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IMHER S~ HwE -~ ZE - TH - mEARTERESFH > LABRET D
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Table 1. Compositoin of sweet corn artificial diet rearing he carambola fruit bore€ydia notanthes

Composition Sweet corn artificial diet
Fresh sweet corn 1200 g
Yeast 115¢g
Ascorbic acid 11¢g
Cholesterol 5.76 g
Methyl p-hydroxybenzoate 39¢
Sorbic acid 3.3¢g
Aureomycin 0.75¢
Propionic acid + phosphate water solutton 155 ml
Formalin (24%) 1.94 ml
Agar 70 g
Water 2340 ml

Y Prepared by dissolving 209 ml propionic acid inmlidistilled water and 21 ml phosphoric acid in

229 ml distilled water, then mixed the two soluton

T A 5 R B A AT B L 0 E2542C ~ T0+5% RHE L:D=12:120% (%
T~ MR R B TG o B ATLONES 5 DL SR A 5~8 ik ] {b Bk -
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TCEHBERET B RZMAR S 24 MR EE R RME N & (@as
chromatography, GCK & #f & 8 — " # 4 #r & (gas chromatographic mass
spectrometer, GC-MS§ 174 #r - 4 #1 & 4% 1# J§ DB-Waxz_ % 41 & 4% (30mx0.25
mm-IDx0.25 um film thickness fused silica capillaylumn)e 48 L) bb, % 42 3& 5, i &
by ] (1B 3.)SLEI & CIVE 5 [B L #F - 46 R B n JH-8-+ — M4 B2 £ T i (Z-8-dodecenyl
acetate,Z8-12:Ac)¥ JIE-8-+ — ¥ 2 (Z-8-dodecenol,Z8-12:OH) % H 4 % & 5 4H kL
2 EREAM RIS REEE I BB EEERETH H28-12:Ac 1.20 ngk
Z8-12:0H 3.21 ng W # 1 4 £1.0:2.7( %, 2001)-
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Fig. 2. Diurnal patterns of calling, mating andpmnsgition ofCydia notanthes under the natural

photoperiod in the laboratory. (Blank area denateg time. Total pairs of calling,
mating and oviposition tests were 60, 47, and d3pectively.)
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Fig. 3. Comparative GC chromatograms of pheromoteagts produced by females Gfdia
notanthes and standard compounds.
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] A € Z8-12: AcH T0HE #5 25 4 2 5% 83 VE 14 (1 %, 1996) ¢ & H ] 5% 48 SR LB
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Mk kA ) A1 mobk B % 525 68 B 3 AR 2 100 pg k10 nght % ik 555 0 L IE
HBEMRZ AT o RARSRE - BRBMHBHS0~100% 14 > EHOK - BRH
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TR

BT E £ B 7 % B (20012 K F > AP (6 T
F&E)— R A0.05A E = RE F » DI & 7] & 3~40 RIE#— 18 £ 44.4mg
Z8-12:Acty T# #| > 4£20fF » B# & E 4150 cme BB RE T 2 B EF
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Table 2. Attractiveness of different combinatiortrafp and lure t&€ydia notanthes males
with turn table tests

Trap type Dosage/septa % of total males attracted
Pudding cup trap 1,000y 20.2+ 14.98
6x6 cnf Sticky board 10Qg 495+ 2.4c
6x6 cnf Sticky board 1Qug 22.9+ 10.5b
6x6 cnf Sticky board 0 (CK) 48+  4.4a
Pudding cup trap 0 (CK) 2.6+ 5.0a
Total males attracted 19.0+ 8.7

YData were transformed to arc sifx prior to analysis, and means followed by the sastters were
not significantly different at 5% level by DMRT.
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TEHREREFEZNNERCEREFRZFAE - LEEZRRTRAIKE
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—~ TRIEBERNE EZHE

TEHEROEEFERTFI R L > R1987TF JH/\ -+ = M 82 2 B B
(Z8-dodecenyl acetateZ8-12:Ac)E Jetk # % A L L sk 58 AMFF > £ 4
W1t 7€ 4 R BE T H 0B 6 5 AR AL BE R B R (%, 1987~ 1996) £
AN N\-+ G B2 LA B (Z8-12AC) A L EH XM B R XA E T EF T WA
78-12:0H, 4 7~ £ 3% 8| 2 2 - Wi % L1Z8-12:AciZ8-12:0H=100/100~150, i & & %
TeAE# R B o5 51 4R - LL0.8~1 mgR A& K i o > B R e R 26 A -
MZ8-12:Act 2 E8-12:Acé & A 7 0.5%mF BE 2 (X35 08 = o £ 2R (£ %, 2001)-

