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FEATERMITEXRY « DRKERSROIFTTEL FRTHS 2T 5 bkt » 3
ALEFHIE 50 K 5% o FEREN BEH 33 HEFAMBHMBEE » B SaHEn
EREM > (EL SRR A S o DURRR R R 2 B MBS EFT - B
ABHWRYE - hIITHARALIFHTE HETE 30°C £ 20°C a3 40 KE 77 K
E 1990 F5 Hik - FRBRCEMEERIRFERL &P -BHARR - IESHE
10E 1l AREHEER L HEN « M3 FRTRE  ENREREFME - T4
o EER MEFER AT EFEEN  SRNEARBERAEANEERFR 55 -
RN [ SV A e v (9 B R (T A SRR AR B HE TR T S 3R -

(MRS : FHEEE T2 > FFEENME RE)D

1986 4 9~11 ANERAEBEEBEC T EZIFHEFAER - HHFY Erionota torus Evans
BE (1987 ; %% 1988) o RMBMAFAEUHEBESE  AEEHFEEERFEBERTERE
s T RAEAL .2 8% o ERHEAMMEHARINEETEE » FEEE/NG Elasmus philippinensis
Ashm, EEHE - BEMABRHAELRERE » B 1987 EFERGHEARSA AE&EFGRE
PR EFEE 2 TAEE o 1986 FHIEA LRI »

AR EEEFHNT DR - HENEENZ MBS SERERER L ELEREREMR
JER /M T B AR Ah S AR B R LT el 2 o o SEEE DI SR A W L ]
RIES R R AR o

MR RFZE

— FEHYEE
BRFRHBEEES 6 Ml MAEMILE | BATATIT « 199 « %R (Sirelitzia
reginae) ~ ¥y (Bambusa oldhami) ~ IR FHSE 6 MIGWHTURE T 24 3EH » B Mem

LEMERRGARA
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BE PSR E I - BRI WRSARTHREINER 25 cm EFZZ b 6 Syl
# 1R o BUATHETEE o MAHeiitofei 1 £ 1= 5 iz his - 1SR (big 1 Rizsh# »
2F 5 inshB R AR 2 0 » SRR P A MR 3 /Y o 71 25°C (EIRAAA ¢ RE 2~21 /B
% (SEE2Re > 48k 44 Fpo 38h 55 > 28 65 /. 14 21 /NP 0 INEREREY
HAE & ERESaR AR » ShhaEf 20 K-

EHESLSL 6 MY S HRBRESEFNY | BRERTIHT ~ Hl - REK B
BERBEEETRA 28 3% MR 2cmX5em Ko HEER 85 cm Byf#IF » £ 25°C
R MHERRR S CEERSRE SR LR 2 s Sk (RN FRFERLY
# ERR 1 RER > BESBRBEEDLLEFE - SEEYIGA S ELlRsE -

= ST~ HAGE - R ARENE BN EE

D WP BEBRS 6 AT (R2) HMlEAERTNERE 3NE » RAERIINE
# 25¢cm ZEE » BEFA LHOMEER 1dom cABUERMASME » MAPREHZKE 3
B 2K rohat 18 o £ 25°C ST 5.5 NHENERREEMER cEER RGBT A ER
B 21 Ko

Tepkis 165m 268k » e 155 1 RS 2 RBAAE - SRHasii e Mtk 30 g = 3% InfRilhrAl (1989
ESH 30 B) o MESEAAEAK  HEEEE I K NET X RETHRE 1 EhZhhiit » (58 3
shdg 10 £ BE SR o DUEHBEAREZE 1 ELREE -

80% ¢z 75 W.P. 2kg (B4 Esso |@EHEMES M 64 EHEE (Triton) X-114 72 ml
» MAKZE 30 £ » BiETesihkh A 1 3R b o BEEREREFIER - SRER LHNTARRELZ
FHFYE R 10 %) ~ 26 (13 8) R3d (7T5) 4@ FRESREZENGHERK - iR
& 10 X » BEHa/tEFETY - SFMARRLEREEEC L EE 1 B RS

S~ 2000 & 30°C TREHMZRE

I EADTIET PR AR A BIRE T AT T2 2 RIMRt AR B » & 20°C R 30°C 1=
WERM LM L:D=14:10hr) » WHBEREK 85cm» 7 4om 2RISR R IR LIF AR
htist » FRBER 11X WEiE 200C B 30°C TZAHR g fiEs  fRRKHSS# 1
*o

