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Abstract
The host plants of  lipilachna vigintioctQpunctata  in the Southeast Asia region  are still not  fu11y known. Larval

survival  and  development of  E. vigintioctopunctata  on  solanaceous,  cucurbitaceous  and  ieguminous plants
were  examined  for seven local populations from Japan, Thailand, Malaysia and  Indonesia. All populations
showed  the highest emergence  rate  and  1argest adult  body size when  reared  on  plants of  the genus Solanum

(Solanaceae). On  Cuccinia indica (Cucurbitaceae), the Malaysian pepulation  had an  emergence  rate  of  32%
and  the Thailand and  two  Indonesian populations each  had an  emergence  rate  of  ca. 10%.  However, newly

emerged  adults  of  these four populations  were  not  able  to produce the next  generation when  reared  on  C.

indica because of very  low fecundity and  hatchability. On  Clentrosema pubescens (Leguminesae), the

Malaysian and  two  Indonesian populations each  had an  emergence  rate  of  ca. 30%.  Newly emerged  adults  of

these three populations showed  62 to 72%  hatchability when  reared  on  Cle. pubescens. It is concluded  that the
major  host plants of  E  vigintioctopunctata  in Southeast Asia  are  solanaceous  plants and  this species  is un-

able  to complete  its life cycle  solely  on  cucurbitaceous  plants.
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INTRODUCTION

  The  phytophagous ladybird beetle E?7ilachna
vigintioctopunctata  is widely  distributed from
tropical to temperate regions  throughout  Asia
and  Oceania, and  its host plants are Solanaceae
only  (CAB, 1992). However, Schaefer (1983)
listed many  cucurbitaceous  plants together with

Solanaceae as host plants of  E. vigintioctqpun-
ctata. Moreover, E. viglntloctopunctata  is re-

corded  as a  pest insect of  cucurbitaceous  crops

in India (Pareek and  Karadia, 1991), Malaysia

(Chong et al., 1991) and  Thaiiand (S. Chunram,
personal communication).  Laboratory  evalua-

tion by Nakano  and  Abbas (1994) indicated that
Indonesian E. vigintioctopunctata  scarcely fed
on  any  cucurbitaceous  plants throughout  the

adult  and  larval stages. The subfamily

Epilachninae contains  many  species that are

morphologically  very  similar  (Dieke, 1947; Li

and  Cook, 1961), and  some  species  (e.g. E.

pusillanima), which  closely  resemble  E. vigin-

tioctopunctata, are  found on  cucurbitaceous

plants in Southeast Asia (Katakura et al., 1988).

7S

These Cucurbitaceae-feeding species may  have

been confused  with  E. vigintioctQpunctata.

However,  except  for a  study  by Nakano  and

Abbas (1994), there have been little detailed
laboratory investigations on  the host plants of
E. vigintioctopunctata  in Southeast Asia.

  Recently, Nishida et al. (1997) reported  that a

population of  E. vigintioctopunctata  was  able

to complete  its life cycle exclusively on  the le-

guminous weed,  Clentrosema pubescens in
Padang,  Indonesia; a leguminous plant was

firstly recorded  as the host plant of  E. vigin-

tioctqpunctata. Therefore, the host plants of  E.

vigintioctopunctata  in Southeast Asia should  be
reexamined.  In the present study,  larval survival
on  solanaceous,  cucurbitaceous  and  legumi-
nous  plants was  evaluated  for seven  local

populations of  E. vigintioctopunctata  from
Japan, Thailand, Malaysia and  Indonesia. Lar-
val  surviyal  of  Cucurbitaceae-feeding E. pusil-
lanima in Thailand was  also  studied  for com-

parison with  that of  E. vigintioctopunctata.
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MATERIALS  AND  METHODS

 Insect collection

 E. vigintioctopunctata:  For each  popula-
tion, 40 or  50 pairs of  adult  beetles were  col-

lected from the following seven  localities; Chi-
ba, Hiroshima, Okinawa  (Japan), Bangkok

