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FFE—"
(P 244 1 A 23 H52BL)

1996 4E 2tk T, Ml O —F8E T & 5 Bacillus thuringiensis (Bt) Hk OISy V87 HREA L7
EMPEPE R FHEZ M7 B0 3> OlERESE SN, 20K Bk A Y FL A=A M7 ) 7,
FE, 7700, AL Y RET, BEhYET Y EBtT ¥ DA EE S hTw b, 19984F & 1999 4
ZBHEWIC & % A R8R, RRICIFBEI A~ OB E RS T S LR W TRE SN FRB&E b
7R I VARRERIC X A OB, AYHHE A L 72 R~ OB, S5 mtEBt 7 87 HIC
L2 THERRNOEETH L. £ DBHIIZEIITO I, 20104 F TIZ420 KDFR ARSI N, T8
WENL3oDBEIT. BHNOFRSNTTIELLA. BAHTRIIEALRIVEZVWI %% L O
FENSAEI L 720 3 CITRAERIE AR SN TV 2 BtEW2S, WAV CHBERERE Y52 2 BT E v/
59. Lol BABETORED TS 287 R 2OV Tid, BERRINICENE L 0BT
REVEFHE SV ETH 5o EJERBMEHIRZ /B O 2 ) v &2 BRI 27201203, S S0k
PLYETH Do WPEFEE LIS 2 7280, BAEX OFRERKL Y 87 B 2 @RI 2 il o5

HARO b Do FiZ@ EETIR, FEHREDS A B 2 HERR§ 2 0 R L ETH %o

I BUC&IC

1996 4F\ZALK & FIR TR F o 7= (R TR 2 AE (DL
T MIRZAEY) OMERRZZO%, MRES,
EH,. £ F, W7 7VH. A=A LITVT, AL V7
ECHEmAAM L., 2010 41213 TH 1454800
FhafiFE s Twde, EMIEYy A4 X, byEmad,
7%, A4 3o FyANHRLT, ZOAEWTIZIZI9%
(HIfEH) 2 O Tw b, A S NIRRT E O BREHA]
2 L CH M WA E & . I o — L,
Bacillus thuringiensis (Bt) HROBEMES VX2 ETH
506 -TYyFFFTY (LT, PRI Y) 28T 5E

HIRPUETH 2 (BB ORFEMNIZ. KES (2005)
#ZM), 20104EHF ST, My ERaY LT F T, EIl
PV Bt FEAT 3200 5 hay, BREAEMEE DA 5 v 2
BT A b)) WA F 2600 T hafii s Twb, 74
X A Ay FATOEKRL T V7 TEBIRHME SO R
BT S TB Y BREHI L &b ICE
I MO B LSBT 2 L Fl ST
% (James, 2011),

BEMAR ORI E & D12, BtahFiIC X 2 BB,
BB RN T B B IR Y~ DB R R A
DRBEBETIHEOEEN. TRERET LW LD
FRINTFICILKRTBt Y B0 3 ¥ & Bt ¥ O#H;

fIE () RESEBREERANRIGERT S BRI FE
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PSEMITIE 2 4R 721998 ~ 1999 4R I8 K S N/2320D
WMXARENTH LD, Tabb, (1) byETI LR
WX B F DN THEEADEE (Losey et al, 1999),
(2) EWHESEZ A L-RKBUEY (2% A7 ay) ~osg
% (Hilbeck et al, 1998a), (3) ¥ Bt M ¥ 2 Xk
5 LHIERRRANOEE (Saxena et al, 1999) TH b, &
NSDBEIIH LT, MR EED S % { OB
BB b, WIS EROEIER AT T3S
DR VBIRTH S LHES NIz, LA L, 20004F42F
EUABE S . FEEE A R AR RN O B A E NI T
Bl L 72E XSS B R S hTw s (K1), 2t #
B 2 VERT T I &AR T — 1 v /8T, K EBUF &
WRIE G 25, TN ENANE S %% U TR St =
FML7-Z LIk b F7o MIBZMEWEZRIE L3
b, ARIIEEREGETHO TV T—F 2HaiEcHk
Fal. ZEUEERBELEDL LR 8 b W
LTwb,

FERFIN T TIT, FREHUEABE AW I T 5
WAL O FE B 2 £ L TE 72 (A, 2003 ;5 2004 ;
2007). H3F (2007) Tid20064F F TITHEHR S 2%
WA F L DN AT ENLIRE, 20104F F Tl
BRI NG Z B L7z E R R IR 5 3,
ML ZAEPN 0 % BER RO I2iE, R HIc X %
bORFTRL, Buh, #&%F. B, BRIz THr%
Vo JFI2F =1 v 28 TIE20084E & 20094E12T7 T A &
FA T, WNES (EU) ASRREKR LBt b7 €1
a3 (MONS810R#E) DFEEDH I S 7z, € O
& LTl s EHEICTE D S TR S 7z (Alvarez-
Alfrageme et al., 2011) o

MR ZAEWN X 2 BB 2 Wi 26, BRI N

ASCOMEZ IEREHIE L 2 WS T <L BB
SNFERBOWREMEZ RE L7 FsX oA %51 H L.
ZOHOBY - BRERE R Z M L 2w 2 &% v, 1998
L1999 EDHREMN 2 3imLDAZFIH L, [BthoE
O3 Ko THEASER, 7Y h 7 a T hgEda, T
WHICERES S L) @mATh D, T
5720121%, BEOR L ZOROBGIRHEREE & HbA L
R L CTB L LEND D, KGN, M2 Y O8RS
BRI B D 2T BER IR Y (BRI, RAKE) R
K - WFFETFgE B, B X O Z MBI 3 IR
PSRN D 5 HIGHRRHRRE 2 72505 £ LT
PR L 720 1999 ~ 2010 4F 24 15 0 6 #é D BESE %2 JE 48 L
GO - MRS HEBEZ LD LBEOSHEER & LTH
HLTHE 2w,

I IR - EERRANOZEFHE

SRR ) € T7

2, 3. KATWH -
(Agriculture, Biology & Environmental Sciences)
(Thomson Reuterth) # HWTHRFE L., EHIZINL O
I H SN D ) B, EXKHE I L o> THEAS
NIz L DA R Lo TR IEEFIRIRZ & o
TR L 0o 720 AW O SEREFAT 13 5 H: (2007)
WCHEL, [N MDERE R L, F72I3HER Y & IR
Ao THEEEZLL B [ A L»DELED
D1 AR THEERCEZEIRDON VA, E5HITE
BRI e EOBH TR X 2] D3DIZKX
L. #F& (F3F) 2%HE L7

1Z. Current Contents

#1  EJURPIE BRI I X 25358 - ERERN OB T 2@

FERAR 1k (32) Ko (#£3) A (F4) il
1992 0 3 0 3
1993 0 0 0 0
1994 0 2 0 2
1995 0 2 1 3
1996 0 1 3 4
1997 0 4 4 8
1998 0 5 0 5
1999 1 5 1 7
2000 2 7 2 11
2001 7 15 3 25
2002 5 12 6 23
2003 3 21 5 29
2004 4 17 9 30
2005 9 41 14 64
2006 7 36 11 54
2007 3 23 16 42
2008 2 23 19 44
2009 0 21 11 32
2010 0 25 9 34

al 43 263 114 420
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SR / Ve / SCk St (B )) A AR G -
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M Losey et al.(1999) Bt11(CrylAb) 0 R A A S i i 3C

M Jesse and Obrycki(2000) Bt11, 176 (Cry1Ab) Lig) FTFHhNRET 5 i %53m LN CTH2

[] Wraight et al.(2000) MONBS810(Cry1Ab) 4%/ =N Papilio polyxenes (7 7' /NF a 7 £})

(] Hellmich et al. (2001) (CrylAb, 1Ac, 9C, 1F) e FEFANIY T Bt1760 M g%

[ Oberhauser et al.(2001) Lig)N FTFHNTFT T [N =R = i %t R B e S
[ Pleasants et al.(2001) [ag)S FFHNY T b g5 AR HERG R
[J Sears et al.(2001) Lig)N FEFANY S N O5 A

(] Stanley-Horn et al. (2001) Bt176, MON810 (Cry1Ab) LiZAN FTFHNTF T

[ Tschenn et al. (2001) Bt176 (Cry1Ab) E A e e PA A

M Zangerl et al.(2001) Bt176, MONS810(CrylAb) [g)" FF 1N 55, P.polyxenes(T7 7 NF 3 k)
M Felke et al.(2002) Bt176 (CrylAb) | atd, EvvuFavy, FAFEyIOFaY
[1Jesse and Obrycki(2002) Bt176, Bt11(Cry1Ab) e Euchatias egle (& + 1) L)