 BRENTEERERESR/NMEZEEME

H 1987 4£1 AEEZE 1080 & 12 Az 35 M - E#RFHEREERE 24 F4AR  BEZEH
14,562 tREA A 1 REEFERRE  WEZHRERERE . 30 1987 4F 4 B RMFRREE AR
Shid WHFEETAEMY

[l 1987 427 1989 4 » £EMLFUIEREN G~4 AR 10~11 ) WAFRH ~ PHPRAE
W HRAERFR S TR R T EEFEFLFRDBR N -

A~ ERRNMEZRAE - AEBHRES SR EE

1989 4£ 6 g 28°C T (EREERM) M 1~3 AR S AR CEESE NG - 15
FAR OX9IX8om (BRXEXE) ZHMEN » Bl mES -

1989 £ 8 B 26 BB ERFEET (Biological Control Section, Plant Pest Control
Branch, Dept. Agri., State of Hawaii) 22388 E 2 BIFEIE Ooencyrtus erionotae » £11%17
WA R R R 8 » Heh 1 ERIAREIEL « IEEEEEHPFRITIERERESEET
s DB (9X9X8cm) ARMAGARTEZEHAFRINERSM
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BRI BHBHS 6 BEYZTATRILE | £E%S 6 SRR FAFENRET &
R BREFRE  RERKZ » TUHTRERERS » TREETRETR GR1) -

#1 BHRBESRTE 6 EHRYE LZRATRER

Table 1. The comparative feeding area of banana skipper larvae on
leaves of 6 species of plants

Larvae, instar

Test plant :
1st 2nd 3rd 4th 5th
Feeding area, mm?

Coconut palm Ob?? 0.2c 1.1c 8.7c 18.5b
Areca nut 1.3b 1.2¢ (.8 4.4c 8.4h
Strelitzia reginae 8.5a 8.6b 23.0b 52.9b 80.8a
Banana 10.8a 24.1a 45.0a 100.9a 93.4a
Bambusa oldhami Ob Oc Oc Oc Ob
Sugarcane Ob O Oc Oc Ob

1) Means followed by the same letter were not significantly different at 5% by
Duncan’s multiple range test.

BRS¢ Y S GRS AT | L6 ERpErERER B4 h R BETT Y
AHE S G RIBISIER » (AL TEBFET 1BHAKTAL » W 5 RRSHILET - ENAEF IR
s RSt 5 A fideha s 1 SEEIRAL  HARERTET 1 ks LentT HRuESER
RS EARYE BB EFANLNE 2R 15 JIH2E . 4@ 1% Sihgha3
# PEEENEREOEREEAL -

SEENE S BERE - BRRIMERBERAZEE

wEHE NS Esso MAEZKARGMN GCURFE 33 ) 1« BEARIIIATERENER
(ERTIAIS + AR EARHEE N ERITTIA L - 802 65& 7510 W.P. (A# 10 &) ~ 33 8ETy
BAEN (BRI 57 %) R (Triton) X-114 (R 278 {%) &RERMBEAELSNE
EREGBRVEZBEER (F2) -

EAREH IR 3 TR 7 R BAE IR AT 3 i » 38 5 RERIER &RM%
B 969 » S S RALY FIEA A 100% R 90% o MR INIRERRAI A » TREELFIRG
THER -

BRESEEEY 1~ 2 B 3#%hak o DIMEHGR 80%4¢rss /W P miidp i R B AR 6
H > AN ARELEREE MRS AR o ) REREEN L EE 10 REZIFEE
&5 1 sl 50%R 50% » 2 ashsh 1 8% K 89% - 3@ R 1007% -

E i 20°C B 30°C TEBEHZRE

UBEIEN- AR » I TAERTEORE 30°C £ 3996254 K (n=22) R 20°C% 7668%
541 % (n=22) 0 20°C TFLERUEHELEY 64 %7 » SeRAE(LE 22 & » (f.344% < 30°C THH 105 %
s AT 22 WHIRHES {5 2099 o £ 30°C ER - St AR 20°C #& o Slhthidds | ishia
ZICHERTE (41% & 53%) (F#3) -
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Table 2. The influence of mancozeb, triton, and mineral oil present on
banana leaves on feeding of banana skipper larvae (3rd instar)

Feeding area, mm?

Treatment!

Dip Spray
80% Mancozeb w.p. 2kg 8.4a% 14.3a
Triton X-114 72 mi i1.5a 13.5a
Mineral oil 6 £+Triton 72 mi Ob 10.3a
33% Mancozeb flowable 3.5 ¢ 5.2a 8.0a

80% Mancozeh w.p. 2kg+Mineral oil 6 Z+Triton
X-114 72 ml Ob 8.4a
Untreated control 13.9a 15.5a

1) Add water 1o 20 4.
2) Means followed by the same letter were not significantly different at 5% lcvel
by Duncan’s mutiple range test.