(Thailand), Kuala Lumpur  (Malaysia), Padang
and  Bogor  (Indonesia) (Table 1 and  Fig. 1). In
the  field, the Padang  population depends on  the
leguminous weed  Ce. pubescens and  the other

six populations depend on  plants of  the genus
Solanum (Solanaceae).
 E. pusillanima: Forty pairs of  adult  beetles
were  collected  from Cuccinia indica (Cucur-
bitaceae) in Bangkok City (Table 1). In previ-
ous  papers, Katakura et al. (1988, 1994) de-
scribed  this species  as  E. dodecastigma (Wied-
mann)  according  to Ftirsch (1959) and  Kapur

(1963, 1967). In the present study,  however, we
treated  this species as E. pusillanima because
the type-specimen of  E. dodecastigma is missing

(Booth and  Pope, 1989).

 Larval survival  and  development

 E. vigintioctqpunctata:  For each  popula-
tion, 25 pairs of  adults  from the coilected bee-
tles were  placed in a  mesh  cage  (30× 35 × 50 cm)
with  a  potted black nightshade,  Solanum
nigrum.  For larval experiments,  egg-masses

laid on  S. nigrum  leaves were  taken out  daily.
Six hatched larvae were  transferred to a plastic
dish (9cm diameter, 4.5cm  deep) and  rear-

ed  on  leaves of  Solanaceae, Cucurbitaceae, or

Leguminosae (de. pubescens). For the Solana-
ceae, the Chiba population was  reared  on  four
species  (S. nigrum,  S. tuberosum, S. melongena

 ..,
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 Fig. 1. Collection site ofEpilachna  vigintioctopuncta-

ta and  E. pusillanima  examined  in the present study,

and  S. torvum), while  the other  six populations
were  reared  on  one  species only: S. nigrum,  S.
torvum  or S. tuberosum.  For the Cucu-
rbitaceae,  the Chiba population was  reared

on  three species  (C. indica, Cucurbita pqpo
and  77ichosanthes cucumeroides)  and  the other

six populations were  reared  on  C. indica. A
fresh leaf was  added  to the dish every  one  or

two  days until the third instar, and  daily during
the fourth instar. After emergence,  pronotal
width  measurement  was  determined for the new

Table 1,Origin of  EPilachna ladybird beetles examined  in the present study

Species Lo ¢ ality Host  plant in the  field Date of  collectionCollector

E. vigintioctopunctata

    Chiba, Japan

    Hiroshima, Japan

    Okinawa,  Japan

    Bangkok,  Thailand

    Kuala Lumpur,  Malaysia

    Padang, Indonesia

    Bogor, Indonesia

E, pusillanima

    Bangkok,  Thailand

Solanum  melongena  (Solanaceae)
S. tuberosum (Solanaceae)
S. photeinocarpum  (Solanaceae)
S. torvum (Solanaceae)
S. torvum  (Solanaceae)
Centrosemapubescens(Leguminosae)

S. torvum  (Solanaceae)

Cuccinia indica (Cucurbitaceae)

August  15, 1993

June 26, 1996

May  5, 1997
November 5, 1996
November  1, 1996

March  31, 1995

February 14, 1994

August  9, 1994

Y, Shirai

S. Nakano

M.  Yafuso
Y. Shirai
Y. Shirai

K, Nakamura

T. Nishida

Y, Shirai
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adults.

  E. pusitlanima: Twenty pairs of  adults  from
the collected beetles were  placed in a mesh  cage

(30× 35x50cm)  with  fresh leaves of  pump-
kin, C. pe:po, and  egg-masses  laid on  leaves
were  taken out.  Hatched  larvae were  reared  on

leaves of  the Solanaceae (S. nigrum,  S. melon-

gena and  S. tuberosum), Cucurbitaceae (C.
indica, C. pepo  and  7": cucumeroides),  or  Leg-

uminosae  (Clei. pubescens) in the same  manner

as  E  vigintioctqpunctata.  The pronotal width

of  new  adults  was  measured.

