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RINGKASAN

Populasi tikus Rctftis tiomanicus (Miller) yang dianggap stabil di ladang koko-kelapa telah
dianggarkan bilangannya di antara 151 hingga 276 ekorlha (anggaran yang telah di 'extrapolated' dari
0.74 hektar). Tikus-tikus ini dianggap mudah terperangkap (trap prone) dan ini mungkin mengakibat-
kan anggaran bilangannya yang rendah. Kadar hidup terus (survival rate) antara tangkapan adalah
tinggi (0.5-1.0). Pembiakan populasi banyak bergantung pada kelahiran, di mana perbezaan jantina
adalah sama banyak. Di dalam populasi tikus tersebut, kumpulan pembiak adalah 65Vo-100%,
kumpulan bunting dan ibu penyusu ialah 5%-57 peratus. Jumlah tangkapan yang telah dibuat pada
keseluruhan masa kajian adalah 1 086 jantan dan 741 betina. Kadar purata pertambahan bilangan
berubah-ubah dengan nilai r antara 0.2655 hingga -0.36/'3 (kecuali selepas teracun pada minggu 63).

INTRODUCTION

The Malaysian wood rat, Rqttus
tiomanicus (Miller) is the dominant rodent
species found in cocoa plantings (HAN and
BosE, 1980; KeuenuorN, BAHART and
MauLUo, 1983). Although a number of
studies concerning the species have been
reported (Keuenurn and LEE, 1981;
KluenunrN, 1983a; 1983b; 1984a; 1984b),
data on population dynamics, survival rates,
recruitments and reproduction have not
been much investigated. Wooo and LIAU
(I984a; 1984b; 1984c), however, have
reported on these aspects on the same rat
species population but for oil palm.

This paper attempts to relate such
activities of R. tiomanicus in the cocoa-
coconut ecosystem. These are matters of
interest which will contribute to the animal
attaining pest status.

MATERIALS AND METHODS

The study was carried out at Kuala
Bernam Estate, near Teluk Intan, Perak.
An l8-hectare plot of cocoa interplanted
with MAWA coconut variety which had not

been baited with rat-poison for the past 1.5
years, was selected as the study site. The
cocoa trees were about seven years old,
bearing and 3-5 m tall. The coconut palms
measured 5-8 m in height. Ground vegeta-
tion was absent except for some grasses
around the irrigation drains. Dead leaves,
coconut fronds and piles of coconut husks
littered the floor of the study area (Plate 1).

Plate 1. Field condition of the study plot at
Kuala Bernam Estate, Teluk Intan, Perak.
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A 10 x 20 rectangular trapping grid
was marked based on the cocoa planting
distance of 3.05 m x 3.05 metres. Each trap
point was a cocoa iree spaced with a tree in
between before the next trap point (distance
between traps was 6 m apart). The trapping
area, thus, covered an area of approxi-
mately 0.74 hectare. Four hundred locally
made live-traps were used, and each trap
measured 30 x 15 x 12 centimetres. Two
traps were placed at each trap point; one at
the base of the cocoa tree and the other tied
to a branch between 1 m and 2 m above
ground. Fresh coconut meat was used as
baits.

The duration of each trapping round
was three nights with daily inspection each
morning. The interval between trappings
was 17-19 days.  Al l  an imals captured were
ear-tagged with numbered Monel metal No.
1 fingerling tags. Each animal was identrfied
to species, weighed [animal was classified as
adult if i t weighed > 90 g, sub-adult 60-89
g,  and juveni le  (  59 g (Knl lnnunrN.
1983a)] and sexed. Reproductive condition
(male:  test is  scrota l  or  abdominal ;  female:
vagina perforated or unperforated,
pregnant or labtating) and the number of
youngs born in traps were also recorded.
Animals were then released at the point of
captures.

Computer programs developed by
KnEss (1972) to analyse the population
estimates and demographic information
gathered on small mammal populations
were used to interpret the data collected
from the field. Statistical analysis was
carried out using the SPSS computer
program (Nre, HULL, JENrclNs,
STcINSRENNER and BeNr. 1975).

RESULTS

Four rodent species; Rattus tiomanicus
(Miller), R. exulans (Peale), Callosciurus
notatus (Boddaert) and Chiropodomys
gliroides (Blyth) were trapped in the area
(KenenuorN et al., 1983) Since the other

three species were relatively small in
numbers. attention was focused on R
tiomanicus, the dominant species trapped.

