IN C R E A S E C O C O N U T P R O D U C T IV IT Y T H R O U G H S O IL M O IS T U R E
C O N S E R V A T I O N IN C O C O N U T P L A N T A T I O N S
P. R e th in a m

oconut, Cocos nucifera L,
a perennial monocot crop
grown in the tropics,
primarily as rain fed crop. For
successful growing of coconut
two major inputs viz. water and
nutrients are important besides
the soil depth of more than one
meter. Though an annual of
rainfall of 1500 mm is adequate
for coconut, it is not the quantity
of rainfall but the distribution
throughout the year is important.
A monthly rainfall 150 mm with
dry spell of not more than 3
months is considered optimum in
the tropics. If it goes below 1000
mm in a year, the economic
production is affected. Rainfall is
immaterial if steady supply of
moisture is available to the palms
if there is irrigation or sub soil
moisture. Rainwater harvesting
in tanks, as well as sub soil water
recharging are regular, then again
there will be adequate moisture
available to the palms. The
erratic monsoon causes either
erosion by excess rain or water
deficit due to paucity of rain and
not sufficient to recharge sub soil
moisture and thereby not able to
provide moisture to palms.

various stages and drastic
reduction in nut yield and
ultimately death of palm occurs.
In many countries such situations
are observed now and then
causing productivity decline.
Hence, soil water conservation is
an important factor to be
observed by all the coconut
growers, a few methods have
been
given hereunder
for
conserving the soil moisture to
the palm and overcome drought
situations.

C

If it is also a fact that drought
always causes serious problem. It
was reported that in Sri Lanka,
repeated failure of monsoon for 4
years during 1947 - 1950 caused
death of about 300,000 palms
and another 700,000 palms
affected adversely. In India
particularly in Tamil Nadu,
drought in 2002 and 2003 had
killed almost one million palms.
Similar situations have been
reported in many countries.
Drought causes serious set backs
like increased incidence of

1. Moisture Conservation at
the Nursery

F ig . 1 D r o u g h t a ffe c te d
c o c o n u t in T a m i l n a d u

certain pests and diseases,
abortion
of
inflorescence,
dropping of buttons and nuts at

Selected nuts sown in the nursery
can be covered by coconut leaves
and water can be given once in
two days.
Alternatively, the seed nuts can
be arranged on the seed bed
covered by coir pith. Shade net
can also be provided for the
nursery for better germination,
establishment, and growth.
2. Moisture Conservation at
the planting stage of coconut

Fig. 2. Nursery covered by
coconut leaves
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2.1. Husk burial in the planting
pit before planting seedlings
In
areas
where
regular
availability of water is difficult,
attempt has to be made to
conserve the moisture in the
planting pit for successful
establishment of seedlings. For
planting coconut normally lm x
lm x lm pit is taken and the soil
with farmyard manure mixture is
filled to 'A portion of the pit and
then the seedlings are planted at
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green manure plants are pulled
or cut and placed as mulch at the
base of the seedlings. This mulch
will conserve moisture and upon
decomposition
as
organic
manure, supply nutrients as well
as help to conserve moisture.
2.3. Deep Planting
Fig. 4. Husk burial in the planting pit

2/3 depth of pith. Before doing so,
3 to 4 layers of coconut husks
can be placed at the bottom of the
pit facing the cut ends up as
shown in Figure 4 and also coir
pith can be applied if available.

After this, the soil mixture is
filled and planting can be
done. The buried husk will
absorb the water and release
slowly to the plant. The husk
will take a long time to
decompose. When the husk
decomposes, it serves as
organic manure and also act as
a good source for supply of
nutrients especially potash and
improves soil condition.
2.2. Coir pith mulching
Coir pith also can be used as
mulch
around the planted
seedlings but little away from the
seedlings. If termite problems are
there one has to be careful.
Adequate care has to be taken up
by
applying
0.05%
chlorpyriphos.
Growing
green
crop/cowpea

Deep planting of coconut
seedlings at a depth of 60 cm to
90 cm below the ground level
enables the palms to produce
well-developed deep root system
which helps the palms to

2.5.

