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¥ 2010~2012 £ B A2 4k s AR Z BARhL 80 > AR PR EFE R E W sig
(Etiella behrii) ~ v g (EtLella zinckenella) ~ 42 %ry% 3 E 1 (Cryptophlebia ombrodelta) ~
4m % Fk (Cydia notanthes) ~ I ' 3. ¥ 18 (Ostrinia furnacalis) ~ # % & (Spodoptera
litura) %2 # ¥ %i& (Spodoptera exigua) % - AL H2 F 23, L% 7 s LT AR
WEHBRRAERBLF AKX T‘ziﬁ\‘-*'fii?}*}i £ 2011 # BABE 2 B REL 22 TTH
insects/trap/week » # ¥ " EH % B M3 2011 £ B A B g L RE X L B2 825
insects/trap/week o & » [+ T B E3H B R HOER M 130 2011 £ B ‘?L,T,, ABLREEL B2 T
¥7 83.5 insects/trap/week ; H %3 2 A d B 3 MiRA L T E FLE s oW B E B - B X BE
BORMEA o T B EBREE PR A2 EF RL B0 AFAH N R F AT L ERLE AT -

Mt R RAF ER L2 SEMTA R PT A
Hi = Wi BIE ~ §350E (Maruca testulalis) Fi55%
EmEpMhER ERCZETINREBEES
£ (Glycine max (L.) Merril) FkEEE (Chuang, 1998) -
(27 FEfEETELY 9,180 AH » FERE 84,490 B Y R - FH B R fE TE K
NE - B FEEEME LTRGBS HEE (Cryptophlebla ombrodelta) A AN
4,408 AU ST R ER L EME I AR 1,620 (Lampides boeticus) ~ i | £ K8 (Ostrinia
1,361 k7 1,483 /\HE (Anonymous 2018) - =54 furnacalis) ~ F %15, (Etiella zinckenella) 1
B E i*ﬁ%‘f& AR DUVBE R T H E e T EEETRZ 55 (Wang, 1980;
A R EL R M ﬂﬂﬁ*ﬁ@%ﬁj‘: Bl ~ VR R AR Chang, 1971, 1990; Chang and Chen,1989,
166 > B BT IE *E,% HERRAE B2 R ESE T 1993)-Wang (1980) Ffi& & Hthli K G455 &
WIHFA LRI ST (Spodoptera litura) £ H sl 33108 7 H 16 B LIAkIES: (Nezara
R T e H Ry B Ry R e o BRTE R &S 5E AR DA viridula) AR HEZ - Wu et al. (2015)

~110~



51 2 & Formosan Entomol. 40: 110-121 (2020)

x— AMEMEAZESEERESSAS - HE  BIRRKIR
Table 1. Formulas, dosages, forms, and sources of various pest pheromones used in this research

Insects Pheromone components Dosage/vector Sources
Spodoptera litura Z9E11-14:Ac/ Z9E12-14:Ac=90/10 1 mg/ microtube Hung, 2005
Spodoptera exigua Z9E12-14:Ac/ Z9-14:0H=10/1 0.5 mg/ microtube Hung, 2005; Yen et al., 1998
Ostrinia furnacalis 712-14:Ac/ E12-14:Ac=75/25 1 mg/ microtube Hwang et al., 1990
Cydia notanthes 78-12:Ac/ Z8-12:0H=100/100 1 mg/ septum Hung et al., 2001; Hung et al.,

78-12:Ac/ E8-12:Ac/ Z8-12:0H=
96.04/3.62/10

Cryptophlebia ombrodelta

Etiella zinckenella, Ez-A
14:Ac=360/60/0/0/120/0/60
Etiella zinckenella, Ez-7
14:Ac=0/2.4/0/1.4/11/4.4/4 .4
Etiella behrii

E9-14:Ac/ E11-14:Ac/ Z11-14:Ac/ Z11-16:Ac/

E9-14:Ac/ E11-14:Ac/ Z11-14:Ac/ Z11-16:Ac/

E9-12:Ac/ Z11-14:Ac/ 12:Ac =10/90/0.7

2005; Hwang et al., 1987,
Hwang and Hung, 1994

Hung et al., 2007a; Hung et al.,
2007b; Hwang et al., 1987
Hung et al., 2013; T6th et al.,
1989; Tabata et al., 2008

