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ABSTRACT

Root (wilt) and leaf rot are the major diseases
seriously affecting the yield .of coconut in Central
and Southern Kerala. Of the. pests Oryctes rhino-
eros L. is the most important, attacking the tender
leaves and spathes. The root (wilt) disease affected
areas on the west coast of India consist of seven
_ districts of Kerala state viz. Ernakulam, Idikki,
Kottayam, Alleppey and Quilon districts in full and
part of Trichur and Trivandrum districts where a survey
was conducted wsing a multistage sampling procedure
during 1971-76 to estimate the total production and
the loss in coconut yield due to incidence of root
(wilt) and leaf rot and Oryctes infestations. Among
“the 7 districts surveyed the total annual production
of nuts was maximum in Alleppey district (406 million
nuts). Ernakulam, Kottayam and Quilon districts
produced annually 357 million, 337 million and 331
million - nuts respectively. The average yield per
palm was found to be very low in the severely
- disease affected districts (Alleppey 31 nuts, Kottayam

32 nuts and Idikki 35 nuts). The average yield
of a healthy palm free from disease and Oryctes
infestation was also high in Trichur (61 nuts) and
Ernakulam (60 nuts) districts.

The loss in yield was estimated to be about
75% for trees in the advanced stages of thé disease
and 25 to 509% in the early st‘agés. The loss due
to Oryctes infestation was found to vary from 1 to

6 nuts per palm in different districts. The loss of

‘wuts due to disease and pest was maximum in

Kottayam district (125 million nuts annually) followed
by Alleppey district (113 million nuts). In Quilon
and -Ernakulam districts, loss due to disease and
pest was 73 millioa and 58 million nuts respectively.
In Trivandram and Trichur districts the total loss was

‘only 14 million nuts and 8 million nuts respectively.

The overall loss of production due to the diseases
and Oryctes was estimated at 419 million nats
which would amount to 20% of annual production in
the disease affected tract. '
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INTRODUCTION
Witk 1.1 million ha under
coconut, producing about six

“thousand million nuts annually, -

India ranks third in the world in
area and production. Kerala acco-
unts for about sixty per cent of
the total production in India
and for about 1/8th of the total
world production. However, the
productivity of palms- in Kerala
is very low when compared to
Tamil 'Nadu, the second largest
producing State in India. Coco-
nut is attacked by a number of
insect  pests and pathogens,
Among the pests Oryctes rhino-
.ceros L. is the most important,
attacking the fender leaves and
spathes and causing damage to
the crown of the palm. Rama-
chandran (1961) observed a red-
uction of 4.9%, in yield due to
Oryctes infestation. Root (wilt)
and leaf rot are the major diseases
of coconut paim in Kerala, seriou-
sly affecting the yield of coconuts

_in south and central Kerala. An
earlier study conducted (Rama-
dasan and George - unpublished)
to assess the crop losses due to
root (wilt) with special reference
-to scientific cultivation revealed
that in the early stage of disease
the loss in yield was about 40
per cent whereas in the advanced
stage it rose to about 80 per cent.
 Asurvey conducted earlier revealed
that over 0.25 million ha of coco-
" _nut plantations are affected by
. these diseases (Gopinatha Pillai
- et al;1973). George et al (1976)
f’VMmated the loss in yield due to
- root: (wilt) and leaf rot diseases
8340 million nuts = annually.
The ‘disease was prevalent in the
“north up to Irinjalakuda situated
10 miles south of Trichur town
‘and lnthe south up to certain
isolated pockets in Trivandrum

district. There are indications of

~ the prevalence of this disease

in isolated pockets in the nor-
thern districts of Kerala and the
adjoining areas in Tamil Nadu and
Karnataka states. George et al
(1979) estimated the percentage
of palms affected by root (wilt)
and leaf rot at different stages
and infested by Oryctes in the
disease affected areas.in Kerala.
The incidence of both the diseases
was maximum in Alleppey and
Kottayam distrigts which are in
the central part of the disease tract.
The percentage of occurrence and
the intensity of the diseases
decrease towards the north and
south of this araa. In this paper
estimates on the lossin nuts due
to root (wilt) affected areas are
presented.