Estimates on the population density of
the Malaysian wood rat using the Jolly
technique (Jollv, 1965) in the 0.74-hectare
trapping grid tended to fluctuate between
702+6 and 160+9 animals (Figure 1; esti-
mates after April 1981 were not taken into
account). While there appeared to be more
males than females in the population, the
difference was not significant (Chi-square
test ,  P>0.05) .

The rates of survival between each
trapping period (11-19 days interval) were
relatively high throughout the study, vary-
ing between 0.5 and 1.0.  Both male and
female rats exhibited similar survival rate
patterns (Figure l).

The proportion of marked animals in
the population at each capture ranges from
62Vo to 937o of the minimum number
known to be alive (Table 1). Tests on their
equal catchabil ity for both the males and
females indicated that the animals tended to
be trap prone.

The number of untagged animals
captured per trapping period varied from
one to 50 animals and constituteci about
5% -35Vo of the total population (Figure 2).
The number of new juveniles joining the
population seemed to exhibit small cyclical
trends every three or four trapping periods.
These new additions to the population did
not favour any one sex, except for those
animals trapped in May 1980 where more
males jo ined the populat ion (P<0.05)  and
in September 1981 when more females were
recruited (P<0.05). These new additions to
the population by age-weight classes also
did not show trends of domination by any
one class although intermittently adults and
juveniles appeared prominent. This was
true before December 1980, but for later
trappings, juveniles were more frequently
caught (Figure 2).
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Figure 1. Survival rates and estimated animal densities between Mar. 1980 and Nov. 1981 in
0.74-hectare trap ping grid.

Though rats weighing 16-178 g were
trapped throughout the entire study period,
a large proportion of the animals were
adults (males M.SVo, females 53.9Va). The
rest comprised sub-adults (which consisted
of 20.4Vo males and 28.3Va females) and
juveniles (males l5.1.Vo and females 17.8Vo).
The total number of male and female rats
captured throughout the study were 1 086
and 741 respectively, of which pregnant
females were excluded from the analysis to
avoid false reporting of the age-weight
classes.

There was a high proportion of
'potential breeders' in the population
(Figure 3). The proportion of scrotal males

to total number of males captured ranged
trom 65Vo to 95Vo, and the proportion of
females with perforated vaginas to total
females was 807a to 100 per cent. The
proportion of visibly pregnant and lactating
females varied between 5Vo and 57 per cent.
Four females gave birth while in traps, and
the mean number of youngs at birth was 4.5
(range: 3-6 youngs).

To calculate the mean growth rate of
the population at each trapping period, the
formula used by }{en (1964) was adopted:

ln N, - In N,-r
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Table 1.  Proport ions of  marked animals in
t raps,  min imum number known to be a l ive
and growth rates at each trapping sequence

(Mar .  1980  -  Nov .  1981 )

Proport ion of  No. Mean rate of

Week marked known populat ion

aninrals to be al ive qrowth

DISCUSSION

The population of R. t iomanicus in the
exper imenta l  area (extrapolated to a
hectare)  was est imated to vary between 138
and 216 animals a hectare.  The decl ine in
the population size from April 1981 onwards
was at t r ibuted to an accidenta l  s ingle round
of  bai t ing by the estate management s taf f
dur ing one of  thei r  rout ine f ie ld-bai t ing
rounds.  As a resul t ,  the populat ion was
reduced and d id not  recover  to i ts  prev ious
level .  HnN and BosE (1980) f rom thei r  f ie ld
studies on animal  pests of  cocoa at  three
estates.  est imated 100-300 rats/hectare.
Wooo and LInu ( l98aa) der ived a popula-
t ion of  183 rats/ha (min imum) and 537 rats/
ha (maximum) for  R.  t iomanicus in  o i l  pa lm
in thei r  long- term studies.  Al though the two
est imates for  rats  tended to agree.  i t  was
bel ieved that  the populat ion s ize of  th is
study was an under-est imat ion.  This
conclus ion was made based on the f ind ing
that  some indiv iduals were t rap prone.  

- fhus

est imates based on ret rapping tended to be
low. measur ing onlv a por t ion of  the avai l -
able populat ion.