  Suryiyal and  oviposition  of  laberatery-
reared  adults

  Host suitability of  C. indica for E. vigintioe-

topunctata: Adults of  the Bangkok, Kuala
Lumpur  and  Padang populations which  had
been reared  on  C. indica were  maintained  on  C.
indica leaves to determine female longevity,
number  of  eggs  laid and  hatchability. Pairs of
newly  emerged  adults  were  transferred to a

plastic dish (9 cm  diameter, 4.5 cm  deep) and  a

fresh leaf was  added  to the dish daily. For the

Bogor population, this experiment  could  not  be
carried out  since the only  two  females which

had been reared  on  C. indica died two  days after
emergence.

  Host  suitability of  Ce. pubescens for E.
vigintioctqpunctata:  Adults of  the Kuala  Lum-

pur, Bogor  and  Padang populations which  had
been reared  on  Ce. pubescens  were  maintained

on  (le. pubescens leaves to determine female
longevity, number  of  eggs  laid and  hatchability,
as  described above.

  All the laboratory experiments  were  con-

ducted at the National Institute of  Agro-Envi-
ronmentai  Sciences (NIAES), under  260C and

14L-10D conditions.  All food plants used  were

grown in the greenhouse of  the NIAES.

RESULTS

Larval survival  and  deye]opment of  E. vigin-

tioctopunctata

  Survival rate, developmental period, adult

body size and  host acceptance  of  hatched larvae
are  shown  in Table 2. All populations fed well
on  the leaves of  Solanum (Solanaceae), with

high emergence  rates  of  79 to 96%, significant-

ly higher than the cucurbitaceous  and  legumi-
nous  plants Cp<O.Ol). All populations had the

shortest  deyelopmental period (p<O.Ol), and

tended to have a  larger body size, when  reared

on  Solanum Ieaves. When  reared  on  C. indica

(Cucurbitaceae), the Kuala Lumpur  popula-
tion had an  emergence  rate of  32%  and  the

Bangkok, Padang and  Bogor populations each
had  an  emergence  rate of  ca. 10%. The devel-
opmental  periods of  these four populations
were  always  longest when  they were  reared  on

C  indica. For the three Japanese populations,
15 to 28%  of  hatched larvae fed on  cucur-

bitaceous leaves, but all larvae died by the sec-

ond  instar. When  reared  on  Cle. pubescens

(Leguminosae), the Kuala Lumpur, Padang and

Bogor populations had emergence  rates  of  30 to
35%. Developmental periods on  Ce. pubescens
were  significantly longer than those on  Solanum
leaves lp<O.Ol), and  tended to be shorter  than

those on  C. indica. Body  size was  almost  iden-
tical in beetles reared  on  de. pubescens  and

those reared  on  C. indica. In the Bangkok

population, all 1arvae died by the prepupal
stage,  although  61%  of  hatched larvae fed on
Cle. pubescens  leaves. With the three Japanese

populations, 26 to 62%  of  hatched larvae fed on
Cle. pubescens leaves, but all the larvae died by
the second  instar.

Larval survival  and  deyelopment in- E. pusil-
lanima

  This species fed well  on  all cucurbitaceous

leaves with  high emergence  rate of  94 to 99%

(Table 3). When  reared  on  three Solanum

plants, a  few hatched larvae nibbled  at these

plants but all larvae died by the second  (on S.
nigrttm  and  S. melongena)  or  third instar (on S.
tuberosum). When  reared  on  Ce. pubescens
leaves, 20%  of  hatched larvae nibbled  at  the

plant, but none  reached  the second  instar.