Hung et al., 2013; T6th et al.,
1989; Tabata et al., 2008

Hung et al., 2013

1 mg/ septum
100 pg/ microtube
100 pg/ microtube

100 pg/ microtube

NET H MBS SEAIIRE - DUETEE - #&
L BT HEHE (E. behrii) ; DA HE T
EHILhas - AR I/ E AR R EES
TN F ER AR R o
PAEEEE T ERAE RPR T IR - HAkE
S EEN ~ N FORIE ~ B 4RI R TR
& 2 MEEE AR EH B (Hwang et al., 1987;
Té6th et al., 1989; Hwang et al., 1990; Hwang and
Hung, 1994; Hung et al., 2007a, b; Tabata et al.,
2008; Hung et al., 2013) ; A E T EEEEHGE
R SRR B AR 40 TR i S B 22 K (Spodoptera
exigua) » HYEEEZFEEIRCHE (Hung, 2005;
Yen et al., 1988) o RIGURH KA LR R il H ~
KigFl (Lepidoptera: Noctuidae) » &M%k - B EE
TR AN F a e IR E A H  fetE
%} (Lepidoptera: Tortricidae) > H[fZEZHk - &
RHEY) ~ #58k ~ 75157 ~ BENRSEAEY)  eRMNFORIE RSy
S ~ 1=5iF (Lepidoptera: Pyralidae) » i@ & £
ok mE - B SRMEYSE - billEs 2 EIS SR
S EEBOE I HEEEN (Hung et al., 2005;
Hung et al., 2010) - 555~ 2009 FEE 337 Ayt A
T L ACPEIR B B H - =R (Lepidoptera:
Pyralidae) » EMEEISSEAEHIN 8GR % (Hung
etal.,2013) ; [EIE@HY 0 GIRMEM LIS SEC )T 255
SMEIRE#EST (Hattori et al., 2001; Hung et al.,
2013; Subchev and Téth, 2006; Tabata et al.,
2008; Talekar,1987; T6th et al., 1989, 1996) - [
TEiEpEEE (Cydia notanthes) A+ 12 » Bl
FHA P EE T HE RV B ML, - 19 R iEhk
HYSRE 8 - R HLEREIR - # A+ (Ho,
1988) ; H IS SR e » MRV EE fn R

~111~

fliEt2: (Hung et al., 2001; Hung et al., 2005) -
RIEE - AWFFEHE 2010 FFEERE 2012 FPREMEE - 572
#2% - FRBNEEH > DUt 7 EES T EEISEE
FHEETEN DT S Ea B S HEEET -

MtERJT7A

—  ERMEREFEEEERR

el FaR B S AR A TR -
MG FEEEE, ~ TEARFEIEMR - SO FOoRIE ~ R HEL -
KR - HAOR 'S R g R EEYHY
B L2 EMERER=E SRR - O ZIE5
(Ez-A ~ Ez-E) B CRkHENCEA) (Tabataet al.,
2008) - X EEMEEILSEHRAL T WFE— -

— - BUHAEESRMERESRE I NE
FIRAMEE L EENET FEadE 2 BE Gk
2010~2012 FEKEH & TERG AR A SRR
ERIAFEARRGE SN - TLA40 ~ 06490 - ERTE4AN > 55
G 7SRV » MR AKARGD ~ TR ~ DS SIS
BB TR EETT RG22 TR
@ EFERIE 3~5 ha » ZFM K EM B H
B/ NAIAE 0.3~1.0 ha © sREGES » B T AEBTIE ~ HHH
TR  TEAGFEEEN, - SO FORIE - EHSER IS
TS EEHBERDUA AT - o BIRG A B RIRE R h 22
a7 FE RekIMAIRAT) » RIEURIRMEE S
FHEEENAL RO pEEEasd GBEER
A ARAED - HREEER  RTEEs BIHR IR E
THEE T RS EEN T L B
BT ETARE 5 30~50 cm fE  &ihaasam
FEEELY 5~10 m - i IR S MBS SEREH < Shahes
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Table 2.

