Coconut Production and Productivity

ABSTRACT

orld production of coconut during

; » the year 1999 is estimated at 54,129
million nuts from an area of 12 million hectares.
Nearly three fourth (72.7%) of the world
production is contributed by India, Indonesia and
Pmippines. Sri. Lanka with about 5.22% of the
production occupies fourth position. Taking 1961
as the base year the growth over the period
(1961-99) in area has been 146.6% and 107.53%
in production. But there has been a declining
trend in productivity inspite of tremendous
advancement made in coconut research. Among
major producing countries, Thailand and India
have recorded excellent growth in production
during the last decades. In the early nineties, India
ranked third in the world in area and production
among 86 coconut growing countries. The latest
estimation for 1999 indicates that India has
achieved first position in production (14,925 m

nuts) and productivity (7822 nuts/ha).

Availability of high yielding varieties
and hybrids, identifying optimum
dosage of fertilizers and water
requirement under different agro-
climatic regions, management of
important pests and diseases and
developing a protocol for field
collection, transportation and culturing
of coconut embryos are the major
technological breakthroughs achieved in
promoting coconut culture. Various
production constraints identified include
failure to effectively manage diseases
like root (wilt), lethal yellowing, cadang
cadang, Ganoderma wilt and stem
bleeding, non availability of adequate
planting materials of improved varieties,
general neglect of home stead garden
where coconut is a major component
crop, lack of effective IPM technology
for major pests, lack of specific input
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and rehabilitate existing poor yielding
coconut plantations. Strategies and
recommendations for improving
production and productivity are
discussed below.

COCONUT PRODUCTION -
PRESENT STATUS

World production of coconut (1999)
is estimated at 54,129 million nuts from
an area of about 12 million hectares.
Nearly three-fourth of the production
(73%) is contributed by India, Indonesia
and Philippines. Sri Larnka with about
5.22% of the production occupies fourth
position (Table I).

T

Indonesia with 13946 milli:
While India accounts for 27.57;
of production in the world, itk
16.02 per cent share in area. I
leads in area with 3.71 milliont:
(31.17 per cent) under cocom:
its share in production is 25.76p
Philippines ranks second inar:.
per cent) and third in productic
10,504 million nuts (1941
(Fig. 1). Among the fourl
coconut producing countries, Ir:
the highest productivity withT8..»
ha followed by Sri Lanka (63
ha). Among coconut growing c.

Source : APCC Statistical Year Book, 1999

Estimate (1999) shows that India is in the world, Mexico has theh |
the largest producer of coconut with productivity (10,641 nuts/a),ft 4
14,925 million nuts closely followed by by Myanmar (10,256 nuts/ha)ar

technologies to suit small holdings and
different farming situations and effective
developmental strategies to rejuvenate
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a5t (3,042 nuts/ha). The average
~fuctivity of Philippines (3414 nuts/
-imd Indonesia (3757 nuts/ha) is less
-nthe average world productivity of
3 nuts/ha.

(oconut plays an important and vital
“+in the socio-economic life of large
~ther of small and marginal farmers
‘e peninsular India. It is estimated
smore than 10 million people in India
=dependent of coconut, as they are
wged in coconut cultivation,
~uessing, marketing and other related
ziities. With an annual production of
wst 14,925 million nuts, coconut's
‘rtothe GDP of the country is over
M0 million rupees ($1,550 million).
e coastal tracts of India, majority
‘rople depend on coconut for their
ienance. However in most of the
-land marginal holdings, coconut is
mior component crop of the farming
dem as the farmer has to
wmmodate fruits and vegetable crops
weetthe day-today requirement of the
.

ADUCTION AND PRODUCTIVITY
YDIFFERENT STATES OF INDIA

irea under coconut as well as
Hfiction has been showing a steady

increase during the last five decades.
Area under coconut was 0.63 million
nuts during 1950-51 which increased to
191 million ha during 1998-99. During
the same period production increased
from 3282 million nuts to 14925 million
nuts and productivity from 5238
nuts/ha to 7821 nuts/ha. Growth over the
period 1950-51 to 1998-99 was
204.58% in area, 354.79% in production
and 49.31% in productivity. An analysis
of percentage shows that the decade
1985-86 to 1994-95 was the peak period
(Table 2). The tremendous increase in
area, production and productivity during
the period can be attributed to
remunerative price, availability of
improved inputs including quality
planting materials and results of
developmental work initiated by the
Coconut Development Board.