M Ohlfest et al.(2002) Bt176 (Cry1Ab) 0 SRAVERIRSE, 27C C10H R0 Rd 3

(] Hanley et al. (2003) Bt11(CrylAb), TC1507 (Cry1F) D AT IVNF, NF AT

[ Jesse and Obrycki (2003) MONB810(CrylAb) Lig) FA NI T

[l Koch et al.(2003) (CrylAb) Lig) FAINTT T

[] Anderson et al.(2004) Bt11, MON810(CrylAb) EWN /Wit T AT S

[ Dively et al.(2004) Bt11, MON810(CrylAb) EN /At T ANTY S

A Lang et al.(2004) Bt176 (CrylAb) Lig) L A TR IR e i Y 7 R E|

(] Lundgren et al.(2004) MONS810(Cry1Ab) LiZ)N AT - Rtk b Ay

[] Anderson et al.(2005) MONS810(CrylAb) MM / EW FFH NI T

[] Babendreier et al.(2005) MONBS810(Cry1Ab) EN A Iy IVNF

(] Bailey et al.(2005) Bt11(CrylAb) = A Iy IVNF

(] Li et al. (2005) MONS810(Cry1Ab) Lig ) A= Antheraea pernyi (%27 ¥ >)

(] Mattila et al.(2005) (CrylAb+Cry2Ab) | FAHNTT T

(] Mullin et al.(2005) Bt11(CrylAb) 0 TIAVH

[] Ramirez-Romero et al.(2005) (CrylAb) E| ATy IVNF

(] Shirai and Takahashi (2005) Bt176 (Cry1Ab) EW /145 RO NN B AR HERE R

] Wolt et al.(2005) TC1507 (CrylF) E{ I a3 i Gl VN

A\ Gathmann et al.(2006a) Bt176 (CrylAb) LN avt P (BFA4F7%)

[] Gathmann et al.(2006b) MONS810(Cry1Ab) Lig) mH (BT A%, Yyarsy)

M Lang and Vojtech (2006) Bt176 (Cry1Ab) 0 F7rN (ERE YR

[J Ludy and Lang (2006a) Bt176, MONS810 (CrylAb) Hphk /N sERETE 2 5

A\ Peterson et al.(2006) (CrylAb, CrylF) WP 4453 Ai b5k Lycaeides melissa samuelis (Y 3 F a 7 %})
(] Malone et al.(2007) Bt11(CrylAb) £ < IVNFINF

A Prasifka et al.(2007) MONB810 (CrylAb) EN FEFHNTT 5

(] Rose et al.(2007) Bt11(CrylAb) EWN /Bt IUNTF

[ Lipinski et al.(2008) (CrylAb x Cry3Bb) e IUNF

A\ Ramirez-Romero et al.(2008b) MONS810 (CrylAb) =N IYNF

by Eway (BMHE R IGRET)

[J Duan et al. (2002) MONS863 (Cry3Bb) EN W ET >~ b7 &Y (Coleomegilla maculata)
[] Lundgren and Wiedermann (2002) MONS863 (Cry3Bb) ESD WwHET ~ by Ay (C maculata)

(] Mattila et al.(2005) MONB863 (Cry3Bb) = FAHINTT T

[ Mullin et al.(2005) MONB863 (Cry3Bb) EN Wtk - mrata sy

[J Ahmad et al.(2006b) MONB863 (Cry3Bb) EN WaEtr vy ay Hratka sy

[[] Shirai (2006) MONB863 (Cry3Bb) 0 =AY R T b A FINLY

VBRI B L - AEEL L. BEREH Y, A BRLERETHETE 2V
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[ Orr and Landis (1997) Bt(CrylAb) LIg)N NFAALNYR, FUFTLAVHE, sy AravH

[ Pilcher et al.(1997) Bt(CrylAb) ¥hL/EHN Ty vy A VEL s ravE, T AL VE

W Hilbeck et al.(1998a) Bt(CrylAb) EWN Y~ brdarus [ A4 58 - ¥ AR ] Wity SC
B Hilbeck ef al. (1998b) Bt(Cryl1Ab) ) X Ry BRSO T AT AFIT AL HW, AT R
[] Lozzia et al.(1998) Bt(CrylAb) EWN YT b7 ATruT [ AFXF LT TIL Y]

M Hilberck et al.(1999) Bt(CrylAb, Cry2A) G X< N7 h 1y [Spodoptera littoralis (Y 7 E}) ]

[ Lozzia (1999) Bt(CrylAb) Li 8 A VHEBEM, NAh s VR, 7 EH

(] Dowd (2000) Bt(CrylAb) LIS TYRTATEL NFARXLUE

[] Lozzia et al.(2000) Bt(CrylAb) EWN [F3Iny=]

(] Manachini (2000) Bt(CrylAb) LIg)N FHAVH, FAEN, NFTTH

(] Zwahlen et al.(2000) Bt(CrylAb) E0 INFARXNTFHTH I T <F]

[] Al-Deeb et al.(2001) Bt(CrylAb) E0 INFH AL VFE

(] Head et al.(2001) Bt(CrylAb) E0 fil R - AP AN L 22 H D RO N X2 VR

[ Lewis et al.(2001) Bt(CrylAb) ot/ =N BBUREESRIR

A Meier and Hilbeck (2001) Bt(CrylAb) E0 Y b rHhray [ YARYR, 775 A VR

A Raps et al.(2001) Bt(CrylAb) £ Y ARL L 77T LY ORP - - ¥ R

A\ Siegfried et al.(2001) Bt(CrylAc) Lig)N FAEM (2~ NFE, v XANFE)

2 Wold et al.(2001) Bt(CrylAb) LiZ)s NFAANTVEY, ¥ A ra R

M Bernal J. S. et al.(2002) Bt(Cry9C) EN| I INF R A A AR ] A e 3 i S

[J Bourguet et al.(2002) Bt(CrylAb) Lig) X FYNZR, a<2NFEB, v RY anNF B, T 2 ATF
M Dutton et al.(2002) Bt(CrylAb) EH sHhrag By ARYH, FIny=, 77T AVE]
[ Hassell and Shepard (2002) ~ Bt(Cry1Ab) oL NFHANIRE, TV M AURE FAAALVR, Z R, T UM
(] Dutton et al.(2003a) Bt(CrylAb) bR Y B AT TTIAY, FINYZ, YARYM]
(1 Dutton et al.(2003b) Bt(CrylAb) BN/ Y~ oAy [ AR m]

[1Jasinski et al.(2003) Bt(CrylAb) Lig)N FUYMYAIVR, NFAHRALVHE, ZEMHE NAH T UM
[ ] Musser and Shelton (2003) Bt(CrylAb) LIg)S FIFURNY, NFHALVE

[] Pons and Stary (2003) Bt(CrylAb) [529% AR aINFR T 7T L VF]

[] Volkmar and Freier (2003) Bt(CrylAb) Lig)N V= i

[] Candolfi et al.(2004) Bt(CrylAb) L5 ZEM, AHAVF, PEAVEH, axvFAUH

A\ Hanley et al.(2004) Bt(CrylAb, Cry9C) EWN IFBRER() AT T ALIN, NI

A Lumbierres et al.(2004) Bt(CrylAb) BN/ [2F7ELTTI0Y]

M Prutz and Dettner (2004) Bt(CrylAb) EW I INF R A A ARL ]

(] Romeis et al.(2004) Bt(CrylAb) FEW /B s ra R AR, 2 4 AR

[] Toth et al.(2004) Bt(CrylAb) LLZ) TENF AR, FUNTLAVEL, A AT uTE

(] Daly and Buntin (2005) Bt(CrylAb) LIg)N INFHARANTEE, ENF TR, TN AVE, 7 EH
[l De-La-Poza et al.(2005) Bt(CrylAb) Lig)N NNFHALNTVEN, TN AVE, 7' YA VR

(] Dively (2005) Bt(Vip3A x CrylAb) Lig)N SR, TV NFARALVE, T by A VE

(] Dowd (2005) Bt(CrylAb) LIg)N INF T AL VE

(] Farrar Jr. et al.(2005) Bt(CrylAb) EN| ¥4 itk 4 )L Z (fall armyworm NPV)

A Harwood et al.(2005) Bt(CrylAb) ¥rht FYNTATEL, ZEE FENF U ARRE

[1 Lopez et al.(2005) Bt(CrylAb) LAZ) AV F

[J Meissle and Lang (2005) Bt(CrylAb) LAZ) W7 B

[] Meissle et al.(2005) Bt(CrylAb) EN FUFHTTILY[YAREE, 7 aNTi]

A\ Nie et al.(2005) Bt(CrylAb) Lig)s DIMBOA (B#lk b Ko ¥4 AE) &

] Obrist et al.(2005) Bt(CrylAb) EW Y b H AT (AR ATHITT]