In order to establish the planted
seedlings during the summer
month, pitcher irrigation can be
tried by burying an earthen pot
on the side of the seedlings with
a hole plugged with cotton
threads, through which the water
can leak and keep the soil moist.
Once in two or three days, the
pots can be filled with water.
Incase pots are not available, big
hallow bamboo of one meter
height can also be buried
slantingly with a hole on the side
at the bottom so that the water
can drip slowly. These water
saving devices with less quantity
of water can keep the soil moist
and provide growing condition.
2.6.

withstand drought better. On the
contrary, the surface planted
palms produce shallow and
exposed root system which
makes them susceptible to
drought as well as heavy winds.
2.4.

Shading the seedlings

The seedlings after planting may
be wrapped with dry coconut
leaves for providing shade and
safe guard from sun scorching in
the summer months.

Pitcher irrigation

Drip irrigation

In the rainfall areas, if adequate
water source is available drip
irrigation can be done to provide
10 litres of water a day coupled
with mulch. This will ensure
maximum
availability
of
moisture and conserve water.
3.

Soil Moisture Conservation
in established plantations

In the established coconut
plantations normally the basins to
a radius of 1.8 to 2.0 meter will
be taken up around the palms. In
the basins, the various low cost
soil
moisture
conservation
techniques can be adopted. A few

manure

After planting the seedlings,
green manure crop like sunhemp,
daincha or pulses like cowpea
can be grown in the pit. These
plants will provide initial shade,
prevent weed growth, fix up
atmospheric nitrogen into the soil
through root nodules, also act as
windbreak and
provide
a
conducive climate
to
the
seedlings. After 45 days, these
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3.4. Husk mulch

techniques are given hereunder.
3.1. Basin Opening

Husks are also used as surface
mulch around the base of the
palm. A single layer of husks is
placed, with their concave
spongy side facing downwards,
all around the palm up to a
distance of two metres from the

Conservation of soil moisture in
root zone can be done by making
a basin around the palm for about
1.8 m.radius during rainy season
to adapt 30 cm in plain lands to
hold the rain water in the basin
and absorption. The basins are

Fig. 8 Husk burial in a trench

trenches are dug against the
slope of the land and at 3 m
away from the palms.
Fig. 7 Basin opening

also mulched into husk, coir pith,
by weeds, green manure leaves
etc. (Figure 7).
3.2. Husk burial.

3.3. Husk burial in nianurial
circles
A circular trench with 30 cm
width arid 30 cm depth is dug, all
around the palm at a distance of
1.5 m away from the palm. 3 to 4

Coconut husks, with their spongy
fibrous structure, are able to
absorb and retain 6 times their
weight of water and can therefore
act as water reservoir, if buried in
the coconut garden. Coconut
palms can very well use the
water so retained by the husks, at
the time of moisture stress.
Trenches of 7 m long, 2 m wide
and 0.8 m deep are dug between
the rows of coconut palms at the
beginning of the rainy season.
The husks are arranged in 3-4
layers with their concave spongy
inner side facing upwards. Each
layer is covered with soil and the
process is continued until the top
most layer is 0.2 m below the
ground level. About 1000 husks
per palm are required for this
purpose (Fig. 8). The beneficial
effect of husk burial lasts for 3 to
4 years and it should be repeated
after 3 years. Husk burial can
also be done in alternate rows so
that the entire garden is covered
in about 2-3 years. These

palm (Fig. 10). After two years,
these husks can be used for
burial.
3.5. Coir pith mulch
Coir pith can be used for
mulching the soil. It is spread in
the form of 10 cm thick layer,
around the palm up to a radius of
2 m. It has the ability to absorb
and retain ten times its weight of
water. Due to its fibrous and
loose nature, incorporation of
coir pith into the soil improves
soil's physical properties and
water
holding
capacity
considerably. Coir pith can also
be applied after taking a circular
trench 1.5 m away from the
seedlings (Fig. 11).

