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BIE B4 BEOMEST FHANERBEAT MZmAORENE - BRFE-FEFX

MRGREERE 6&%1%%%%%’Hk%&%%%ﬁﬁﬁ&%&#*%%
HHBEFETRAPM) - EAFHE /OS> A HBRBARZRFORRY  KHHE
Bk o ft sV EBEN Al B3 —HERL HAHRLESAEAR
AT GEHAZHRRAEOM O HFARRALLNEE  AYHENT L &
ASBREATA OGS LAAFSASAKBANYRY - 2N KEEIE
B AAFEGEEEA - THRESHKEAZ LAY AATETRAITIRALR
EMH RFFHE AR AMBEI ALK SREATTETRE—EAAE 4204
BESRTHELGSAE  $ A3 A2 TARMBASRARTHAGSE
B o bCBAKTREARNABRAEDGHR > HRAEFSOER 2L AL L5
BAREEAALEERTORERS Y RARS B AR GE WA S BPRAS
MEFTEABEHAEN B ELFN  LERGBEEEE AEARKEH
AERE HEBWTOV R » EE HaEme» RASTREARENRGARNETANE
ERERAFHER LR LLRAT S Wb E RN QR o KT 48
B3 -

RARED : &AW - $oHAEATFFR

Z
Il

REHEAEKEECHELERR T
M EEEUEN - ERBANESEERE
K - 3 BAEATRRR IR SRR o b R
LRI BT {T o 8 REERES
- $3 %5 % M (Integrated Pest Management,
M) - 4t BB E S EREIPM » By
—RENIEET - HhEREeEat - 8
:-EERKE% B% JJE (Bacillus thuringiensis)
BB S5 R EE A (insecticidal crystal

protein, ICP) » It # & EH A & #
(delta-endotoxin) ¥ £ E 0y B 52 B & &
(Feitelson et al., 1992) : (BEXHEEY - &
R AR AR BT M (McClintock et
al., 1995) » B—EEENERFNEYMHR
% WA SHBERNR - DIBIRERETK
AR el - BB T B REEEERMEE
FEFRISL - Hikaa B E Q£ K (cry-type genes)
FIRF R M TIEEEWNEEATG 55—
RASCEHR TR C BRI EHSRER - E
RERRFE—H A s AR duEss &R
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EARRAZEHSFRER - SHHZEEBENER
B VE Bk e & (chimeric) £ K] (Feitelson, et
al., 1992; Ge et al., 1991) » L) [ElHoh 7y 8554
R RARBRTEESG RS IEASHARER
BRI B 1984 = R dusEsx &
§ 3t A B UGS PR R R (Fischhoff et al.,
1987; Vaeck et al, 1987; McClintock,
1991; de Quattro, 1991; Jenkins et al.,
1993; Ebora et al., 1994; van der Salm et
al., 1994; Kar et al., 1997; Singsit et al.,
1997) - BRAIE AT ZEEANEFED
(genetically modified crop) @ # K & #H 5
(Bonetta, 2001) - {[HE# gk JERBESEE
NESEFRENNEHBSHEYE - WESEY
B FRIEMER - DL HBHAEE
1 WIAIPMES R - MEFBATERATEM - 2y
KRR -

FOESHE

BNER—EESNEHE - RS
HEE @ TR/ RIS RAIFHE - 85
FEEANT R IEIT - R —5aF IR
BT 3ELE) - s LI RRIE T (spore) » H AT
[EIFFE R ¥ flshRe (paraspore) - Bl 345 a4EE
HICP » #{LH 24> EY25% (Agaisse and
Lereclus, 1995) - i1 E QB84 mE
FEPRAIE M (Burges, 1982) - & EMBA AN
R - L BE SR YA E (8 (protease)
BIEAT - IR ATEE ) B(active fragment)
FIEE3E i B2 (structured fragment) 130-140
kDamjijEE# (pro-toxin) * {H{LEi60-70 kDa
AIEE3E (toxin)(Gill et al., 1992) - HEEKE
C-lig (Schnepf et al., 1985; Honee et al.,
1991) &Yl M &5 & et bk B 0 R HSE | 3% 2%
(receptor)®JCHO- 451 » AR BIEEN-bs
(Schnepf et al., 1985)F93: 1 &1 35 A HHARE