Surviyal and  oyiposition  of  E. vigintioctopun-
ctata females on  C. indica
 Female longevity, egg  production and  hatch-
ability  of  new  adults  reared  and  maintained  on

C. indica leaves are  shown  in Table 4. Females
of  the three populations (Bangkok, Kuala
Lumpur  and  Padang)  lived from 18 to 25 days
after  emergence.  Females  of  the Kuala Lumpur

population did not  lay any  eggs, while  females
from Bangkok and  Padang  laid a few  eggs,
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Table 2.Larval survival and  development of seven  E.vigintioctqpunctatapopuiations

Locality Food plant
 No.replicationSurvival rate (%)aDevelopmental

period (days)bAdult

 body sirc (mm)C

L-2 L-4 Adult Female MaleHost

 acceptanee in
 L-1 larvae (%}d

Chiba, Japan

Hireshima,

 Japan

Okinawa, Japan

Bangkok,

 Thailand

Kuala Lumpur,

 Malaysia

Padang,

 Indonesia

Bogor,
 Indonesia

Solanaceae

 Solanum nigrum

 S, tuberosum

 S, melongena

 S, torvum

Cucurbitaceae

 Cuccinia indica

 Cuenrbitapepo
 T?ichosanthes
 cucumeroides

Leguminosae

 dentrosema

 pubescens
 S, tuberosum

 C  indica

 de,pubeseens

 S, nigrum
 C, indica

 Ce.pubescens

S, nigrumC,

 indicaCe.pubeseens

S, nigrumC,
 indicaCe,pubescens

S, nigrumC,

 indicaCe,pubescens

S, torvumC,
 indicade,
 pubescens

i212129

121212

14

131213121414121414121414121414121412

99,O 96,9 90,O±12,9a
97,9 93,8 90,6±10,8a
97,9 94,8 91,7± 11,la

97,2 91,7 79,2±25,Oa

13,g o,o o,o±e,ob

2,s o,o o,e±o.ob
O,O O,O O,O±O,Ob

s,6 e,e o,e±o,ob

100,O 962 91,O±14,6a

 1,4 O,O O,O±O,Ob
IO,3 O,O O,O±O,Ob
100,O 98,6 95,9±7,6a
 O,O O,O O,O±O,Ob
 2,4 e,o o.o± o.ob

loo,o loo,o gl,7±g,7a

25,O 11,9 8,3±23,3b

20,2 7,1 O.O±O.Ob
100,e 97,2 84,7±11,la
g5.7 42.9 32.1±an.9b
77,4 SO,O 29,8±22,8b

100,O 94,4 87,5±12.6a

29.8 17.9 9.5±20.4b

g5,7 Sl,2 3i,O±29,lb

100.0 95.8 94.4±10.9a
262 8,3 72±142b
88,9 58,3 34S±39,2b

22,5±O,9a
21,6±O,6a
22,o±o,sa
Z5J±1,3b

21,4±1,O

19,5±O,6

20,8±1,lb2g,O

±6,4a

22,8±O,5c
33.6±3.4a
26,7±2,6b

22,7±O,7b

29.7±2.5a

an,6±1,1a

20.5±O.7b
30,1±1,ga
24,8±1,9a

3,17±O,11(33) 2,S7±O,14(30)
     not examined

     not  exarnined

     net  examined

3,OO±O,15{27)

3,06±O,l5{39)

2,84±O,l6(36)

2,83±e,15(30>

3,06±O,19{33)a2,87±O,17(27)a

2,67±O,18{3}a 2.6S±e.09(4)a

3,06±O,13(30) a 2,83±e,14(19} a

2.99±020(i3)a2.6S±O.20(12)b
2,93±O,20(13)a2,77±O,17{11)ab

3,lg±O,18(27} a 2,89±O,18 (22} a

2.97±O.06(3) ab  2.78±O.15 (S) ab

2,81±O,24(8)b 2,66±O,18(18)b

3.13±O,IS(31)a2,93±O,19(28)a
3,05±O,14(2)a 2,68±O,38(3)ab
3,03±O,15(6)a 2,74±O,lg(19)b

loo,oaloo.oaloo,oaloo,oa

23,6c15.3c2S,Oc

6L9b

loo,oa27,8c53,9bleO,Oa27,4b26,2bloo,oa39,3c60,7b1oo,Oa8S.7b78,6b1oo,Oa46.4bloo,oaloo.oa405b94,4a

aSurvival
 rate, mean ± SD.

bDevelopmental
 period from hatched larva (L-1) to emerged  adult, mean ± SD.