[] Pilcher et al.(2005) Bt(CrylAb) Lig) FYRTATEL NFHALTE, avaNFF

] Pons et al.(2005) Bt(CrylAb) Lig) TTILVE, hTIXH

[ 1 Turlings et al.(2005) Bt(CrylAb) EW a2 NFR

M Vojtech et al.(2005) Bt(CrylAb) EWN < ZNF Y AR )

A\ Zwahlen and Andow (2005) Bt(CrylAb) Lig)S TIAVH

[1Bruck et al.(2006) Bt(CrylAb) Lig)N 7, r ¥ AR

[] Eckert et al.(2006) Bt(CrylAb) Lo NFHALNYRE, FU b ATR, e AvF oy (EHR)
A Harwood and Obrycki(2006) Bt(CrylAb) EW F A7 VM

[] Harwood et al.(2006) Bt(CrylAb) EN /B vaw sy TIAV[F AL VH]
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[] Ludy and Lang (2006b) Bt(CrylAb) LIg)N G2
[ Obrist et al.(2006a) Bt(CrylAb) EW sH¥ArayRFINy D, YARSH]
[1 Obrist et al.(2006b) Bt(CrylAb) BN/ s aravEl YN AVEL NF A AL VE
[] Obrist et al.(2006¢) Bt(CrylAb) e IO ANAAT)FZ[FINFZ]
[] Rodrigo-Simon et al.(2006) Bt(CrylAc, Cry1Ab) e Y brHarayFFyoas, a4 FEYI Y]
[ Sanders et al.(2006) Bt(CrylAb) EH CANFR Y=Y uza by
[] Szekeres et al.(2006) Bt(CrylAb) Lig) I 4 SRR
A Faria et al.(2007) Bt(CrylAb) EN ARINF[TTILY]
[] Fernandes et al.(2007) Bt(CrylAb, Vip3A) Lig)s NI LV s EH
[ Floate et al.(2007) Bt(CrylAb) LS8 TIAVH
[ Harwood et al.(2007) Bt(CrylAb) LS8 7Yy AVE
[J Hoheisel and Fleischer (2007) Bt(CrylAb) Lig) VPN S
[] Kramarz et al.(2007) Bt(CrylAb) EN VEANN)
[ Leslie et al.(2007) Bt(CrylAb) LS8 FTH LR, NAA 7 TR, TV
M Ramirez-Romero et al.(2007) Bt(CrylAb) EW avanFRy=rarya by
[] Rose and Dively (2007) Bt(CrylAb) LS8 FYRNTAY, NFHALNY, sHHFTOY, FELVH
M Rosi-Marshall et al.(2007) Bt(CrylAb) WHL /N YT I8
[1Toschki et al.(2007) Bt(CrylAb) LAZ) 72, V2 VE
[] Alvarez-Alfagema et al.(2008) Bt(CrylAb) EN TV b AVEHFINT =]
M Bohn et al.(2008) Bt(CrylAb) EWN IV
(] Farinos et al.(2008) Bt(CrylAb) Lig)N 22, AV VEL NAH 7R
A\ Gorecka et al.(2008) Bt(CrylAb) e ARINF[AF LT T T4 Y]
2\ Moser et al.(2008) Bt(CrylAb) EWN AV EINZ: "
[J Ramirez-Romero et al.(2008a) Bt(CrylAb) EN| LAXIVCLTTILY
[J Rauschen et al.(2008) Bt(CrylAb) Tpht vy HHE, T aANAHE
[] Alvarez-Alfagema et al.(2009) Bt(CrylAb) E0 T LT[V ARG ]
[ Griffiths et al.(2009) Bt(CrylAb) EWN/ B eI
(] Higgins et al.(2009) Bt(CrylF) LLZ) ZEH, Ty rNYAVEL, 2Hhruw
[J Kramarz et al.(2009) Bt(CrylAb) e VBN
[] Balog et al.(2010) Bt(CrylAb) LIg)N NIH T V[T TITHY]
A Bohn et al.(2010) Bt(CrylAb) EN IVrva
[] Chambers et al.(2010) Bt(CrylAb) FEWN /WA WEKERRL N T H]
A Desneux et al.(2010) Bt(CrylAb) £ avanFEy~wyarzirg hv]
[] Garcia et al.(2010) Bt(CrylAb) EW NAH TV [FING =]
A\ Tank et al.(2010) Bt(CrylAb) Lig)s TNIARD N F 2 Ve
AVidaetal 2000) BtCrylF) M/ SS0NAm
b w o (B H RUEHUE) (CrylAb (8 H ki) L oA 5 v 7 &)
[] Al-Deeb and Wilde (2003) Bt(Cry3Bb) Lig)N TYhTLATVERL NFARALTVE, YA VE
[] Carter et al.(2004) Bt(Cry3Bb) 0 (B2 y=]
(] Bhatti et al.(2005a) Bt(Cry3Bb) LIg)N FH LR, NAA T VR, 7 EH
(] Bhatti et al.(2005b) Bt(Cry3Bb) AL FYNTLAIRL NFHALTE, o F AT H AR
[] Lundgren and Wiedenmann (2005)  Bt(Cry3Bb) EW TN LAVR N EQ YT T T LY
] McManus et al.(2005) Bt(Cry3Bb) Lig)N VAR ANZ
(] Ahmad et al.(2006b) Bt(Cry3Bb) WhL /SN NF A ALTVEL, BT MY AV
(] Duan et al.(2006) Bt(Cry3Bb) EWN FUFAITILVH
[l Rayboud et al.(2007) Bt(Cry3Aa) EWN TYINTAIE, NFARLNVEL NRA T UF
[] Duan et al.(2008b) Bt(Cry3Bb) EWN INFH ALY
[ Li et al.(2008) Bt(CrylAb, Cry3Bb) | ZHhran
[] Prihoda and Coats (2008a) Bt(Cry3Bb) | A H
[] Meissle and Romeis (2009) Bt(Cry3Bb) BN/ B JEH
[ ] Meissle et al.(2009) Bt(Cry3Bb) EWN BHFER (A7 A NL Y]
] Rauschen et al.(2009) Bt(Cry3Bb) Lig)N AAIHALTVH
[J Schmidt et al.(2009) Bt(CrylAb, Cry3Bb) N TEERYTVNY
[] Swan et al.(2009) Bt(CrylAb, Cry3Bb) LIg)N NEr I, KAEEY
] Wiedemann et al.(2009) Bt(CrylAb) E WAL ) S U o
A Zurbrugg and Nentwig (2009) Bt(CrylAb, Cry3Bb) EW FATY