Fig.9 Husk burial in manurial circle

layers of husks are arranged in
the trench, with their concave
spongy side facing upwards and
the trench is completely covered
with soil (Fig. 9). About 200
husks per palm are required for
this purpose. These husks absorb
and retain water, which would be
made available for effective
utilization of manures and
fertilizers by the roots. This may
be repeated once in 3 years.
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3.6. Coconut leaf mulch
Coconut leaves at the rate of
12-15 leaves per palm can be
placed as mulch around the palm
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3.8.

up to a radius of 2m. It avoids
direct heating of the soil by solar
radiation, thereby preventing rise
in
soil
temperature
and
evaporation of soil moisture.
Mulching the basin area around
the palm with husks, coir pith
and coconut leaves, can keep the
soil temperature lower, reduce
the evaporation loss of soil
moisture and conserve higher soil
moisture, thereby helping the
palms to withstand drought
better. They also create a good
microclimate in the soil for the
proper growth of plant roots and
soil flora and fauna. Over a
period of time, mulches would
decompose and add organic
matter and nutrients to the soil.
3.7. Application of common salt
Common salt (sodium chloride)
contains about 50 per cent
chlorine, which is found to be an
essential plant nutrient for
coconut. Chlorine is necessary
for proper stomatal regulation,
and for the maintenance of cell
turgidity, thereby it helps to
enhance palm's tolerance to
drought.
It is also found that chlorine
deficiency (less than 0.25 per
cent chlorine in 14th leaf) makes
the palms susceptible to drought.
It is therefore advisable to apply
common salt (sodium chloride) at
the rate of 2 kg per palm year.
Common
salt
condenses
atmospheric moisture and keeps
the soil moist and cool.
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Application of tank silt

If tanks are nearby, addition
of tank silt at 100 - 200 kg/palm
basins will help in increasing the
organic matter of soil. It will
increase the water retaining
capacity of leaf. Addition of tank
silt in loose structured soils like
sandy, sandy loam, etc, will
greatly help to retain more water.

Puraria sp and Mucuna sp can be
grown towards the end of
monsoon season (Fig. 13). After
getting considerable biomass, the
same can be incorporated as
mulch at the basin in summer. It
will help to conserve moisture,
prevent weed growth, reduce soil
temperature and add organic
matter to the soil and thereby
improve physical, chemical and
biological properties of soil.

3.9. White washing the trunk

3.12. Optimum spacing

To minimize the heat load on the
stem, white washing the trunk of
the palms with lime solution up
to a height of 2 metres from the
ground level can be done at the
start of summer season.

A high density of coconut palms
per unit area is one of the factors,
found responsible for the low
productivity of coconut palms,
especially in the rainfed gardens.
Palms planted with optimum
spacing come to bearing early
and yield higher than unevenly
spaced and densely populated
gardens. For tall and hybrid
coconuts minimum of 7.5 x 7.5
m spacing should be given.

3.10. Application
of
manures/green leaf

green

Application
of
green
manures/green leaf manures and
organic manures like FYM and
compost may be applied at 50 100 kg/palm in the basins.
Spreading the dried coconut
leaves and other organic residues
around the palms in basins can be
done as mulch which will help to
reduce soil temperature and
prevent evaporation and conserve
moisture.
3.11. Basin management with
green manure crops
In the coconut basins, the green
manure crops like sunhemp,
daincha,
desinanthes,
desmodium, Calapagonium sp.

3.12. Leaf pruning
To reduce transpiration loss,
lower senescent leaves (3-5 per
palm) may be removed. This will
reduce the severity of drought.
This is recommended only under
drought situations and not under
normal conditions.

4.