CPronotal
 width,  mean ± SD (no, of  beetles measured).

a'CDifferent

 letters within  the  same  local population indicate significant  differellce by Kruskal-Wallis test (p<O,Ol).
dProportion

 of  L-1 larvae which  fed on  food plant, Different letters within  the same  population  indicate significant

 difference by x2-test (p<O.Ol).

none  of  which

populations was
   .eratlon.

hatched. Thus
able  to producenone

 of  the
the next  gen-

Survival and  oyipesition  of  E. vigintioctopun-
ctata females on  Cle. pubescens
  Female longevity, egg  production and  hatch-
ability of  new  adults  reared  and  maintained  on

Cle. pubescens  leaves are  shown  in Table 5. Fe-
males  of  three populations (Kuala Lumpur,

Padang  and  Bogor)  lived from  28 to 36days

after  emergence.  Females  of  all populations Iaid
fertilized eggs  (18 to 80), showing  62 to 72%
hatchability. Female longevity, egg  production
and  hatchability did not  differ significantly

among  the three populations.

DISCUSSION

  There

plants ofhasE.been

 confusion  about

vigintioctopunctata  inthe

 host
Southeast
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Table 3,Larval survival and  development of  E, pusillanima

Locality Food plant
 No,replicationSurvival rate (%)aDevetopmental

period {days)bAdult

 body size (mm)C

L-2 L-4Adult Female MaleHost

 acceptance  in

 L-1 larvae {%)d

Bangkok,ThailandSolallaceae

 Solanum nigrum

 S, melongena
 S, tuberesum

Cucurbitaceae

 Cuccinia indica

 Cticurbitapepo

 frichosanthes
 crtcumeroidds

heguminosae
 Centrosema

 pubescens

121212

12l212

12

o,oo,o42

leo,oleo,oIOO,O

o,eo,oo,e

leo.o94,4loo.e

o.o o.o

o,o±o,ebO.O
±O.ObO,O
±O,Ob

98.6±4,8a94,4

±S,2agg.6

±4,ga

e,o±o,ob

21,9±O,7 ab
21,O±O.5a
22,6±O,6b

3.35± O.20(29) 3.12±e,20(41)
    not examined

    not examined

1,4cL4c5.6c

leo,ealeO,Oaloo,oa

20,Sb

"Survival
 rate, mean  ± SD.

bDevelopmental
 period from hatched larva (L-1) to emerged  adult, mean ± SD.

CPronotal
 width,  mean ± SD  (no of  beetles measured).

"'CDifferent
 letters indicate significant  difference by Kruskal-Wallis test (p<O.Ol),

dProportion
 of  L-1 larvae which  fed on  food plant, Different Ietters indicate significant difference by x2-test (p<O.Ol).

Table 4,Host  suitability  of  Cuccinia indica for E. vigintioctqpunctata  female adults which  were  reared

                    on  C. indica leaves

Locality nLongevity  (days) No. of  eggs  1aid per female  %, Hatchability
(11o. of  egg  masses)

Bangkok,  Thailand

Kuala Lumpur, Malaysia
Padang, Indonesia

3123 25,3± 1.2

17.6±5.5

19.0±35

35,O± 27.8
o.o± o,o
17.0± 29.4

O.O± O,O (7)
  

-
 (o)

O,O± O,O (2)

Table 5.Host  suitability  of  Centrosemapubescens for E, vigintioctQpunctata  female adults  which  were  reared

                     on  Ce, pubescens leaves

Locality nLongevity  (days) No. of  eggs  1aid per female

Kuala Lumpur,  Malaysia
Padang, Indonesia

Bogor, Indonesia

1086 33,9± 8.9

27,8± 17,6

36,2± 17.9

32,3± 31,4

18,3± 36.7

79･5± 87el

 %, Hatchability
(no. of egg  masses)

 62.0± 28.8 (15)
 72.1± 41.5 (14)
 70.8± 36.8 (22)

