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DEBYHFHELET,



BAs A X AW | FoiittE, Fav B K OayFav B E B NZEREH

LHORIEOLT | ZUAY—NiERY Era (D4 cspB, crylA.105, i
cry2Ab2, tiZ cp4 epsps, L7 cry3Bbl, Zea mays subsp. mays
(L.) Iltis) (MON87460 x MON89034 x MON88017, OECD UI:
MON-87460-4 x MON-89034-3 x MON-88017-3)
(MON87460, MON89034 2 TX MON88017 ZLE 1L ~DE A
B FOMAEEEETALDOTHoTYUZ N TET I M
5o L 72 R ACRBE O b O BRI 5 — M R ER O /&G
Tl bDERS, Yairis,)
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EM SRR RN &

H— EMBERMESBOFIIC S 7Y U LR

1 EEXIEEORT 258 LORICET 5 1EH
(1) 285 EOMER T RO B RERERIC 2 3 AR L
O Fndh, L ROEA

4 hoERaY

P24, : corn, maize
¥4, . Zea mays subsp. mays (L.) Iltis

@  EEOMEL TR
BRMOBLEFEANIHANWELFEIZIATOLEEY TH S,

MONS87460 | hfE LH59 & Fv 7=,
MON89034 |X5hfE LH172 Z A=,
MONS88017 %38k F A2 EC MERE C & 5 HIAEAH AxF1 MEfE Hi-1I 2 7=,

@  ERECESO BRERTIIC BT 5 B A

JREHIZ DWW TIIREN 2T 7 <. KEOREE, A% a, FERED
FAKRIZ DT CTOBEBHIEN E NN L2 EBIR TH D L3551, AFv

SR EM A2 AR & T D D (OECD, 2003), 723, HAEIZEIT 5 A
AT DOEITR N,

(2) SRS K OELIR
O  EALCESMNIBIT D5 SO

N 7E R I UOFKEEPFITS D 9,000 FFRTE S TWS (OECD, 2003),
0%, NEOFIZL Y B, Sl R2MTH40, ALICHT 1500 4£~200 4EET
IZIE, B OBERGEN R Er a RHBLL, AXTa, AT AR
@ﬂb%%%?%)ﬁk@@%%_m%btoEwﬁ%@ﬁﬁ@¢f7)/
M Ty b, Ay A= R EDODZEOERFENRAELTZ B2 5N T
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W5, DREANTIKIE 74 (1579 4F) IZERUEIAER L0 Rk TH
B E S, HEEORETITE WV (B, 1987),

@ oS BT, Ll ER L OH®

S

BUE, ke LCOFARERTH LM, &M, BFm, BHe Lo/
ELTCORBYLZIRICH=% (OECD, 2003; 4§, 1987), BifE, hvEtray
TR TR ORI FHE SN TWDHEY T, KE, PE, 77910, TAEr
FUROF—r y SGEEZ EA T, Ak 58 FEH S R 40 EIZE HHEi
THIEFHETH D (OECD, 2003; HLIL, 1981),

[ A B2 AR B (FAO) DM RHFHUC FE S < &L 2009 2B 5 &R0
FUER I ORI 1ES T ha THY | I EZZET 5 & KEN
3,246 75 ha, PE 3,048 7 ha, 77 /L 1,379 77 ha, 1 > K73 840 75 ha,
AFT N 720 H ha, £ KR T23425 Fha, 74 U 28268 75 ha &
72> TCW% (FAOSTAT, 2010),

B/E, DORETHE SN TWAS M7 Er o U 3#EF B, fEHHEX Y 57
ha—  AERHOAL—Fa—rRH0, 20010FEDOFAY T ha—ro0
VEAT HEAEIEAY 9 757 2,200ha T UNFERITHI464 7 F > TH Y (BMIKES, 2011),
2009 4ED A A — b =2 —  OFEREREIEHK 2 75 5,500 ha T, INEEIIR 23 75
5900 h>Th D (EMKES, 2010),

DOARE 2010 FEICHESADHR 1,618 T oo by av e, &
fhoe TEA, TLTHEEALE LTMALTWS, TONRIZ, fEHHE LT
FL132 T hy, B TEMAELTHR 486 T Ry, T LTHEAE LTH
2,407 hTH D, B, HEHAE L TMAL TS B3 HEEZZHET D &7
TUANY Ry, =a—U—F RN 339 b, FTUMN301 hrrEoT
W5 (MEBA, 2011),

ORETOERH b Eo a2 v OEITHRESEIUTO EBY TH 5, L
EDIVNCE D EITHRRELIX, 4 AP~TFTA»5 5 HP~TARHRLZ,
W A FE 1 102 24729 6,000~8,000 K CThH D, FHE BrE., LFFiT—#
DIEETITWV, EBWVINZ 2~3 EATo, INHEHIL9 A TANH 10 A T,
BE RO P I T 00 < L ARRE S HAE, L TIERSOCEEVY (TEIE, 1981),

ek, EWNEEREE A ——OMmEY X M-S &, BIE, —BRICHES
ALLTHRENRTWS byt avoigs A S —RHRELE (F1) Th
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L2, WHERANBEICEREEH S LTINS Z 13— TR,
(3) AL K VAR A R

A FEARRFRE

o ARSUIEF W REZRBRET O ST

k7w a A DORFEORIEE L 10~11°C, BoEiEE 1L 33°C & ST
W5, FEBICHEREIND DI 13~14°C LLETH D (FAF, 2001a), SHFESCHIE
(2 &> THRIERENIE 2D A 508, BICHEICHERE S CHKICINE S b —4F
EOEMTH D (e, 1981), £/, hUEra VL E L EHEAMYTHY |
Z ORIEEIIM AR UK T, RAMEIZ SR TH D (WA S, 2001), =
NWHORESRMEEOM, FrEaa VEFWRKICE YV TFENHEED 1.6 ~ 2.0
BT oTe & ZITHMR (WIAERETZIFTHEIR) ML, 7FEEFEL 2D (7
1, 2005), £7-. MUEw I COFFHTITEMICE L L, pHS5.5~8.0
OHIPA THEZFTRETH D (T, 1980),

BUED U Ew a VITERBOREAEDILIZ LV IEONTIEMTH D720,
BRI TS T 5 HARR Z K-> TWb (OECD, 2003),

N FREM ST E A

= X TEEHE ORE
O FEOBRIME, Bk RIRM: & O

SERA LT IR OB EZ CEDNL TR Y BRIy, FrEra v
FEWEESES E LR L TE@R T, BREM Tk 5 B4R
ZROTBY, TOEFZHREEI-DITIIABOMITNLETH D
(OECD, 2003), f&7OIRIRMEIZHI DTV, E 7o, IUHERF S HERE |3 F#
M EICE T LT, HEEEEN 10°C 12 L, WERKSSREEZES £ T
LW, ZOE NHKRIRREETIZEI UKEIET 5 (36, 1987; HAT,
2001a), F7=. BICHEFEL THAERE SN FICH7-%IE 6~8 R LLE 0°C LA
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TOARIZE B END EELFTE A (OECD, 2003), D711 % 6~8 444~
F3HI121E, 7KDY 12%, B 10°C, FEXHREE 55%LINICRD Z & A
T& 5 (OECD, 2003; HFf, 2001a),

@ REEIHOKRAI I BARSKMEIC W TDIE 2 B4 L 5 2k 3
B b O AR

MU ER I UIIRETIE YT, MBS 5, BARSFIZBW THEMIA
ZEAL D DMEMSUIZRE DD OHFERMENH L E VO HREIZZNETO L
Z AR,

@ HFEME, MFEMEDORRE ., BFEAMETEOA E, I B AR & ORHEME L O
TRI VAU DM 2G5 55813 ORE

7w o U MERE R O — FAEEY T, BRI 2R JEETE T H D |
95~99%IIMEZ T L > TEL NI T-IC L 0 BHET 523, BEZH b FhE
To D (OECD, 2003; THE, 2001; B REMHEELZES, 1987), hVER=
v ERHERREZ2 DX, [FI U Z. mays fEIZ & £ 41 Z. mays subsp. mays (L.) Iltis @
MfEE LTI ND —HFEDT AT > b (Z. mays subsp. mexicana) %z O°
Tripsacum B CTH 5, hvEray T4y MIT#EL TWAEAIZHBIZ
RHMET D05, Tripsacum J& & ORZHEITIER ICHi TH S (OECD, 2003), 74
Y NEAF T ING T T TITT TAR L CE D | Tripsacum J& D 43 Af H
WAL T AV A HEFEE, 2 e BT NLR Y ETIEHT COT T AR O
K, ZoEopLHEEZEZ NI ATV a, Ty T~<TICRKREL 53N
TW5 (HiA, 1981), DAETIX, T4 > b RO Tripsacum Jg& o B A= | X
IR TR,

@ AE¥yoLpER, falk, TR, BT TTIE, TREGREEKL O

kT ET 2O AROMERIZI 1,200~2,000 18 O/ NE B D (1,600 J57~3,000
AR Z TR T 25 (FiA S, 2001; HAF, 2001b), E¥ D Fam i E DI
LR T TIX 24 FFHILINTH 525, BREEIC L D RE S HR D (TF], 2001b),
RO 1 K720 OEEITH 3.4x107g TH Y (a5, 2003), BRI CHEAIT
90~100pm T& % (Raynor et al., 1972) , ~UEm 3 U FEAMSIC L D2ZHN T
THY ., HFEOBTEIC X > CORE L7180, MR SHiE LRI S
LCHIF L, 24 FFHLINICZ KA 52T 3% (OECD, 2003), £/, U Er =
TOAITEIC X0 RET 525, FREEEREEL. AR, mEEED R E Ok
DHEELEIZI DB | 200~400m & STV D (TFAE, 2001),
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A IR

~ HEWEOEAN

roEmaIZBWT, BRSM T CRHO B Ay SE O EF TR
\ZEB 2 T THEWE OEAITRE STV,

L ZF DM OEH

rE R 20X 1579 FIZONENE A S CTLUIR, B o RS &
BN, INFETHRUERaURERSEM T THAE LA E S ILTH R,

2 BnHH X A ORISR D

WLMRMME b e 3> (S cspB, Zea mays subsp. mays (L.) Iltis)
(MON87460, OECD Ul: MON-87460-4) (LL T TMON87460] & 5, ), Fa ¥
HE R EhiME b 7' m 2 (erylA105, t8Z8 cry2Ab2, Zea mays subsp. mays
(L.) Iitis) (MON89034, OECD UI: MON-89034-3) (LA F TMON89034) L\ 9, )
FOBREA] 7 VRS — MitEA O 2y Fa v HEREME RN VEr 2y (K
7% cp4 epsps, CXZ cry3Bbl, Zea mays subsp. mays (L.) Iltis.) (MON88017, OECD
UL: MON-88@17-3) (LA™ TMONS88017] &\ 9, ) ZERDOAMEEREZ H W
TREEE A X v 7 Z# (OECD Ul: MON-8746@-4 x MON-89@34-3 x
MON-88017-3) (LLF [ RRAZ v 7 ZfE b vER Y] LW, ) 1%, BIRH
T 5 MON87460, MON89034 }2 X MON88017 » 3 SDOffi#ax b vt oy
DENETNORMEEET D, o, RAX v 7 R/ b vEr a 13—
fnflE (F1) & LCRM bS5 Z &n I S D I3 EA 0B X
WARRAZ v 7 ZHE N TR 3T OBRMENEN~DENERR T OMEE D
LRDHAX IR TER ARG END, UL T TlE MON87460
MON89034 % T MON88017 D Fi #4429~ A I HIC DWW THEEE S 2 Fedl L 7=,

(1) BEEEEERIZRET 515 H
A RER N OSSR O 3k

MON87460. MON89034 } 1) MON88017 D Z L -ENDAEHIC VS 7~ it
GAZRE ORERL E R OHRIZ, 20N 1~ 3 (p9~11) K OFE 1~%



3 (pl2~18) ITRLIZEBY Th D,
v RS OFERE

5 O AR, FEHME L, RERS 7T, Bk~ —0—Z Omofts
IZER DRERLEE SR TN DR RE

MONS87460, MON89034 & X MONS88017 D Z L F N DIEHIZ AWV B 7= ik

G ORERRER OMEEILX, T2 nE 1~F 3 (pl2~18) IZRL7EBD T

10 bbb, TDH>H, HHBL T ThLINERIE Y 3 v 7 EHE B (% cspB) &
fnf-. crylA.105 SBA5 1, CZE cry2Ab2 B {51, tZ cpd epsps B in 1 K O
cry3Bbl BIn T OFEMIZ DWW TR, FNEhE 1~F 3 (pl2~18) IZFi# L7,



EcoO1091 8998
EcoO1091 8956

Blpl 2140

PV-ZMAPS595

B-Left Border
aadA

loxP

9,379 bp

B-Right Border

EcoO1091 3198
P-Ract 1

CS-nptil

Xbal 5376
NotI 5369

T-tr7
EcoRV 5041

] I-Ract 1
CS-BZcspB

T-DNA

10

% 1 MON87460 DYEHIZ AV B 47~ PV-ZMAP595 D75 A3 R~ v 7!

AR FERR S N E ISR D HERI R OB O FATIL HARE v MERSHICRE T S
9



OR-ori-pBR322
Nde | 16501

B_—Right Border
P-e35S

L-Cab

BstE 11 2464
OR-ori V

I-Ractl

Nco | 2940

T-DNAII Fress

CS-nptll

PV-ZMIR245
17,600bp

B-Right Border

B-Left Border

T-DNA |

I-Hsp70
sp | 7921

TS-SSU-CTP
Nco | 8589

BStEIl 10267
Csuas
cry2Ab2

2 MONS89034 OYEHHZ AV 54177 PV-ZMIR245 D75 A 3 R~ v 72
MONS89034 O F LTI, X T-DNA I EIRIZEF>A3, T-DNA II (8 LR 7= 72 VW AR
i LT,

RN FRH S N RICAR DR L OB O ETIX AARE V9 v MRS BT 5
10
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CS-tq%
cp4 epsps

CS-rop

PV-ZMIR39

. 12,368bp
OR-ori-pBR322

Xba 1 3963

L-Cab
I-Ractl
CS- 2% cry3Bbl

T-DNA filsk

3 MONS88017 DYEHIZ V54172 PV-ZMIR39 O 75 A I R~ v /3

RN R S NI AEBUICAR DR L OB O ETIX AARE V¥ MERSHHICRET 5
11



# 1 MON87460 DIEHIZFHV - PV-ZMAP595 O &4 Rk B35 o i 3k M U pe?

TR

FH 3k M OB HE

S R

Intervening Sequence

DNA 7 v —=2 7 ORRIZFIH X v7- Bl s

CS *'-rop

Escherichiacoli H# THD7'Z A I RO a B —$DHERFD
eI TA~—EHEZMEIT 52 —7 1 > 7S
(Giza and Huang, 1989),

Intervening Sequence

DNA 7 v —=2 7 ORRIZFIH X v7- Bl s

OR "2 ori-pBR322

pBR322 7 b Hifff S M7= ERBALATHELTH Y . E. coli 12
BWTF 7 A RICAMEEIERELZ 5T 2 (Sutcliffe,
1979),

Intervening Sequence

DNA 7 u—=2 7 OIFIH S u7-Bl

aadA

NI VARV Y Tnl HEROT ) 7Y oy RUERESH
T®H 5 3"(9)-0- nucleotidyltraferase D E 7' &7 £ — & —,
A= FHBR S — IR —F —, AT F )~ 0h
HUWEIA M VT h~A Uit E T 59 % (Fling et al.,
1985), (GenBank accession X03043)

