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2 BIOEBABERER 40227 SOHEEENLEE 250 58
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= BiF AT L5 &2 Etiella %3 A2 8> 7 3 {1* Etiella 1257 %53 &
ARFEREXTERA AR ATADTF LR DA 2 A s P e v E

DNA B s #&w 2 B afsg - 2011 & 6~8 " L g ¥ C4 e (Lablab
purpureus (L) s X e % > i v AP B 33878 12k B
fi g g Etiella sp. 226 B> #gindo % & % sig (Etiella behrii) ; ¥ 73 7
E %48 (Maruca vitrata) ~ 2 %r4% $5 £ & (Cryptophlebia ombrodelta) ~ i 5 -] %
(Lampides boeticus Linnaeus) - £ &% & (Spodoptera litura) % % & ; 3B A4~
e T R f o SE R e R L F 02011~2012 3 S B A B R E
17 fe (F4 v 2§57 Etiella spp. 127 % 5% # A 7F% % %1 > M2 2 sig Eb-A 4
FEOHMSE B &g £ 1,503 & 5 o ik (Btiella zinckenella) § % %
Ez-A~Ez-E -~ Ez-st 483 (Fch B MR35 6 Higes» £ 17 & - L “t 5 2010 &
10" d B4 f L ex 21828 SDNARADHAFT T HIIFLE X
i PR AL ERLE A igs s FH v ¢ 0 & Etiella 3T &

o

BASRED : Pt % £ 2 B A mE s 6 U B RIS SRR s .

Beoh Ras o [EREEE 4,000 A BT
1,200 /A H (Anonymous, 2013) - =T 4 FHA

£ (Glycine max (L.) Merrill) FFeE] M E & fEEE 2% » Chuang (1998) & Chen
B RS - TEME TELY 8,400 A - and Chang (1999) #iEfEEETHNEESE
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i o BEENFEER AhEE - MR E 2 - SR
MiZIET - Wik s LRSI (Spodoptera
litura) 155 HPTRERZER S B HEFR R
B o BATE R4S SEHARILASR BE 8y dd  (Bemisia
argentifolii) ~ &/ ~ & M F A FIE
(Maruca vitrata) NHESEERBIER B
B EETNEEER -

A BEEE SR Ea T -
EERMETHRIELGEEE TR T HEL
Chang and Chen (1989) & & 3iE I 315,
EFEXG (WFED)§H £ K10 HEH
o4 AMEERERS el EHALY
32~40 H - Ma et al. (2008)#7 & oHEE tF.00A
2007~2008 5% 0T A THRE TR R T
ZWH5E » ReFFEEEUR O GIER (Etiella
zinckenella) RyfsEGHZ THER  GEXR
6.9~17.9% - Chen and Chang (2011) }¢
Chen (2012) # 2009~2010 FEFHEFEILIL
WAPEK " MFBEH » 45 R 3 it 5261
& GHAERIEE DR  AKIERYEEITR
& REFHEE TSR ESE Bl H
st o 7> 2009 7 HERESEYIEY AT
R HAOKERAEH T AL A EENEST
gid i | B BRIEITAREBEEELT 0 0N
BENBEEINEH 8 SiFifaas » &L
DNA i EHF a4k 1 & g3RE
(Etiella behrii) H T % HILERETHREE
e ST RO AN - GRIEEE Y ERE
FEHE - OGIRRE Etiella 83 200
BB EES -

& Etiella spp. f£5 & skVEEA
E. hobsoni ~ E. zinckenella ; E. behrii Z5=
f& (Heppner and Inoue, 1992) - [t =f&4 &
SR EE > EEEMEIP L (Whalley,
1973; Naito et al., 1986; Hattori et al.,
2001) - Hrpf# 5 I G E W R HEKR

36 nEESS=TTEF—N

7 (Chang, 1971) G ACHEHEEL [ 45 HE 05 5
i ~ 1 kRl (Lepidoptera: Pyralidae) -
T APTIE Y 44 Lucerne seed web moth » jAES
BNEELEERT (entils)  HiESE4 KR LA
N A] o HoERR AR O E Y LS B AR
ElfEan—FEEINZY 200 £ 5 HONR/N » EIRLY
Ry 0.5 mm > WIRAR Z 33 - IEE 4~7 HIF L
Rtz > WINF LA ERLTEE 24 /NIHEE AR
RPN ET T BT FEEILE < BN
RERRR T TaEEL FEE mindE - Hak
FRAFEN 1% o Fith - SIPEIE =
BT HYE e - HETEAMREEDN - $2E0E
P56 2K B O By 236 Bt = (SARDI, 2006;
Anonymous, 2014) -