Asia. Of  the localities involved in the present
study,  E  vigintioctopunctata  has only  been  re-

corded  as a pest of  Solanaceae in Indonesia

(Kalshoven, 1981), but of  Solanaceae and  Cu-
curbitaceae  in Malaysia (Chong et al., 1991).
This is because the subfamily  Epilachninae
contains  many  species that are morphological-

ly similar, especially in Southeast Asia where  E.

pusillanima, which  is morphologically  very

similar  to E. vigintioctopunctata,  is widely  dis-

tributed on  cucurbitaceous  plants (Katakura et

al., l988). In addition,  few detailed laboratory
studies have been carried out  on  the host plants
or food habits of  species of  Epilachninae in
Southeast Asia, except  for that by Nakano  and

Abbas  (1994).
  In the present study,  all seven  local popula-
tions of  E. vigintioctopunctata  from Japan,
Thailand, Malaysia  and  Indonesia fed best on
Solanum (Solanaceae) plants and  had the
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Table 6.Host  suitability of Solanum plants for E,vigintioctopunctata female adults

   Locality

Padang, Indonesia

Bogor, Indonesia
Bangkok,  Thailand

Food plantNo,  of  females             No. of  eggs
Longevity (days)
           1aid per female

Data

Soianum torvum
S. torvum
S. nigrnm

10830 57,759,397,O 770.7 Abbas et aL,  1985

426,1 Nakamura et aL,  1995
429,1 Y. Shirai, unpublished

highest emergence  rates,  compared  with  Cucur-

bitaceae and  Leguminosae. Moreover, rearing

on  Sotanum plants accelerated  larval develop-
ment  and  increased body size. Thus Solanum

plants are  a  nutritious  host plant suitable for
larval development of  E. vigintioctopunctata.

While three Japanese populations were  unable

to emerge  when  reared  on  Leguminosae (Ce.
puhescens) or  any  Cucurbitaceous plants, the

populations in Southeast Asia had emergence

rates  of  7 to 35%  on  C. indica or  Ce. pubescens

(Table 2). There  may  be some  genetic differ-

ence  in host plant range  between the Japanese
and  Southeast Asian populations.
  Nakano  and  Abbas (1994) reported  that E.
vigintioctopunctata  in Padang (Indonesia) fed
well  on  solanaceous  plants (S. torvum, S.
tuberosum, S. metongena  and  Datura meteD

but very  little on  cucurbitaceous  plants (Benin-
casa  cerijlera, Cucumis sativus, Cucurbita
moschata,  and  Lt{ffa acutangula).  In the

present study,  half of  the hatched larvae of  E.

vigintioctqpunctata  from  Padang  fed on  C. in-

dica leaves and  10%  of  them  were  reared  suc-

cessfully to adulthood  (Table 2), which  differs
from the results  reported  by Nakano  and  Abbas

(1994). With the Chiba population of  E. vigin-
tioctopunctata, the greatest number  of  hatched
larvae (14%) were  able  to reach  the second  in-
star when  reared  on  C. indica among  three Cu-
curbitaceae  plants. This difference may  be re-

lated to the fact that  Nakano  and  Abbas (1994)
did not  use  C. indica as  cucurbitaceous  plants.

  For the index of  host plant suitability,  it is

very  important to evaluate  not  only  1arval sur-
vival  but also  female fecundity (Hodkinson and

Hughes, 1982). From  the viewpoint  of  egg  pro-
duction, C  indica is not  a principal host plant
even  for E. vigintioctopunctata  in Southeast
Asia. The number  of  eggs  laid on  C. indica
averaged  35.0 in the Bangkok and  17.0 in the
Padang populations; it was  zero  in the Kuala

Lumpur  population (Table 4). These figures are

much  lower than the egg  production on  Sola-
num  plants of  the Bangkok, Padang and  Bogor

populations (426 to 771) (Table 6). Egg-masses
laid by the Bangkok  and  Padang populations
did not  hatch at all (Table 4). Consequently,
no  population was  able  to produce the next

generation. It is concluded  that C. indica is an
unsuitable  host plant for reproduction  and

survival  of  E. vigintioctopunctata.