Intervening Sequence

DNA 7 u—=2 7 O FIH S =il

T-DNA fiJik

B "*3-Right Border

Agrobacterium tumefaciens ([ZH k9 5, /XY A
T-DNA IO A B R ELS % 5 T DNA W fr, A RIBE5
B4, T-DNA 7% A. tumefaciens 7> A6 ) L~
T-DNA OIEDOFE, ImEOBmAE LTHHAIND
(Depicker et al., 1982; Zambryski et al., 1982),

Intervening Sequence

DNA 7 u—= 7 OBIFIH S 1 7-iis

A % (Oryzasativa) HHEDT 7 F VBl D7 vE—X
— & U — X —fid%] (McElroy et al., 1990), HAJE(E D

P **_Ractl G % & D 2k CHEFMICHEET 5,
A (0. sativa) HK DT 7 F B FDOA v ha v
(McElroy et al., 1991), BB FDORBLOFIEIZE D
I #°_Ractl %o

Intervening Sequence

DNA 7 u—= 7 OBIZFIH S =Bl

ORFNCFLH S NI AFRITR D MR L ONE O FTIL AARE U9 v MERSHICRET 5

12




% 1 MONS87460 DOFEHIZHV - PV-ZMAP595 D &-HER% 3% D H 3k Kk O RE

()

T-DNA I8 (%:&)

CS-t% cspB

Bacillus subtilis HRDOKAIKIRY 2 v 7 EHE B (WX
CSPB) # 22— 9 %&E/xF (Willimsky et al., 1992), ¥
5 —-2-(1)-2-@ITr LT,

Intervening Sequence

DNA 7 a0 —=12 7 ORRIZFIH S - El s

T *6-tr7

A. tumefaciens 1K DERE. 7 s 1D 3" RimFEFHERfEL
T, KU T T =11t%5%E3 %5 (Dhaese etal., 1983),

Intervening Sequence

DNA 7 a0 —=12 7 ORRIZFIH S - El s

loxP ™7

N7 T VAT 57— Pl OMHEZ AL, 2 > CHEEET
%.Cre Vb —1t (DNA FH 2 BE32)232 2D lox P
AL A RRRR T D Z LI L I FTET 5 DNA fHik % bR
%% % (Russell et al., 1992),

Intervening Sequence

DNA 7 v —=2 7 OREIZFIH Z v7- By

P-35S

BV 77T =YL T TA A (CaMV) D 358 o E
— X —fHElE (Odell et al., 1985) , HE¥IAD A% CIE R
I HBE T ERESE D,

Intervening Sequence

DNA 7 a0 —=12 7 ORRIZFIH S 1 i-El s

CS-nptll

E.coli® v 7 > AR Y > TnS IZH KT 5857 (Beck et al.,
1982), XA~V A L THATH+ T AT =F7—F 11
a— RL, IR A~ A U ROT T~ A Uit
T 5, BInEADOEE, M BSWY A EET 5
TeOD~—J1—L L THWHILS (Fraley et al., 1983),

Intervening Sequence

DNA 7 o —=2 7 ORRIZFIH S - fl s

T-nos

A. tumefaciens T-DNA HikD / /%) A pkiBES#E (nos) i
1D 3 KimIERHFREIK T, mRNA D5 % #&ik St
RV T T =t EFHET S (Bevan et al., 1983),

Intervening Sequence

DNA 7 v —=2 7 OREIZFIH Z v7- Bl s

loxP

NI TV FT 7 — Pl O/ Z L, 2 D THERE
%,Cre Uz b —+¥ (DNA M ZEER) 22 2D lox
P ¥ & G857 5 2 LI X W ICTFET % DNA fHlk%
Fr79 % (Russell et al., 1992),

13
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% 1 MONS87460 DOFEHIZHV - PV-ZMAP595 D &-HER% 3% D H 3k Kk O RE
(FE X)

T-DNA I8 (%:&)

Intervening Sequence DNA 7 v —= 7 OERIZHIH S iz fids

A. tumefaciens (2 i3k 2% EMIEE R B (25bp) & & Te
DNA Wrfr, ZMIEERESIL. T-DNA 2 A. tumefaciens 7>
DY) T ) AMEIE SN DBEDOKE R ThHh 5D (Barker et

B-Left Border al., 1983),
HMEE R E
Intervening Sequence DNA 7 v —=2 7 OFIZHIH & 7B 5

JIRBAIE 7T A 2 K RK2 76 BB S 7- 15 B BR hA e Ik
T v, Agrobacterium (23T X —(Z H HEHFEAE
OR-ori V 153 % (Stalker etal., 1981),

Intervening Sequence DNA 7 1 —= 7 OB S 1z fids

1CS - Coding Sequence (= —F « > ZFi%1)

20R - Origin of Replication (15 %4 B AA5E1R)

3B — Border (3£ AHCH)

4P _ Promoter (7 11— # —)

3] —Intron (A > b 1Y)

ST _ 3' nontranslated transcriptional termination sequence and polyadenylation signal sequences.

(3" RIGFEFIFE LRSI L R Y 77 = Ak 7 F L Ed5)

71oxP — nptll 315 71X MON87460 OB Rk D~ — A — & L CHEH L 72, MON87460
DFFERAR YR, BU 21T 2 BAn 1M 2 AE) O 2 VRIS T & 5 EFSAERIN & dh %L

EREE) 72 & PUEWETE ~ — 0 — 8RO & 722 258 LW T IE OB & ] 242
LT zlzsh, MON87460 (X Cre V =22 ) —BIZ Lo TRk S D loxP A 2 EBAL A 16

MALTnptll Bty NERETDH XISz, D%, EFSA ICL-> T, EBisT

K Z AE T O nptll BAST-23, & b R OFEE ORREICEE 2 KT v etk 3 TR &

HIET L 7= S AFR S =728 (EFSA, 2004), MON87460 22\ Cid, nptll {517t »
N OBREITATON R o T,

14




F 2 MONS89034 OYEHIZFIV = PV-ZMIR245 O &A%k 35 D i 3 Jr OkRE®
R LR ok J OB re
T-DNA | 48I%

B " '_Right Border

A. tumefaciens |ZHIk3 5, /73U U T-DNA fE3k o 41152 5
%1 % & e DNA Wi, A 5SS ELS1 1%, T-DNA 23 A. tumefaciens
DOAEY) 7 ) L~ T-DNA DAREDFE ARZEDORMAHE & L TH|
&% (Depicker et al., 1982; Zambryski et al., 1982),

CEHT N —fEE (Kay et al., 1987) 2RO, B U T T U—
EHFA 7 A LA (CaMV) 35SRNA (Odell et al., 1985) 0~ 11 &

P e35S — L Obp U — K — I, RO RALR IR I H A
P ZHRBEIHED,

L #3.Cab =N ﬁfﬁn’%?ﬁ ab fEEEEAED 5 RimFERER Y — & —fdi, H
B E OB 215 L &5 (Lamppa et al., 1985),

[ %% Ractl A % (O. sativa) DT 7 F i\ fn DA > k1 (McEloy et

al., 1991) . AR FOFEBOHIEIZED 5,

CS " -cry1A.105

CrylA.105 EHE %2 — FT 25861, dHMIIE—2-(1)-2-@
s Lie,

I AXET 3 v V7 ERE 173 O 3 KMIEREME, 55 2%

T *°-Hspl7 , N o . :
fis ., AT 7T =/ ZFE S 5 (McElwain and Spiker, 1989)
PLEMY Figwort Mosaic Vijus Hi 3k 358 2013 E— & — (Rogers, 2000), f#i
RO CHEF I BB T2 8B ST 5,
1-Hsp70 FyERaVEY gy 7EHE 70 BoFOHE 1 A hry

(Brown and Santino, 1995), HMEE FORBELZTEHRILSE D,

TS *7-8SU-CTP

ryEoarpl) 7a—2R 15-2 U UBAILVREY T —F D/
YT a=y hOBFESTF KT, F1 A2 b B EET
(Matsuoka et al., 1987), FyRiZHE#fs L7 HE 2 BRI~ &k
ERAR

CS-UZ cry2Ab2

Bacillus thuringiensis |ZHIKT 5 ZE Cry2Ab2 EHEZ 22— R
9% Efs+ (Widner and Whitely, 1989), 7 n—=1 27 DI
WD Il BRI SR GO 2 AN 5 720 BPA Cry2Ab2 SR HAE
EHBE L TN RGO A T A= DRICT AT XN 1 Off
ASNTND,

T-nos

A. tumefaciens T-DNA Hi3kD / /XU & plFESE (nos)iE s 1D 3"
RIFFERHERFEI T, mRNA OERG 2 &5 S, RY 77 =11k
%584 % (Bevanetal., 1983),

B-Left Border

A. tumefaciens (2 12k~ 2 Z2 155 SR BL S (25bp) % & T DNA Wi 1,
FEAMBERESIE. T-DNA 2% A. tumefaciens 7> SAEM 7 ) b~z
HEINDEOKAE R T D (Barker et al., 1983),

IRFN LR SN AFRITHR DR R ONE O BT AARE ¥ MERSHHICRET 5

15




10

# 2 MON89034 DIEHITIVZ PV-ZMIR245 4545k 555 0 H sk J O RE

(FE )

TR 54

P O

T-DNA |1 535k

B-Right Border

A. tumefaciens ([ZHIH3 5, /U A T-DNA O I FELS
(24bp) % e DNA WA, A LS ELS11E. T-DNA A3 A. tumefaciens
MOREY T ) 5~D T-DNA OIREDRS, miEED G A & L TH
&% (Depicker et al., 1982; Zambryski et al., 1982),

T-nos

A. tumefaciens T-DNA Hi3 D / /X1 A pkBESE (nos)iB s 1D 3' K
U ERHAR BRI T, mRNA DI Z &6 S, R Y 77 =/ b a ik
4% (Bevanetal., 1983),

CS-nptll

E.coli ® k7> AWKV TnS IZHKT 5iE/m 7 (Beck et al,
1982), RA~YA TV T4 AT N7 AT727—E I #a—FK
L. W T~ A v Uittt 53 %, BIEFEADOEE, fHift
2N kT D200~ —I—L LTHWOHILD (Fraley et
al., 1983),

P-35S

BV 7T T—FWA T T A)NA (CaMV) D 358 7' E—H —5H
1 (Odell et al., 1985), fEM A Ok THEA A9 B 18IS T 25
Iﬁléﬂ.‘éo

B-Left Border

A. tumefaciens |Z 12k 5 22 I S ELS1 (25bp) & e DNA Wi,
FEABE SR ECAIX. T-DNA 23 A. tumefaciens 2> SAE8) 7 ) b~
SNDBEEDOKEAE R CTo %5 (Barker et al., 1983),

SMAE S BEIR

EWAEET 7 A3 F RK2 705 Bl S L7 SRR T b

OR "*-ori V A. tumefaciens |28\ T_7 ¥ — |2 HAHSIHARE &2 17 53 % (Stalker
etal., 1981),
CS-rop E.colil P THOFFIAI RO a b —EOMEO-DIc T I (4 ~—%&

HEZ M35 2 —7F ¢ » V' FS| (Giza and Huang, 1989),

OR-ori-pBR322

pBR322 7> & Bl S L7 EILBHARFEIR T ¥ | E.coli IZB W\ T
X —|Z B EISHRE & 1 59 % (Sutcliffe, 1979).

aadA

RTURARY Y Tl BROT I/ 7Y ay REAETHL 3"
(9)-O-nucleotidyltransferase Dl 7' 7 E&— % —, 22— FEEKL T
B=IR ==y AT F )AL HDLNFA I VT bAoA v
VA A 59 % (Fling et al., 1985),

1B — border (5 FHEC41)

2 P _ promoter (71 & — & —)

3 1 —leader (U — & —HlH)

B4 T—intron (A > 1Y)

5 CS - coding sequence (2 —F 4 > ZBiA)

6 T _ transcript termination sequence (4 5-#&#& Bl 51))
7 TS — targeting sequence (¥ — %7 1 > 7B 4l))

%8 OR — Origin of Replication  (# #BH #AfE )

16




# 3 MONS88017 DIEHIZ V= PV-ZMIR39 D &4 %k B 3% 0 3k Jo UM RE®

MRk R H ok K OB RE
T-DNA FEIR

r— A % (O.sativa) HRDOT 7 F o 1 BInT-O 7 1 E— & —fHl,
HIBIE 72 3B S5 (McElroy et al., 1990),

%2 Ractl A % (0. sativa) H3EDT 7 F Bl F DA > b 1 > (McElroy
etal, 1991), HIOBEETORIOHIEIZEE DD,
v r A X)X} (Arabidopsis thaliana) @ epsps Efx 7D H T,

Eep— EPSPS & HE D N RIGANATIET D IRkt ~7'F Ny &

a— R 5 RS (Klee et al., 1987), HIEAE &2 /MiaE 5
BERR A~ Lk 4 5,

CS "% ZE cp4
epsps

Agrobacterium CP4 KD 5-= ) — /L E L EIL T F 2 fR-3-
U A Rk SR 1 (Padgette et al., 1996; Barry et al., 1997),
¥R CORBEEZED 5 72028 E7 CP4 EPSPS EEHE O N
KGO ZFBORY oA v lEEINTW5,

T *°-nos

A. tumefaciens T-DNA HI3ED / /XY > 5 kSR (nos) B = 1D 3'
RIGIEFHRAE T, mRNA OERFZ&fE S, NY 77 =11k
%5845 (Bevan et al., 1983),

P-e35S

THET N —fEE (Kay etal., 1987) ZFFO, AU T T T —
TYA 7 7 A )L A(CaMV)35SRNA (Odell et al., 1985) D7 11 &
— & —& 9bp U —H —RElF, MEMIRD AR CEERIC HAE
BFERIIED,

L "#°-Cab

O AXEGFR b FEEERED S KumdERR U — & —fEkk, B
HEE T DOFRB &2 IEML < 5 (Lamppa et al., 1985),

I-Ractl

A4 % (0. sativa)lHEK DT 7 TV BI5 DA > k1 (McElroy
etal, 1991), HIBE T ORBOHIEIZEE DS,

CS-24 % cry3Bbl

B. thuringiensis F3k ™ Cry3Bbl BEHE % 22— N9 % #&is 1
(Donovan et al., 1992), MON863 D&% Cry3Bbl EHE L1377 2
J BERLEN S — H T2 0 | 166 T H O T X/ AL 7S MON863
TIEZ7 Vv THDHDITK LT MON8ROLT TILT A/XT ¥ v
fECTh b,

T-Hsp17

ILAXET 3 v 7 ERAE 173 O 3 KEEIEFIRREE, BE A K
fEsE, NV T T =1{bxiHET %5 (McElwain and Spiker,
1989).