(] Honemann and Nentwig (2010) Bt(Cry1Ab, Cry3Bb) | FrXoY
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[1Jensen et al.(2010) Bt(CrylAb, Cry3Bb) BN/ AR, bET T
[] Knecht and Nentwig (2010) Bt(Cry1Ab, Cry3Bb) | FAfavayYaunz, JINTH
[ Leslie et al.(2010) Bt(CrylAb, Cry3Bb) Lig)N FHLVEL rYFAAR, NAVE
[] Li and Romeis (2010) Bt(Cry3Bb) e VA RN
A Lietal.(2010) Bt(Cry1Ab, Cry3Bb) EW 7% Hray
O Rauschenetal.(2010) Bt(CrylAb Cry3Bb) — #f4F TYRTAYRL NAYR .
HFhroFE
B Setamau et al.(2002a) Lectin (GNA) EW I INF A A TR ]
[ Setamau et al.(2002b) Lectin (GNA) FEN /R avaNF B2 A4 TR ]
A Setamau et al.(2002c) Lectin (GNA) EN I INF A A TR ]
A\ Tomov and Bernal (2003) Lectin (GNA) EH I INFRHA A AR ]
A Tomovetal(2003)  Lectin(GNA) =N IXANFROASARII]
VX AAE
[] Shien et al.(1994) Bt(Cry3A) EW EBETHTTILY, TTT 0V 1 VAR
(1 Dogan et al.(1996) Bt(Cry3A) EN| FUNIAIRIEETHT T I L Y]
[] Riddick and Barbosa (1998) Bt(Cry3A) EWN TN A UR
(] Riddick et al.(1998) Bt(Cry3A) Lig) AP S A VNS - ¢
[ Bell et al.(1999) Lectin (GNA) EN Y X I NF RV AR ]
M Birch et al.(1999) Lectin (GNA) EXD TEYEVTFVINI[RETAT T LY]
(] Armer et al.(2000) Bt(Cry3A) % FHHAALTE, NFARALTEL < FANFTH AF
(] Down et al.(2000) Lectin (GNA) EXD) TIEVTF VNIRRT AT 7T L Y]
[ Riddick et al.(2000) Bt(Cry3A) LigAs NFHAALVE, TN AVEL, FHAVE
A Ashouri et al.(2001a) Bt(Cry3A), OCI EN [(Fa—Vy Ty FHTTILY]
A Ashouri et al.(2001b) Bt(Cry3A), OCI EW ARINFR[F 2=y TFFHT T 5 HY]
M Bell et al.(2001a) CpTI EW A IANFRLM M (XY AFD ]
[ Bell et al. (2001hb) Lectin (GNA) e X anFfLh~< ]
(] Couty et al.(2001a) Lectin (GNA) =N ARINFF[EET AT T T L]
[] Couty et al.(2001b) Lectin (GNA) E0 IXANFR[F =)y FTrFITTTI L]
[J Reed et al.(2001) Bt(Cry3A) LAZ) WaEMED A2 VHE 7 EH
M Birch et al. (2002) Lectin (GNA) = (EETHT 7T LY 120CHME () aT7viraf F)
(] Cowgill et al.(2002b) Chicken egg white cystain, OCI N / #7% [€FET AT 77 4]
M Bell et al.(2003) Lectin (GNA), CpTI EWN WA ALY [ b= bA]
] Bouchard et al.(2003a) 0CI =N A ALY [aaT FALY]
[]Bouchard et al.(2003b) 0OCI =N A ALY [aas FALY]
[] Cowgill and Atkinson (2003)  OCI N /B (e xFanNg R
(] Down et al.(2003) Lectin (GNA) ED TEYEVTF VNIRRT AT T4 ]
2\ Romeis et al.(2003) Lectin (GNA) £ Fy=IY FYans#, a<xanFR/T 7T LT HE]
[] Cowgill et al.(2004) 0oCI LLZ)Y AR INF R - BREER[EET AT 77 4 V]
(] Duan et al.(2004) Bt(Cry3A) LIg)N FHLTERL NAA T IR, 7EE, PEAVH
M Hussein et al.(2005) B t(Cry3A) | [Spodoptera littoralis (X 77 F}) ]
[] Kalushkov and Nedved (2005) Bt(Cry3A) ThL/ EN WEET N AVHIEET AT T T A Y]
[[] Davidson et al.(2006) Bt(CrylAc9, 9Aa2) EN AaANFR T A E'N], I rasR T T T A VH]
M Hussein et al.(2006) Bt(Cry3Aa) EW [Spodoptera littoralis (X #F}) ]
A Rovenska and Zemek (2006)  Lectin (GNA) EW VAHARCTEFATTILY, FINYZ, 2AFXFT7THIvY
[] Alvarez-Alfagema et al.(2007) Barley cystain 0| WEMEA ALY [aTT FAAY]
(] Ferry et al.(2007) Bt(Cry3A) 0 FIFUEY, TILVIIT ]
(] Arpaia et al.(2009) Bt(CrylAb) Lig)s HWREETE
g T e R B
M Rovenska et al.(2005) Bt(Cry3Bb) EW FYVAT)F=[FINFT =]
(] Arpaia et al.(2007) Bt(Cry3Bb) Lig)N s¥HraYy, NFHALY[TTT FNALY]
[Arpaiaetal.(2009) Bt(Crylab) - A WECEEER .
Rk
[ Wakefield et al.(2006)  _ Lectin(GNA) %A IRAATROVARAR]
4
(] Wilson et al.(1992) Bt(CrylA) LIg)N FHARALTE, s ATFravE, YavhAE TR
A Fitt et al.(1994) Bt(CrylAb) Lig)N 7R, A A LR
[ Flint et al.(1995) Bt(CrylAc) L5 s¥HAraIR, FUNYAVEL, FHAALTE
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[] Sims (1995) Bt(CrylAc) EWN s¥AhraoR, 7N AVE, IUNFR

M Ponsard et al.(2002) Bt(CrylAc) EW NFHALYVE, VA AR a4 FEY I bY]
A Baur and Boethel (2003) Bt(CrylAc) EW a<ZNFE, N anNFRIY AF]

A Men et al.(2003) Bt(CrylAc) Lig)N WEWET Y bV, 29 ravE

(1 Wu and Guo (2003) Bt(CrylAc) Lig) WaET Y by AV 29y avE, 7 EH
(] Bambawale et al.(2004) Bt(CrylAc) gp 4k Ty NI AVEL, 2 hravk

A Chen et al.(2004) Bt(CrylAc) Lig) [ZEDF v ZH]

[ 1 Mellet et al.(2004) Bt(CrylAc) Lig) Z<IX ) anNFEFF 533 n]

A\ Men et al.(2004) Bt(CrylAc) Lig) AR ATV, M

M Ren et al.(2004) Bt(CrylAc) + CpTI EW C ANFRL, a2 NFE G F 5N g

[ Sisterson et al.(2004) Bt(CrylAc) Lig)N - KO SR AE S BREE AT

(1 Bundy et al.(2005) Bt(CrylAc) Lig) 7 R (A b, A TE)

[] Hagerty et al.(2005) Bt(CrylAc, CrylAc+2Ab)  ¥r4} WEED AL VE 7 by A VR[5 3 ]
[J Head et al.(2005) Bt(CrylAc) Lig)s FYNTAVEL, HAALVEL, TUE, ZEH
(] Liu B. et al.(2005a) Bt(CrylAc) +CpTI E| YA F 3 NF eI

A Liu X-D. et al.(2005) Bt(CrylAc) +CpTI EN (95775 nHY]

A Liu X-X. et al.(2005a) Bt(CrylAc) +CpTI EW A 2NFB A& 5 3 d]

M Liu X-X. et al.(2005b) Bt(CrylAc) +CpTI EW E ANFR ot 5 oxa g7

A Liu X-X. et al.(2005¢) Bt(CrylAc) EW A 2NFB A& 5 3 9]

[J Naranjo (2005a) Bt(CrylAc) LiZ)s WEMET Y by a YA AL VHE, FiEK

] Naranjo (2005h) Bt(CrylAc) LAZ)s WEMET by a Y- H AL VHE, FiEK

[ Torres and Ruberson (2005)  Bt(CrylAc) LAZ)s WEET Y by Ay - AL VHE

[] Whitehouse et al.(2005) Bt(CrylAc) LAZ)s #EARKE(F Y by AR, A XL VHE)

(] Yang P. et. al.(2005) Bt(CrylAc) +CpTI Lig) TN AVEL, NFAALVEL M
[1Yang Y-Z. et al.(2005) Bt(CrylAc) +CpTI Tpht PR Shli e [ A & N3 FHE- S ]

[ Cattaneo et al.(2006) Bt(CrylAc/Cry2Ab) L5 g8 RN B B & B

[] Geng et al.(2006) Bt(CrylAc)+CpTI e PR A2 7 PR

[J Knox et al.(2006) Bt(CrylAc/Cry2Ab) LS8 BREGEER(EIQ)

[] Mansfield et al.(2006) Bt(CrylAc) Lig)N it 7 LR (BDD)

[J Morse et al.(2006) Bt(CrylAc) LS8 BREDZEIR(EIO), AW EdEiait

[J Torres and Ruberson (2006a)  Bt(CrylAc) LLg)N FHARXLY, ZHArOIE, e XA vE
[J Torres and Ruberson (2006b)  Bt(CrylAc) Tpht FHAALVE[ AL FEYINY, TAYAZNTT]
[] Torres et al.(2006) Bt(CrylAc) WAL /S RS ALV, sY A a R AR R
[ Xu et al.(2006) Bt(CrylAc) E0 ZONRE ) AN [Ty TR A ]

M Zhang G-F. et al.(2006a) Bt(CrylAc, CrylAb/Ac) =N CARRA) ATV NI[TETTTAY]

B Zhang G-F. et al.(2006h) Bt(CrylAc, CrylAb/Ac) =N LXA A a7y by [Y AR ]

[] Zhang S-Y. et al.(2006a) Bt(CrylAc) EN CXH A aAFy by FFyoNnanym]

[] Zhang S-Y. et al.(2006b) Bt(CrylAc) EN v A NFE A F N3 ]

(] Zhu et al.(2006) Bt(CrylAc) E0 CAHRA) ATV NI[TETTITAY]

(] Sharma et al.(2007) Bt(CrylAc) EN /B ZEE, TV M A YRRy T ]

(] Sisterson et al.(2007) Bt(CrylAc) LIg)N IR TAT, NFHALY

[ Torres and Ruberson(2007)  Bt(CrylAc) Lig)" FH LR, NI a v, A A 7 VR NI AVHE
[] Whitehouse et al.(2007) Bt(Vip3A) LIg)N KW FU MLV A FFNTT]

A Federico et al.(2008) Bt EFMIEE avEY[FNad]

M Guo et al.(2008) Bt(CrylAc, CrylAb) 0 s¥hras(UyTTIAY]

(] Suiii et al.(2008) Bt(CrylAc) = (DT 774Y]