HIY Etiella spp. %)&itE AT H3HITL
TEFEE /N AR 5825 o IR 1 IR
BERT - HH#FE T (Chang, 1971; Maet al.,
2008) ; EIMEH AR 2R EEH &M o 3
HHAZIEE - GAPHIELRiRiAE o R - A0
FEUTEE DL S IR i B T A B IR M B R SRR T
s 8 2 Tk - AR B Z LRI
(Lablab purpureus (L.)) #1501 Etiella spp.
IRk - M Etiella J&HEMATE S R IPRERT
ik et B SR EERN 248 0 DL
gy 8 A HAE M DIR R G B T2k
Etiella spp. RVEAIHEE -

MRIERTTIE

— » BRI E RS A ERIR
e 8 o 5 B B 1) 5 i (B M B R 52
Gk - BiEE H A GBS (Shin-
Etsu Chemical Co., Ltd.) » HA4fH K 440
T
1. (E)-9-dodecenyl acetate (E9-12:Ac) (&
f& 95.35%) ;



2. (Z)-11-tetradecenyl acetate, Z11-14:Ac)
(41 93.54%) ;

3. Dodecyl acetate (12:Ac) (4L 97%) ;
(E)-11-tetradecenyl acetate (£11-14:Ac)
(4fiJ 94.61%) ;

5. 1-tetradecyl acetate (1-14:Ac) (& &
99.50%) ;

6. (Z)-9-tetradecenyl acetate (Z9-14:Ac)
(4 94.38%) ;

7. (Z)-11-hexadecen-1-yl acetate (Z11-16:
Ac) (40i]5 94.42%) ;

8. (E)-9-tetradecen-l-ol acetates (£9-14:
Ac) (4ifE 92.51%) -

Hr E9-14:Ac Hi{E A SRS 245 e

A -

GAPEIE MBS 5L )7 Eb-A (E9-12:
Ac/Z11-14:Ac/12:Ac = 10/90/0.7 » 100 ng/
microtube) - =g LY H YL
EEHEMAEZER =M% (Hung et aol,
2013)- HziE (Ez-A, Ez-E, Ez-st) B
EhER By (Talekar, 1987; Tabata et al.,
2008; Hung et al., 2013)> H 1 Ez-A #1 Ez-E
MEERIS A T il Ry E9-14:Ac/E11-14:
Ac/Z11-14:Ac/Z11-16:Ac/14:Ac = 360/60/0/
0/120/0/60 (Ez-A) -~ 0/2.4/0/1.4/11/4.4/4.4
(Ez-E) » B RMEC )T CREERERERD -
Ez-st lic 77 & Tabata et al. (2008) FraHEC{E
REOGEHRMHEESSE  EEER TR
14:Ac/Z9-14:Ac/E11-14:Ac/Z11-14:Ac/E9-12
:Ac = 3/6/4/18/0.15 > 100 pg/microtube -

— ~ FREEETEE A BISIEETE Etiella
&3
FHEREE K775 Etiella spp. [ifEpss DA
0% JFEiEEE - BER 5C AREE - #
JE R TR o RrEAS I - BIRNE T0% JEKET

By > DU TR HRERFUGE - A e
AIEF R IPRE » Wik Whalley (1973) Fyil
Etiella spp. Z GAHEHE ~ IR, MR
VEE R IPREHE T E

