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B 2 A
S OFHFA D4 FR

WL, 2 v B E BEGTHEL OBREHR 7Y AR Y — i
MR U w g (M cspB, crylA.105, thZ8 cry2Ab2, thZs
cp4 epsps, Zea mays subsp. mays (L.) Iltis)(MON87460 x
MONS89034 x NK603, OECD UI: MON-8746@-4 x
MON-89034-3 xMON-0@6@3-6) (MON87460, MON89034 }%
U'NK603 £ EN~DEABLTFOMEEEHETHHDT
HoTHHZ NUETITNLoBEL BB HEO L DOEE
B AR OAREZ T L0 %2R, Yaaie, )

BE L B
S Do — R H &
DOHNE

BRI T 270 0, BEE, T, RE.
YEME N OVFEIEW N 2SI HFET 51T 24
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EM SRR RN &

H— EMBERMECB ORI S 7Y U LR

1 EEXIIEEORT 258 LORICET 5 1EH
(1) 25 EOMER T KO B RERERIC 2 3 AR
O Fndh, L ROEA

4 hoERaY

HL4, : corn, maize
“#4, . Zea mays subsp. mays (L.) Iltis

@ EEOREL TR
BRFEOEGFENHANWMEIIUL T EBY TH D,

MON87460 LAnfdE LH59 Z Hu 7z,
MONS89034 X /5hf#E LH172 % fAv 7=,
NK603 I mfE AW x CW Z -,

@  ERECESO BRERTIC BT 5 B A

JREHIZ DWW TIIREMZ2TUT 7 <. KEOREE, A% a, FERED
FA KIS DT CTOBEBHIEN NN L2 EIR TH D L3551, AFv
SR EM A2 AR & T DN D (OECD, 2003), 723, HAEIZEIT 5 AR
AT OEITR N,

(2) SRS K OBLIR
O  EALCESMNIBIT D5 HEORE S

h7E R 3 U OFKELPFITS D 9,000 FFRTE S TWS (OECD, 2003),
ZO%, NEOTFIZL Y B, Sl BT, ALICHT 1500 4£~200 4EET
IZIE, B OBERGEN R Er a Y RHBLL, AXTa, AT AR
@ﬂb%%%?%)ﬁk@@%%_m%btoEwﬁ%@ﬁﬁ@¢f7)/
M Ty b, Ko7' A= R EDODZEOERFENRAELTZ B2 5N T
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W5, DREANTIKIE 74 (1579 4F) IZERUEIAER L0 Rk TH
BHE S, HEEORETITE VW (B, 1987),

@ oS BT, Ll ER L OH®

S

BUE, ke LCOFARERTH LM, &M, BFMm, BHe o/
ELTCORBYLZIRICH=% (OECD, 2003; 4§, 1987), BifE, hvEtnay
TR TR LR FE SN TWHEY T, KE, PE, 77910, TAEr
FUR I —r y SGEEZ EA T, Ak 58 FEH S R 40 I HHEi
THEEFHETH D (OECD, 2003; HLIL, 1981),

[ A B2 AR B (FAO) D 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 F ha, £ KR T23425 Fha, 7 4 U B 28268 75 ha &
72> TCW% (FAOSTAT, 2010),

B/E, DORETHRE SN TWS F Y Er o U 3#EF B, fEHEX Y 57
ha— P ERHOAL—Fa—2RH0, 20010EDOFAD T ha—ro0
VAT HEAEIEAY 9 77 2,200ha T UNFERITHRI464 7 F > TH O (BMIKES, 2011),
2009 4ED A A — b 2 —  OFEREREIZHK 2 75 5,500 ha T, INEEITR 23 75
5900 h>Th D (EMKES, 2010),

DOARE 2010 FEICHESADHR 1,618 T oo hyEnay e, &
fhe TEA, TLTHEEALE LTMALTWS, TONRIZ, fEHHE LT
FL132 T hy, B TEMAELTHR 486 TRy, T L THEAE LTH
2,407 hTH D, B, WEHAE L TMAL TS B3 HEEZZHET D &7
TUANY Ry, =a—T—F RN 339 b, FTUMN301 bt oT
W5 (MBA, 2011),

ORETOERH b 7Ea a2 v OEITHRESEIUTOEBY TH 5, L
E DIV E D EATHERELIX, 4 AF~TFTA»5 5 HP~TARRLZ,
T A FE 1 102 24729 6,000~8,000 K CTH D, FHE BrE, LFFHIT—#
DIEETITWV, EFMINZ 2~3 FEHTo, INHEHIL 9 A TANH 10 A FIT,
BRSO P R T U0 < L ARRE S HAE, L TIEOCEE VY (T, 1981),

B, ENFERE A= —OfmEY A M-S & BIE, —BRICHES
MeELTHBRENTWS huEnasolFs A SIx—REMLE (F1) TH
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L2, WHERANBEICEREEH S LTINS Z 13— TR,
(3) AL K VAR A R

A FEARRFRRE

o ARSUIEF REZRBRET O ST

k7w a A DORFEORIEE L 10~11°C, BoEiR 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, RAMMEIZ SR TH D (WA S, 2001), =
NWHORESRMEEOM, FrEaa VEFRKICE YV TFESEED 1.6 ~ 2.0
BT oTe & ZITHR (WIAERETZITHEIR) ML, 7FEEFEL 2D (7
1, 2005), £7-. MUEw I OFFHTITEMICE L L, pHS5.5~8.0
OHIPA THEZFTRETH D (T, 1980),

BUED b U Ew a VITREBOREAEDILIZ LV IEONT M TH D720,
BRI TS T 5 HARRZ K-> TWb (OECD, 2003),

N FREME ST E A

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

SEA LT IR OB EZ CEDNL TR Y BRIy, FyEra Y
FEWEESES E LR L TE@R T, BREM Tk 5 B4R
ZROTBY, TOEFZSHEED-DITIIABOMITNLETH D
(OECD, 2003), f&7OIRIRMEIZHI DTV, E 7o, IUHERF | CHERE |3 F#
M EICE T LT, HEEEEN 10°C 12 L, WERKDSREEZES £ T
LW, ZOE NHKRIRREETIZEI UKEIET 5 (36, 1987; HAT,
2001a), F7z. BICHEFEL THAERE AN FICH7-%1E 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, MFETEDORRE ., BFEAMETEOAE, I B AR & ORHEME L O
TRI VAU DM 2G5 55813 ORE

N w2 U IMERE R R O — A EY T, IR R BEETH D |
95~99%IIMFEZ T L > TEL NI T-IZ L 0 BHET 523, BE=Hm b FhE
Td D (OECD, 2003; Tk, 2001; ¥ RKFMFEELZES, 1987), hUvERra
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 T4 vy MIT#EL TWAEAIZEBIZ
RHMET D05, Tripsacum J& & DRZHEITIER ICHi ToH S (OECD, 2003), 74
Y NEAF T ING T T TITT TAR LCE Y | Tripsacum J& O 43 Af H
BWOUXAET AV A HFEE, 2 e BT NLR Y ETIEHT TCOT T AR O
K, ZoEopLHEEZEZONDAXTTVa, Ty T~<TICRKREL 53N
TW5 (HiA, 1981), DAETIX, T4 b RO Tripsacum Jg& o B A= | X
IR TV,

@ AE¥oLpER, Ffalk, TR, B TTIE, TREGREEKL O

kT 2O AROMERIZIE 1,200~2,000 18 O/ NE B D (1,600 J5~3,000
FAEDOIE KL 2 TR T 25 (FiA 5, 2001; HAF, 2001b), E¥ D Fam I E DI
LR T TIX 24 FFHILLIN TH 525, BREEIZ LV RE S HR D (TF], 2001b),
RO 1 K720 OEEITR 3.4x107g TH Y (a5, 2003), BRI CHEAIT
90~100pm T& % (Raynor et al., 1972) , ~UE w3 U FEAMBIC 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
DHEEREIZI DB | 200~400m & STV D (TFAE, 2001),



10

15

20

25

30

35

A IR

~ HEWEOEAN

7T I NZBW T, BERSEMETT CEMOBABEY SO AT T AR
\ZRB R RAFTHEWE OEAITHRE S LTV R0,

L ZF DM OEH

rE R 20X 1579 FIZONENE A S CTLUIR, B o RS &
HN, ZNETRER I URARSMHE T CHAE LTRSS LTV,

2 BnHH X A ORISR D

WL BRI ME B v B w2 (22 cspB, Zea mays subsp. mays (L.) Iltis)
(MON87460, OECD UIl: MON-87460-4) (LA MON87460] £\ 5, ), Fa v

