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New planting

Plant the coconut seedlings after the cessation of
the monsoon in low lying areas subject to inundation
during monsoon.

Incorporate green manure legumes into
coconut basin / interspace

Green manure crops sown in the coconut basin
or in the interspace of coconut gardens have to be
incorporated into the soil if they have attained 50%
flowering. In the coconut basin the green manure,
legumes can be incorporated by using a spade. If
tractor is used for incorporating the green manure
in the interspace of coconut garden, care should be
taken to avoid injury to the coconut trunk.

Nursery management

If sufficient moisture is not available due to
insufficient rainfall, continue irrigation for the
seedlings in the nursery until rains set in to provide
sufficient moisture. Weeding has to be done
wherever necessary.

Drainage
Wherever water logging is experienced provide

drainage channel to drain the excess water. If
continuous heavy rain occurs, make raised bunds
around the planting pits newly planted with coconut
seedlings to avoid entry of water into the pits.

Manuring

In rainfed areas, circular basins of 1.8 m radius
and 25 cm depth may be dug during the fag end

of August and green leaf or compost or farm yard
manure may be spread at the rate 50 kg per palm
basins. The remaining two-third of the recommended
dose of fertilizers may be spread over the green leaf
or compost and covered. Application of 500 g N, 320
g P,05 and 1200 g K50 per palm per year is generally
recommended for adult plantations. To supply two-
third of the above nutrients it is necessary to apply
about 0.67 kg urea, 1 kg rock phosphate (in acidic
soil) or 1.4 kg Super Phosphate (in other soils) and
1.35 kg of Muriate of potash (MOP). Whereever
boron deficiency is observed borax can be applied
@100 g/palm. Itis always advisable to test soil in the
coconut garden periodically (once in 3 years) based
on the results of which, type and dosage of chemical
fertilizers can be decided.

Moisture conservation practices

Most of the coconut growing tracts in the country
received less than average monsoon showers during
this season. The month of June recorded 40-50% less
rainfall compared to the average. Same trend is being

observed during July also. The erratic behaviour of
south-west monsoon indicates the significance of
conserving each drop of water received. Depending
upon the topography and soil type the following soil
and moisture conservation practices can be adopted
in coconut gardens.

Mulching

In order to conserve soil moisture in the coconut
plantations, mulching with various types of organic
materials can be practiced. The best time for mulching
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is before the end of the monsoon and before the top
soil dries up. For mulching, cut coconut leaves into
two or three pieces. To cover 1.8 m radius of coconut
basin, 10 to 15 fallen_coconut leaves are required

and can be spread in two to three layers.

Mulching with composted coir pith to 10 cm
thickness (approximately 50 kg/palm) around
coconut basin is also an ideal method to conserve
moisture. Coir pith can hold moisture five times
its weight. Due to its fibrous and loose nature,
incorporation of coir pith considerably improves the
physical properties and water holding capacity of soil.
The applied material may last for about 1 to 2 years.
Coconut husks are also used as surface mulch around
the base of the palm. It can hold moisture to the
tune 3 to 5 times of its weight. Approximately 250 to
300 husks will be required for mulching one coconut
basin. Mulching is usually done up to a radius of 2
m leaving approximately 30 cm near the palm. Two
layers of husk may be buried in the coconut basin
with the concave side facing upwards. These layers
facilitate absorption of moisture. Above this, another
layer of coconut husk is placed with the convex side
facing upwards to arrest evaporation. Effect of this
mulch lasts for about 5-7 years.

Husk burial

Burial of husk in trenches in between the rows
of palms is also effective for moisture conservation
in coconut gardens. Husk burial is to be done at the
beginning of the monsoon, in linear trenches of 1.2
m width and 0.6 m depth between rows of palms
with concave side of husks facing upwards and each
layer is to be covered with soil.
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Catch pit filled with coconut husk

Catch  pits
| constructed at
- conserve soil and water.
Though there are no
standard dimensions for
catch pits, catch pits of 1.5
m length x 0.5 m width
x 0.5 m depth can be
' constructed. A bund is to
. be made at the downside
» using the excavated soil and
" pineapple suckers may be
L planted on it. This pit is also
to be filled with coconut
husk.

can be
slopes to

Contour trench
filled with
coconut husk

This measure is to
be taken up where
the land slope is
high. Trenches of 50 §#
cm width x 50 cm
depth and convenient
length are to be
made in between two rows of coconut palms. These
trenches are to be filled with coconut husk. Coconut
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husks need to be filled in layers with the bottom

layers facing up and top layer facing down. A bund of
20 cm height and suitable width (>50 cm) is made at
the downstream using the excavated soil. Two layers
of pineapple plants are to be planted on the bund
with a spacing of 20 cm x 20 cm. Pineapple plants
would stabilize the bund and provide additional
income to the farmer. The runoff water from the
upper side would be collected in the trenches. Soil
particles would also get deposited in the trench
along with the runoff water. Coconut husk retains
the moisture and makes it available for plants during
summer months.

