R IR TSR E P R P Y 5 A B B 7 7:29-56(2005)
Biological Control Techniques for Pest Management Formosan Entomol. Spec. Pub. 7:29-56(2005)

BREREEBEILFASE R

*I‘v‘V*lwﬁwz\rﬁ%i . 3ﬁ§4~ﬁgféi&5~rﬁﬂ§6~1ét‘r7~%%ﬁ:f.s

# =

=4% # ¥ ¥4 (Eucosma notanthes Meyrick) = & # 4 ¥ 2 Batd A - B 25 % %“

= A5 d#E 7 3 1 Z-8-dodecenyl acetate % II @ Z-8-dodecenol# & = Au\ ;i; il
fie™ 5 UII=100/100~150 « B 12 % it 540 M A 52 35128 2 354~ 2 e ™ %»sw .
EAAE THRBEBEFREFAENKA B L FA S 2 LonlpEoR
At EAG 5 AT AT 2 A0 R A ']ﬁ‘f*"&ﬂ*éifw R S

P FREBEBAATLETRES PRP T e EAET ()2 %“%%ﬂ
FHEBH T L EE0.6 cmmﬂa“"*‘ (Z)E"'Hﬁ— HAE (3)?1@] PENFAE
o EBERER /r?j&ff@“#ﬂv FER ~ ~ EFHE %ﬁ‘*ﬂ'%‘%l‘f‘iéﬁ °o BT

2001~2004 7 ¥ £ 48 B 22673 2 F 1% B e 5 BABEFE Do TH
Tk R IER R T K1~65 % F e o

MAER LTI R B

it

547 #% ¥4 (Eucosma notanthes Meyrick ) 4 #i+ & Fhifh > BoiEp - #
it fl(Lepidoptera: Tortricidae) » 2 A2 BT F > pwe S P2 €8T FH o
Pt LA a . 31700 oo s AR TR B SRR N ﬂ&%i\ B 4e »
WIOfs EsE M2 &% > 282 Féden d ~4¢ ~ 35 v 2 a2 BA 5
(Anonymous,2003) ° l&:}f;zt‘ FAFBARLL TN e eI 4k AT
S EFB R AR RA SR BARKRAE 2 E 0 A Mg
PR S TR TR 5 A B T A 2B B 100~400 Gy$ SRS IR E 7 B 2 MR ok
5o R B PR L2 T - 87 2 (Lin et al, 2003) o fo4E 45 F R Fe g
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:g » AN T;%b’g,j-fh Tl E A gbp?ﬁ;;%eﬁééc,w%?g:? FAS IR . R AL PR BN
%3’f%+é29W%’&i%§§ﬂﬁ%?ﬁéﬁmm1%%M°F SR kS
FALFEAARN R HEE S A AR s F AT B B A
Pes Mo P s ORI OGRS HE Rl TR B TR S
BT oo w43t §(Ho,1985; Hung, 2003, unpublished) » f=4% # Eeh2_ f2 75 0 - 4%
PR H 0 B R BN EZ BRI A ELST > PEF
ERYSOAPFELER ) REFF AL L ST B ERZ AP T o
AR P F R B R F A MG > 201987 F RALIF WT N - 2 R L ey
(Z8-dodecenyl acetate, Z8-12:Ac) % =i ks + HF 1A > TR A T %
AT T H IO ek ae A B B F 3 51 »e % (Hwang et al., 1987,1996) - >+2001# =
WHREBIELME TR T B PARFETZ F Z8-12:Ack ME ~ -+ = i 3 (Z8-dodecenol,
Z8-12:0H) & = 4 (Hung et al., 2001b) ozl mgH A MyF A2 | EP iz K
SRR ABH T AT E RR 2 ek P H A ot R 268
" (Hwang and Hung,1994) o = 8 F A2 3 2 5 B Bive H LR ~ ~ 2,2
et s e 2 2 (Hwang and Hung, 1997a,b ; Hung et al., 2001a) - = &
HiF2 % Tk Img ’?;m_‘?‘? FaiFmE1 2 » % Ho B+ § P P
BEBPFRZ A EZTAALE - R 3200422 = KA FHRHRALFIS o AH=
y%%%éﬁﬁf%ﬂ%%fm:@ﬁ%%ﬁ%ﬁﬁﬂ»r;E@mwmm@ﬁ
P (QEA N FE AR Q) RA e S5V A B E (Hung et al, 2004) o b &% @ 7
r? |* iR E*ﬁfﬁ*“ﬁﬁﬁ?%%ﬁ‘i@ﬁJ R *Tﬁ%“%[ﬂj’mx?ﬁ' ;¥
fiﬁrﬁi%’)ﬁ" PI$°1‘?§F%§-PW%#&E’M iR vk dar) Bk
Hig* fA5 o J s

w9

\\?{y (m

ERBFREFRFES DL LRI T

AR A 8 S RRAR B G
HHeEF > W A ST X % mivE% * (Hung and Hwang, 1991) - 7=
%%g&ﬂ\,% ﬁg,mﬁﬁﬁzr%&,%LAB@&ﬁﬁwéi%;

a5 FﬁF\ v AR ABEIRA o #BH 3% 3 HPLC %2 n-hexane *® jEi£ 4
5 f/*ﬁ PR R REET-19C 240w > 2k S A B 740432 52,820 &
Je ™ »‘“r;ﬁ&\ri R R F R RITA 458 F * (Hung et al, 1997) o ¥ i 45 2 #2
2 AR KRG AR Ak - o

oA AR Y R T A 2 A By Fo% 15 04§ 4p & 17 R(gas chromatography,
GC)% # 1p ¢ K —'F +# ~ 7 &k (gas hromatographic -mass spectrometer, GC-MS)i& {7
AAT e A TT O BRRFERREEREEESFS] mlo TR 2GCE GC-MSA
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7 oo Q%"T'fé‘_?f ES S W R AT % ® 5 HP5890A GC Ao\*}‘r’g 1 5 DB-
Waxz £ g 42(30 mx0.25 mm-IDx0.25 pm film thickness fused silica capillary
column) o & BR TEE L 0 F F (No)% 457+ F 8 > /5iE 5096 ml/min > ¢ 418 &
5 0150C #4520 ~450 F 1AL 8C > E1240C PFE adF 4 A s o
ArBEHDNBAFRK TGS 240 2 250C -

F# A0 d R /F ¥4~ 47k 5 Finnigan MAT GCQ system ‘it tEpEES H A S
4 47 % ( quadrupole ion trap mass analyzer) ° ”Lr#{wg AR E wiHEGC &R B AP
B 4B A S 140C #4 20 A4 BrEAgeE 8Co 1 230C o R
A 100 A4 B AR BT § F MO KT F M 5 1S
ml/min ° i& {7 £ + &% (electron impact, EI) & 3# ik 2 i & 4% ( chemical ionization,
CLYJFi# 4 47 -

