < 1 2 5 0 mm) 
r a i n f a l l z o n e s . In t h i s c o u n t r y , c o c o n u t i s m a i n t a i n e d 
e s s e n t i a l l y a s a r a i n f e d c r o p . T h e p a l m r e q u i r e s an 
e v e n l y d i s t r i b u t e d r a i n f a l l o f a b o u t 1 5 0 0 mm p e r y e a r o r 
120 mm p e r month . H o w e v e r , t h e s e c o n d i t i o n s d o n o t 
p r e v a i l i n many p a r t s o f t h e I n t e r m e d i a t e and D r y Z o n e s . 
Coconut, p l a n t a t i o n s i n t h e N o r t h - W e s r e r n , N o r t h - C e n t r a l 
and E a s t e r n p r o v i n c e s o f t e n e x p e r i e n c e Low i n c i d e r . e e o f 
r a i n f a l l . F u r t h e r , s a n d y s o i l s found p r e d o m i n a n t l y *in t h e 
N o r t h - W e s t e r n and E a s t e r n p r o v i n c e s h a v e a low w a t e r 
h o l d i n g c a p a c i t y a n d c o n s e q u e n t l y t h e w a t e r * t a b l e 
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d r o p s r a p i d l y d u r i n g dry m o n t h s . Under t h e s e c i r c u m s t a n c e s , 
i r r i g a t i o n w o u l d be a b e n e f i c i a l p r a c t i c e t o o v e r c o m e t h e 
a d v e r s e e f f e c t s o f d r o u g h t and i n c r e a s e t h e p r o d u c t i o n o f 
c o c o n u t p l a n t a t i o n s . 

R e s p o n s e o f t h e c o c o n u t p a l m t o i r r i g a t i o n h a v e b e e n 
o b s e r v e d i n many c o u n t r i e s i n c l u d i n g S r i L a n k a , I n d i a and 
M a l a y s i a (Thampan, 1 9 7 5 ) . A c c o r d i n g t o Menon and P a n d a l a i 
( I 9 6 0 ) , a p h e n o m e n a l i n c r e a s e i n c o c o n u t y i e l d h a s b e e n 
r e p o r t e d i n S r i Lanka t h r o u g h i r r i g a t i o n d u r i n g d r o u g h t . 
R e c e n t l y , t h e r e h a s b e e n a r e n e w e d i n t e r e s t o n t h i s 
s u b j e c t i n v i e w o f t h e u n c e r t a i n i t y o f r a i n f a l l 
p a t t e r n s d u r i n g t h e l a s t d e c a d e o r two l e a d i n g t o l o n g e r 
and more f r e q u e n t dry p e r i o d s . 

N E E D F O R I R R I G A T I O N 

S o i l m o i s t u r e s t r e s s c a u s e d by d r o u g h t e f f e c t s o f t e n 
l i m i t s t h e g r o w t h and n u t y i e l d s o f t h e p a l m . I n t h e c a s e 
o f c o c o n u t s , i t i s b e l i e v e d t h a t t h e v a r i a t i o n s i n 
p r o d u c t i o n due t o w e a t h e r f a c t o r s a r e much more p r o n o u n c e d 
t h a n i n o t h e r t r e e c r o p s . T h i s i s m a i n l y due t o t h e f a c t 
t h a t r e p r o d u c t i v e c y c l e o f e a c h c o c o n u t c r o p l a s t s f o r 
a b o u t 3 i y e a r s from t h e p r i m o r d i a l t o m a t u r i t y s t a g e . Due 
t o t h e c o n t i n u o u s b e a r i n g h a b i t o f t h e c o c o n u t p a l m , i t 
u s u a l l y b e a r s o n e i n f l o r e s c e n c e a t e a c h month w h i c h f i n a l l y 
d e v e l o p s i n t o a m a t u r e bunch o v e r a p e r i o d o f 12 m o n t h s . 
The f i r s t 3 t o 4 months o f t h e 12 month d e v e l o p m e n t c y c l e 
i s c o n s i d e r e d a s t h e p e r i o d mos t . s e n s i t i v e t o m o i s t u r e 
s t r e s s . 