SRFN R SN AEBUAR DR L ONBEOETIXAARE Y MRS BT 5

17
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# 3 MONS88017 DIEHIZ AV /= PV-ZMIR39 DAL B35 O H 3k K OERE (¢

<)

MR |

e K OV

SMBIEHE BRI

B " 7-Right Border

A. tumefaciens (21355, /3 U T-DNA FEIR O A7 HI5E
MEdH % & de DNA Wil ARIBESRECSIE, T-DNA 725 A
tumefaciens 2> SAEH) 7 ) L~ T-DNA OAREDEE, (RED
BitsS & U CHIH &41% (Depicker et al.,, 1982; Zambryski et
al., 1982),

aadA

NTZUVARY TaTHROT I/ 7Y a2y RUERETH D
3" (9)-O-nucleotidyltransferase DfiE 7' 7€ — & —, 22— R7H
WROY —I R —F— AXTF )~ AT HDLHVIEA M
7 N~ A v UntE & 53 % (Fling et al., 1985),

OR "®-0ri-pBR322

pBR322 7 & Hifff S 7= HRBAIATEI CToH U | E. coli 123\ T
72— C AAEIERE 2 59 % (Sutcliffe, 1979),

E.coli " TOFTAI FOa " —HOMEED-DIc 74~

CS-rop —EAEEZME T 532 —TF ¢ > 7 k% (Giza and Huang,
1989).
JREIE 77 A X R RK2 7o HLEE S /- P AR C &
OR-ori-V V. A.tumefaciens (2T T X — |2 AEBIHEE L 595

(Stalker et al., 1981),

B-Left Border

E.coli ' TOFFAI ROabt' —HOMEDT-DIZTIA~
—EHEAEMHT D52 —7 1 > 7S (Giza and Huang,
1989),

1P _ promoter (7 11— & —)

B2 T _intron (A > k12 )

B3 1 —leader (U — & —HlH)

4 TS — targeting sequence (¥ — %7 1 > 7 HL4l)
3 CS - coding sequence (=1 —F « > ZEF)

6 T _ transcript termination sequence (85 5-#&#& B0 41))

%7 B —border (BL L)

8 OR — Origin of Replication (#25LBR 44 )
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@ HRHET R O8I~ — 4 — DRBLUZ L 0 B S5 B EOBER
UHEAENT LLF AT S 2 E BB L R TOBEAE L
MR T 2R AT 08

[BEIKIRY =2 v 7 EHE B (WX CSPB)]

MONS87460 F1 T34 5 k2 CSPB 1%, HHE#iE T& % Bacillus subtilis &
H¥Rk LT\,

75 CSPB IZ RNA [ZFEE L. RNA O “RIEEZ N2 Z LN bh T
W5, E7o, BROMIEICRMEL, EHEMICEZFET L2 EnmbhT
Wh, ZNHDZ EIEME D Cold Shock Protein (CSP) M OMiE# 7 Cold Shock
Domain (CSD) # ZLEHEICEB W THRO BN TEY (Fusaro et al., 2007;
Sasaki et al., 2007; Chaikam and Karlson, 2008), tZZ CSPB 28 A bk L A AL
IZVEH L MONS7460 [ Z R 2+ 595 2 & 2R LT\ 5, BB
SN IR ERBRIC BT D LHK S ZHIER L7256 Tz T, MON87460 @
HEEE, [fLa s Z 7 2 A TR WIZEBT 2 '&mF-RITROIE
Mz hrEn oY LB EL TWA Z ERER SN, £, 1FHRIC
BT HRBAER S MON87460 1% /K3 2 HIBR L 7= R F Tz T, 8
BREY &R LS MERRICEL 32 2 L1k 0, iR oOIEMSZ hyEr o
VB LSO O MR, R T2 0 OBk B, IR K OUNFERE SR A R
TZLENHERSINTZ, INHDZ LB KZE CSPB 1T HHEIK Y ZHIR L7=4
TEFIZBWT, RNA vy e & LTHRET 5 2 L 12 X D, MON87460 Dfk
BEROSZEZEMR L, INEORD 2+ 25 Z L NmEhi,

F 72, K cspB iEAn - IF AR A R BREEA b U RICK L CiliME 2R3 Z & 23
HIN TV D (Castiglioni et al., 2008), L72>L. FUKIZIIT DRz, (KR, &
BN O 3R O 5 FL. MONS87460 [Xi4ZE CSPB # R B4 25 Z LI LDz
BT DA AT 200, KR, &, oL TiEz AL Tnd
A NSV WA T R Wy i

72, W CSPB O 7 X MRS, HEHIZIRL AT 5 HEME TH
% B. subtilis (ZH 33" 2 #7/E7 CSPB L b L T, N K H 2 FEHO A &
YN AZHEINTWD, ZEY a—= 2 7 DT Ol BREESE BT
NEMNT272DTH D,

NPT EBE]
TR DR D 72 DB AN S =P E M~ — b — 8+ Th D
nptll & IEKRBED N7 ARV > Tns HETHY . 22— FEDd NPT

BAEEBT I/ 7V ay NRJUVEME (DT ~A 2% &2 U Vel TR

19
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15

20

25

HeT s itk oTINGOPAEMEICIMEEZ R L, ERE LTI~ A
T DEEMIASOTINT K - T EEEHM AN O 34525 FIRE & 72 5 (Beck et al,,
1982; Nap et al., 1992; Shaw et al., 1993),

—E R EAE —
[CrylA.105 EHE]

MONS89034 OIEHIZ V7= crylA.105 5 28 2 — K95 CrylA.105 & H
HIX, CrylAb EHED KA A 1 &1, CrylF FEEHED KA A > 11, CrylAc
BHED C K FAA XV IN 28K Bt RAETHY, BeD Bt
BEAHEDO RAA U EMAAEDED Z 2LV ERNR BRI 273% RG22 5
D5 HATRZE S,

CrylA.105 BHEDOKZKHR AT F T MO T, AN THEEHIREA LT
CrylA.105 EEHEZ SO T a v B EREZ 5T 15 FfHO B A fEIZIREF R 5
THZ LI VHELIT o7, TOREE, CrylA105 EEEIL, Yy ER=a Y
DEEFaVHERTHSLa—2 A ¥ —U—2L (Helicoverpa zea) (MacRae et
al., 2005), 77 v 7 41w b U — LA (¥~ 7T H) (Agrotis ipsilon) (MacRae, 2005),
T —NT —I—U—Lh (Y~ uarH¥% 3 ~v) (Spodoptera frugiperda)
(MacRae, 2005), 7 Ay =X ¥ 22— 75— — (Diatraca grandiosella)
(MacRae, 2005), I—n b7 a—2R—F— (I—a v X7 U J A AH)
(Ostrinia nubilalis) (MacRae et al., 2006a) D %hHIZ 5% L TR HRIEM: 278 L7223,
Fa v HREHBRLUSD IV 3F (Richards, 2006a; Richards, 2006b) <°7 > k7 A
< (Paradise, 2006a) 72 & DO HIZxE L CIIERIEH L RIS 2o T2,

LEDZ 226 CrylA105 EEAEIFHENRERE ThH S CrylAb HH'E, CrylF
EHENOD CrylAc EHE L RIFRICT 3 7 B FEROHITEIRAICE RIEEE
w L, LSO B BRI U CEREE TRl n 2 LR S vz,

[%Z Cry2Ab2 BEH'E]

T RIS TEET D 77 LR T % B. thuringiensis DPEA T % Bt & FEIL, 12
R RO FRG B DR RS IR fES L THA A V@R NMLE TR L, £ OF55., 1H
b7 vt XA Z[HE L CRBIEREEZRT 2 EDBH 5TV SD (Hofmann et al., 1988; Slaney et
al., 1992; Van Rie et al., 1990), F7=. T FE TOMIEN D Bt EABITHEED KA A Vb
AL, B RAAL UBFFOBE O OIS TnD, fFlziX, Bt EEEIZ, RAAL U1
I II & CRYl RAASCR VR ENTEY . FAAL U HEHEE T vt 2 EHET LA
RV NLOTERL, B A A & MITRF R RZFIROFE. B A A & NLTZEE L Off
At T LT CRYE B AA T BtEAEDOHMEEICEG L THD ZERMLNISNT
V% (de Maagd et al., 2001; Masson et al., 2002),
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B Cry2Ab2 EHEEHE DR AT N T AZOWTIE, N LEEHIRESG L7z
W Cry2 A2 EEE'E %, 4 O F a v HER 25T 15 O B hfE 2R
BHETHZLICEVAEEIT o, TORME, WA Cry2Ab2 EREIE, Bk
WCHWZ4AEOTFEETF a VHEROF TCa— 1 (¥ —U—2A (MacRae et al.,
2006a), 7 +—/L 77— —U—2A (MacRae et al., 2006b), L OI—m b7 =
— 7" —7 — (MacRae et al., 20062) DL I U CTRBIEMEE R L7277
v 7 71 hU—2A (MacRae et al., 2006b)iZ5%} L T3 RIEMHZ R E 2o T2,
F7z, Fa v HEFERDSDO I Y NF (Maggi, 2000a; Maggi, 2000b)<°7 > k7
L (Paradise, 2006b)7¢ EDIEBITH LCTH HHBIEHEEZ RS 2o 722 &
5. A Cry2Ab2 EHEITFEDO T a 7 B E RO TR BIEMEZ R
L. Tl o B BfEICx U I RIEE 2R 700V 2 &R S vz,

728, W cry2Ab2 Bin 12— R T 5E Cry2Ab2 EHEIX, 7 r—=
> T DB D H IREER DI AL 2 A3 5720, B4R Cry2Ab2 S HE
EHR L TNRIGD AT A= DRIZT ANTF NI OASHTND,

[%% Cry3Bbl EHE]

I0Z5 Cry3Bbl B AEITKED v Er a L HEOFEa v F oy HERT
HY, hvEravORERESTHa—1L— hU—L (Diabrotica sp.) (2%}
T oR IEMEZ TR T,

2L Cry3Bbl EHE OB AT N T MmO TR, 2avF 27 HER
FEDHT/NLTEO 2 J& (Leptinotarsa, Diabrotica) (Z0fE S b a2 T KK
7 hE— R~ (a7 KN4 Y) (Leptinotarsa decimlineata) & =—>/L— R U
— ADIIHR U CTERIEN 27T, 20 2 BORBMEE OFRBITFEN DA
EIZAEEL TS Z EIXINETHRE SN TV RWZ ENAERFHEIC L VIR
Sz (TR 5, 1963),

2%, & Cry3Bbl & AE XBFER Cry3Bbl EHE & HEE LT, 6 #FTO
TIVBPERINTWDS, 2095 1 » Ty v—=2 7 OFRIZHIREESE
BB 2 AN L7272, oD 5 g ATl dak st 2 B9~ 5 7o O 12 ZE S 4
TW5,

[24Z CP4 EPSPS B HE]

WX VR — 2458 5o ) —)LELEL U I R-3-1 R
A3 (EPSPS) (E.C.2.5.1.19) MHEIND Z LT W EAEAKIZHA
DFEEHT X ) BEERTE <20 TLE 9, MON8SS017 @ HHE:
FThHDHUE cpd epsps B FIFFREA| 7Y A — MMTEOIMIYEZ FFot s
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CP4 EPSPS FE HE Z R BLT 5, 2 cpd epsps Bin FIZ K-> TEAINHHE
CP4 EPSPS & H'EX., 7 U ARY— MEE T CHIEMHEAEZZIT R\ 2D, #
R U TAREBEAE RIS DB XY CTIlEs F IBRA R IEH IZHERE L T
EFETHILENTE D,

72k, A cpd epsps BInTIE. WP CORBLEZ ED D T2 DI B A
CP4 EPSPS EE HE OMREIEMEZ L5 Z L O/ L 5 IZHFAEA cpd epsps i&
G OEWERINCLEEZMZT-bDTHY . 7 I 7 BEFNCE L CTid N K
NHZFEAORY N A L NIHESNTVWSDHRTH 5,

AR CTHRILT D% CSPB, NPTII EHE. CrylA.105 EHE., K&
Cry2Ab2 HEF'E., &% Cry3Bbl & HH & NhZ: CP4 EPSPS & FVE BRI O 7
VL LR FEERT I VBESNE G T ONE I NT —FN— R
(ADS. AD 2009, GenBank, EMBL. PIR, SwissProt 55)Z W Ttz L7z & =
AL BEMT VLS v EREERIERIMEO B HEFNITIEE LT\ iR o T,

@ 18 EDOFSRERE NS EDLEITEONE
[Z CSPB]

CSPB % & # ol FH 3D CSP 1% RNA (ZFERFRAICHEA L. RNA ¥ v 1
YELTEWTWD EEZ BTV 5 (Herschlag, 1995; Jiang et al., 1997), =
D7=®, CSP TR D L5 efEE FTHRERM™M TN D Lot
A— h T B%E % H > (Graumann et al., 1997), CSPB (15 % HEFHET 5
& 9 7R HEEEITFF > TR 59 (Schindler et al., 1999; Weber et al., 2001), CSPB 7%
FERTE M2 R D & OHE TR,

L 72535 T, MON87460 H1 CtkZ CSPB 23 %814 % Z L2k v | 2% CSPB
MEER & LT HROMRBEDNE L0552 LidhntEx bR,

NPT BEHE]

NPT EHEIZT X/ 7V a2y RRAEWEDOE T 57 X/ BliEROKEE
xR T AR E T 5 EEE TH S (Shaw et al., 1993), NPTII & H
HiX, xA~ATy, BF~wAT . RNaEvATy, VRARZw A,
TFurOEIRBENTET R 7Y ay RRFUEME DY VU ERALEGC
DHREE LTS Z ENHE I TV D (Price et al., 1974; Davies and Smith,
1978; Davies, 1986), & & (2, NPTII & & OREIETE I 72 B gt O #5 55 NPTII
BHEIET I 7V a3y RRPUAEMEDO T X/ B ROREE O RO 72 24k
(B : K ERET D, 7V EKEZUET LI 2L, 7 7Vav R
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RIAEYWEZRLE LT 5N TERIRDL T ENRIILTVND (Price et al.,
1974),

L7235 T, MON87460 H1C NTPII E HE BRI T HZ LI2 LY, FHO
RAFEMNEL D Z LT nWEEZBN5,

[CrylA.105 B HE. WX Cry2Ab2 EA'E. %% Cry3Bbl EH'E]

CrylA.105 B F'E., W2 Cry2Ab2 HHBE K OHZ Cry3Bbl HHAEIZ, W
A1 B. thuringiensis (Z HIR T oG d A O MEE R EBtEAE) TH L, Zh
5O Bt FHE M IENEZ I 2 A 1= X 2O IS < ORFZEN /2
ENTEY (OECD, 2007), ZNETDHEZA Bt EAENMLOMEEL AT
EDOWEITRV, LoT, ZNH6 0 BtEHENEEEEEZF L ITEZ 26N
T, BEEORBRELLIEDZ LTV EB I OND,

[%Z CP4 EPSPS & H'E]

Zs CP4 EPSPS & H'E L #RERIICIA—CTod 5 EPSPS 1, H&HEKET X /I
HEGRT DO DT F IR MIET O2MEEAE TH L7, ARRIKIC
BT A B TldZe <. EPSPS {EMENEIR L Th . AR OREKEYD TH
LEBRT X JBOBENGE DL Z L3 neEE2bNTW5, 7=, EPSPS
TREE THDHRART ) — )L E LB UERE(PEP) & o 3 S BE-3-V Rtk
(S3P) EHFERMICINT HZ ERMBNTEY (Gruys et al., 1992), Z L5 LA
AMZME— EPSPS & T2 Z EDNH LI TWD DL S3P OFEPURTH D %
I THD, LU, EPSPS D% IR KT S3P & DISZDOWT, Kt D
L0 By X B R R RPEE S (Specificity constant) kea/Kn OfE T T 5 & |
EPSPS O 5% X g & O KSR EMEIX, EPSPS @ S3P & O UG EAEDH) 200
T5y® 112 X3 (Gruys et al., 1992), 5% I 7% EPSPS OFVE & L CXIGT
% ATREME 1T MR D TRV, K- T, k% CP4 EPSPS & FE 03 ME EOMER 24
fbx®E5ZidhneEEIoND,