H & RSP b 7w 2 2 (erylA.105, 28 cry2Ab2, Zea mays subsp. mays (L.)
Iltis) (MON89034, OECD UI: MON-89@334-3) (UL F MONS89034] &£\ 9, ) &
OBREAZ U A — btk b 7w a2 3242 cpd epsps, Zea mays subsp.
mays(L.) Iltis) (NK603, OECD UI: MON-@@6@3-6) (UL F [NK603] L9, ) %
HROLZHEERELEZH Y TCRE S AX v 7 R (OECD UL
MON-8746@-4 x MON-89034-3 x MON-QQ603-6) (LL T KA % v 7 Zf b v
Fray] W), ) L, BURHETH D MONST460, MON8S9034 K TF NK603
D3 ODMEEEX NUERATDENENDOFREEZET D, Elo, KRAZ v 7
R R U T RS (F1) & L TR b5 2 & NHES
NAFEIZIXERIDBEC LD RR S v 7 R b Ut e a v OFRMKENE
NA~DOENEBE T OMEENORDAZ v 7 RN TVER A TREEND,
LLF Tl MON87460, MON89034 } () NK603 D Fi %2 B4 5 I\ T
MR A God L7,

(1) f5EEER BT 5 1E
A RERL OE R SE D ok

MON87460. MON89034 % T} NK603 D+ D/EHIZHW -5k
BEORER EEREFR OB RIL, ThEnX 1~ 3 p9~11) K TE 1~FE 3



(p12~18) 1T R L= LBV TH D,

v RS OFERE

5 O AR, EHEMES R, REks 7, Bk~ —h —Z oot s
IZER DRERLEE SR TN DR RE

MON87460, MON89034 [ TN NK603 DZNENDIEHIZ W b=t 54
e DR E R OMREIL, T ZENE 1~ 3 (p12~18) IR LBV THD,
10 Z0oL, BHBEB T THLIUEKIRY 2 v 7 EAHE B (&% cspB) EI5 1.
crylA.105 Efn 1. B2 cry2Ab2 B As 7 & KA cpd epsps a1 DFEAIIZ DU
TIL, ENENER 1~ 3 (pl2~18) IZFt# L7z,



EcoO1091 8998
8956

EcoO109 1

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

L
CS-2ZcspB

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

BstEIl 10267 TS-SSU-CTP

Nco | 8589

CSH&E

2 MONS89034 OYEHHZ AV 54177 PV-ZMIR245 D75 A 3 R~ v 72
MONS89034 O F LTI, X T-DNA I EIIZEF>A3, T-DNA I fEII LR 7= 72 VWK
i LT,

RN FRH S N RICAR DR L OB O ETIX AARE V9 v MRS BT 5
10
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Msc | 8742
CS-nptll

OR-ori-pBR322 TS-CTP2

PV-ZMGT32
9,308 bp

lac

CS-eh% cp4

CS-2i % cp4
epsps

TS-CTP2

Sca | 4704

PV-ZMGT32L

3 NK603 DEHIZH WS PV-ZMGT32 DS 5 A3 Kv v 773

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?

T2 R

FH ok M OB HE

SIS S

Intervening Sequence

DNA 7 v —=2 7 ORIZFIH S Lzl

CS *'-rop

Escherichiacoli H# THD 7' Z A I RO a B —$DHERFD
eI T IA~—EAEZNHIT a3 —T 1 > 7ES
(Giza and Huang, 1989) ,

Intervening Sequence

DNA 7 v —=2 7 ORRIZFIH Z v7- Bl s

OR "2 ori-pBR322

pBR322 76 Bt S L7 BB ARTEICH U | E. coli (T
BWTT 7RI RICAMEMIEREZ 57 % (Sutcliffe,
1979),

Intervening Sequence

DNA 7 a0 —=12 7 ORRIZFIH S - El s

aadA

NT VARV Tl BROT X ) 70 ay RRERSE
TH D 3"(9)-0- nucleotidyltransferase DFME 7 & E— X
—, A= NEEE Y —IRx—F—, AXTF ) ~v A
YBHHWVEA NI b A UMt E 5T 5 (Fling
etal., 1985), (GenBank accession X03043)

Intervening Sequence

DNA 7 u—=1 7 ORIFIH S -kl

T-DNA 7k

B "*3-Right Border

Agrobacterium tumefaciens ([CH kT 5, /XU A
T-DNA 83k O A4 {157 B 51 % & e DNA Wi h, ARIBE 5
BdsiX., T-DNA 723 A. tumefaciens 7> HAEY) 7 ) L~
T-DNA OIREDORE., IO AE L TRHHAIND
(Depicker et al., 1982; Zambryski et al., 1982),

Intervening Sequence

DNA 7 a—=1 7 ORIHIH S -k

A % (Oryzasativa) kDT 7 F @ fn O 7 nE—4
— & U — & —fid%] (McElroy et al., 1990), HAJE D

P % *Ractl B % & 6P L AHfk CHEHEIIZHEET 5,
A (0. sativa) HK DT 7 F B DA ha v
(McElroy et al., 1991) ., HBEB{EFDOIBLOHIEIZET D
I "°-Ractl %,

Intervening Sequence

DNA 7 a—=1 7 ORIFIH S -k

RFEE SN EWICAR DHERI R ONE O BT B AT Vo MERSHITRET 5

12




% 1 MONS87460 DOFEHIZHV- PV-ZMAP595 DK% B35 o i 3k K O fE

()

T-DNA #E (5 )

CS-Z cspB

Bacillus subtilis FH3DKZEKIRT = v 7 EA'E B (&&
CSPB) # 21— R¥ %i&{s 1 (Willimsky et al., 1992), ¥
FEE—-2-(1)-2-@IZR LT,

Intervening Sequence

DNA 7 0 —= 7 OREIZFIH S =Bl

T *54r7

A. tumefaciens IR DHEEE 7 AT D 3' KiEGIERIER FE
T, RV T T =)/t & 7HET 25 (Dhaese et al., 1983),

Intervening Sequence

DNA 7 0 —= 7 OREIZFIH S =Bl )

loxP *7

N7 T VAT 7— Pl O/ Z AL, 2 >— KL THERE
%,Cre YV ar e —t (DNA 2 EEHE) 252 ©D lox
P AL &8T5 Z &I L W RICAFTET % DNA fElk %
BrE9" % (Russell etal., 1992),

Intervening Sequence

DNA 7 o —=2 7 ORRICHIH S -

P-35S

ﬁ)??? EFWA 7 UANA (CaMV) O 358 7o &
—fEI (Odell et al., 1985), FEAIR D ARk CTIEE Y
H s F 2B ST D,

Intervening Sequence

[mAamw:yﬁw%Kﬂménkmﬂ

CS-nptll

E.coli® kT > AR Y > TnS IZHET D85 F (Beck et
al., 1982), XA~YA VL THATH RN T AT 2T —F
Il Z=2— KL, Mt~ A o RO F~A 2 U
Waft 5325, B EAOR, Mz AHEY) 2 5k
HlzoD~—J1—E L THWSHLD (Fraley et al., 1983),

Intervening Sequence

DNA 7 o —=2 7 ORRIZHIH =Bl s)

T-nos

A. tumefaciens T-DNA H3kD /Y A EkESR (nos) &
57O 3 RIEHIEFIR IR T, mRNA ORG & &5 S,
NI T T =/ bEFHE T D (Bevanetal., 1983),

Intervening Sequence

DNA 7 o —=2 7 ORICHIH S - ki)

loxP

N7 T VAT 57— Pl QMR AL, 2 D THERE
%, Cre Uz B/ —1(DNA fH# 2 [E32)7H 2 DD lox P
AT 5 Z LI K W MICAFET 5 DNA fElk A bR
%9 % (Russell et al., 1992),

13
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# 1 MONS87460 DOEHIZ V= PV-ZMAP595 D454k B2 3% D F 3k K U AE
(FEx)

T-DNA #8385t %)

Intervening Sequence DNA 7 n—=2 7 OEIZFIH S 7= kdsl

A. tumefaciens (2 139 2% EMIEE R B (25bp) & & Te
DNA WrFr, ZMIEERESIL. T-DNA 2 A. tumefaciens 7>
ODHEWY T ) AMEE SN DBEDOKE R Th 5D (Barker et

B-Left Border al., 1983),
SMAIE RS B
Intervening Sequence DNA 7 u—=2 7 ORRIZHIH S iz Bl
JREE 37T A X R RK2 75 B & 7= 41 B BR A ek
TH Y Agrobacterium [ZFW TR ¥ — |2 H A HEFEAE 2
OR-ori V f+ 54 % (Stalker et al., 1981),
Intervening Sequence DNA 7 b —=2 7 OFRIZFIH I 7Bl

#1CS — Coding Sequence (=2 —F « > 7KL 4l)

#20R - Origin of Replication (15 B A4 5ER)

"°B — Border (5E A 51)

4P _ Promoter (7 11— Z —)

3] —Intron (£ >~ b 1Y)

6T _ 3' nontranslated transcriptional termination sequence and polyadenylation signal sequences.
(3" RIHIERIFAE ILFL SN X R U 7 7 =4k 7 F L Edsl)

%71oxP — nptll i& 15113 MON87460 DI E finHfatk i@k~ — 71— & L Tl L 72, MON87460
DOBHFEBHAA YR, BU 31T 2 B A TR 2 AF) 00 22 BRI RS T & 5 EFSA(RIN &2
AR 728 E U EIE~ — ) — B AsF O & 72 28 LV ERGIEDOBRSE &l 212
LTz, MON87460 (I Cre U = B/ —BIT L o TRk S 415 loxP #HL#L 2 HINL 4
HLUT nptll B FhEy NERET L IREI SN, £D%, EFSA IZX > T, #EisT
KA ZAE T O nptll AR T3, & b R OGEE ORI % KT arae ki3 TRV &
M Lo R AR STz 728 (BFSA, 2004), MON87460 (Z-2W T, nptll Bis+ Wt v
~FOBREIFA TR T,
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# 2 MONS89034 DAEHIZ IV = PV-ZMIR245 D4Rk B 55 o 3k} Uk RE®
A 3k f OV e
T-DNA | 43K
A. tumefaciens (3% 2 2% U T-DNA FEI O 45 11157 S