[] Torres and Ruberson(2008)  Bt(CrylAc) 0 HWEMEA AL VHE[YeLFEYI by, FINF D]
[] Zhang et al.(2008) Bt(CrylAc, CrylA) EN/WE NFHALVITITTILY]

A Lei et al.(2009) Bt(CrylAc, CrylF, Cry2Ab) =N / #4F < ANEZ )N

[] Liu et al.(2009a) Bt(CrylAc) +CpTI 0 IUNF[T 8 FER]

(] Liu et al.(2009b) Bt(CrylAc) EWN I3

(] Anilkumar et al.(2010) Bt(CrylAc) EWN X 3 (MR 55)

[ Bambawale et al.(2010) Bt(CrylAc) Lig)N FYINYAY, Z¥ ATy

(] Lawo et al.(2010) Bt(CrylAc) EWN sH¥Aray[FFyNan]

A\ Han et al.(2010a) Bt(CrylAc) + CpTI EWN IUNF[T 8 FER]

(] Han et al.(2010b) Bt(CrylAc) + CpTI EWN IUNF[T 8 FER]

(] Mann et al.(2010) Bt(CrylAc, 2Ab) LAZ) THHETAYT, NFHRANY, AR AINF
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(] Hoffmann et al.(1992) Bt(CrylAb) + CpTI #p 4k REFNG AR, s Hra o F

] Johnson and Gould (1992) Bt(CrylAb) Lig)N e ANFR, a<anNFRE

A\ Johnson (1997) Bt(CrylAb) Lig)N e ANFR, a<anNFR

A\ Johnson et al.(1997) Bt(CrylAb) E| v ANF B Nomuraea releyi GRIR1#)

] Burgess et al.(2008a) avidin e T3 L V[YHEYR]
[JBurgessetal (2008b) avidin _  ®WN FIAVIVARAR .

L4 avFy R/ =)

(] Schuler et al.(1999) Bt(CrylAc) EN| avanFR[aFH]

[ Schuler et al.(2001) Bt(CrylAc), OCI 0 AXINTFEETHT 7T LY

[ Ferry et al.(2003) 0OCI EW FIFYhy[ari]

[] Howald et al.(2003) Bt(CrylAc) EWN BT T ININF

[J Schuler et al.(2003) Bt(CrylAc) J /s a~aonF R3]

[] Schuler et al.(2004) Bt(CrylAc) EW a~vanFRaF ]

[J Ferry et al.(2005) mustard trypsin inhibitor-2 %P WaEWMTI A vHE[aF 7]

(] Schuler et al.(2005) Bt(CrylAc) EWN s¥AaravRary, TEETHATTIAY]

[ Ferry et al.(2006) Bt(CrylAc) EN WaEETI A vEIaF ]

[] Mulligan et al.(2006) 0CI EW FHTILY[F AL VH]

[] Wei et al.(2008) Bt(CrylAc) EW avanNF, s¥Aruy[ars]
AKonradetal(2009) oct BN N T .

Ty 3 = N7 A

[] Chen et al.(2008a) Bt(CrylAc) E0 ANl a F 7]

[J Chen et al.(2008b) Bt(CrylaC, 1C) EWN aAvaNF[EY AT 3 7]
[JKimetal(2008)  Bt(CrylAd) =W AR RO

A A

[ Bernal C. C. et al.(2002) Bt(CrylAb, CrylAc) E0 HAIHALTYRLNES Ty v 7]

[ Liu et al.(2002) Bt(CrylAb, CrylAc) Lig)N rsEfilkvayrh, vvraaang]

[] Bashir et al.(2004) Bt(CrylAc, Cry2A) LLZ) Y HFL FANAEE, AN A AL TF

A Bai et al.(2005) Bt(CrylAb) E0 CXARX ATV bIAREN, EETATTILY]

(] Bai et al.(2006) Bt(CrylAb) EN S = B A I S (v B |

[] Chen et al.(2006) Bt(CrylAb/CrylAc) Lig)N T YA, FANAH

A Riudavets et al.(2006) Bt(CrylB, CrylAa) E0 WEER () VAT IALA, aa 7 I0Y)

(] Yao et al.(2006) Bt(CrylAb/CrylAc) E0 A A A4 AFER]

[] Chen et al.(2007) Bt(CrylAb) Lig)s WS X 23 [ v H¥H]

[JLiFF. etal.(2007) Bt(Cry1Ab, CrylAc) Lig)s B LA

(] Yao et al.(2008) Bt(CrylAc) EN A A A4 AFER]

[] Chen et al.(2009) Bt(CrylAc), CpTI BN/ ax)rE[aT I AL N]

[] Akhtar et al.(2010) Bt(CrylAb, CrylAc) EWN/ I THEITS

[] Gao et al.(2010) Bt(CrylAb) 0 FE(bes oy ]

(] Tian et al.(2010) Bt(CrylAb, CrylAc) EN /B e[Sy v ]
aax
[Shahetal (2005 Lectin(GNA) __ #®W __ARRW Pandora meoaphidist A X777 53]

BIAR (=)
[JBarracloughetal.(2009) __ _ Bt(CrylAo)  __ #W S e S A B

AFGGIRNT (322, 23, FADF LT — ¥ & F\ 72 JLIIRAT)

[ Marvier et al.(2007) Bt 114 Yot — % JEEER A~ R

(] Duan et al.(2008a) Bt £ BNT—F IIUNFAOEE

] Wolfenbarger et al.(2008) Bt 1E¥ o7 —5  FHAEIEA & O g

[ Lovei et al.(2009) G EY BHNT—5  REEW~ORE

[J Duan et al.(2010) Bt 14 BENTF—5 B ERREE

[ Lang and Otto (2010) Bt hyEQTIY ENERT-5 BRI X 2 BB~ 0B

VORESEA R: ERE s LA L, BERED), A BRALER ETHETE 2V
2 R sy & WeFR Bt =Bacillus thuringiensis, Vip=Vegetative insecticidal protein.
Lectin(L 7 5 ) & Inhibitors(7 27 7 —¥ 4 ¥ ¥ ¥ — ) (3P H K.
CpTI=Cowpea Trypsin Inhibitor, OCI = Oryza Cystain I,

GNA=Galanthus nivalis agglutinin.
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[[] Sims and Holden (1996) Bt(CrylAb) 0 [Bt ¥ /327 @ 3HET D5 RE ]

Il Saxena et al.(1999) Bt(CrylAb) e [Bt # v /37 o +3ETOREMAR] it Wity oy 3L
[] Escher et al.(2000) Bt(CrylAb) e 75 hVE

[] Saxena and Stotzky (2001a) Bt(CrylAb) | I AM, MR, RURESNY, EEHRE
A Saxena and Stotzky (2001b) Bt(CrylAb) £SO itk o) 7 = v &i]

[[] Manachini and Lozzia (2002) Bt(CrylAb) LiZ)N RO (Rl &, WA, WEA)

B Saxena et al.(2002a) Bt(CrylAb) 0 [Bt & ¥ /327 O FHET O 5]

M Saxena et al.(2002b) Bt(CrylAb) e [Bt # 7327 O 13T O 5 fHNE]

N\ Wandeler et al.(2002) Bt(CrylAb) | A AN 5

M Dinel et al.(2003) Bt(CrylAb) Lag)8 [ E MNP ER,  AS SR T T e 2 ]
] Hopkins and Gregorich (2003) Bt(CrylAb) E WA N (138 T fRHE]

A\ Zwahlen et al.(2003a) Bt(CrylAb) Lig)N [Bt & > 7327 O +3ET O 5]

A\ Zwahlen et al.(2003b) Bt(CrylAb) EWN /WAt IIH

A Blackwood and Buyer (2004) Bt(CrylAb, CrylF) £ [ 38R WA O A AL 191 %€

A Brusetti et al.(2004) Bt(CrylAb) = B ORARE - AR AR - I B TR AH )
] Muchaonyerwa et al.(2004) Bt(CrylAb) ] (BRI A A, SRR MR %]

M Saxena et al.(2004) Bt(CrylAb) =N B W - K]

B Turrini et al.(2004) Bt(CrylAb) R (RN FHCR BB AR 1A ]

[] Baumgarte and Tebbe (2005) Bt(CrylAb) LiZ) [ARPE 138 crylAb OZ88), R AT AT )
B Castaldini et al.(2005) Bt(CrylAb) = (R N BRI AT SRAR, AL AR T ]
(] Douville et al.(2005) Bt(CrylAb) Lig) [Bt & > 7327 D53 fdki ]

] Dubelman et al.(2005) Bt(CrylAb) [ig/N [ 3 4E Ry 2 o T e ]

[] Fang et al.(2005) Bt(CrylAb) Lig ) T AR B TR T 424

A Flores et al.(2005) Bt(CrylAb) | (5% o 53 ff ]

