onut is mainly grown as a
dcrop. Much of the seasonal
ns in coconut yield are
able to the vagaries in

w does rainfall affect coco-

Id? It takes about 44
hs for the spadix primordia
velop into a bunch of ripe
W Poor vyield, smaller
f nuts and low copra content
uts harvested during Sept-
-November are due to the
spell the palm faces at the
of spadix primordia initi-
and early stages of kernel
on. These stages synchro-
th the dry spell during
ary-April.  Similarly, good
. bigger size of nuts and
pra content of nuts harve-
ing January-May have
“development stages falling
e months of June-September,
n the crop receives plentiful

In areas having well
ted rainfall (asin Kuttiadi,
ut district, Kerala) the pro-
on of nuts is generally high.
- shows that coconut will
ond to irrigation and moisture
nservation practices.

R. R. NAIR

Regional Agricultural Research Station
(Kerala Agricultural University)
Kumarakom

EFFECT OF MOISTURE STRESS
ON YIELD

The period of development of
an inflorescence from initiation
to flowering has been estimated
to be 32 months for tall cultivars
of coconut (Patel, 1938). With
such a great time lapse between
the initiation of leaf and in-
florescence primordia and flower-
ing, and with many other inflore-
scences in various stages of
development present ati the same,
it is difficult to relate growth,
flowering or yield responses to
any particular climatic condition.

Abortion of young, developing
inflorescences can seriously re-
duce the yield of coconut. Patel
(1938) traced the reagon for the
abortion of developing inflore-
scences of coconut palms to a
drought effect from 15 to 16
months before the spathe opened.
He also associated the adverse
effects of drought during the
time of ovary and perianth
differentiation with the low pro-
duction of flowers on the inflore-
scence.

Studies conducted at the Cen-
tral Plantation Crops Research

SUMMER IRRIGATION REQUIREMENT OF THE COCONUT PALM

Institute (CPCRI), Kasaragod,
Kerala indicated that vyicld of
coconut in any particular year
was related to the rainfall during
the dry months for the entire
period from initiation to fruiting
(i. e. January to April raintall for
2 years previous to the harvest
and for the year of harvest). In
Ceylon, it was found that drought
for a period of 8 months affected
the yield of coconut for a period
of about 24 months with a maxi-
mum effect for about 13 months
after the termination of the
drought  Copra production per
nut was reduced for a period of
one year. A recent study on the
effect of drought on coconut
yield conducted by Prasada Rao
and Nair (1986) indicated that
decrease in nut yield started from
the eighth month with the maxi-
mum reduction in the thirteenth
month after the drought was over.
The decline in nut yicld due to
drought in 1983 continued for 12
months from February, 1984 to
January, 1985. Prasada Rao
(1982), bascd on  wecekly soil
moisture deficit and the expres-
sion of stress symptoms (droop-
ing), opined that the effect of
drought on coconut palins was
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seen (drooping of leaves) when
the aridity index exceeded 65
per cent. The central and southern
parts of Keri:lanever attain aridity
indices above 65 per cent while
the northern  parts experience
aridity indices above 65 per cent
for 3 or 4 months in the summer.

-This is one of the reasons why

the productivity of coconut is
higher in the southern districts in
spite of the discase root (wilt).

WATER REQUIREMENT OF
COCONUT

It has been widely recognised
that when coconut palms are
grown under condition of high
temperatures and intense sun-
shine, their water requirement for
satisfactory growth will be very
high. In the Philippines, Espino
and Juliono (1824, cited by
Thampan, 1982) estimated the
water requirement of coconut at
16 liters per day. In another
study, the daily loss of water
from a mature palm was estimated
at 28 litre to 74 litre (Copeland,
1931).

The rate of ET depends to a
large extent on the amount of
water available in the growth
medium.  The studies conducted
at the CPCRI, Kasaragod (Joshy
et al., 1986) showed an initial ET

EFEECT OF IRRIGATION ON FEMALE .FLOWER PRODUCTION,
SETTING PER CENT AND NUT YIELD

of 4 mm/day 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 cessat-
ion of rains indicating that coco-
nut utilizes more water 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 of coconut is
largely met by the 0-70cm soil
layer (Joshy et a/., 1986). The
90-130 cm layer has little con-
tribution. The contribution from
the lower layers may become
significant when the profile is at
low water coqtent.

Joshy et al.,, (1986) have con-
cluded that water applied at the

TABLE 1

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

rate of 5 mm/ day is adequate!
the crop in the sandy loam soi
Kasaragod. This approximalé
35 litres of water per basi
1.5m radius (per day.)