RHRGEFHTTWEEEBERREFERRA TSR 0B - 2 A2 0 d 4043 8
TEBEBERREFERRAHUGCH T B FBR Y P 7 A A & 1 peak
1 %2 peak 4> H 224464 % 5. 1 78-12:Ac ~ 12:0H ~ E8-12:0H% Z8-12:0Hz2 j# ¥ p*
Bl 4> 2 E 0 2 78-12:Acr Z8-12:0HAp v > * d B BB AT g 5 M2
12:0H (peak 2)% E8-12:0H (peak 3)(Fl- A ~ B) : A7 45 Eih M3 2 5 . i
oA A& 7 Z8-12:Ack Z8-12:0H » 1 % fir g & i»12:0H % E8-12:0H - i& - ¥ 1
GC-MS 4# 4752,820 & 1>-ﬁ¥:}%§i‘;\3¢i RS FEPR o T4 EE R S K ﬂ 2
FEEE RS E IR -C D2 A= - PFREFIPRAFEY 25 4.5 2
peak ek § PER & W] 5 12:20% 16:50 min > & LR B 22 % 58 ipeak 2 iF
FRER12:21% 16:43 mindp i1 » 5 & W] 3 Z8-12:Ac% Z8-12:0HZ_ - 5. o i&— 451t
HEEFEERr ¥4 peak 2 %5 peaken EI 2 CI 3 B2 154 5-78-12:Ac
%2 78-12:0H > % -+ 'If'_%‘f % 5Bk P w44 peak 2 R 5.78-12:Ac2. EI 2 CI ’}ﬁ'
#F- Ko $54peak 2 EI 2 CIJ# B £F 5 Z8-12:0H2 E1% CI 3% Bl -
ReoPpt #FTEEFCHEIEECIFR JHERFET R EFE RS TEY
2. %4 peak= i» 5 Z8-12:Ac > % 5t peak= i» 7 Z8-12:0H - S & » 7% P #& i
FBELep AP TR T FPE L3595 78-12:Ac 1.20 ng% Z8-12:0H 321 ng > —'ﬁ B
% % 1.0:2.7 (Hung et al., 2001b) °
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CHRBEBRE P RFAAMAS R RAFHAE By R LRTERE S
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MEN - 2O ER T G R (Z8-12:A0) 5 TR R E IR R R F AL RS 0
Z8-12:0H= » # E 2 513x%k o & —"Ff 121 Z8-12:Ac/Z8-12:0H=100/100~150+" &8 & ¥+
B E R E R 5 snsk o A Z8-12:Ac? 2. E8-12:Ac % & * *N0.5%PF B ¥ 'F 13
£82_ 2% Fi 2<% (Hung et al., 2001) -

7R~ kR Z8-12:AcH TR F A2 F Bk A 0 LA FRFIPOS
7 F}Eﬁp X eg o E87.5%(F =) H K v KiR2Z8-12:AcEGCAL 73 &2
’}%-Z?WPL ¥ g = 4 E8-12:Ac ~ Z8-12:0H7 & piez £ £ » 1o izlilIPO—"ﬁ" E8-12:Ac
2 5 B3 K(0.05) P SigmaZ 3 k40 2 Z8-12:AC L 4 BL3898H P § UK B
2 E8-12:Ac(1.3)% #B £ 2. Z8-12:0H(02) (% ) » & 3= ~ kB2 Z8-12:Acif &
10% 28-12-0Hp1a% BT 5k FRES S F 58 27 1 gES-
12:Ac# $& > 2_$#+ = Sigma 3782f > £ ﬁhrs 2. %500 % 0 FH AT A FE493%(%
I) e ¥ IRZ8-12:Ack ik 5 Shin-Etsu= & > 28 £10% Z8-12:0Hpfe = ¥Fje %riw
ﬁM(Cryptophlebia ombrodelta) & 3% & '215 M(FT)o ﬁ?‘aZS 12:Act 547 3% F 18 3%

7 »cfie > Sigma 389842 H i A f& %k /R Sigma 387142 3 ¥ & IPO ¢ fie | = Z8-
12.AC/Z8 12:0H=100/100 > % % &g 12 H = £ Z8-12:Ac Sigma3898 [ @i 734 AE 4
TEBEBREEFI k(A7) HRFG FR-HiFL -V iREZAREFTEF
Bt oo BN B E R A S nZ8-12:Ac® Z8-12:0H 5 i fie 12 Z8-12:Ac/Z8-
12:0H=100/1002_ #F4a 4t 4 B F R L F B m (& =) 12 Arek M Z i - ¥
FRETIE A E L 2 dZ8- 12 AcH SR EFIRE FAEER(E ) T R kg
& 5Z8-12:Ac? § SES-12:Acti® 13k > § Fit— I o

d gl AR enTo AR 5 E IR R R 5 A AEFL S R 0B B R Z8-12:Ac (>99.5%)% &
LR K 3Y90%Z8-12:0H 5 120.8~1 mg;\‘i\ WH AR o st EE6R

1

N

(=) g+ A

CRATEEEBRIRFERMY AR ELFE I RIETTEEL
% > PVCH % Teflond % 04% p 2 £40H - G408 & R E KT R85 g0
(F ~ #1997 e e Bl snk Aty Foocid k> £A27 B > 2=
= PVC% 4 ©&3i " (Hwang and Hung, 1997b) -

O2EQI22p T 117 14P v BABUERERFZ h FlY 274 PHAH
¥ CRIEE SRR I ﬁi‘ola%cfw i#vwr Mt T o BP0 FPRATRS B LT g
B W E0.05 has B & F B LS5BES0x50x50 e > p 22 A A EHEEE
B AR PR B S 0 T E LA ErdlS o AR ARKE LR FEH A
THEEHR - RFRRL - T R TOHAFTABCZ AR - AHA 5 d §P
BAKSERY V8§ k4 L2 Z8 12:Actl + e R £ st ied 2 &3 o BAA
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5ot pEZ8-12:Ac(TPO) L = M3 ft £ s b i b 2 &) o CH 3] 5 H#-oF pZ8-
12:Ac(IPOYAL » F i 1 ¥ 2 #4] o F %L 2] & Hod T A7) 2 100 % >0 b
Bip #EMMERTHILE  LHEEHEEZHAL -

HEL R LT EAA S BE CH A 52306 ﬁﬁﬂ%#M7¢&W#3
& W G 68.2£27.0 ~ 68.5£14.5 % 76.8£18.0% ; = ¥ g2 ERFMLEL (Dunca n’s
multiple ranges test, P=.05 )(% ~) o &% 4] 2 Hod tyF $E A ) 2 I H55 4o Bl -
LS T L 'a‘ﬂ#F oo BV AH 2 iﬂ%‘?* A% 92p B 35
1 260~80 mgz A - ¢t ¥ ac PR PRAE A 4 Ty F LA\ 7