B " '_Right Border

Yz Gte DNA Wrhv, ARIEEAECSIIL, T-DNA 75 A. tumefaciens
MOHEY 7 ) ~D T-DNA DAREED RS, AREED BtR A & L CTH
&35 (Depicker et al., 1982; Zambryski et al., 1982),

CET N —fE(Kay et al., 1987) ZFFO, WY 7T U—F
WA 7 7 A )L A(CaMV)35SRNA (Odell et al., 1985) D7 & —

P e35S H— b Obp U —#—FiH, RO AL G I B S
FEFBIED,

L #3_Cab = Aﬂf%?ﬁ%ﬁ% a/b ,ﬁ"% AEAED 5 KRR Y — 2 —8E, A
B E T OB A IEML S5 (Lamppa et al., 1985),

% Ractl A % (O. sativa)likDT 7 F U BIE T DA > b1 (McElroy et

al., 1991), HHBEEFORBOFEICED 5,

CS *°-cry1A.105

CrylA.105 EEHE % 22— R 2851 FEEE —2-(1)-7-@Ic
~LTz,

I AFXE 3 v 7 EAYE 173 O 3 KEEIEFNERMEE, 855 & Kis

T "°-Hsp17 ) Ny e
¥, RV T T =% 535 (McElwain and Spiker, 1989),
PLEMV Figwort Mosaic Virus £ 35S 7'z &— 4 — (Rogers, 2000),
MR D4R CHEEICEEE 28T 5,
1-Hsp70 FyEravRByay7ERH 70 @5 70H 1 A bry

(Brown and Santino, 1995), HAJBIEF ORI TEMLI T D,

TS *7-SSU-CTP

FUERaTDOY 7= 1,5-ZU UBANLRF T —ED/N
VT 2=y FOBERTF RT, H1A4 2 b U EiAEET
(Matsuoka et al., 1987), TFUIZ#fE L7258 HE & (R~ & s
T 5,

CS-4 % cry2Ab2

Bacillus thuringiensis (ZHI2k7 %5 22 Cry2Ab2 AE Z# =2 — R
%57 (Widner and Whitely, 1989), 7 1B —=1 7 OEIZHW
2 HIREE R IBIEAL 2 N3 5 728, AR Cry2Ab2 EHE &
e UC N R D A F A= DRRITT AT X0 1 SffA
INTN5D

T-nos

A. tumefaciens T-DNA KD / /XU Akl (nos) s 1D 3
X%#%ﬁﬁﬁf mRNA DG 2 &GS, RY 77 =11k
#E9% (Bevan etal., 1983),

B-Left Border

A. tumefaciens \ZH T B ISR LB 81(25bp) & & T DNA W1,
FEAEE B S1E . T-DNA 23 A. tumefaciens 7> HHEWM) 7 /) b~ G
SNDBEORGERTH D (Barker et al., 1983),

SRS TR SN AF W LR DHER R ONE O ELIL AT v MESHITRET 5
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# 2 MONS89034 DOYEHNIZ N PV-ZMIR245 D 4HERL B35 0 i3k OB RE

(FE )

HEpR 54

F ok J OB RE

T-DNA |1 FE3%

B-Right Border

A. tumefaciens (ZH3KT %, /38U > T-DNA D415 R ELS
(24bp) % Tr DNA Wi v, A B F11%, T-DNA 23 A. tumefaciens
MNOREY T ) B~D T-DNA OIREORE, OGS L LTH]
&5 (Depicker et al., 1982; Zambryski et al., 1982),

T-nos

A. tumefaciens T-DNA Hi2kD / XY B EEESR (nos) BI&TD 3
RIGFEFHRES T, mRNA OIRF 2 &S, R 77 =%
HE4 % (Bevan et al., 1983),

CS-nptll

E.coli®> b 7 AR Y Tn5 IZHRT HEI5 T (Beck et al., 1982),
FAYAT T H AT b T AT 2T =PIl 23— L, Y
(AT =AM T S, BT EAOE, R AREY
P A0~ —T1—E L THWOLILD (Fraley etal., 1983),

P-35S

BN TITI—FWA I TA A (CaMV) D 358 FrE—H —%H
i (Odell et al., 1985), HE#IA D24 CTHEEIIIZ B HVEAR T4 5
BSE5,

B-Left Border

A. tumefaciens |2 H1 33 5 ZEAIBE BRI (25bp) % FTe DNA Wi,
EMBERESIL, T-DNA 2 A. tumefaciens 7> SHEW 7 ) b~ MBiE
SINDHBEORRGE R TH D (Barker et al., 1983),

SMAIE FE BRI

JKBHE 7T A X N RK2 706 HEf S - ERBIGTHITH D | A,

OR ﬁg_ori vV tumefaciens G:ﬁb N 57 —\Z 5 fifgﬁﬁﬁg %1#5‘#5 (Stalker et
al., 1981),
CS-rop E. coli T CDT T A KD = E—BOHEFFOT- 17 7 1 ~— &

HE A2 52— 1 > ZE4 (Giza and Huang, 1989),

OR-ori-pBR322

pBR322 76 Hiffff S L7 B AATEIL T oH U | E.coli IZIBVTRY
X — | AEESHRE A T 59 % (Sutcliffe, 1979),

aadA

NTZUARY Y Tn7 HROT I/ 7Y a2y FYUEBERETH D
3"(9)-O-nucleotidyltransferase DA E 7" = E— & — =2 — RNEE KL
B=Ip—H—y AXTF ) AT HDHNNEIA LT h~wA v
Ve A AT 59 % (Fling et al., 1985),

1B — border (32 A 51)

2 P _ promoter (7 11 E— & —)

B3 L —leader (V — & —HH)

4 T —intron (A > bz )

3 CS - coding sequence (=1 —F « > ZEF)

L - transcript termination sequence (= 5-#& R BE A1)
7 TS — targeting sequence (% —/7" 7 4 > 7 Fe4)

¥ OR — Origin of Replication  (# # Bl #AfEE)
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% 3 NK603 OEHIZ V2 PV-ZMGT32L O &+ B3 0 i Sk 2 OHEHES

DS

| B R OV e

W cpd epsps Iz F Y RO

P *'_Ractl

A % (O. sativa) kDT 7 F > | EfafD7 vt—X—fEk, H
HBL T 25815 (McElroy et al., 1990), HEZIAD 4=5E5% CIE
N BB FARBL S D,

I #2_Ractl

A % (O.sativa) DT 7 F Bl 1 DA~ kv (McElroy et al.,
1991), HHEAnF ORI OHIEICED 2D,

TS *°-CTP 2

A X ) XF (Arabidopsis thaliana) @ epsps i&1{x1 D 1T, EPSPS

BEED N KIGAIAAET DRI E ST T Rz a— N
5 HEACS (Klee et al., 1987), HAYEE VL 2 M0 2> & BERk A~ L
Wik 5,

CS #4275 cp4 epsps

Agrobacterium CP4 BEREHIRD 5-= 7 — /L E L ENL U F IFR-3-V
RS I R B 1 (Padgette et al., 1996; Barry et al., 1997), FWJEPT
DR B % 151 8D 2 T2 8O 1T B AR CP4 EPSPS & EE@ N RIH 5
HEHOE®Y UhRaA v AlEENTWD,

T *5_nos

A. tumefaciens T-DNA HIZE®D / /XY 5 Aif#%E#E (nos) BT 3
RImFERR A T, mRNA DG 2 &G S, RN 77 =/t a3k
4% (Bevan et al., 1983),

W cpb epsps BT+ kY RO

P-e35S

THT NP —fEE (Kayetal, 1987) ZFFO, H U 7T U —F W
A 7 A LA (CaMV) 35SRNA (Odell et al., 1985)D 7' 1 & — X — &
9bp U — & —Fid¥ll, HEWIRO KR CHEF I B BIE T2 BB S
5,

I-Hsp70

FUEravoBT gy 7EAE 70 Bla DA ha v,
ZmHsp7O A2 hua U3EI Téﬁ*ﬂ% Bin T OFBEZ G DD
WZHWB LD (Rochester et al., 1986),

TS-CTP2

‘/I:M’sz“-)“ (A. thaliana) @ epsps Bz DH T, EPSPS EHE
D N KIHANAFIET 2 BERHMAE X7 F Ny & 2 — R9 555
AlA (Klee et al., 1987), H A9 FVE Z Ml B D> & BERkIA~ & ik 5
ZDO

CS-24% cp4 epsps

Agrobacterium CP4 ERKHISED 5-= ) — L L E L F I R-3-V
Fe & Rk 3R o~ (Padgette et al., 1996; Barry et al., 1997), ¥4 <