U Griffiths et al.(2005) Bt(CrylAb) L5g)8 TR, R AT - BB AR AT
[] Hopkins and Gregorich (2005) Bt(CrylAb) Lig) RGO A, %2 V]

(] Mungai et al.(2005) Bt(CrylAb) LiZ)N g AM, AT v ZEOME L]
] Pont and Nentwig (2005) Bt(CrylAb) P4/ AN A AVFNDS

A Xue et al.(2005) Bt(f b ) EWN AR e A ]

(1 Bakonyi et al.(2006) Bt(CrylAb) e FEAVH

(] Clark and Coats (2006) Bt(CrylAb) ) IIAM FELAVH

[ Clark et al.(2006) Bt(CrylAb) 0 RN - S

[] Cortet et al.(2006) Bt(CrylAb) Lig)N [F v L, o RRE]

] Griffiths et al.(2006) Bt(CrylAb) e JEAEBY), MU

[] Heckmann et al.(2006) Bt(CrylAb) E0 FEAVH

A\ Vercesi et al.(2006) Bt(CrylAb) LI =40 IIAM

A Villanyi et al.(2006) Bt(CrylAb) Lig)" K P A A

(] Weber and Nentwig (2006) Bt(CrylAb) e Y A 78

A\ Douville et al.(2007) Bt(CrylAb) LiZ)N MK, 13 DNA Bl

A\ Fang et al.(2007) Bt(CrylAb) Lig) A T4

] Griffiths et al.(2007) Bt(CrylAb) T R A

[ Mulber et al.(2007) Bt(CrylAb) e AW EE

[] Nguyen and Jehle (2007) Bt(CrylAb) Lig)N NEIZ-1i S

A Raubuch et al.(2007) Bt(CrylAb) | A A

A\ Rossi et al.(2007) Bt(CrylAb) EW SEWH, UYL VHE

(] Zwahlen et al.(2007) Bt(CrylAb) Lig)N beAY, F=H BRIEEY

[] Frouz et al.(2008) Bt(CrylAb) LiZ)N A 3IIR, MM

[1Hoss et al.(2008) Bt(CrylAb) £ U

[] Oliveira et al.(2008) Bt(CrylAb) [ug)" WA, EERIGTE

[] Schrader et al.(2008) Bt(CrylAb) Lig)N IIH
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[] Shan et al.(2008) Bt(CrylF) Lig)" NEIZI- 1S

[ Tarkalson et al.(2008) Bt(CrylAb) Lig) i o, ) = v

(] Daudu et al.(2009) Bt(CrylAb) LiZ)N Fits 531

A Douville et al.(2009) Bt(CrylAb) LiZ)N H T AHA

[] Kravchenko et al.(2009) Bt(CrylAb) Lig) T

[] Pristley and Brownbridge (2009) Bt(CrylAb) Lig)N PEAVH

(] Raubuch et al.(2010) Bt(CrylAb) Lig)N 531

[ Tan et al.(2010) Bt(CrylAb) o mAe BEMMI(PCR-DGGE)
ChwET 3y (BE R UG (CrylAb (BRI H R & 02 5 v 2 &)

[] Al-Deeb et al.(2003) Bt(Cry3Bb) LiZ)N F oM, MY AT, RO

[ Devare et al.(2004) Bt(Cry3Bb) [LZ)% [ EY o A b2 RE]

(] Ahmad et al.(2005) Bt(Cry3Bb) Lig) FHATVFE, NAA T VFN FEAVHE, F=H

(] Bitzer et al.(2005) Bt(Cry3Bb) LN FEAVH

(] Ahmad et al.(2006a) Bt(Cry3Bb) T IIAH

[ 1 Devare et al.(2007) Bt(Cry3Bb) Lig)" WA N A F < A

(] Honemann et al.(2008) Bt(CrylAb, Cry3Bb) LiZ) PELY, =, IIXH

[]Icoz and Stotzky (2008) Bt(Cry3Bb) E0 b 2o

[JIcoz et al.(2008) Bt(CrylAb, Cry3Bb) Lig)N A # (PCR-DGGE)

[] Lehman et al.(2008a) Bt(CrylAb, Cry3Bb) Lig) b33 o fi

[] Lehman et al.(2008b) Bt(CrylAb, Cry3Bb) LN b VR

[] Prihoda and Coats (2008b) Bt(Cry3Bb) Lig) IIX, PEAVH

[] Honemann and Nentwig (2009) Bt(CrylAb, Cry3Bb) Lig)" b X3I3IXH

(] Lawborn et al.(2009) Bt(CrylAb, Cry3Bb) Lig)% RS

[] Miethling-Graff et al.(2010) Bt(Cry3Bb) LiZ)N R P f A= W A

[] Zeilinger et al.(2010) Bt(CrylAb, Cry3Bb) LiZ)N I3 M

(] Zhu et al.(2010) Bt(Cry1Ab, Cry3Bb) Lig) [KFARHE]

[] Zurbrugg et al.(2010) Bt(CrylAb,Cry3Bb) 4 feEypwmn o
Yew4E

[ Donegan et al.(1996) Bt(Cry3A) LiZ) THEH S

[ Yu et al.(1997) Bt(Cry3A) E0 VAR RPNZ i}

[ Griffiths et al.(2000) Lectin (GNA, Concanavalin A) %P AT, WTEY

A Cowgill et al.(2002a) 0CI Lig) IS, ¥ =%, MY AIHE

M Saxena et al.(2004) Bt(Cry3A) o= Ry
e S

A\ Donegan et al.(1995) Bt(CrylAb, 1Ac) Lig) BT R SRR R

(] Palm et al.(1996) Bt(CrylAc) E0 (Bt & ¥ 7827 53 fi i ]

A Sims and Ream (1997) Bt(Cry2A) EWN /14 (Bt & ¥ 7827 53 fidi g ]

(] Yu et al.(1997) Bt(Cry1Ab,1Ac) ) ¥y, 7Y MLV

[ ] Herman et al.(2001) Bt(CrylF) EN (Bt & ¥ 737 53 fi i g ]

(] Head et al.(2002) Bt(CrylAc) ] [Bt & /737 j3fig i ]

A Lachnicht et al.(2004) Bt(CrylAc) EN /Bt [k - AP X o FkiE 5%, C/N i)

[] Saxena et al.(2004) Bt(CrylAc) 0 (RS W - RIS O A= Wi ]

] Rui et al.(2005) Bt(CrylAc) +CpTI =N/ BHh [HRFE 1338 ELISA X528 v B B

(] Shen et al.(2006) Bt(CrylAc) EWN /WAt K EGR =

[] Olveira et al.(2007) Bt(CrylAc) LUg/N =

(] Rui et al.(2007) Bt(CrylAc) +CpTI [ig/N [ P8l 1388 ELISA % ]

A Sun et al.(2007) Bt(CrylAc) Lig)N R SR

A Yan et al.(2007) Bt(CrylAc) Lig)" AR

[] Balachandar et al.(2008) Bt(CrylAc) e T

[] Knox et al.(2008) Bt(CrylAc + 2Ab) Lig)8 LA DA W (AM1H)

A Sarkar et al.(2008) Bt(CrylAc) [LZ)% TIEREFGE, AR

(1 Hu et al.(2009) Bt(CrylAc) +CpTI LUg/N HLPE s A W AH

M Li et al.(2009) Bt(CrylAc) +CpTI i) T E R
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[ Sarkar et al.(2009) Bt(CrylAc) [ig)% TIEREFGTE, 2R AR
A A
[ Wu et al.(2004a) Bt(CrylAb) E (K A A, MEYETE]
A Wu et al.(2004b) Bt (CrylAb) E (K A &, BEYGTE]
[] Wang et al.(2006) Bt(CrylAb) ES0 (AR 358, )it ]
CJLiY. et al.(2007) Bt(CrylAc) 4%/ =N ¥ VR
(] Wang et al.(2007) Bt(CrylAb) e 531
[ Liu et al.(2008) Bt(CrylAb) Lig)" AR PE e A AR
] Wang et al.(2008) Bt(CrylAb) Lig) a1
(] Wu et al.(2009a) Bt(CrylAb) e AR PE fe A= W A
[ Wu et al.(2009b) Bt(CrylAb) LiZ)N C/N tt
(] Bai et al.(2010) Bt(CrylAb) Lig) YA M
(] Lu et al.(2010a) Bt(CrylAb) [ug)" A=A
(] Lu et al.(2010b) Bt(CrylAb) Lig) WA A
Tyoxa
M Donegan et al.(1997) Protenase inhibitor I Lig) Y AT, AAhFM, ¥=H
[[] Saxena et al.(2004) Bt(CrylAc) £ [ARB W - KT D A= Wi ]
[ Riglietti et al.(2008) Serin protenase inhibitor e A AH
FeaGho—3z)
[[] Saxena et al.(2004) Bt(CrylAc) £ [ARB W - KV D A= Wi ]
hFyhme
[J Lamarche and Hamelin (2007) Bt(CrylAb) EW AT AH

VOB O R L AR L MRS ). A BRLERETHETE RV
2 B k53 © Bt=Bacillus thuringiensis 3%, Lectin (L 25 >) ¥ Inhibitors (£ > & ¥ & — ) 3k,
CpTI = Cowpea Trypsin Inhibitor, OCI = Oryza Cystain I, GNA=Galanthus nivalis agglutinin.