RN

(Li et al.,, 1991; Yamamoto and Powell,
1993) - ERAYMESEEHEARGHEE6{E
E %) AEBRIME R —i L BB AR
i8R — R IhRE - JREB AR Ky - 2
EMEmA MEmERBEERIET
(Yamamoto and Powell, 1993) - 8% JJEI#% &
FhsnEE AR R EEE - B E&EA LR
O R HE— M ARI(Van Rie ef al., 1989;
1990) - &~ R &R R &S REEN
LA EAS S (binding site)  SHE —
BSAEE - &AL BB SESS
HEO - FHARARMMEEME(Van Rie e

" al., 1990) - FAERF SR B S E O AR

% - REE 2B M7 (sequence) Y42
o MEEARZ EaGED e R
ES - Hat 2RSS G LR
A HEEEEEERSR eryl EK  HEE
WHREHE RN EHE AR ery2 &
A HEAE AR cry3 R L HEEHE AN
iy erv4 £ [F (Hofte and Whiteley, 1989;
Kostichka et al., 1996; Lambert et al.,
1996:; Bravo, 1997) - = BB & LA 86
*H 218 {8 cry-type ZE K (2001 £ 9 A 28 H

http://www.biols.susx.ac.uk) -
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ERABREA  BHYEEEEER
%+ LRI ARE RIGRAERERZRE ALK - IR
EPERA - BEAERRE R AR R
1 R BRI A B » BURETZ R - R
ERERT  TEFBMREERBELE
AR - (BNRFEEREL - AIRE
e T Tt (A o et S/ G LR (AN
B LB SRR AR - HE AR AN
f# ~ BURTEEE SEE - Rk
- BUSGH  BRRHEHE - B TAHE
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SRARE R 1y - AL bRk s B 2kt )
far  HAAR RGeS St - foRlis s 28
Bt BB BIR AT AT AR A8
SRS RENES - 13T ARNSERER
R Fdrt s - MR - FrilinggEt
& — M Ea R AR - R S
WAEA P AR KRS80
M AR BUAENERRY: - MEIER S
B e B K 2 R RBCEEm AT E A M AL
2E (REHFED) SRR
PERREARSE - B TR ETZEERERE - ik
RAUEE Y R RSER G T W & - Radign
EEAE R B - HORVARE P RE S - fHE
BRIELE - R PIEEMERIEEE - (HFEEREE R
B F](Palaniswamy, 1996) =

BoMtaEEE

—HERE[E] R M B AE R 2 R B | AR
B LM EEEERNE TIHETT
(tactics) » QNEEH(FHE ~ EYIBHIG ~ PidhSLiE
FHERSHH  REHIER - & SEEEEY
FI—HEE A - Bk IPM - ££ 1970 FE 541 »
Bz RaiyigEtt - KEFRNIERRER
R - B8 F NERENES R A -
IPM Fr 22 e 2o A iEs
H— IR B B AL fE (eradication) 3 —{ fk
B o £ B A B 89 1K B (Marrone,
1994) - {FiEEFFE IPM B8 (The US
National Coalition on Integrated Pest
Management)¥EZ  IPM 2 FIHIFTA IHE
TREE - AOKR - PUVERE Y - R
TEREEYAEE RS - BB GRS
B fe & Ak HE 1 3 ol R B HE R (Leslie &
Cuperus, 1993) - IPM B 40f1Eit & - BUIE
B EREE L BN LT
EEHERE - SRR SR arr A
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AR M H 2RI R RIS - ERE
Fil% (Marrone, 1994) - fg{T IPM B 148
IR AN B HMBARRAFER - SRR
EREEH SRR L D TR SR - R R
RIBMEBTEfaE B R ARG ATRefkE
A B (Trumble et al., 1994) - [IPM
WERESEATER (DR TEMNERE
F o (2). B E SRR ER R © (3). WAk
;BB (DI RS - INEFTEEY
REm BB 6. ARFEREDLERT
(Biever et al., 1994)- B iais O {E2 BRGU4%
MAEEEER IPM - B« R
ELERCE AR - RS9 O A b ol i 0 At
& i B 3& B f 3 B ER O 1Y 3 5K (Gelernter
and Trumble, 1999) -