DIBLE % 56 D 12D B AR CP4 EPSPS B HE D N Kb
FHORY vdaA v Al ENT NS,

T-nos

A. tumefaciens T-DNA Hi3kD /)Y & Rkl#% (nos) Eis D 3
KunIEFIARGEI C, mRNA OEREZ &GS, R 77 = bz
HJ % (Bevanetal., 1983),

SRR SN AERITHR D MR L ONBE O BT A ARE ¥ MERSHHICRET 5
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# 3 NK603 OIEHIZHVVZ PV-ZMGT32L DO EAERKREZE O H 3k M OFERE (¢

)
Z OEFEBERIZITFETE LTV
lacl == — RfHI O — & (Farabaugh, 1978), lac 7' v & — % —
lac (Dickson et al., 1975), lacZ =1 — RHEBO—HN 2 55T, T 7

N—=AZMAKZREL, Eh~—T—L L THWLND B-TT 7 K
U H—F &% BlT % (Shuman and Silhavy, 2003),

OR ™°-ori- pBR 322

pBR322 70 B S - ERBALAFEK TH Y | Ecoli (2T
A —|Z BEHESERE A 1 595 (Sutcliffe, 1979),

nptll

E.coli ® k7 ARV v TS IZHKT 5851 (Beck et al., 1982),
AF~YAT T HATF T AT 2T7—F Il #a— L, Y
IR A~ RO T~ A it a5 5, E. coli 2Dl
ORI Z—pFE~—D—L L THLHWOHND (Herrmann et
al., 1978),

1P _ promoter (7' 1 E&— & —)

2 1 _intron (A > b2 )

3 TS — targeting sequence (% — %7 4 > 7Bl

4 CS - coding sequence (21— 4 > ZBiA)

LR - transcript termination sequence (= 5-#&EBE A1)
6 OR — origin of replication (£ $BH A4 FE )
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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 b T
W5, E7o, BOMIEIZRMEL, EMEMICEZFET L2 EnmbhT
Wh, ZNHDZ EEME D Cold Shock Protein (CSP) M OMiE# 7 Cold Shock
Domain (CSD) # 5L EHEICB 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 LHKR S ZHIER L7256 Tz T, MON87460 @
HEIEE, [fLa s Z 7 2o Z HEFR NI 2 & F-RITROIE
Mz hrEn oY LB EL TWA Z RSN, £, 1FHIC
BT HRBAER S MON87460 1% /K3 2 MR L 7= R F Tz T, 8
BREY &R L S MERICAC 32 2 LIk 0, iR oOIEMSZ hyEr o
VB LS W O MR, R 72 0 OBk E, IR OUNFEREEL A R
TZLENHERSNTZ, INHDZ LB CSPB 1T Bk EHIIR L7=4
TEFIZBWT, RNA vy Xa & LTHERET 5 2 £ 12 X D, MON87460 Dfk
BEROSZEZMR L, IWEOBD 2+ 25 2 L nmEhi,

F 72, K cspB iBEAn - IF kA R BRE A b U RICK L CiliME 2R3 Z & 23
HIN TV D (Castiglioni et al., 2008), L72>L. FUKIZISIT DRz, (KR, &
BN O 3R O 5 FL. MONS87460 X428 CSPB # R B4 25 Z LIC L Viz
BT DMt E AT 200, KR, &R, oL TiEz AL Tnd
ANV WA T R Wy i

72, W CSPB O 7 X MRS, HEHRIZIR oA T 5 LEME TH
% B. subtilis (ZH 33" 2 B3£I CSPB L b L T, N K H 2 FEHO A &
YN ANZHEINTWD, ZEY a—= 2 7 DT Ol BREESE GINET
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— FE 5 NPTII

BABEET I 7 ) ay RRGUVEBE T ~A v 0F) e U ViR L TRE
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T2 Lk >TINLOPUEMEICHMEEZ R L, fRELTHF <A
v DM A DO X - CTRE IR ORI A e & 72 5 (Beck et al.,
1982; Nap et al., 1992; Shaw et al., 1993),

—ERRPIEEAE —
[CrylA.105 EHE]

MONS89034 OIEHIZ V7= crylA.105 B 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 BEHEDOKZKHR AT T MO T, AN THEEBHIRA LT
CrylA.105 EEHEZ SO TF a v B ERZ 5T 15 FfHO B A IR 5
THZELICEVHELIT o7, TOREE, CrylA105 EEEIL, FYyER=a Y
DEEFaVHERTHSLa—2 A ¥ —U—2L (Helicoverpa zea) (MacRae et
al., 2005), 77 v 7 41w b U—LA (X ~-Y¥ 7T H) (Agrotis ipsilon) (MacRae, 2005),
T —NT —I—U—Lh (Y~ uarH¥% 3 ~v) (Spodoptera frugiperda)
(MacRae, 2005), 7 A =X ¥ 22— 7 —7— (Diatraca grandiosella)
(MacRae, 2005), I—n b7 a—2R—F— (I—a v X7 U AAH)
(Ostrinia nubilalis) (MacRae et al., 2006a) D %hH T 5% L TR HRIEM: 278 L7223,
Fa v HREHBRLSD IV 3F (Richards, 2006a; Richards, 2006b) <°7 > k7 A
< (Paradise, 2006a) 72 & O HIZxE L CIIERIEH L RIS 2o T2,

LEDZ 226 CrylA105 EEAEIFHENRERE TH S CrylAb EH'E, CrylF
EHEND CrylAc EHE L RIFRICT 3 7 B FEHROHRITEIRAICE RIEEE
w L, LSO B BRI U I REE T Rl n 2 LR S vz,

[%Z Cry2Ab2 BEH'E]

T RIS IEET D 7T LR T % B. thuringiensis DPEAT % Bt & AL, 12
IR oG B OR R AIR EREG U THA A VIR NMLEZ TR L, ZORHR. 1H
b7 v A& HE L CORRIEEZRT 2 EDRHM BN TUVD (Hofmann et al., 1988; Slaney et
al.,, 1992; Van Rie et al., 1990), £7=. T E TOMIEN D Bt EAEITEED A A b i
RS, & RAA UBRRFOMRED AL STV D, Bl Bt EAEIX, FAA UL
LI & CRUig RAANZKVRENTEY . FAA U HEHET vt 22 WET L5
RV NLOTERL, B A A & TR R ZRZ RO, FA A & NHTZEE L Off
B, € LT CRER FAA 3T BUEAEORMMBEEICHEHGE LTS Z LR LN ET
% (de Maagd et al., 2001; Masson et al., 2002),
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WA Cry2Ab2 FRAB DKM AT R T AZHoWTE, N LEEEHZIRA Lz
W Cry2 A2 EEE'E %, 4 O F a v HER 25T 15 O B hfE 2R
BETHZLICEVMEEZITo2, EORE, WE Cry2Ab2
WCHWZAEOTFEEF a VHEROF TCa— 1A ¥ —U—2A (MacRae et al.,
2006a), 7 #+—/L 7 — I —U —.A (MacRae et al.,, 2006b), I —m 7 =

— 7" — 7 —(MacRae et al., 2006a) D% H|
v 7 7 U —2I (MacRae et al., 2006b) |

EAEE, W

(X U TR HRIEE 2R LTe s 7T
I L I TG 2 s S o e,

T2, Fa v HERDID I Y RF (Maggi, 2000b; Maggi, 2000a) °7 > k7
LY (Paradise, 2006b) 72 E D4 HUIZXT L Th, FHBIEREZ RS Rrolo 2 &
M5, B Cry2Ab2 EHEIXRFED T a v B E RO IR RIEMHE %
X U IR HRIE M 2 R 2 7\ 2 & DR S Tz,
72¥. B cry2Ab2 Bin 82— R 5 Cry2Ab2 HHEIX, 7 r—=
> T DB D H IREER DI AL 2 A3 5720, B4R Cry2Ab2 S HE
EHHE LU TNREGD A F A= DRIZT ANT XN 1 DA SIN TN D

L, TS O B R

[%Z CP4 EPSPS & H'E]

%%m59$ﬁ—k%m@¢5k5i/—wﬁw5wy%¢@3)yﬁ

A% (EPSPS) (E.C.2.5.1.19) NHESND Z &I1T K

lJ:—I F‘F‘/\ /IZ‘ Z/E\‘

DOEFRT X JBEAKRTE R 20N TLE S, M%%@E%gh%f

HDHUWE cpd epsps BInFIEFREAIZ Y A — K
EPSPS R HE Z R BT 5, &

(2B W & FF ok ZE CP4
cpd epsps EIn 112 &k » TEA SN D W CP4

EPSPS HEHEIX., 7 VAWV — MMFEF CHIEMHEEZZ T 20, MR L

L TAREHEZ BT DB TIEs F IiRe

THIENTED,

A IE R ICHERE L CTAF

728, U cpd epsps BIaTIE. MW CORBEL ED D T OB AR
CP4 EPSPS EE HE OMREIEMEZ L5 Z L D72\ K 5 IZBFEA cpd epsps &