(2) X7 H =T B IER

A ZFR RO K

BIARMOERIZAWO N T TAI R - XV Z—ZLUTOLEEY TH D,
MON87460: E. coli 3D ~<27 % —pBR322 (Sutcliffe, 1979) 72 &% & [THESE
7= PV-ZMAP595
MONS89034: E. coli F53DX~ % —pBR322 (Sutcliffe, 1979) % % L ITHEE I
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7z PV-ZMIR245
MONS88017: E. coli F53DX~ % —pBR322 (Sutcliffe, 1979) % & L ITHEE I

72 PV-ZMIR39

o R
O X7 X —DOH FE M O FEfC A

BRMOIEHIZHWENTZT T AI R « X7 X —ORELIFIUTO LB
ThD,
MONB87460: PV-ZMAP595; 9,379 bp
MONB89034: PV-ZMIR245; 17,600 bp
MONS88017: PV-ZMIR39; 12,368 bp

@ FEOHREZ AT HEEARYIN G D5EE1E, £ DOHRE

B~ — 7 — & LRI SN iEYE BRI T B0 Th b,
MONR87460: T ~A o3 A ~A v EDOT I /7 7V ay RRIVAEY
ittt %592 nptll BIE TR PARTF )~ RA LT B
~A VUi E A 53 5 aadA & s T
MON89034: AXTF ) <AL VRA ML T h~A v itthaft 59 % aadA

s 1
MONS88017: AT F )~ AL RA MLV h~A > Uitz 51 % aadA

BT
B, R U720 T, MON87460 (2D % nptll G+ EA STV D A8,
ZNDSNOHAEWE B G 7-13 8 EIZITEA ST,

@ N7 Z—DREGMEDOA N RGN G T 5568132 O1E EICET 5
CEE

PV-ZMAP595. PV-ZMIR245 K X PV-ZMIR39 O EGu i T &8 5T
v 7‘05 VY,

(3) BEInT-HEHa 2 AW OFEL 515
A 1FENITBA SN 2RO

MON87460. MONS89034 } (X MON88017 D ZNENDVEH D 7= D115 EN
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B ASNTZT T AI R« X7 X —PV-ZMAP595, PV-ZMIR245 } O}
PV-ZMIR39 OFERERZITZNENE 1~F 3 (pl2~18) ([Zrtdk Liz, Fiz,
7 B —WNTOMGEE ORERCE SR ONLE &l REEE IS L 2 UIRRSALICRE LT
X, TN 1~ 3 (p9~11) (TR LT,

7 {5 ENICB A ST OB )71

16 EN~OEEE OB A HDOWTIXLL FO iEEZ W TIT- 7=,

MONS87460: 7 7' a7 T U7 AEIZ LY 7T A R-_XJ % —PV-ZMAP595
O T-DNA fEi & B A LTz,

MON89034: 7 7 a7 7 g LEIZLY 7T A R X —PV-ZMIR245
@ T-DNA I fH3 K% O T-DNA 11 fEik 2B A L7-, D%, T-DNA II fHiEk %
DEEC X VBRE LT,

MONS88017: 7 7 a7 7 Uy AEIZEY 75 A I K-~ Z—PV-ZMIR39
O T-DNA fEi & B A LTz,

N B X AW OB RO RE
O KEEIBA ST o@Ek oI5k

RS ORI, DLT 2800 L7z VT - 72
MONS7460: /SHE~<A 32
MON89034: /SHE<A 2
MON88017: 2"V ¥ — |

@ BEEOBATIERNT 7a 770 g MEOEEIIT 7a s 57U 7 LD
FE AR DT AT D H

MON87460. MON89034 } T} MON88017 [ZHW\ T, i~ H L=
EWRNTHZ L0 T 7y Ty ADOREEZ{T-T2, 705, MON87460,
MONS9034 & TXMONSS017 (27 7 a3y 7 U w7 AFEKREEGE L TN &
X, IAR=D U GO HZ MON87460, MON89034 K U MONS88017
ERLUFHIC, FOEMETTZ7a T v A0 =—RNER I TV
RN EEBIET LI TR LT,

@ MIEBAS NI b BA S NIk OERY) OFLERTE 2 s L
TSR WREEIE ISR HE U 72 Rt € Ot O A S ARNE R BRI 2 70
TR IET D 72O AW DR E TO B RO

25
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MONS87460 1%, FF{bIERTH 5 Ry AV ZNENR U E v = o fhfl LHS9 &
RS, HIE L2, R RIS W TS CSPB O3, )~ A2
DT OB A EL T DR T2 MR L, Bk SN RO %I 4 E
NBAG T O L O RER A ORISR E LT, TORE., K&Kzt
St & L C MONS87460 % &fk L7,

MONS89034 %, FLERTH D Ry HAREMOUER N 7 Er 2 L
LH172 & 22kl =72 LH172BCOF; #HAROF172~5 . T-DNAIL fEI 7B L |
T-DNAI FEIK D & % FOff{K % PCR {EIZ L V& L7=, £ DS, T-DNAII 8
AR OMEIIEE L, Z20%, BEAERLB X CrylA.105 EHE K O
Cry2Ab2 EHE OB BEOMAITIZ I D I IR EEZED, A TRR=E, B=E
RER AT, BFAMNIS COEBEOE RIRIUE R ORERE BE - £FICH
T ORI, INEICBID 2 RHE, R E RS L) e BRERITHIE L
T MONS89034 738tk 7=,

MONS8017 E. 2000~2001 4E{Z /T THER 169 # FTDIESaRER 217V, Fe ks

m bR A RIE T D & &b, TORER ez b L7,

[ MONB87460 x MON89034 x MONS88017 & XD #%3E ]

KAHZ 7 %% FUET 2%, MON87460. MON89034 M X MONS88017
DORERHTERETH5VHEEMNETH D (X 4, p27).
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(4) MRENICEAN LT R DAFAEIREE M OV Y 3R 1I” K D IR E R B DO Z EME
O BA SN DFIET DT

MON87460. MON89034 } TX MON88017 DE A B FII N yER a4~ )
A FICFET A Z ERMER I TWD,

@ BAINT-EROERY) O 2 v —5 N OB A ST oG8 o5
AIC BT DIREDZEEM:

[ MON87460]

T m ey NOHTIC K D E AR OMTORE R, MON87460 O k 7 &
v ) AHO 1 hFTICEABGR TN 1 a2 E—fFET 5 2 LR INT,
Fo, BABELBIILE L THRMRICELBLTWD Z EREEHERICBT 54
Fr7ay MW L > TUREhiz,

723, MON87460 OYEILELS DfFNT 51T > 7= R, BB O HEER
fHIk (PV-ZMAP595 ™ 2,816~3,172 bp) K O FuiZfE < P-Ractl fEIk D |37 733

bp (PV-ZMAP595 @ 3,205~3,937 bp) D KAENED 7=,
[MONS89034]

Ty NOHTIC K D E B OfT OFEER. MON89034 O k 7 &
v ) AP0 pFTICEABR T 1 a2 E—FET 5D 2 LR I N,
Fo, BABELBIIRE L THRMRICGEBLTWD Z EREEHERICBT 5
P77y Mt k> TORE iz,

728, MON89034 D E A& DY FERLS 2 Mt L 7= 45 . crylA.105 & fs
T ORBELZ G2 P-e35S D 5> ARIREIK & & AT BEEET 5 A MBS Ak A3
FEFEFAHL 212 L0 T-DNA 1T S35k O Z2 (I S aEisk & nptll (B AR 1 D58 % il
#1425 P-355 @ SRMEGEE L B X b > TWAZ ENHLMNE R, L
L7256, ZOMAKBZ IZIEAEEZ 2— RT58RT CIdiE Z > TE 57,
biTWA—T 2V —F 4 77 L —ATH5 CrylA.105 EEE D 21— FiF
IOV T H, CrylA105 BB AE N SHME CEF IR L TWD Z LR S
NTNDHZENSL, ZOMAMBZICX V-t —T 2V —FT o771
—AIFER SN T W EE 2 B,

[MON88017]
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Ty NOHTIC K D E AR OMTORE R, MON88017 @ k7 &
0y ) AHRO 1 HPNCE BTN 1 a8 —1FET D 2 ERMERINT,
Fo, BABELBTIILE L THRMRICGELBLTWD Z EREEHERICBT 54
Fr7ay MW L > TORETz,

@ Yk BT 2 =N L TV DEAE, 2 b 2B L T2 5o
TN D D]

MONS87460, MON89034 }2 O MONS8017 (4T 1 2 =72 D Ta% 4 L7\,

@ (6)DDITBWTEALRIN R I DRI DOV T, BRSO T TOERR]
K OV CoORBLO 22 EM:

FREDLEMIZOWTUILA TDO X 5 IR LT,
MONS87460: ELISA 112 X % & & D F BiHERR
MONS89034: 7 =A% 71 NyHrlZ X 5 HE HE DR DLk
MONSS8017: BREH| 7 U A5 — N A sk & Y ELISA JEIZ X D2 EAE O3B

B
1N

® UAINADREGEE OMMOREEE 2R L T A SRR )N B A B %
(B SNLDB TN HLHEEIE, L nEEO ALK O

MON87460. MONS89034 } T MON88017 I A SN 7= Ee DO EHNIZ 13
ZA[RE L T AENN A E RN, UA L ADEYGEF DM ORI Z A LT
B A EE ) i SN D BE LR,

(5) BRI Z AW %% O f K& OFRN O T IEIE NS B D RS K OMEHH
s

EE T M N DED O 7 0 DNA EidZ 75 A4 ~—& LTH
V% PCRIZ X W, MON87460, MON89034 } TN MONSS017 AL 41 % Ky
W T D22 NI TH D, KAZ v 7 Rkt b vtw 2 2 kO
T AL, FRROHEEZ hUEr a v Of—R LT O LERD S,

(6) FEEXIIEEDORET D08 EOF E OFEE

O BASN-EEBEOBREY ORI L0 M5 S AR T A a5
etk D BARIY 22 N AR
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KRAL 7 FE B UER 3 NI BRTITH KT 2 LU T ORER 5 S
nTWn5b,
MONR87460: & AE s T IZH RS %A CSPB (T K 5 Rzl
MON89034: E A &E/n1-IZH KT 5 CrylA.105 B AE N OWZ Cry2Ab2 EH
BIZX 5T a v HE RS
MONS88017: & AE=T-IZH KT D52 CP4 EPSPS EHEIZ L DAY
Y — MM Ok ZE Cry3Bbl EERVEIZ L% 2 v F = v B & Bk

MONS87460 THH19 % kZ CSPB (% B. subtilis ICHE L TH Y, CSPB &4
ToflEE 3D CSP 1L RNA IZFERERJIZHE S L. RNA vy Xm > & LT
TW5 EE X LI TS (Herschlag, 1995; Jiang et al., 1997), CSPB (3#55 % A
PR E T D X O B REIZFF > T 59 (Schindler et al., 1999; Weber et al.,
2001), CSPB EERTEMEZ D & OME LRV, £72. MON87460 TIHEHLJ
HZ CSPB & RNA v X b LT ZENMoNTEY ., 5% EH
EHE LY, BMEEEEAT D EOWE TR0,

F7-. BEIR~—L—& L TMON87460 |2 A X 7= NPTII &R & 1%, BBE
Fr MRS W E NS T3 (Price et al.,, 1974; Davies and Smith, 1978;
Davies, 1986),

MON89034 THHL T 5 CrylA.105 HHE & LZE Cry2Ab2 HHE KW
MONS88017 THELT 5% Cry3Bbl & HE X, B. thuringiensis (2 #1275
RO HMEERE Bt EAE) THDH, Bt EAENERIEMEE T 5 A
T = R BN TIIER S < OAF%ED 72 S4TE Y (OECD, 2007), ZALETO
EZABtEAEMIOMKIEEEZ AT 5 & OWME T, Ko T, Bt EAE B
FIEEEZFOLIIBZ 2N, £, BtEHE TH D CrylA.105 EH'E K
O Cry2Ab2 EHEIL, I—RETVa—r R —F—7 4— /L7 —3I —
U—LEOF a v HRBEOPIG EEMIEEE EORFRAZREE LRSS L, R
EEEZ TN, Fa v HRRIGERRRER AT MLVER>S, Zh
FTIZ, FUCBIZESNAREBICK L TEEZ RS Bt EAE R L 2fAE
OEDLZEIZED, ZOFRBART SUVRO BIZHEN 7= L9 FHIE Bt
BANEZEOTHERESN TR, ZOZ D, KAXAZ v 7R NTER
IUNZBWTHRERART MUTIENR D Z LT nweEz b5,

F 7=, MON88017 H CTHILI 5 kZE CP4 EPSPS & FI'E L HERENUIZ IR — T H
% BPSPS (%, BEWET X /BEAEGKT D720 2% I BRI 2 i3 5 %
FThHD, EPSPS [THEFEEMENE <. ¥ F IME AR O RS Cldi
W LD 2 CP4 EPSPS B HE N FELT 5 Z L 1T LV EPSPS {HMENHE K
LTCHARRBEDORKEED THLHEEBRT I/ BORENEE DL Lidmne
EBExbivd,

LEDZ NG AKRAZ v 7R N UED 3 2B W THBLT 5 %2 CSPB,
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NPTII &5 /& . Bt & HE L k2 CP4 EPSPS B HE L. £ EN 7 H1ER
WIEZ L5, Zﬂii LTERALTWS EEX BND,

ER L7280 ARAF v 7 R MUEE T UITBWTHELT 5 UZ CSPB
FEHEIEEZHE L0, BREEEZFF > T 57, RNA ~OfEE b IFRFA
MTHLHZ LD, FEOHEDOAHEEBIELZ LiThneEEx bbb,
LENR-ST, KAX v 7 RN TER 2B WTRET 542 CSPB 73,
Fa v BFREGUE, 2 U F 2 v BEREGIMELROREA] U R — MMk
PRRANCELESE D L1TE LIV, T, ARF v I RE R UER Y
IZRBWCHHLT 5 NPTI ZRHE. CrylA.105 EHE. %XZ Cry2Ab2 EHE.
0428 Cry3Bbl & A& M O CP4 EPSPS & A 13, T ENEHRIEMEZ2Fi
RV UTIEWEE R R A2 AT D 2 E DR IR KT b
TeneEBEZ o5, oT, RRAZ v IR EUERaIIBWT, £
DB R OFBLUER A A ARG T 72 72 B 4 R E T T Re
RN EE X BT,

UEDZ Einb, RAL v 7544 b ‘7%1:7 AUNZENT, TRENDOHE R
M RO FEBLE HE A AAEH 2R3 Al thi RV & B 2 b vz,

TR, SBRMBERORIAEAENFHAEERZR L TV RW I & 2R
T D72, 2006~2007 FANZARAZ v 7 FHE B UER 2L MON8T460 (ZH5\
TIENELL TN & 2007 FIZAAZ v 7 R hyER I L
MON89034 (23 CTF = 7 B ERIEIEN L L T2 & LY 2007 I
KRAR v 7R P UET L MON8R0LT (ZRBWTCa v o HE
K OBREA] 7Y AR — RIFHERZL L TN &2 RAE LT,

[ &]

PERDIRHERI 7228 B T % IV C MON87460, MON89034 K (08 MONS88017
EHITEDEDL ZEICEVINEDRZIL L TR E D DERT 5720, K
AH 7R MU ER 2 MON87460 K OB FEFMI 2 bV 2
(HCL301 x LH59) %@ bl72 158K 5k T L O 8Ky iR L7 54 F C
L, IWEZEK L, 2B, L ARZ v 7R Pyt VKO
MONS87460 D&M 1L HCL301 x LHS9 T 5,