TREH#K ~ RIFZZB-12ACH L EHER Z AR R RA LR UBEEH
IPONE] & 5% st B 4 F i g » £87.5%E3.) - TE#LK ~ KIF2Z8-12:AcEGCH
M R CSEAR I 5t WG E 9 E8-12:Ac~ Z8-12:0HF & itz £ £ » DIRIRIPO#
E8-12:Acz & & # 1X(0.05); H& B Sigmag & 1~ [F] #1k )k 2. Z8-12:AcbL it 573898 14
4B AL & 2 E8-12:Ac(L.3)R 8 & & 2. 78-12:0H(0.2)6k 4.) - TR # %k ~ R IE =
Z8-12:Aci, £ 10% Z8-12:0HE 7 H It E#H E M 2 A5 B R B EBRE R 2 # &
&5 P LA ES-12:AcE 5 /) Z #kSigma 378Z 7 A8 m A5l %K F T
45 1249.3%E5.) - 7 33 Z8-12:Ack IR % Shin-Etsu) 7] » 33§ £10%28-12:0H
B 77 $1 A JBY 4 %5 % 4 (Cryptophlebia ombrodelta) £ &% £ 76 1£(%5.) ° h#(Z8-12:Ac
HHT0AE 7% % i FH 51 0 2R 77 Sigma. 38984 A fty 7 4 ZL IR Sigma. 3871 & 4 Z IPO
# it 8 i Z8-12:AclZ8-12:0H=100/100 % % 8% Ll B 1, 4 Z8-12:Ac Sigma3898&.
HEFEHTEBERTELF T RRCEES) HEEAFE—FRE - E—F AR
BE 7R 40 J296%28-12:Ac ®] DLFES mZ8-12:0H F B R XA R (L EH E 2
7 E R -



4 3. F RR Z8-12.ACH iR E k2 3 3 ok (v P EER)
Table 3. Attractiveness @B-12:Ac from different sources tydia notanthes males
in carambola orchard

Source oZ8-12:Ac(purity) % of total males attracted
IPO (>99%§ 87.5+7.7%
Shin-Etsu (96.06%) 19+1.7a
TACTRI | (94.4%) 19+15a
TACTRI 11(99.7%) 7.3+4.8b
Blank(CK) 14+19a

Total males attracted in this experiment were 749.

IMeans within a column followed by the same letter @ot significantly different according to
Duncan’s multiple range test (p=0.05)

® IPO : Instituut voor Planteziektenkundig Onderzoek inKeherlands.

% 4. 2 kiR Z8-12:Ac” g = A 2 GCA 1% %
Table 4. Trace of different sourc&8-12:Ac with gas chromatograph

Retention time (min)

Compound
Standard Sigma 3898  Sigma 3871  Sigma 3872 o
E8-12:Ac 6.67(Sigma) 6.69 (13)  6.71(1.9) 6.68 (1.6) 6.68 (0.05)
78-12: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) — — — -
78-12:0H 8.60(Chemtech) 8.61 (0.2) 8.68 (0.09) §0a3) —

Y Source of standard in parenthesis.
2 Relative amount compared to amount of Z8-12:Ac.
% Chemtech is the abbreviation of Chemtech B. V., iPe same as Table 3.

% 5. % I kiR Z8-12:ACiR & 10%Z8-12:0H%H iE47 #5 F s 2 o yrda 5 Fusze 2 %3142 Y
Table 5. Attractiveness of different soui®-12:Ac mixed with 109Z8-12:0OH to males of @lia
notanthes andCryptophlebia ombrodelta at carambola orchafd

% of total males attracted
Z8-12:Ac(source)

C. notanthes C. ombrodelta
Z8-12:Ac(Sigma 3782¥8-12:0H=100/10 49.3+ 428 0
Z8-12:Ac(Sigma 3871¥8-12:0H=100/10 3.8t 09c 0
Z8-12:Ac(Shin-Etsu¥8-12:0H=100/10 155+ 42b 100+ 0
Z8-12:Ac(Sigma 3871) 1.4+ 0.06 a 0

Total males of C. notanthes and C. ombrodeltaciéicain this experiment were 551 and 42,
respectively.

