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Coconut is mainly grown as a EFFECT OF MOISTURE STRESS Institute (CPCRI) , Ka sa ragod , 

crop. Much of the seasonal ON YIELD Kerala indicated that yi uld of 

in coconut yield are coconut in any particul ar year 
The period of development ofthe vagaries in was related to th e rainf ul ] d uring 

an inflorescence from initiation the dry months f or th e ent ire 
to flowering has been ·estimated period hom initiation to fruiting 

rainfall affect coco­ to be 32 months for tall cultivars (i. e. January to April rainf all for 
It takes about 44 of coconut (Patel, 1938) . With 2 years prev iou s to th e h arves t 

for the spad ix primordia such a great time lapse between and f or the year of harves t) . In 
develop into a bunch of ripe the initiation of l eaf and in­ Ceylon, it w as found th at drou gh t 

Poor yield, smaller florescence primordia and flower­ for a period of 8 montll s aff ec ted 
of nuts and low copra content ing, and with many other inflore­ the yi e ld of coco nut for Ll p uriod 

nuts harvested during Sept­ scences in various stages of 01 about 24 months witl! a maxi ­
development present at ; the same,November are due to the mum effec t for ab out 13 months 
it is difficult to relate growth,spell the palm faces at the after the t ermin ati o n of th e 
flowering or yield res'ponses to drought Copra prodli(~ti o n perof spadix primordia initi ­ - --:--... 
any particular climatic ,condition. nut was reduce d for a perio(t ' ofand early stages of kernel 

one year. A recent sllldy on theion. These stages synchro - Abortion of young, ~eveloping 
effect of drought on coconutwith the dry spell during inflorescences can se f ioUslY re­
yield condu cted by Pra sada Rao

April. Similarly, good duce the yield of cocoljlut. Patel 
and Nair (1986) indica ted that 

nuts and (1938) traced the rea~on for the 
decrease in nut yield st arted from 

copra content of nuts harve­ abortion of developing inflore-
I the eighth month with the maxi­

during January-May have SCences of coconut palms to a 
mum reduction in th e th irt ee nth 

development stages falling drought effect from 15 to 16 
month aft er the drought w as over. 

months before the spathe opened. 
The decline in nut yi el d du e to

He also associated the adversethe crop receives plentiful drought in 1983 cont inu ed fo r 12
effects of drought during the j.areas 

time of ovary and perianth 


I. In having well months from Febru ary, 1984 to 
ted rainfall (as in Kuttiadi, January. 1985 . PUJsdd a Rao

differentiation with' the low pro­
di:Hri c t, Kerela) the pro­ (1982). bas l)d all w ,:(,kly soil 

duction of flowers on the inflore­
of nuts is generally high. moisture d efi c it u llc! 111 1) uxprHs ­

scence. 
shows that coconut will sion of str ess sympt oill s (droop­

no to irrigation and moisture Studies conducted at the Cen- ing). opin ed tll at til l: I: fl ec t of 

ation practices. tral Plantation Crops Research drought on coconut fJ i.l lll"l ~ was 
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seen (droopi11 rJ o f leaves) when 
the aridity ind ex exceeded 65 
D.er cant . TI1 4) r N ltral and southern 
parts of I< cr;:18 !lever attain aridity 
indices (lbov (! 65 per cent while 
the nortll()rll parts experience 
aridity indic (!s above 65 per cent 
for 3" or 4 Illonth s in the summer. 

. This is one of th e reasons why 
the productivity of coconut is 
higher ill tlJ(~ s()uthe rn districts in 
spite of the disease root (wilt). 

WATEll m :mJlnEMENT OF 

COCONUT 


It has been widely recognised 
that whell coconu t palms are 
grown uJ1(inr condition of high 
temperatur es and intense sun­
shine, their wa t er requi rement for 
satisfactory growth will be very 
high. In tllO Philippines, Espino 
and Juliano (1924, cited by 
Thampan , 1982) es timated the 
water requir ement of coconut at 
16 liters per day. In another 
study, the daily loss of water 
from a Illatl/ro palm was es timated 
ilt 28 litre tu 741itre (Copeland,' 
1931 ) . 