MATERIAL AND METHODS

The root (wilt) diseas: affe.
cted coconut tract on the waest
coast of India (Kerala) consist-
ing of Ernakulam, Idikki, Kotta-
yam, Alleppey and Quifon distyi-
cts in full and part of Trichyr

-and  Trivandrum districts was

surveyed dunng"‘97l 76. Except
in Alleppey district, three stage.
sampling procelure was adopted.

- About 20% of the revenue vill-
~ages from a district were sele-

cted at random as the first stage
units.  Four clusters of five sur-
vey subdivisions from each of
these villages were splected at
tandom as the second stage
units. Total number of coconut

palms were gr'ouped as healthy

(H), Oryetes infested (0), diseass.
early (D.E.), disease early with
Oryctes  infestation (D. E.+0),
disease advanced (D.A.) and

‘disease advanced with Oryctes,

infestation - (Q.A.4+0).  Three
paims each from the first two.

‘per palm- were estimated

subgroups and two palms each

from the remezining four sub-
groups selected at random, for-
med the third stage units: The
number of palms under the above
categories and the average yield
usings
the procedure given by Sukhatme
and Sukhatme (1970) for the’
two stage and three stage sam-:
pling respectively with suitable
modifications. In Trichur district
the survey was conducted only
in 50% of the villages which lie:

in the south of Trichur town:

and in Trivandrum district only%
villages where disease was Ioca- 3
ted, which also came to 50%

of the total villages, were cov- :
ered (Figs.1 and 2). In Alleppey -

district 102 plots were selected:

by simple random sampling and 3
a cluster of 20 palms were selgs3
cted from each plot. In addltm'g
to the six categories of the:
palms, the middle stages of“‘

~ disease were classified separately -

as dissase moderate (D. M)U
and disease moderate with Ory-
ctes infestation (D. M+0) in the
case of Aleppey district. The
total number of palms and megn,
yisld per palmin each category
were estimated - adopting the
regression method taking the
estimatad number of bearing palms
in Alleppey. district and the mean
yield per palm from the forecast -
reports of the land utilisation .
survey conducted by the Bursau:
of Economics and Statistics,
Trivandrum as. the population
value (Anonymous, 1975). The
losses were estimated based on
the population figures by George
etal (1979) for other districts..

RESULTS AND DISCUSSION -

-A perusal of Table 2 shows '

‘that the- average yield per palm
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was found to be high in Trichur
.district (59 nuts/tree) followed by

Ernakulam district (50 nuts) and ~

low in Alleppey (31 nuts), Kottax
yam (32 nuts;, and Idikki (35
. nuts)-districts where the disease
© was found to. be very severe.

.~ The average yield of a healthy

©  palm (free from disease ‘and
" Oryctes infestation) was - also
- ~found to be very high in Trichur
- (61 nuts) and Ernakulam (60 nuts)
- districts. In the severely disease
affected districts the average yield
" wf an apparently healthy palm

.- was also low (40 nuts in Alleppey,

- 39 nuts in Quilon and 44 nuts
in Kottayam). The loss in yield
was estimated to be about 75%
i the advanced stages of the

root (wilt) disease and 25 t6 50% -

‘in the early stages of the disease.
The loss due to Oryctes infestation
was found to vary from 1 to 6
nuts per paim in different areas
[Table-3].
of disease the average reduction
ir yield per palm varied from
8 to 34 nuts and in the advan-

‘ced stages of disease the average -

reduction varied from 28 to 46
nuts in varfous districts.