2006~2007 E\ZF U D 4 »FIOIFY (WL 75 -% 2 (CT), 2V F (CL),
N T LT A (LUM), 7 42X (QUDIZEBW T, KAX v 7 R UEr 2
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2. MONS87460, xRDIEMIZ M ' o o R OPGERELE & 4 WiE4
W72 HEK S T RN EOKR S A HIIR L7 TIick D TENEN 3 K
oL Uz, W87 THOKDSEETO T r Yy N ClRRkERINEEZH LD
O WEEITHEE ATV, BEEOK D AR L2 T o7 vy b TIRE IR E
AERY (V1) 2> DAIIATRA R (R2) (22> CHEREZ M e A b LA
hHZ2 7= (3% 4, p34), Wil A N L AMMDo TV E d hofeiE i, +3E
Ky Z IR U 7o 26 NIT 1 2 P Es R O I E AN U) 70 HHEK > S T
BT ANELY 15% U EED LD Z e Lis, 15%LL Lol & H s
EUTHEHT, BEPREOTEA ML RAIZED huEea v OEN 15%
BRERADT 5 & OWEIZL D (Barker et al., 2005), & 52, fEsRHIE To
A, SRS L OREORD S Ny Er aicB i AR L 205
EHAE STV A T2 (Campos et al., 2006), L5 DIHB IOV T HEIZ L
7o TOFEE. CT. CL X ONLUM DIESHZ BT 5 HHKS ZHIR LT
D PAZEREE L FE DN B L 8] 72 T HEK 3 S T ORGSR O & & ik
LT 15%L Lolgdb zr L, oMo eRELAEFREZ R LTZ, Lol
725, QUI DIFHITHIT 5 5K %%@LKK#T®ﬁ¥%%m@®W

B3 U 72 BHOK Y ST O PGB MFEDOILE & i LT 15%LL Lo
réf ZOMOIRERE L EBRE LRI oo 7z (5, p35), €D

. QUI DIFHGIERIFS 2l L COMEHLEIZIZE O o7z, 3 DDIFE
T%Pémtif@ﬁ A O TRIZIREA T T MIT LD ANOVA 2175 =14,
ANOVA CTH M S5 e/ 2 Fe V34 % iV T Fisher’s LSDIC L W KA X > 7 %
R TUER T MONS7460, *HROIEMIE X N UER 2 3 BEM O A
1T-7,

%@F% RAH 72 b UET a2 L MON87460 DIV E X, HY)7e +
K S FCIEENEN 13.8 MT/ha & 13.9 MT/ha, 38K %) %ﬁ@bt
#Tfi%m%mﬁijm&72Mmmf%ot(%6m%%&k\wﬁm
DKM T %wf%ﬁx&yﬁﬁﬁkﬁ%u:v&M@%M@@W%m

HEHFAEBEITRO Lo T2 (p>0.05) (3B 7, p36).

7pd. BEEKEHIR L7240 T2V T, MON87460 & xffR D IEFH L %

F T 3 VORICHFFENARBREZNRD LNZDIZx L (p=0.05), KA X
/7%%%W%m:/kﬁ%@#ﬁ@xhv%m:/@%Lm#%mﬁ 7=
RO bR ole (p>0.05), LML, KAZ v 7R N vER Y KO
MONS87460 DU E L, #ROIEHHZ FvEra v L EVWVEEZRLTEY
ARAHL 7 FH P T r a3k MON8T460 DRI HEHFIA EZEITE D b
o,

Tl RARE v IR P E R ENDORAY v I RETH D
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MONS87460, MON89034 & UNBRELA| 7V AR ¥ — KMt ~ 71 =22 NK603 %
REL ST AL > 7 ZMONE T, TR ZHIR L7280V TR
DI Z U E R v L OMICHEIFIABEZEZNRD LTS, ZDR
oy RRERRAS v 7 R EOFE WL, BLARKEICE VT NK603 23
MONS88017 ICE X Hib > TNHZ LEDHTHY ., ZDEWVIZ LY MON8ST460
HR O RERMHPERE NS 2 T 5 L I1FE 21TV,

N0 EnD, EEKGEFIR LIZSFFICBWTARRY v 7 R/t b
Fruay ERROIEMEBEZ b TER 3 DOMICHEHEIA BZENRD bl
IoTZDIE, FA Ny MHOMHAEZL 2O T RWEEZ LN,

33



£ 4 WU HOKY ST ROEK Y A HIRR L7240k TIC 1T 2 Hhi iR th o REGERER: (2006-2007 45, 5 V)°

EWE (1 VF)

cL! CT! QuI
tHEKy &= Bk % tHEK %= Bk %
165 70 - PR L 7= 165 70 - PR L 7= 165 70 -1 HIFR L 72 e 7e i HIRLZ
A KEEMET ESCN KEEMET EXEN KEEMET ESLoN KAEMET ESLoN
12 A 0.9 0.9 2.8 3.8 2.8 2.8 1.9 1.9
1A 10.3 10.3 9.4 9.4 9.4 9.4 10.3 10.3
2 A 8.5 4.7 8.5 2.8 8.5 2.8 8.5 1.9
3A 9.4 5.6 10.3 6.6 10.3 6.6 9.4 5.6
4 A 2.8 2.8 2.8 2.8 1.9 2.8 1.9 1.9
5A4 0 0 0 0 0 0 0 0
BEEME 31.9 243 33.8 25.4 32.9 24.4 32.0 21.6

AREE A TP R 3B S e o T

D FUEBRIEY: CL= 2 F;CT= ALTF +F « Zo T, LUM= L7 L5 A,QUl= 7 4 a X

SRFNC LR SN AFRITHR D MR L ONE O FTIT AARE ¥ v MERSHEICRET 2

34



#F 5 YR BHIK ST RO IR L7 oM TSR T 5 ¥R RO R OB ORI (2006-2007 45, T~V )

cL! cT! LUM? QuI*
Tk % K% K% TR %
Wl HIRL Y Ze e HIR L7 wWol e fIRL7Z wWol 2 HIRLE
REEOEBORYE  KOS&HT ESEN KT ESE KITFEMET FHT KT ESEN
50%ifE-R il # & <
» B % 63.1 63.8 66.2 67.3 70.3 73.7% 67.7 67.1
EMEREE (A > F) 63.4 50.9% 55.0 46.0 50.4 41.8% 63.5 63.4
BE(f > F) 110.7 79.7* 105.9 92.1 97.9 75.0% 112.0 112.8
& (Fy vz
T—%—) 185.5 82.3* 236.5 152.3% 213.9 94 .4 203.1 196.3
IS B 2R (%) 56% 36% 56% 3%

BIBIRAET VT L D ANOVAIZ X 0 R &5 /) 2 e 14 % IV T Fisher’s LSD (2 K W SERHLPE 24T > 72 (n=3.3 )K1E/ 135) (p=0.05 THE).
* KGN T U e B SET & K A IR L7256 T O RNIHEEHPRIA B 220580 blc 2 LR 3 (p=0.05),
D FURBRIEY: CL= 2V F;CT= HLF +F - #o T LUM= L7 L5 A, QUI= 7 40X

IRFNC LR SN AFRITHR D MR R ONE O FTIT AARE ¥ v MRS BT 5
35



F6 RRAH IR UETT I MON8T460 K ORI Z F 7T 22D
I B D SEEIE K OBEYERL S (2006-2007 45, F V)10

PEMEHRYERGE PR EHR YRR

K53t A (bu/acre) (MT/ha)
WY 7 KSR AAX v 7R N UER Y 220.1+7.28 13.8+0.46
T MON87460 220.7+ 7.87 13.940.49
SHBOI I Z hET Y 220.0+10.19 13.8+0.64
THEKGERIB L. ARX v 7R BUER Y 102.8+11.79 6.5+0.74
KT MONS87460 114.5£16.04 7.241.01
SHBOIEIZ hET Y 86.7+14.17 5.4+0.89
ICT. CL X O'LUM DI A5 5
5
#F 7 KAZ Y IFZH R TET L MON8T460 N KRB OIEMH L hEr 220D
I D%} g s R
beiig IRy SR P&
W) 7 HHEKS ST 0.961
RKAH w7 2% b U Ew 3 vs. MON87460
THOKRSZHIBL-SMET 0378
KAB 7 RN TET T s, WY 2 K ST 0.998
MO Z FT TR IV LS EHIR LS T 0231
MONS87460 vs. W7 HEEKRSSET 0.958
SROIFMMZ FTEE T LRk 2 IR L4 T 0.048
BILIRAET T L D ANOVA IZ &0 S S 2 K/l 2 TP IV C Fisher's LSD (2 & 0 #iqt
WMBREAT > 7= (=9, 3 8/ 135, 313H) (p=0.05 THE),
10

ORFICEE S =t
WRFICEE St

UIIHI'

ISR DR R ONAE D BT HAE Vv MRASHITRBE T 5
ISR DR R ONAE D BT A AT P MRASHIRBE T 5

UIIHI'
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[5a v BEREduE]

PER DA 7228 H T % VY C MON87460, MON89034 K (Y MON88017 %
FEDHEDZ EICL Y MON8I034 HkDF a v HERIEPUENE L TV
EIDERT D7D, bvEralofREFENL2TFavEERTHDL 7+ — LT —3
— U —2X (Spodoptera frugiperda) (2 X2 BERELZFMET 52 LITK VAR L ¥
RN UERaTOF a v HEREEEZ MON8Y034, MONSS017 M ONKIHRD
JEffaz b E R v B LTz, ZORBR TR US4 T T2 BOEREITV,
2WEIDEBROT —Z GO T 21T o7, RERICIZ, ARX v 7 RFE R UER
=13/, MON89034, MONS88017 M Ot IRDIEfAHA 2 - 711 =23 (HCL301 x LH59)
AHEA L, & 12 A G REAR/X < 2 K8 x 2 FER) THRBREITo7, b, i
LIZARAZ v 7 %% b 22 MON89034 TN MONS88017 DIEImHIY Fik
HCL301 x LH59 T 5,

SEMC T 4 —NT —I—TU—L2D 1| A28 L (25 B/, 74— T
— I —U— A% 7 H BIZ Leaf Damage Ratings (LDR; ZEFEEFL) % Davis
5 (1992) DA —)VZHESE 0 (BEE) 9 (BERL) O 10 BB CHELE, 20
A= TR, 0 OFHEITRENBRE SRV L 2R L, 9 OFMEITZEITHE
GRRRA RRESORDB DD KO RBABRBEENH D Z L H2RLTVD, DBOAR
B =MD ORFHB AT OIS T — X 27 VB LT, B s nl=T— % % H
WTHEIRAE T VI L D ANOVA %17 - 7-1%%. Fisher’s Protected LSD |2 & 5 %
LRECRRTE AT o T,

FOFER., KAZ v 7 FH N 7ER KRN MONSI34 ICBITAF a7 HEHR

DOEEOREIZZNEIN 042 L 033 THY (G 8,p38). MitFHAZAEITED D
otz (p>0.05) (F 9, p38).
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F 8 ARAZ Y IFHERTERT I MON8I034, MONSR017 M NI R DI 2
UE T O OEHAERE (LDR) OSFHE M OFEAEAZE (SEM)?

HEFAERRE (LDR) O M

o e L i
RAB 7 RFERTER Y 0.42 +0.08
MON89034 0.33+0.14
MON88017 5.33+0.68
KIFROIERAHLZ P U ER IV 6.17+£0.29

VBERRSS 7 A B, HEEEERE A Davis & (1992) DA — WIS E B L-, 2O R —L
TIE, 0 ORI EENBE IV L A2F L, 9 OFHlIFEICHEWESRE 2 72 KE SO RN
HDERGEAN I BERS D Z L EERKT,

F9 AKAZv 7R BRNTET I MON8I034, MONSSO17 K& UK IR D IEHHL 2
U T o DB AR EE Ot FLig O R

b P-fE
KAHK > 7 ZH N 7E T a3 vs. MON89034 0.758
KAHZ > 7 Z% R 7E T a3 vs. MONSSO17 0.002
ARAZ 7 RFbUER T vs. RO Z FyER IV <0.001
MONR89034 vs. *IHDIEFAME X b ER 2 <0.001
MON89034 vs. MON88017 <0.001
MONS8017 vs. *IHRDIEFME X b EBR 2 0.400

WIBIREEET VIZ X D ANOVA #1772, Fisher’s Protected LSD | X AL H LM TE LT 72
(n=4, 3fE{E/ X, 4 X18) (p=0.05 THE),

ISR DR R ONAE D BT HAE Vv MRASHITRBE T 5
ISR DR R ONAE D BT A AT P MRASHIRBE T 5

PAREICER St
PAREICER St

Tt

Tt
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PER DRI 72280 TE % VT MON87460, MONS9034 K (X MONSS017 %
FEDLEDZ LKW MON80LT7 kD = v F o v HE RIHIIEN L L T/
W E I DHERT D70, hryEravoRENLaV T2 vEERTHL YT X
% z—)L— kU — 2 (Diabrotica virgifera virgifera) (= & % &= E &2 301 %
ZEICRVARRZ v VRN UER AT OaTF oy BEDEKGIMEL MON8S017,
MON89034 }; Ot BB D JE#AM % k7 = =13 (HCL301 x LH59) & kilg L7-, B
IZiE, AAX v 7 R b 2 MON88017, MONS9034 N UVl HR o FEfH#A 2.
FyERr AL, & 12 8K G EE/KX x 4 KE) TRERZITo72, 2B,
MR LAY v 7 Z2FE b UEr 2 MON8SSO17 & T MON89034 DiEf& iy
% HCL301 x LH59 T 5,

3EMICy T RAX a— b— FT— LD Q10 /ARy b)) ZEEEL, YT X
Zra—ry— MU —LEEF% K4 B ICREEFEOREZ Oleson H (2005) 73735
RLTEOMWB3DAT—) LD AT % & T % Nodal Injury Score (NIS; R ER
B ZHWCEHM L7z, SOAZ—LTlE, 0 IZBENEN LE2RKL, AaT 3
X326 WVIEENLU EOFICEENRKATNDZ EEZRLTWD, ZOHETIE,
BHEOREA 0.00 (BFHE) ~3.00 (BEFL) FTOHETELTWD, 7—F%H
W TTRIBIR ST T VIT K D ANOVA %417 -7-1% . Fisher’s Protected LSD |Z & 5% &
R E 21T - 72,

FORR, KRAZ v 7R E N TET 2L R TINMONSS7 I2BITS5avFawH

EHOREOREIZZNLTI 023 £ 022 THY (3 10, pd0), FEFFLHAEAEIT
D B Do T2 (p>0.05) (FF 11, p40),
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% 10 AAZ v 7R M UET 23 MON8SO17. MON89034 MK KR D IEHHHL 2
UE T o OREAERE (NIS) OEHE KN YR (SEM)™

R ERRE (NIS) O

o e L i
RAB 7 RFERTER Y 0.23 £ 0.09
MON88017 0.22 +0.04
MON89034 1.54 +0.08
KFROIERAHLZ FUER IV 1.44+0.13

VR AOEIL Oleson B (2005) DA —L&HW- 0016 3 DA —L EDZaT 2HTHR
HAEERE (Nodal Injury Score) Z HWTRHli L7z, 227 0IZREENBENZLZRL, X237 3
X325 0FZENL EOFICEENKATND Z EE2ERT,

£ 11 AAZ v RHE N UERTL MON8SI7, MON89034 K Utk R D IfH MR %
N7 T L O A TR O % H i O R

b P-fE
KAHZ > 7 Z% N 7E T a3 vs. MONSSO17 0.882
KAHZ > 7 Z% N 7E T a3 vs. MON89034 <0.001
ARAZ 7 RFbUER T vs. RO Z FyER IV <0.001
MONR89034 vs. *IHDIEFAME X b ER 2 0.407
MON89034 vs. MON88017 <0.001
MONS8017 vs. *IHRDIEFME X b EBR 2 <0.001

