RAT DAMAGE TO COCONUT - A REVIEW

A. S. Sukumaran and Chandy Kurian ,
C.P. C, R. 1. Regional Station, Kayangulam, Krishnapuram - 690 533, Kerala .

-Rats are a serious pest of
food, fodder and plantation crops
and a carrier of a number - of
diseases.. They inflict.ingalculable
losses- not only to.stanging,crops
but also- to stored food grains.
Rat: damage to coconut has-been
reported - from - most Pacific
territories, Jamaica, India -and
Lakshadweep islands of Indian
Ocean. Damages te -coconut-in
different ways have been reported
to be caused by different species
of rats.  The .nature and - extent
of damage .and the control meas-
ures adopted are -given in- this
review. : S

k Specices Involved

“'Smith {1967, 1969) and Willia:
ms (1974) repoited that damage
on coconut is- mostly caused by
various sub-species of Rarries
rattus.  But Ratrus  exulans is
reported in some of the Pacific
islands”* (Wodzicki, 1969; Smith,
1959). “In Cook islands the rat
species causing the greatest
damage 'to ' coconut crops  are
reported to be Ratius ratttus fiugi-
_varoiis and - R. rattus. alexandrinus
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(Thomson, 1569). Mariano
{1970)-recorded only one species,
R. rattus mindenensis, in his experi-
mental area in Laguna. .Sanchez
et al.. (1973) reported that. R.
exulans is apparently restricted to
the coconut and shrub habitats.
In, Nicobar .islands, Sadanandan_
(1975) reported damage of coco-
nuts. . due . to. Rartus  rattys.
Rajasekharan er. al.  (1973)
reported that coconuts are attack-
ed by R. r. rufescens. . Koya et al.
(1975), Natarajan er al. (1976)
and Kurian et al. (1977) reported
that..coconut palms are attacked
by Rattus rattus, Bandicoto indica,
Bandicota bengalensis and Tutera
indica. Urs (1979) reported that
B.bengalensis cause severe damage
to coconut seedlings raised.in
nurseries.

Nature and Extent -of Damage

Marshall (1965) observed rats
chewing male flowers of coconut
palms but he concluded that it
did not appear to affect -the
production. Yelf (1966) suggested
that the feeding activity of -rats
on -male- coconut flowers .caused

significant premature nut fall.
Minor damage to the male flowers
was observed, but as there is a
considerable excess of pollen,
this is unlikely to have any effect
on production. Smith (1967)
found that the Polynesian rats
do not climb the trees. However
Wodzicki (1938) found that the
Polynesian rats climb the coco-

nut palms in the Tokelans. He
also confirmed the observations

resorded in 1937 and 1958 that
all ‘rats do their damage to coco—
nuts while they are on the tree
and not while on the ground.
It was reported in Jamaica that
the dwarf variety is more sus—
ceptible to rat damage than the
Jamaica Tall probably because
the palms are shorter and thus
more accessible to the rats and
because the fruit has a ‘much
thinner and softer husk. " The
water is also sweeter and may
be more attractive to the rats.
(Anonymous, 1969-70). A com-
parison of damage incurred by
short and tall palms showed' that
short palms incurred significantly
higher damage (Williams, 1971 ).
The higher level of damage s
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almost certainly due to the greater
number Of Rattus exulans foraging
in such palm crowns. Wodzicki
(1972) reported that R. exulans
show a marked preference for
certain developmental stages and
varieties and the damageoccurs
only in theé crowns. 86.5%; of
damage to nuts occurred at the
stage .when they begin to con-
tain enough juice for drinking
and the meat is starting to form.

In Fiji Williams (1974) reqorted .

that rats clearly favoured parti-
ular palms in all plantations
resulting .in over 75% of the
damage being confined to 30%
of the palms, particularly those
under 10 m tall He also re-
ported that in' Fiji damage was

mainly concentrated on coconuts’

aged 3 to 6 months and 90 of
the démage occurs before the

sighth month with most of the

damage beihg inflicted by R.
rattus. Tt 'is also noted that little
damage occurred before -the
developmg nuts " are 3 months
old, in sprte of claims’ by earlier

' autors” (Marshall, 1965; Yelf,
1966) 'that damage to. very
young or, button nuts . .was
important..