Kerala, Tamil Nadu, Andhra Pradesh
and Karnataka are the major coconut
producing states in India and together
accounts for more than 80 per cent of
area and production in the country.
Among the four states, Kerala accounts
for largest area and production sharing
56.50 per cent of area and 44.70 per cent
of production. This is followed by
Karnataka with 15.08 per cent area and

Fig 1. Share of Major Coconut Growing Countries in Area
Under and Production of Coconut - 1999

Area - 11909 thousand ha

Production - 54129 million nuts

Tamil Nadu with 20.75 per cent of
production. Among the four southern
states, Andhra Pradesh tops in
productivity with 19,573 nuts/ha
followed Tamil Nadu with 11620 nuts/
ha. Xarnataka has the lowest
productivity of 5195 nuts/ha among the
four southern states. Kerala which
contributes to maximum production has
a productivity of 6188 nuts/ha. The
maximum productivity of 15020 nuts/
ha has been reported from Maharashtra,
though its share to overall production
in the country is only 1.5 per cent since
the area in the state is only 15100 ha
(Table 3.)

There has also been tremendous
increase in coconut area and production
globally during the last four decades.
The area under coconut during 1961 was
4.853 million ha with a production of
26.239 billion nuts. The increase in
coconut area from 1961 to 1999 was
slow but steady, the latest area estimate
being 11.909 million ha. During the
period, production also showed a steady
increase reaching 54.129 billion nuts
during 1999. However, the decade
between 1971 and 1980 there was ‘a
declining trend in production in spite of
area increase. This has been attributed
to a declining trend in productivity. In
fact the declining trend in productivity
is observed throughout the four decades.
A productivity of 5407 nuts/ha during
1961 came down to 4545 during 1999.
While there was an increase of 145.39
per cent in area and 106.29 per cent in
production during the period 1961 to
1999, the productivity showed a
negative trend (-15.94%) (Table 4).

FACTORS RESPONSIBLE FOR
INCREASING PRODUCTION AND
PRODUCTIVITY
1. High yielding varieties and hybrids

One of the major factors responsible
for increasing the productivity and in
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turn the production is the availahiti
quality planting materials from sk
varieties and hybrids. Syster
evaluation of varieties over the
several years resulted in the sele:
three high yielding varieties forco:
growing tracts of India. The compa:
performance of these three varietie.
Lakshadweep Ordinary, Bens
Green Round and Philippines O
are given in Table 5. (Nair et al. I!

Hybrid vigour in coconu
reported for the first time in Ind:
Patel in 1937. He found that b~
seedlings of crosses between Wesi(
Tall and Chowghat Green Dwarr .
in 1932 at Coconut Research Si
Nileshwar (now under K
Agricultural University) showed:
germination, increased collar git:.
higher leaf numbers compared tot.
parent (WCT). This finding pase!
way for exploitation of hybrid vig.
coconut, not only in India, but ik
other coconut growing countrix
subsequent years' field trials, Dw
mother palm was found to be su>
to both the parents, as well a1
reciprocals in yield of nut and cop:
turn. More than 80 hybrid combir
have been evaluated over the v
India and so far eleven hybrids
released for establishing seed g
and commercial  cultive
Comparative yield performanceof:
hybrids are given in Table 6. Itco:
seen that the cross combin
between Dwarf and Tall are ne
precocious, but also high yielder”
yields of hybrids in terms o
production were much higher
more nuts/palm/year) compar.
around 80 nuts produced by th’
cultivar WCT. (Nair and Nampe
1993; Iyer and Dhamodaran, [9%
2. Manures and fertilizers

Standardization of
requirement of coconut palms fir




“Hilocation trials for a number of years In large scale fertilizer trial in the cent in copra yield was obtained with
“Application of these results have West Coast of India, yield increase of 0.3 kgN,0.34 kg P,O, and 0.68 kg K, 0O/
wibuted to increasing the 35 percentinnut production and 44 per palm/year (John and Jacob, 1969)

Nelliat ef al. (1984) demonstrated
that palms growing without fertilizer
inputs under total neglect in laterite soil
conditions can be revived by applying
double dose of fertilizer in the first two
years followed by recommended doze
of 500 g N, 320 g P,O4 and 1200 K, 0O/
palm/year respectively with a cost
benefit ratio of 1:2.53 (Table 8).

Results of field trials in India has
indicated that application of phosphatic

“fuctivity. For sustained productivity,
*mlms are to be manured from the
<iyear of planting itself. Productivity
nims is adversely affected when the
sation is neglected in the beginning.
-1 later stage, even if fertilized, the
15 do not respond to achieve the
il of productivity expected. The
-mimdose of fertilizer recommended
‘madult coconut palm is 0.5 kg N, 2
205 and 1.2 kg K,O/palm/year
~ied in two split doses as detailed in
27 (Nelliat, 1972).