Among the southern districts of
Kerala, ‘*Alleppay produced the
maximum number of nuts (406
million nuts per annum) Erna-
kulam, Kottayam and Quilon
produced annually 357, 337 and
331 million nuts respectively
(Table-1). - Trichur district pro-
duced 306 million nuts from the
surveyed area which is only-
about 50% of the total area.
Fhe higher production is due to
the higher productivity, low
incidence and the high average
stand per ha. The average stand
per ha in Trichur district was
estimated to be 121 palms per
acre whereas in  Quilon district
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In the early stages-

30 "45 ?/

545‘4,»'

o

it was as low "~ as 59 palms
because ‘here, coqonut is grown
mixed with other :trees such as
arecanut, jack, mango etc. In
Trichur district, relatively more,
area was under puyre plantations
than in other distriets. _In Trichur
district, the numbér of palms in
the advanced dtages of the

" ERNAKULAM

| "INCIDENCE OF ROOT (wu.r)
' AND LEAF ROT DISEASE

IN KERALA

disease was very low and hence
the estimates of yie!d per palm

in the advanced stages of disease

as well as the loss in vyield could
not be worked out. Though the

number . of palms affected by
disease in Trichur district is
low, drastic reduction in vyield

of palms in - early stages of the
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dissase was noticed.  The
average yield of palm in the
early stages.of disease was even
less than 50% of a healthy palm.
In Idikki district also the reduction
was more: rapid. In Kottayam,
Alleppey and Trivandrum, about
26 reduction in yield was obser-
ved in the early stages of

BELOW 507,
50- 60 /6
'so-7o %

ABOVE 70 7

disease. In. the -advanced stages
of dissase the trend in decline
in vield was over 50 and almost
the same in all the districts
(Table-2).

The total Ioss'““: of nuts due to
pests and diseases was maximum
in Kottayam district (125 miilion

" ORYCTES INFESTATION
IN ROOT (WILT) AFFECTED AREA
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yield

various districts is

nuts annually), closely foliowed:
by Alleppey district (113 miilon;
nuts) (Table-4).. The loss. _in:
yield due to Oryctes infestation:
was maximum in Kottayam dis
trict (17 million nuts) where they
average loss per palm (6 mts);
was maximum (Table-3). The
total loss in yield due to Oryctes-
infestation alone was also very:
high (14 million nuts) in Quilon3
district because of the maximum'
number of Oryetes infested palms»j
{5 million palms), though the
per palm loss is only 2.7 nuts,
The total loss in -yietd . due tos
disease alone was also maximum
in Kottayam district (36 million
nuts) and the extent of damage-
in Alleppey district was almost
the same (Table-4). The loss in
in diseased palms with:
Oryctes infestation could not: be’
apportioned between the diseass:
and pest. The interaction bet-
ween pest and disease was - foundd
to be positive in some districts)
and negative in other " districts]
Hence the overall losses due tod
pests and diseases were estimated:}
In Ernakulam and Quilon districts]
the total losses were of thed
order 73 million and 57.8 milliond
nuts respectively whereas in Tri=z
vandrum and Trichur districts theg
losses were relatively less (14 mit-4
lion and 8 million nuts respec-
tively). The overall loss in-yield
due to pests and diseases in the;
root (wilt) affected area wasy
thus estimated at 419 million:
nuts annually which. is’ aboul
129 of the total production of;
nuts in Kerala. The estimates’
on the production of nuts ing
in bl’O
agreement with the official esti%

. mates (An‘on.,’1_975p ‘
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TABLE - 1