 Illpilachna pusillanima from Bangkok  were

able  to emerge  only  on  Cucurbitaceae and  any

hatched larvae were  unable  to develop to the
adult  stage on  Solanaceae and  Leguminosae

(Table 3). In Padang, E. pusillanima were  also

able  to emerge  only  on  Cucurbitaceae, but nei-
ther adults  nor  1arvae fed on  any  solanaceous

plant (Nakano and  Abbas, 1994). The food
habits of  E. pusillanima frorn Bangkok seem  to
be almost identical to those of  E. pusillanima
from Padang,  because the  Padang population
also  scarcely  fed on  Ce. puhescens  throughout

their adult  and  larval stages  (S. Nakano, per-
sonal  communication).  EPilachna pusillanima
are  therefore easily distinguished from E.
vigintioctopunctata  in the laboratory by host

preference between Solanaceae and  Cucur-
bitaceae.

  There is also  confusion  concerning  the host

plants and  identification of  species among  the

Australian Epilachninae, owing  to large in-
dividual variation  in the elytral  spots  of  adult

beetles (Richards, 1983; Li, 1993). Elpilachna
vigintioctqpunctata  pardulis, feeding on

Solanaceae only, and  E. cucurbitaceae,  exclu-

sively dependent on  Cucurbitaceae, have been

treated as the same  species, E. vigintioctopun-
ctata, for a long time (Richards, 1983). In the
case  of  E. vigintioctopunctata  and  E. pusillani-
ma  in Southeast Asia, E. pusillanima adults  are

slightly larger (Figs. 2 and  3), and  their elytral
spot  numbers  are commonly  12 or  14 (Fig. 3),
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  Fig. 2, EPitachna vigintioctqpunctata  (above) and  E, pusitlanima (be-
low) collected  in Bangkok, Thailand, For each  species,  female (left) and  male

(right),
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  Fig. 3. E. vigintioctopunctata  (above) and  E, pusiUanima  (below) col-

lected in Padang, Indonesia. For each  species, female (left) and  male  (right).
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with  less individual variation  in their elytral
spots, whereas  E  vigintioctopunctata  shows

large individual variation  in the elytral spots

(spot numbers  range  from 12 to 28) (Katakura et

al., 1988; Abbas et al., 1988). Moreover, some
adults  of  E. pusiilanima have elytral  spots

numbers  of  more  than 14 (Fig. 2). Thus, it is
diMcult to distinguish these two  species  by the
external  morphology  of  adults.

  In the field in Southeast Asia, E, vigintioc-

topunctata probably  damages cucurbitaceous

crops  to some  extent, because 7 to 32%  of  lar-
vae  were  successfully  reared  to adulthood  on  C.
indica leaves in the laboratory (Table 2). How-
ever, it is uniikely  that E. vigintioctQpunctata

will become a serious  pest of  Cucurbitaceae
crops,  because of  the very  low suitability of  C.
indica for both egg  production and  adult  sur-

vival  (Table 4).

  Further study  will  be required  to determine
the host suitability  of  the Ieguminous Ce.

pubescens. Nishida et al. (1997) reported  that

there was  a  significant  difference in host plant
preference between a population of  E. vigin-

tioctopunctata on  solanaceae  plants and  one  on

Ce, pubescens in Bogor. Furthermore, at  Ieast
two local populations of  E. vigintioctopunctata
complete  their life cycle solely on  this legumi-
nous  plant in Padang district (I. Abbas,  un-

published data). The present study  also indicat-
ed  that Malaysian and  Indonesian populations
of  E  vigintioctopunctata  are  able  to complete

their life cycle  exclusively  on  Ce. pubescens

(Table 5), although  the reproductive  rate on  this

plant was  somewhat  lower than that on  Sola-
num  plants. Centrosema pubescens was  in-
troduced from  South America  to Southeast
Asia as green manure  and  a plantation cover
crop  in the 19th century  (Nishida et al., 1997).
The population living on  Ce. pubescens  is
therefore important for monitoring  any

changes  in host suitability  via  a  host shift  to the

new  plant (Bush and  Smith, 1997).
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