= - REREREERNESERRE

AHCTHRIEHED LEEELS > 1 2008
Foig P LHREAREEFREEUOZIE
B+ (Maet al., 2008) » BE/RE T Eaafd il
TEEARE AR 2011 4 12 H 6 HifaM
—HRFRERL @G Gk 68 £
FHFEREREAEEE - DU SR 2011 4
6H3H-6H9H -6H22H -8 3 H%
PURAE g LY SR A ES . P PR & =Y
B3 HEEG RN EVEEEEE - HE
I » Jei S AEHIBE - SCEREE H 3 T AV
B TS 4B - A E
MHHy4has o DLiE A &Y A 6 5 g o R OR IE
(Ostrinia furnacalis) ~ {EMGHEEH (Cydia
notanthes) ~ fHI G #EE; (Cryptophlebia
ombrodelta)~ RIEUR I #ZRE (Spodoptera
exigua) ~ FhR I (Helicoverpa armigera)
ZFoRFERATER (Hung et al., 1988;
Hung and Hwang, 1991; Hung et al., 1998)
HETE S - G - KIENS SR EEEN S
AEARPEERATEHMNESRSZ (5 6.0
cm -~ HEK 3.5 cm) > FHER 25 +2C ~ 70 =
5% RH Wy AAXAEERT - GHEZE R
axPUL o BOBRE E IR B Etiella
JETES > U IR ER MRy A AR T7A
RN

M~ HERZERR < Etiella EREE
IS 52T Etiella spp. HYHY

& - EFE 2011 RS - ®ALRE T

PSERTH R ~ MR sE Y 3 - Bk
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FArRRESA R VWEE 2 B 5 H - DU 2012 A
ERRBGIKIRGL ~ FEFRA/NHIAD ~ SRR RIa40
BT HE - ML Eb-A - Ez-A ~ Ez-E - Ez-st
FlC T TR ERa BT EA TR ER S - IRJTE T
#F Etiella FE5H - Eb-A ~ Ez-A ~ Ez-E ¢ )5
& Hung et al. (2013) FriffssAaa s
BEPRIE M B 0% 52 5 B B A 55 5 [ ORIV B 4%
IS M- E & 5255 Ez-st it /7 B Tabata et al.
(2008) FTEHECTE s 0 4RI &G S AR AR
BCJ7

T - DNA BEREGREIRPWEELR
By TR B2 R EE RN E a0 17°
2010 4 10 HHARHEm TERNGARAE
(GiE% - 58 $2ftdt 5 Kg 2 HENLHE
93 HAOR BT G HTRG - AR
R AR - Phitighas - B Haaie=h 0%
kS HER 5C HVKHEITE - Bk
58 BERINEE T 2 & T o TR E -
e BRRELS © /ol Easy DNA High-
Speed extraction kit (Saturn Biotech
Limited, Perth, Australia) fi{{xHERAHZE »
&A= M &ds DNA » HHES DNA 7R
17 PCR HIE S E - PCR 815 [T BHAMRIEHL
SRS 22 E LB I (cytochrome oxidase I,
COI) #FEtHE 2 IEmFE% COIU670-Psy-Phth
(5'-ggAggAggAgACCCTATT-3") KX A FH
COID1280-Psy-Phth (5-TCCTAAAAAATg
TTgAgggAA-3) (AR FEFRER) -5 — PCR
[ FESRAGRA Ry 25 pl » & 100~0.01 ng B
DNA -~ 250 uM dNTPs ~ 1X PCR &&f#®R ~ 0.5
uM IE -~ &F5 [Tk 0.5U rTaq MYEVE&EE
(TaKaRa, Japan) - PCR KJFE(FG:  Hkk
94°C 2 7788 - B1BLL 94C 45 ¥~ 45C 75
P~ 72°C 45 %) H#EFT 30 {EfEER - 1&g DL 72
T 10 7p#EsE I IE ; g% 2 BEAR IR

38 REESS=TTEF—N

-20°C M -

J3AfTi - HL 5 ul PCR gz JEA 0.56X
TBE $ENREIA Y 1% HHS5  5iE
fr s E 2 0.5X TBE GRENRNH#EITIZAGE
vk o BIK&E R 1% DLV L Z $E  (ethidium
bromide, 0.5 mg/ml) KifEH et » jRERIMNE
FE_EIZR GRS L QTA quick® Gel
Extraction kit (QIAGEN Inc., Germany) -
AARE TR TT DNA B EisifL 5 4ifb
<~ DNA ] B4R B8 » XSO E BIR A YIR)
& Gt - &8) #(T DNA f#Fp - LIS
HFF1 -

— KB ERETRANESREEREHER

FErip DA RTEES T HAE 4 EE > 7
2011 4% 6 H 3 HEREE 206 {E#:E 55 - filg]
15 264 E455-6 H 9 HEEE 120 (EpEEH-
1 34 E4h5 - 6 A 22 HEREE 93 (HpiED
¥ 155 115 €4 - 8 A 3 HEREE 61 {HHk
EEH > 158 79 E4hF F) o HERGER
B BETRPENEER 1~5 k- D& 3-
4 RIS T#% » RS 40.3% ~ 44.3% ([&E—
B - AT A EN T G
F 100% ZEE(E 30.2% 0 50% ZEE(L
17.8% (E— T&E) -

