ittt &8 Ra ST s R &
BT B SREEEMIEEED pp. 329-372 (2001)

MBS S e M L e R

HIRE coBBBSIRnELEae8LBnNEnRRT

1%

W %

A MEE ARG BRRE RARS AL T BT E T
By~ A TE -~ RBEMA - A RABE AN - TR YR A RSN TR AERE
M S AN - AL LS (Semiochemicals) » sb#dh R £ &7 7
P LEMNITR » ¥ LB Behavior-modifying chemicals (BMCs) » L3 % &
(Pheromone) ~ M % (Kairomone) ~ M7 % (Allomone) ~ 474 % (Synomone)
B ée% (Apneumone) ¥ o F P ulMFiE HE LARMA I A A MRA L& o bt
MREE—MBERBOEDERE - AZTF K - HFaABhk 254 1l kd
Frsta (LA L) AEMK - A—RTREDPTAEAYFHME ) Ak B
& FAALR AT R RAEH 49 £ I P15 4 £ (Biorational pesticide)X —o F 4454 —
FHEERANORERIN AR M BT REA TR FLEEEFZEA LS
FEREAEF O MFEEAL AN IAAFXEZEE  (DERERERE » (2K
FHABARBME > QR BRTHEILEE » QERANF X » S46505) AR E R
BHRELRAGEL  HBABET  FERARFTARBOIHITALL  HEER
3 B E B T 26 5 R BOH] A Ak & - B KA, e M1 45 (Crop trapping) vl b B &
AAREAREF - HREEIMERBARE AN AEREEMINAEAR RN
BHEREAITR  REAR  EEMLEEIABERBALH > Téds (DALE
ERMELFTARRERART L HMAET » QBREEMH R TS AF EZH
o Q) EDm M AM R E LR T AT (AFW AR B)RFHEE
OMFRAF - FELAEILERATARRZIT BREEERABMMES B )&
FEAMAF ARRHFE TR AL R Lilibr ~ R OF Mk » T H AR
S B AT ERN > BAERAEBBRGLY -

BREREY : HRER - AFEEL M-

i
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TR FUR B SR (FAO) 31 - s
eI 4 - BERBEFEYNIEE - 78
R 35 % RYEERIEL - ERE—TENERIE
449 14 % (Metcalf, 1970) - Kt 223885

RSB IR E S rI 3 4 - HERORE
TERAFYIRIEEARE - ERATE TS A
REVEITER - 300 FusEtFaEaom - 8%
FENEMERR RETEEFSEFERER
REERFFIEW AL E R R
AVIEHN - EE ST AR - R
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EMBRIE - BRI RERE - RBERES

E A ISR % BIE(Bottrell, 1979; Metcalf,

1970) -

RS RBEEENT RS EMREE
HUKB RS » kBB HEY R SR8
£ F Y HE & % # (Integrated pest
management, IPM) » FEEFEE SN\
EVF S EE KIS B RMMRGIE i B
— R[S 55 PR Y 3R B (Anonymous,
1988 ; Dent, 1991; Huang et al., 1993 ;
Shani, 1990) - Gonzalez(1970)B13L 2 E—
B EAR S PAaST R - BRAnR I —FRiE 5= (E
—) - FEEER  ERIRIE - SHASE
BHIGEYE - 8RB ERIE CR T (R REE)
RB) ; M &R PTARIERRT  BAARRAE— 4% - R -

. HiRW

Pudkan i ~ EYIRGIE - BHERSE - B0 I RS
BIFIF ~ PIEERGIE ~ RERE0T - B - %
MBI ARG S S - RENHY

| EENEVNEMREBREIR TR LUR

BEREEREREEHIEEN - BaERk
HIHIE BIRE M RE AR S H
FA > DU AR S AE B S R R R TR B
e -

BAE 17~ 18 {iHE - MyRRERHER
ROmyEY  RHERSEMSR SR
Y R B EEE LS B (L
BEES)REBIRG - EENK - R MR
WHERRHES - RHERFE S8 - BEHHs
KAWL ZREE (Chemical-releasing
stimuli ) SELYERBHBIGET - 175 - 18

| # ="
]
& e
% [ % |9
& | | | 5 | o [
o |2 v |2 = 1 (e [ b
o |m |l (s | o e e s e b e
e o e = [ | # P e 5
= | 7 . B 16
- Al %
i
o BREBR P EEOURT (REBD
i | BRI (SR AR
§ (AR B R (U )
" ﬁﬁzg%ﬂ@ssjmmﬁwﬁ%%@

M— BTEEEoERMNLE - (508 Gonzales 1970)

Fig. 1. - The base and structure of insect pest management program. (modified from Gonzales; 1970)



HREREREEE LY EARSR

R - AT REF BN - HHao k=
ARE(E D) —EBANEERETE
(Hormone) » 55— k4 VRN 2R
(Semiochemicals) - {2 IAE T[4 E—
¥ —RAEERREEAE MR RS ERE
(Allelochemicals) » H.oh¥t43 3 A 25T B
% EH FHIE K FT% 3 (Allomone, B F|C
F) BN EEEN N RS G RO R
% (Kairomone, BFf3R) ; $orisaigss
B RRE RIS B #TE S (Synomone » B}
HEFZR): e L BYE MmN EZEE %
(9B R 41 3% (Apneumone) - H— R EIREEY
Z IR EERE - 18 & % 1% 5% (Pheromone)
(Nordlund et al., 1981 ; ’Stine, 1986) -
Dethier et al. (1960) M{&{L2HIEME
R8T |1 TR B, - MRk & e
RIBE SR © H51% (Attractant) - B~
HEB (Repellent ) ~ FHEFH ( Arrestant) - i
0B (Stimulant) Ei&I# (Deterrent) &
#H(Metcalf & Luckman, 1975) -

RRHHCERS R
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AREEHREBERTRNLEYE
(Behavior-modifying chemicals, BMCs)’ {5
AR R BE(ER ) » — R EEEERY

EYNEY - R BN BAE &

- EHMBENEER (REREME)
HEBHEA - RERA DTSR azeh -
— i BB R AT A B 0 R - AR
FIF AT R UM LBYE(BMCs) » £HR
BEEFESIEHNMEEIBE (Sex phero-
mone ) » RIGBIFRSBELIRE » THRIHASR
R ERFE I RENSEEE AR
( Biorational pesticides) &Z— -

RERMARNREE

REZ02FiEYEERNERS Y
FIREL SRR AREGEN B - f40 © 1609 £EEX
M A Charles Butler 7F H %% ¢ "The
_Feminine Monarchie" R E|"... L HIEAE
R —SERET AR HEEEGMTIEsH

(Chemical-releasing stimuli)

|
WS

(Hormone)

|
B BT

(Semiochemicals)

|
FITERE RS
(Pheromones)

l R |
HEEE ENEERE REBRE FEERE s
BOFIfR  BFIS®  SAFIE  (Apneumone)

(Kairomone) (Allomone) (Synomone)

(Sex phe.) (Alarm phe.) (Aggregating (Recruitfng
phe.) phe.)

B= RaBmmMTRAEREAZSNEZTER -

|
AR IR

(Allelochemicals)

MW FRE e

Fig. 2. A flowsheet of the role of chemicals used for communication in insects and other animals.
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£— BEanR2ERERSE SR

HiR®

Table 1. Comparison of characteristics of sex pheromones and insecticides

o HRINE At
4 & &
RN e 18
Lt & yis
VS ER R IR o
hist AREL R PELYIRY
BAEERRE -8
g4t &
REFH &
RETE ]
BERSR TR A HAMBG A% AR
M2 R HAFABR — IR
SERF S H AR RS R R
EERE ] )
EER K i
BitEER HEEER T
BREEZM ki by ERERRES

HY 58 WK T 2% 42 I B A f9.."(in Davidson,
1985) - 1878 FiL B #1125 Fabre fEHE(E
"EECERE AILEREEGRERLS
I HREI R BATRA - (E—HF

1959 £ {EE]{L22% Butenandt et al.B4& 30 )

SREFRTRRTE - fn B A+ M R B R A
A BRSEEL 12 mg MLASRAMEHERS|
VE MEEHHEEBE#E (E) 10-
(Z)12-hexadecadien-1-0l( & & % 1B &
Bombykol) - i Bl B L EW B E B
Pheromone( & 3% & & 1% 5% ) (Karlson &
Butenandt, 1959) » # & /RKI I iS5 R R
{LERES - E 1966 £ Berger A HHHE
BEEHE_BEANEEES  HE-TAE
EHEERRI#(Cabbage looper)s> 8t 5 mg
HWESIWHE - A EE R @)-T-dodecenyl
acetate (Berger, 1966) -

Pheromone — i 3B F B # i X W
pherein }; hormon: 43358 B (to transfer)
KEERF B (to excite) 2 & E (Karlson &
Butenandt, 1959) - IR RRHERR"E

VIRKA B S Ub RS MYV - BT FIAE L A
fERERE - TS | BB SR » IERE

; M 17T B B % 5 872 "(Karlson & Luscher,

1959) - R IRERBEATE BT R K EsR 4
TheE - BHE A ESBEETSFRIUE )
#1854 (Sex pheromone) : B R TEEE
A FCH A T DA REAT R R B 43 363 - 40
HEHEEBE - BN RS - T ERIER A