D EERTEIPMAEYFS

AFENE+FEBREN R E B QT
BHEN - ALRPERE T - MRS
HIER#SE® - BT 2HREL - WA REF ik
PRiGRES AT » S IPM A RES FHFHRE
By R (Palaniswamy, 1996) - S [KA R ¥
RISLZEK  BELH T ERMRTIEN
W H R E - N R HERRR AR E RS
REH/E > LB IPM (ERFETERIRUR - 74
SR EE - FRIREIER T IPM MEE
At (Marrone, 1994) - & JJE KRR D 7
(acute toxicity) - fEFEF (residual activity) -
HeE M - BTt (contact activity) + i
I~ [E] B (kB4 B2 25 (Grlernter and Trumble,
1999) - B IHERERE L TEHhESE
B2 P 5 i B (A A SR R P A AR RO U 21
U - 8505 v IR A L R B NE S
{FH » BRJTE IR AT A B R M R
fEF > AEERAR » NoILURFFERENA
MR - BT ey AR
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IPMIEF & D ERYZEH

SXJEIETE IPM 245t » 401 Bt var.
kurstaki (Btk)ad Bt var. aizaiwa (Bta)ffis
i /) 3O (Plutella  xylostella  (Lin-
naeus)) * FHEHARK(Spodoptera exigua) - %
¥} Heliothis zea  fp{tfatfi®t Spodoptera
littoralis + Heliothis © B Ek 5 (Anarsia
lineatella) | TR | AT BB E Ei 0 TiMk
A H & & 0 Bt var. tenebrionis (BtOFii&A;
m R & 1€ & (Chrysophtharta bimaculata
(Olivier)) B 7 % H# 55(Marrone, 1994)«

TE 5L/ N S22 B0 0 B 5 R 8 7
FEAPUEEM (Liu et al., 1981) » KR
IPM 3t GE NG E ORI EEES [
) B B il ¥ (Diadegma semiclausum
(Hellen))FOA + /s 265 3 A 37 4k /[ 4%
/[N ¥ (Cotesia plutellae) { Fli 4 £ 25 4 &
(Talekar, 1992) - fin b &% JIEEFI”EIRSE - WHE
MREFNH LRS- 0 7E LLE S A
M %E & By {EAIAKEE(Anon, 1991) - #§ BB/
S 49K /)~ e B B &% B %5 (Kao and Tzeng,
1990). » {H /> Wik J B RIBIRC /7 ol ey B A 8
R #E (Kao and Tzeng, 1991) - s¥tEk
WA LR % (Kao and Tzeng,
1990) » [K] I AR H g8 43 ) B A S Y -
EHEYUEHEME K IPM R8s - LUEIHEK
/INRA N RIS R (L)) e e
W BRI ITRIFE G ¢ (28Rt (s F /) i i M 25 BRI
B Z 8K JT6 ~ 25 (b F|(fenvalerate) - 15 jig b
(teflubenzuron) - BX##2(acephate) 5 (3)%4/)s
o 1 1 2 FE A8 (quinalphos) (4)7 s 53¢
MR - R B A BELARR D s RO e P Sl B
RS MR BRI RSN 2 5
(Tzeng and Kao, 1991) - 85 [ 4 B e
IPM my AR R - OEFHEaETS

FE M

EHHH F e FHF 2 (20 teE R G
IFHAR 0 (I EASTE A 2 ARALEE © () |k
T e AR T e E T (B)VR L E G B EE )
H/E P (Biever et al., 1994) -

TEEIRE LAF 8 52 35 S ah & 2 L1 9% B fy JL
ey IPM B - Bt/ el - BE RECET
PEY /N 28 ) e R T R g
(Chrysoperia carnea) f1 fi Hl & B &
+ §% 17 & (Dipel) ~ #% 44 ¥
(phosalone) » B8 R &I - (EEHLET TG
HE - HI2E# S (Reddy and Guerrero,
2000) -