The rat e o f ET depends to a 
large extent on the amount of 
water Cl vailablein the growth 
medium . Th e studies conducted 
at th e CpeRI , I<asaragod (Joshy 
et al ., 1986) showed an initial ET 

of 4 mm/da y after a rainfall. 
This changed to 2.4 mm/day 
(mean of 7 days) and 2.2 mm /day 
(mean of 15 days) after the cessa t­
ion of rains indicating that coco­
nut utilizes more waler when the 
soil is comparatively wet and that 
equal amount of water is not avai­
lable in the entire range of avai­
lable water capacity of the soil. 

The ET demand 0.1 coconut is 
largely met by the 0-70cm soil 
layer (Joshy ot al., 1986) . The 
90-130 cm layer has little con­
tribution . The contribution from 
the lower layers may become 
significant when the profilfl is at 
low water cOQtent.

! 

Joshy et al." (1986) have con­
c luded that Wiater applied at the 

rate of 5 mm/ day is ad oqunto l 
the crop in the sandy lonnl soi l. 
Kasaragod. This epproxi lllatc5 
35 Ii tres of water per 
1.5m radius (per day.) 

RESPONSE TO IRRIGATiQN 

summer irrigation has 
observed in almost all places, 
magnitude of re sponse d 
on soil typo, depth of wilter 
and moisturB conservation 
ctices. At Nileshwar ( 
where the soil type is I 
sand, irrigation once in 5 days 
basins resulted in a 514 per 
increase in nut yield (Table 1). 

TABLE 1 

Growth and yield response of coconut to summer irrigation 
sand, Nileshwar 

Unirrigated Irrigated 

No. of functioning leaves per palm 15.5 23.5 
No. of palms which flowered 
in a group pf 100 palms } 2 92 

Nut yield (per palm) 4.3 26.4 

In the red sandy soil of Nileshwar 
II (Kerala) the increase in the yield 
of nuts due to basin irrigation once 
in 7 doys WAS 74";, (BllIl ~; kIHfln 
and Leela, 1977). The belltllicial 
effect of irrigation was manifested 

TABLE 2 

through larger production 
female flowers and hiOI10f 
percontogo (TAbln ~)), 11111 

was cOlltlu~tuJ 

11 years. 

EFEECT OF IRRIGATION ON FEMALE ·FLOWER PRODUCTION, 


SETTING PER CENT AND NUT YIELD 


No. of female flowers 
produced/pa lm Setting nl 

/ 0 

Pre­
irrigation 

Po st­
irrigation 

% incre­
ase 

Pre­
irrigal ion 

Post-
irrigation 

% incra­
ase 

Pre-
irrigation 

Post-
irrigation 

130.4 167.9 28.8 87.7 122.6 39.8 42.2 73.5 



y, it was also found 
uenee of irrigation on 

and yield was 
od in low (20-40 

nuts/ palmfyear) and medium (40­
60 nuts I palm I year) yielding 
groups of palms as compared to 
high yielding (60-80 nuts/ palm/ 

TABLE 3 

year) ones . 

Th e data are summarised in 
Table 3. 

NUT YIELD OF WEST COAST TALL PALMS OF VARYING YIELD GROUPS AS 

cunt increase over pre -
ion yie ld 

-irri ga t ion y ield for 8 years 

Per cent increase over pre-
irrigation yi eld 

Cost : Benefit ratio 

study on the effect of summer 
on the growth and yield 

ut CV. WCT. has been 
Chalakudy (soil 
soi l sandy c lay 
since 1983. 

trUil tlil Ullt S <HO : 

Irrigati on with 500litres of 
wat er pe r palm at 75mm CPE 

Irr igation with 500litres of 
wator per palm at 50mm CPE 

Irriontinll with 500 litres of 
water per palm at 25mm CPE 

Irr iga ti on with 200litres of 
water per palm once in 3 days 

No irri ga tion 

AFFECTED BY IRRIGATION 

Yield group (nut s/pa lm/ ye ar) 