BBEZERIEE - QB RERSE(Alarm

pheromone) : B& R T 2RIBF @akBEE

- ZERMWE - A0 - BB R T SRR

BIEE - QB % BT (Aggregating
pheromone) : Bk THELBE—ETS
W MERE - B - NP RENRERK
2 - (4B B # 7% 3E (Recruiting or trail
following pheromone) : EaRTHMNESA
VIR ET M - AN R ARERA IR
%#(Beroza, 1976 ; Chow, 1974 ; Jacobson,
1966, 1972 ; Kilgore & Doutt, 1967 ; Stine,
1986) - I MBI T LIASA - ERME L
REEREE  FLEmRfAER S8



BEE SR EREEE P ERESR

T EBRAE RS - REHBPNE - HEIRES
&R I - ATLAS (5 S B SEBR TR EIRER
RE > Fr A B 52 #5008 o 1 5 [ 35 781 (Sex
attractant) 3¢ 14 3 #H (Sex lure)(Jacobson,
1966, 1972 ; Shorey, 1973, 1977) -

B 1959 SEE—RRBEEEEFERERR
DIk - 2 1987 £ REE T AEREENE
BIREHIRE DR (Arn et al. 1986) » TS
ENHEACER —EEEN S EIREM
— {24 R 2 (Chemical ecology) ' £ 20
HRAENEE SRR RS RS ERET
R - BIANEIL R RIFFERE R 1982 K 1988
R B RIS E A R EEIS ST
€ (Seminar on Allelochemicals and

Pheromones) ' RAEVMLBAERRE © BQIERH

¥ MEER  BARSERTMSESHNY
(Symposium on Phytochemical Ecology :"

Alleochemicals, Mycotoxins, and Insect
Pheromones and Allomones) - 1990 £
BRI R P A FE Fi3E i (Tabor) ¥ T RIS B
£ 1L 2 4 W8 2 @ 3 (Conference on Insect
Chemical Ecology) - 534} » BisE— R &
BERAL 2 4 B 22 & 3 (Asia-Pacific Confer-
ence on Chemical Ecology)th A 1999 &
2001 43BN PEIARRE 13§ K AR PG Raigis
BT - RHIRME SRR R RE
B v B A T B R M 43 B B E 2R A
% - BT - FEVFRRE X GEyaal
B5r - (R a B SHE R o - EHR
IREYBIEL > A E B S SRR R B B M IS 52
BCT5 » HenuimE R —F R HIE SR
R MEFRYE - 55t BRI EREE
BRRASEAE » MHEAS AT HIEEBR - B
W R EREHENVERS - BEEMEEIEEE
HR S & F RN R S LEE RS - B
R RS R B » Bl R sk B
HEHIERRE  BRIEETI TR S EHE
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B MRS AAE - RBEREE
HRSEHFEUGE » S RABIRR L&
AT FWHMARE S ERBBRAEETMRSE

e .

B JEHOE— TS EEREERER
1B - BB - BEMEIRENL
BAOTRNN 200~300 28 @ %k EMEN
C10~C18" BH 1~3 ERAAIg » Hhekh
K2(-CHO) - E4(-OH) - B§(-COOREWH - &,
RIERORTEY) - HEEERY  TRERR
TR IRBCEREERE - AR E— T AR ZER T
REEHEEEEES T HaBa R g
ENEE > SERIREIESA M EJutsum &
Gordon, 1989 ; Kydonieus et al., 1982 ;
Ridgway et al.,, 1990 ;: Sondheimer &
Simeone, 1970) - Kt » ANAESM BRI KA
WEREIER S  BLUA T kSR EEE
RERER B MIEEN AR EREE - BT

EESREHE EHMERZHFIR - BRI REAT

1 BASF + CIBA-GEIGY - ICI & Sandos 5
IMABRE SR TIE - BAi (1990) #94 250
RSN ERSENEERMNEA-2 USD/ure,
4 USD/trap) ' W] ENRFAREFSE » EEH
REFEZME 19 BESBZEME » vTHE%K

BHI4SE & (Ridgway et al., 1990) -

SRRSRmAE

ERFEG I MEZHRENAER 1911
£ HAFEPRILIBSREFE RGN T RE
WEAESR(Liu, 1981) » f A FH RS B HE AR 28 e
MERsh C BERR R B SE 0 RSB IUER
(1939, 1940)FFSELAREE /K MMERET Fliin
Lemon grass oil IR EYILIZERR R EME - Y18
% » B EC(1952) T S SRy B IR S ok & 358
B LI R R E il (Tao, 1952) 0 1956-1957 £
Z% CEREERSEYE T EHRESEE
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H B 7K 29 (Protein hydrolysate) 5k % 7 &
Bl - 2SR -

EEEISSIME » 1410 1970 £HEK
B REGBIEE - Kb sekreh e
i bath 4 BE SR M B IR SR AE R 4 S 1T I e
(Chow, 1982) - H{&5E HH 4B AR M BE Zary
& %5 K 2,6-dichlorophenol(Chow et al.,
1975) » R BHR SR B N TR S —
$HHZ #5828 (Chow et al., 1972) - &
KRERESSET  BEMEEESL &
WABRKSBETE 2PN AEIRIR - /g
BEEREBRBNRIET - S5 R HRIRE
RIS % HFe(Chow, 1981) -

RREROBE > HEHMSE » Ei
HEIRSE R —E A AR  BRIER A ST
B CAMI S Sk i S e 5s BRIH AR
FHEA BT GERBY  LEARNEE
PSS BEE A A IR S - 4 TREE SRR
ReER - Fit » RRle e Eessme
JHRA 1984 & 1989 4B 6 SEHEBIPERIEIRT
REVRRIAR B S HIH E--Ra SR
9E(Anonymous, 1990) » %S dhdageks -
BEAR - chEUAE 8 AR | [RERE MR |
WL ~ BHCRE - BEsy Byl -
BRSESBRAT - IR - KERRE - &
BRI - GRRRE - BHUEE - BRI

KR PLFEMEI ORI - EHMER &

e - EREBREYFEAR SN ERE -
FHRB, ~ FHEB, - FEIBREBE, - KAST
i (Rice leaf roller,
medinalis) -~ 3 [ ¥ (Cabbage webworm,
Hellula undalis) ~ BRI R A RS R B IS
BT R BTG FIR R R B @ 1986
FHEEETAREN SRR SIS SR
B - BIRIE RIS ST 98 EM R S ERITgE
AHE B ORBABRFAEEIRIT R
92 QMEEEHHERS SHEET  Gh®

Cnaphalocrocis

IR

WEOR  (OBERER S R AR TR
(5) IR E FR B BATT S MR A T B &

.

HPNER G RERG KBTI
SETFCERfE AT » B 1984-1986 R EY
FEBA R A BR BT o B A7 7 BRI B VR BE O TH
FA BB - R ST TeiRS A
BRI EERAN - BFFeR B STEMERR AT &
fh > HIARIE | EHIRTR - R RETER,  HrEEss -
H ## i® % (Sweetpotato vine borer,
Omphisa anastomasalis) (Talekar et al.,
1992) ~ Z(biF - FERIBR - ASTHRE - H
RERIR - HRENNERSS, - D708 - BHKTEIERS
TP, ~ MRS - FOEATE, - BkiF - /N
B # 4B (Small tussock moth, Orgyia
posticus) (Su, 1988) 5T SHEHEMT &
i ~ TEF & ~ MY DEIRIR, - ENREBNG, - FABTR 4 -
B~ SREWE(Yen & Hwang, 1997)% - 3345

EAMES - S BEERNBREERS R

PR DHEES S
(Burkholder & Ma, 1985 ; Kydonieus et al.,
1982 ; Tamaki, 1985) -

[RIRF » BTS84 B AR R 54 T E R B I4
Bk B - TRBRAAH R B R R R
FRBHIAE & R BIR R AR

BB RS - R - PRI -

RRIGRETERE - 2 FIAR+FIERIREE -
BE - BIEE - RS 167 - HE B &
REEMRD) - BHENSES MEEEER
SEFETEH - 726l - REABEAEY - A
DFERfaE BRI K RERNN - 2
W - BENRIES RS IR AR - LU
BIRKBFRRE - RETHESEE: I/ NEH
REEHERE M EPREY -



HRERERTEHE b AR

®Z AEERESNRBBUSRERLY-UR

Table 2. List of pheromone components and related chemicals of some important insects in Taiwan,
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EREE BB EHAS £ fl 250
Ed (1XE,Z)-10,12-hexadecadienol(bombyk Butenandt et al. (1959);
silkworm moth ol) Kasang et al. (1978a);
Bombyx mori (2)XE,Z)-10,12-hexadecadienal(bombyk Kasang et al. (1978b)
al)
(3)(E,E)-10,12-hexadecadienol
HEEZ Hirano et al. (1976)

potato leaf-folder
Brachmia macroscopa
FRAL S5 5%

pink bollworm
Pectinophora gossypiella
RiB

angoumois grain moth
Sitotroga cerealella
BMINER

pine caterpillar
Dendrolimus punctatus
R,

beet armyworm
Spodoptera exigua

MR
tobacoo cutworm
Spodoptera litura

BRI - TSR
tomato fruit worm
Helicoverpa armigera

FEERD

common cutworm, turnip
moth

Agrotis fuscosa (segetum)
HRERS

black cutworm

Agrotis ipsilon

(1XE)-11-hexadeceny!] acetate

(1XZ,Z)-7,11-hexadecadienyl acetate
(2)E,Z)-7,11-hexadecadieny] acetate

(1XZ,E)-7,11-hexadecadienyl acetate

(1)(Z,E)-5,7-dodecadienol
(2XZ,E)-5,7-dodecadienyl acetate

(1)Z,E)-9,12-tetradecadienyl acetate
(2)Z)-9-tetradecenol :
(3)(Z)-9-tetradecenyl acetate
(4)XZ,2)-9,12-tetradecadienyl acetate