(2)FLE

CHEBEBPEIRFEAF ARSI RIN TR HEZ ARELZZAST
FRALFHBBFF E 2 B BT EF90 eom2 = B FHFAALE SR
iE A * AT PNTOE B8 F a2z A (Hung et al., 2004 5 Hwang and Hung, 1994) - — 4 %]
FZANFHAAARF  FATTAX A PR CHARS - P gt
UMK A FHAEA TR » vk B 0.6 cmrlat > BELT B 2 I ek
By XA A F 2 SRS FHEAALE - 7 RIS Jff:i‘?f? A B s
AR 2P I%#B”&% RERZESFERAALE A LIRS EANAA RS ﬂ #
b2 A%k - PHFAEIAAET 52 Fi”@lf%ﬁ—g ’ ?*5141’ Ay J
R BHAES AL 2507 ¢ n - e UNAEE L AR 5 B
ENgHE . B b R Y68 Y] %nﬁ’ﬂw*w%,?gmnﬁﬁ:ﬂk
# o F P2 B B A5 20NT/trap (Hung et al., 2004) »

R L RS RE T NORE A R Tt
®/20.6 Cmmrﬁ]zb‘k QEUWSAFAE - Z2Q)EA e AATI AT FE
#M£ﬁ$°qﬁ4>ﬁ4ﬂ6®“r??+“XH« FMP LR E R | o
XA d RBAEZRENFERAALE '*‘4800% CE LR AESNEANGAE '*‘2800
Ao LR RALENAAFE ﬁmmmo

FAEZ L RS R T
TEBERE R AT AEEE T E R HERL B2 R B2
ik TZ8-12:AcH o4 5 k2 3F B E (Hwang et al., 1996) » e 22 0 B 2% 2o %
(F=Z)td 2 IF RIRZB-12Ace» 2 F P 2 PR TESHETRBIFAT A S °
I I PE I ?\28-12:Ac¥a‘?iizﬁ-‘:}§;ﬂ-iﬁii#m]i s e FE KN I0 ug e & &
A 2 P 22 it%ﬁiﬁ‘lZS-lZAcié’q‘Tiﬂ%ﬁMv‘ FAER B B AR
% - ®(Hung et al, 1999) B A Fvd £ 4 2> 44| @EH 2 P T RBHLEEHF
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F oo mUFTHALTN 51 mglhy R FAAE IR 7100 ug® 10 uglk 7 %
FAAAF IR B ER2 M o AERSARIE > & XA EKS50~100 8 z2us > £
6= - SEHIF O MALEN 71 mglh R FAELL Y AA AT A FEA
Bz 0ugh it FAAMEARY > AAT AT A N 52022229% (R4 ) d 0 E
SEETYEP & T8 12.Ac§ﬁ:ﬂ%‘%ﬁ*ii B B AR
F2Ba R HFARE T II0ugi 7L e e

vgfﬂt‘ WA’ﬁZSleH""ﬁ-q']gfé‘l*"*ﬁhﬂiﬁlrﬁ*ﬁ/? ERSE SERN
B 2_ 3% A% % (Hung et al., 1999) & 77 -k fodf $8 F it ehp % 5 R AZ8-12:Ac2 35
AFERIIFREHIVEFE R CERAA R 22 2 AR
BAPRTEZ2 R FRRZSE R E 5 5482Z8-12:Ac/Z8-12:0H2 & T R E >+ 0
BECATEEE S-S

feF PAH L B T 2 24 4oHung et al. (2001a)2 3R ¥ > >t 4 ¢ i 5%
EFR— 0052 E =R Fl Y o0 i\#k"lzz43~4 mE&H - % 2444 mg Z8-
12:Acen+ 48 &) » 2208 > MHE B R QIS0 cm o F i@ FFlP 27 25 4
B o 3t H ¢ 2% 50x50x50 cmP 4 107 'ﬁrﬂﬁaﬁ%qsnl’ﬂ-@*#& AT
FIEH o B FBRHE I OSHAIEZ 12 T EE TS 2 F 0
- FREPY O RAMEAESF o HR S FIEEHAILE F 10002 2 o if FE R
FoBEHT R FRRIE12ACT FHEFCHBEBRE TR I LDIEY > L
Frd) F 4 30308270%2. B > T 355 49.5% (Hung et al., 2001a) -
W$1F%%BJL&Q&J%%%ﬁﬁﬁﬁ&Q&$L%%3*ﬁ%i

2R g Bhdow it o vE A W] % kR A SigmaZ Shin-Etsuz. Z8-12:Acfie ® 2. % £+
BV RA FTE 20k FRERERHE Y F2HASHAI L DT E
W2 A EF AR o B% AT P p Sigmaz Shin-Etsuz. Z8-12:Acfie H e & + 3 4l
HERHEER 2 VLS P PREFLLD - A SHTEBER2 L5
(57.2-66.2%) » % ** 24 % (24.1-27.7%) » d M BA P R F TR LD R
T ARRERMET ﬁkli e o3 % (Hung et al., 2001a) o

g SRR TR R e R A R R T A R ]
Ao S FE o U RS2 E3 A mBH - B 7444 mg Z8-12:AcehF A 0 &
m@’%%sﬁﬁMOmwgéwﬁ%%@ﬂf&%%%%@’%ﬁﬂaﬂ
50x50x50 c’ 4 10 » 8 FAEESm F BREP Lé- BFEH - 5 B
RN AL Z 2P SR BET I RS 0 - FRPT 0 RARIEA R
EBF o BRI~ T T (2)R%HTE% TN FT B 3 4 s
BRI AT T B2 R o AL e
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Bt P E R @ )

TR EBRE PR TP FIL B G TR S EFEK A ART D
i e NTHEEATPRE PR A e

(- )ERIZ

EAMFRFORY NERTAF LT ERGR L F LB F 403t 19402
FRB IR kT AF S s (Lymantria dispan)ft § ok F F PR EREA L F 2
B2 B Ed RERFLSI BRI R REFERTIAF LI
% ut (hi| 3+ 2. — (Kydonieus et al., 1982a,b) °

—HERE AR AR I FRAAARTAKRTAZ A B2 RES 2 o TR
BEBP P RAFHEATFATM REWIERE ¢ 95 omB rock R > FAF P
e BRARHFEF ET 2 LRER PP R FAER R TIEF 5 9140
cm!Z } (Hwang and Hung, 1994) -