2 FUEADCTEMREBCSLIBEAORE (R2)
Losey et al.(1999) 12 X - T Naturei® (2 # S 7258 H
& REITRRNG DS B4+ X< 5 T8 FF L
L7zt ddh b, UK KEZTFTRL, F3—avi%
HARDOTARX T4 7TIZHRE LY LIF S N7z, Losey et
al. (1999) EEBRETHA ANV F FLYIIIBt bv EH
IO EBESE L EEEFORT L BFEEIE
ChHELZD, B LAERRERIIREN TR P o7,
ERTIEZOHWEDHK. £ < OBHFABRDEN L HHT
b, 20014E 124K BT 7 73 —# % (PNAS) (2
6ARDFLAFE L O THE SNz (Hellmich et al, 2001
L) INSDOHENS, Losey et al. (1999) OZEPK
BRCoR SN2 TR /em® OB HERE T T CIZRRE 5
RN ENPFEFES NIz [EHTOB b F 2 2 FBUED
Vv Phosphoenolpyruvate carboxylase 7’10 € — % — % fl\»
7258 (Bt176) CTld, 20K /em® BED D EDIER T D
MBS 2580 5. Lo L. #EIZ208 /cm®
Y EoEH R 501k by E 0w 3 2 4lH 5 5m MY
TH0. 10mifEn 2 & 104 /cm’ LT & % % (Shirai and
Takahashi, 2005), —#HOAFEA S, WG L TEBt b
EUITOEBBEORED M F ¥ VIREERTONE

ELISA (FEAS G Bl MEll) CTemariiL, 3
BEOEVRRMICOVWTIRESITEMREEIT) R L. B
M EAMEPNCEHET REEEZOND LI ITh o7,
Bt176 %% 13 2003 4E |2 R SERRK; 2 Ik, 2ok ho
ETdiF s Twiv, BIEERTRIEFEAL M F
VUERBHLAWRKELEELLINTVEOT, MY
VR R ERAMEE S, WE R SRR EY AN OELED
AEWIMT 2k FHENICEETE LW oL AL
LTEWEs9,

3 BMEHZNLAXE (HBEE. F4£E) ~DOEE
(&3)

[BtEYI—~InE§ 2 HEM - 2 K2 ofl
HLEHATld, Hilbeck ef al. (1998a) I X » T, Bt b7 €1
I EMELCEEGREEAEL A S a o lo
HAFRBMET L, BEDEBET S 2 LGS, £
D%L { OBERBES IO, 2O L) LEEEIEN
ABRCTBt b ¥ ¥ VRIS X o THHL L 7 %) B % Bl
MICEEIELERICOARET D EiwmI N,
ZH A ray GHudEL i by ' w a v oA
WA NET 2R 2 B AT 582134 7% v (Romeis
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et al,2004), —HEDOWFEHN S, [HENRETH S LR
RPN THEBITEZ VR0 ) 2] 2T 52
LOBEEENRIEEINZ, Py EUI T AT ANLY
(Diabrotica spp.) 7 EHEMH EHUIIPIE LRI Bt b
EuaY (Cry3B% %3 5 MON8G3Z#) T, i
T v 7 A VEANORESBRE SN, EREER
W29 A5 R IEH TV R,

[BtEY— N3 % H R -3 4L 2 Kl (4 ) |
DY PR TlE, Bell ef al. (2001a) % Bernal J.S. et
al. (2002) 3T ¥ A4 ER b ET I Y T HOIZENR
EBRC, FAEBANOEZBOWREEZ R L7z, Lo L,
WHi1x20tk, BIFRBEZIT> T, Bt by €T
YOI H, BtT7 4, Bt A THERENG L LI2EN -
FILRERAZ  FEhi SN 7225, K3 TROM W2 =E MR
ERSEFALC D ERE S NGB v ENE. A
HEREL T OEWEFRICBVTD, ZNRBOR
K722 CTHI T 2O Tla e  [EBH-LIFAL () —
ot TONAZ B - 72 MGEEDSLETH 5. b LENRER
THEREVPRIN S N6, EBEOBt &2 v RkE
RBEBREE O [ CTEBISEI D HEBE 2D
M) ZHETHETHY (Andow and Hilbeck, 2004 ;
Andow and Zwahlen , 2006) . = DF£E%E K\ 725w 303G
HESELLEEZ5E59,

4 ITEEMBEANORE (R4)

Saxena et al. (1999) 1% Bt b ¥ ¥ Y iZ - h Mgk
HRHEY ERE LR BRI b &2 v bt
Ha3ha] 2256, BUEWORD S 05 o
DY ZAMI & B FIELEYHANOZEOTREE % B L
720 Z D%, Saxena et al. (2004) ZI1ZL®H, £ D&
BRRBRAMT O N TV 5705, AR ERE % I45E L - #ih
TR, REAHANOZEI P E LAV, I3
A, TIVAVHEREERNRE LTS O T
NTWBA, [EHFEERH LICERT 2 KEEY &2
0. EBEOFHN - HEAHE L v TSNS A Y BtEY
DFEBJLT B b F T Y ORBZILEE 2 SN DALV
7o, T2l MR OWLHBE SN TS, Btk
WX B EBOREN L) el LIz v, BHAR LT
MR BNRERZIT) OTIE R, EAREENTLHE
W EHETRED, WEHE T PRI L7 LT
BT LUENRD D, S HICKEAY OB & [
2 ENHREBROMRD, B TEBRISEZ VR84 %
DN %RBETLUEND 5,

5 KEZBEW. AEERANDTZE

Rosi-Marshall ef al. (2007) & [dtka— X)L M
WOMNNFPHEE OBt b 7 £ a KNS vk
ATBEY, ENREBETH T THOELFRITE L)
o] L BUEWIC X 2 KBAED O REO W REN: %
89 L 720 FELRAEE (PNAS) IZiB# S hiz7z o,
WK T A+ 3= 7 T8 (Losey et al., 1999) LIEDOEE
e olzs L2L. COMXTEENRBRTIN T~
REE PET FAFEROBRARENTE 5T, T
NTo My vy EHRAEZ-72. TOH%. PET IH
NOFERWNIKTOBL b F ¥ VREIZOWT, WD
POBHRERAEII TN, PETr TAELAFEEBL MY
¥R IE D H N 7 AH B BIAR R BPAL T D AKRBEA N DA %
RTHERIHEA TV AL (K3 My ET I Y DOHD
FESSHEL KN F Y VEEICET AHmER),
Rosi-Marshall et al. (2007) 13, Bt{EWIC X % KEEA: W)
MDD Z WD T L. SR ARA 0% 4
PERFA CARBEAEDI W 2 RUBEE L B & & Fik
L7zRIEEHMi S5, LA L, M ECBer o
FRENHSDFREZIEL {MER 5 720121F, RIIZE
WIABRT M ¥ o v R LA G AW O AR D&Y
fREFHEL, 20 L TEHACORBENZIRHNT 2 L)
B2 O 0LENH L, TNERCTIE. J10H 5
B - REBCE RSB WES ),