(1XZ,E)-9,11-tetradecadienyl acetate
(2)(Z,E)-9,12-tetradecadienyl acetate

(1)(Z)-11-hexadecenal
(2)(Z)-9-hexadecenal

(1)(Z)-5-deceny] acetate
(2)(Z)-T-decenyl acetate

(1)(Z)-7-dodecenyl acetate
(2)(Z)-9-tetradeceny! acetate

DA2)=1/1

(1)/(2)=5/4,10/1,0r
(1)/(3)=21,4)for
close-range
stimulant

(DI2)=10/1

(1)/(2)=1000/32,

100/1t0100/12, 9/1

DA2)=1/9

(I(2)=5/1,3/1

Hummel et al. (1973);
Bierl et al. (1974)
Vick et al. (1974)

Anonymous (1979)

Brady & Ganyard (1972);

- Mitchell & Doolittle. -

(1976); Tumlinson et al.
(1982); Persoons et al.
(1981); Mitchell et al.
(1983); Cheng et al.
(1985); Yen et al.(1988)
Tamaki et al. (1973);
Yushima et al. (1974);
Chang (1977); Chiu &
Chien (1979); Lo et al.
(1988)

Piccardi et al. (1977);
Nesbitt et al.(1979,
1980a); Kehat et
al.(1980); Yeh & Lee
(1986)

Wakamura (1980); Kozai
& Wakamura (1982) -

Hill et al. (1979)
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Table 2. List of pheromone components and related-chemicals of some important insects in Taiwan

EaEE

BREARS

b B '

25

BRE

cabbage looper
Trichoplusia ni

(g,

rice stem borer,

Chilo suppressalis
HRESRE > KRSAIE
sugarcane pink borer
purple stem borer
Sesamia inferens
HERIE

sugarcane grey borer
Tetramoera schistaceana
RIS

vine leaf moth
Sparganothis pilleriana
g BL

almond moth

Ephestia cautella

P 3508 L

tabacco moth
Ephestia elutella
ENEERAR

Indian meal moth
Plodia interpunctella

bl adii i o
Mediterraneun flour moth
Anagasta kuehniella
Rt B S

Asian corn borer
Ostrinia furnacalis

(1)(Z)-7-dodecenyl acetate

- (2)dodecyl acetate

(3)(2)-7-tetradecenyl acetate
(1)(Z)-11-hexadecenal
(2)(Z)-13-octadecenal
(8)(Z)-9-hexadecenal

(1)(Z)-11-hexadecenyl acetate

(1X(Z)-9-dodecenyl acetate
(1)(E)-9-dodecenol
(2)(E)-9-dodeceny] acetate

(1)(Z,E)-9,12-tetradgcadienyl
acetate

. (2)(Z)-9-tetradecenyl acetate

(3XZ,E)-9,12-tetradecadienol

(1)XZ,E)-9,12-tetradecadienyl acetate

(1)Z,E)-9,12-tetradecadienyl acetate

(2X(Z,E)-9,12-tetradecadienol

(1)(Z,E)-9,12-tetradecadienyl acetate

(1)(Z)-12-tetradecenyl acetate
~ (2)(E)-12-tetradeceny] acetate
(3)tetradecy] acetate

(4)hexadecy! acetate

(1)(2)=90.4/9.6,90/ Berger (1966); Bjostad et

100r(1)/(3)=271

)2)=5or(1)/(2)
/(3)-81/10/8

(1) major
attractant, (2) no
attractant but
synergist, (3)
inhibitor

(1)/(2)=4/6

(1)/(2)=3/2 in
Japan,(1)/(2)=47/
53 in China,
(1)(2)/(3)/(4)
=38/27/33/2,

al. (1980)

Nesbitt et al. (1975);
Ohta (1976)

Nesbitt et al. (1976)

Anonymous (1978)
Saglio et al. (1976) -

Kuwahara et al.(1971b);
Brady et al.(1971); Brady
(1973); Chow et al.
(1975); Read & Haines
(1976); Read & Beevor
(1976); Hoppe &
Levinson (1979)

Brady and Nordlund
(1971)

Kuwahara et al. (1971b),
Brady et al. (1971); Chow
et al. (1975); Coffelt et

al. (1978); Hoppe &
Levinson (1979);

Levinson & Buchelos
(1981); Vick et al.(1981)
Brady et al. (1971);
Kuwahara et al. (1971a)

Ando et al.(1980); Klun
et a1.(1980); Cheng et
al.(1981); Yeh et
al.(1989); Hwang et
al.(1990)

75/25/0/0
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Table 2. List of pheromone components and related chemicals of some important insects in Taiwan
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EREs B s s )| B\
bk TE IR S S50 (1)(Z)-8-dodecenyl acetate (1)/(2)=1/0 or /1 - Andoet al. (1977);
carambola fruit borer (2)(Z)-8-dodecenol Hwang et al. (1987,

Eucosma notanthes

YGRS B, - R
litchi fruit borer

Cryptophlebia ombrodelta
RIARR

false codling moth
Cryptophlebia leucotreta
AR k708
oriental fruit moth
Grapholita molesta

HERDREER)
codling moth
Laspeyresia pomonella

TR/ MR

grape vine moth

Lobesia aelopa

BB BIED
eye-spotted budmoth
Spilonota rhothia
RGBT

smaller tea tortrix
Adoxophyes privatans spp.

KBS

tea tortrix

Homona magnanima
INRR,

diamondback moth
Plutella xylostella

FHRHHER
litchi fruit borer
Conopomorpha sinensis

(1X(Z)-8-dodeceny] acetate

(1X(E)-8-dodecenyl acetate
(2)(Z)-8-dodeceny] acetate

(1)(Z)-8-dodeceny! acetate
(2)(E)-8-dodecenyl acetate
(3)(E)-8-dodecenol
(4)dodecanol
(1)(E,E)-8,10-dodecadienol

(1)(E,2)-7,9-dodecadienyl acetate
(1)(Z)-8-tetradecenyl acetate

(1)(Z)-9-tetradecenyl acetate
(2)(Z)-11-tetradecenyl acetate
(3)(E)-11-tetradecenyl acetate
(4)10-methyl dodecyl acetate
(1)(Z)-11-tetradecenyl acetate
(2)(Z)-9-dodecenyl] acetate
(3)11-dodecenyl acetate .
(1)(Z)-11-hexadecenyl acetate
(2)(Z)-11-hexadecenal
(3)(Z)-11-hexadecenol

(1)E,Z,Z-4,6,10-hexadecatrienyl
acetate
(2)E,E,Z-4,6,10-hexadecatrienyl
acetate
(3)E,Z,Z-4,6,10-hexadecatrien-1-o0l
(4)E,E,Z-4,6,10-hexadecatrien-1-ol
(5)n-hexadecyl alcohol

WI2)=11,70
/30 to 30/70

(1)/(2)/(3)/(4)=100/
7/30/6
or(1)/(2)=92/8

(1/(2)/(3)/(4)=63/
31/4/2, 47/50/1/2,
30-70/70-30/
1-40/20-200
AYERHEB)
=30/3/1,80/10/10,
80/20/0
MA2)/3)=111

10 to 2/3/0,
49.5/49.5

nn

(DA2)/3)/(4)
/(5)=40/60/4/6/10
or 40/60/0/0/0

1996, 2000); Hwang &
Hung (1994): Hung et al.
(1999, 2001)

Ando et al. (1975) ;
Hwang et al. (1987)

Persoons et al.
(1976a,1977); Angelini et
al.(1981)

Roelofs et al. (1969);
Carde et al. (1979); Chow
et al. (1979)

Roelofs et al.(1971),
Beroza et al.(1974)

Roelofs et al. (1973)

Arn et al. (1975,1982)

Tamaki et al. (1971,
1979,1980); Hsiao (1990).

Noguchi et al. (1979);

Hsiao (1998)

Tamaki et al. (1977);
Chow et al. (1977);
Koshihara et al. (1978);
Ando (1979); Chien &
Chiu (1986, 1987)
Beevor et al. (1986):
Hwang el al. (1996)
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Table 2. List of pheromone components and related chemicals of some. important insects in Taiwan

iR

REER _ BEEHEES k- #l 2500

BT SHRERTSHE  ()R,2)-5-(1-decenyl)dihydro-2-(3H)-fu Tumlinson et al. (1977);
Taiwan beetle ranone i Klein et al. (1981); Chow
Popillia taiwana (2)2-phenyl ethyl propionate " (1986)