5B BB AR FIOE R (4150~160 cm)iE # # R X (4200 em) 5
Fo PRFHAABLZROREF A > 2002£ 117 26p A 5] tdp & #Rend 2 4
Egb R EY CRRAENFAFIA T S T EB TR
Hoek > BRSEA - 5- B BESA A% TATARFERL CEBESBHWA
FAFY 2 AT o SRR RANLENFAFTRHHT 2 HE L HiT BT
ES ¥ AR AE T S %*}iﬁﬁ/} B 2 55.7% 443% ~ 433% 56.7% & ® iRk
FHET R E AT BT IS HTCEBER LA I AL RN F
(% 2+ t=0.931175, df=8, p=.379007 ~ %<+ © t=-1.54260, df=8, p=.161501) °
BN FATY RFRL TRBEB 2 AT 2 A A AFTHIAFAR
v —‘ﬁ -tk AT FAT LR > A F 3 E86.5%(=16.31129, df=19,
P=.000000%) » }* J& &_{-4% $ A 4F k4 73R o

1990 1 1992# B 0451  Rh R 4452 v G Rh o WAE PR LT E F 2 B
THRBEEWEEF AN S5 TR R ETHBEEBEE R F 4 AT
- RO AR R EBEBREEDRENEF KON R R ‘épiﬁ P AN E EA~6 BT R
e % & (Hung et al ,2001a) o 2 o &2 Fiip & P8 e ff < o
L7 RIARTEAE SR 4 A5 020024830 5P Afpd MRpT o A E H - L
FH - REH S HBREFNEIACHE S BHFHF FHERES B
REFLZ G- BT BRAREEALE M [Rpd R BHFFEI3 R
WHEL 2 FHEBR - SEHTHT M7 FHPPFIL3Y P EEE TR RER
BAcBlz o WL FHE &2 ﬁ—‘ﬁﬁiiﬁ & %) 5 34.0% 36.5 insects/trap/ month > 12 ¢ %
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% i£260 insects/trap/month > ¥ ¥ 4y T FILE L R Aig S (R 2 )

FEBEBREEIREA AR T RFRET Y RERTEBERLYIFIZ
FAFA AT R ABTEBETRAE v F L 24 FA) o $51992E
BERRHESHT N5 23p 267 18P RHRIET > A EHREFIELFF
@gﬁmm~4%’ﬁﬁﬁaﬁﬁ@¥wiﬂ BPET T B T TR s
HEHBRLFIEE B A B2 A ET S 3~108 (Hwang et al., 1995) - F]* 5 % 3%
£ #3010 insects/trap/week ¥ 0 G F SF E AL o

(=) 23R
’Hrﬂ'lﬂ'— 5”‘“‘7;1&? A7 FEMRe FTAREFERRE > EP IS 5E o 4o
7 dh 45 % ,3 M_(Anthonomus grandis) ~ p A £ & (Popillia japonica ) ~ & #.spruce
bark beetle (Ips typographus (L. )) ~ Ambrosia beetle ( Gnathotrichus sulcatus)
Trypodendron lineatum ~ &ci' {f #7 f ~ 4 $Fik ?4 %% &2 1> (Hwang and Hung,
1991 ; Kydonieus et al.,1982a,b) o f]* |+ % /& 5 ~ MW H F sk > 371993 & 1
1997 & 5 & *t s L RE R4/ G $ B8 7 #“56? P Bk B A R REA0-80F LT
AFHAR LD RHREEHER TG0 K RH R LI UH A
% 1.0~4.5 insects/trap/week » pt B ZEE B F b 0 PR E ML FETSS ~ 894% 0 @
FE T ook T % F 5 1.9%(Hung et al., 2001a) -
AR E B PR F S RA ML B A A1 B R 60 2 F 1

@7 ek PR o 2220008 127 A2 12002870 £ 0 A R EHAEN B
RSP g&aa—mwmmnpa\ﬁﬂ%@wﬂﬁgwwma$&04%

E2BMEPAFAAT  FTAAEESARK . 2 AMTFE TR ELOB LT
REFALB ENATBARE B5F S - REHFILERA2F VR EER
TE - REBEHG SRR BERIEERR oV 5T B2 EERY K

AT HA 0 02004537 3P Y BAR TR R 104 > £ §550 Kgo ¥
T3 %9 R AT N AT 2 HITWERES A R FB 254
%1&3 2 }i j‘ ° R 4. ’L%&FT:I’ f““'ﬁ’?;#‘iﬁf—ﬂ;‘ - “%’?’”7?3?\7 i‘ﬁpl‘j“ £ X

;*z.g;&ngm;« PR F AR EE A (W) o 52001831011~ 2127 i
BE S HERR AN E66.1 639 445 84.2 insects/trap/week 61.8 ~ 70.3 ~ 62.3
% 65.5 insects/trap/week CTRAEFBFEF > H? N - REF o A TSRS
HERAREAG P RETE 202E1~5 F&‘%%ﬁ.ﬁ\ EH R R A A 32.7~42.7
insects/trap/week ° p* ¥ it R B R F L E 0 AT R FAATERIKE ST
ﬁ°Fﬁﬁ*iﬁﬁﬁ%@ﬁ%%ﬁ&&&?&W%T%’iﬁ?&%ﬁﬁ%m
insects/trap/week ™2 T o fr— AL EEH|[F S R2001E3 2 2 FEH 0 3FH < BFHRTE
FEEBEERR A B 58.60.3 104 insects/trap/week o %2001& 10~ 11 ~127 >
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2R A B SR E B EBEFE B R A B 5 3.8 4.1 4 insects/trap/week % 1.5 ~ 1.8 ~
1.6 insects/trap/week o %2002&2" & % - K EH P o F W B FBEFE R R G
56.3% 44.2 insects/trap/week > 6% = ﬂ”;@*&i—?{&‘iﬁj 5~21~208+286~35~25
insects/trap/week o d " P SR BT UM FEF S EFBET R EB LR LY
PeEFP 2 EEBRRE XV EMRT GRS T KT10 insects/trap/week )2 T o kb
GEIH C B AT EREATN  FanEk &0k #95.6% 0 @ AR
EB A3 59 2 R ARAE2 2T FELNE18-02 224% A%
BMIib M RAL S EABRFEP IR ERDATIRE > FALEFL » Tl
ez FFE ERw2Z s e

Fao? BAFE2THFS 7 2% 2R TEHEE B 2002
EIT4pRFFBE=F “EFBFEPICSF? FEBEREHERR > &
FRES BEFEFTHAT B EAET2002# 22003£60 FZ K2 RHKEFLED
e EFTEEEBNEERIRER > BADTFCEEEFRGTEERRIZENG6
insects/trap/week (B ) > Brd % 2 5 ~ £ APk o
B IS I ARS EOL R TS E BRI £ £

|

1:”\'

iz |
FH BTN 2R E fc® - Willson and Trammel (1980)*" % B 445 % B * 1+
PAF A RAEPIT R BEEAREEEF 2 TRE040BAMNFAE
FEVHFSTRITESF R RN BRID-LIT R VT HERIP R
RN FAERIAEF > TE R R NE RN - BFR Fl2 - (Willson and