~ 0 ........ 00 ____ 
<;t en co 

- en 
, E:i , 

Ol­ 0 ...... ..- .-.. C 
.a~ Nen ~ c: <Den CD 
~c: ~- :00 ~5 Q):J 

Ol<D'-0 ~ c: .c C 2: 
gN ~~ OJ0 <;t .­

0... -l I 

13.4 30.2 54 .3 70 .8 42 .2 

33 .6 56.1 77 .7 82 .9 62 .6 

(150.4) (85.7) (43 .3) (16 .9) (48.3 ) 

42.2 69 .5 85.3 94.8 13 ~) 

(214.9) (130.1) (57 .4) (33.8) (742) 

1 :2.9 1 :3 .5 

Irr igation was given in basins of 
1.8m radius . 

The effect due to irrig at ion 

treatments on nut yield in the 

third and fourth year was signi­

ficant and almost similar. The 
only difference was that in 1985, 
T3 recorded the highest nut yield 
as against T4 in 1986 (Table 4) . 
However, the treatm ents T2, T3 
and T4 were on par and signi ­

ficantly superior to the control 
(T5). The increase in nut yield 
per palm due to irrigation at 50mm 
CPE, 25mm CPE and once in 3 
days over no irrigation wa s 16.8, 
34.0 and 28 .8 in 1935 and 36 .8, 

1:3 .1 1 :2.4 1 :3 .1 

41 .6 and 548 in 1986, respec­
tively. The trea tments T2, T3 and 
T4 received 5500, 9500 and 7200 
litres of water in 11, 19 and 36 
irrigations in th e year 1985 and 
5500, 10500 and 8600 litr es of 
water in 11, 21 and 43 irrin al ions 
in the year 1986, resp l;c li vld y. 

The results gather ed so far at 
Chalakudy clearly in <.l1 cate that 
coconut responds w ell to irri­
gation during th e dry mOll ti) s from 
the third year onward ~, llll ~ i ti ()a l 
schedule being irrio atl lJlI o f tho 

crop with 500 litres o f wate r in 
basins of 1.8m radius at a CPE 
value of 50mm. 
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TABLE 4 

NU [ YIELD PER PALM PER YEAR AS INFLUENCED BY IRRIGATION (NAIR et al., 1989) 

-..-..
eN
IDeoEO) Experiment period 
ro r".....­Treatment 
-

Q) 
~-o 

+;' 0 
Q)':: 1983 1984 1985 1986 ... Q) 

0..0. 

T1 75111111 CPE 63.1 73.9 40.8 104.1 96.1 

T250 67.1 74.5 39.8 112.8 113.9 

T325 61.1 60.8 39.9 129.9 119.3 

T4 once in days 65 .1 69.7 41.4 124.7 131.8 

T5 No irri ( "t in ll 59 .2 80.8 31.7 95.9 77.1 

CD (O.O!:» 15.6 24.1 

IRRIGATION FERTILIZER 

INTERACTION 


Does irrigation improve res­
ponse to applied fertilizer? Res­
ponse to applied fertilizer 
generally increased when fertilizer 
application was combined with 
irrigation . This is clearly evident 
from th e data gathered (Table 5) 
from a field experiment conducted 
at the CPCRI . Kasaragod. 

Started in 1968. the experiment 
aimod to detormine the optimum 

depth and frequency of summer 
irrigation and fertilizer level for 
coconut CV. WCT. The interaction 
of frequency of irrigation and 
fertilizer level had a significant 
influence on the yield of nuts. 
The palms receiving 20mm ir­
rigation at IW/CPE = 1.00 com­
bined with !a fertilzer level of 
0.750. 0.670, 1 .500 (NPK) kg per 
palm/ annuml recorded the highest 
yield of 91 Iluts/palm/annum. The 
next best performance was re­
corded by palms receiving irri-

TABLE 5 , I 
NUT YIELD OF WCT PALMS AS INFLUENCED BY IRRI.GATION 

AND FERTI LlZER APPLICATI,ON 

gation at IW/CPE 0.75 and 
@ 1.00, 1.00. 2.25 kg /palm, 
production of female flowers 
markedly influenced by ir 
and fertilizer. The palms r 
ing only irrigation (without 
lizer) gave a mean yield 01 
nuts/palm/year and the 
receiving only fertil izer (noi 
gat ion) recorded 41 nut s! 
year compared to the mean 
of 75 nuts per palm regist 
the palms receiving both irr 
and fertilizer. 