Half-moon bund around coconut basin
reinforced with pineapple

This measure is to be taken up where there is mild
slope (15-20%). Here a flat basin with a slight inward
slope towards upstream is made by excavating soil
from the upstream side and filling the excavated soil
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at the downstream side. After making the basin, a
bund of 30 cm height and >50 cm width is made

at the downstream side of the coconut using the
excavated soil. Two layers of pineapple plants could
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be planted with a spacing of 20 cm row to row and
20 cm plant to plant on the bund. The bund prevents
runoff and water gets collected within the basin and
percolates down. Pineapple would help to protect
the bund and stabilize the same in addition to giving
fruit yield.

Plant protection

August marks the transition phase between
the two monsoon periods. Since the quantum of
monsoon showers had dropped significantly, there
is more emergences of sucking pests in this phase,
especially the coried bug and spiralling whiteflies.
Extreme care should now be focussed on the early
diagnosis of coreid bug incidence as this pest causes
a greater damage on the nut yield potential in
different parts of the country more specifically in
the Southern Kerala. In areas where rugose spiralling
whitefly was not reported so far, this pest could
emerge as well for which greater emphasis is laid on
biological control. Greater emergence of the killer
disease, bud rot is more visible in this part of the
year for which adequate prophylactic measures need
to be undertaken to tackle this problem. Weakening
monsoon showers as well as weather dynamics
favoured a major shift in the pest and disease kinetics
invading coconut, and therefore warrants systematic
monitoring and timely prophylactic measures.

Pests
» Rhinoceros beetle (Oryctes rhinoceros)

Being a ubiquitous pest, the incidence of
rhinoceros beetle is quite common during all periods
however its damage is well pronounced during
monsoon phase when seedlings are also planted. In
seedlings just planted, the spear leaf gets damaged
and distorted by beetle damage. Juvenile palms are
also prone to pest attack and sometimes appearing
as elephant tusk-like symptoms. Damaged juvenile
palms are stunted and get delayed in flowering.
Of late incidence of nut boring symptoms are also
noticed. Moreover, the attack by rhinoceros beetle
would invariable incite egg laying by red palm weevil
as well as entry of bud rot pathogen in this period.

Management

o Prophylactic treatment of top most three leaf axils
with either botanical cake [Neem cake /marotti cake
/ pungam cake (250 g)] admixed with equal volume
of sand or placement of 12 g naphthalene balls
covered with sand.

® Routine palm scrutiny during morning hours along
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Nut damage

with brushing of teeth and hooking out the beetle
from the infested site reduces the floating pest
population. This strategy could reduce the pest
population significantly.

e Shielding the spear leaf area of juvenile palms
with fish net could effectively entangle alighting
rhinoceros beetles and placement of perforated
sachets containing 3 g chlorantraniliprole /fipronil on
top most three leaf axils evade pest incursion.

e Dairy farmers could treat the manure pits with
green muscardine fungus, Metarhiziumanisopliae @
5x 1011 /m3 to induce epizootics on the developing
grubs of rhinoceros beetle. Area-wide farmer-
participatory approach in technology adoption could
reduce the pest incidence very effectively and forms
an eco-friendly approach in pest suppression.

e Incorporation of the weed plant, Clerodendron
infortunatumin to the breeding pits caused
hormonal irregularities resulting in morphogenetic
transformational aberration in the immature stages
of the pest.

e Crop diversity induced by intercropping and
ecological engineering principles would disorient
pests and provide continuous income and
employment as well.

White grub, Leucopholis coneophora

This subterranean pest feeds on the roots of
coconut and cause yellowing of leaves, premature
nut fall, delayed flowering, retardation of growth
and reduction in yield. Since grubs are hidden in sail,

symptom diagnosis is very crucial in the identification
of pest damage. Grubs initially feed on organic
materials, roots of grasses and intercrops before

feeding on the palm roots. Adults emerge from the
soil during the month of June. The pest is very severe
in certain sandy belts of Kasaragod, Kerala and parts
of Karnataka.

Management

e Repeated summer ploughing to expose the
immature stages fr predation

e Handpicking of adult beetles during evening of two
weeks commencing from the onset of monsoon.

e Application of neem cake in the palms basin @ 5 kg
/palm for regeneration of roots.

e Soil application of suspension
of entomopathogenic nematode,
Steinernemacarpocapsae @ 1.5 billion/ha and need
based repeated application

aqua

Rugose Spiralling Whitefly (Aleurodicus
rugioperculatus)

This period could also witness the establishment
of the invasive rugose spiralling whitefly
(Aleurodicusrugioperculatus) in new areas as well as
re-emergence in already reported areas. Presence
of whitefly colonies on the lower surface of palm
leaflets and appearance of black coloured sooty
mould deposits on the upper surface of palm leaflets
are characteristic visual symptoms of pest attack. In
severe cases, advancement in senescence and drying
of old leaflets was observed. Leaflets, petioles and
nuts were also attacked by the whitefly pest and a
wide array of host plants including banana, bird of
paradise, Heliconia sp. were also reported.