Trammel, 1980) - 4] % £ % P REARABETEBERY 2 LG TR RERE
RRT O UPBRRFIEFEETENTEBERAY ORI EFEE BHEA
Bz A8 108 2T > 4 %5595 1.8~1.9% © *2002# 5 & &ggu{m;asg

ﬁﬁﬁ%ﬁéﬁ?%%ﬁ?*ﬁ?@%ﬂ %ﬁﬁﬂ%#wa * B
i°ﬁ%%ﬁ&%ﬂ FZARTFAETERY 0 2 :%*ﬁﬁﬂﬁﬂg‘
EAHNFAE: BALEFFATE M EFABLATEYRY 2 BB

_’;g';u.”;,‘:;ﬁz%_\ BB TR BERZ LK F Y F*p/p§4¢}§€H2Om/lE; N
NFEIA A EI0A/ B BRI A A BS0OA/ B - KA L NE A B0/ 2
RN AAELA/BRE S FRY ZAEFSTHFRAALIE F 20 B P
P 7#\73480071 BN A A B E 528005/ /A B0 o @ BA B L
FABXETY » WL16007/2F/2 B 5 A g ARNFLERE T OE
B0 s ﬂ\ﬂlrs E2,48007/ 2/ oo Ft o JUH BRIEF A EFEE IS
EEB TR fare 24 QLR Y > BEHR
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Gre YRR L EFFE s A FH S+ de o 2 84 ( Pectinophora
gossypiella) ~ ¢ 47 <~ B ( Grapholita molesta) - tomato pinworm ( Keiferia
lycopersicella) ~ lightbrown apple moth ( Epiphyas postvittana ) ~ currant clearwing
moth ( Synanthedon tipuliformis ) ~ % § £ #7 % #% ¥ ##( Eupoecilia ambiguella) ~
% % 7 8 (Endopiza viteana) ~ codling moth ( Cydia pomondlla) ~ |- Fi& ~ # F &
18 % (Cardé. and Minks, 1995 ; McLaughlin et al., 1994) = 12 fodf st 5 % 5 2
2> Z8-12:AciE (TR e F Pk R M Z8-12AcH b KRR R 2T
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LR FFERSEE S 0 2T1996F 11997 & WAL SR RF 0 F o
35 3%53.28 g2 Z8-12:Ac > *t 51 EJRH R o HF i1 FrH] FE100% 0 v FF 2 g 4h
P2 PR E A WE0742894% s R FnE R R RARTR S T
71%(Hung et al., 2001a)
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Fig. 1. Comparative GC (A, B) and GC-MS (C, D) chromatograms of pheromone
extracts produced by females of Eucosma notanthes and standard compounds.
Fourteen standard compounds are showed as peaks 1 to 14 in C: 1 (10:Ac), 2
(10:0H), 3 (12:Ac), 4 (E8-12:Ac), 5 (Z8-12:Ac), 6 (12:0H), 7 (E8-12:0H), 8
(Z8-12:0H), 9 (14:Ac), 10 (14:0H), 11 (16:Ac), 12 (16:0H), 13 (18:Ac) and 14
(18:0OH).
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Fig. 2. Cumulative weight loss (mg) of mating disruptant of Eucosma notanthes with
formulation of microcapsule and septa, respectively, in different day-duration.
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Fig. 3. Population density of Eucosma notanthes in different village of Nansi Township,
Southern Taiwan from 15, Mar. to 10, Apr. 2002.
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Fig.4. Population density of carambola fruit borer, Eucosma notanthes, in carambola
orchards treated with mass trapping with sex pheromone and traditional
controlling at Yuanlin, Central Taiwan from Dec., 2000 to Jul., 2002.
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Fig. 5. Population density of carambola fruit borer, Eucosma notanthes, in carambola

orchards treated with mass trapping with sex pheromone at Dongshih Township,
Central Taiwan from Nov., 2002 to Jun., 2003.
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Fig.6. Catch number of Eucosma notanthes male moths each in mating disruption

orchards and traditional control orchards at Cholan township, Central Taiwan
from Nov., 2000 to Nov., 2002.
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mating disruption orchard and traditional control orchard at Cholan township,
Central Taiwan from Nov., 2000 to Nov., 2002.
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Table 1. Sources and purity of sex pheromone compounds

FEIRLAREBAR

Compound Abbreviation Source Purity
1-Decyl acetate 1-10:Ac Composed from 1-Decanol
1-Decanol Lancaster 98%
1-Dodecyl acetate 1-12:Ac Aldrich 97%
1-dodecanol 1-12:0H 1. Lancaster 97%
2. Fluka 99.5%
Z-7-dodecenyl Z7-12:Ac IPO >99%
Acetate
Z-8-dodecenyl Z8-12:Ac PO" >99%
Acetate
Z-8-dodecenyl Z8-12:Ac Shin-Etsu 96.06%
Acetate
Z-8-dodecenyl Z8-12:Ac 1. TACTRI'I 1. 94.4%
Acetate 2. TACTRIII 2.99.7%
Z-8-dodecenyl Z8-12:Ac 1. Sigma3898 1.95%
Acetate 2. Sigma3782 2.95%
3. Sigma3871 3.96.8%
Z-9-dodecenyl Z29-12:Ac IPO >99%
Acetate
E-8-dodecenyl E8-12:Ac Sigma --
Acetate
Z-8-dodecenol Z8-12:0H 1. IPO >99%
2. Chemtech" 93%
E-8-dodecenol ES-12:0H Chemtech --
1-Tetradecyl acetate 1-14:Ac Composed from 1-14:0H
1-Tetradecanol 1-14:0H Fluka 97%
1-Hexadecyl acetate 1-16:Ac Composed from 1-16:0H
1-Hexadecanol 1-16:0H Aldrich 99%
1-Octadecyl acetate 1-18:Ac TCI 99%
1-Octadecanol 1-18:0H Lancaster 97%

1) IPO: Instituut voor Planteziektenkundig Onderzoek in the Netherlands.
TACTRI: Taiwan Agricultural Chemicals and Toxic Substances Research
Institute in Taiwan, Chemtech: Chemtech B. V. in the Netherlands.
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2T EBEBPETREFERRSY 4 2 5 549 Peak & Z8-12:Ac 2 Z8-
12:0H 2. CI # #
Table 2. CI mass spectra data for the fourth and fifth peak of Eucosma notanthes

pheromone extracts and standard compounds of Z8-12:Ac and Z8-
12:0H.