RESPONSE TO IRRIGATIO!

Response of coconut pal
summer irrigation has |
observed in almost all pla
magnitude of response de
on soil type, depth of water!
and moisture conservation
ctices. At ‘
where the soil type i
sand, irrigation once in 5d

No. of functioning leaves per palm

No. of palms which flowered }
in a group pf 100 palms

Nut yield (per palm)

Unirrigated Irrigated Increas
156.5 23.5
2 92
4.3 26.4

In the red sandy soil of Nileshwar
it (Kerala) the increase in the yield
of nuts due to basin irrigation once
in 7 days was 74°; (Bhaskaran
and Leela, 1977). The boneficial

effect of irrigation was manifested

TABLE 2

through larger  production
female flowers and highers
porcentage (Tablo 2), fhe |
was conducted over a puil
11 years. '

No. of female flowers
produced/palm

Setting 9%

Nut yield /paln

. Pre- Post- % incre- Pre- Post- % incre- Pre- Post-
irrigation irrigation ase irrigation irrigation ase irrigation irrigation
130.4 167.9 28.8 87.7 122.6 39.8 42.2 73.8

4 Indian Coconul




iudy, it was also found
fluence of irrigation on
wacters and yield was
mounced in low (20-40

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

TABLE 3

AFFECTED BY IRRIGATION

year) ones.

The data are summarised in
Table 3.

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

Yield group (nuts/palm/year)

Z . g 0 2
=B ' > ;
83 8z 52 5% c
E " 32 L 5
58  © 25 5 .
hrs .G
a _ < T
irrigation yield 13.4 30.2 54 .3 70.8 42.2
33.6 56.1 777 82.9 62.6
gr cent increase over pre-
dgation yicld (150.4) (85.7) (43.3) (16.9) (48.3)
ost-irrigation yield for 8 years 42.2 69.5 85.3 94.8 7135
Jer cent increase over pre-
rigation yield (214.9) (130.1) (57.4) (33.8) (74.2)
Cost : Benefit ratio 1:2.9 1:35 1:31 1:2.4 1:3.1

study on the effect of summer
stion on the growth and yield
pconut CV. WCT. has been
progress at Chalakudy  (soil
2. Alluvial soil sandy clay
min texture) since 1983.

fhe treatinents are:

Irigation  with 500 litres of
water per palm at 75mm CPE

rigation  with 500 litres of
water per palm at 50mm CPE

frrigation  with 500 litres of
water per palm at 26mm CPE

Irrigation  with 200 litres of
water per palm once in 3 days

No irrigation

Irrigation was given in basins of
1.8m radius.

The effect due to irrigation
treatments on nut vyield 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 treatments T2, T3
and T4 were on par and signi-
ficantly superior to the control
(T5). The increase in nut yield
per palmdue to irrigation at 50mm
CPE, 25mm CPE and once in 3
days over no irrigation was 16.8,
34.0 and 28.8 in 1985 and 36.8,

41.6 and 548 in 1986, respec-
tively. The treatments T2, T3 and
T4 received 5500, 9500 and 7200
litres of water in 11, 19 and 36
irrigations in the year 1985 and
5500, 10500 and 8600 litres of
water in 11, 21 and 43 irrigations
in the year 1986, respcctively.

The results gathered so far at
Chalakudy clearly indicate that
coconut responds well to irri-
gation during the dry months from
the third year onwards, the ideal
schedule being irrigation of the
crop with 500 litres of water in
basins of 1.8m radius at a CPE
value of 50mm.

il 1989




NU L YIELD PER PALM PER YEAR AS INFLUENCED BY IRRIGATION (NAIR ef a/., 1989)

TABLE 4

T
£ Experiment period
Treatment 3:’
=3
o 1983 1984 19856 1986
<3
T1 75 mm CPE 63.1 73.9 40.8 104.1 96.1
T2 B0 ', 67.1 74.5 39.8 112.8 113.9
T3 256 Ve 61.1 60.8 39.9 129.9 119.3
T4 once in 3 days 65.1 69.7 41.4 1247 131.8
T5 No irrigation 59.2 80.8 31.7 95.9 77.1
CD (0.05) — - - 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 the data gathered (Table 5)
from a field experiment conducted
at the CPCRI, Kasaragod.