H A0 HER A ek D E B e IPM - Bl
LB HL i - MRS LL IPM g {
(Trumble et al., 1994) - FERIT IPM RELh
BRI - FERLAEE S+ & A0 pinworm ;
L) Btk ~ Bta fF1fa[(27T (abamectin) Bhi5FH A
TR A R BRI O BRI ER 0N & A4 i
(Trichogramma pretiosum)fHiEE MR
LI#E Sk (insecticidal soaps)fhigkyds o 1254
P E &0 R (economic thresholds -
fEtg ET) I H R REgaTat# - HoyBel ks
2aVHERE » R RIRORAT T 20 K BT B SR
{¥#9(Bolkan and Reinert, 1994; Trumble
et al.,, 1994) -

1995 LN LA (Ventura) » A&
BRSO SE BRI LLAE J7 R 19
(methomyD)BfiA#T & Mish by S ey IPM
M RS R EEBWR (Liriomyza trifolit)
IR BIFLUETE » DIBOR D B i e el S8 a bl
R SL B B A O LR v 410 €
JCIANEE (Trumble et al., 1997) - Reitz FA
(1999) th SR LUERE AT #0 1IPM Ak
BRI T I SELEEE » b IPM {3 A PBf7E
W PR T SR R R e e M AR
il o HEFH T 25%AER G (87 R R BaR
ANRERHT TR -

nimbecidine




SNECBOREEM FTEH

NS S JE SR (Tasmanian) X A0 FI 47
s R REER (RIFDFRM - 13 FI8R 1S (B,
Novodor FC)R[H GG H @3 4ha - BK
e shER HIIAEM EL AR M - T 3 R 4 B gh ey
YR SR B8 G800 90% » [KIM AT RS
WiltE &k - £ H BRI Be 3382 0 8
Bt RN BIEHRE R VIR
& (Elek and Beveridge, 1999) -

TEHER LG TSR [PM [hiahias
PUEFEIRS R - SR ISR T B IhE b mE o
IPM & > JEEEERYD - REZ - v 2%
B SR BN AR EN TAR . £
HEREREANSNSEE EamhE
Fi%1(Biggs et al., 2000) -

BEOERYNER

E L EYIBTE BRI - 2% A FRE
By B AOEERFLUT Y E D 2 “IEEEL (D)
Hiffr AR (QBEFASEERN (3B
R RT (O BERY (Grlernter
and Trumble, 1999) - 4 ER B HE1F
IPM BIE1SRThU /AR © (DS MEss
HEERT—HERE  mARE—F
5 ()R Ry 1817 {5 PR A S A A H B M R
o AEEHEYRSRIRER QB ERS
R BB E TR EES IS @)
HHFAREN XL R ENSSE
HIRRERH 5 (5)EBMATERZE - HUAHEE) T 155t
= DS TR T B s #E RS (Gelernter
and Trumble, 1999)- FRJTEF FH2 HIF/F4:
YIbAE » TEA IPM thpg oy —8
HRERZHES - HEFTEEHE 4L
EVIRE - SIBERRAEY R
E B HEHIEEER|(Marrone, 1994) -

ERHFIEMNREN
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1990 SR FE M E g
RIZED] - B2 50 X Btk SIS/
SR T HRALISR I TE B —1IEER) - It R
A I S - S LR ARG B R ST
AI%EEL (Tabashnik ef al., 1990a, b ) - 408
BRJE 2R BRI R gt
K USRI ARG R - £ 1980 F48E]
1990 {EHIHA » IR Bik BHiE/NEME - 0GR
ERIHET - FATE] 1990 bl > FHR F3F
BT RGN ERE Bek B T HEEN - i
TAREHAER » Ersth3 TR (Grlernter
and Trumble, 1999) - Igbal % A (1996)L1 K
H PG 1 K 22 (Cameron) & U RME HifY /N 32
1% - HIEEY Btk (DipeD# Bta (Florbac)i9ig
M RSRH Btk MR » # Bta & - [
FFth ZB ST Bta BYZKEE(sub-population)
Btk 54 H 1M (cross-resistance) » [7 27 HI
AR - ELHMERE Btk HUEB MR E RS AN
HEER - BEEE - HARRES) - JEFRE -
ZERTHT - BFHTAEEND - It S 7 % (Perez
and Shelton, 1997) -