Occurrence of Etiella behrii, Cryptophlebia ombrodelta, Cydia notanthes, Ostrinia furnacalis,

Spodoptera litura, and S. exigua, surveyed with sex pheromone in vegetable soybean fields in
Pingtung County, Taiwan from November 30 to December 28, 2010

No. of moths caught / trap / week

Date of survey

E. behrii C. ombrodelta C. notanthes O. furnacalis S. litura S. exigua
Jiuru Township, Ping-tung County
Dec. 14 0 2.7£1.2 2.3+3.2 8.7+7.8 300.0+59.2 1.3+1.0
Dec. 28 0 1.3+1.0 3.8+6.6 13.2+2.2 179.2+42.3 0.3+0.6
Changzhi Township, Ping-tung County
Dec. 14 0 8.9x£3.7 0.8+1.0 9.4+2.6 67.9+35.4 3.6x1.5
Dec. 28 0 4.8+3.9 0.9+0.8 6.5+5.1 20.7£17.0 0.7+0.3

(blank) {ER¥IE4H - EHIECEkATHEREL -

= MBS e T SRS T T B

7

AERERN 2010 45T 2011 4655 - BKTTZELL
M S M B ~ AT, - TEiE s
i ~ TR « AR R RS 6 EE S
TR T H SR 1 2012 EHFUME RS
FTHEBET - (143050 (Ez-A - E2-E) « SlHMERSTE
i ~ SRR - AR R RS 6 EE S
HEETHE SEH -

2010 FEFKTRE T BB E, 2010 4 11
H 30 0% 12 H 28 HERSEUNEE LR E
THER A EER M 1 ha ZEEY
o SEE 1R 3 B BGRE 2 A
EERY 1~2ha Y EGH > GERE 2 B8 > 4
B - 9 2 EPEE A SHE 2 K - WEFEE
B B AR G EAS S TAR -

2011 HEHEFETHHIM  FARGEN 2011
9 [ 16 07 4 F 13 HESFHIHE (A-B)
EHH 0 LU 2011 422 H 23 HE 5 A 11 A1E
EL BRI - SERE 2 B - B
R - BRI RGAE 2011 2 H 23 0%
5 A 13 HAEZHE/KHRED « TEEE0 » a2
W% & WEGHE > DU 201143 5 10 HZE 5
H 138 EEEAGI S TGS & E TR AT
BRI 6 MES Y BAENY - SEETHRE 2
B 0 19 34 A K - BEFEEE S BEE
R EASS Y TREY -

2011 FEFKEE T EHEHEN 2011 4 10 H
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25 H#E 12 H 6 i RAaM —& (A~ B) &
I —@EEH - MEESSEEH 6 fEE ik
FEEZHEEY  BR285E > BHEFEE X -

2012 FEFE T FEREN > EMBREER T
AES 2012 42 2 A 17 HZE 5 H 14 HEEMERK
AP 4 @B EH 2012F 1 H28HE5 H 14 H
TEFEFeia /SIS0 4 &E T BB 2012 42 3 H
12 H%& 6 H 11 HEER G —EEEH » TP
EREEM 6 MEREETELIHEHY - EM
oK 2 4 4 BEEH > BEXNE 1
B L4 EHE 3-8 HEE X FREEE
WECTHRE 4 EHE  BEFEE—X -
& X
— ~ 2010 EXFEETEREAEH

22010 4 11 A 30 H# 12 H 28 HHEHE - 1£
RSN EEMZEEH > DL 6 EESEEE
SahtHE 2 45 RN - iR M AR T AT AT
RIS B H 2 h a0 & 0 & anN FORIEE [
Ml B 5 HIERFEEAE - MRS 05
JLAN4R 8.7 K 13.2 insects/ trap/ week Fif &40
9.4 }% 6.5 insects/ trap/ week o JHfIEHEIEIR AT £
JRAT Y AR E 8.9 K 4.8 insects/ trap/ week >
EITLA048 2.7 % 1.3 insects/ trap/ week - fLinds
AR RS SL04T 2.3 K 3.8 insects/ trap/
week ' B SN RIE4T 0.8 2 0.9 insects/ trap/ weeke
BTSRRI SURIRIGEEE R TS » LR
RIS 179.2~300 insects/ trap/ week » =
NEG4E 20.7~67.9 insects/ trap/ week » FH3Z7%
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Occurrence of Etiella behrii, Cryptophlebia ombrodelta, Spodoptera litura, S. exigua, Ostrinia furnacalis, and Cydia

notanthes, monitored with sex pheromone in vegetable soybean fields int Pingtung County, Taiwan from February

16 to May 11, 2011.