The tendency for R. t iomanicus Io be
highly t rap prone has been ment ioned by
Woon and Lrnu (1978:  i98,1a) .  Cnucr-r r -pv
(1977) proposed changes in the t rapping
design to make chances of capture less
dependent  on a decis ion made by the
animal .  This  is  by devis ing a model  to  cope
wi th capture proneness or  a t rapping p lan
that  reduces the t ime of  recaptur ing
occasions so that  the animals have no t ime
to Iearn much about  get t ing caught .  He a lso
suggested that traps should be rotated
randomly during each trap night. The latter
proposal was not followed in this study since
a fixed trap point was required for the
est imat ion of  movements and home ranges
(KnvnnuorN,  1984b).  The reasons for  the
phenomena of  t rap proneness have been
discussed by ESERnARI)r  (  1965) and
Conuncx (1966\.

The survival rates of the Malaysian
wood rat for the periods between trappings
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*Accidental  poisoning wi th one round of  brodi facoum
bai  ts .

Where:
ln : natural log,
r  :  instantaneous rate oI  increase.
l i ,  :  populat ion s ize at  t ime r .
Nr-r : population size at t ime r-1,
T : t ime span between two consecu-

tive sampling periods (17-19
days interval).

It was noted that the population growth of
the rat f luctuated between r values 0.2655
and -0.3643 during the trapping intervals
before the marked reduction in the popula-
tion during week 63 (r : -0.5845) when the
field was accidently poisoned (Table 1).
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were similar to those reported by Wooo
(1978) which var ied between 0.7 and 0.9 for
o i l  pa lm plantat ions.  HnRnrsoN (1956) a lso
noted similar rates of survival in his studies
for similar rat species. There were instances,
however, during the study when the esti-
mates on survival rate exceeded 1.0. This
could have occurred from a combination of
the true survival rate value which indeed be
close to 1.0 and a positive error term
(BEcoN, 1979). The lower survival rate
value for April 1981 was obviously attri-
buted to the accidental poisoning, and more
males were accident ly  k i l led than females
dur ing that  t ime.  In subsequent  census,
however, the probabil ity of survival
returned to the normal high rate.

Hnnntsox (1956) bel ieved that  in
Malaysia where the climate is uniform,
breeding in  the Rarrus species is  cont inuous
throughout the year. He also postulated that
there should not be any seasonal variation in
growth rates or in the age distribution of the
population. Thus, he considered the popula-
tion of the Malaysian wood rat as stable.
The rate of population growth in this study
fluctuated positively and negatively but the

ANopnsoN, P.K.  (1970).  Ecological  st ructure and gcnc
f low in smal l  mammals.  Svrnp.  Zool .  Soc.  Lond.
26. 299-325.

BecoN, M. (1979).  Int 'est igat ing Animal  Abundance;
Capture Recapture for Biologist 97 pp. London:
Edward Arnold (Publ . )  Ltd.

CeurHrEv,  G. (1977).  Anal , -s is of  Vertebrate Popula-
t ions 231 pp.  New York:  John Wi lev and Sons.

Conn rcx ,  R .M .  ( 1966 ) .  A  t es t  f o r  equa l  ca t chab i l i t y .
Biometr ics 22.33O-42.

latter was low enough to reduce the rate of
increase without causing the raprd decline in
population size. Violent reduction in growth
rate occurred only when the field was
accidently poisoned (note the r value
dropped drast ica l ly) .

Untagged animals in  the populat ion
varied between 5Vo and 35 per cent. Wooo
(1978) est imated that  new rats in  o i l  pa lm
constituted about 10Vo-30% of the popula-
tion. Birth probably plays an important role
in recruitment than does immigration in this
instance. Evidences for this assumption are
the high proportions of juveniles and of
breeding f 'emales in the population. Though
studies of dispersal (ANneRsoN, 1970;
Durupono,  1977:  MTcHENeR and MrcHeNen,
1977; HnrusEru and Barzlr, 1978) have
indicated that most young individuals
disperse at  about  the t ime of  sexual  matura-
tion and the immigration of youngs born
outs ide the populat ion is  a possib i l i ty ,  i t  is
bel ieved that  most  of  the juveni les are born
in the area.  The h igh proport ion of  pregnant
and lactat ing females preceeding everv new
addi t ion of  juveni le  observed ear l ier  ev i -
dent ly  support  th is  hypothesis .

DuNpon t> .  C .  ( 1977 ) .  Soc ia l  s ys tem o f  r ound - t a i l ed
ground squirre ls.  Anim. Behar ' .  25,8iJ5-906.