HER P REINSHEEHST 8985
31.6~56.6% JEL_ M A AR - s5ahas
WZ/ENEHR T EH Etiella spp. ~ 5
IS~ FHRIAE RS EEN UK (Lampides
boeticus) ~ R E F &% o AT = RFHE LA
Etiella spp. ${8#:% » 4y B{5 42.8% -
32.4% ~ 27% ; BEVUZCHR A LUK R 5 SE I
Big% » A 37 % > {5 46.8% -

ERPRIFHY Etiella spp. FEAH Ry 7 it
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Table 1. The 2011 survey of the insect pest species in the infested pods of lablab, Lablab purpureus at Shanhua

Dist., Tainan City, Taiwan

Species Date
June 3, 2011 June 9, 2011 June 22, 2011 Aug. 3, 2011
No. of pods sampled
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 206 120 9 6
No. of larvae from infested pods
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 24 3% 15 19
_Eclosion ofno. ofmoths
Maruca vitrata 3 0 0 3
Etiella behrii 112 11 31 5
Cryptophlebia 13 1 12 37
ombrodelta
Lampides boeticus 1 3 0 9
Spodoptera litura 3 0 0

2011 £ 12 H 6 HihEE T HREAZNE - H 3
B~ 2 W - HChfEss B TACHEIR - Y 2011 4F 6~8
AR e T O N EHRER Etiella
spp. 4l HPUE 159 Eplan - Hih 89 &1
ez > 70 ERMERS o MR DUEHIEERH A
TEE R PRE » WD R EAHCHRE - AT BabR
i JF RO GIER (B &) -

— - MBIRSEEEL Etiella BB TIER

PREEHY L ACDRE K2 [ S IR I pl s - 45CF%
BIEY LR AR FEF T RE oy A = » R
VS EEPTA Y Etiella spp. T8 E 45 R A
F "~ - 2011 FREACLIR T AE KGR R
PrafH e H DL S 3 EEE  (Eb-A) ~ (3 & iE ik
(BEz-st) MEE&SEFEHFA SRS 1,022
& > Pl Eb-A FHEHFEEINY Etiella spp. HEAF
1,010 & » &KL b HATE S R PG - 1
20 B GBI - L Ez-st FA8HE5F00Y Etiella
spp. HFH 12 & KDIEHIEEHEATEE R P
fE o W RO &Ik (R -

2011 FAmFEAREOIEHEH - A%
IR S 556 (Ez-A ~ Ez-E) 5 KR EM

AR RESE ~ VWA E S » DS ACBHE M4
st (Eb-A) shiarYE:ds - DUAETEE R PR
HE E Ea il 2 S5 RAIR = o NIRRT sE
L Ez-A ~ Ez-E %509 Etiella spp. 35 3
& KL HEATEE R PR » MR 5 R GIE
i o NEMGREEELIUHAIEZHIL Eb-A
Flteh 26 Etiella spp. > 5775 3 & 5 & » 4§
DU BlLL S HARTE & R P RE » sty Ry 2360
= (F=) -

2012 FRFEERG/NIAD - SARERKRAD
TEH  DEIFBRIEGES A (Eb-A)
PERSEAIEZ ML Eb-A K 3 &=k 4
ISR (BEz-A) Sh15rVasls - DIAEEE R
T RERHE 7 sl 2 S5 SR AR Y - TR EMRERKAL
I~ FEEBSIEE S ARG RIe s B EH
LL Eb-A FrEEEIHY Etiella spp. » 578 44
434 } 7€ 14 485 & - ARG RIEHIZ
EEH » DL Ez-A FefEIHY Etiella spp. H 2
& - FraAEI Etiella spp. &fuiE DAEIEL
FEMEATEE R IPRE » BUREL Eb-A SREHE#
485 & » HAEEY B EAHE » DL Ez-A 3F5H
T 2 ERHAGIEEL (&I -
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Fig. 1. No. beans (upper) and infested rate (%) (lower)

in a pod of lablab, Lablab purpureus, collected from infested

pods in the AVRDC (The World Vegetable Center) from June to Aug., 2011.