WRERE R SR I S K I REHE &SR Rl AT
4K 1.3 Bz 0.3 insects/ trap/ week FLE 5% 3.6 &

0.7 insects/ trap/ week °

-~ 2011 ERFEHGEHKEBENGER
FIFME S SEN 2011 FEFET EamigE
BIPEUR » Ez VU & B sl W (i . 6 fisE
gasd EEEEAE DL ARSI A IR 2 L s H2K
Ry BSOS nN E ORI - 1T AR ~ FH ARG
T TERPETEMA R AR (B— &= - A
(& o RISUR IR 2 LKA ~ Ra 4R
ZHEFS 100 insects/ trap/ week - FHSZE MR IEEEZS
FESLHLI4E 20 insects/ trap/ week - DIVUHH ~ &5
s N 3 B NAE)r RS 111.3 K 82.5 insects/
trap/ week o SN FOREEAT /S M & 3 RRE
LKA 40 insects/ trap/ week » DLEFF ~ 7KbRST#R

~113~

B 3 AT A RIS %EE 83.5 K 67.5 insects/ trap/
week o FHAEHEEEN - TACHEIR - fCRHEEEHEEE
PR EEE{ERY 10 insects/ trap/ week » ELP TR
PRIRAE Bl 2 R W S - AP EE R
ERMEEEHIAFHME -

Uk A\ M e A IR ~ R R TR ~ fE AR hE T
i ~ N FORIEAE 2011 FEFE T ZHEFL &
FBHEAE 2011 FREM G B IRHEEIESE
&> #57% 3 H 23 HR 4 A 27 ARS8 K EFHE
SrAlEEE] 0.5~ 1 K 10 insects/ trap/ week ([&]—)
TG G APRIEAVIREE A SRS - DSBS
HH AR IR B S i 0 3 ~ 4 ) b HHVahaasy
Sy 6.6 ~ 3.4 % 0.5 insect/ trap/ week (=) -
VHSERSE ~ TTRAD ~ KR40 % 6 o H S APRIE AR R &
FEME i S EAE 0~2 insect/ trap/ week (F2
=)-
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Table 3.

Occurrence of Etiella behrii, Cryptophlebia ombrodelta, Cydia notanthes, Ostrinia furnacalis,

Spodoptera litura, and S. exigua, surveyed with sex pheromone in vegetable soybean fields in
Yunlin County and Chiayi County, Taiwan from February 23 to May 13, 2011

Number catch / trap / week

Date of survey

E. behrii C. ombrodelta C. notanthes O. furnacalis S. litura S. exigua
Sihu Township, Yunlin County

Mar. 24 0.5+0.5 0.1+0.1 0 16.9+3.7 40.9+15.2 27.8+3.4

Apr. 21 0.6+0.8 0 0 2.6+1.0 145.3+43.0  32.0+13.3

May 13 0.1+0.1 0.1+0.1 0 2.8+1.6 400.0£237.2  22.2+1.7
Shuilin Township, Yunlin County

Mar. 24 1.3+1.1 0.1+0.2 0 7.6+3.7 39.8+12.7 11.6+0.9

Apr. 21 0 0 0 5.5+3.5 58.0+37.5 23.8+7.1

May 13 0 0 0 2.8+1.2 47.6+24.9 21.0+6.0

Yuanchang Township, Yunlin County

Mar. 24 0.5+0.7 0.3+0 0 7.9+6.9 88.0+15.2 3.0+3.2

Apr. 21 0 0.1+0.2 0 5.9+3.0 109.5+52.3 18.3+5.7

May 13 0.5+0.7 0.4+0.5 0 7.0+0.7 1759 25.6+5.5
Liujiao Township, Chiayi County

Mar. 24 6.6+3.7 3.0+1.8 0 26.0+1.1 220.8+8.1 16.6+8.3

Apr. 21 3.4+0.1 2.8+1.1 0 23.8+3.5 192.5+35.4 19.5?