Damege' of coconut varied

e.pnsrderably from month to month
with seasonal trends in damage
being . apparent at only one . site
(erlray\s 1974) Rajasekharan
et al. (1975) reported thatin coco-
nut gardens in Andhra Pradesh
‘more rats were found during
Juﬂl 10 September (4Q/rats/ha)

The author has noted 98, rats/ha .

in a paddy—cum—-coconut plamatx—
ron at Kuttanad in, central Kerala

Typrcal rat, damage 1o cocpnut’
consists of one or sometimes two

holés  usua ty‘ found buirdv?ed-

néaf the
‘{Rajsekhdrancer af o1 U7 Natal

rajan et al., 1976). The rat
burrows into the bony endocarp,
drinks the water and very rarely
eats the edible portion inside.
The holes made by ratsare serra-
ted and uneven ‘(Rajasekharan
etal, 1975). The damage nuts
detach from the inflorescence two
to six days after attack (Williams,
1974, Rajasekharan, 1975).

It is reported that in Laksha-
dweep Ratrus ratius builds nests

-on the top of the paims and-bree-
“ds ‘there and at* night 'comes

down and damages household
articles and provisions [Sethu-

madhavamenon, 1972] Natara;an,

et al  [1973] reported that house
rats inhabit the interspaces of

nuts of éoconut bunches if Kutta-"

nad and destroy ‘tender coconuts.

They also reponed‘that in severe
cases even the crown of the palm
is damaged. Serious damage to
the leaf stalks results inthe arrest’
of the vegetative ‘growth” of the
paim. The other species of rats
found causing’ damage “to coconut
are the Bandico'a bengalensis, B.
indica-and Taterd indica. The
former two are burrowiyg forms
found living in  burrows. They
eat away the bole portron of the
coconut seedlings” and cause
mortahty [Natarajan et al., 1876]

The maxrmum population was
reported in'October and' November
and minimum . du*mg April,” May
and June - They - reporited that
mature nuts are afdo damaged by
Ratius rattus to a much “smaller
extent. The same was reported
by anothér sarkier -worker, Wod-
zicki [1972] and the damage was
estimated: 18 be only: 0.8%. =Yrs
[19 79T veported that k' 6engalénsrs'
attasks seed!rngs raised in ritirs-
&fibs dt:a particulart gabwth stage
conisumting the dolfdt Yegion atrie
fuhiction of thessdedvin’afid ishoot
SPstER. < MRl that demage

a

~detgiled assessment of rat dama%

‘based on the drfference between

starts when the seedlings ar#
nine months old and continue&
thereafter. Maximum damags
occurrs at 13th, 14th and 15th
months after sowing. '

Rats have been considered anj
agriculture problem in Fiji for]
many years particularly in relation:
to coconut. Turbet [1925] esti~
mated that 10% of coconut crop
was being lost by rats while Taylor:
[1930] who made the earliest

ge 10 coconuts calculated losses
as 6.8% [3.6 nuts/palm/year] of
‘the totalcrop _This frgure was,

the number of nuts on the fourth’
bunch and the oldest bunch.
This estimate prompted ‘a furthar:
study by Paine [1934] 'and the:
loss was estimated to be 28% [23"’
nuts/palm year] of the total crop: >
In: Tavenni island, Srmmorrdsé
[1981] reported that 5% of t

fall: of nuts  two months befow
maturity was due to rats. 'Wi
Laccadives, Kidavukeya -[1965]]
reported that about 50% ‘of the::
vield of coconut paims are dama—
ged by.rats. Lasella Sere [19556}4
found that 28% [9.6 nuts/palm/:
year] of the nuts produced were’
damaged by rats in Tahiti. . Five
vears of observations in a plant-3
ation of 45 -year~old coconuts inj
Philippines revealed that 14% of
the nuts wera lost by rat damage§
[Montenegro, 1932]. In Jamai al
nut loss due t0. R ratrus - was}
reported to be 10 to 25 nuts/tree/]
year ie 25 to 50%.loss of the act-2
ual yreld [Anonymous, . 1962-6 e

A survey over several years m;
Jamaica {8mith,. 11967] recordedd
ret damage rangmg from 5to. 7
['£ 30 nuts/tree/year] vghrle
survey .in_the, Gilbert . an
islands indicate that ra;
ranged from 16%o 77