#3 BERGZI $RRIEE 20°C B 30°C FTBETHERRIES
Table 3. Duration and percentage survival of egg, larva and pupa of
Erionta torus Evans at 20°C and 30°C

20°C 30°C
: Developmental No. of Percen- No. of Percen-
stages replj- Duration tage replj. Duration tage
ca?es (day) survival ca?es {day) survival
% ) _
Egg 64 10.65-+1.95" 100 105 4.50:+:1.01 100
1st instar 64 7.31+1.82 59 105 3.30+0.65 47
2nd instar 38  7.05x1.12 71 49  3.96+0.78 67
3rd instar 27 7.050+0.94 93 33 4.06+0.78 82
4th instar 25  8.20+1.30 92 27 4.85+1.09 81
5th instar 23 13.65+3.78 96 22 8.04+1.065 100
Pupa 22 22.27+1.35 100 22 9.86+0.63 100
Total developmental 22 76.68+5.41 3 22 39.96+2.54 21
stages {egg to adult)
1) Mean+S.D.
CBRFGEREZAGREBERAE

MR REANE R ERFEEE S THEE » 08 3RS AR FETREE AR FER L o 1987
F I~EZHAZTEEERN  BRME 1.805% » FkibiE 0.723% : 1988 £EFHE 0907% » 2
Rl 0.486%; 1989 fEREMINE 0.36% o HERENWNAEEREE 3~5 AR 10~11 4 (H
1) o :
SRR 1989 4E 1l BT 0 BREEH RN E RS » T 1,341 BohA 5 HEE » 5%
SERRARTT 0.37% o thify B T S IMAEERAER (oK - A0~ B4 il %
B~ Bk~ KE) » 52 1989 4 10 HE2WEHEAS » R 18 RAE 7,150 b 114 e
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Fig. 1. The percent of banana plant infested with skipper larvae in
Kaochsiung-Pingtung area during the period of 1987-1989,

% BEKEFEE 159% o

B 1990 45 A ERFRCEETRIBEREE (M AARZERT BRA - BF
R 0617% (6,000 A 37 HiE) o TERERE (B9 B ) WARSHAEERLE
F EBENETEEEY RE L ERF NS ZIET

FHEEARED AT EG—F B/ MNETE 1 EARAR LGS B 3~7 HR 10~11 A (
W2) « FEBANGEEER  BRME 1987 £7TH 8.58% » 1988 4F 10.35% » 1989 #£ 11.57%
s BRI 1987 4 8.13% » 1988 4F 852% ¢ 1989 4 9~12 AR » BB MIRERMIT B R
ERGFRES 187 BFEySAT » £ 23 ERAFEBTL » FERS 123% o

1989 48 10 A » RS NEEEM STHREE CEF - ¥ SHRE 3K REhoulsEn (F
s B BLS3WD) ZHAEED 1428% % 1081% 1990 455 A ERMTAB AR N
ZHEHR 1395% o
A ERBMNEZEE  EMERRS EARELS

1989 47 B 17 N% 1990 4£5 f 4 AAKFEHSRN 16 LEEHES 7 SRRTERN MY
ROTEEENE TSR » A3 555 £ o iy 1 8 2 B SR AT 7] SIS 2 6 IR IR MR o