Of a l l c l i m a t i c f a c t o r s , a w e l l d i s t r i b u t e d r a i n f a l l i s 
c o n s i d e r e d t h e mos t s i g n i f i c a n t f a c t o r i n f l u e n c i n g t h e 
y i e l d o f c o c o n u t s (Abeywardana and F e r n a n d o , 1 9 6 3 ) . They 
r e p o r t e d t h a t t h e a n n u a l o r s e a s o n a l f l u c t u a t i o n s i n t h e 
c o c o n u t c r o p w e n ; a l m o s t e n t i r e l y due t o t h e v a r i a t i o n i n 
r a i n f a l l . F u r t h e r , Abeywardana and Mathes ( 1 9 7 1 ) o b s e r v e d 
t h a t i n S r i L a n k a , about two t h i r d s o f t h e p o t e n t i a l 
c o c o n u t c r o p i s l o s t due l a r g e l y t o e i t h e r p o o r s e t t i n g 
o r i m m a t u r e n u t f a l l c o n s e q u e n t t o m o i s t u r e s t r e s s . 

In t h e p a s t , t h e r e h a v e b e e n s e v e r a l i n s t a n c e s w h e r e 
d r o u g h t h a s c a u s e d a s e v e r e r e d u c t i o n i n n u t p r o d u c t i o n 
a n d , e v e n t h e d e a t h o f c o c o n u t p a l m s . F o r e x a m p l e , t h e 
d r o u g h t w h i c h a f f e c t e d t h e B a t t i c a l o a D i s t r i c t i n 1 9 1 8 h a s 
c a u s e d t h e d e a t h o f many p a l m s ( P a r k , 1 9 3 2 ) . A s i m i l a r 
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outbreak occurred in 1931 in Puttalam where Park (1932) 
reported that out of 47 palms in one homestead, 27 were 
found either dead or crownless while another 15 showed 
symptoms of acute wilting. Park (1934) also stated that the 
affected palms gave only 30 percent of the average nut 
yields recorded (3705 nuts/ha/year) ' over a period of seven 
years and.remained so at least two years after the end of 
the drought. In the Puttalam District seme 300,000 palms 
have died and another 700,000 adversely affected as a 
result of four successive dry years from 1947 to 1950 
(Menon and Pandalai, 1960). It was reported that the recent 
drought, which affected Puttalam , caused as many as 
46,000 bearing coconut palms to drop t h e i r crowns 
(Anonymous, 1983). 

In the absence of a tap root system, the coconut palm has 
only a limited capacity to draw water from the surrounding 
s o i l , thus rendering the palm less tolerant to drought 
conditions. Therefore i t i s imperat ive that coconut 
growers make a concerted effort to irrigate their hold­
ings located in areas where the annual rainfall i s either 
below 1500 mm or unevenly distributed throughout the year. 