BFOBERINCHEZMZ T DTHY . 7 I/ AL

WZB LTI N R

M ZFHOEY ROV ICRHEISNTWADRETH D, 7238, NK603

(Zix. Z VAV — MO DM EZ MR T 5720, B

v RR2OEAINTWVD

R CTRILT H4% CSPB, NPTII & H'E. CrylA.105

cpd epsps Bin &

BERE, &KL

Cry2Ab2 & FVE K O ZE CP4 EPSPS SR HEMSBEF DT LV S o L BERE L ER L
72T X BESNEILE T 50 E D T —FX— R (ADS,AD 2009, GenBank
EMBL, PIR, SwissProt%¥) W Ttk L7z & 2 A, BEENT LV o & fiE

ENZFERED B D EFIE

HH L W irho T,
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@ 1EEDOFSRERE S EDILEITEONE
[%Z CSPB]

CSPB % & # ol FH 3D CSP 1% RNA (ZFERFRICHEA L. RNA ¥ v 1
YELTEWTWD EEZ BTV 5 (Herschlag, 1995; Jiang et al., 1997), =
D7=®, CSP ITFRIHI D L5 eEE T THEERM™M TN D Lot
A— h T B%E % H > (Graumann et al., 1997), CSPB (T 5 % HEFHET 5
& 9 2R HEEEITEF > TR 59 (Schindler et al., 1999; Weber et al., 2001), CSPB 7%
FERTE 2R D & OHE TR,

L 72535 T, MON87460 H1CokZ CSPB 23 %8142 Z L2k v | t4% CSPB
NEEFE & LT ROMRBED N E L0552 LidhntEx bR,

NPT BEHE]

NPT EHEIXT X/ 7V a2y RRAEWEDOET 57 X/ BliEROKEE
52V BT AR E T 5 EEE TH S (Shaw et al., 1993), NPTII & H
HiX, xA~ATy, WF~wAT . RNaEvATy, VRARZw A,
TFurDOEIRBENTET R T ay RRFUEME DY VERALEIGC
DHREELTWD Z ERHE I TV D (Price et al., 1974; Davies and Smith,
1978; Davies, 1986), & & (2, NPTII & & OREIETE A0 72 B gt O #5 55 NPTII
BHEIE 7 70 ay RRFUAEME O T X 7 Bl RO RIS O 7 254k
(B : K ERET D, 7V EKEZUETLHE) 2L, 7 7Vav R
RIVEMEZILE LT HZ N TERLSRDZEDBRINTNS (Price et al,,
1974),

L72h3 5T, MON87460 1 C NTPII EHENFHITHZ LIk, FHHO
REEDNAELD Z LVt E2 5D,

[CrylA.105 EHE. ®Z Cry2Ab2 ERE]

CrylA.105 5 H'E K U2 Cry2Ab2 S HAEIX, WU d B. thuringiensis (&
HRT 2 mEORBMEEREBIEAE) THDH, LD BtEAENZR
EMEERET 2 A D =X LW TS < OIFEN 2 SN TEY (OECD,
2007), ZNETOE A Bt BAENMLOMEREL AT 5 & OWMEITRY, X
ST, INHOBtEHENHEEEEEZFOLIIB 2 oNT, BEONHERE
FEEDHZ IR VWEEZLND,

[%Z CP4 EPSPS & H'E]
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Zs CP4 EPSPS & H'E L #RERIICIA—CTod 5 EPSPS 1X, H&HEKET X /.
ARG T DD D T F IWMRE M-S 2MFEEAE TH L0, ARRIKIC
BT A HmEESE TldZe <. EPSPS {EMENEIR L Th . AR OREKED TH
LEBRT X VBOBENGE DL Z L3 neEE2bNTW5, 7=, EPSPS
TREE THDHIRART ) —)LE )L E UERE(PEP) & 3 3% S BE-3-V Rtk
(S3P) EHFERMICINT HZ ERMBNTEY (Gruys et al., 1992), Z L5 LA
AMZME— EPSPS & KT 2 Z EDRHLILTWD DL S3P OFEPURTH D %
I THD, LU, EPSPS D% IR KT S3P & DUNZIDOWT, Kt D
L0 By X B R R ERMEE S (Specificity constant) kea/Kn OfE T T 5 & |
EPSPS O 5% X ik & O KSR EMEIX, EPSPS @ S3P & O SUSFFEAEDH) 200
T5y® 112 X3 (Gruys et al., 1992), 5 I fi£72% EPSPS OFVE & L CXIGT
2 ATREME 1T MR D TRV, Ko T, 4% CP4 EPSPS & FE 03 ME EOM#ER 24
fbE®E5ZidhneEE2oN5,

Q) X7 H =T B IER
A LR OHSE

BIARMOERIZHWO N T TAI R - XX —ZLUTOLEEY TH D,

MON87460: E. coli 3D <7 % —pBR322 (Sutcliffe, 1979) 72 &% & [THESE
S 7= PV-ZMAP595

MONS89034: E. coli F53DX2 % —pBR322 (Sutcliffe, 1979) % % L ITHEE I
7= PV-ZMIR245

NK603: E. coli HkdD~7 % —pUCI119 (Vieira and Messing, 1987) % % & (24
X7z PV-ZMGT32

o R
O X7 X —DOH FE K O FEf A
BRHEOERICHWONTZ T T AI R« X7 Z—OHFEBIILLTO LB
T D,
MON87460: PV-ZMAP595; 9,379 bp

MON89034: PV-ZMIR245; 17,600 bp
NK603: PV-ZMGT32; 9,308 bp

© FEOHWREZ AT HMEEARIIN G D5EE1%, £ DOHRE
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B~ — I — & LRI SN EYE BRI To B0 Th b,
MONR87460: T ~A Lo RoFxA~A v EDOT I /7 7V ay RRIAEY
ittt %592 nptll BIE TR PARTF )~ RA LT B
~A Ui E A 535 aadA & s T
MON89034: AT F ) <AL URA ML T b~ A v itth a2t 59 2% aadA
BT
NK603: I ~A v ooxtd~A vl T )70 ay RAFAEWEIN
M %A 595 nptll & {s 1
B, R U720 T, MON87460 (2D % nptll G N EA STV D A8,
NS OF AW EERAS 7136 EITITEA I LTV,

@ N7 Z—DREGMEDOA N RGN 2 G T 556132 O1E EICBET %
CEE

PV-ZMAP595, PV-ZMIR245 } X PV-ZMGT32 OJEILM TV 8 21 6 4
TUWLRU,

(3) BEInT-HEHa 2 AW OFEL 515
14 BENICBAS NI ORER

MONS87460, MON89034 & (X NK603 DZ 1 EHDIEH D 721215 TNICE
AENTZT T A R« X7 Z—PV-ZMAP595, PV-ZMIR245 } O} PV-ZMGT32
DOHEREZR ITZNENE 1~ 3 (pl2~18) ITit# L7z, £/=. "I/ X—HNT
OG- ELFE DR EE R ONLE & HIREER I X 2 UIWrBALIZBE L Tlk, e
X 1~ 3 (p9~11) (TR L7=,

7 {5 EWNICB A SRR OB i

16 EN~OEE DA HDOWTIXLL FO iEEZ W TIT- 7=,

MONS87460: 7 7' a7 T U7 AEIZ LY 7T A R-_XT % —PV-ZMAP595
@ T-DNA I Z B A L7,

MONS89034: 7 7 a7 7 g LEIZLY 75 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,

NK603: /S—7 4 Z VI AEIZE D 7T A K7 X —PV-ZMGT32 O—#
T D PV-ZMGT32L A L7=,
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N B X AW OB RO RE
O BEEIBA STl o@Ek oI5k

RS OB I, DLT 2800 L7tz v T T o 72
MONS7460: /S E~<A 32/
MON89034: /SHE<A 2
NK603: 7' U A% — |k

@ BEEOBATIERNT 7a 770 g MEOEEIXT 7a s 7 U 7 LD
FEAR DT AT D H

MON87460 % 1Y MON89034 (2T, i~ A=Y 2T 5 2
Clickovrraxs sy A0REEIToTZ, 7k, MON87460 K ¥
MONS89034 (27 7' /N7 7 U U AEENERGF L CWeWnWZ &iE, =
U RN O EE H1IZ MONS7460 K O MON89034 % L 7-1412., = DI T
T7anNg T ULAOaAR = —RNEMRISNTWRWI EEBIERT 52 L ThE
LTz, 723, NK603 ITHWTIX, HE~DOEBOENINN—T 4 J VT
EIZE 07220, 72777 U0 AEFHOTOHZRND,

@ MMHPEBAS NI b BA S NIk DAY OFLER 8 2 s L
TSR WREEI SR ME U 72 R € Ot D A S ARNE R BRI 022 70
THRZIET D 72O AW DR E TO B RO

MONS87460 1%, FF{LIERTH 5 Ry AV ZNENR b U E v = o fhfll LHS9 &
RS E%, B L2, R RSB W TS CSPB OREL, )~ A2
O OB A EL T DR THEA M2 MR L, Bk SNl RO %I 4 E
NBAR T DT M O BRI E ORISR & Le, ZORER, EEEIZrEm b
St & LT MONS87460 % 8&fk L7,