= WENSREERPNSBEHETEER

2010 £ 10 HEIEENSREEH
HAFS@ AL PUEIREE - BUEETIZhEA 21
& - & DNA FHIEtEE T > R8Tt
MR 99~100% » B AT DAREE 2 S iR
¥ Ry BAHBHIE -

40 AEESE=TTIEFE—W

U
Ak 2011 4F 6~8 [ FAEEER 1 LATEAL

S T ke

BEHRENAECE IR FRES > 7
Etiella spp. ~ SIS ~ fHAMMEHETENE « 24U
PRI R R R S 5 & - Hoofr Etiella spp. [
ka2 AL LAREMEAFE B P RERFHECEE - $9 R
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Maruca  Cryptophiebia Etiella behrii  Lampides — Spodoptera dead
vitrata ombrodelta boeticus litura
B= #2011 &£ 6~8 B ARERHRONEEREREEKAMNBUATFHEABTNEREMALE -
Fig. 2. Percentage (%) of insect pest eclosion from larvae in pods of Lablab purpureus, reared with a semi-artificial
diet during 4 surveys in the AVRDC from June to Aug., 2011.

A

B= SHHUE (Etiella behri) (A) MEHIEH, (Etiella zinckenella) (B) 2 EIEE HVAE « % : Mt
EBRR A BRXE
Fig. 3. The genitalia characteristics from the male Etiella behrii (A) and Etiella zinckenella (B) collected in
these studies. Left: male genitalia , right: cornuti in aedeagus.
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Table 2.

2011 EFRBALR_MBREERENHBHRALUERIME (Eb-A) BRIEMH (Ez-st) B AZFHEABAEEEL

Identification of the genitalia characteristics from male Etiella spp. trapped in wing sticky traps baited with

Eb-A and Ez-st lures in the sugarcane fields of Erlin Township, Changhua County and Yizhu Township,

Chiayi County in 2011

No. Duration No. of moths Results of identification
E. behrii E. zinckenella
Lure Eb-A, sugarcane fields in Erlin Township, Changhua County
1 Jan. 5 to Jan. 19, 2011 114 114 0
2 Jan. 19 to Jan. 28, 2011 173 173 0
3 Jan. 28 to Mar. 28, 2011 27 27 0
4 Mar. 2 to Mar. 30, 2011 40 40 0
5 Apr. 19 to May 6, 2011 5 5 0
6 May 1 to May 15, 2011 38 38 0
7 May 6 to May 18, 2011 10 10 0
8 May 18 to June 1, 2011 4 4 0
9 June 15 to June 29, 2011 18 18 0
10 June 29 to July 13, 2011 10 10 0
11 Juyl3toduyer2m 22 22 0
Subtotal 461 461 0
Ez-st, sugarcane fields in Erlin Township, Changhua County
1 Mar. 30 toApr. 28,2011 ] 2 0 2
Subtotal 12 0 12
Lure Eb-A, sugarcane fields in Yizhu Township, Chiayi County
1 May 26 to June 24, 2011 169 169 0
2 July 4 to July 11, 2011 87 87 0
3 July 11 to July 22, 2011 27 27 0
4 July 22 to Aug. 5, 2011 52 52 0
5 Aug. 5 to Aug. 19, 2011 63 63 0
6 Aug. 19 to Sep. 2, 2011 41 41 0
7 Apr2toMay2lL202 mw w0
Subtotal 549 549 0
Grand total 1022 1010 12

FEPTHE o L&V A - Rl =G LA HEBLIE R
B > HIURERE DU a2 -
BHEAYEER I EEIR 2T 4
FH R E S TR - AR ~ AU ~ TN E
SRIE ~ IR 7 @il H F & (Wang,
1980; Chang and Chen, 1989; Chang, 1990;
Chang and Chen, 1993)- Wang (1980) %
Bl K G4 FHaafdeA 33 1 > 7

42 GEESE=TTIEFE W

&7 H 16 Bl LIsEHES (Nezara viridula) F:
B 415 A EE 3 - Chang and Chen (1989)
WEETFIETHGEERY (UFED)JIE £
T A 10 HEEE 4 AMBRAEEERS 0 5
i — (& X4 32~40 H - fH I An G a0 284
PEAE 2 R~ HEE 0 DL T~12 HEE%
e sEp—E Y 34~45 H < UK
I EEERD B e - EEE 10