B E N E F I T S O F I R R I G A T I O N 

Abeywardena (1979) reported that a two-fold i n c r e a s e in 
coconut production could be possible by irrigating the 
palms during drought. He showed that a single dose of 82 
gallons (373 l i t ers ) of water applied weekly increased the 
nut yields by 25 to 30 per cent and copra yields by 54 per 
cent. Similarly, the yield of nuts has increased consider­
ably in irrigation tr ia l s conducted in India (Nair, 1979). 
Nelliat (1968) reported that irrigation also accelerated 
the growth and early bearing of young palms grown in sandy 
s o i l s . According to Wardlaw and Mason (1936) nut production 
as well as the s ize of nuts have increased due to irrigation 
in Malaysian dwarf coconuts. In India i t was reported 
that the average yields of ta l l palms under rainfed 
conditions (60 nuts/palm/year) could be i n c r e a s e d to 
90-110 nuts/palm/year by irrigation ( Iyer et . a l . , 1979). 
Moreover, t a l l x dwarf hybrid palms provided with 
irrigation gave an average of 174 n u t s / p a l m / y e a r . 
Furthermore, Bhaskaran and Leela (1978) observed that in 
India supplementary irrigation during summer gave an 
increased yield of 31 nuts/palm in sandy loam s o i l s . 
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Venkitesan (1973) stated that in India, summer irrigation of 
coconut palms reduced button shedding, i n c r e a s e d the 
production of leaves leading to early flowering, enhanced 
female flower production and fruit setting, and he observed 
that the beneficial effects of irrigation on nut production 
occurred from the third year of the commencement of 
irrigation. Abeywardena (1979) observed that yield 
improvement due to supplemental irrigation could be 
attributed mainly to an increased number of female flowers 
per bunch, production of more bunches and mature nuts per 
palm, and an increased size of nuts. 

Thampan (19-75) reported that the beneficial e f f e c t s of 
irrigation .would be pronounced in shallow and well drained 
s o i l s , particularly in sandy so i l s where moisture retention 
capacity i s rather low. Furthermore, Nelliat (1968) showed 
that the application of red earth to planting holes in sandy 
sbi l s helped the retention of adequate moisture around the 
young palm. 

W A T E R R E Q U I R E M E N T F O R I R R I G A T I O N 

The relatively low water requirement of the coconut palm 
(2 to 3 acre feet per year) makes i t a potential crop to be 
grown under irrigation. The actual quantumof water required 
by the palm depends mainly on the length of drought period 
and s o i l type. 

Espino and Juliano (1924) reported that in the Philippines 
young coconut palms require 3.5 gallons (16 l i t res ) of water 
per day. According to Nelliat (1968) i r r i gat ion of young 
palms twice a week with 5 gallons (22.5 l i tres ) of water per 
irrigation i s the normal practice in India. Nelliat also 
showed' that more frequent irrigation with a lesser amount i s 
advantageous for optimum uti l izat ion of water in sandy s o i l s . 
Further, Thampan (1975) recorded that four year old palms 
grown in sandy loam so i l s required 20 l i t res of water every 
four days to maintain a satisfactory growth. 

Copeland (1931) observed that a mature coconut palm loses 
about 10 gallons (45 l i tres) of water each day. Results of 
the tr ia l carried out by Abeywardana (1979) in the Inter­
mediate Zone of Sri Lanka showed that 82 gallons (373 l i t res ) 
of water applied once a week to mature palms gave not only 
a better yield response than the non-irrigated control, but 
also reduced the seasonal fluctuations in coconut yield. The 
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average water requirement for irrigation of mature palms 
at four stations namely, Lunuwila, Madampe, Ambakelle and 
Puttalam is estimated at 1.287, 1.620, 2.142 and 2.094 
acre feet of water per year. On this basis, the optimum 
water requirement for a coconut palm having a b a s i n of 
6.5 feet radius would be 1059, 1333, 1762 and 1723 gallons 
per year, respectively. 

Where fresh water is scarce as in the Dry Zone, sea water 
could be used to irrigate coconut groves a long the sea 
coast. Trials conducted in India have shown that irrigating 
coconut palms with sea water i s as effective as using fresh 
water in sandy so i l s (Thampan 1975), In fact sea water i s 
used extensively for irrigating palms along the coastal belt 
of India, without any apparent i l l effects (Menon and 
Pandalai, 1960). They further reported that the use of sea 
water for irrigation during the drought actually improved 
the growth and production of coconuts. According to Pomier 
and Brunin (1974), the yield of sea water irrigated palms 
grown in the Ivory Coast increased by 30% for the f irs t 2 
years and by 60% for the 3rd year, compared with non 
irrigated palms. 