RESPONSE OF YOUNG 

IRRIGATION 

NPK g/ palm/year 
1.00 

IW,/ CPE 

0.75 

Ratio 

0.50 

Young coconut palms 

lings) require frequent irr' 

The size and vigour of s 

0.50, 

0.75, 

1.00, 

0 .33. 

0.67. 

1.00, 

0 .75 

1 .50 

2.25 

69 

91 

77 

74 

67 

83 

77 

67 

67 

generally depend on the soil 

isture availability (Child, l 

Duri ng their first 3 years in 

coconut palms should c 
Bhaskaral 
Child. R. 
Copelan 

Krishn am 

Patel, J . 
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dur ing dry periods . 
ted at Kasaragod 

that irrigation with 45 
water once in 4 days 

with application of 
of red earth in planting 

to planting resulted in 
and vigorous growth of 
coconut palms (N elliat, 
At the end of the 3 year 
(after planting) the young 

clearly show ed the differ-
growth and vigou r. Red 

ed tllo reten tion of soil 
alld thereby facilitat ed 

(I lonn er interval b et­
irrigations without advtlrsely 

th e qrowth of young 

ATION WITH SALINE 
WATER 

is fairly tol erant to 
Acc ord in g to Krishn a­

and Pr emanathan (1963) 
palm ca n withstand salt 

ations of 10,000 ppm. 
nar ayanan et al. (1957) 

thot coco nut palms 
no permanent physio ­

injury even in situations 

th oir roots had com~ into 

t w i th sa lt concentrations 

6380 ppm in the soil which 


was lethal to crops like jack, 

mango and cashew. Trials con­

ducted at Ka sa ragod showed that 

irrigation with sea water in sandy 

soils was as effective as fresh 

water irrigation. In fact, seb water 

irrigation gave a 12 p er dlnt in­

crease in yield than fre sh w ater 

irrigation. When sea water and 

fresh water were mixed in the 

ratio 1 :2 , the response was still 

high, recording an yield improve­

mant of 50 per cent (Marar ! 1963). 


MOISTURE CONSERVATION 

PRACTICES 


Soil moisture conservation 
through agronomic practices have 
been found to improve the yield 
of co:;onul. Burying coconut husk 
in I i near trenche s taken 3m away 
from the trunk b3twaen rows of 
coconut or in circular trenches 
taken around the palm at a 
distance of 2m from the trunk has 
effected a 33 per cent yield in­
crease at Nileshwar. The yield 
improvement started fr0m the 3rd 
year and the beneficial effect 
I asted for about 8 years. 

Mulching with dry leaves is 
another prdctice useful for mois­
ture conservation. 

REFERENCES 

WATER MANAGEMENT IN 
AREAS HAVING HIGH WATER 

TABLE 
Adequate drainag e is necessary 

to alleviate the ill effec ts of high 
water table . In such situations 
drains will have to be provided 
i n between rows o f co con ut. In 
a study conducted at Nil eshwar, 
it was found that surfac e drains 
of 1.5m depth provided in bet­
ween rows of coconut increased 
the yield by 84.8% (Pre-treatment 
yield 35.7 nuts /palm; po st - treat­
ment yield 66.1 nuts/pa lm) . rh e 
cr op was irrigated durill!) S( 1111 1111)( 

months. 
PROBLEMS ASSOCI ATED 

WITH IRRIGATI ON 
When a coconut ~a rdon is 

brought undor irri gatioll more 
functioning root s will bu di stri ­
buted in th e surfa ce layers o f t he 
soil . If irrigation i s di sco ntinued 
after 'some time, th e palm s will be 
easily affected by soil droug llt re­
sulting in severe se t -back in rlrowth 
and production. Th erefore, irri ­
gation once provided should be 
continued without interr uption. 

With the available observa tions 
and experimental evid ences, it 
can be concluded th at Sl immer 
irrigati on is th e mo!:> t productive 
input in coconut cultivat ion . 
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