S NEERUGEHEY

SR B AR TR 4 YR ey
Ref» MR BEGRR ) - (B4 Wi
fhrfE IS BRI O 4 Y - DUR SR aaiE M -
B BES T - ARHFENFEIGERA0
[ ~ SRR - W ESCR TR © H
A=Wt Bt aizawai ¥ kurstaki B35
NS DB —Hka RS o[
Rr Bh 6 % ) Bl 89 Spodoptera spp. Kk
Helicoverpa spp. : Fl|FEAGZEEE Bet BE
SRR - EEOYRMEEER  # Bt #%
ok B R LA 482 D 1R B T 1) (Pseudomonas)
EHRR - RICE T W e LB
$349 MVP £l M-Track » 3% HR5 A #a58



R0 F R 0 Be LUSHA RGBSR 2
13 Bt H[N#EEANE 4 endophyte (Clavi-
bacter xyli var. eynodontis) » BEHIEEENE
AP ER(Marrone, 1994) -

naatEY

EFEA TAEYIBGIG ) WIHEE SRR
BEE T FEREARREA BN S EEE
E&SEFNEYA T fiEEeFIROaE
fHG - R EME L EE T ERESEH
HIPTREERIME R SE R - NN F EEH
KEFBRKERFERANER » Ry
FaERFEMLAREMER - MBRENR
W BNESETHE M - BEME R EEN
R HAEREBREEEE - S gE
RESEAIERE - RSN EENR BT 5
wobihEdbrREARA  HWEBANEER
(Pathak et al., 1971; Gallun, 1972), A &E{E
FEAEFRMIAE - BRTASHHSBE
b SE AT E ARG IAARC » 04 P SEEI
G B L B R S BA G - MM
tE - PN IBSENFIR - TEHEYihaE
£TE - VS EEFSENRE  FHRRn
MEFFISEBEIRSLLLT » WM pgE s 7% -
1F ¥ 471 85 B 52 4. 4% 38 ## (avoidance) + 4
(resistance) i & (immunity) » IS
PRI I R H14{FF (antibiosis) » SR
A (nonpreference or antixenosis) fr % 2.
(tolerance) (Painter, 1951; Kogan and
Ortman, 1978; Palaniswamy, 1996) - ¥4
FREFTHEHYSENERET  BERYH
RAMERETE  SRE30nans - i
ANBERETIRENREEREREE 55D
SEXBENGE - EHREARBAIZETE
ot A A TR % - TSR E S E
4 T 4/ FE 54 B /[ EE (Biotypes, Races,

GAEH

Strains) ;B PLakan SRS - Wi
TialFRIEA - BHZTE (ERREETHE - &
T EI—Hlam ) - s e R iE
FHE - - HEEFRNERER - AXREs
BEMEY) N - o[BS nEN ALY E
TERERF PTG LRI - HE =2
FREERRE R - HAOBEEE AR IR sk iiE
FH o EIGERMEE 2T R — G 8
R Ayl B EEFP AR L)
R 37 % /[N i (Pathak et al, 1971; Gallun,
1972) -

FHNEERSSNEAIEY

Viddanfi R TSAAE A L - E3#EA
R - HRNBRBECER - BHEHRRE
R - HAEYASEERRE - BELTEAR
PR - BRI A IaE T EA RS
1 REBEME RS SHE  BHES - MR
H - EEEEREYERENE A SE YR
& WERTTRNEEH A4 HR g -

FIREE TRAYE - (CERAET
REYEREEHE AR EEEEE
M - S EMEYI R SRR - KR EIPM
REBEHEN » aJLUYHEIPMRHRE
0 B B A S/ A (Palaniswamy,
1996) - 7E # 4 Wi i R FE Ry s SE KT8 0E
HEY B A YA - WEF S E delta-FEF -
EHBH Ak HAMhEF (Palaniswamy,
1996) - HEHAi kL - A HIEEE

(cry-gene) YGETEMIHEABHES - H/IE
LIBIAZr % fa Fkmsha H Ea8 o I8
cryl AbZR S IE BT Fok b AL B
P K AE BT 89 LM (Koziel et al., 1993
Armstrong et al., 1995) - Ejﬁﬁakﬁﬁ%ﬁg
£ % 3 F k Mon 810 [crylAb] - Bt1L
[crylAb] ~ Event 176 [crylAb] ~ CBH?’SJS:%