(P. indigonacea) (3)eugenol

RTEASE S8R

Rhinoceros heetle
Oryctes rhinoceros

HEEHERS » S8t
sugarcane. wireworm
Melanotus tamsuyensis
/LI E

khapra beetle
Trogoderma granarium

RS
cigarette beetle, Japan
Lasioderma serricorne

fEEHR
cigarette beetle,Germany
Lasioderma serricorne

EE 1
lesser grain borer
Rhyzopertha dominica

BRix

red flour beetle
Tribolium castaneum
RERE

confused flour beetle
Tribolium confusum

(1)ethy12,2-dimethyl-3-(2-methylpropy_
Dcyclopropanecarboxylate

(2)des-N-morphinan

(3)ethyl chrysanthemumate

(1)E,E-9,11-dodecadienyl=butynate -

(2)E,E-9,11-dodecadienyl=hexanoate

(1)(Z)-14-methyl-8-hexadecenal
(2XE)-14-methyl-8-hexadecenal

(DA2)=92/8

(1)4,6-dimethyl-7-hydroxy-

nonan-3-one
(2)2,3-cis-2,3-dihydro-3,5-dimethyl-2-e
thyl-6-(1-methyl-2-oxobityi)-4H-pyr
an-4-one
(3)2,3-cis-2,3-dihydro-3,5-dimethyl-2-¢
thyl-6-(1-methyl-2-hydroxybutyl)-4
H-pyran-4-one ‘
(1)2,6-diethyl-3,5-dimethyl-3,4-dihydro
2H-pyrane
(2)2,3-cis-2,3-dihydro-3,5-dimethyl-2-e
thyl-6-(1-methyl-2-oxobutyl)-4H-pyr
an-4-one
(3)2,3-cis-2,3-dihydro-3,5-dimethyl-2-¢
thyl-6-(1-methyl-2-hydroxybutyl)-4
H-pyran-4-one ,
(D1-methylbutyl(E)-2-methyl-2-pente
noate (dominicalure 1)
(2)1-methylbutyl(E)-2 4-dimethyl-2-pe
ntenoate (dominicalure 2)
(1)4,8-dimethyldecanal

(1)4,8-dimethyldecanal
(2)1-pentadecene
(3hexadecane
(4)1-heptadecene

(1ycn=96ﬂk13 '

Barber et al. (1971);
Maddison et al.(1973);
Vander Meer et al.(1979)

Hwang et al.
(unpublished)

Cross et al. (1976);
Levinson et al. (1978);
Silverstein et al. (1980);
Levinson & Mori (1980)
Chuman et al. (1979);
Chuman, (1981);
Chuman et al.(1983)

Levinson et al.(1981);
Chuman et al.(1983)

Khorramshahi &
Burkholder (1981);
Williams et al. (1981)

Suzuki & Sugawara
(1979)

Keville & Kannowski. .
(1975) )
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Table 2.  List of pheromone components and related chemicals of some important insects in Taiwan

BB BB S o #l 25 R
Al RS (1)(E,E)-4-8-dimethyl-4,8-decadien-10 Borden et al. (1979);
rusy grain bettle -olide (ferrulactone I) Wong et al.(1983)

Cryptolestes ferrugineus  (2)(3Z,118)-3-dodecen-11- olide
(ferrulactone II) _
/N RS (1)Z,2)5,8-tetradecadien-13-olide Millar et al.(1983)
smaller rusy grain bettle
Cryptolestes turcicus -
SER R (1XZ,2)3,6-dodecadien-11-olide , Pierce et al.(1984)
saw-toothed grain bettle (2)(Z,Z)3,6-dodecadienolide
Oryzaephilus surinamensis (3)(Z,Z)5,8-tetradecadien-13-olide

*& (1)(48,5R)-4-methyl-5-hydroxy-3-hept Schmuff et al.(1984)
rice weevil anone (sitophilure) ’
Sitophilus oryzae
EXs (1)(48,5R)-4-methyl-5-hydroxy-3-hept Schmuf et al.(1984)
maize weevil anone(sitophilure)
_Sitophilus zeamais ‘
Bos (1a mixture of methyl- branched Mixture of Tanaka et al. (1981);
azuki bean weevil saturated hydrocarbons (1) and (2) Tanaka et al. (1982)
Callosobruchus chinensis  (2)(E)-3,7-dimethyl-2-ectene-1,8-dioic elicits copulatory
acid attempt of male
HiEgs (1)Z-3-dodecenyl-1-ol(E)-2-butenoate Heath et al. (1986);
sweet potato weevil Hwang et al.(1989,1990)
Cylas formicarius
s (D)allyl isothiocyanate (mustar oil) Feeny et al., (1970);
striped leaf beetle Burgess & Wiens (1980);
Phyllotreta striolata : Hung & Hwang (2000)
MRS (1) @ -pinene Tkeda et al., (1980);
pine sawyer (2) 8-pinene Hwang et al. (2000)
Monochamus alternatus (3)ethanol
KR (1)1,2-dimethoxy-4(2-propenyl)-pheno Howlett (1912,1915);
oriental fruit fly l(methy] eugenol) . Steiner (1952,1965)
Bactrocera dorsalis
JLER (1)4-(4-acetoxyphenyl)-2-butanone Beroza et al. (1960)
melon fly (cuelure)
Bactocera cucurbitae
Ed ] (1X(Z)-9-tricosene Carlson et al. (1971);
house fly (2)4,8-dimethylheptacosane Uebel et al. (1976)
Musca domestica (3)13-methylnonacosane
B (1)3,11-dimethyl-2-nonacosanone (1)2)=33/1.7 Nishida et al.

German cockroach (2)29-hydroxy-3,11-dimethyl-2-nonac (1974,1976,1979)
Blattella germanica osanone :
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Table 2. List of pheromone components and related chemicals of some important insects in Taiwan
EaEE Qe it Ay i # 2500
KN (1)(1Z,5E)-1,10(14)-diepoxy-4(15),5-ge Persoon et
American cockroach rmacradien-9-one al.(1976b,1979,1982);
Periplaneta americana Talman et al.(1978),
Adams et al.(1979); Yang
et al. (1998)
ERFREAEE - MHELES (1)3-methyl-6-isopropenyl-9 Roelofs et al. (1977,1978);
it ) -decenyl acetate ’ Gieselmann et al.(1980)
California red scale (2)(Z)-3-methyl-6-isopropenyl-3,9-dec
Aonidiella aurantii adienyl acetate . ;
EEEN S (1)(E)-3,9-dimethyl-6-isopropyl-5,8-de Gieselmann et al. (1979)
yellow scale ceadienyl acetate
Aonidiella citrana :
kaiERs o SUEA S (1)(Z)-3,9-dimethyl-6-isopropenyl-3,9- Heath et al. (1979)
white peach scale, decadienylpropanoate
Florida red scale
Pseudaulacaspis pentagona
R AT (1)(1-R-cis)(+)-2,2-dimethyl-3-isoprop Bierl-Leonhardt et
citrus mealybug enyl-cyclobutyl-methyl acetate al.(1981): Dunkelblum et
Planococcus citri - al. (1987); Hwang (1988)
NS (1)2,6-dimethyl-1,5-heptadien-3-yl Bierl-Leonhardt et
comstock mealybug acetate al.(1980); Negishi et
Pseudococcus comstocki al.(1980b)
pkiF (1)(E)- 8 -farnesene Bower et al.(1972);
green peach aphid Edwards et al.(1973)
Myzus persicae Hwang et al.(1996)
=ik (1)(E)-9-0x0-2-decenoic acid Butler and Fairey:
honey bee (2)(E)-9-hydroxy-2-decenoic acid (1964); Blum, et
Apis mellifera al.(1971)
Ll (1)2,6-dichlorophenol Berger (1972); Chow et
brown dog tick (2)2,6-di-tert-butyl-4-methyl phenol al.(1975)
Rhipicephalus sanguineus :
R ARMUERRT AR ERBR AT EFREN
Table 3. Area and species of sex pheromones used in Taiwan in 1994
=) BRI SRR Higg R TERD, BRTEE RIS
NEE FEB AEE O RMN  AEN HEN  AEN  BER AES BEN
%It 13,250 79,500 2,000 48,000
iy N=] _
i 3,303 48,438 2,123 61,044
e 700 26,702 700 25,689
BE 457 21,936
HEk 1,500 180,000
£ 300 52,500
etk 220 8,800
REET 17,800 176,576 4,823 134,733 1,500 180,000 300 52,500 220 8,800




HRESEATEE AR
MRBERERES

B MR 53 W RV B A IR B E B
BRI AU FAREERSE 8 Bz 9 i RS
HEEWII Mz L K (Glandular epithe-
lium) - H 8 & 9 MikEHESE 7 I - Ttk
BRI R MR A ERER « e 531
HEIREERY » @B IR R e
KRR RS - R ER R SRR EE A
BIRE - HEREEEYRAAR BRI
A% TRER IR E EVIRABTH RN ER
ZEnIBEYIE (Precurser) - ER B RS 18
W FHSERE TifREEEREE S
F%; ek 4% B Bk B4 25 8 22 (Pheromone biosyn-
thesis activating neuropeptide - fi§f #§
PBAN) - bt FAYIED 21 ERERHERK > 2T
E#7R 2000 Daltons - #EIIH eSS
BRI L4 U V5 55 (Chow, 1994) - LUK

B —EHHRISEHE 10ng HEIRERS
(Sondheimer & Simeone, 1970) - {42555
R EIZEA - SIMERTFRriEE] » Wi

FE—R I ERIREZIA TR - AIBOBBIIRIL -

% 1B(Shih & Chu, 1995) + FHIE&IB(Cheng,
1989) - Jz ¥R i FHB9 HE ¥H E K I (Hung &
Hwang, 1990) - (LIRS R H - SERHRE
EBIEEE © T RIEIRRI A5k TE IR R 2,
(Hung et al., 1997) RN @ RIAOHERE
£ B A %% 8 (Guava mealybug, Plan-
ococcus minor) (Hwang & Chu, 1987)87E
BRI EREE -

SR ZHE (Calling) /3 I BB SRS - R
BEEABETR - BEERAR IR A e - I
BEPABBIRAT TRy T R M B 1R 52 4 BN ]
FEEAR PR ERIRAR TSR KT 1®©
HRES SR MEEBR 2R - MRS RBIRS » RS
MEFZEH(HER) - RENBIZSEEESY
E] IR B AR RCE R R R RS - 2
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AR GER (Emission rate) Q (BAIR%
T /%) 8 K &R R & & (Behavioral
threshold concentration) K (B j54>F
UHER)ZHE Q /K SRfl B M & iR 5 ER
BT BRI BRI - RERE
REEHE(Active space) ; HEIEEL QK 8
B - HESUERRGE - BER RN RER
{8(Bossert, 1963 ; Sondheimer & Simeone,
1970) - -