Compound  Source Mass spectral data, Mz (intensity, %)

Z8-12:Ac  Synthetic 227(M+17, 12.31), 165(9.23), 137(9.23), 123(21.54), 111(70.77),
97(78.46), 81(81.54), 69(100), 55(73.85), 43(23.08)

Natural  227(M+1%, 5.88), 165(2.94), 151(2.94), 137(5.88), 123(14.71),
peak 4)  109(38.24), 95(61.76), 81(94.12), 67(100), 55(44.12), 43(8.82)

78-12:0H  Synthetic  185(M+17, 2.60), 173(1.30), 165(1.30), 137(5.19), 123(18.18),
109(48.05), 95(67.53), 81(76.62), 69(100), 55(89.61), 41(74.03)

Natural  185(M+1", 1.11)), 173(1.11), 165(1.11), 149(1.11), 141(1.11),
(peak 5)  137(5.56), 123(14.44), 109(38.89), 95(64.44), 91(4.44), 85(2.22),
81(92.22), 71(4.44), 67(100), 55(68.89), 43(8.89)
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Table 3. Attractiveness of Z8-12:Ac from different sources to Eucosma notanthes males
in carambola orchard"

Source of Z8-12: Ac(purity) % of total males attracted
IPO (>99%)” 87.5£ 7.7 c¢?

Shin-Etsu (96.06%) 1.9+1.7a

TACTRI I (94.4%) 19+ 15a

TACTRI 11(99.7%) 73+4.8b

Blank(CK) 14£19a

1) Total males attracted in this experiment were 749.

2) Means within a column followed by the same letter are not significantly different
according to Duncan’s multiple range test (p=0.05)

3) Same as Table 1.

22 ~ % RIRZB-12:Ac® HrE = A 2 GCA T8 %
Table 4. Trace of different sources Z8-12:Ac with gas chromatograph

Compound Retention time (min)

Standard" Sigma 3898  Sigma 3871 Sigma 3872 IPO”
E8-12:Ac  6.67(Sigma) 6.69 (1.3)”  6.71(1.9)  6.68(1.6) 6.68 (0.05)
Z8-12:Ac  6.90(Sigma) 6.99(100)  6.99(100)  7.03(100)  6.93 (100)

1-12:0H 7.55(Lancaster) — — — —
E8-12:0H  8.32(Chemtech)? — — — -
Z8-12:0H  8.60(Chemtech)  8.61(0.2) 8.68 (0.09) 8.64(0.03) —

1) Source of standard in parenthesis.
2) Relative amount compared to amount of Z8-12:Ac.

3) Chemtech is the abbreviation of Chemtech B. V. IPO is the same as Table 1.

PHROTE BTSSR ASE R 51



3~ KiR2Z8-12:AciE £ 10% Z8-12:0H¥t - 4% 45 F ek 2 o %rdw $5 L esdhze B

2 351D

Table 5. Attractiveness of different source Z8-12:Ac mixed with 10% Z8-12:0OH to
males of Eucosma notanthes and Cryptophlebia ombrodelta at carambola

orchard"

Z8-12:Ac (source)

% of total males attracted

Z8-12:Ac (Sigma 3782)/28-12:0H=100/10
Z8-12:Ac (Sigma 3871)/28-12:0H=100/10

Z8-12:Ac (Shin-Etsu)/Z8-12:0H=100/10
Z8-12:Ac (Sigma 3871)

E. notanthes C. ombrodelta
49.3+ 4.2 & 0

38+09¢c 0

15.5£4.2b 100+ 0

1.4+ 0.06 a 0

1) Total males of E. notanthes and C. ombrodelta attracted in this experiment were 551

and 42, respectively.

2) Means within a column followed by the same letter are not significantly different
according to Duncan’s multiple range test (p=0.05)

CRNE o CR R e ST - Rk AT F S AT ¥ N I
Table 6. Attractiveness of different formulation of sex pheromone lure to Eucosma
notanthes males at carambola orchard”

Lure (source)

% of total males attraced

Z8-12:Ac (Sigma 3898)

Z8-12:Ac (Sigma 3871)/Z8-12:0OH(IPO)=100/100

Z8-12:Ac (IPO)/Z8-12:0H(IPO)=100/100

473+ 5.7b?
23.5+109a
202+ 90a

1) Total males attracted in this experiment were 1,489.

2) Means within a column followed by the same letter are not significantly different

according to Duncan’s multiple range test (p=0.05)
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Table 7. Response of Eucosma notanthes and Cryptophlebia ombrodelta males to

various formulations of synthetic sex pheromone at the carambola orchards in
Yuanlin, Changhua County, Taiwan from 3 Dec., 2001 to 4 Feb., 2002

Lure % of total males attracted”

Eucosma notanthes Cryptophlebia ombrodelta

Z8-12:Ac(Chern-1) + Z8- 163+1.9¢c? 21.2+9.6 ab”
12:0OH(Chern)

Z8-12:Ac(Chern-2) + Z8- 249+43b 33.8+10.8a
12:0OH(Chern)

Z8-12:Ac + Z8-12:OH(TACTRI) 574+65a 88+9.8¢
Z8-12:Ac(Chern-1) 0.5+04d 13.1+£7.2bc
Z8-12:Ac (Chern-2) 0.6£0.7d 22.7+15.4 ab
Blank 04+05d 04+11.0d
Total males attracted” 491.6 £205.2 51.0+353

1) Mean +S.D. derived from 8 trials.
2) Data were transformed to arc sine X*'' prior to analysis, and means followed by the
same letters were not significantly different at 5% level by DMRT.

PRERBEARY A ASSRY 53



RN N L F RS SN R E A Fo SEER TR
Table 8. Rate of mating inhibition of mating disruptants with different formula to

Eucosma notanthes
Duration \ Rate of mating inhibition (%)
(day) A-Formula B-Formula C-Formula
35 57.1
37 80 66.7
39 62.5
42 82
44 333 100
46 100 60
51 71.4 55 100
58 62.5
59 80
66 429
68 50
70 85.7
82 100
Mean 68.2+27.0 68.5+14.5 76.8 £ 18.0%

4 ~Z8-12:AcH A B FAEE % F Al B L WS s Fal
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Table 9. Attractiveness of different combination of trap and lure to Eucosma notanthes
males with turn table tests

Trap type Dosage/septa % of total males attracted
Pudding cup trap 1000 ug 20.2+14.9b"

6x6 cm Sticky board 100 ug 49.5+2.4c¢

6x6 cm Sticky board 10 ug 22.9+10.5b

6x6 cm Sticky board 0 (CK) 4.8+4.4a

Pudding cup trap 0 (CK) 2.6+5.0a

Total males attracted 19.0+8.7

1) Data were transformed to arc sine X*' prior to analysis, and means  followed by
the same letters were not significantly different at 5% level by DMRT.
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Abstract