S
g



B RS MRS EE I e

lery9C) » HFfr BT A MR (hybrid )5 aT L
MM BN £ XIS - B P
Event 176 %f 57 — {6 53 B & £ Hi sk fie
(Archer et al., 2000a, b) - EREKIEYLIE
M AN ESEEW - B RE R RS
B 20 Btll B [\ K 4 8 B 69 R oK B 5%
(Helicoverpa zea) M¥IE SRSV » A
] £k #Y £ 2K Bf fall armyworn (Spodoptera
frugiperda) X 5 o & i # (Lynch et al.,
1999) -

OB TEMEERSCER S
¥ SR RCE AR R s -
AR IPM 3+ & LA R BFIEZE S (Marrone,
1994) - HE &8 B ERSBIERNEER K
EIFY)  HEKE ) RS HHETE TR
B - BHIZEMAYETE BRI - R0
HHAEMURREELSEENBOFEERE
B o e DAHCAth®se SRR SRS NIRERT - A HER%:
{ERAAZEM AE A Y TTREM: (Marrone, 1994) - 85
JEERYCE B EMEERE S HET - 8
ARG - Palaniswamy (1996)F(H 48
HYI BB R KR
RS S TaEY R MR e IPM
R BRASH - BIRRMIN S -

1. IPM EHEXAMMAEHE - £G4
FEEERAAT AN Sy
R BEFE 2o st - BEa
RYRERFRIFIEAR TR RS - A B K &
BRUAER? - S iisstt - thaTpE s ssds
FHBURER - SR FR4EE - BT Sy
B W BRI RAL - R T RS E
S RH F B H AR T S A
G o BERS LRI e e
B H| R k2 X#i(Johnson and Gould,
1992; Sims, 1995; Dogan et al., 1996;
Pilcher et al., 1997) -

2. BMEZERST a2 By e
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MRS W EHENER -

3. WARSVIRFYRHGRAE - HH®
HMEGIE T - RETT R ERM -

4. BEEFRSEMIEF RN - B LT HE
THh o A AEINFSII T -

5. KA RENEY - VIBFEWRIIEE
BRERIEK -

Pl -

L BRR-EASKFYEERERAMNE
Gl

2. HmrlHeR I/ (biotypes) » MifE
HEEZMEFY) LIREMIRIRE - 44
— BN THITEFY - MAEEN AR
Tt - B FIRE RS LR -

3. PHERAESENNY  ERNHISESE
Y29 -

4. BRHAMBRT ML) - BE0EINT
A MRS -

5. MMMV KENTELEEY > WRedE
SR FMERIRE -

ROIRERUSFINELESE

Tabashnik 2F A (1994a, bYTEHEITERER
R R SRR R TR B ery # SR R
WEAAYIR - N ESMTELEEINES] -
FRIEER A &8 E TR - RIS Am
A ol RAYER ) B S Gl e B U EY - TTRERIB
ZEEMEIHOE L ZRS T IPM (Marrone,
1994) » S IPM A RES THEAEENE
3K (Palaniswamy, 1996) - BESAHLEIEYA L
PR - B AREBS o] LATEAR - B 25434
T I BHBERYRRER - FrR 2 IPM £S5 -
BHE b EERPUEARAR SIS
% & 91t (Palaniswamy, 1996) - 7 Bl 40
Event 176 TE55 — RSB L L PuskRES) - 38
HETEfMEE Bt BRI EMEARRENEE
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(Koziel et al., 1993) » n]fE & i 55 57T &
RISOEEPI IR (Archer et al., 2000a,
b) -