Water Management

4.1. Pitcher Irrigation
in this method, three mud pots of
20 litres capacity are buried
around the palm at a distance of
1.5 m away from the palms. A
small hole (5mm dia) is made at
the bottom of the pot and a cotton
cloth wick (15 cm long) is
inserted into the hole for water
dripping. The pots are filled with
water and covered with lids. This
system can be compared to drip
irrigation. Refilling of water can
be done once in a week. This
method will certainly reduce the
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taken in the inter space across
the slope of the land.
Putting the excavated soil across
the slope to serve as contour
4.2. Drip Irrigation
bunds. The soil excavated while
taking pits is to be put in the
If water is available for drip
inter space at regular intervals
irrigation, drip system can be laid
so as to form contour bunds.
out with 3 - 4 drippers/palm and
Arranging coconut husks in
layers in the pits. Coconut husks
the dripper may be allowed to
were stacked in layers in the pits
drip into another tube buried at a
with their concave side facing
depth of 30 cm so that the
upwards. At least one layer of
husk should be above the
ground surface.
Planting pineapple suckers in
the top layer of coconut husk in
the pit. Husks are arranged in
the pit, covered by soil and
pineapple suckers can be planted
5. Soil Conservation
in the top layer husk at a spacing
of 30 cm.
In sloppy lands, terracing the palm
basins also can be done. Short liner e. Planting arrowroot or tubers in
the four comers of the pit 3-4
trenches across the slopes may be
arrowroot plants can .be planted
dug in staggered manner which will
discharge can be in sub-soil; thus intercept run-off water and aid
in the four comers of the pits
surface loss can be prevented.
after planting the pineapple
percolation. This wall help in
suckers. This is done to ward off
increasing soil moisture.
the termite attack which is
4.3. Basin Irrigation
usually observed on husks
5.1. In Mildly sloppy lands, water
spread on ground surface.
harvesting devices like forming
If adequate water is available, slight slope in between the coconut f. After harvesting the first crop
pineapple replanting with fresh
basin
irrigation
with
200 rows can be done. This will help in
suckers has to be done.
litres/palm once in a week can be percolation of w'ater in the palm
rows.
g- Refilling husks in the pit after
done. However, every effort
3-4 years has to be done. The
should be made not to waste
husk old layers move down in
5.2. If land is of uniform level,
water.
the pit consequent to the
bunds can be formed dividing the
decomposition. At that time, the
field into plots so that the run-off
4.4. Flood Irrigation
refilling of the pit with fresh
can be prevented. All these soil and
husk and plant with pineapple
moisture conservation methods will
When water is plenty in wells, flood help the rainfed palms in getting
suckers again has to be done.
irrigation is resorted by many adequate moisture at root zone.
farmers. If prolonged drought
Coconut being a perennial
continues the water level in the wells
monocot crop, any set back
is likely to go down. Hence care has 6. Crop Management
caused due to moisture deficit,
to be taken to irrigate with only
due to erratic/inadequate rainfall
required quantity of water through 6.1. Integration of inter cropping
may affect the productivity and
basins or drip and not by flooding.
thereby production of nuts.
and soil and water conservation
Hence, adopting the soil and
measures in coconut garden
4.5. Recycling Water
moisture conservation measures
In the sloppy terrain, soil and water
to the extent possible are very
In backyards and house compounds, conservation measures assume much
much essential to manage the
effective recycling of used water to significance
for
sustainable
situation. Though many low
coconut basins can be done
productivity of the garden. The steps
cost technologies have been
suggested, the coconut growers
involved were:
4.6. Water Harvesting Ponds
may adopt the technologies
which are feasible depending
a. Taking pits in the inter space of
coconut
palms.
At
the
In the sloppy land to conserve the
upon the circumstances.______
commencement of south west P Rethinam, Executive Director,
rain water, a water harvesting pond
monsoon, pits of 3 m width. 3 m Asian and Pacific Coconut
of 30 x 30 m or any size depending
upon the land once can be made in
length and 2.4 m depth are to be Community, Jakarta, Indonesia.
mortality of the palms during
drought situation.

such a place where the rain water
can be easily collected (Fig. 15).
This will help to recharge ground
water (bore wells, wells).
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