EsEn i t an r> t .  L . L .  ( 1965 ) .  Popu la t i on  cs t ima tes  t i om
recapture f requencics.  J.  Wi ld l .  Mgmt.  33.28-
39 .

He t . l .  D . J .  ( 1964 ) .  An  expe r imen ta l  app roach  t o  t he
dynamics of  a natural  populat ion of  Daphnia
galeata mendotae. Ecology- 45. 91* 1 12.

HeN,  K . J .  and  Bose ,  S .  ( 1980 ) .  Some  s tud ies  on
mammal ian pests in cocoa planted under coco-
nut. Planter, Kuala Lumpur 56,213-83.

ABSTRACT

The estimated population of Rattus tiomanicus in cocoa-coconut plantation presumably in a
stable condition varied between 151 and 216 animals/ha (extrapolated from population estimates of
0.74-hectare). The rats were believed to be trap prone. and thus the population size was probably an
underest imate.  Survival  rates between t rapping intervals were high (0.5-1.0) .  Recrui tment was most ly
via birth and equally divided among sexes. The proportion of potential breeders was comparatively high
(65%o-1f f i%) as was the proport ion of  pregnant and lactat ing females.  A tota l  of  1 086 males and741
females were tagged throughout the study. The mean growth rate ofthe population varied between the r
values 0.2655 and -0.3643 (except for week 63 after field was accidently poisoned).

REFERENCES

12



HrNs r .N ,  L .  and  Be rz r . r .  G .O .  ( l 97 i t ) .  The  i n t ' l uence  o f
food avai labi l i t - " -  on thc whi te- footed mice:
Popuf at ions in isolatcd wood lots.  Can. J.  Zool .
56 .2530 -41 .

HARRISoN.  J . L .  ( 1956 ) .  Su rv i va l  r a tes  o f  Ma layan  rn t s .
Bull. Raffles Mus. 27.5 25.

Jo t . t - v .  G .M .  ( 1965 ) ,  Exp l i c i t  es t ima tes  f r om cap tu re -
recapture data wi th both dcath and immigrat ion-
stochastic mo<lel. Bictmetrika 52. 225-17.

K r l r enuo tN ,  K .A .  ( 19 { t 3a ) .  G row th  and  rep roduc t i on
of  laboratorv-bred Malavsian wood rat  (Rattus
t iomanicLts Mi l ler) .  MARDI Res.  Bul l .  1I (3\ .
299-304.

-  ( l9U3b).  Interre lat ionships of  damagc cocoa
pods to y ie ld.  rat  populat ion and harvest ing
intervals.  Planter ,  Kuala Lumpur 59,352-1.

-  ( 1981a ) .  The  nes t i ng  hab i t s  o f  t hc  Ma iavs ian
wood  ra t  i n  t h r ce  c r ) cua  c ropp  ng  \ \ \ t c t n \ .

MARDI  Res .  Bu l l .  / 2 (1 ) .  u l - 5 .

-  (1984b).  Interre lat ionship of  dai l i ,  mo\,ements
and home rangc s izes to cocoa rat  populat ion
densi t ies and their  impl icat ions on contro l
strategics. Poster presented at lnt. Conf. on
Cocoa and Coconut,  Kuala Lumpur.  1984,

K r u r n u o r N ,  K . A . ,  B e r r e n r .  T .  a n d  M e u r - u o .  A . R .
(1983).  Komposis i  dan tabiat  rodensia perosak
koko.  Teknol .  Pert . ,  MARDI 1(2) .  104-7.

K , cN lenuo rN ,  K .A .  and  LF r - . .  C .H .  ( l 9 l l l ) .  Modes  o f

cocoa pod dcpredat ion bv three smal l  mamntals
N IARDI  Res .  Bu l l .  9 (  l ) .  12 - t t .

Knr .ss .  C.J .  (1972) .  Computer  p rograms fo r  thc
analvsis of demographic data for small  mammal
populat ions (mimeo).

Mlc ' u r .N rn .  G .R .  and  Mr t : uEx r . n .  D .R ,  ( 1977 ) .  Popu la -
t ion structure and dispersal  in Richardson s
ground squirre l .  Ecolog.v 58.  3-59-68.

N r r ' . .  N . H . .  H u r - r . .  C . H . .  J n x x r x s .  J . G . .
S rF - tNBRr . r ' r \ iEn .  K .  and  B r .N r .  D .H .  ( 1975 ) .
Statistical Pnckage fnr the .Social Science 2nd ed. .
675 pp.  New York:  McGraw-Hi l l  Book Co.