23 2nuts/treé/year [Sr
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| Srivastava:{1970] reported : that - proofing, - banding- . or. sheathing.. no puts waere. jost in. the . tnunlg
. the crop loss for.caconut is esti- - of-trees is:done jo- preyent accass banded trees, In -spite of clauns,;
mated to be 6.7:ta 16% by :Rartus - of rodents to the. crown. - Kidav-. . by ;eadrer; .authors . [Krdavukoya.
rattus - refescens.. A - preliminary- ukoya [1956] reported that- in. 1955; Montenegro 1962; yelf, .
survey: of rat damage to coconut Laccadives people .use -to. .put- 1965; Mariano, 1970] that band-
, inthe province of Laguna showed - bands made  of. coconut leaves - ing coconut palms is effective to
| anincidence ranging from 2.11.to around the trunk of the paims. control the rats, Smith’ [1970] )
| 8.44%, {Guerrero, 1971]. More Rat huntmg is also reported.to be - reported that "banding coconut’;
E recent estimate of damage in @ usual practice there. Naidu . palms has not given adequate "
| Pacific have come from Tongo [1960] suggested that rats canbe. protection against rat attack on’.
E where Pierce [1971] reported loss successfully controlled by digging atolls of the Gilbert and Ellice’
- of 5% [2 nuts/palm/year]. Sethu- a trench around the seedlings rslands. In" crowded plantations
. madhavamenon- [1972] reported and. filling this and the - whole where _the tips of leaves of
 that rats and rhinoceros beetles Nursery area with pure sand six adjacent. plants touch one another
are the only two major pests of inch deep as rats do not generally this may not prove effective smce 3
. coconut in Laccadives. Of these burrow through pure sand. Mon- rats can freely move from one "
. rats are the most destructive pest tenegro [1962] suggested poison tree tO another.

which causes heavy damage to baiting, trapping and wrapping the o

L the extent of 20 to 25% of the  trunks with-galyanizediro.n sheets = In an integ,rated pest manage- .
- total production. Polynesian rats - for controlling the rats. He re- ment programme trapping plays
| (R. exulans), the only rodefit pre- Ported - that poison. baiting. and an important role. Use of traps
i sent in the Tokelan isfand:, has trapping. gave..only - temporary = have been explored by different
destroyed up to 40%, of the coco- - relief of rat. damage . in . coconut workers and varigus models were

| nut crop-in some areas [Wodzicki. Plantations in Philippines. .Com-., tested in several countries for
- 1972] InComoro islands, 372, Plete protection of palms, wijth. trapping different species of rats.’
" of .nuts are reported to be dama— trunks- that did.not _deviate more For ‘obtaining -an . index of po-.
-~ ged by rats [Delorme, 1973): - In. than 15 degrees from. the. vertical pulation density of rats_ in coconut’
' Fiji, Williams [1974] conducted Was obtained by banding - the. groves a standard trapping
| #3-year survey of the incidence trunks. with 23 cm. wide strips of technique was used (Wodzrckr )
- of 'damage by rats and revealed: gaivamzed iron sheets at a height- 1968.] The traps were set 25
| that the annual losses were rela- 9f 3m. from the, ground. Meta-, feet apart between coconut. Tows.
. tively low, amounting to between llic strips of 16.and 18 cm. width. in_a. Yrap line which consists of.
' 1.3 .and: 2.7 niuts ;:palm [ year. Were proved to be less effective 53 snap traps.  Pieces of slightly”
2 Rajasekharan et al. [1975] report- [Mantenegro, 1962]. . Yel{[1965] toasted coconut meat was served'
L et that on' an: average 4.8%-of suggested «that hard aluminjum. as bait. The trap line was ba»ted
} trées are attacked by rats: . using: alloy shegt is suitable for banding in the evening .and observatrqns
E an actual loss to- coeonut tothe COGoDUL palms in controiung;ats were_made for three successive
- egtent Of 8. 7% of yleld in rnfested He reported that a. width.of 30 cm,, days' in each month for, twelve.

Qﬁfdeﬂs e e L IS sufﬁ(;lent andcan best be fIXEd months. Kunan et al [1977]
b snrcceis o oo o .o ata, he,gm of 5 m. though »a hei- @valuated. the preference of two
: Contrel.~ .- . . . ght of 3.6 m. from. ground | jevet tyPeS . of indigenous ‘traps in

3 . is also effective. Bands of an trapping different 'iat - spécies
L In control of rats no single aluminium alloy 0.15 mm thick associated with coconut plantat-
method will b"ng down popu'- have prow»:-ifi-‘_‘shﬁsfbctory and ions. They reported that shap-
f ation belgw th:j Ie\;ela:: economr; trials  with plasltti: [bYaeln?s gggée back—cum-noose trap [bamboo
g injury eneral cleanliness . and.- mo;mswg -Tesy; atrap] is-very-effective.in-trappi