H# LR B LB MY » TEE
A EHYER(L BB 3 (Trichodea) - RIS
PIETEHRSHIZe M - BI85 5 T B Ze iR b
REERRZSHS AL ERES R L
W, AT K+ 8% Na+ Bt 75858 » B4 BN
2T B AT o ST A4 400 2 o e
SRRy KBS (Deutocerebrum) » FEf3 &% B
BRI [RE1T R S E(Chow, 1994; Mattews
& Mattews, 1978 ; Roelofs & Carde, 1977;

.. Shorey, 1977) - BN R B ARZRIEER

ERRK 0 W OB S % IE S R %
(Anemotaxis ) » BIfEERAIMER RS FEY
BRER - EAEMREE(m 7y) > QSRS TR
17 (Zigzag flying) - BETHESNF - JoEmE -
1T IR - A T R B AR T RE -
BEEFHN RS2 HBIRFEEEEEN

- ITRKESHIA SR - — R RTERRR

T HEESE o FIERREE R » LIRE
AR B[P0 7 SR BRIZR » BRI — M 3 G i
5 1 8 T AU S B0BE BF (Diffusion  gradient)
IEEBLE (Concentration gradient) > B
TR IET R - BB
RIRERIT - REEHANBRT - B
BELIEERREER - TR — BRI R
FEHR (Odor corridor) + HESRHTAYIEERIREE
REB AR S SRR E
BRI BFTTER - HEM RN B BATF
REYBRY - EtL - BRTRIFH RSB EETRE

-
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M ERARREA LRI BIREE - EHE
BhiE EERRZ B RERT -

RERREELW<ER

FAE 1930 £F - BRINGRE RIS R igiy
Fakes EITH B IEIR (Grape berry moth,
Eupoecilia (Clysia) ambiguella ) K BHRL
B (Jutsum & Gordon, 1989) - 1932 4 >
KB ESHEYRERM Collions & Potts Ji
& %I A £ ( Gypsy moth, Lymantria
dispar) RV BEBEZEEE - —FHILIA
TR+ SR M R SO » T
H-FEaA 12 SHEEBEIRE SR
82 RAGHIRZ SR AT, - /E R REEERAIAY
K BRCHIIHIBAEE - BRE ‘DDT
KB OEFIERBRIE » BB ER 1960
F2 1L (Ridgway et al., 1990) - Mk EE g LR
BB BRI GET RS
& 1970 FEHRMEIRSE Disparlure #iEE
G QIS SRS S MERE - 7 1972

% 1977 ik 50 B MR M £ 1977

FIERER R IEE RIS SRS HE E RS
fX » RIS Plus-disparlure #3832 - 54} »
Beroza (1960) Y38k eiB B B8R s
T - BRBHOKEITE » Gaston et al.
(1967 BRI HRABRE BB Es
SEAIFHRRME - MBI RITR - HE 1978 4
Albany EREEZ FIAEER T B AR TERL 85 5
( Cotton pink bollworm, Pectinophora
gossypiella ) YEIE S T8I (Gossyplure ) »
G ERBRE (EPA) WEMERL
(Jutsum & Gordon, 1989 ; Ridgway et al.,
1990) -
HARMBRERIEMYRSSEE Y
&R AR o man F(Hwang, 1997 ; Jutsum &
Gordon, 1989 ; Knipling, 1979 ; Kydonieus

HIRE

et al, 1982 ; Lewis, 1984 ; Mitchell,
1981;Nordlund et al., 1981;Ridway et al.,
1990 ; Shorey, 1977 ; Wood et al., 1970) -
1R EEAE (Detection or monitoring )
BIDACRAR B SRR MBS SR R -
BUHE RS RS RARS  RBERR]
REFRSHEE A RERE SR
REBCR AR o BT EEEE > HAEY
HRERE - DUERRE SRR s AR T HALS
Kz 2% -
BRREFABZMAEFADEERN THKN
EBRR - (DVRBEEYIURER - (BB
R OFATHERNIIEE  OFBIER
BN OB GBRIETEE - WeIRE—ERE
B - OEERATAREANNER > QFBaR
7 20 AR B e L 3% A g e e
B QORBETHEBEWARLER SRS
EERDD + (OHMR LRSS 65

- THERERTRS SR LB R BRI 2 RS -

BEEERRANRHRE - RReHEEE
BEIMBR R RREN R LA P
fEss o AT T SR A BRI R R
FEZBLR RAAREHIET(Educated guess)
RRFRANRNARNEYES BT
RO BT R P BB AE - AT

- EREIE I R RNERT B S 1~10 AEE
- THEE RS IR WA

RE - EZREREHRE—EFHS 0 NS
BB ARM - B4 > EHEH4E RRK
REE BRI - ST AR B -
BREFRFROBARTHTIRMENT
A& (1) F 8 % 4 8 8 (Occurrence
detection) : FI{FHIH R AL - ABHHHE
REBRE  MBEYEE (Early
warning ) - FIANTEREE - IRIER H bS5 81 ]
REARAYHIRS - BEL  (ERRIEES
BTSRRI © LUHERIRITREIASRIS ORI -



HRRFAEREEE LY ERERE

@k F ® R K R E H (Threshold
monitoring) : B HEISHSMAR4EH > &M
FHIF SRR R - EE BRI R
BB e PIREE R R EREa AR
ACBRREBAE » TR B HERERS 1S
P — S IRE HME RN RS E L
P GE fF % B9 G 3E 58 1 (Precision timed
applications) » J/>SER{ F B K R BY - ANk
A 4% 1S A2 A B B 95 PR G B 1T TR M B 3
(Prophylactic spray-on schedule control
approach) » B[4 50 %2R FHE (Madsen,
1981; Wall, 1984; Antle & Park, 1986) - (3)
& % E G 3 (Density estimation) : W%
EFRBEHNEE  (FRIESIER A5
BB AEHEEE R R B2 1% - 43 FULL
s dkAsas e 0 M LEEMEZERT - RAVEEEME ’
ANILE AT B kA B R AR R R - AR AR
I BACHIEE RSB (Trap-catch) S 5 B R LR
& (Population desity)HFEBINY: - RISIES
a5 R L (Risk assessment)E AR -
FIh  ERIE— S I E SRR A8 -

REBEMIBITR  DRIIEARBEE

[

€ BTN B R BLR N BRI SE TE B I
HERTRI R EREA A - 2
A[REABRRRBIEF & SRS EE
R H » Whitt— P HEFE R RE S
RS o FIAETIING 1987 HEE#T 1
B 5 THEFETHWFHHAI0.8 trapkm?) ~ 3
& 3 {8 Trimedlure 55128/ (2 traps/km?)
B 7 TETWE(Cuelure)iE 98 - 4 BIHEHEIA
BERGREW - #b s 2 Tl (Medfly,
Ceratitis capitata) e JINEHR » & 55— &H%
REWEAR » 7 BITHM s ) B A e s 4 iy 38
ZE(Intensive survey) » AR EEAIZIRES
REWAR - HIBRBI B85 8 (Eradication
program) °
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AR AR S - EA SR EWE—
KA - RUAE 48 /NRRIFA BBt 2 FE B 210
km® ERINER 1 F 7 EEZESES - Hop 100

- BRI RFHEEE 2.59 km? ER 0 5

SMERFBE 156 km? EHEE 50 EHS
2 IRREHBAERE M T AR - BAE—
SRERETEHERRN T REA R
BRI - RIA ST K8 3 B
BILR(E - HRNRFEREREESEE
iR - BITERR BRI — T
B REM SR CHERSE > 50 ¥EFIFGE—5
REE SRR TREEIEHE -

JPH 3 B 5 SR BRI AB S P A
BB AR 70 $RETHMES 10 GRams
20 YRLFER - (MR TEBIMREEES - IS BB
RESEBASEITIE R 180 cm 5% - 5
BRBIE'S ml - HEBSZERTR 230 B/km? o HiE
T R S BB P AR 2.4 km [

. (%7 23 km®)» 1§ 2 SEHEEE—JCEABMEEE 2 iR

SRR SEAOTE 3 18 ARG 6 X - URE
BRI RS ER R B MEE B
REPHAFBAREE - ARRMRE SR
17 R BRETHO 12 % SRR RN
EEHRE  SEBRIRR -

M&EX - EERFESE YR EREN

- I8 (Apple codling moth, Cydia pomonella)

W BBE TR SIN S b S5 IR
HEZERAIG - HRILTTEA 650~T5 % HyMEBEX
B - LS IIRFI R M B IR BEa  28 A A BARAE
ALITEBI R - FRRTRASEHBE 8~9
Sy - TR 10 HERE 10 % MResRE o
B HEBERTE - MRILIERE HESE — RENR G EhEE
Ak o TRRERBERERE 10~15 K -
ERENBRBENERRE A
b BREHIELR AR SN E A
BENBRBNRERE  FREAERE
s akas Al AT RANHERR TRRITVRBIIRDG - Tak
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JoK i A L T A B B 2 TE AR R
% R R M B IS SRR SR A TR A AR
R R ERE S - DR ARG TASRE R Bkt
B (Hwang & Chu, 1987a, b) - HEis%k
TEREN T ERHU SR BIRSEF SRk
HHARRRBHRE RS  BRESAERE—
EEE & - ER S EAAS AR
68 % » BURER BRI RIS R SR
RS ET HE 113 K& 157 & BLER L,
HHAE - FER 2 FNHEZERG5(Shih & Chu,
1995) - MR ET BB RBERTIEZHE
FIR BT A BRI - AR R R
BEOUE N FEBIBGIEHERE(TARIL 1995) - 35
BRI - REMELEHFEREANS
& BHRAZFHEARYEY - HRERME
I~ SREBEAEDR - B BT RIGRERTE -
MR REFE T HHRE AT 1%
{EFTE(Hwang & Yen, 1998)
HBIETE A S B AHB(WTO) » BISh
B SRA GBNTEE - BB REONESE
FR - TTRERT AR E B A B A M &R