MONS89034 %, HHOLEATH D Ry A MONENR FvEr 2 v L
LH172 kxﬁaéﬁt LH172BCOF; Ao H7s5 T-DNAIL fEE 2 0B L |
T-DNAI FEIK D & % FiOff{K A2 PCR {EIZ L V& L=, £ DS, T-DNAII 8
WA FF ORI L, ZD%k, BABELE X CrylA.105 & AHE L OWE
Cry2Ab2 EHEORBBEOMAITIZ I D I IR EEZED, A TRR=E, B=E
RER AT, BFAMNIS COEBEOE RIRIUE R ORERE BE - £FICH
T HHRHE. INEICBID D HREE, JRE RS &) 2 EHRE I HIE L
T MONS89034 734k X iz,
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NK603 I%, HET » ha— 2 ROpHEH RN OFf 2 OMmFE & AR L, 1997
E XD RHOBIKOFN 2 BAAE L. 1997~1999 4E|Z /T THE 103 % AT iEH;
I TR OVEBRHER Sl OWTHE LT 70, F72. % CP4 EPSPS &
FE ORI O NER T OO EEITV, BB BoRf 28k Lz,

5
[ MONS87460 x MON89034 x NK603 DB R D#E1E ]
KRR 7 %% N UET a0E, MON87460, MONS89034 } X NK603 d H
FERAE A B LT —RHMFELFETH D (K 4, p27),
10
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(4) MRENICEAN LT R DAFAEIREE M OV Y 3R 1” K D IR E R B DO Z EME
O BA SN DFIET DT

MONS87460. MON89034 } X NK603 OB IX hvEa a7 A EICHF
T 52 ENHERINLTWS,

@ BASHIEMOER) O =2 & —F K OB A ST EEIR OAZ RN OBEE RIS
B DARED L EM:

[ MON87460]

YT ay NI K DB ANER T ORITOR R, MON87460 O k7€ 1 =
S AHTD 1 pFHCEAEG TN | A —fHET D 2 LR SN, F,
NEEFITRE L TRIRICELB LTS Z EREERICBT 27 e v b
AT L » T ahie,

723, MON87460 DHGIEELS| DT 24T > 7= R, BABE 1 O A4 5 Sk
(PV-ZMAP595 @ 2,816~3,172 bp) M NZ41iZ#t < P-Ractl fEEkD i 733 bp
(PV-ZMAP595 @ 3,205~3,937 bp) D KIBHFRD B 7=,

[MON89034]

PH Ty PSP K DEAEE T DT D5, MON8I034 d k7 E 1 =
S LHD 1 HFTICEAEG N | S C—(FET 52 E RN ERSNT-, £7-, 8
ANBEFITEE L THERICERBELTWD Z EEHEHRICB T2 o7 my b
IHZ L > TmRESNT,

7235, MONS89034 D3 AR T DI ILALS & ffT L7-#5 5. crylA.105 {5 10
FEBL A 195 P-e35S O 5 ARUmAE & AUICBERET D ARG AY . AH R
ZAZ LY T-DNA I BN O fE MBS & nptll B As DO FEBL 2 #1192 P-358 D
SRR E B XD > TWAZ R LN E R oT-, LLAERE, 2 OfEK
BZITEAEE 22— R T2EET CIIEZ > TEBL T KbiIWA—7 2 U —F 4
VI T7L—ALThD CrylA105 EHE O 32— REIKIZOWTH, CrylA105 EHE
NEFAFRCIERIZRB L TWVA Z ERFERIILTVA Z LD, ZOMER 212
EVFI A =T ) —F 4 T L= ARERER TRV EEZ BN,

[NK603]

Ty NI K 58 AB A T DT OFE R, NK603 © %/ 2 7 DNA
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oD 1 % FTS, B2 cpd epsps &in 171 v FOR V@05 72 % EAE G -5k
| a2V —(FET 5 2 ERER SN, BABGFIILE L TERICERELTWS Z
ENEHERICBIT AT oy Moric ko TrEN =

FE72. NK603 [ZEBWTiX, £ 3 Rimfs 2l Ractl 7 e E— X —D 217 bp D
Wr i A EANER T O 3SR S THEEL TWDL 2 ENT 7 my My
MO8 3 R DR IERESN 2 T3 2 Z LI K DB BT o T,

¥, O 3K EED 217 bp OWr 2 BE LT, strand-specific RT-PCR %17
Sl A, BANELTFO Ractl 7t —X — T e355 Y —H —DW\ T
MHEE-TNos3H—I % —H—% U —RRAL—LTWNDHLEZLNDLEWVIRE
FEMN R oo 7=, Lo, NK603 2B\ TIEekZE CP4 EPSPS & H'E DA 038D
HiL, Z CP4 EPSPS EHE A G 7 2 — Y a VEARK IR SN ot=, =
T, #—IF3—F—% U — RA)L—LEBEEENIIBNTH, ¥—IF—F—0D
FIRIEIEa RUBRIFEEINTWD D EEX LN, LEDOZ b, 2D —
R A — XLV B % 5 2 70 Eflim S A, 2004 4F 11 A, BMOKPES &
OBREEE L 0 B is M 2 AW Off S OB X 2 49 O ZERMEOHERIZES
T HOERICES FEFEEARRE (EHEEERRICMT 27200/, FHbs,
NI, R, SER M OIS 2 BT 2174) OEBEZ T,

F7-. NK603 DEAEMLEFIZBNT e358 7Y ut—H4 — TS5 %% cpb
epsps s - H O 2 — REEIE O 5K 6 456 % B L U641 F B LN ZNEh,
FEFBAH 77 A ROl LI L TT I (T) b by (C) (&4
LTCWe, 2D 95, 456 F H OMIEDOZALIZT 2/ BEOEALITITARE D203,
641 HZH OHEDOEIZ XV 35S ' E—& —|Z L - CTERHLT HUZ CP4 EPSPS
EHEIZBWTN RGNS 214 FHOT X /BN LD CP4 EPSPS B HE CTldm A
VU STOMN, Ta ) AEDD ZENHHLE (ZOEAEELLT, [1L214P)
N9,

L214P (2B L T, N Kb 214 FH DO 1 U X EPSPS 7 7 X U —DiEMEIC
WZED T HODOT 2 BRIITEERLTWRWZ L, ZDO7 2/ BOZEIL EPSPS O
TETEERAL L O =R TS 1T A MIE S 7202 & L214P & &% CP4 EPSPS & H
B OREFRIE MRS NS EN RIS TH D Z & LY, L214P & 28 CP4 EPSPS & 1
HOrE EERRIIFRIETh D EE 2 b,

L214P DBEMOEfT VL7 CRRE EEE R T X BESIZ AT 5 E D
D, T —HR—=AHNTHEE L2 2 A, BEET VLS v ERESERIEBEMED &
HECH A LT o T,

ZOWIEOEITEE O THE SN TEBY, ZE L THERICERBR LTV
ZENED LN,
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@ Yk FICHEE 2 B —NHFEEL TWDGEIE. TIUOREEE L TV A 008 C
WA DB

MONS87460, MON89034 }2 T NK603 12T 1 2 B —72DTi% 4 L7z,

@ 6)DPDIZEBNWTEARIITR SN D FEIC DWW T, BARSGMED T TOMEMKRRE & O
HARE TORB DL ENE

BHOBREMEIZOWTIZLL T O XL 9 ICHER LT,
MONS87460: ELISA 112 X % & & D F HiHERR
MONS89034: 7= A X > 7 1 NyHriZ X 5 HE HE ORBLER
NK603: ERLOIEFE CTREHR 7 U AV — MEAi 21TV, tZE CP4 EPSPS & HE N
BEMARTREAL TS Z L 2R L,

® UA IV ADREYGEE DM OFEEE 2 8 L TR S VTR D B L B % SR
SNHBENNHL5EE. L@ E O A & O

MONS87460. MON89034 } X NK603 |2 A S 7= B2 O ECHIZ 1 IR E & Al HE
T HEHNE G FE 72N U A IV ADJEYGRE O OREEE &k L CEF AR 5
fRIEEINDBZIUI R0,

(5) A F-HEHA 2 AW TE DR K O 00 5 IENE ONT 2 4L & DR K OME M

M AE A M OFDJE DO ) 5D DNA BAEFF5 A4 ~—E L THWD
PCR (Z X D, MON87460, MONS89034 & (N NK603 =N ZE N AR BAIZHET 5 Z
CMTARETH D, RAX v 7R N as ik O+ 5712k, B
DOFEE N VERaAvOE R T EIATIMNERD S,

(6) EEXIIEEDRET D087 Lo E OFEE

O BASNIERROGEEY ORI LV 15 S AR SUIERZARED
HARH) 72 A

KRBy 7 FfE b 7E R 2 NIEBRTICH KT 2 LT ORI B ST
W5,
MONR87460: & AE(s T IZH RS %4 CSPB (T K 5 Hz gt
MONS89034: 3 A&EfnT-IZH KT 5 CrylA.105 & A K& 0% Z Cry2Ab2 E AE 2 X
%F a v HE BRI
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NK603: #E AE(nTICHRT 52 CP4 EPSPS EHEIC L ABEH|Z U A — K
MR