May 13 0.5% 2.0+1.1 0 5.5+2.8 433.3+235.7 11.7+8.5

1), 2), and 3) were n = 1, respectively, and the other trap was destroyed by birds.

FH BT P TR0 - TEARFEEEMATE 2011 R ERRL
HEEZLUEEEE MK » 0~5 insects/ trap/ week
([ —) ; E 52 AT 2 R 2 S LS AR
F£ S 2~3 insects/ trap/ week » A ~ 7K
R~ TTER ~ ZSEAIY B B A SR R CAn e Sk
(F=) -

SN FORIEAE 2011 FFF oG HERB TIREE
I DI B @B S - AR & aoN E R IR
B ENEF 40 insects/ trap/ week DA T ([E—) - &
3% M1 50N TR IR 2 BB RS DAVH O ~ 7S Al 460
2.6~16.9 insects/ trap/ week 8= 7KH ~ TTEAD
3.8~9.3 insects/ trap/ week (FE=) -

B E R  SHEERIRAE 2011 5
TR ZHEEY - ARG RGBSR i 2 JREE
ZREREAE 100 insects/ trap/ week DLT @ #RE S} A~
B & &K - BEREY 3 A NAIE 4 H i AIRIETR R
JIEEERE 5% 226~485 insects/ trap/ week
(B —) - 15 5= 52 118 RESCRERE 25 5 DAPUIA K 7N
HAI4R 145.3~400 insects/ trap/ week » S 7Kk
TTE4R 39.8~175 insects/ trap/ week (=)

EEERIAE 2011 R RS ERETIREE
f& » DIET) A & 9~82.5 insects/ trap/ week » EX
BB B &S 1~45.5 insects/ trap/ week ; DI
JERTEHE - HEEEE EENEAE 20 insects/ trap/ week
DT (E—) - BRI SRk 2 e S KB
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{EARHE TR 7 R A T eI -

0k AP 2 i AR ~ FH e SR - (e de T
i > SN EORIEAE 2011 FFRFEEZHEBE 0 &
FEPLIEAL fF A B L HAVERFE EIFE I - ER
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(=) - FHRESE TR E 2011 F Rk EE T2
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Bt s (Gl R A = BB
151 0~0.7 insect/ trap/ week o g T KIE 7 i
B DL TEADE & B (S (1~4.5 insect/ trap/
week) » H AR & 57 Al By 1.5~54.7 insect/ trap/
week Jz 2.5~20 insect/ trap/ week -

BEEMEE ER IR - B RIRAT 2011 5k
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Fig. 2. Occurrence of Etiella behrii, Cryptophlebia ombrodelta, Spodoptera litura, S. exigua, Ostrinia furnacalis, and Cydia
notanthes, monitored with sex pheromone in vegetable soybean fields in Pingtung County, Taiwan from October

25, 2011 to February 6, 2012.
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Fig. 3. Occurrence of Etiella behrii, Etiella zinckenella, Spodoptera litura, S. exigua, Ostrinia furnacalis, and
Cryptophlebia ombrodelta, monitored with sex pheromone in vegetable soybean fields in Pingtung County,

Taiwan from March 12, 2012 to June 11, 2012.

0~12.9 insects/ trap/ week 55 - FEFeib S HIENE
FEFEEEE, ~ SN FOREE > R 2 PR B ARG K
MEDE Ry (R -

BEMEE SRR - EEERIRE 2012 5
B ZHEEY - 15 R SRR I R E S
1F 153 insects/ trap/ week DL - BHISER I 2 RS
2 2~45.8 insects/ trap/ week > A 4 Hh~NE]E
2R 5l 40.8~45.8 insects/ trap/ week (B =) - 1F
3mSR T H 2 R SR R RS
49~666.7 insects/ trap/ week - = FANEAREL KL
HiE 24.8~228.1 insects/ trap/ week o fEEFZHIE
W 5 R RSk R A E 0.4~16.0
insects/ trap/ week (F&P0) -