I'has to be ensured that fertilizer is
“iedunder the optimum soil moisture
iion. Application of 1/3rd of the
+izer is recommended immediately
the onset of South-East monsoon
ikeremaining 2/3rd towards the end
e monsoon (Table 7). A shallow
20(20-25 cm) of 1.8 to 2 mradius is
o around the base of the palm,
tizer applied evenly in the trench and
¢ed with organic matter and soil.
“lication of organic matter (farm yard
nre) at the rate 50 kg/palm is
ared to supplement the fertilizer. In
ifion to improving soil condition,
umc manure also increases water
fing capacity and also supply
ured micro nutrients. The same
wedure 1s followed during the second
20f fertiliser application.
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fertilizer can be skipped for a few years
if the available phosphorus is more than
20 ppm. (Khan et al. 1990) Basin
cultivation of green manure crops like
Calapagonium and Mimosa invisa
during monsoon can generate upon
25 kg of green matter which can be
incorporated into the basin. (Thomas
and Shantharam, 1984).

3. Irrigation and productivity

Response of coconut palms to
irrigation is location specific and
depends on climate, soil, topography,
ground water table etc. Efficient water
management aims at making adequate
soil moisture available for the crop,
through irrigation and soil conservation.
Effect of moisture stress is reflected in
the reduction of yield due to reduction
in number of bunches, number of female
flowers/inflorescence, setting
percentage and shedding of tender nuts.
The size of nut and copra content are
also reduced due to moisture stress.

Water transpired by coconut is
estimated to range from 28 litres/palm/
day to 200 litres per palm per day (Reyne
1948). In conventional basin irrigation
in coastal Kerala and Karnataka, 200
litres of water once in four days has been
recommended. Among the different
methods of irrigation, drip irrigation has
been found to economise water and

improve the efficiency of water use. For
drip irrigation about 30-40 litres of water
per day is found to be adequate under
West Coast condition. Sprinkler or perfo
irrigation is recommended in coconut
plantations with inter or mixed crops.
Mulching with coconut husk, coir dust,
green leaves and dry coconut leaves, not
only improves water retention, but also
reduces soil erosion (Yusuf and Vardan,
1993).

4. Inter cultivation and productivity

Inter cultivation is an important
operation in the management of coconut
plantations, next to irrigation and

* Recornmended doze : 500g N, 320 P,0,, 1200 K,O/palm/year

manuring. Inter cultivation alo:
found to increase yield substar.
compared to plantation withou -’
cultivation. A common practiceinl
is ploughing the interspaces i
coconut garden, once in an year ot
in two years. Inter cultivation hef
controlling weeds and conserving
moisture. However excessive
cultivation is reported to causet
depreciation of soil organic m:
through enhanced decomposition.
adversely affects soil stru
Response of West Coast Tall pam:
different management practic
CPCRI, Kasaragod is given in Tabl::

5. Management of Diseases and¥
to Increase Productivity

i) Disease management

Different parts of coconut, nar
crown, stem and roots are affect:
various fungal species. Among.
fungal species reported from co
only a few cause serious dis
problems (Joseph and Radha, 1975}’
rot, basal stem rot (Ganoderma
leaf rot and stem bleeding are imp-
coconut diseases of fungal aetiolo:
India. In Indonesia Phytophthon
stem bleeding and leaf spots.
responsible for losses (Sitepu."
Darwis, 1989). The extent of crop
caused by some of the important fi
diseases is given in Table 10 (Now
and Rawther, 1993). Fortunatelyc
measures are available for mos
fungal diseases. Phytosanitation bes:
timely prophylactic and cur
measures can prevent the crop loss:
thereby increase the production.
productivity.

ii) Non-fungal disease of cow
causing production loss

A number of diseases in cocont
caused by phytoplasma and vir
resulting in considerable crop loss.$
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“these diseases are debilitating and
a5 are lethal. Available information
+these diseases is furnished in
e [1,

uz) Pest Management

Coconut palm is prone to infestation
+4 large number of insect and non-
wtpests. These pests cause damage
| warious parts of the crop causing
‘J xsiderable crop loss. Abraham (1994)
. zimated that about 620 million nuts are




lost annually in Kerala state alone due
to pest attack. Rhinoceros beetle
(Oryctes rhinoceros L..), red palm weevil
(Rhynchophorous ferrugineus F.),
coconut leaf eating caterpillar (Opisina
arenosella W1k.) and cockchafer beetle
(Leucopholis coneophora Burm) are the
major pests occurring in coconut
growing tractst and, affecting not only
the yield but also the life span of
coconut. Available information on the
extent of crop loss, and control measures
being adopted in major coconut
producing countries is given in Table 12.
In the past, effective management
strategies using pesticides for important
pests had been formulated to reduce the
crop loss. In recent years increasing
awareness on the side effects of
pesticides has resulted in the
development of Integrated Pest

Management (IPM) strategy to combat
the pest problem. Use of botanical
pesticides, ecofriendly chemicals,

attractants and pheromons, are
becoming increasingly popular in
Integrated Pest Management strategy for
coconut.