R= 201 ERERFERERSHLABIEHMERZAE (Ez-A  Ez-E) RPNEHREEE - WAMESHLIE R
BHRMERZEEE (Eb-A) BEMNRBLUEETRFESTREZER
Table 3. Identification of the genitalia characteristics from male Etiella spp. trapped in wing sticky traps baited with
Eb-A lures or Ez-A, Ez-E lures in the vegetable soybean fields of Yunlin, and the Indian Sesbania fields of
Nantou County in 2011

Results of identification

No. Date No. of moths E. behrii E. zinckenella
Lure Ez-A, Ez-E, Indian Sesbania fields in Caotun Township, Nantou County
I U June23,2011 5. o 3
Subtotal 3 0 3
Lure Eb-A, vegetable soybean fields in Huwei Township, Yunlin County
1 JuylStoAug2201 5. 5.0
Subtotal 3 3 0
Lure Eb-A, vegetable soybean fields in Sihu Township, Yunlin County
1 Juy25toAug920 5 5.0
Subtotal 5 5 0
Grand total 11 8 3

I 2012 FREZFAMM - EMFKMBESHMN SRR EEZEE (Eb-A) BERFERAMESHLL Eb-A
REZEHMERZFEN (Ez-A) FENRERUEEERERTRB AR
Table 4. Identification of the genitalia characteristics from male Etiella spp. trapped in wing sticky traps baited with
Eb-A lures or Ez-A lures in the vegetable soybean fields of Yunlin, Chiayi, and Pingtung County in 2012

Results of identification

No. Date No. of moths

E. behrii E. zinckenella
Lure Eb-A, vegetable soybean fields in Liujiao Township, Chiayi County
1 Mar. 20 to Apr 3, 2012 26 26 0
2 Apr. 3 to Apr. 19,2012 39 39 0
3 Apr. 19 to Apr. 30, 2012 81 81 0
4 Apr. 30 to May 4, 2012 65 65 0
5 MaydtoMay14,2012 5 50
Subtotal 434 434 0
Lure Eb-A, vegetable soybean fields in Shuilin Township, Yunlin County
1 Mar. 20 to Apr 3, 2012 26 26 0
2 Apr. 3 to Apr. 19, 2012 17 17 0
3 Apr19toMayl4 2012 L R
Subtotal 44 44 0
Lure Eb-A, vegetable soybean fields in Changzhi Township, Pingtung County
1 Apr. 30 to May 7, 2012 2 2
2 MayTtoMayl4,2012 5 5.0
Subtotal 7 7 0
Lure Ez-A, vegetable soybean fields in Changzhi Township, Pingtung County
1 Apr. 30 to May 7, 2012 1 0 1
2 MayTtoMayl4,2012 o o 1
Subtotal 2 0 2
Grand total 487 485 2
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AZEFF 4 HRSEmERE » Sl —E A
4] 35~46 H - Chang (1990) #z&5mi £ oKiE
AEEIE - BE - KE - P AT ()
FHFEE  EEYI T » ALY LR
DAFEE R S ST 2 B G A e - AR
S B A4S R AR ~ AR TE - O SUN
PR ~ RIOURE - R FRHE A FERICR Y Y
B IR EH N GIE -

HEHREEEERELY  KEH Etiella
spp. T R %IEHE (Chang 1971; Wang
1980) - ZAMAE BEELEkT Etiella spp. Tk
H E. hobsoni ~ E. zinckenella [; E. behrii
“ =f# (Heppner and Inoue, 1992) - 37t
Hip=fEEsRIY O ES  HEEFETEp
fEXE{L (Whalley, 1973; Naito et al., 1986;
Hattoriet al., 2001) - E. hobsoni 1EEIJE By
FERE » HIPRRE A ZIEEAE T, - RELEMEIR
FEL » Naito et al. (1986) s EHFETEENE
B34 > WEAEDN ~ 4k ~ IHEYSMET I RE = 2
TR/ - AR R ER A T) - B SR 35
ISR ETEINE EIRNE S RE » I AETEE R
0] & 4y (Whalley, 1973) - Hattori et al.
(2001) R SR & 3P o] H 485
Bl b M T REA & 77