Management
e In juvenile palms, spraying of water with jet speed

could dislodge the whitefly and reduce the feeding
as well as breeding potential of the pest.

e Ensure good nutrition and adequate watering to
improve the health of juvenile and adult palms

e No insecticide should be used as this causes
resurgence of the pest and complete kill of the
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Encarsiaguadeloupae Sooty mould scévenger beetle

natural aphelinid parasitoid, Encarsiaguadeloupae. A
pesticide holiday approach is advocated for the build
up of the parasitoid.

e Installation of yellow sticky traps and conservatory
biological control using E. guadeloupae could reduce
the pest incidence by 70% and enhance parasitism
by 80%.

o Habitat preservation of the sooty mould scavenger
beetle, Leiochrinusnilgirianus could eat away all the
sooty moulds deposited on palm leaflets and cleanse
them reviving the photosynthetic efficiency of palms.

@ A close scrutiny should be made for the presence of
other whiteflies including the nesting whiteflies on
coconut system.

Coreid Bug, Paradasynus rostratus

Nymphs and adults puncture the meristematic
regions of tender buttons (1-3 months old) injecting
toxin around the feeding site causing necrosis.
Feeding punctures develop into necrotic lesions
and these spindle-shaped depressions could be
visible when the perianth of shed button is removed.
Female flowers are attacked prior to pollination and
such flowers get dried and can be seen attached to
inflorescence on the crown resulting in production
of barren buttons. Most of the infested buttons and

tender nuts shed down. Retained nuts on the bunch
develop furrows and crinkles on their husks and are
malformed. In many cases gummosis can be seen on
such

Management

e Crown cleaning to destroy eggs and immature
stages of the pest

e Spraying of azadirachtin 300 ppm (Nimbecidene) @
0.0004% (13 ml / I) reduced the pest incidence at the
highest level. Two rounds of azadirachtin spray on
young coconut bunches 1-5 months old during May-
June and September-October are quite essential for
satisfactory control of the pest in the field

e Among the natural enemies, the weaver ant,
Oecophyllasmaragdinais found to be the most
efficient predator of coreid bug in the field.

o Two egg parasitoids, namely Chrysochalcissaoviceps
and Gryonhomeoceri, were identified as potential
egg parasitoids. Forty per cent parasitism was
observed in the egg mass collected from the field
due to these parasitoids.

e Spraying cholrantraniliprole 0.3 ml/litre or lambda
cyhalothrin @ 1.0 ml/litre on the pollinated bunches
was found effective.
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Disease

Bud rot or immature nut fall (Phytophthora
palmivora)

In certain humid locations bud rot occurred
regularly killing hundreds of trees. In India, bud rot
incidence is recorded as less than one per cent.
Pathogen attacks the bud region leading to rotting of
bud and death of palms. The first visible symptom is
withering of the spindle marked by pale colour. The
spear leaf or spindle turns brown and bends down.
The affected spear leaf can easily be pulled out as
the basal portion of the spindle is completely rotten
emitting a foul smell. Temperature range of 20- 249C
and relative humidity of 98% - 100% were found
optimum for the development of the bud rot disease.
Contiguous occurrence of such “favourable days”
during rainy seasons determines the development
of the disease and the intensity of infection. As
Phytophthora diseases are known to be extremely
fatal, a close scrutiny is mandatory during monsoon
period to assess the health of the palm especially the
spear leaf zone.

Management

e Regular cleaning of the crown and prophylactic
spraying of Bordeaux mixture (1%) to the crown
just before the onset of monsoon and one more
spray after 35-40 days help in reducing the bud rot
incidence. For the newly planted seedlings also
prophylactic spraying of Bordeaux mixture (1%) can
be given to avoid infection. In localities where heavy
wind is experienced and leaves of coconut palms
got damaged, spraying of Bordeaux mixture (1%) is
essential to prevent infection by Phytophthora.

e Field sanitation and provide proper drainage during
rainy season.

e Placement of two Trichoderma (Trichoderma
harzianum CPTD28 isolate) enriched coir pith cakes
in the inner most leaf axils just before the onset
of monsoon and again after every two months as
prophylactic measure.

e In disease affected palms, remove the entire rotten
portion of the spindle by cutting with a sharp knife
and apply 10% Bordeaux paste to the wound and
cover with polythene sheet to prevent entry of rain
water. The protective covering has to be retained till
normal shoot emerges.

As envisaged, timely monitoring and prophylactic
measures are very critical to safeguard palm health
and provide optimum nut vyield. Protection is
therefore the key strategy to boost up productivity
and double farmer’s income. &

(Prepared by: Thamban, C. and Subramanian, P,, ICAR-CPCRI Kasaragod and Joseph Rajkumar ICAR-CPCRI

Regional Station, Kayangulam)
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