?Means within a column followed by the same letter rBot significantly different according to
Duncan’s multiple range test (p=0.05)
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Table 6. Attractiveness of different formulationsafx pheromone lure @ydia notanthes males at
carambola orchatd

Lure(source) % of total males attraced
Z8-12:Ac (Sigma 3898) 473+ 570
Z8-12:Ac (Sigma 3871¥8-1:0H(IPO)=100/100 235+ 109a
Z8-12:Ac (IPO)Z8-12:0H(IPO)=100/100 292+ 090a

YTotal males attracted in this experiment were 1,489
IMeans within a column followed by the same letter ot significantly different according to
Duncan’s multiple range test (p=0.05).
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#PVCE £ 3M8 A (% ~ 3, 1997)

Z-Fak

THEBERUFEZFHARETRRER - TREHERTRHASZZEAT
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BEREr FafEaX BANDZHOBEEs % BRRB=ZBAF
HRFRELANDRALC0.6 cmiy EIL > LB M 7 EFHRCRAERX BN
HEZZBATHMRFHE - TREXEAFHEH/TEBERERLFHUR
HMERBERZBAT R RF 25 LHERAERFBREFRARELFHK
R WBERERFR B TATREFEEL  BITRELE > BAEEEFRER
AEDRSOTL - ME—FRREXRERFHBABRARVBUGAF L5 L E
B R GE I 6~8(E A BT REE - MM EMFEZFEEMFSHEY - HbF s
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— R E R AT > AR A EFREFRERRAEMZZET & - TLE
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Uy Bt (%, 2001) A B e HTHE RS RETRRK - 2 T #
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EHERLEHTE - HERETHEETR EAAREESA M fEHE 2k
X EWEG. o DLE S E KA EFEK 4 4 £34.0K36.5 insects/trap/ monthlL
% B B 4 #% 5% 260 insects/trap/monthit, 7 At {7 4k 3% & 38 b £ Z Frik oy ([E6.) -

TEHEHRRF RS HRFEZETAREANTTESERESRRE
ZHBERL > BRTAEARATCEBEREL T E L2 B A B - #1992
FEFABERET > H5HA23H~6A18H A BEIH - THEHKEESIREZ
RERERR02-4% HEREELFBEZMHEZE  WHTHERRETESEK
IR T E /R ET RS2 F R (g #3108 (5 %, 1995) [t - Eih s
% 710 insects/trap/week > & & F w2 [ 5
—~ REFBE

MAREBEARESFNER T HREMEBRHET L EHBLAR - T A
B % 5 KB F AT 2 M 7 1993~1997F 7w X B 4 45 5 Ak R o AT
B BRBETEANARBA0-B0E TR EF B RNAEF NN ESBTH - 7
B AR R B E 2 T 3955 4 804 1.0~4.5 insects/trap/weeldl, # 3F 3% % & th
B R E275.5~89.4% T IE A B ok E R 12 51.9%(@# %, 2001)-

TEAE 6 S B I8 B K E o AT 7 8 i3 e LR B AR S 60/ LA A5 1k
KEEAT KERBRTAM - #2000F 12 #2 220027 & A I & % R o5 & 4
AERFTBRRAEFNE R —BRER T 6 E 2GR E T6E % 3 o k5t 5
F-BEZE2ELEFRE Sl BAATOHT LAY - REFREEAER
HAOEME B R Fad  HATZTETEABERE S —MRERHEERAE2E - 1L
BREFRER —BREH T e EGhIEREMEHTE - AR/ TR REFK
EmhR R & EHT - R2004F3A3H R KEF B EHRFIRL0MN - B4
SOAT - £1LU43ERE - AR BRBERY > ST AHENEBESR - ATRE
W BN BEZLRE  HAEHERBETLERERAERNE —NER T EL M
H—FFWeETEARMT SRR REF L EHR A5 (ET.) #2001F3~ 10 11
KA2H # 5l W & % E 4 7l %466.1-63.9 44 % 84.2 insects/trap/weék61.8-70.3-
62.3%65.5 insects/trap/week7E R EF M ERE > £+ RAFLIERE > LEHE
MR BET R H A BT B 20025 1~5 1 J4E ¥ % MR B 5 B A 32.7~42.7
insects/trap/week T A A REMAILE  SIHEEEZFHEEBREXETHAT
B gOEREFRERB L EBEMEHTEABETE 255 AN R10
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insects/trap/week T - £ —fX 2 E| [ 16 E2001F 3 Z 4 #] - SE R EFKERE
1040 5 2 MR R BE % E 4 7] 8.6~ 0.3~ 10.4 insects/trap/week7 2001410~ 11~ 12
A% 28 KEF A ERE M HE KT E 42 7 £43.8-4.1- 4 insects/trap/week
%1.5-~ 1.8~ 1.6 insects/trap/week 7£ 2002E 2 F 2 [& — #x 2 7| [ 14 [& 1015 $ % i ik
B ¥ E 456.3K44.2 insects/trap/weelb & K & F % B £ E H 4 B A5~ 2.1+ 20.8~
28.6~ 3.5~ 2.5 insects/trap/week L b 4 F 2R UIE B B F KB 5F A ] B
EHEREGRRBFZLERHATE  EEZTBRREREZF & E KFIL0
insects/trap/week T - B K - REFREHZIRERBEHL > 1LEH
B RAREHE - AN A aSF 2 mERe 521802 K2.4%-