WooD, B.J.  (1978). ' fhe D,-nant ics of  Rattu.s t iomanicus
(Miller) ( Rodentia:MLtridae) Populations in Oil
Pa lms  ( cc l .  Tu rne r .  P .D .  ) .  Kua la  Lumpur :
Incorporatcd Soc.  of  Planter .

Woo r ;  B . J .  and  L l r u .  S .S .  ( 1978 ) .  Ra rs  as  an  ag r i cu l -
tural  pest  in Malavsia and the t ropics.  Planter ,
Kuala Lutnpur 54.  5t30-99.

- ( f 9E.1a). A long-term stud.v of Rcttnt.\ tiomanicu\
popu la t i ons  i n  an  o i l  pa lm  p lan ta t i on  i n  Joho rc .

Malaysia.  1.  J.  appL. Ecol .  21.14-5-6.1.

-  (  f984b).  A long-tcrm studv of  l lauus t iornanicus
popu ia t i ons  i n  an  o i l  pa lm  p lan ta t i on  i n  Joho re .
Malai 's ia.  l l .  J .  appl .  t ' ,col .  21.  165-72.

-  (1984c).  A long-term studv of  Ruttus t iot t tonicus
popu la t i ons  i n  an  o i l  pa lm  p lan ta t i ons  i n  Joho re .
Malaysia.  I I I .  J .  appl ,  Ecol .  21 .  -+73-9- i .

Accepted for publication on 15 January 1986

I . '



@Copyright Malaysian Agricultural Research and Development Institute, 1986.

First Published 1986"

All rights reserved. No part of this publication may be reproduced, stored in a retrieval
system, or tlansmitted, in any form or by any means, electronic, mechanical,
photocopying, recording or otherwise, without prior permission of MARDI.

Dicetak oleh Unit Percetakan MARDI, Serdang, Selangor.


	C O N T E N T S
	IN VITRO BLAST SCREENING TECHNIQUE FOR GENETIC STUDIES OF RICE
	POPULATION STTJDIES OF THE MALAYSIAN WOOD RAT (RATTAS TIOMAMCU,S MILLER) IN A COCOA-COCONUT PLANTATION
	ACTIVITY PATTERN AND TRAPPING BEHAVIOUR OF THE MALAYSIAN WOOD RAT (RATTUS TIOMANICAS MILLER) IN A COCOA.COCONUT PLANTATION
	DIFFERENTIAL COMPATIBILITY IN A DIALLEL CROSS INVOLVING THREE GROUPS OF PINEAPPLE [ANANAS COMOSUS L. (MERR.)]
	THE EFFECTS OF FREQUENCIES AND LEVELS OF WATERING ON THE PERFORMANCE OF SHALLOT (ALLIUM CEPA VAR. ASCALONICAM) GROWN ON PEAT
	SCREENING OF CABBAGE VARIETIES FOR RESISTANCE TO BACTERIAL BLIGHT DISEASE
	EFFECTS OF DALAPON AND GLYPHOSATE ON IMPERATA CYLINDRICA &.) BEAUV. AT DIFFERENT GROWTH STAGES
	DEVELOPMENT OF CUCUMBER SEED FROM FLOWERING TO MATURITY
	YIELD POTENTIAL OF GRAIN MAIZE IN HUMID TROPICAL MALAYSIA
	GRAZING BEHAVIOUR AS AN INDICATOR OF NUTRITIVE VALUE OF FEED AND ENVIRONMENTAL EFFECT ON CATTLE
	GENETIC AND SOME ENVIRONMENTAL FACTORS AFFECTING BIRTH WEIGHT OF ZEBU, FRIESIAN AND JERSEY PUREBRED AND CROSSBRED CALVES
	EFFECTS OF STOCKING RATE AND GRAZING MANAGEMENT ON CATTLE PRODUCTION FROM TROPICAL GRASS DIGITARIA SETIVALYA STENT
	THE EFFECT OF BREWERS GRAINS ON EGG PRODUCTION OF CHICKENS
	PREDICTION OF TOTAL LEAN MEAT OF KEDAH.KELANTAN CATTLE AND ITS CROSSES FROM LIVE BODY MEASUREMENTS
	KESAN PEMAKANAN KULIT KOPI PADA CIRI KARKAS LEMBU JANTAN KACUKAN (LID x RED DANE)