WIBIREEET VIZ X D ANOVA #1772, Fisher’s Protected LSD | X AL H LM TE LT 72
(n=4, 3fE{E/ X, 4 X18) (p=0.05 THE),

ISR DR R ONAE D BT HAE Vv MRASHITRBE T 5
ISR DR R ONAE D BT A AT P MRASHIRBE T 5

REICER St
PAREICER St

Tt

Tt
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[BREHI 7V A9 — MifE]

BER DA 2228 B T5% IV T MON8S7460, MON89034 & U8 MON8S017 %
FAHEDEDZ LITE Y  MONSS017 HISKDFREH| 7Y R4 — RIPENZ(L LT
WZ L BT D720, BREHIZ Y RV — MBI AT o 7o, RALZ > 7 RZft b
7E w2 MON80L7 KUK DR % ~ 7 E 1 =2 (HCL301 x LH59) Z4%
SIEAETOWREICTR Yy FEIEL (LEE/X <5 8), BRa1To7, ek, ik
L7=AR S w7 Zife b 7w a3 KT MON88017 DA 1% HCL301 x LH59
TH D,

4 TEHZBREH 7Y A — & (504 Roundup WeatherMAX) % MEHIAT, BV iE
W% 2 W (0.84 kg acid equivalent'® (a.e.)/ha G DA &), BV T 27 kg a.e./ha
(B O 32 FOWATE)) OWRE CHUG Lz, BREAIZ Y A — Mg 7 H B LD
14 H BIZBREANZ X 2R OIERE Z 0 EFITRO 72 0) ~ 10 (1FIERRE
MEEIZL VAL L TND) DA —/VZEESE 11 BECHE L, T—¥%2H
W TRIBIR ST T VIT K D ANOVA %417 -7-1% . Fisher’s Protected LSD |Z L 5% &
WS E Z1T - 72, 728, Btk 14 H BORBRIZOWTE, T—XIZiEH &)
TN DRV AT D e o T,

WAit: 7 B B OMEHLBEEORER, K2 X v 7 R b UEr 2 L MON8SSOL7 &
@Fﬁﬂfl/‘fﬂ@ﬁﬁﬁ%&@%ﬁ?ﬁﬁ#b:ﬁb\f Yb ﬁff%%l”: iy 5;%%@%%&%@:%%5‘[_?'3@
RABEITIED SN0 T2 (p>0.05)(F 12~F 13, p42),

'% acid equivalent (FEHa %), BREAIBANL, H R 2 A2 DO FRIE Db DOFT
G, AR OEOE THIET 286 BRI TH Y | HETSITRANC L > TR D, R
BERIOBAMEE U TRAITOE S OO %2R LicSa . IS0 872 2 85 O ] ClrIiEmE 2
TEMERC B D LIRS T E W2 IEMER Y & L COmBR &2 stdfl i & L THW,
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* 12 KRAZ v 7R b 7ET a2 MON8ROLT KUK HBOIEMHM 2 h 7B oL ORRER 7V AY— Mifn GBHE OB E ' kouas
D 32 fEOfARE?) \C kD EERE ST

B O EAT & D 32 5 OB &
RKAH 7 RH FEHLHA 2 KA H 7 RH FERA M 2
HIE H NyE R E=a MONS88017 Ny E=0 e E=a MONZS88017 e i=a
wAit% 7 HAE 0.0 £ 0.00 0.0 £ 0.00 8.0+ 0.00 1.0+ 0.00 1.0 £ 0.00 82+0.20
Bttt 14 B H 0.0+ 0.00 0.0 +0.00 10.0 £ 0.00 1.0 £ 0.00 1.0£0.00 10.0 £ 0.00
%Mﬁ I EHEARERA =2 R LTV D
W ORI, 084kgae/ha“C§)Za
2@ D 32 EOWATRIL, 27 kga.e/ha T&')é
P EHEIE 0 GEEITZRD SR ~ 10 (1IFIERERIEIC L VL TV D) DR — SN T To 7,
# 13 WAk T BBICBITDARAS v 7 RFE b vEr a2y MONSSOT KOS IBROIEMBL 2 kv E v o v OIRERLFE OO £
AR &= Feig p-1E
T O AT B KAH 7 ZkE P 7ED 23 vs. MON 88017 1.000
AKAZ Y 7 ZRFERTET Y vs. STROIEMILZ FyER Y <0.001
MON 88017 vs. XtFEDIEFHMLZ N7 FE T 23 <0.001
W D 32 i O = KAK 7 R R TET 2L vs. MON 88017 1.000
RKAZ 7RI T ay vs. XIROIEHILZ hEo o <0.001
MON 88017 vs. XD Z FvER L <0.001

MIBIRAGET WIZ X D ANOVA %17~ 7=%. Fisher’s Protected LSD |2 & 5 Z EILIMREZIT 72 (n=5, 1 AL/ X, 5 X)) (p=0.05 THE).

URFICGRH S NI AERIAR DRI R ONBEOELILAARE Vv MERSHICIRET S
BARICEH SN ERIIR DR R ONEO BT BAT Vv MR EHIRET 5
42
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bz s, ZNEFNOBRK CTRIATHEAER CHAER IR,
BALTBGAICL > THEICES SN TN TNOMWEIL, KAX v 7 Rk
FUET I UIZBWTEL L TWRWE SR I,

LR T, KAZ v 7 RFERNTEFwaL LEFORT AHMEFE LOETH
D hvERnaylOERER TAERERRMEDHEEIZOWTIE, BRAKTH
% MON87460., MONS89034 & (X MONS88017 ZEBIIZ A L 7= fk el £a-3 & 5l
L7z,

@ LUFIZHT AR AT AERTFAIRHEIC DWW T, Bin FEBAREY & E
FORT 20T O L O OHED A K OFIEN H 55 513% O
Ew

KAL v IR R TER OB RKETHSD MON8T460, MON89034 KN
MONS8017 DO NENZIIT D EM SRR AR 2 UL N IZRe# L7,

Lo JEEREE CHEE AT O Bk
a JEREM OVER ORHE

MONS87460, MON89034 }2 TN MON88017 & ZNZE DX IROIEMIE Z b v
nayEORT, LFOE 14 (p4d) IR LTEHBIZOWTHEZIT- T2,

Z DOFEE. MON87460 DBRIEHIC BV TEWVWRRD b BIREER 1 OF
3,pl12), £7-. MON88017 DFREEIZEB W THAFIAEENRO b BIRE
Bl 4 DF 2-1~3% 2-2, p30~31), 723, MON89034 TIIH A FHAEEZITRD B
ol (BIIREE 3 D% 2, p8).

DAEHPOLLTICHE < 1 D a~g. ii D a~b, KOV iii D a~b (ZF0H S 7 THHRITER 2 HEF K WA D
HBERIIAARE Y MERSAITRBT 2
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% 14 MON87460, MON89034 % X MON88017 MDIEHE M DNV TE D Rt 34 D ik 5

20

MONZ&87460 MONZ89034 MONZ88017

BieE LA

FE R

T

TR A HH 2]

1 A FH1 HH 1]

1OJO|O] 11O

PHAEAR D

PHAE

R

S

PR

5

P ADREY

o R

A

U FER] O Hh |3 8

NI

O|o|o|o|o|o|o]|1|oQo|olo|0] I |0
O| O| O O] O] O| O|o|0|0] I [O|o|o|0|o

O] O] O] O] O O Of |

A )

DA AT o TR,

O MEZIT> T D,
*ORRTFRA R ZESUTE WD b7,

b BN I T D ARIE ST R

MONS87460 OAKIRIMHEFER X 4 BeBE OISR (Bedii: 30°C/22 °C (H W/
). BEEOKIR : 20°C/ 15°C, HEOKIR : 15°C/10°C, HEE DOKIR : 4°C/4°C)
IZBWTIT 72, TOFER, MON87460 [IxfHROIEMIEZ b v Er 2 & Rk
2, AN T A RABRIC L - TEM L7 BIRERL 2 @ Table 2, pl7),
B, BRSE TICBW TATASREICBEI% 4 HEOAEFEME 8§ HAD
AT B K OB E IO W CREGEH PR B 220580 bivle (BIUSE R 2 @ Table
2, pl7),

MON89034 } (X MON88017 |%, ROz b w o LRI, 4F
N BT AR AEIC L > TEMS LIRS L7 GUIREE 3 DX 6-2,
pl4; BIUSEEL 4 DK 4, p42),

¢ RIRDBA M ST M

VAR FTF S IS BRI B MR R O A O EALIL A AT 9 MRS R 5
44




10

15

20

25

FUEn aEER AR TH Y MER, AFIITEE B ARITHEET
Do HARLUTCREEHLIZY, MTZ2AET D Z LTy, REICHEETYS
FRER DL T I IR B DRSER MG E - TV D T & i L7z,

d e OFMER YA X

MONS87460, MONS89034 }2 1" MONS88017 IX., *IRDOIEMIx: hvEn &
[FARICEWEmTaEZ R L TR | EBROEBLORE SJIZHHEIT RV &2

RBINTWD BIEEE 1 O 6, pls; BITREEF 3 DX 8-1~¥] 8-2, p19; Bl
B 4 DF 3, HH 4-1~5H 4-2, p38~40),

e ME{OAFER, BORIME, IRIRME R O 35

MONS87460, MON89034 }2 TN MONS88017 & ZNZE DX IROIEMIE 2 b v
nalEORET, LFOFE 15 (p45) IR LTEHBIZOWTHEZIT- 72,
Z DFEF, MON89034 DMEFEEE K O FEA R TN MON88017 DHFEFEFRIC
W CHRHEMA B ZEZNRD it BIRER 3 D3 2, p8 LU 6, p20 %W?
Bl 4 DF 2-1~3% 2-2, p30~p31), 72F. MON87460 TILHFtFAIA EZITERD 5
Nniginolz BIREE 1 ©OF 4,pl7),

F 15 MONS87460. MONS89034 } TN MONSS017 D Fd - A= pE & D Fi 2 D fit 52!

MONZ&7460 MON89034 MONS&8017
MEREEL O O O
A NHERE S O O —
A ShMERE SR
MERER O O O
MERERE O O* O
—REERIEK O O* O
RIAIEKL O O O
—HIkiER — O O
[ERUAE O O O
O: HWEEIT>TND,
— A ZIT o TR,
* r/Lu+%E/jﬁjf;£‘7j) 5) %ﬂf;o

BERIIEIZ SV T, MON87460, MON89034 &% Y MON88017 & Z 412 410D % i
@;Llfffﬂ%ﬁ&%_ FUERIVFINTRG, IHERFOMFIIE L ICEDNTEY . H

N T o ki

RSN h 0T,

HARICEH SN HFRICR MR R ONBEO BRI AAT I MERESHICRET S
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IRERME K OV 2ROV T, MONS87460, MON89034 K O MON88017 & #ih
FNOXROIEMZ N VT I VORIFROPELIT o ToRER, ZRIT7R <,
T DIRIRMEITRE O DI g oo 7o BIIRERE 1 D& 4~3 5,p17; BIREE 30
7 3~3 4, pl6; BITREEE 4 D3R 4, p42),

DREN IR HEFTRE 22T AITAEFT L TR0 e), BRARTH D
MONB87460, MON89034 KUY MON88017 D AZHER DFRBRITAT 72> 72,

g HAEWEOELEN

MON87460, MON89034 } TX MONS8017 {2\ T, HIEMAMiaiEr, #hA
Kk, BIERBRAIT -T2, T ORE., MON8S017 DOHALRERIZIS 1T 5/
NEA 3 DEREICHHFIEBEZDRBD Liv: BIREE 4 OF 5~F& 7,
p44~45, p47),

i, G TR AT DVl

OINE OB FICBIT 5. MON87460 O iz Mt A & §EAli 4 5 7= 9 .
MONS7460 M OHROFERAHL 2 b 7 F 0 2 3 & 0 3 E: CHEE 2 1T 72 V&
IZBWTHIE L, a IWRELXOVEBORME, b M OEFE R & BRI 2>V TH
BEEIToT2,

a JEREM OVER ORHE

MONS87460 N OSFIROIEFA#L 2 F 7 E 1 2 N2 HOWT, TBEER OVET O R
BT 2HE (14 HE BRIV (H B), 53ER%). BERERH (A B), A%
i (H B), BRELRD (A ). BEESH (H B). B (cm). HHERES (cm).
o, R RE (A R, IERI oM FEE (kg), R, RIf) 1200
THlE Lz, TORE. HEMUEEITo-HE (FER, R, S, S0
O, INHER O EETE) TiX, BMEREE 2BV T MONS7460 & xf R o> FERH 4
zZ hvEravOMICHEFMNAERZENRD biv: BIREER 1 OF 9, p25),
FTo, BEHLEZITD R o 2B GEFERIV, BRI, R, BHAE
bR, BHAES], B R, kIR, RIfh) TiE. BRTEAAD TS T MONS87460
EXTHROIEMELZ b UEra Y EOMTTEVWRRED b BIREE 1 0F 9,
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p25),
b T OAFE 8 K ORI

MONS87460 K ONGHROIEFHZ F7Er 2 Lo\ T, FoLEfEECET
HIEHE (RAZMERE, MRE (cm)., HMERERR (cm). KiFl¥, —FEERE, BRI
& (g) ALz, ZORE, AR, MEE, —FEREICHE W T
MONS87460 & XtHBOIEFHLZ F7E 1 2> OMICHKEFIAEENRD Lz
GUIFEE 1 DF 10, p28),

ORI MEIC DUV T, MON87460 & SIHEDOIEMF Lz e a0V, I
HERF ORI I DN TE Y . BARSMH T CoORRMITBE I 2o T,

iii. R E AT 7 iR

MON87460 @ H/AEREN ZRHld 572, #ERE, WAL, i 7E RUBRRR, e f e 2
7o E OFSHEEL AT WM T IRV T MONST7460 K O O FEfHHL % k™7
EnahkRE L, a BREROEBORME, b F oA L OBRIFEIC S
THEZIToTo, TOME, HEEOBER, WHLIC X 2KEBHORZ, A
FLA, HRICEDAESDOA b L A%Z%F, MON8T7460 D4 33 {H{AT 18 A
K, WIROIEMBZ b T m 2> O4 33 fEIEF 26 [BENFE L TR, 4fF
I B L O BIREE 1 0% 13, p35). £7-. 233 EEOAFE
ZhHEFRS0 T MONS7460 Tix 9 A, ®IROIEMIE L S UEr 2 TlE 2 RLMGE
DB T BIREE 1 D3 13, p35), T D720, RS RIC OV THERHL
BT R T,

a JEREN OVEE OFE

MONS7460 N ONGIFRDIEfMHL 2 N 1T 2 2OV T ., FEREN DT DR
B3 2IHE (5 THE : BERV (HH). BEE (%), BE (cm), KEE (H
H), IXHEH O EHE (k) OWTHE Lz, ZOREE, MONS7460 & %D
JEMHAZ P I OMICE VIRV EEZ BN BIREE 1 OF 14,
p36),
b FE T DAPE &N ORI

MONS7460 K UOSHRBOIERA# L Z F v F 0 a e T, M oA pER|c 4
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LIEH (RAZMREE, MERE (ecm). MEFREES (cm). Kidl%k, —FEERIER) %k
LT, ZORRE, B MR R O RS RIEIZ IV T MON8S7460 & k& D
IR U E R a3 DRIIERDEO bivie BIREE 1 OF 15, p38).