CHN |

Aol R E s TR SR 2010 4

~116~

Z 2012 FFEIE - DREE I AMEE 8 T ACPTHE -
1 SR ~ SO ORI  FE IR S SR - fEAnPeTEm -
DUR B E R ek - B #4FE -
2010 1 2011 FREEFESREAFTNFRITEE
T H#EE > EAEESE R e EE SRS
ERAVIRRF R s HP DURIGAD A &3 Rl -
KB RS o iR 67.9 K 310
insects/ trap/ week o 48223 & SERGEIA 0 TH]
WEEEREFH B TIE - HIEBREEKR
B A [ RE SRAVIERT RS o Mt SRRy
TERERRE(R > (B 13 insects/ trap/ week - fF&M:
Fan 2011 F o ERIEAVER S E - KR 10
insects/ trap/ week ; # 2010 £ (1.5~54.7
insects/ trap/ week) Fyfi o KRG EEHRARF S
T e A fE AR 6 BE 0k 5 DA o 356 B 00 IR B 4% T (I
(0~0.5 insects/ trap/ week) °

i+ 2011 B2 2012 FHEFEHEINEER - BUREL



51 2 & Formosan Entomol. 40: 110-121 (2020)

xR 2012 FHFHAMEERZEAS RBUE « BFIEH « AAMIEHEEEE - TONEKIE « RIS - SRR
FERTEMFAKMBEEZER \WHESH 2 BB
Table 4. Occurrence of Etiella behrii, E. zinckenella, Cryptophlebia ombrodelta, Ostrinia furnacalis,
Spodoptera litura, and S. exigua, surveyed with sex pheromone in vegetable soybean fields in
Yunlin County and Chiayi County, Taiwan from February 17 to May 14, 2012

Date of No. of moths caught / trap / week

survey  E. behrii Ez-AY  Ez-EV  C. ombrodelta O. furnacalis S. litura S. exigua
Shuilin Township, Yunlin County

Mar. 26  1.9x0.5 0 0 0 3.8+1.8 24.8+9.3 0.4+0.7

Apr. 16 1.9+2.4 0 0 0.2+0.3 8.4+1.3 150+89.2 6.2+£3.7

May 14  0.1x0.1 0 0 0 5.0+2.2 228.1+215.6  16.0+5.9
Liujiao Township, Chiayi County

Mar. 26  1.0+0.7 0 0 2.5+1.0 10.3+1.6 49.0+11.8 1.4+0.7

Apr. 16 3.8+5.3 0 0.1+0.2 12.9+1.6 26.8+1.2 433.3+158.7 5.2+1.5

May 14  2.7+1.7 0 0 3.1+4.0 8.1+3.1 666.7+144.3  14.8+6.9

1) Two sex pheromone formulations of Etiella zinckenella: Ez-A (E9-12:Ac/ Z9-14:Ac/ Z11-14:Ac/
14:Ac=3/120/360/60) and Ez-E (Z9-14:Ac/ E11-14:Ac/ Z11-14:Ac/ Z11-16:Ac/ 14:Ac=2.4/1.4/11/4.4/4.4).
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ABSTRACT

Monitoring of insect pests Etiella behrii, E. zinckenella, Cryptophlebia ombrodelta, Cydia
notanthes, Ostrinia furnacalis, Spodoptera litura, and S. exigua was conducted with sex
pheromones in vegetable soybean fields in Pintung, Yunlin, and Chiayi, Taiwan during 2010
to 2012. The results showed that the population density of S. litura was higher than S.
exigua. The population densities of S. [litura from 2010 to 2012 were less than 775
insects/trap/week of the fall vegetable soybean fields at area B of Changzhi, Pingtung in 2011,
whereas those of S. exigua were less than 82.5 insects/trap/week in the spring vegetable
soybean fields at Wandan, Pingtung in 2011. The population densities of borers were
consistently low, with less than 83.5 insects/trap/week of O. furnacalis in the spring vegetable
soybean fields at Wandan, Pingtung in 2011, followed by O. furnacalis, C. ombrodelta, E.
behrii and E. zinckenella. Because no moths were caught in the traps set at the vegetable
soybean fields in Yunlin and Chiayi, the habit of C. notanthes feeding on vegetable soybeans
requires further investigation.

Key words: sex pheromone, monitoring, vegetable soybean, leaf-eating insects, boring
insects
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