ARSI - R R RS A R R A

LS Fi - AR AR SER AN
TR - DURESES A RIIINEE S - MR
ERRERTIIEZ 2% - B R
GRS R RA AR - B

TSR ERRE - BEER RIS RREE

HREAIBKTE - NSRRI EEEH
W DER RS R A F ARt
RN B R e - FROLETF A TR - SEABEMITS
i BeEFEE 2% -

2. KBEEMIESRMEE (Mass trapping or
attraction-annihilation ) :

HIR RIS & - KESB N EIRESS
BRI S ERE - BERT R A SR
s (EEFEEMEERE) DR EMRRIIR
ERIBE - MM EIGIERaE e R R a%

Rk

B DR IEYIRER -
e B A A 0 A 5 M
EAHPRHRRRAER MR

| BORBAILEERS R R T A

i 8 %X B ¥ J7 Male mating potential,
MMP)AR 5 B - A3 E R HHE EEHERK
REVFRES - HEHITR 80~90 % LI LAy
B THREEREFAXANEREE
(Kydonieus et al., 1982 ; Ridgway et al.,
1990) < [BRLEEHRRBET - MMP T8/
1R 18 DB RS S AR BI AT E R R R
HIERE - ARSIt B T |30 -
BE AR aR R ESRSBOEE > Bl
ﬁiﬂ?ﬁﬁ@ﬁfﬁﬂ’ﬂﬁﬁﬁﬁﬁﬁﬁﬁﬁ ' RKE
RERIBR IR S - B4b - M kEEE
R TREYRE - WRSERASEESH
e BAAT S B IA S BATRUR - KBS
AR EE BB —3 BARER

- HIEEARFEREGIART - RENFEHISNE

BE D EREG 8 RRBEREENN
FAFFEL -
HREARFERER - (TR a2 05
ROHE - RUE B R ER S E R
HEAVRATIR  ROLFBEIFTE T HR T
2 2 L7 5 R B B BB R A 8 R EE

- HIFEEAR M ERIE - SRR 2R S R

eSS - FBIITREAMGEEH > AL
M THRFSEOH  RERERSHE
F > SRR SR SR RIRRARE - SLIBAGK
RESABBRNT - SAEEA 25 EL
EEREEE - BREARIIHIEARE B
MBREFSFZVEE  BRREFATELY
§ BAREEBaSRBEERSERNT M0
K -
MERRERERE  H - RAEES
HBREETRRE - — A ESE AR
R - HEAMER - Hifl - RERLRER



MRS EREEE b EHNSE

THBRE - MARTRNRBAS TEHENE
REEHERY)  HEEESSHEE N APy
FEREST M LA RER I BIRESBEE
BIREE o B - HEMERRELS |50 - KBt - FUA
BRELERBERABRERSGLEERSE
&% * 3 E FE 7% J7 (Burkholder & Ma,
1985) - 5351 » AIEHBEEG AT B 15
BIEREREBEYIRTR - L EBRT
RRBHRILT » REUEHR T HBE s
& EETRITH(Shapas et al., 1977) - 334
MU 1970 FERABMIFR - BRBRSE KR
NERHE  BRESERNER Kt &
BEECEBNAREAEE HERAER
ZER -

HEMEFRMS  LBISEARHERER
EEAT BRI RE ML SbGE - 8
FEMARKFEREEAINRESRBENE
B (Bestman & Vostrowsky, 1988) -
Bign 1970 L1 75 5 FAAK B 83 (Western
pine beetle, Dendroctonus brevicomis)fT

REFHE  BRRRERSERATC

283 tf - BRREKRREER 30 BRELT - MBEUFEE -

FA 7% #2 /[N % 8 (Spuce bark beetle,. Ips
typographus) N B RBIRFEITRKBFER
& 0 MBS RIFHBHIEHRR - 1976 £ERXEHE
BATR/NEBREEERKL 3 TR B
1979-1980 ££ 1 FEHARIER 60 BEFEHZSA
B T4 RS/ VA R5E 1982 FEHFA
ks 20 Bk (Lie, 1984) -
DHBRBEARERRREZE TR
HIEBHIE % » Sternlicht (1982, 1986)7ELLfA
?Ua‘&ﬁfﬁﬁﬁa‘ Citrus flower moth (Prays
clrfy R BEFER TIE S =R ERER
B 120 [EESR0hES  HEAXRTFHRWR
TR T e i o SR VB {7 P 5 2 R R
38~50 %-Madsen et al. (1976)7EFRRERYEE
BERBBEREEER - FAERE 10 FEH
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EaS  AEFOETWREAIBHIGR - Teich et al.
(1985)¥r | LI 15| BN 8 T A IR 6 H &
RS DI EIS SEABBLRSTS Egyptian
cotton leaf worm (Spodoptera littoralis) »
FESR A B A B AR TE EEB (A0 85 8 0 9 FET A
HFRED 20~45 % - HAT - ABFREER B
Dyt & B By A a R EE
R - MABREBEREHERRRRBSE
(Cotton boll weevil, Anthonomus grandis)
— R ERN BB RREH B P EES
PRz —(Legget et al., 1988) » 1988 4E7F%
BIRESHER » RERAL RIS - BIATEIN -
P 7 B2 R N B 4 BELSE A TS 158,800 ha
NBEH » BEF 59 BfERE M K& 825 HEMEK
HEEERAREFRNSRBE  BRETAE
B3RS - 1988 EFERBIFERET - ®IEIN
R - B SR AT R R RS T RN - L
1-2 trap/4 ha R 5 BESEER 120

- BEFEETRESABARERHE BE

SEAR AR BRI R R A 50-70 % » MefCHEtE
HERKERMM  FHHMEA 1875
USD/ha - { R & B LUK BFBREKIIAE
&% (Cutworm, Spodoptera spp.) HIB$4 B
T FERBN— © LB 3,000 AtERY
B DIBAERE 2 EFRSA8 - BRI

- 30~40 % BEHAXE BRI REAE

WE 9 ERE&SN  BRAMRE @ HEAE
TatE 15 MLl LAEESss - R RS
B

1912 £ Howlett RENE B R BIHEFH
(Citronelia) &1 #y B & T & i (Methyl
eugenol) F1 52 T 7 1f (Iso-eugenol) % 52 B iff
(Dacus sp.) B 88 & %9 3 3| 4 (Howlett,

. 1915) » ¥ 1952 4 Steiner A FFEF B IRALE

T B HAIFIFEME: - KL » Steiner et al. (1965)
7+ 65-km?#g Rota B » 1 8.5 g/ha BB
& 5% 7_573*’&5357—?@5@%@&%&1‘&(5 cm?
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= 24 g BEER)  UARFERBEEEE—F
SO BRI 3 B B A B SR MR -
1957 SFLIK » EKEERERLEMMN B 48
HESRFERE - R ER ARSI R R

FEOBEE Py R - I NERARER

RFS I WERBBEETT - T E R Ee
Bl - BIBEMESRRA RS - W] RIS R AR
ko

EWFI (1985) B 10 AELL RHA
EH FAHRE 5~10 EFSRARRLN
R HRBEEIWFERTED 53
% - T BRI AR HiA T A% 1,500
JG(Lee, 1985, 1989) - BHEE A (1991) WRES
REETEE RS - FAEKE 4~5 SR
IR ER SRS 0 8~9 (HEHERRIE R
B aS 0 K 13~18 @EENRIRMEIRES
&y 0 EPASERBNES - BRERE
TEEEHHERIRD 60 % Z5h8ms - HEnE
RUBKFERERD 40.7 % (Yen et al.,
1991) - BRE A (1991) $EHL 500 AEEE
H » FAEKE 30 B ERBSEISEAR
a0 TR 20 % ShEE - HE AR RIS 24
% (Cheng et al., 1989) - EHZ A (1989) &
PRI H RSB R AR ES - LA
RA[E 82~97 &% - HMIRBERETES
B 4 EHEHS THOHBERERE 65
% o HEEEREISTIAH RS - SOERS
FRASKTRIHi 4 &% 7,000 ST(Hwang, 2001;
Hwang et al., 1989, 1990; Hwang & Hung,
1991, 1992, 1994; Yen & Hwang, 1997) -
EREG (1987) 1A 540 AUEHEVNGIRE > LifE
ARARIRRAEEETE T T m
B ETARFBRR S R RS - RS
TRERE—EER » ISR BRI SRR
ZESTERGEHIR(Chiu, 1987) -

FASBEESARAREREHNS
o BERBRIES  RERRUBIHK

RIS

B BT LR RS

A - HETRE BB A A BRI

5B, ~ THIRIRIR, - FRIERSTERR, - HEEm S RStk
TEIE 6 B2 A B ¥4 T /E (Hung & Hwang,
1993; Hwang & Hung, 1994; Hwang et
al., 1995) - HERERSHEN HELESRER
BYBLE » BEEETIRK - (S EI R R R
VRABRYRER  EBWERBU -