WERTMEIC DUV T, MON87460 & SIHEDOIEMEF Lz e a0V, I
HERF ORI R DN TE Y . BARSKMHT CoORRMITBE I 2o T,

3 B X AW O/ SIS D
(1) EHFEONE

BHTEETICHT D720 O, Hebs, RE. ERLRUBEETTIC N
SICATRET 217 %%,

(2) HEME DA

() EKREXT LD LT DEICLLHE - MENEORBRICE T D IFRNEDTT
e

@) “EMEARMERBENET HBEZNOH 5588 5 EMSEARM R 2 LIRS
51 DO E

13

F R EICIRGT U 7 BR S i G i 5 &

\\\}17

M

WNO

Tl

(5) BRI TOMMESUIHE —FEE A ENTE S TV HEREE L P OBREE T
Dt FH 5 D R

(6) EAMZEB T HEHAEICET L E®

MONS87460., MON89034 1) MONS8017 DFEAMENC IS 5 HEE « BRIk ILIE
ITDF 16 (p49) IR LTIZEBY TH D,
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F 16 AKRAH v 7 HfE MU ER 2T OESNOFERIEE L OMEAEIZIS T 2§ O AR

(#5482 > & FEBHR]
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5

10

PLFIZ MON87460, MONS89034 } TN MONS88017 Do NENZ I T 5 HFE - #8
ARILAFLE L7 & 17(p50),

()

k=111

£ 17 RKRAEZ v 7R IUERITODREIT (OGRS
2012 4£ 2 H BifE

B hh fir ek RS

MONS87460 2011476 H 201149 H 20124F2 H
LR LR — Al R AR KGR

MON&89034 20074114 20074-10 4 200841 A
LR LR 55— TS LR KRR

MONS88017 20054104 200643 A 200644 A
LR LR 55— TR LR KRR

RKAL > 7 ZHE | 20114F9 H 201149 H 20114F11 A

== LR LR G
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W B & OB EEMERE O FAR
1 BEICBIT DENE

KAK 7 3% B 7FT 20X MON87460. MON89034 K1Y MONS88017
D BRI D, RHEBERIEIC LV IEH L,

#—-2-(6)-D (p29~43)Tik~7= L3V | 4% CSPB, NPTIl & HE., Bt & H
B (CrylA.105 EEH'E., Z Cry2Ab2 & HE K O Z Cry3Bbl EHE) KO
28 CP4 EPSPS B HVEIZZNEN R 5 ERABIEELZA L TWH Z Enn, i
SLTHEHALTWA EE R OND, Flo, ZNUHOEHREIX. TNENESE
TEMEZFR 2 220 I T E W R R 2 5 2 & 0 DR R 1
ERIETZ LT nEEZOND, KoT, RAX v IR FUER U
BWT, ENENOBLA B ROIBLE B E BRI e e e B %
FAEF AR IRV EE 2 BT,

ERZEMRE AT ToRER, ARAZ v 7 R b UEvRa v OLE, T3
v HEREEME, 20T 2 v BE R R OBRER 7Y AV — MiEiEL
NENOHRZHERBRETHD Z LD, FHBMEBEROREIEQENA A
X 7R N TR 2y OFEMIENIC B WO TR AR EET 5 A REME IR <
BARMBAE T HE Z RSN T R EBE O LT N EEBE X5
b,

L7ERo T, KRRZ v 7R/ N UER L DEMSHEMEZEBOFAMIL,
MONS87460, MONS89034 } TX MON88017 D& & BN A L 7= fk Bl &
SUWNCEHENE LT,

(1) BEZ T D aREMED & 2 B AW & DO R &

7w 203 1579 FITONENE A STk, BRI o HRER N &
BN, INFETHRUERaURERSEM T THAE LA E S ILTH R,

RAL > 7RG N TER 2T DRI TEH D MON8T460, MONS9I034 Jz Y
MONS88017 DOBEAITIIT HEAMEIZBED DGR E & LT, WmHE IS CHEl L
IT9 &M TFICBW TR L EFORE, AT N T 2R, B
DA, FEMOFRMER O A X, FE-OAER, Bk, ARIRME &K O3
RIZOWTHEEZITo T2 (BF—-2-(6)-@-i-a~e, p43~46), T DFEF, MONS7460
DOBIAEH, AR M MR O e iim S 0F T Ick 1T 5 N LRR=EICBEIL 4 HH

PRIBHPT, F—D26)-QD i D a~g, ii D a~b, KWiii D a~b (ZFOH S A7 HHITER D HEF]
LOANBFEOELITAARE Y MERSHICRET 5
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DAEBFEREE 8 A HOATERM K Oz, MON8I034 DMEFEFE, —FEEHL
. KM O'MONS88017 OfREE., MEFERRICB W CHOIEIEZ: hyEnav b
DRNEWD XTI FERE EEZNRD T,

L2, MON87460 & *FROIEFM 2 b v v 2 > OMICE W XITHFHF
WA EZPRO GIZHE (BB, ARIRMTEER O iR Sk Tzl %
ANTEKBEIZBEN% 4 HEOABEMELE 8 HEHOABTEM L OTIRE) 128
VT, MON87460 & XFROIEMIRZ U a v O FEEOEITDL TN TH
S7=, F7-. MON89034 & xfHRDIEHZ b v Er a2 DMK FINAE
ZENRD LNTZHE (MR L ORI 1230 T MON89034 O FHIfHE
ITEkD b a Il B AEEBORBPBENTH 72, S 5IZ, MON8017
EXRROIEHIL X PV 2V OMICHREIFNAEZOR D bIVZEHE
M OWERRR) IcBWnW T, L7z 2 O NA 7 U v RGO 9 5 1 SR
T LRI FIA BZEZDPRO bR o T,

INHDOZ ENL, BOOLNTEWIIHHFENA BEEITRA BT 5 #
NMHEEZEODIZEDETIT RN EEZ LN D,

F 72, MON87460 DFEAIZI 1T HENMEICBED DR E & LT, @ EEs
THEEZATOR VM FIZBWT, WREEWEBEORME, foA&EEK )
BRRIPEIZ DWW CIIE 1T o 72 (B —-2-(6)-@-ii-a~b, p46~47), < DOFER. BITE
R, EMEREE . A MR, HERER N O —FEE R T RO FERHHL 2. B
vEB Y EOMICHEFFOAEBRENRD LIV, WHE MRS, MR &
O—FEERI S, FOEERICBWL TR DN FNEBEEIL, BE
AL DM TRIES <, BHIREAERED B UEIZ DT TR IR
L. A b U AR TFIZE T MON87460 O EMHIERE DMENN /=720 &
EZz o,

S 512, MONS87460 DFEAIZIH T HEAMEICEDL 25 E & LT, #HILE
@%ﬁb@m%#T_%wT %%&Oi @%ﬁ\@%@éﬁiﬁwﬁﬁ
PIZOWTHEZIT -T2 (F—-2-(6)-@-iii-a~b, p47), 72, HEELOE L,
MEAEIZ K DB DORZ, WA N LA FHRIZEHGREEFEDOR ML AL
V. MON87460 M4 33 AR 18 AR, XTOIFHMZ FUER a3 D4 33
B 26 EIARAEIE L THB Y . AFEBUIMmIZHAD LT, £z, 42 33
EIA DA FHA IMERE SR IX MON87460 Tix 9 A, ROIEMMZ by TR I

TIE 2 RLDRD BN hoT, ZD0, WRBFERIC OV CRFHLEIIAT
blamoiz, FAEORER, F0LEERICEIT 2 A RS O — kL
BT T MONRT460 & *FHROIEMHL X R U E 1 2 > DISIEWVDFTRD B
2o LU, EiR X 912 MON87460 K O FROFEHL X F v E R 22 DF
BEEDOL IIHEEDOBERLERICL2BERSICL VL TR, A%)
MRS DT LR b oTz, T &, MON8T460 DAETFHE
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TNE. FEEHEZITDRVRMET T, #EERE2T IS T HRELL
KFLTWDZ NIRRT,

RAH 72 b T 221, MON87460 H TR ELI 5 k% CSPB (2
K D HLIRMTE RN B STV D23, ol R, =i & O Rk o it S
MONS87460 |XRzEMMELAOIRIR, @R, M3 LTtz A L TunZenz
ENHERR STV D, £7-, MONS87460 D#l4NE, Bikith K OMRIRPEIZ B0
TORROIEMIZ FUEr a2 ORIZERITFEO ATV RN, 5T,
MONS87460 DAIFHRESIIE, FEFEEAITO R WA T Tk, FHEEHZ21T O
FHTEHREFELIUETLTOND Z ERHEREINTND, 2L DFERND,
MONS87460 [FRZELIAAD A R U AMEREICIB W THESRD F vEr o fhfl &
A% TH Y., DREOBHRSET TOBHERNIERD F 7 En o2 L fE L
ERTHEESTWARNWEEB X bz, Ko T, FTOEEEDERSZOM
DZEFIZI YD . MON87460 D@t DENLMENERD MU ER a LV &
FDHZLIERVEHTENT,

IO END, BbED HREM TIZE VT MON87460 23 £ HEARIZ
PEYVBELEY, oMY EIZET D EITEZ 20T, ZOFAICEBIT 5
BEAMEIINERD U Er a v nfie BRS 2 &3 Sl ST,

Fo, KAX v 7R P 302 E, MON89034 1 CTHRIHLT 5
CrylA.105 EHE K OUZE Cry2Ab2 EHEIZ XL D F a3 v BEREHMER O
MONS8017 H1 THIL$ 5 W2 Cry3Bbl EAEIC LD a2 v F = v B EREHE
DG 5 ENTWER, ZNHDOERICEISZRBEOLN FUET L0
OREOBRFHTICBWTAEET L Z 2RI ERTIT WD &
mH, ZNHLDOIEDGOHTHEFEMTHL FUEr a R EREMT
THAEL, SOICHAICBT B EEZ RO D E1EE 21T,

EHIC, RAX v 7 %K b ' T 23k ZE CP4 EPSPS E HE OFRHIZ X
LEREH 7Y R — M EZ AT 25208, VAR —FaBfishd 2 &R
ELICK WHRSEH TIZBWTZ U RS — MiHETH D 2 ERFEAICBIT D
BN E D D EIEE Z B,

LDz tint, RAZ v 72T av il LT, AR 518
NEVEIC LR 9 B W S REME R B A 52 1 5 AT HEME O & 2 BF AR BhE M 25 134 E &
N hoi=,

(2) WD BARBNE DT

(3) WEDE LT ORI
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4) “EMSARVER BN AT 5 BN O A B 0|

ULEDZ Einb, KRS v 7R bUER 2T, BEIZET DEAMEC
RS2 MBI 2 T D B2 iy L S iz,

2 AEWEOELEN

(1) BEZ T D aREMED & 2 B AW S DR &

r R 2R 1579 FIZONENE A S CLUIR, B O RS &
BN, INFETHRUER I UVIIEWWTHEWE OEAMEITRE S ILTHR,

ARAL 7 R hTER T THE L TWDHHE CSPB, NPTI HHE,
CrylA.105 HHE, % Cry2Ab2 HH'E, % Cry3Bbl & HE MK U4 CP4
EPSPS & H'EIIBEA T L Lo o EREERNELUME O H D8 2/ L2 &
DR STV D,

MONS87460 T3HL T 5% CSPB I% RNA ¥y~ & LTE< 2 &4
HNTEY, BMEZHEEFE L0, BEEEHEZET 5 L0oHREITRV, F
72, IR~ —H—& LT MON87460 (238 A 7= NPTIL & /1T, B R
PERENZ EMF STV D (Price et al., 1974; Davies and Smith, 1978; Davies,
1986),

MONS89034 }2 T MONS88017 THHLL T\ % Bt HEHEIZOWTIE, BEETE
PEAEFFZRNEB 2 I, HEORRN LM L THEEL TV D7D EE
OREFRITER L CHEMEZEET DL LB EE X N,

F 72, MON8SO17 TIHEL L TV 52 CP4 EPSPS & HE I A E R AN &
WZ b F U I BE R OFLEEESR TIE/R N2 812 EPSPS TEME D
RLUTHOERREEDORMEIED T D HEBRET I/ BORENEE D 2 &1ERn
EEZBND,

LEDZ NG AKRAZ v 7R N UED a 2BV TIHBLT 5 %2 CSPB,
NPTII & H'E. Bt & H'E M OZ CP4 EPSPS EEHE X, Th N7 5 EH
BIEEZ L, MY L TEAL TV EEXLND, FTo. KRAX v 7 Rk~
UET VBV CRET S CSPB, NPTII EEHE. Bt & HE KOS ZE
CP4 EPSPS FEHE X, ZNENEERIEMEZ R 220 TS OB e B %
BT 52 LN DEMREREIHER L CEEM—EZEAET D Z L3 &
Wr <7z,
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FEEIZ, MON87460, MON89034 & O MONS8017 (2B W\ T, #“IERBR. +
B A R ARER N OMBA ik BR 21T > 72 (5 —-2-(6)-D-i-g, p46), & Dt F,
MONS8017 DFYAHFRERTD/NY I A 2 2 OEREIZIB TR O FEFLHR
2 hUEr Iy LORICHEFRAEENRD L, LirL, ZOHHEIC
BT, FIRFFICERA LR CEETFE2AT 54 X2 b 2 ZfCTIEHEHFIIA
EENWD NN T- 2 END . ZTOERTEAEETOEEBICLL LD
TR E W L7,

KAK 7 FFE I ED BT, Fa v H BRI LT RIENE
ZHiO CrylA.105 EEHE N OWZ Cry2A2 EAE., £ L CavFavHER
(kR U TR IEPE 2 B o8 Cry3Bbl EHENEH L TW\WD, £Z T, UUT
WCARAZ 7R PUER AT TRELTWHWDLZNAH0 Bt EAEDN, D2 E
OB AEBE S B KA T ATREMEIC DWW TRRFT 21T o 72,

[MONB89034 DA 1T 5 FHREMD & 2 BAFEYN S D K5EE]

MONR89034 THHLT 2 CrylA.105 H HE K OWZ Cry2Ab2 HAEIZF 3 ¥
HE B3 L TR RIEHEZ RS,

FEREUZ, CrylA.105 EFE N OWZ Cry2Ab2 BEAEZ AW CTAEYKRE 1T
Sl ZA WTNOEHES hyEra v OEET a7 HERICH L TF
HIEMEZ R L2y, ZR LA O R BREICR U I RG220 2 &
MR INTND, ZDOZENG, MLENDOREEZIT 5 REMED B 2 B4 )
i E LT, DREICERET T avEREREZ 2N,

MONS89034 Z O NETHE: L7cma., OAREICAELRT L Fa v HERMN
MONS89034 |Z &z SN AR & LTix, 4£F LTV 5 MON89034 % [H R Al
T 5. b L<IE MON89034 2 HH¢HL L= &= REFT 25680135 2 bivl,
FFIZ MON89034 7> B FfsHL L 7 bk & B3 2 55 12D Tik, MON89034
BB CHILT D CrylA105 EERE K OE Cry2Ab2 HEHEIZ LV Fa U H
BB B0 A 5 2 5 A REM IS E TX 20,