6 I—0Ov/XOBAENGHSCFHBEINZH

=0 v TR S (EU) i E #1629 o
TR & FIERIE—F L Tiibh, EUPKRRL 7
RSB E TR CTTRIETREE 25, b LEED A
WZHEIG RIS 57201213, EUMELA - KGR L 7214,
F 7R R R A DL % R R O $E
WL 2 % (EUFR4Y, 2001/18/EC ). 2008 ~ 2009 4
Mg, EU CREZERETASREN] S T 72 Bt/EW i CrylAb
MRV YEEBTABt Y ET I Y (MON8LOAM)
727257275, 20084E127 5 » AAS, 20094EI1C K4 v
D72 E B R TR ENI2E LT, ¥
FREAIE L7z 7T Y ADHRE L7 s id ik L
72 Rosi-Marshall et al. (2007) O M7 I ~OFEEL,
Prasifka et al. (2007) DAEFHI K B4 A A< 7 F L)l
DEREATE)TH 5 ($£2), Prasifka et al. (2007) 12 &
B ENFERE, KREOH %5 2 5 &I A AT H) % 1
L) DN, FHHRZEHIII NI CER
BIZORH D LITBRT WV, FALCIIER X DK
EVHIRELICHERT I L3P R ERESTH
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PHIFEEL 2V LT TICHE SN TR D, 7T ¥
ZDOFFHIEES TIE. ISR ZRAEIICE LY
T MO RO—HLETEFHL b D572, FA
v & Bohn et al. (2008) (3 ¥ v a~d3¢%) & Schmidt
etal. (2009 (75 EFVF ¥ FYNOEE) ZLD%
P RRBR O i ST % B R S k% & v 1k L 7245, Bohn et
al. (2008) DFFLIEBt b7 O 2 YD AT - ARAESMEA
WL SN TEB 5T, Schmidt et al. (2009) @i xd
X (FFyViREXTX) ORERPRFEITH R L,
EBEMARICHEDOD 5 b D725 72 B EREEAD
BB AR IR L2 v & ZALPOEY
BREBINCH 572 L IO B 72H, BHARRiL L
EIRTCDOBHAR. B2 & 5 HI Wi SRR e h3TE
OOLNTHHINTZDTH 5,
RWLHEEY 23T, Bt (CrylAZ Vv—7) b
F T ORI G TH B HATNOEE D WA SN T
W5 ($£3), 4 ¥ FTIEBtY ¥ % &7z 112 (Anilkumar
etal,2010), F4/ Y TBtbYERITRANRIS ) T Y
(Wiedemann et al., 2009) ~DFZEIRER S LT 5 25,
MIROZ E BB O Nk o7z (F£3),

I FEETOXREME

1 ERMEREOIHIR

Bt b 7 1 I ¥ ORFRIIAK TI9964F 1246
D, ZOk, Bt hERa T Bt ¥ 05k, Bk A
YR HEL A=A T T AR Vs ETIE S HEE
ENTW5, FEENEY R ERRNOEEL L BIC, B
BRAIRDO R o & QB S N72DEBHEMIZH LT
ERMAIEEZIOES L 2 L 2o, PSS
P 2xiEk. (D) e %2 ViREEZ BB 5 mil
IV, (2) JEALIR 2 Bt b fE 2 Bt ah il oo & 5012 — 2
GG T 2RI ZFRT B [RIRE - #&5X (high dose
and refuge) | ¥iM&AS—#% T2 % (Shelton et al., 2002) .
HER A~ FOBtY & Tld, BEH RO+ & /837
(Helicoverpa armigera) 757 % YA O/EY (b Ew
YRIARMEM AR L) bINET LD, Ihs o E
[EADOREE X (natural refuge) | & A% LTWwW5,
Tabashnik et al. (2009) (%2009 4EHi Y-k riCco, AR
DBHEWIZ BT 2 FHEHIRBUE OIS ERN E F L Oz, £
hekse, 72y by aoBthyEaay (CrylF)
WRFL, Y~ ua 243 b (Spodoptera frugiperda) . T
77U HDOBt hvET Y (CrylAb) 125t L. Busseola
fusca (XY 7EE) . BLOKREMEHOBtY ¥ (CrylAc) Xt

L. 7 A1) A %327 (Helicoverpa zea) 35Tk
DIENRD LTz TV MY aTEEREHIE BT
7 ) A TIREEX OFEFRBHT. REREH T Cry2A
RCrylF R LB by v 20 IcE &2 5 7%
EORENE BTz, E OO TITIPUIETFEIC &
D BBk EREIC 2 > T B &) #id1£20104E F T
ML TIER LN, Ll E. A ¥ F, ko X
TR by ED 2 VRO 80~ 90% % Bt il
WED YA WP EILRRELZDDEEZ LR
E7259 . BT R ERZRL T, Ik st E
BELZE=F) V7 TEMI AT A2 KEPRH LT
W,

LIVLOBEEINLDIE XY VRBBIEDS HA
B2 X 2P RETH D, /SF A ¥ »Tid2010
ENDLBLY ¥ OBERRE R AR F - 7225 (James,
2011), ZhDai» SEEE (4 >~ F) fEH O A3% i
S, BtanfEASAHIRE THE: ST 7z (Arshad ef al,
2009) . MIK, RRAX S RE ST, BREMICL AR
FF-H3% 70, EHH CHIUEDOFEEI BT 5 B
ENDH b, Tl BEARTIEBtY 4 X (CrylAc) DOFEHE
FEAGHH ST b (James, 2011), ¥4 ZZHKH
FECHTHHARS TH LA, PRI VREORVER
M E2MERFCTEL200MEE 25, THIEHEOBLA £
T AARIE A X D FEMs A 1T R0 -4 BRI HE A3 il
NTVRWERHILT, 75, §¥4 X, £ 4, FALZE
H R DS 5 % VB O Bt i & [ 38 CHR T 2 56
FHIBEO A ) v bR RO DHMERET 2121 A
B ORI KAWL 2 57259 6

2 BBEMRHNEFHROEEL

Bt b7 ETR I YR BtY &3 BAEA O L MK E
KIEIZHS L, BEEBEBEHTRE R Ay bE2b 25
L7zo —Jis Bt b3V TIIBIBRTE v ERFE, HRiC
W EE R OB LD Pl STz, FERBE HhEO Bt
TETIE AAIA AL VERNY ZHOWENEZ .
EHICTZIMTHIML7Z2A A I A AL VHEN, HBEOR
BEICOHEEEZ RIZTIEPHMESNTVS (Luetal,
2010), KEREEEDOBtT ¥ T A A & VHOW FEHHIE
IbL7z0 KEOHA, Bt ¥ OERZT TR, RAE
WMTHBTZNF I LY (Anthonomus grandis) @
MRARK T b . A A EcA 2 O KIFR A O — R % - T
% (Medrano et al., 2009) . Z Ot Mg T 13 kf R A48
OFAALIZIFICHE STV WS, BtEWAZEA LT
b FHIE O I 4 R & R R HOR A 1 B
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Thbo

MRAIEE L T o7z, JLka—rXu b
WA OBt b7 €0 3 Y TOY HEOD Striacosta albicosta
(¥4 Western bean cutworm. LLFWBC) 2 & % B
THbo CrylAb F ¥ > ¥ 2383 2 BtinFE )L < %
KL, BENRTHLELA YT T ALK (Ostrinia
nubilalis) DMEAREAKIFITWA T HI1I2oN T, b Ld
& CrylAb 1253 LB AR DI AWBC T 7 2 A4 H
Ao THESERE & 72 O BeE DS L L 720 WifE 0 K i
by ET I OMWMPRENTEBLHIVELZ>TBY,
BELLWEET 7 AL TR KB LE %5
(Catangui and Berg, 2006) . Z\>, WBC X CrylF b ¥ ¥
JNZX o THIBRTRETH V. CrylF Z38 A L 72 Btahfi~
DIRAAHEATZ, L L. SOXIRBEIRZLZ L
I RTEABEAEAL L 72 2000 AL O £ T, 13L& A LT
ENTWhPo7z. BEWIZH— DR BRFB % ILH#iPH I
Rk L T 2BiBRETH D, AREEIIBY
THBID 7o 720 WBCBHAEALD & 9 (TWFZEE AS AT IS
TUTE Lo 72BRISGHDIEIVELESH, WBC
OB ZHANE LT, EHIEPUIEHIR 2 1B 2. R BRAH
i % KWEIZIE S 3 HE R BRFER & U CTRMICFIH Lk
VT B 7200213, Mk 22 BEAR & B U0 2 A A B 0 8T
PRI TH %o
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Effects of transgenic insecticidal crops on environments and
ecosystems: literature until 2010

Yoichi Shirai
Summary

Transgenic insecticidal corn (maize) that produces a toxin derived from a soil bacterium called Bacillus thuringiensis
(Bt) entered commercial cultivation in North America in 1996. Since then, Bt corn and Bt cotton have been grown
extensively in North and South America and in India, Australia, China, South Africa, Spain, and other countries. In 1998
and 1999, researchers warned that Bt crops could have deleterious effects on ecosystems, and eswspecially on nontarget
species. Their main concerns were the effects of corn pollen on butterflies, effects on natural enemy insects through
the food chain, and the effects of persistent toxins on soil biota. By 2010, a total of 420 papers had been published about
these concerns. They showed such concerns occurred only under laboratory conditions, never in the field. Thus, current
commercial Bt crops appear to have little adverse effect on nontarget fauna and ecosystems. However, the safety of new
transgenic crops with different genetic traits must be assessed. Careful management is necessary to maintain the benefits
of transgenic insecticidal crops: to suppress the development of resistant strains of pests, the provision of refuge areas and
the supply of seed encoding high levels of toxin are indispensable. Especially in developing countries, it is necessary to

eliminate inferior seed encoding low levels of toxins.