Estimated number of nuts (million) ﬁroduced under various categories of palms

f:.OAg(.)fY of Trichur Ernakdlam Idikki KbttaYam Alleppey Quilon Trivandrum®
;balms : ,
Vealthy,_[H] 196.71  124.34 '24.93 117.67 - 77.30 57.68 57.33
Diyctes ‘ : _ o o
infested [0]  103.58 161.66 29.51 106.04 163.67  181.90 112,70 . .
Picease ‘ B A , |
Fearly [D.E] 354 3317 482 & 40.76 2239 156 7.57
i 7" . s B . ?." . ]
B E. + Oryctes T » ' _ ,
.: ested[D.E. + O] 1.89 26.50 9.97 :%‘ 48.86 639.33 30.48 5.97
Hsease I ) _ . " ! / , ‘., -
Emoderate[D.M[ .~ — — . - 1393°  — -
M. + 0 — — - ¥ = 45.37 —_ —
fAdvanced(D.A] Negli- | = "
E _ gible . 6.67 177 % 9,04 7.83 - 2.31 Negli-
X ‘ R gible
Negii- : ‘ 4+ Negli-
© T ‘'gibler " 490" 265 =~ 14.86 16,13~ 42717 gible ~
.4 _ i

LN

‘In Trichur and Trivandrum districts only 50% of the villages “ware covered under the survey

.,‘1”5: R ) .- g | 7 -



- TABEE - 2

Estimated - average yield of nuts/palm under various categories

éategory " Trichur Ernakulam Idikki ~  Kottayam Alleppey  Quilon . Trivan-
of palins . ‘ drum

H - 60.75 59.97 47.92 . 4417 3962 3886 4717

[7.94] [10.17] [1.85] = [3.84] [4.21]  ~ [13.26]

0 60.00 57.86 4333 37.97 3836 3614 ' 4483 !

: - [5.80] [9.01] [1.70] [4.37] 7 [2.68] [8.68] 1

D.E. 28.26 4039 23.67 3114 29.16 2475 3163

[2.04] [12.44] [0.83] ~ [447] : [6.36) [9.97] |

DE+0 - 27.00 38.27 25.83 23.88 - 3217 26.34 - 30.73

[2.18] [5.86] [6.44] © [5.61] ' T 427 ‘[18:08) 4

- D.M. - - - = 2820 - — - 3
D.M.+0 - —_ - — 2696 = =
’ kN : s

DA “— - 15.66 14413 14.25 1248  8.01 —
[8.84] [1.88] - [1.50] . [1.62] L g

DA+ O — 1350 1347 1445 11.73 10.28 — i

' [5.0] [1.43] [2.99] 2341

7 : ,’g
Mean- 58.89 = 49.78 3478 ~ 3219 31.00 36.70 4278 |

(Figures in Parenthesis are S E. of estimates)
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Reduction . in_yisld- (loss) of nuts (in" miilions) in various. stages of disease and pest incidence

TABLE - 3
Average loss (yield of nuts/paim) due to disease and. pest in various categoriesv in different districts
L : .
%Category Trichur Ernakulam Idikki %Kottayam Alleppey Quilon Trivandrum
of palms *
0 0.75 2.11 4.59 6.20 1.20 2.72 2.84
sDE 32.507‘ 19.78 . 24.25 13.03 10.47 14.11 15.57
.E.+0 33.75 - 21.70 | 22.09 20.29 745 12,62 16.44
v _ ot — 13.33. = -
M+06 - - T 1266 @ — -
— 4433 3379 29.92 27.14 30.85 —
D.A.4+-0 - 48.47 34.75 29.72 27.89 28,58 -
YABLE - 4

itegory . Trichur* Er'nakyf . Idikki Kottq-.' Alleppey Quilon Trivan- Total
palms =~ lam = ' ~ yam ' , , drum
129 590 313 1732 5.5 1369 722 5360
A 1832 449  17.06 8.04 8.90 372 63.04",
E.+0 2.38 16.03 853 . 4152 16.06 1449 320 101.19°
_ - — — 7.07 - — 707
+0  — -~ - — 21.31 — — 2131
— 19.05 . 424 1899  17.02 889  — 68.19 -
+0 - 16.85 7.00 3056  38.35 1187  — 104.63
T 7315 © 2784 12545 11290 5784 1414  419.03"
!n Trichur and Trivandrum districts the estimates relate to’ 50% of the villages only '(éovered undef the survey)
91985 .0 g’