ZZ T, 8GET- BROMBEDOBZENDH DB EEY)— Ly RT—FT v 7
—5 B H¥E (2006)] % HAVyT, MON89034 Z O [E THE: LA Ic i %
ST 5 FTREME NG E T X A WG M OB IRE IR IC Xy STV D F =
VHEHRD Y B 1) SHhofEHY (EEY) L MUEea T oBEN AT
W6 9 A ER) OBfR, 2) il OREHEYOAFTHEE U ER 3O
BEHUIE s W U= sh B O REEREM N b 7 1 oo DIERy & BEfild 2 ATREME:.
D 2 WINORIABZAT S TofER, LAT O 12 FAFE S iz,
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MORGEIHE T XA T YNRA VI VIV ET VYV, YAf Bk a UEY
T RF, LavEVERF, IVEVTUEY

MmatR 1 ¥E: eAvaFay, YeraxrFay, I¥v~vUI, 2k g
VEVERF, AT, UTFITVY A

YRt ea vy Fa v

[MONS88017 D& %% T A RIREM D & 5 B A BHEY ZE DK E]

MONS8017 TR BT 5% Cry3Bbl EHEITa v F =2 v HRERIZXH LT
A HIEEE T,

IHNETHOEZ A, MON8ROL7 THHLT HUZ Cry3Bbl HAEIZ= UV F =
v HEBRBEOFTALTEO 2 JE (Leptinotarsa, Diabrotica)lZ /3 S5 21
7 RRF hE—hLea—rb— b —AIHERIEEZRTR, ZOMOR
HUCEHRIEMEZ R T 2 SR SN TR 5T (BIEEER 4 O p52~54), B A
NI N TAPRD TN ERRINTWD BITREE 4 DF 10, p54),

INETHOEZA, 2T RART hE—kL, a—rb— T —AKOZE
o ERBOITBENOREICAERE LTS &V ) ST 2 & ATk
Tk vRENT GIREE 4 DF 10,p54), 7272L., Kiiko=avF a7 H
RABICHRBIEEEZ RTAREELH D 2 LD, LTOom§ 21772,

FER S ONFERERS A9 753 MONSR017 TH BT 5% Cry3Bbl EE HE O 2 %
ZATHREKEE L TR, FUEr avOAFTYICHEDIKE BRAE AT 5 AlHENE,
N Ew 3 v OEMREIC X B Z =T 5 aetE, NI b -
ICHEEPICEAENRE PR v OEMKREER T AREENE Z BN
77

RO FRBIEIC DWW TR Z LSRR, A3 EX L NFURY Y
LY, YT IT U hUD 3 FEOSBRNH EROEZEAL, BED k
UE T 3 VOO LTV DD, TR & ORLE K OV R kil
DIEZMEIZ L > T, M H0OEE S T LR LR s LU TRE
=iz,

(KX 7 RMEUERILOEEELZITHAREEDCD 2 HLEBEY
ZDRE]

KA 7 RFE P UER VT Bt RAE THD CrylA 105 EHE, K&
Cry2Ab2 FE HHE K OZ Cry3Bbl SEHEAZHHT L2 &0, HELZZIT D
AIREMED & 5 BB % & L CIEHR#E Tdh 5 MON89I034 J X MONS8017
DEMSAFIE BT CRESN-LEF L THDL EEZOND,
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YoT, ARZ v 7 RN 7ER I OIEBORENT X0 (] & D2 %
AT A AREME NS HFE S LTk, MON89034 CTHrE SN -Fa v HER 127
K IOYMONS8017 THrES N2 v F a2 HER I FERET b,

(2) O BARFINE ORI
[MONB89034 DEZED BARKKINE DEL]

MONS89034 DAE#H Tid, CrylA.105 & HE & & Cry2Ab2 FEHE N, £
AVEIL 3.5 ng/g fwt & 0.12 pg/g fwt THILL TWDH Z & 3T TITHER STV
Do

[MON88017 DEE D BARKINA DA ]

MONSS8017 & RIFROIEMIZ FyEn a s OEh s AR ERARRan 5
RAT b E— ML O b% 24 IR O S I S TR TR L i L
LA, HEREN 4,000 kilem® DIEMEE TR LN, £2. EHESR
BtA 7 B D LCso CLEBBEIRE) 134,380 ki/em> TH o7,

[AR% > 7 %% b TUEr 3 OEEDBAKHNE O]

Ry FREBRICEDAEMREDRERN DL, RAX v I R v UER DT
=T — =T — AR D HPIMEIL MONS9034 L [RIFEE TH 5 = & 3
I (R 8~FK 9,p38), Flo, ARX v VRN TUER AT DY AL
a—b— h T — AT HEPIMEIL. MON88017 L [RIFRE TH D Z & A
STz (10~ 11,p40), Lo T, FavHERARavF a0 HERR
RAK 72 N TR I UNLRBLIIE 2 & LI Ao 822
% AR, BIRHETdH 5 MON89034 2 O MONS8017 L [RIfEETH S LBz
bid,

(3) WEDE LT ORI

KAZ w7 R MU AVINLRE LI 2R E S vz 12 O F =
U HEBERARET D AREMEICOWT, FUER I UIIG b OEREL E DI
EET LMY OEICERICHET 2 ELZMET 22 LICXVHEE LT,

PNENZBWTIZE~T U (Helianthus annuus) & - X7 4 X% (Solanum
nigrum) DOHEZ AT, ~ U 1 = AL T OB OHEREE B O AT
AU TV % (Shirai and Takahashi, 2005), FHEDFER, FVEz 2 MO (0m)
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TORKIEHHEREBZE Tt~ U U OIET 81.7 hi/em®. A XK A XX DIETIZ
71.1 Ki/em® Toh o7, LU, M5 5m BN D & FE8K O e RHERS 13,
ZIEI 19.6 Ki/fem® & 22.2 Kifem® (2D LTV 2, 512, BT U o0
TIESm UL FRE STV A2, 10m Bl 5 & TERHERIS 134T 10 Ki/em®
INTH -7,

F-, ALKk THLAR T HFTO hTER I HMEN T, ER 1,700 AL EO K
7 U % (Asclepias syriaca) = H W\ THEMHEREE E OFHENTHOIL TV D
(Pleasants et al., 2001), FHEDOFER, FUEr I M5 Im. 2m. 4-5m B
DI T FER O FHIHERS R FE 13 35.4 Ki/em?, 14.2 Fi/em®, Z L C 8.1 Ki/em?
~NEWD LTS ZERHALNERSTND,

512, Sears B (2000) b, HFEDFTERIAMELD T U K DOE
FlzB T 2 IEMmHEREEE ZHHAE L TR0 13505 1m LT Sm B 7=
ST OEHHERE B 1T, FNE Y 28 kii/em? KON 1.4 Ki/em® T - 7= & #
HELTWD,

Zo X oI, bAETIThILE U o U JE T OTERyHERE %S 12 B
T AR L FREOR RN, ALk TREBICIThREZRENS AN T
WAHZERHENERoT2, LoT, ZNHDORERBENOARRY v 7 RH
cTERIVPORBLIEMERESNT-12BOTF a vHERR S HEE
F L FEoTHRETHAREMIL. PUET IS 10m UL EEEN S & ReD T
K< 72 Efima i, £, ARARERERIZERE L TWDLIFEN T a ¥
HEBFEAARAZRZ v 7 ZFE N TETas B2 10 m O HETHIICAE
BLTWDEIEEZICL L, AEBEL L TAAY v 7 R bt m a v
SRS DAEC X D% 52T 2 AT REME I I D TR &I S vz,

LTeRo T RFESNTE REOTFa VHEREOIEOavFavHER
25 MON89034 Hi2k @ CrylA.105 & A'H &K U ZE Cry2Ab2 & HE I N
MONS88017 HI2R DA Cry3Bbl B HEICIRFE SNDH Z LI L0 EEREE L~
VT R T D ATREME I D TIRW S STz, o T, ARX v I R
#t b 'R I SRR T DAV ENET DBV ERm ST
77

4) ‘EMSARVER BN AT 5 B2 O A B 0|

PlEDZ Lint, KRAX v 7 R b vEnaid, AEWEOEAMITE
N3 AR B 2 AT D BE Ty &I < v,

3 AHEME
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(1) AT 5 Rt & 2 B LB S DK E

F U Em a3 ORI Tripsacum J& & Zea BICHHEINLT AT BT
LB, PUERaTEHARRHEVRROIIT AT FORTH L, DE
Tl 74> R RO Tripsacum J& O B AT S ST 70,

LEDZ Lot ZRHMEICERT AWM SREREEZZ T 5O H 5
Uy A EAE ) IR E S e o T,

(2) D BARBNE DT

(3) WEDE LT ORI

4) ‘EMSARVER BN AT 5 B2 O A L 0|

LLbEozZ et AAZ v 7% Mo a3 MEEICERT 24025
RV 2 A D B 7e v &Il S vz,

4 ZFomoMmE
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= EMBERIERROKR AR

RAH w7 R U1 221X MON87460, MON89034 &% T) MONS88017 » H
FESRRED D A MEBF RIS L 0 /B S 41, MON87460, MON89034 & T MONS8017
DOREZ RO, H—-2-(6)-D (p29~43) THR7=E BV, KAX v 7 Ak b
UE T aUICEIT %2 CSPB, NPTII & /&, Bt EAE (CrylA.105 & HH,
228 Cry2Ab2 & I K Ok Cry3Bbl & FE) K Utk ZE CP4 EPSPS 4& F/E 73 H

HITERT 5 L1ZE I, LER-T, KRE v 7R MU ERa > 0E
MISAEMER A O FEMIL. MON87460, MONS89034 K TN MONS88017 D ik /HE %
BN TR L 7oA AT EE DWW T ER L7,

BEAICBIT DENME . FUEw L, bAEICE W TE B o6 R R
%5ﬂ\_hifkv%m:/ﬂ§% T THAE LZANTHRE STV,
RKAZ 7 Rt F?%mn/@ﬁT%5RMMM® MONS89034 K ¥
MONS88017 |22V T, BEE 21T HDEALMEIZB D D5 TR E % LR L 72 fd 5.
%*Q«»@i%e@%%ﬂfﬁmtﬁﬁ@*%ukwfﬁ%@%ﬁﬁzF?%
7 ayEOMICHEFFEIAEENRBO LI, LrL, Zub0ERITEN K
DEMICHEAICB T 2EMMEEZFmO HIZ EDERTIT RV ST,

RAH 7 R ST 21X, MON87460 HIkDUZ CSPB DIEHLIZ &
LR . MONS9034 Hi3KE D CrylA.105 & A L O Cry2Ab2 & H'E @%ﬁ
2k BT a v BEHREGME, MON8SS017 HEDZE Cry3Bbl & F'E DR B
% a v oy HEBEHPETE 0N MONSS017 H kD ik 2 CMH&%EE%@%
BUZ X DBRER| 7Y A — MNEHERT 5 ST b

MONS87460 (It 5 S 7-welpilittEic K 0 | @ E s CHEM 21T Db W T
R OREE R EITORWELETICBW T, RO 2 FvEn o b g
LETOAEFEENE W ERERIN TS, LML, MON87460 1Lz tELIst
DOAGIE, BiE, HJICH LTI Z A L TV ARWnZ ERERENTEBY ., &5
@%@ %ﬁﬁ&U%ﬁf_kwf\ﬁ%@#ﬁ@zkﬁ%mﬂ/&@%_%

IFRO LN TRV, £72, MON87460 DATFRES L., FIEEFA1TH 20
*#Tfi L @%ﬁﬁ%#?&m&%b<ﬁTwaé*kﬁ%aém
TW5, ZNHOFRERND, MON87460 XM ED HIRSMH: T CToHARE
RO FUER VR ELERTEE> TRV EEZ LT,

Lo T, DREOBIRSEM TV T MON87460 23 Hc it fRich= BHA L

D, MO ERZET D EIEBE L LNT . ZOBRAEICHIT D EAAMEIXNERD
bﬁ%u:v%ﬁéiﬁézkﬁﬁw&%%éhto

Fo, FavBERALRaYyTF 2 vHERICELZAEEIT. FyEravdb
MNEOHRFMTICBWTAEET D Z L2 RIS ERBERTIIRNW &
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6, Fa v BEREMEL N T 27 B E RGOS O 50N R
MThDHMUERIVERRSFET THAIE, S LIHAICBT EMEE
B D EITE 2T,

X, ZUVARY—hEHAIND Z ENEE LI WHRSEMA TV,
ZVRY— MIMMEEZ AT 22 EDREAICB T 2EMELmO L L IEB XL
720N,

LLEDZ &G, KAHZ v 7 %% B 7E 1w a3 NS MON87460. MON89034
&UM@@%N%m%m«@gkﬁﬁ%@ﬁAﬁ%ﬁﬁé%@f%ofﬁﬁ%
TETaTNLSEE LT BICETEO L DOIEEIEICB T AENMNMEICERT A4
e2= @%éfék%ﬂi&w&ﬂﬁéhto

HEWEOEANE : FYEra I NIBWTHEWEOEEMITRE SN TE
59, £, bRETEMBOERRSRRS 5,

RKAK 7 RN TER I THRIL TCWDHHE CSPB, NPTI HHE.
CrylA.105 & 15 B4 28 Cry2Ab2 & FE ., 247 Cry3Bbl & [1'E } O\ 2 CP4 EPSPS
BEEEIIBERM T L s o EREERNCEEED B D BH 2 B S 720 T & D3RS
nTn5

B2 CSPB I RNA ¥y X & LTI ZEDRM6NTEY | 5 %2 HER
Lm0, BEEEEAE AT D EOWEITRV, F72, NPT & BT, SRR
PERENZ ERNH LN TWD, Bt EAEIIMRTEEEZFF T, B EOMRERM
DN L THREL TV D B X b D, X5, % CP4 EPSPS FHHEIZ DV

TIFREHREERENEDNALN TS, 2L NG, ZRHLDOEH
B ME EORHRI W%Lfﬁi%géﬁéfé*&iﬁw&%z%mto

FEERIZ MON87460, MON89034 & TN MONS8017 (2351} 5 H EWE O pE LM
DOWNTIE, BIERER, HIEBMEMMRRER &K OSAZRBRICZ D FHEL T D
ZDREF, F—-2-(6)-@-i-g (p46) TBATZIHH O—HIZHB W TR O I 2
FrEwasEOMICRFFHAEEZENRD NN, 2 OERITE BT
IZEDHDTIER W ST,

*ﬁ\M@%%Mﬁf%ﬁ?éCWMNBEEE&U&“QﬂMﬁ%EW
A ONZ MONS8017 H TR EL T 5t Cry3Bbl EH'EIC L 0 28 % 5T 5 Al heE:
OHLIHAEEYE LT, FavHRRAKR '7?1 7 HERAZREL TR
AT 77,

LvL, ARAERAERERICAER L TWHIEERTF a v H R B L O FEER) o
UF a2 HEREDPARR S v 7R/ N UER T OREFIIEOZE QDI /T
FHZAR LTS LIFBEXICSL, ESNZT a VHRBE a2 U F 27 H
Eﬂ%ﬁx&y?%%%W%mnVT%ﬁwaéﬁagm%%éM5:&K

o EERRE L~V TR R 0T D ATREME IR TIR W & Il S vz,
ui@_&ﬁ@\ﬁX&yﬁ%%bﬁ%u:yﬁmemwmmﬂmmwm4
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BOBHAETRESNTWARY, ZOZEhb, AXZ v 7 RE RT3
RHEVEIZER T 2 EM S B2 AT D B2V il s v,

Ko T RAEREHELE LT, KRR & v 7 R b UE R 2 W NZ MON87460,
MONS89034 K O MON88017 Z LI ~DEABZ T OMETEZATH5HLDTH
STHFE N TER VDL LTEBRIBRHEO S O %2 H—FEEHBRICE S T
B L2 A SR BN E T D B Fhuid v LIl L7,
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