AakBaor I HREH ~ HE KB S A
T FHEHE ~ 2 GIRREFITE Etiella J&3 & -
T RCEICEE T 23N A] Bk & 2l 38 Bt
05 RAEEHRER T HZIEREEE T G
(Chang, 1971; Wang, 1980; Ma et al.,
2008) ; P EIBHE ~ [ IR S A HAi
FE o HEEEFE

7 B 5 R Y 36 B IR 1 R B2 55 B
(Eb-A) » KT ARV IEE S5 -
H IR 2% 52556 Ez-A ~ Ez-E - Ez-st -
RIS VBRI B SEAEERC T - B
T FR ST © 1t 6 Ry IR A T R R

44 GEESE=TTIEFE—W

DR - R BAE BB EHIREEEE ~ 84
HIIEPIEHE - (ESFERET -

GrELlEGER - 578 Etiella JHHYE I
i - g R EE o WE SR aE
Tk PIEA S Bk A RE IR
% - REEZEHENEEES  EVaEsE
BEIE ~ i > DIHME R SR I S AR iy
W flE I ame - A ReEhnaaRe Hal
FAPHEM R SEAE TS - 1T H IR
MR SR A T A B % -

B

KT R BTG R EYEY SRR
Feate 99 BER-1.1.8-45-P2 » RL g RS
##EhETE NSC 100-3111-Y-225-002 £X&E
Bh - BB AR B i R A TR A E] R
HHEN S REEEHE ~ wgs P OfE N E
ERREH - BLGRSEEYHYH SRS
B TR NMHEREE » SRR
i dan po | F e TR - RELLEEH -

5| F3Z Bk

Anonymous. 2013. Agricultural Statistics
Yearbook 2012. Council of Agriculture,
Executive Yuan (COA), Taipei.

Anonymous. 2014. Lucerne seed web
moth (Etiella behrii) in lentils, field
peas, lupins, soybeans (WA, SA, VIC,
NSW), and peanuts (QLD). NIPI IPM
Guideline. http:/ipmguidelinesforgrains.
com.au/pests/etiella/.

Chang DC. 1990. Investigation on the
damage caused by the Asian corn

borer on some leguminous vegetables.



Res Bull Taichung DAIS 29: 1-10.

Chang DC, Chen CC. 1989. Observation of
three lepidopterous pests attacking
leguminous vegetables in Taiwan. Res
Bull Taichung DAIS 24: 21-29.

Chang DC, Chen CC. 1993. Population
fluctuation of major insect pests on
kidney bean and the proper time of
control. Res Bull Taichung DAIS 38:
11-22.

Chang LC. 1971. Studies on the chemical
control of soybean insects. Agri Res 20:
61-67.

Chen KY. 2012. The host preference and
occurrence of Maruca vitrata (Fabricius)
on two legume crops in Pingtung,
Taiwan. [thesis]. Pingtung: National
Pingtung of University and Technology.
63 pp.

Chen KY, Chang NT. 2011. The host
preference and occurrence of Maruca
vitrata (Fabricius) on two legume
crops in Pingtung, Taiwan. Formosan
Entomol 31: 415.

Chen WS, Chang FIl. 1999. Ecology of the
key pests of vegetable soybean and
their control. Special Publication of
Tainan District Agricultural Research
and Extension Station, 88-9 (No. 95),
Tainan. 10 pp.

Chuang Y, Y. 1998. Ecology of vegetable
soybean key pests and their timing
control. Res Bull Kaohsiung DARES
26: 20-21.

Hattori M, Wakamura S, Igita K, Yasuda K,
Tridjaka. 2001. Comparison of the

characteristics and sex pheromone of
Etiella behrii (Zeller), a newly identified
pod borer of soybean in Indonesia,
with E. zinckenella (Treit.). Jap Int
Res Quart 35: 19-24.

Heppner JB, Inoue H. 1992. Lepidoptera
of Taiwan. volume 1, part 2: Checklist.
Gainesville, USA: Scientific Publishers
Inc., 276 pp.

Hung CC, Hwang JS. 1991. Mass rearing
method of the carambola fruit borer,
Eucosma notanthes Meyrick. Chinese
J Entomol 11: 204-212.

Hung CC, Hwang JS, Hsieh FK. 1988.
Mass rearing method of the Asia corn
borer, Ostrinia furnacalis Guenée.
Chinese J Entomol 8: 95-104.