Started in 1968, the experiment
aimed to determine the optimum

TABLE 5 |

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 vyield 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/annum recorded the highest
yield of 91 nuts/palm/annum. The
next best performance was re-
corded by palms receiving irri-

NUT YIELD OF WCT PALMS AS INFLUENCED BY IRRILGATION
AND FERTILIZER APPLICATION

gation at IW/CPE 0.75 and Nf
@ 1.00, 1.00, 2.25 kg/palm.Th
production of female flowers W
markedly influenced by irrigat
and fertilizer. The palms retd
ing only irrigation (without fi
lizer) gave a mean yield of!
nuts/palm/year and the pill
receiving only fertilizer (nol
gation) recorded 41 nuts/pil
year compared to the mean yi
of 76 nuts per palm registere
the palmsreceiving both irrigill
and fertilizer.

RESPONSE OF YOUNG COC
NUT SEEDLINGS TO
IRRIGATION

IW// CPE Ratio Young coconut palms (5

NPK g/paim/year “ lings) require frequent irrigat
1.00 0.75 0.50 The size and vigour of seedl

d d the soil 1

0.50, 0.33, 0.75 69 74 77 generally .ep(.er? on 'es
0.7 6 1 91 67 67 isture availability (Child, 18
=i S 0 During their first 3 yearsin the
W I ¥ = ar coconut palms should coni
8 Indian Coconut




stered during dry periods.
conducted at Kasaragod
 that irrigation with 45
{ water once in 4 days
«d with application of
of red earth in planting
r to planting resulted in
and vigorous growth of
coconut palms  (Nelliat,
At the end of the 3 year
after planting) the young
learly showed the differ-
growlh and vigour. Red
ialped the retontion of soil
we and thereby facilitated
ying 8 longer interval bet-
irigations without adversely
ng the growth of young

RIGATION WITH SALINE
WATER

sonut is fairly tolerant to
ly. According to Krishna-
hy and Premanathan (1968)
gnut palm can withstand salt
entrations  of 10,000 ppm.
karanarayanan et al. (1957)
med that coconut palms
wed no permanent physio-
gal injury even in situations
ge their roots had coms into
with salt concentrations
glo 6380 ppm in the soil which

hild, R, 1964.
opeland, E. S. 1931.

ael, J. S. 1938,

farar, K. M. M. 196 3.

was lethal to crops like jack,
mango and cashew. Trials con-
ducted at Kasaragod showed that
irrigation with sea water in sandy

soils was as effective as fresh -

water irrigation. In fact, sea water
irrigation gave a 12 per cent in-
crease in yield than fresh water
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 percent (Marar, 1963).

MOISTURE CONSERVATION
PRACTICES

Soil  moisture  conservation
through agronomic practices have
been found to improve the yield
of coconut. Burying coconut husk
in linear trenches taken 3m away
from the trunk bstwaen rows of
coconut or in circular trenches
taken around the palm at a
distance of 2m from the trunk has
effected a 35 per cent vyield in-
crease at Nileshwar. The vyield
improvement started from the 3rd
year and the beneficial effect
lasted for about 8 years.

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

REFERENCES

mual Report, CRS, Nileshwar, 1959-1972

mual Report, CPCRI, Kasaragod, 1978, 1979, 1982, 1983
haskaran, U. P. and Leela, K. 1977.
Coconuts, Longmans Green, London
The Coconut, Macmillan & Co,
ishnamurthy, R. and Premanathan, S. 1968. /ndian J. Agron. 13 (4) : 237-42.

The Coconuts, A monograph, Govt. Press, Madras.

msada Rao, G. S. L. H. V. 1982, Proz. Fifth Annual Symposium on Plantation Crops, CPCRI, Kasaragod.
Coconut Bull, 16 (10) : 367-69.

Indian Coconut J. 8 (5) : 1-4

London

WATER MANAGEMENT IN
AREAS HAVING HIGH WATER
TABLE

Adequate drainage is necessary
to alleviate the ill effects of high
water table. [n such situations
drains will have to be provided
in between rows of coconut. In
a study conducted at Nileshwar,
it was found that surface drains
of 1.65m depth provided in bet-
ween rows of coconut increased
the yield by 84.89, (Pre-treatment
yield 35.7 nuts/palm; post-treat-
ment yield 66.1 nuts/palm). The
crop was irrigated during sucminor
months.

PROBLEMS ASSOCIATED
WITH IRRIGATION

When a coconut garden is
brought under irrigation 1nore
functioning roots will be distri-
buted in the surface layers of the
soil. If irrigation is discontinued
after some time, the palms will be
easily affected by soil drought re-
sultingin severe set-back in growth
and production. Therefore, irri-
gation once provided should be
continued without interruption.

With the available observations
and experimental evidences, it
can be concluded that summer
irrigation is the most productive
input in coconut cultivation.
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