MONS87460 THHL4 52 CSPB IZ B. subtilis (CHE L TH Y., CSPB & el
F D CSP X RNA [ZFERFRAIZHES L, RNA vy Xr e LTEHNTnD &
£z b TW5 (Herschlag, 1995; Jiang et al., 1997), CSPB 3455 % E 44758 5 XL
9 7F%RBIZEF > TR 5 F (Schindler et al., 1999; Weber et al., 2001), CSPB 23E4£ETE
PaFEO & OWAEILV, £72. MON87460 TR I 4% CSPB # RNA ¥ ¥ <
e L TESZENALNTEY, BELEEFYE LY, BREEREETH L
DHET 2,

T2, BIR~—H—& LT MONS87460 (ZHE A X 7= NPTII & U 1%, R
PERENZ EMMA S IL TS (Price et al., 1974; Davies and Smith, 1978; Davies,
1986),

MON89034 THHL 4 25 CrylA.105 EHE & WA Cry2Ab2 HHEIX. B
thuringiensis [Z k3 D fEmAOZL BMEEH'E Bt &H'E) THDH, Bt EAENK
HIEMEZ T DA =X LI ONTIEHESZL OFER 72 Z i TE Y (OECD,
2007), ZNETOEZA Bt ERHENPMOKIEEEZH T 5 & oW ITEy, KoT,
Bt EAEDERIEEZFOLIIBZ 2 bR, £72, Bt EHE THDH CrylA.105
BEHBEROSZE Cry2Ab2 EAEIL, I—0bET7 v a—rR—F—7 4 —/L7T —
I—U—L%OF a v HRAOFG FRGHIIEE ORISR L RS L & RE
Pz rTZ b, FavHRBRRIGRRWRER AT MLEFFD, ZLE T,
MU BEICOEINDBRICH L TEEEZ RS Bt EHER LE2HAEDLED Z &I
L0, ZOFKBAST MAMEO BIZHEN - 7= &0 ) 6% Bt 8512 5 T
HEINTWRY, ZOZ b, KAZy 7 FRf hUEr a3 UIBWTHEH AN
7 NITIEN D Z Llid7rnwEE b5,

F 7=, NK603 TR I 52 CP4 EPSPS & [1'E L #4REAYIZ IR —Td 2% EPSPS
X, BERT 2 ) BELEAKRTAH-0ODTF IMRKEEMBETI2METH D,
EPSPS (JAEAF RN E <, ¥ F IMA MR OBEMR TITRN L b | BE
CP4 EPSPS B HEMNIILT 5 Z £ 12X Y EPSPS {EMENHE K L T H AR D I #& PE
MTHDLITERT X JBROBRENEED 2 L3R EEILND,

UEDZEms, KRAZ Y 7 REFTED T WTHRBET W2 CSPB.
NPTII & H'E. Bt HE K N ZE CP4 EPSPS FEHE X, =N B 1ERIE
ZHbH, MY L TERHLTWS EEX BN,

FRUL7ZEEBY) ARX vV RERFTER B WTRERT A %2 CSPB (1H
PR G EHE L0, BRIEEZF->TE5 7, RNA ~OfEA IR TH S
iDL, FEOIWEOARERBSEL Z LI nEEZLND, LENR->T, K
AE 7 RN TER T UNTBNTHRET 58 CSPB 28, F a 7 HE BRI &
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OBREHN 7 U AR — MIHEZ RIS D LIEB T\, Flo, KR Z
IR TER I VITBWTHRBET S NPT &EHE., CrylA105 EHE, WA
Cry2Ab2 & H'E & O"tZE CP4 EPSPS & HE L. %h%h%%@i%ﬁt&wx
EWVIERERERMEEZ G T 5 2 L DRSS Z KT T Z L idheneE X
S5Nb, Lo T, KAX v IV ZRHERNTERaNIBWT, FNENOERE kD
FEHLE FVE D AR B 72 7o B A AT T RTREMRIIR W & B 2 T,

UbEDZ &b, RAZ v 7 R F '7%1:7 AUNZBWT, ENLTH OB R H
kDOFEIEAEPHAEM 2 ettidin e Ex s iz,

TR, BBRHEROBIEAEPHAEFEHZ R L TWRWNWT & 2R T 5
k@zm&mmﬁ»xx&/7ﬁ k71 22 & MONS7460 (23U TULENZ
IELTWRNTZ & 2007 FFICARA S v 7 Fft b 7 Ew 2232 MON89034 (2R W\ T
a2 U HERIERGIEN N L TORNWTD & KTR2007FICARAZ v 7 Zift kU ERr a3
& NK603 IV TRREA 2 U A ¥— MENZ L L T2 L 2FRE LTz,

[ &]

PER DGR 72 28l F5 % VT MONS7460. MONS89034 2 Tf NK603 ZHhT &
b¥EDZ EICEVIENEIL L TWRWNNE I DHERT D120 KA X v 7 R b
e B 3, MON87460 L NI FRDOIERHL 2 N 7w =23 (HCL301 x LH59) %
BN 78 LK S T R O Ky IR U725 T o35 L, INE & el L7z, 72
BMHALEEARY v 7 R N 7 a 22 KT MON87460 D=y Hcid HCL301
x LH59 T&% %,

2006~2007 E\ZFV D 4 » FIOIFY (WL 7542 (CT), =2V F (CL), )V
Y7 LT A (LUM), Z 4% (QUD)IZEBWT, KRRAZ v 7 R F TR 2L,
memw KOOI R U E w22 RO ERET i 45 4 ML -

ERMET RO ZHIR LIS T W TENE N 3 BUE THES LTz,
%@Jfoej:%7k/\ﬂ1¢T0)7 0y P TCIERERNEES LD XK EEICHEM AT

W, KRS EHIRLIESEETO T 7y F TIIEBREAEY (V10) 7 b4
AR (R2) (2T CTHEEZ I LREI A N L A& 5. 272 (3% 4,p34), #/EA b
L AR TN E D DOFREE L, 3Ky 2 HIBR L7240 PR 2 PRk
B A DU &N E U1 72 HHEK DM N ICB T 2N EL Y 15%LL B LTng 2
k&btow%ui@@w%%ﬁkbt@m@\ﬁﬁ¢&§@%@xkvxmi©
bﬁ%u:V@W%ﬁw%ﬁﬁﬁwﬁék@ﬁi’ié(mmmaa2%@

. ARCSRTHHE E To B, FHERE X ORROBA S hUEr a ié%
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10

15

A N ADFRIE EHE I TWAH T2 (Campos et al., 2006), L6 DOHHE IOV
THBEE L, ZORE., CT. CL LT LUM DIESICEBIT 5 HHEkS 2 HIR L7z
AT O pEERE W ORI Y) 72 HHEAKS R T OREERE MO E &L
LT 15%LL LD ZR L, EOMOEEFME L ABTREL R L, L LR
5. QUI DIFHFIZH T 5 1Ky & il [R Ltﬂ#i?@ﬁ%ﬂztnm@mﬂ% ESTRTIRAS
THOK ST ORGSO E &l LT 15%0L EOD 2R S 9, 2 ofh
DIEREFRME O ABTEEL RIS R o7z (5, p35). £D72H, QUI DIISGITAIZ
52l U CORGHLEIZIZE O d o Tz, 3 DD THEE ézhtiT@%:ﬁﬁ%‘:ﬁH
WTHIZIRA T T VT LD ANOVA #1T7- 72t . ANOVA THEH S5 i/ 2 F
Y% T Fisher's LSD IZ L W KRR % v 7 ZffE M UEBm 23, MON87460, *IH®D
. P T o 3 EROLER AT T2,

FOFER, ARAZ v 7 ZFE P UEDT 3L MON8T460 DN &I, w72 5K
SEMET TIZFNFRN 13.7 MT/ha & 13.9 MT/ha, T35 2 IR LtﬂtFTf
ZNZENT79MT/ha & 7.2 MT/ha TH-o7= (£ 6,p36), B, WTHDKS %%#T
ICBWTHARAZ v 7 % hvEr 33 L MON87460 DULEIZHEH A B |
D BT T2 (p>0.05) (3¢ 7, p36).
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4 JEE)7 HHOKSY ST OIS 2 IR U 72 5otk TSI B 4k EF I R v o BRI (2006-2007 45, T V)

EWE (1 VF)

cL! cT! Lum? QuI
THEK sy % Bk % tHEK %= Bk %
165 70 - PR L 7= 165 70 -1 PR L 7= 165 70 - HIRR L 72 W) 7e i HIRLZ
A KAEMT ESEN KAEMT ESCN KAEMT ESLaN KoM ESLaN
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 FUEBRIES: CL= 2 F;CT= ALTF +F - Zo T, LUM= L7 L5 A;QUI= 7 4 a X

SRFNC LR SN AFRITHR D MR L ONE O FTIT AARE ¥ v MERSHEICRET 2
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#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 % TR % K% Tk %
Wl HIRL wy)7e e HIR L7 wWol e fIRL7Z wWolZ s HIRLE
REEOCEBORYE  KO&HT ESEN KT ESE KIFFEMET T KT ESL
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 v 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
I B 2R (%) 56% 36% 56% 3%