The carambola ( also known as star fruit ), Averrhoa carambola L. is a fruit
tree of economic value in Taiwan. Its planted area reached approximately 1,700 ha
in 2003. The carambola fruit borer (CFB), Eucosma notanthes Meyrick
( Lepidoptera: Tortricidae ) is a key pest of carambola. Two components, (Z)-8-
dodeceny! acetate (Z8-12:Ac) and (Z)-8-dodecenol (Z8-12:0H), were identified as
the sex pheromone components of CFB. The ratios ranging from 1.0/0.5 to 1.0/1.5
in 1.0 mg of lure were mor e effective than other blends for trapping male moths of
the carambola fruit borer in the field tests. All products of its sex pheromone,
including lure, trap, and mating disruptant have been developed. The sex
pheromone lure of CFB, septa formula, was mor e attractive to CFB and had a long
effective period, 6 months, in the field. Many formulas of mating disruptant were
developed. It showed that microcapsule formula of mating disruptant possessed
bioactivity to CFB. Three type of CFB traps, a three-layer-PET trap with 0.6 cm
dia. entrances, a model E-typetrap, and a composed bag trap wer e developed to be
economic, effective, and easy to fabricate. The techniques for managing the CFB
with sex pheromone, including monitoring, mass trapping, and disruption, were
developed. The result of using sex pheromone for mass trapping CFB indicated
that it was decreasing 1 to 6 times to spray insecticides for controlling CFB.
Therefore, from 2001 to 2004, carambola orchards with a total area of 2267.3 ha
wer e subjected to mass trapping of CFB using sex pheromone.