IR E B R R EFAACE ST Wb ER R KRGS R SR L
NEERZREFNETERTERERCEAMOTEABAREF RS LF 2
HLOELIT » HERE 4 51.8~1.9% 2002 i R E & ¥ KR35 £ W gk
EETHEERAAREERAEF RO EHES  TROEHREZEOR - H
DI FER R EFNIT B CEBFE R AR - DU F K FE2070/E ~ = B K
4 HRH 28 25 10070/ ~ EALAE U6 2 455070/ (8 ~ R AL & 5\ 55 8 % 2070/E K
B & 25T ME AR et 0 BRER =BT R ReF e - BAH6EA s
A %4,8007C 5 i I EAL AR 55 & 4 & 452,800/ A H/GME A - Fl RALAL & 56
#h % REH 0 (£ 41,6007/ ARG A 5 TR R e e R Al
#24,800T/ A H/6ME A o El b M LT & K K E AR 16 TEE 7 3 4 Bl
ERFENRRER (EAFHEE -
= RETHEW B E

FHAEEEHRTBER20~50 glhal THEBRETH » LEEFHieE L E
W o UFEHE 3 MM T R RAL 2 7 WZ8-12AcET R B TH AR F ML BT
Z8-12ACT R R FMH Z MEFRZRMTHEAHEBER L AWM TERRER
FUHEL BRTO2HUEHEMRE A RE THERRBRSHF &£ - 121996~1997
FRIREHSNEGRE » B HE#53.28 g2Z8-12:Ac #5(E A R I HI R/
HF 5 405 X 12100% H R KA T 2R R H 4 Bl E97.4589.4%; HE K
BATH B ELLE - REWE R D FET1%EE %, 2001)-

2000F 11 21H e R 2 RS E AR A10.6 A S IR R Bl S E 1L B 08 K R
THRHE > 53~4 mxE—E > L EE 2R E - £1,0000 ; RETEARE&ES
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FH BT EZ X TEEILL  22002F127 1k - BRAKSAEIEE—EHIE
BREMZ—RER e REARBRE WETLERERELTZFHBRRE
W LR EEZRXRTEARCERERZ T ERA - FABAE  BE
FHEFBEMAREREFEE 0 RREAE © LB (15x15x15 ci) & LA T#F
% {£5(g0.6x0.6 CMAR 1 2. 3% £ % » H 19 & 62% 1~2F #b Kk X R Ao Mf 4 % 2 27837
BHE -ARRHATEAS —HANEBERNF R REX RYRYAER L
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. 6. Population density d@ydia notanthes in different village of Nansi Township, Tainan
County, Taiwan from 15, Mar. to 10, Apl. 2002.

——e—— Tranditional control orchard A
——a— Tranditional control orchard B
- = Mass trapping orchard A
- = Mass trapping orchard B
- —Mass trapping orchard C
- —Mass trapping orchard D
- = Mass trapping orchard E
- = Mass trapping orchard F
- —Mass trapping orchard G

Pt rexe

Dec-00 Jan-01 Feb-01 Mar-01 Apr-01 Mayun-01 Jul-01 Aug-Sep-01 Oct-01 Nov-Dec-01 Jan-02 Feb-02 Mar-02 Apr-02 Maylun-02 Jul-02

01 01 01 02

Bl 7. 2000~2002% R k1% FIL 7 it 5~ 2 AMTE - BEHF LT EF P SIS ER2 %

Fig. 7. Population density of carambola fruit bof&mia notanthes, in carambola orchards treated with
mass trapping with sex pheromone and traditionaltrotling at Yuanli,Changhua County,
Taiwan from Dec., 2000 to Jul., 2002.

100
90
80
70
60
50
40
30
20
10

No. of male moths trapped

Dec-00

Jan-01

Feb-01

Mar-01

—O— Mating disruption orchard

—&— Traditional control orchard

— — — — — — — — — o o o~ o~ o™ o™ o™ o~ o~ o™ o™
oS =T T B-Y 08 S 5 & 2 £ Z o 5 >
52552 2§ 8 32 R E B & & g 52 2 &8 2

B] 8. 2000~2002% ¥ & Fi 8 WAL AP R F AR FEB LT E - BEHF SFHPTEHE
B2 e

Fig. 8. Catch number @ydia notanthes male moths each in mating disruption orchardsteaditional
control orchards at Cholan, Miaoli County, Taiwaonfi Nov., 2000 to Nov., 2002.
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