- 3XEFHESAEEEE (Mating disruption or

confusion method ) :

Beroza (1960) BXRIZH & R HM
RERFRIRBERU M BV R - ST T sk FH AR -
HBIEFNRETR  KEREEHNEN
AHNE] HHERE RS 4 - Gaston et al. (1967 )fé‘:jz
F EE R B 38 B R M B BT R T 4B
EETA{TE - B Shorey Fi1 Brook #5273t
BREEHERN(Brooks et al., 1979) » 1978 4EH£E
RAEFBEH X UER Albany International
Corp. 12 HHEVRBTERL S5 88 M B0 IR B T B IY P
ot LM BREC - 177 ELFY 1982-1986 EFERIANIN
B ARSI B LR EE 5 e T -

RO F R M MR ST 20 » 3t
2 - (DESHERHS IR (BaResk
e NEBRENSEBREEEEEY

(Adaptation ) K oo 2 4 B8 %
(Habitation) ; (2)BRZBHIRRMBISZET
IRBRESREERENERER
(Camouflage or mask) ; (3)7FSIBEHE
BERET  EEN RSN KRR ER S
BELLHEER (Imbalance) ; (4)EBEHS
REREBFEARL S HEEBBIEM
(Competition or false-trail following) %
HRIER - A - ST BT AT
F(Bartell, 1982) - #H3 I » HiERE RN
FEEE] 70~95% LLE - AWIHLEL - B
A 38 REUTS DA S S8 1 K AR B 0% B AH R 43 L 451
B & BT # 1/ B Minks and Carde,



MRBREREEE L ERRSR

1998) -

TH SR B AR IR RN, ~ /)N, ~ EH3E
BB, ~ PR TCIE RS TR, - SRR, - DL
R RiB (Oriental fruit moth, Cydia
(Grapholita) molesta ) ~ Tomato pinworm

BE & i &

(Peachtree borer, Synanthedon exitiosa;

(Keiferia lycopersicella) -

Lesser peachtree borer, S. pictipes) - %%
MR, ~ R TEAL 9% 85 S04 P 5 R 88 Western
pine beetle, Dendroctonus brevicomis)
20 pRREE & - EITTERE > BEwRTE
BRPEHRER - BENRRERAEERRE
% (5~20 W/ AEERIETETRN
PR - itk - MERSE AR EE 50~200
/REDE  HREERIIHE SR L -
BIPRERIEE (1997) MRSk IEIE R EE
BUBEERETERRERNL - YHESS
BRERERTERETEZAERETERR
(Hwang & Hung, 1997ab) - FEBIHEE
52~67 T¢ /N - HIFFERTEE 5 @A
TR AR - R RIS (IR R
BIIHIS 5k 94.6~100 % K 48.0~96.3
% - BRERERRE SRR AR SR
REWD 11~72 % BHIABCREEE -
ZHEEAMBEFCHNRBENL
(Slow-releasing formulation ) {2 FRSHE F
i AIRASHARSESH RS ERET
BRI RO » A TR S — i
DASS 9 B TR R B 2B b i A I - B
HIEFRBE - FIA0EE Hercon 2B H S E

Bl (Trilaminates or flakes) - Scentry /A 5] ‘

#5228 (Hollow fibers or capillaries) »
Fermone Z3E]#Y Liquid flowable » g ICI

A FREEE (Microcapsules) » & AA{SH

N E BB S Mk (Polyethylene ropes or
particles) $F - HEE R BIR S SRR EE
SR+ R SRR - &
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BOREHRNER  DHESR S ER  B—

EEE - ST E RSB ENE R

BTEE 2 2 AUREGERRERITE 100
R RICRERE - ARE RS EER S
AFE 0.05~0.15 EIT - Ak - HEIRSEH
RABT- LA IETIAT « b » FAAMRS
RETRIE 2 EERE SRR R » IV BIINBIRBEE

H o R EREHERRE B ARSI, -

E R M B S R 1 PR B R R R
B (RILAE TS K R TR B AT B ik
IS BT A HO R O - AR A e
SRR EICHES A RRRTE « FHRS
REORE - RARYBRIFEES - RIS
LRFAEWIERE - FIFM BRI SR LSS
R - WATERAERBER » FiE R SRE%
HEBES AR A B, - FIRSET T EIR s
RESNSXES  HERSSRBIR RS
BN TEFISEA - SRR B R AT S
R EEAEBIERRKET - BOHESET
BTG - BRARET LIRS LB S RN
BB RS KM B TE 8 -
4R EERAE S AHTHSNES:

SHNEE T S, - AL SBIARST
SUES > WO EEEEBRAE B
3% » ATIRFRIF M e S AR s e
B AITTIRARE BT - AT

| BERREBR - BIMEBRE RSB AS AN
MR R S B (Ried] et al.,

1985 ; Haynes et al., 1986, 1987) » Hifit 2
ENRREF BN BB RAE T » iR
R EER SR FRYSRHE ST — R
AEFELCR - BiEET B SN E My issme
BE o MRS B B A 5 e
M HEREEE A B R B RB U E HAR
EFIRBRARANBIR - FEARTERERE R
B - RN SR 0 R SRR R I R A R
B& - BLUSERE %8 (Topically testing)
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R BIZR B R F A i AR S e PR
TR - DUBREE Y 58 A A% 8 8 A9 fE
(Suckling et al., 1985) -
SMBBBRIMERMAR

(VRTRIFA MRS 52 BEORETE R - BT

W RTEAEREE o A0 B Y ki
(Ostrinia furnacalis) BB EHKEE (0.
nubilalis ) {7 H (Hwang et al., 1985,1990;
Lo et al., 1989 ; Yeh et al., 1989 ) ; BG#
/5488 (Planococcus minor) BAHEEMRA-
A ER(P. citri IR R EH(Hwang & Hung,
1988) ; B M 25 B Ml W ( Conopomorpha
sinensis ) B G R FEEE 0] o] fH 4R ( C.
cramerella ) 78 %6 34 &% (Hwang & Hung,
1996; Hwang et al., 1996) - $9 65 EAETR -
QERIFREF B S BT R R EREe
TEH - QFSEBREsamgs (Flek)
HIYERT  RIHRI R RS AT A S R S S A B
710 DR EE S ER - QIR KERIEY
BIBEARIREEY) - NS R - 315%s
EABRBENEHHEY (Crop trapping) | -

RN MRZRRGHRSE 2 BIBLLE

HiIRE

BRI - BRI SR AR

- ERIERREERER -

BERCERZ=NERLEMmERS

RIS SBR[ 357 S A S B L
B WARERERMEE LMY E ) -
Inscoe et al. (1990)§k B/ LIRS

- BRI 300 1 HrhEREEIRERS R

230 1 - HREBRARFRIESE 30 & - R0
THEEE 18 > HMt FkmEHnn
(Attracticide)FEH 24 16 ; AMREESRE
&% ERERWRE R - B8R EE
AYHE R B S AR IZ 6 A 5 BB
LIS IERBURT  MERRY » Rt RRSRIRER
FHREFRBEENER - TEFERFRNE 8
— 2553t # (Control program) - HE AR
A~ RECT B - RBRN  B—RiEt
E(Survey program) $+ BB M HIRRIE S
N Heliothis zea ¥d Spodoptera frugiperdu
ERERERSEFINES - STIB SRR

»

Table 4. Comparison of the toxicology of some sex pheromones with that of a commonly used insecticide,

azinphos-methyl (Gusathion)

78-12AcY Z7Z11-16Ac? Azinphos-methyl
BERE . ByviEs E8-12A¢ Z7E11-16Ac (BER)
OfR=F M LDy, KB NOED17.1 gkg NOEL>15 g/kg M:16 mg/kg
F:13.5 mg/kg
BN LD, KE NOEL>20.0 g/kg - M:456 mg/kg
- F:220 mg/kg
I & B LC,, RE NOEL=74.7 mg/l NOEL>3.3 mg/l M:69 mg/kg
P:79 mg/kg
o gk 4 H& BRI BIER -
AR HE& f1ER #&IER =
Ames EB RN - EfEH HEER $RIEH
PN &4 RE, - NOEL>3000 ppm 0 M AR RS
90REE B L] - NOEL>3000 ppm R {E RN 1
OfR e EIR - LD;10 gikg -
96/ e F B LCgy=540 ppm —

l)ﬁkiﬁ'uﬁﬁﬁ%ﬁ%@&#%ﬁk?ﬁ?ﬁ%ﬁ!ﬁﬁ%@%ﬁ%}
DIBHLR BT BIE RS -
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FE  MMRERAN T ENRSERER
it » BT FASR BB 1 o b B S o R
HEE - 4 PR REZIRA - $120 Tomato
pinworm 4% & 5% 2 re s Ak BLIE F Bk A

A BUNCA TR - BREhnE

ik B 1 SRR 120 O R B R O VAT S T

F - INBUR RIS B i E S Ss 8

EAERERIRAEITRRAR TR » BUATIIAN ~ Hh Bl
PHBCRF B Sh SR st h g R BB R
WRRFEET T T - DI E R S REat
B - 1986 FREFERIBTHESEER  BE
H 225,000 FB2SWH AR ENEEF ST
ABER - i B AT REAEAY) - Erh MBS TRy
Fahes i Sk 51.5 % HX R ERBUR R B HRiEL
FESTRUG 22.7 e 22.5 % » FAABAETNTE
HEBERDER 3.3 % - it - HTFE%
BRZEAERBE R BUN LA A RY
TAE - MBS SRR RER A S
ERERR - fiin 1984 EYRBIIASSEE
2 ¥ 8 TR BRiXEBHaHEsN 1478
SIRERETTERFERTE -