Key words: Carambola fruit borer, Eucosma notanthes Meyrick, Carambola, sex
pheromone, masstrapping
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	�
	圖五、2002年至2003年東勢鎮楊桃果園性費洛蒙大量誘殺區花姬捲葉蛾之族群密度．
	Fig. 5. Population density of carambola fruit borer, Eucosma notanthes, in carambola orchards treated with mass trapping with sex pheromone at Dongshih Township, Central Taiwan from Nov., 2002 to Jun., 2003.
	圖六、2000年至2002年苗栗縣卓蘭鎮在性費洛蒙交配干擾劑處理區及一般藥劑防治區楊桃花姬捲葉蛾之誘蟲
	Fig.6. Catch number of Eucosma notanthes male moths each in mating disruption orchards and traditional control orchards at Cholan township, Central Taiwan from Nov., 2000 to Nov., 2002.
	圖七、2000年至2002年苗栗縣卓蘭鎮在交配干擾試驗以交尾站及15×15×15 cm3 網箱中楊桃�
	Fig.7. Mating rate of Eucosma notanthes in mating
	表一、性費洛蒙合成品之來源及純度
	Table 1. Sources and purity of sex pheromone compounds
	Compound
	Abbreviation
	Source
	Purity
	1-Decyl acetate
	1-10:Ac
	Composed from 1-Decanol
	1-Decanol
	Lancaster
	98%
	1-Dodecyl acetate
	1-12:Ac
	Aldrich
	97%
	1-dodecanol
	1-12:OH
	1. Lancaster
	2. Fluka
	97%
	99.5%
	Z-7-dodecenyl
	Acetate
	Z7-12:Ac
	IPO
	>99%
	Z-8-dodecenyl
	Acetate
	Z8-12:Ac
	IPO1)
	>99%
	Z-8-dodecenyl
	Acetate
	Z8-12:Ac
	Shin-Etsu
	96.06%
	Z-8-dodecenyl
	Acetate
	Z8-12:Ac
	1. TACTRI1)I
	2. TACTRI II
	1. 94.4%
	2. 99.7%
	Z-8-dodecenyl
	Acetate
	Z8-12:Ac
	1. Sigma3898
	2. Sigma3782
	3. Sigma3871
	1. 95%
	2. 95%
	3. 96.8%
	Z-9-dodecenyl
	Acetate
	Z9-12:Ac
	IPO
	>99%
	E-8-dodecenyl
	Acetate
	E8-12:Ac
	Sigma
	--
	Z-8-dodecenol
	Z8-12:OH
	IPO
	Chemtech1)
	>99%
	93%
	E-8-dodecenol
	E8-12:OH
	Chemtech
	--
	1-Tetradecyl acetate
	1-14:Ac
	Composed from 1-14:OH
	1-Tetradecanol
	1-14:OH
	Fluka
	97%
	1-Hexadecyl acetate
	1-16:Ac
	Composed from 1-16:OH
	1-Hexadecanol
	1-16:OH
	Aldrich
	99%
	1-Octadecyl acetate
	1-18:Ac
	TCI
	99%
	1-Octadecanol
	1-18:OH
	Lancaster
	97%
	IPO: Instituut voor Planteziektenkundig Onderzoek in the Netherlands.   TACTRI: Taiwan Agricultural Chemicals and Toxic Substances Research Institute in Taiwan, Chemtech: Chemtech B. V. in the Netherlands.
	表二、花姬捲葉蛾性費洛蒙萃取液第4及第5根Peak與Z8-12:Ac及Z8-12:OH之CI質譜
	Table 2. CI mass spectra data for the fourth and fifth peak of Eucosma notanthes pheromone extracts and standard compounds of Z8-12:Ac and Z8-12:OH.
	Compound
	Source
	Mass spectral data, m/z (intensity, %)
	Z8-12:Ac
	Synthetic
	227(M+1+, 12.31), 165(9.23), 137(9.23), 123(21.54), 111(70.77), 97(78.46), 81(81.54), 69(100), 55(73.85), 43(23.08)
	Natural
	peak 4)
	227(M+1+, 5.88), 165(2.94), 151(2.94), 137(5.88), 123(14.71), 109(38.24), 95(61.76), 81(94.12), 67(100), 55(44.12), 43(8.82)
	Z8-12:OH
	Synthetic
	185(M+1+, 2.60), 173(1.30), 165(1.30), 137(5.19), 123(18.18), 109(48.05), 95(67.53), 81(76.62), 69(100), 55(89.61), 41(74.03)
	Natural
	(peak 5)
	185(M+1+, 1.11)), 173(1.11), 165(1.11), 149(1.11), 141(1.11), 137(5.56), 123(14.44), 109(38.89), 95(64.44), 91(4.44), 85(2.22), 81(92.22), 71(4.44), 67(100), 55(68.89), 43(8.89)
	表三、不同來源Z8-12:Ac對花姬捲葉蛾之誘引效果\(田間試驗\)
	Table 3. Attractiveness of Z8-12:Ac from different sources to Eucosma notanthes males in carambola orchard1)
	Source of Z8-12:Ac(purity)
	% of total males attracted
	IPO (>99%)3)
	87.5± 7.7 c2\)
	Shin-Etsu (96.06%)
	1.9± 1.7 a
	TACTRI I (94.4%)
	1.9± 1.5 a
	TACTRI II(99.7%)
	7.3± 4.8 b
	Blank(CK)
	1.4± 1.9 a
	1) Total males attracted in this experiment were 749.
	2\) Means within a column followed by the same l
	3) Same as Table 1.
	表四、不同來源Z8-12:Ac中微量成分之GC分析結果
	Table 4. Trace of different sources Z8-12:Ac with gas chromatograph
	Compound
	Retention time (min)
	Standard1)
	Sigma 3898
	Sigma 3871
	Sigma 3872
	IPO3)
	E8-12:Ac
	6.67(Sigma)
	6.69 (1.3)2)
	6.71 (1.9)
	6.68 (1.6)
	6.68 (0.05)
	Z8-12:Ac
	6.90(Sigma)
	6.99(100)
	6.99 (100)
	7.03 (100)
	6.93 (100)
	1-12:OH
	7.55(Lancaster)
	－
	－
	－
	－
	E8-12:OH
	8.32(Chemtech)3)
	－
	－
	－
	－
	Z8-12:OH
	8.60(Chemtech)
	8.61 (0.2)
	8.68 (0.09)
	8.64 (0.03)
	－
	1) Source of standard in parenthesis.
	2) Relative amount compared to amount of Z8-12:Ac.
	3) Chemtech is the abbreviation of Chemtech B. V.  IPO is the same as Table 1.
	表五、不同來源之Z8-12:Ac混合10% Z8-12:OH對花姬捲葉蛾及粗腳姬捲葉蛾雄蟲之誘�
	Table 5. Attractiveness of different source Z8-12:Ac mixed with 10% Z8-12:OH to males of Eucosma notanthes and Cryptophlebia ombrodelta at carambola orchard1)
	Z8-12:Ac (source)
	% of total males attracted
	E. notanthes
	C. ombrodelta
	Z8-12:Ac (Sigma 3782)/Z8-12:OH=100/10
	49.3± 4.2 d2\)
	0
	Z8-12:Ac (Sigma 3871)/Z8-12:OH=100/10
	3.8± 0.9 c
	0
	Z8-12:Ac (Shin-Etsu)/Z8-12:OH=100/10
	15.5± 4.2 b
	100± 0
	Z8-12:Ac (Sigma 3871)
	1.4± 0.06 a
	0
	Total males of E. notanthes and C. ombrodelta attracted in this experiment were 551 and 42, respectively.
	2\) Means within a column followed by the same l
	表六、不同配方之性費洛蒙誘餌對花姬捲葉蛾雄蟲之誘引性1\)
	Table 6. Attractiveness of different formulation of sex pheromone lure to Eucosma notanthes males at carambola orchard1)
	Lure (source)
	% of total males attraced
	Z8-12:Ac (Sigma 3898)
	47.3±  5.7 b2\)
	Z8-12:Ac (Sigma 3871)/Z8-12:OH(IPO)=100/100
	23.5± 10.9 a
	Z8-12:Ac (IPO)/Z8-12:OH(IPO)=100/100
	29.2±  9.0 a
	1) Total males attracted in this experiment were 1,489.
	2\) Means within a column followed by the same l
	表七、不同來源之性費洛蒙合成品配方對花姬捲葉蛾與粗腳捲葉蛾雄蛾之誘引性
	Table 7. Response of Eucosma notanthes and Cryptophlebia ombrodelta males to various formulations of synthetic sex pheromone at the carambola orchards in Yuanlin, Changhua County, Taiwan from 3 Dec., 2001 to 4 Feb., 2002
	Lure
	%  of  total males attracted1)
	Eucosma notanthes    Cryptophlebia ombrodelta
	Z8-12:Ac(Chern-1) + Z8-12:OH(Chern)
	16.3 ± 1.9 c2\)
	21.2 ± 9.6 ab2\)
	Z8-12:Ac(Chern-2) + Z8-12:OH(Chern)
	24.9 ± 4.3 b
	33.8 ± 10.8 a
	Z8-12:Ac + Z8-12:OH(TACTRI)
	57.4 ± 6.5 a
	8.8 ± 9.8 c
	Z8-12:Ac(Chern-1)
	0.5 ± 0.4 d
	13.1 ± 7.2 bc
	Z8-12:Ac (Chern-2)
	0.6 ± 0.7 d
	22.7 ± 15.4 ab
	Blank
	0.4 ± 0.5 d
	0.4 ± 11.0 d
	Total males attracted1)
	491.6 ± 205.2
	51.0 ± 35.3
	Mean ±S.D. derived from 8 trials.
	Data were transformed to arc sine X2/1 prior to analysis, and means followed by the same letters were not significantly different at 5% level by DMRT.
	表八、不同劑型之性費洛蒙交配干擾劑對楊桃花姬捲葉蛾之交尾抑制率
	Table 8. Rate of mating inhibition of mating disruptants with different formula to Eucosma notanthes
	Duration 
	(day)
	Rate of mating inhibition (%)
	A-Formula
	B-Formula
	C-Formula
	35
	57.1
	37
	80
	66.7
	39
	62.5
	42
	82
	44
	33.3
	100
	46
	100
	60
	51
	71.4
	55
	100
	58
	62.5
	59
	80
	66
	42.9
	68
	50
	70
	85.7
	82
	100
	Mean
	68.2 ± 27.0
	68.5 ± 14.5
	76.8 ± 18.0%
	表九、Z8-12:Ac不同劑量誘餌與不同誘蟲陷阱組合對花姬捲葉蛾雄蛾之誘引性\(轉盤試�
	Table 9. Attractiveness of different combination of trap and lure to Eucosma notanthes males with turn table tests
	Trap type
	Dosage/septa
	% of total males attracted
	Pudding cup trap
	1000 ug
	20.2±14.9b1\)
	6×6 cm Sticky board
	100 ug
	49.5±2.4c
	6×6 cm Sticky board
	10 ug
	22.9±10.5b
	6×6 cm Sticky board
	0 (CK)
	4.8±4.4a
	Pudding cup trap
	0 (CK)
	2.6±5.0a
	Total males attracted
	19.0±8.7
	1) Data were transformed to arc sine X2/1 prior to analysis, and means   followed by the same letters were not significantly different at 5% level  by DMRT.
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	Abstract
	The carambola ( also known as star fruit ), Averrhoa carambola L. is a fruit tree of economic value in Taiwan. Its planted area reached approximately 1,700 ha in 2003. The carambola fruit borer (CFB), Eucosma notanthes Meyrick ( Lepidoptera: Tortric
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