LItE st se B R PTE M B By BEs )y 2 3
REA M E—RAE  HERICSEYT
= a2 TEREER - o] LUFE SR
s B RIS 1FY - DI ada (e /5 200 6 24 1
RERYEEE SR L - SIS B s RS
B T Ty e R R SGE fF Y 2 M F
— S K] OB E 1 R GE (L3 R B )
(non-GM refuges) - 1 A Ff #E FE L K 25 1
Y YU RS R RGE (R BRI 4
HAGEREEREL - UM R
PR &M R AR P R SR
HUHE - TEEE - B RIE ¥RHER 68 E
L8 E KB FEAIRAE - - BT 48 2l
(Bonetta, 2001) - #t R @ L HIF S IR E
HITEIL TR - IR SR ] DURA S R R e
MWES - BENEHEMOERS - 2L
(full-rate mixture)#ES » & {E 250
i - Caprio (1998) L] #EHIfE = {E i BRI
& 5> ST FEGERT (external refuges)ffs {4
T RS SR I E S E R RIS TS -
HLL IPM $RERF AL - FHATERZ (R EE
HITESL T » AT i R S SR 1S 2 BUARAALI 45
B HEE 5% REEMA IPM FaIR
W+ £ —fl8 SR 85 S PR B S v A A R
RS — SRS T B UM RL a]
DIGEIE 4.4 EERSRAEE © R BIERHEI%
BHEENE B SERASR T - Ky ar
LIZEE 15~20 f505RD & BRE S EmNITEM
T HAZEMOTLIZERE 34.8 (ERFRIEL -
AR - EHR BRI T &
FREGBAHE BT AR B A4S B
TERATIREEFD IPM (RS T o HW
SRR EL - HEMEREEYE &
NEERSCE T AT EGH RSN E

RS

EPIEETER o (KR BR T A RIS TR A
H=HRE Cry FHE @ £ EARREE R R Eg
K—ETFERENER > EHREREEES
R - (Lynch et al., 1999)

fa &

TEIETTM RIS T - ST ng
—ERIRE - fHIR T 2 HETT IPM - 3 K i
Er8 Ry RHEAEREEZNLAR 51
KRUOEETHERY - RS AR - W
TERSOH RS b A B IPM A4 ey
O E IR - S Tian R 4
Fhts - &R AR TP KR B e E S A
FhiG - IFE S RERF S S RIam Bk » |
RETEA M 8 - AR S & (World
Trade Organization - f5§f§ WTO) REp5es
A R P R BE T S TR S DUR KBS v
AR E R W T E & (fumigant) % [
& HHE R AE SR R R B A R I BR
R #EENER] Y 5 (Sucking et al., 1999) - [A]
FERIPEIREIMA WTO % > BESTEEEHES
L ATHEELERTIRE] - FIA IPM BR{ELL EAIRS
B ERRNERIER T

SIS’
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Use of Bacillus thuringiensis in Integrated Pest Management
Systems

Ching-Chou Tzeng Department of Biopesticide, Taiwan Agricultural Chemicals and Toxic Substances Research Institute, Taiwan 413,
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ABSTRACT

In traditional pest management, chemically synthesized pesticides were
widely used due to their easy application and potent effect, however, the lack
of environmental and ecological concern by the users has resulted in issues
such as pesticide resistance, environmental pollution, toxicity to natural
enemies and pesticide residues in the ecosystem. To maintain the natural
balance of the ecosystem, the concept of Integrated Pest Management (IPM)
has been developed to control pest. One of the goals of IMP is to reduce
pesticide application in which biopesticide is becoming a good replacement.
In the past, Bacillus thuringiensis (Bt) was hard to compete for the market
with chemically synthesized pesticides due to its lack of acute toxicity,
non-residue effects, high specifity and lack of contact activity. Under the
public attention in protecting our environment and the consumer’s safety
concern in agricultural products as well as the need of trading market, those
weaker points in Bt are now turning into its winning points and there are
many successful stories regarding the Bt application in increasing yield and
benefit. On the other hand, Bt is not a panacea, its random application
without well-planned schedules may reduce its efficiency in controlling pests
and its large amount and concentrated usage may cause Bt-resistance or
become a waste. Therefore, Bt should be integrated into IPM and applied in
compliance with the IMP principles to allow the survival of primary and
secodary natural enemies to help in pest control. Today transgenic
insect-resistant crops are widely cultivated, the planting of these plants
brings many benefits, however, there are potential risks involved and may
induce more severe pesticide-resistant problems if those plants are not well
managed. It is wise to integrate genetically modified Bt crops into IMP to
assure the sustainable agriculture. The integration of Bt into IMP is the
right direction to go especially after joining the World Trade Organization
(WTO) for our agricultural commodities may not be tradable due to pesticide
residues and a need of fumigation to eliminate insects.

Key words: Bacillus thuringiensis, Integrated Pest Management (IPM).