BETEES R METIES R BB ARSI » b AMBEZIMEATAE LINE 3 BiIRsE
o RERBTTE » SESEHEEY » hUSRELIINY » BB 2B ETE o ) PDA 4
PR SRR BRI - AR « 726 A L~ th g2 ARSI SER A, o
CRERESES A B8 A 29 HERANREZEETIIN » RIVEABILBED - H
B8 ATAR 9 A MBERFRIE VR EE9 A 12 BHERE & BuESRnS
FHTR R BB AR A I 02 7 SO AT 3 S 2 RNER 9 A
23 HREIEC o 0T BT ENER RN RO SR L R - |
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Fig. 2. The percent of Elasmus philippinensis parasitized on banana
skippers in Kaohsiung-Pingtung area during the period of April
19891989,
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HIRHEEE  FHEFEERERLAER - EEANXERRTTFRENSNEEA 50% R
5% TEHRBEMAL » EAY » BEFBLBHESHIEH4 - Corbet and Pandeburg (1956)
R FREHCFLMYRTERS (Musa spp.) BUHIA coconut % sugar palm « &
& (1973) il » FHFUDBTHAHHER - SAENSTME 33 5B HHATD M » ¥E
AR R SR A TR R » (BL A B IE BN £ I 14 0 2 G40 i T mh At J7 Vs 5 2K
Bh GEEENSMEMN  YHIRBTRYE » hETHE B NS EETREHEIERU TR
PEBTEFRETEERZER -
£ 20°C B 30°C HHEF » EINEMALCITEARER 767 FE 40 K (53) o #5 (1988) 4%
#£ 25°C TRIT 478 K o ¥% (1979) 847 20°C~ 25°C R 30°C F475 816~ 478 KR 447
xoa
1988 £ 1 A » FHFEREEEZ BLSHREREEIL RIS TEREAREE (% 1988)
©ZF 1990 5 AR » AREZEIHOCITRETIZD ~ HREBES 3B WHHIRNERSE |
o FEEEFEFEFN L ERNREEFERETHER C SISH AR —5 o HAFIEBRE
VSRR AR BEN » BUURSBIYE » RS SR T E YD A sR B A5 A
HIEERRAT o
1988 £ 7 H WA 2R FT A B BB 5 | BRMEHFEW Erionota thrax L. 2 $h 8% 4 ik Apanteles
erionotae Wilkinson FIRE 4k Ooencyrius erionotae Ferriere s WEEMERF 2Lt~ Bk
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fREEH o HERERFNERPREZEERE B8 ECHEROUREMEYES 241
21987 4F 4 A fEm R IE B T AT A MHBER K GEEEE Udaspes folus Z 483 PR EEF

Wi Cofesia erionotae (Wilkinson) =Apanteles erionotae PR%4:) » (B AR

RERETHTHFEFEAFE - 1988 £ 10 ARFREANEE SRR T E TR
(B~1~ 350 1989) - MR EHRBEEE N ARERSES -

FRBEAFRTHRERAEAS 78 £ -7.1- & -15A-1(3) & 79 &z -7.1- & -51(2)
BARBMUMTER » JOREERRF | FRAE » FEtk—bras o

2 £ X W

WEE s SRR - BErkgE 1979 A5 -¢- Y Erionota torus Evans o4+ 5
“~ZEomi iR E 15 19-37.

AR - SRR ~ U 1989 HAMEHMRE TS PR 38(4): 468-4700

BEE - FEE s BEHE 1973 ~Sry+HoFEa i1V PG 27(5): 191-193-

BEFE 1988 EHHARMZ ARG TERBFA 2 167-174-

FE 1987 HAFBE—REERITESR RESTE 471 19-20-

Corbet, A.S. and II.M. Pandeburg. 1956. The butterflies of the Malay Peninsula.
2nd ed. p. 411.
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BIONOMICS AND BIOLOGICAL CONTROL OF BANANA
SKIPPER, ERIONOTA TORUS EVANS, IN TAIWAN

Yun-Peng Tsai, Ming-Tao Hwang, Jui-Mei Tsai
and Hsih-Shin Chang!

Taiwan Banana Research Institute, Pingtung, Taiwan, R. 0. C.

Banana is the most important host plant of the banana skipper. About 50
and 5% of the 2nd to 5th instar larvac cmerged to adults when fed on leaves of
Strelifzia reginae and coconul palm, respeclively. The banana leaves dipped in
mineral oil solution repelled the feeding of banana skipper. The growth of larva
was not stunted when it fed on banana leaves after heing sprayed with mineral
oil solution or treated with Furadan granular applied to the leaf sheath. Banana
skipper took about 40 days at 30°C and 77 days at 20°C from egg to adult. A field
survey on the occurrances of banana skipper in May 1990 showed that the skipper
frequently occurred in the major banana production areas in central, southern,
and eastern part of Taiwan. The population of skipper fluctuates with two peaks
each in March-May and October-November under cultivation practice in- hanana
orchards and climatic conditions in Taiwan. The pest population densities declined
gradually from 1987 to 1989. The larval ectoparasite Elasmus philippinensis ‘aiso
occurred in most of banana orchards. A total of 555 adults of E. philippinensis
reared in lahoratory were released into the banana planiations located in Chiuju,
Pingtung during the period from July 1989 to May 1990. Qoencyrtus erionotae, an
egg parasite introduced from Hawaii in August 1989 died upon arrival due to lack
of skipper eggs for food supply during typhoon season.

(Key words: Banana skipper, host plant, Elasmus philippinensis, temperature)

1. Dow Elanco (Taiwan) Ltd., Te;ibei, Taiwan.