Hung CC, Hwang JS, Hou RF. 1998.
Artificial rearing of macadamia nut
borer  (Cryptophlebia  ombrodelta
(Lower)) and its eclosion and mating
behaviour. Plant Prot Bull 40: 297-
307.

Hung CC, Wang WL, Wu CY, Chang CH.
2013. Studies on sex pheromone lures
and traps for the green soybean pod
borer, FEtiella spp. (Lepidoptera:
Pyralidae). Formosan Entomol 33:
121-136.

Ma CH, Su FC, Lin MY, Chen CH, Wang
TC, Tsai HH, Juroszek P, Yang RY,
Chen LH, Palada M. 2008. Integration
of production technologies for organic
vegetable soybean. In. : Proceedings of
the Symposium on Organic Crop

Culture Technology Vol. 136, Special

TN A E 8 Etiella spp /LR 2B RS E 45



Publication of TARI, Taichung. pp.
61-82.

Naito A, Harnoto IA, Hattori I. 1986. Notes
on the morphology and distribution of
Etiella hobsoni (Butler), a new soybean
pod borer in Indonesia, with special
reference to comparisons with Etiella
zinckenella (Treitschke) (Lepidoptera:
Pyralidae). Appl Entomol Zool 21:
81-88.

SARDI. [South Australian Research and
Development Institute]. 2006. Etiella
management in lentils. http:/www.
sardi.sa.gov.au.

Tabata J, Yokosuka T, Hattori M, Ohashi
M, Noguchi H, Sugie H. 2008. Sex
attractant pheromone of the limabean
pod borer, Etiella zinckenella (Treitschke)
(Lepidoptera: Pyralidae), in Japan.
Appl Entomol Zool 43: 351-358.

46 GEESE=TTIEF—W

Talekar NS. 1987. Host plant resistance to

insects attacking soybean and
mungbean in the tropics. Int J Trop
Insect Sci 8: 777-782.

Wang CL. 1980. Soybean insects occurred
at podding stage in Taichung. J Agri
Res China 29: 283-286.

Whalley PE. 1973. The genus Etiella Zeller
(Lepidoptera: Pyralidae): a zoogeographic
and taxonomic study. Bull Brit Mus

(Nat Hist) Entomol 28: 1-58.

WH-EHE 20156 5 23 H
EZEH:2015F 9520



Survey and Identification of Bean Pod Borers, Etiella spp., in
Taiwan

Cho-Yi Wu', Wen-Lung Wang', Chih-Hung Chang', Yen-Hou Chen?, Kuang-Hui Lu? Mei-Ying
Lin® Fu-Cheng Su®, Ramasamy Srinivasan®, and Chau-Chin Hung'

! Taiwan Agricultural Chemicals and Toxic Substances Research Institute, Council of Agriculture, Executive Yuan, Taichung,
Taiwan

% Department of Entomology, National Chung Hsing University, Taichung, Taiwan

3 AVRDC - The World Vegetable Center, Tainan, Taiwan

ABSTRACT

In order to elucidate the species of Etiella pod borers that infest vegetable
soybean, the present study applied two methods: sex pheromone trapping
and/or infested pods collection. The characteristic of the genitalia of the male
Etiella and COI gene sequences were used to identify this pest species. Larvae
collected from infested pods of lablab in the World Vegetable Center (AVRDC)
were collected during June, July and August 2011, and were identified using
male genitalia characteristics. Most were confirmed to be Etiella behrii. A few
minor pest species were noted as well, including Maruca vitrata, Cryptophlebia
ombrodelta, Lampides boeticus and Spodoptera litura, with C. ombrodelta
being represented in relatively higher numbers in the latter part of survey. The
total number of E. behrii was far greater than all the other species combined.
In addition, pheromone trapping experiments conducted from 2011 to 2012 in
various crop fields and areas showed that 1503 male E. behrii were trapped
with the lure Eb-A and 17 male E. zinckenella were trapped with f Ez-A, Ez-E,
and Ez-st lures. In addition, 21 larvae collected from frozen vegetable soybean
pods from Ping-Tung in Oct. 2010 were identified as E. behrii by the
comparison of partial COI gene sequences. These survey results indicate that
E. behrii is a major Etiella pest of the field.

Key words: sex pheromone, vegetable soybean, Etiella behrii, E. zinckenella,
Maruca vitrata, Cryptophlebia ombrodelta
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