PRODUCTION CONSTRAINTS

1, Planting materials-Need and
availability

It is of interest to examine the
requirement of planting materials of
improved varieties/hybrids and their
actual availability. The annual planting
materials of coconut in India is estimated
around 15 million. On the other hand
the annual production of quality
seedlings is estimated as 1.2 million
hybrids and 4.5 million talls. Thus, there
is a wide gap between demand and

y

situation is being exploited by~
nurseries supplying poor ¢.
planting materials. The develo
agencies will have to step inh-
make earnest attempts to establit
gardens and production of ¢
planting materials to meet the d
In India the attempts made sofu
Govt. agencies have been fu
satisfactory. Probably this is 2 i
for private entrepreneurs to step-
only to exploit the situation bu;
meet the genuine requiremen
quality planting materials. How:
word of caution—steps need tob
by the Govt. agencies for quality
so that private agencies do notk:|
unscrupulous and supply poor:.
seedlings.

2. Holding size

At least in India, it is a miser
classify coconut as a plantatione
southern Kerala the size of the¢:
holdings is found to vary from(:
3.6 ha with 95 per cent of thel
having less than 0.80 ha (Jacobax
1995). In all these holdings, coc
not a monocrop, but only one::
component crops, so that the fam:'i
his basic requirement of nu,
vegetables, tubers and even fiel |
the holding. Due to the small siz:
holdings adequate income i
generated to support the famil.
obviously leads to neglect of thec:
crop and farmer opts for moreirl
generating alternatives. Negk!
coconut in the homestead garder
to low productivity and highc
production.

Another feature of the neg:
small homestead garden is th
density of coconut palms combir:
a number of crop combinationsp
without proper spacing. Cro
smallholdings with poor mana
results in low productivity. At
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the fertilizer schedule for alluvial soils
of East Coast with expected productivity
of 300 nuts/palm/year.

A similar argument holds good for
irrigation schedule also. Response of
coconut palms to irrigation is location
specific and depends on climate, soil
topography, ground water levels etc.
While the quantum of irrigation water
and method of irrigation have been
standardized for West Coast condition,
recommendation for location specific
water requirement based on yield
potential is not available.

4, Production constraints due to
pests and diseases

Production loss due to major pests
and diseases has been described earlier.
Besides, damage is also caused by
rodents and nematodes. Among 8
different species of rodents reported in
coconut plantations, Rattus rattus
wroughtoni alone causes about 14-20 per
cent damage to tender coconuts. Damage
intensity to coconut is more (28.5 per
cent) in coconut-cocoa mixed cropping
systems (Keshava Bhat ez al. 1993). Two
species of nematode, namely burrowing
(Radopholus similis) and the root-knot
(Meloidogyne incognita) attack roots of
coconut, causing heavy rotting of roots
resulting in loss or vigour, stunting,
yellowing of leaves, delay in flowering
and reduction in yield. (Koshy et al.,
1993).

STRATEGIES FOR IMPROVING
PRODUCTION AND PRODUCTIVITY

1. Establishing seed gardens to produce
adequate seedlings using already
proven varieties/hybrids.

2. Identifying varieties suitable for
different agro-climatic conditions.

3. Evolving hybrids and varieties
tolerant to important diseases.
Two examples are the Lethal

5. An

yellowing disease tolerant hybrid
evolved in Jamaica and Chowghat
Green Dwarf x West Coast hybrid
evolved at CPCRI during the last
decade.

4. There is need to develop location
specific fertilizer and irrigation
recommendations according to
targeted yield levels, taking into
consideration soil characteristics and
nutrient status, rainfall distribution,
temperature, relative humidity,
ground water level, etc.

integrated approach
incorporating more efficient methods

- will be the most effective and
economic way of managing the
coconut diseases.

6. Though Integrated Pest Management
technologies have been formulated
for major pests of coconut, efforts are
to be continued to refine these
techniques to reduce the crop loss.
Efficient use of biopesticides and
synthetic pheromones and cheap and
efficient pesticide application
methods would greatly help towards
this goal. '
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