E sanitation are essential pre-req- According “to Mariano [19701"" P " prieet APPIRg
 uisites for, -rat-control. Glsaning v trynk banding was. an. efficient .
of crown of the palms and prompt method of controlltdg rat ciamage béngaleﬁsm»aﬁd e plank trap or
removal of weeds:in the agedling- 110 CoERNY! 1 fruits. . ;He repouted. ~death fall trap is effective }9
"7sand nurseries will reduce the thathe could qollect 405damaged trappmg R ratms Talcra indica

harbourage. :As: a-todentsynuts fomi1 Oweetrel: paims while - aqd -particularly . B indicg. The
s3983 -0 b

the burrowing rats, Bandicota




percentage of catch' by snap-
back cum foose trap and plank
. trap ‘was’ reported to be 16.51%
and 24 65'/., respectrvely '

Varrous predators were reported '
ta be used in different countries -
for controlling rats. It is reported .
that the introduction of African
barn owl to control rats in coconut
groves, seems to be successful
in Seychelles [Anonymous, 1959-
60]. It is established that Varanus
indicus makes some contributions
to rat control in coconuts. The
data from a study on Ifaluk atoll
do favour further experimental
introduction of these lizards in
the South Pacific. . The Japanese
W‘easel Mustela siberica itatsi is
~«an alternative predator meriting
serious considerations. Promlsrng’
results in the Ryukyu islands
.. wasrant, the experimental . intro—

- duction of the Japanese weasel
into South ' Pacific islands where

- severe damage to coconuts is

'caused by rats (Uchida, 1969).

' is reported that trained ‘dogs

d cats are used for huntrng'
dogs in Kuttanad and elsewhere
[ﬁatara;an et al. 1976). In Kerala,
“the non-poisonous rat snake'
Ptyas mucosus is found to devour
rats particularly Rattus ratius and
hence wanton killing of non-’
porsonous snakes for_their hides
m ta be prevented.

" Beth 'single‘ dose and ‘multiple
dose poisons are used for rat

' no

Yelf [1966]

controT in‘ coconut g"radens

control of ‘rats: was reported to

‘be’ both' effective and cheap.
" 'Experiments ‘using- coconut meal -
- instead of ‘corn meal have been
"carfied out but the blocks are
 less attractive to rats.

every 5th or 6th palm] in use
has been found te be adequate
[Anohnymous, 1964-65]. - Place-
ment of blocks on the ground
is the easiest’ method of appli-
cation and experiment showed
improvement in~ kill from
placement of blocks'in the crowns.
Rat damage decreased from’ 14.5
to 0.5 nuts/palm/year in Jamaica
as a result of large scale use
of blocks [Anonymous, 1964-65].
reported’ that® in

small islands ~extermination “of

"rats by means of poisoned baits
may be preferable to " banding. -
"In ‘Jamaica” rat control® usifig 3
b porsoned‘ blocks was success-
ful [Smith, 19671
‘were made from Il parts oatmeal,

“The blocks
2 parts sugar and 11/4" parts
warfarin mrxed wrth 8 parts of
moiten wax

In “the coconut ‘groves of the

“Ivory ‘Coast the'use of rat blocks
[anti- -

containing  rodenticides’
blood' coagulant] sugar and corn-
flour incorporated in paraffm ‘wax
has reduced Iosses by rat damage

from 156-207% to “negligible level
[Mariano, 1967] He reported
References
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-

The low -
- rate of application [1 block at

- been obtained

that one b'ock “weighing about:
170g is placed at the foot af"

- every 6th palm, and one in the

crown of the. worst attacked
palm.. Thomson [1939] reported .
that in Cook islands poison baiting
with a mixture of coconut and
Na monofluoroacetate has proved
preferable to traps and paim
banding. Promising results have
in baiting . trials
with warfarin and zinc phosphide
although the . latter material is
limited .because of jts extreme
toxicity [Smith, 1970]. Sethu-
madhavamenon [1972] reported
that in Laccadives warfarin cakes
has brought about a reduction
of 91.3% in rat damage. In a
heavily infested coconut garden
in C P. C. R |. Campus at
Kayangulam, the rat.damage has
been - brought down to zero level
during the .course of two years
by adopting. an integrated method
of: control wsing: various = traps;
single - dose - poison Zinc -pho-
shide,, multiple dose  poison.
warfarin .and fumigant aluminium:
phosphide tablets [Kurian, 1378}
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