1980-1983 ££[] » 1o ~ KM - B R E
B <5 9 R o Tk BR YL " i LB 92 /A "(Pilot
study group) + YA B NS IS 53
SECHTRAURR M - RSN 1983 £ 4 AiE

REENEBEBIRIEBESEEBLE

Bl > BURFRERMEEIZR » LUMIIE G e
XER - YRR E (Tier-testing
scheme) + BHEEIE LM &R T AL
8% (Product chemistry)fy k22 sk an{
MBRE—RI - KSR RBERSENE
R HEEBIEM - RN E Case by
case) - HE |k - B LAVEIRE: T HEnm
Gossyplure  HF (Pink bollworm phero-
mone in hollow fiber formulation)7E 1978
FEXEBREBRBOZTELT - 1979 £
REBRBENERSE S5 (ORRS4E
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BHL A QONEEHE 1 - O)—RES

M (OFEER RIS GV EER RS

[IEEE = SE-E-Sag 1 PR EH-F {:DEX (&L
(Biochemicals) v # 1t 2 {# 31, 3% (Semio-
chemicals) ¥ : 55 — 3 B % & ¥ &
(Microbial control agents) - i A FE(E(LS
M=Z=HER '@ 1R B EB S [Exposure
potential) » (2) & A & & 3t B& Maximum

* hazard testing) - @FEEHFBAFET B

AIHE RS REMETRRNER -
FERBEINER)  INREIRTE N
BEHEM - B o as ek ey - R
BRI R A RFERGEH - AIREESE
fHERD - RIS Y6 FIERAE 2.5 ha UTF
BEFREAE IRABESRE " RBRSw
"EUP)- IRFHRHRRRSEEHRE
B RRETEARSENMN - BEtE
H - BEEERH  DHEMENC A W
BRI FARAE 50. g/ha LIT » HIE 45058
HERHRER -
BREHEERBIEERARAELEN
RMeem ERRRY - FRBEFENR
FHEZE ML TRIRAESSEEE % 1
RENTE - TRER - REAAEHERE
TIRRERERA - T LR N E B eiyE

BEERERERSTHR - A RARERAR

%2k (Cost-efficient) - HRTHIKEE B S
FCHRRR AR A AT » KRG0S
IR BB » B TC AT B SR 3
R - LERMEME DR EEER N
i - BURTERI SRR AR - TBAR S
BRATRRER - B ATIRERIR BRI SE  B
40 : B5 %A (Esters) - &% %F (Alcohols) ~ B 4H
(Aldehydes)% - BFEIEA# RS LB HE
SRERAER TS A » DIBE AR B M B i
RYRFREIEREL AR 39N BUR BB ROME R T e B sy
RETETT R IR B BT BURE 7 158 » A RIS
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BEE LA -
BHRfESEBERESN EHEmRERE - R

TEEC BRI RN R

BT | LSRR FRESEMN

BISHNEH - RRERRE  DSiEs

SEBUM P L SRAENERFE - 4 S G AR
A A BRI e B R G
B -

fheB R R

Klassen et al. (1982) [EIRELIFMSEE
HRHBEOYHRRFBN®EE > £
610 HEESBEEE T H 193 BAEHRER
B - 12 ERAEARRSERE S EAETH
& - BRERRRATERERERE - DS -
KA E RS LEERS | HEXRTRR
% DS RBYE BEKS 0 e
SR BEAR B8 - thfIeRh S s mii 5
RRENT L TRBERIE 0.0196 LLis  Bh& B3R
FRYEEBIARRAE - (EF% BEsBIRBa T
A REE BT (Lewis, 1984) - B RS R E
i U BREREEESt  EHEmS
FEATRA R RN 2 MR - i R RER
B AT 2 A R IE BSR4 - Wall

(1984) 738 R B AT B S LB BERRIVITIEE

REGLERE - EIKEFRFLE FE” WiE
TR MR EEAREE RS E
€ AR I B RS SRS SRR
% MRS T ¥ % HEERH e £
SIAA TSR B AR PR IS A AR 2 T ge »
&SN SRS ER SR TR - RRLIE
SRR R LSRR AN B » BREHE
BSTELTT - BB BB P 2 8T
R REREFARSFHRSCHEES
(Lewis, 1984) - RIREHEFE B R HIELMHY
IR M E IEREACHR » A e s S e FHRS B

iR

BRI R -
R P 2 1 A R S Y P

HIRBOBERIEREITR  MEMFRRRRE

HEENEREEFIIER  SEEREAAR
HHEEBAIE - ML —EEA - e ER
EREIRER - Campion (1984 ) SREFFFAL
EEENEYE SR ES T AT BIR SR
fER5iE AT - (DIRITERNER RS S

| BRER - QBRI - Q)ESL

MEBEALE ROFHRSHE SIS
H © RIS RTS - BT - T
Y SRR B M P SESE ) (Lewis, 1984) « A
ERAIANERS SIS ARE  EEE T
SREEL R BT B - BB
R () EIRTERSENS - NESR A RIRRE S
EERRENGEFR ; (2RI R BT BRI - B
BESBIEE - LR MO SR A - T
ERHIEHR DB HEMBHEH SR BiE
R ETHIARERE | (O EYR T e B
BE: ; ()Y E Iy S5 S AR M L o o £ L — )
BES OFSEEERCEWRREDN ()
R (98 () &t OBBM/ - 10
SIREBTED  10NBHES  ADRS
P 53 4 B O SR s oS » A
REG - HHkIEE - HEMeS -

RSB S BB AR
LB AR (HBEE) » (AR R
FIF - ENRPIREE S R SERE
B AR MRS - (TR (LB . BED;
BE  TERSRIE B R R A
YHE) - AESERMITEAR B
FAOHE S A EIGEERED - MR M RR 5
IR EREMETHE: OK+LEE

NAFEES RS EERER S C O REE

DB EAMERECER  £5 RN
EAEIHEES SRS BANRER AN E
BEAMRIBBEERS SREHT SR T



HRIBRERE T b ERERE

351

VBB RAE AR
BT R - R EIE
B it » - (evIAE

B E B B R BB e
: BREE o 2R IIRESRETE - AR
R
|
HER e EVEARGE ¢ LR
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|

TEERREE R | R
FERR SRR - B R
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Fig. 3. The profile for basic and applied studing on insect sex pheromones and related chemicals.

FERMERERNRIZERAZTE - (2)
BRARERGTHEZINE - F R isEa
BRI - EHEASTHRARSR
£efii - DABHTIC R EFAFTRS - (3) AWM E iR
RAERIBERE T < o — B 5 R EH M
RHEVRETEUAR AR SRS
BEVIEYE SRS ERAR RN
FRATHERE ~ LL3R - PR - BIRY - RBROEK - K
MAF IR  (OFFRMZ R - B
W~ M - AU BB RS - REY
H B REEIRENEE - 6)RBRE
AP — BREEREAR B B TR AR B ST 41 B
WEERIZ LTI - STREONS - RALBRIEE

T~ R EHes RS AS I IERE - (6)BERE S
B — R S M PR R O R A i R
HEEH RIS B R R A s
HIE R B AGIRE - AYEHEZ L REL S
TRZCE RS T RS R RO S
HOE YR R R A IR o - SRk
PHRE RN AR - REEEY) - BT
B DR ARSI ST - IR

RS -

SEXM
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ABSTRACT

The great advances in analytical and synthetic chemistry over the past
three decades, coupled with sophisticated behavioral research, has led to the
identification of many semiochemicals from insects and plants which can be
used to modify insect behavior, physiology, reproduction, and even to affect
insect survival. Sex pheromones (also called sex attractants) is one kind of
semiochemicals which possessed some characteristics include natural
occurrence, nontoxic, high bioactive, species specificity, long potency, and
compatibility with other control measures especially biological control, etc.,
that make sex pheromones as an environmental-friendly biorational
pesticides. So far, about one thousand of insect pheromones are isolated,
identified and synthesized, among them, about three hundreds of sex
pheromones and related compounds are practiced worldwide in insect pest
management programs. The main uses of insect sex pheromones include : (1)
survey and monitoring with pheromones for early-warning, quarantine work,
timing of control measures, population trends, dispersion, risk assessment,
and effects of control measures, etc. ; (2) mass trapping and (3) mating
disruption in large-scale with sex pheromones and other attractants to
suppress mating and reduce the damage caused by the next generation; (4)
another use measures such as be used to detect the occurrence of
insecticide-resistant insects in the field, assisting closely related species
identification, using as a tool of investigating dispersal and migration
behavior, sex pheromones possessed kairomone function can be used to
enhance natural enemy effectiveness, and can be used as crop trapping, etc..
The research and development of sex pheromones and employment in insect
pest management is a multidisciplinary team-work and a high technique
application. In the future, the work of R & D of sex pheromones in Taiwan
should be included : (1) isolation and identification of sex pheromones for
native key insect pests : (2) developing the simple synthesis methods for local
insect sex pheromone components ; ( 3 ) developing pheromone bioassay
technique and research on the pheromone lure formulations ; (4) trapping
system designs ; (5) efficacy and cost-effectiveness evaluation for pheromone
use ; (6 extensive education for farmers, etc.. The sex pheromones and related
chemicals with their unique properties should play more important and
successful role in plant protection and quarantine that will enhance rational
use of insecticides, and promote the quality of environmental ecology.

Key words: sex pheromones, insect pest management, Taiwan.