M E T H O D O F I R R I G A T I O N 

Where fresh water i s scarce as in the North-Western and 
Eastern provinces of Sri Lanka, i t would be prudent to adopt 
pitcher irrigation in young coconut plantations. It i s a 
cheap and effective method of irrigating the young palms, 
especially in sandy s o i l s . In this method two unglazed clay 
pots of about 30 cm diameter and 4.5 to 9.0 l i t res capacity 
are buried in pits (90 cm diameter and 60 cm in depth) up 
to the neck and f i l l ed with water once a week. Experiments 
conducted in India have demonstrated that around each pot, 
moisture spreads to a depth of about 1.0 metre and a 
circular area about 0.5 metre in diameter. 

Basin irrigation is the most suitable and economic method of 
irrigating mature palms. Here, shallow basins with a radius 
of 3 to 4 feet are dug around the palm and water is let in. 
To improve the efficiency of irrigation in sandy s o i l s , i t 
is desirable to add 8 to 10 baskets of s i l t to the basin 
around the palm and cover with a 6 inch of straw or weed 
trash before irrigation. 
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CONCLUDING REMARKS 

The a b o v e a c c o u n t c l e a r l y s h o w s t h a t an a p p r e c i a b l e l o s s 
o f t h e p o t e n t i a l c o c o n u t c r o p due t o d r o u g h t i n , m a r g i n a l 
r a i n f a l l a r e a s ( < 1 5 0 0 mm p e r y e a r ) c o u l d b e s a v e d by 
s u p p l e m e n t a r y i r r i g a t i o n . F u r t h e r , p e r e n n i a l i n t e r c r o p s 
( e . g . c o f f e e , c o c o a , p e p p e r , c i n n a m o n , c i t r u s , b a n a n a , 
p i n e a p p l e , p a s s i o n f r u i t ) grown i n c o c o n u t p l a n t a t i o n s 
c o u l d a l s o b e n e f i t f rom s u p p l e m e n t a r y i r r i g a t i o n . In many 
a r e a s i n t h e I n t e r m e d i a t e and Dry Z o n e , s u f f i c i e n t g r o u n d 
w a t e r i s a v a i l a b l e f o r i r r i g a t i o n ( F e r n a n d o , 1 9 8 3 ) . 

V e n k i t e s a n ( 1 9 7 3 ) s t a t e d t h a t t h e e x t r a c o s t o f p r o v i d i n g 
i r r i g a t i o n c o u l d be r e c o v e r e d f rom t h e e x t r a i n c o m e e a r n e d 
a s a r e s u l t o f i n c r e a s e d n u t p r o d u c t i o n . A c c o r d i n g t o 
B h a s k a r a n and L e e l a ( 1 9 7 8 ) t h e c o s t b e n e f i t r a t i o 
o f i r r i g a t i n g c o c o n u t was e s t i m a t e d a t 1 : 3 . 

F u r t h e r , g r o w i n g c o c o n u t s u n d e r i r r i g a t i o n i s a n e c e s s i t y 
i n t h e Dry Zone and i n t h e n e w l y d e v e l o p e d l a n d s i n t h e 
M a h a w e l i . The e x t e n t o f new l a n d i n t h e Mahawel i t h a t 
s h o u l d be b r o u g h t u n d e r c o c o n u t s t o s a t i s f y t h e d i e t a r y 
n e e d s o f a b o u t 2 m i l l i o n p e o p l e i s e s t i m a t e d a t a r o u n d 
8 0 , 0 0 0 a c r e s ( F e r n a n d o , 1 9 8 4 ) . The main a r e a s t h a t h a v e a 
p o t e n t i a l f o r i r r i g a t e d c o c o n u t s i n t h e Mahawe l i a r e t h e 
s y s t e m s ' A ' , ' B ' and ' C . T h e r e f o r e t h e r e i s a t r e m e n d o u s 
n e e d and s c o p e f o r i r r i g a t e d c o c o n u t s i n t h e I n t e r m e d i a t e 
and dry Z o n e , b o t h i n e x i s t i n g and n e w l y o p e n e d l a n d s . 
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