BIBIRAET VT L D ANOVAIZ X 0 R &5 /2 e 44 % IV T Fisher’s LSD (2 K W #ERHLEE 24T > 72 (n=3.3 )K1E/ 135) (p=0.05 THE).
* KGN T U e B ST & K A IR L7256 T O RNIHEEHPRIA B 20580 blc 2 LR 3 (p=0.05),
VD FURBRIZY: CL= 2V F;CT= #LF +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
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F6 KAHX Y ITZHERTET TS MONS7460 K ONTFROIEMA: FhUER 2D
IV B D B K O HESESE (2006-2007 4, F V)L 10

PEMEHRYERGE PR EHRERRE

K53t A (bu/acre) (MT/ha)
W7 HHEK Gt RAX vy 7 R UER Iy 218.6+9.02 13.740.57
T MON87460 220.7+ 7.87 13.9+0.49
XD X FUER I 220.0+10.19 13.8+0.64
TEASERB LT RRAZ v 7R FNUER IS 125.4+15.84 7.9+0.99
ESUN MONS87460 114.5+16.04 7.241.01
XD X FUER I 86.7+14.17 5.4+0.89

ICT. CL X O'LUM DI A5 R

F T RKRAZ 7R TER T MON8T460 K O FROIEMSAZ b VEBR 2D
IS 0D o g o i
g Koyt P-{i
W72 HHOK ST 0.875

RKAK 7% N7 r 23 vs. MONS7460
TEAGEFHIRLZSMET 0411

KAZ 7RI P TET AL Vs, WY e B ST 0.916
AROIAMA PTERIS P R IR L AIET 0009
W) 7 HHEEK ST 0.958

MONS87460 vs. XIHERDOIEMHLz b TR 2
TG EHIR LIZET  0.048

MIBIRAET VI D ANOVA (IZ X W EH S b/ 2 ¥ % T Fisher’s LSD (2 K Y #idt
MBREAT > 7= (=9, 3 I8/ 135, 313H) (p=0.05 THE),

UREICER St
REICRER St

Tt

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

Tt
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[5a v BEREduE]

BE S DABHRI 72 AL T4 % FHVO T MONS7460, MONS9034 & TN NK603 % Hhit &
s Z LIZX D MON89034 B HkDF a v HEREHMENZEL L TV nm
EIDERT DD, bt alofREFENL2TFavEERTHDL 7 +— LT —3
— U —2X (Spodoptera frugiperda) (2 X2 BERELZFMET 52 LTV AR Z v
R BN UERaTOF a v HEREEEZ MON8Y034 K ORI HROIE AL X ~ v
Frad gLz, ZOMBRTIXFRE U4 T T2 HOEREZITV, 2 FOFERD
F—=HEEbE Tt 21T 72, REBRICIZ, ARAX v 7R b a2
MONS89034 K Ut RO I/ 2 - 7 Em =2 (HCL301 x LH59) Mk, 4% 12
B G EA/X x 2 i =2 EBR) TREEEZITo7, ek, LA RY v 7 %
R E " 2 T MON89034 DiE=AYTY 5tiX HCL301 x LH59 THh 5.,

SEMCT7 4 —NT —I—TU—L2D | A28 L (25 B/EEK), 74— T
— I —U— A% 7 H BIZ Leaf Damage Ratings (LDR; ZEFEEFRL) % Davis
5 (1992) DA —)UZHSE 0 (BEE) 9 (BER) O 10 BB CHELE, 20
A=/ TiE, 0 OFHMIHITEFENBLEINLNWZ 2R L, 9 OFHIIZEEISHME W
ERRA R RESORP DD X O BRTANRBEENHD L 2R L TND, mEOR
B =MD OFHB AT ORI T — X 27 VB LT, B s nl=T— 4% % H
WTRIZIREE T VIC L D ANOVA %417 -7-%%. Fisher’s Protected LSD |C & 5% &
LRECRRTE AT o T,

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

DOEEOREIINTNE 033 THY (& 8, p38). MitFHAEZEITRD HNemn
> 7z (p>0.05) (£ 9, p38),
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F 8 ARAXZ Y IFZFHERNTET I MON8I34 KOOI hUER 2D
WA EFRE (LDR) O M OE#ERRE (SEM)'?
HEFAERRE (LDR) O M

kY7 P
ARKAZ 7 RHPUER Y 0.33+0.19
MON89034 0.33+0.14
KR OIEMI X by ER I 6.17 +0.29

VBERRSS 7 OB, HEEEERE A Davis & (1992) DA — /WIS E B LZ, 2O RS —L
TIE, 0 ORI EENBE IV L A2F L, 9 OFHlIFEICHEWESRE 2 72 KE SO RN
HD XA BERS D Z L EERKT,

F9 RKAX IR EFTET I MON8I034 N OB OIEHEL: h 7 Fr IO
HE A P EE D 3f bhigs D it R

Lo P-fiEl
ARAH 7 2% b UE B 23 vs. MON89034 0.969
ARAZ 7R TR Y vs, AABOIHIZ by T2 <0.001
MON89034 vs. XIFROIEMHLZ N Er 2 <0.001

WIBIRASET VIZ X A ANOVA %17 7-%. Fisher’s Protected LSD | X AL HILBMTE LT 72
(n=4, 3fE{E/ X, 4 X18) (p=0.05 THE),

PAREICER St
PAREICER St

Tt

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

Tt
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[BREHI 7V A9 — MiHE]

BE S DABHRI 72 AL T4 % FVO T MONS7460, MONS9034 & TN NK603 % H#hit &
OESHZ EICE Y, NK603 ZRAHKROFREHZ U AV — MtEAZE L T2y
ZEEMERT DT, RER TV AR — MR AT o T2, KA v 7 R b
Er a3y, NK603 K OKFROIEMEL X2 F vEr 2> (HCL301 x LH59) %4 5 fE{K
FTORFEIZTHR Y PEEL (1 FER/X x 5 K8), fBRxiT-o72, ok, Lz
RAH 7 R S UEr 22 R ONNK603 sHROIEMIL 2 N 7' r a2y OEaiy
£20X HCL301 x LH59 T& 5,

4 TEHNZBREH 7Y A — & (504 Roundup WeatherMAX) % #EHIAT, BV iE
W72 % 2 W (0.84 kg acid equivalent' (a.e.)/ha G DA &), BV T 27 kg a.e./ha
(B O 32 fF OB ) OWREECTHAM LTz, BREA 7Y R — % 7 B B RO
14 H BIZBREANC X DR OERE 2 0 GRFIZRED b)) ~ 10 (FIE4E
PIEIZEVMIELTND) ORFT—MCESE 11 BB CilR&E L., 7—% %
WTHEIRAE T /VIT L D ANOVA %17 - 721, Fisher’s Protected LSD |2 & 5 %
WECIRE 21T o 70, 7ok, Btk 14 H B ORRICOW T, 7—F I &N
IRNTE DRI T DR o T2,

WAi% 7 HB OFEHEROFRER, KA X v 7 R R UEr a L NK603 & DfH
TWT I OEAR &M OB B W T HREANC X 2 REORE ITHRFNRE
BAETRD bR oT (p>0.05) (F 10~ 11, pd0),

' acid equivalent (FE#a %), BRECHIRANL, AR 2B OEOIED, BRKDE DL DO T
B, ARG DO THIET 250 EERSITBTH Y . BIETMITHANC L > TRR D, B
BRIOBAmMEE U TRAITOE S OO Z R LicSa . IS0 23 872 2 8K O ] ClrEmE 2
TEMERC Y B DI TE W2 TEMERY & L CoOBBR &2 stdfl i & L THW,
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£ 10 RRAZ v 7R/ b UER 2L NK603 KON RO Z b7 E 1 = S ORREH 7Y RS — N (i s oo & |
BEO N2 MEOEHAAE?) oL AsERE S

18 O AN & D 32 {5 OHAR &
RKAHL > 7 R FERH A % N S 3 FERAHE 2
HIE B foyEmay NK603 N == == NK603 [N ==
WAit%: 7 H H 0.0 £ 0.00 0.0 + 0.00 8.0+ 0.00 1.0 £ 0.00 1.0 £ 0.00 82+0.20
Btk 14 H A 0.0 £ 0.00 0.0 +0.00 10.0 = 0.00 1.0 £ 0.00 1.0+ 0.00 10.0 £ 0.00

iﬁtﬁ TPEEHEEREEZ R L TV D
DR OB EIE, 0.84kga.e./ha “CJ?)Z)
2B O 2 BOBAIRIE, 27kgae/ha THD,
DA 0 GEEITRD HNARV) ~ 10 (1IZEREBEEICL VL TWD) DA —MZESN T T 12,

#F 11 A% 7THRICBITARRAY v 7 ZH N 7ET 3 NK603 MO FROIEEHL 2 7 F 1 oo OFREFLEE O %L O fE 5

16

A & b p-1i

T O A KAH 7 Fff b 7 1 =3 vs. NK603 1.000
AAR v 7R yER Y vs. RO Z FUER IS <0.001
NK603 vs. XHEOIEFAIZ FUER AT <0.001

W D 32 £ O R KAHZ 7 F#K S TE T 2L vs. NK603 1.000
KAZ 7 FZH I TER AL vs. RIBOIEHBZ FyER S <0.001
NK603 vs. XfHOIFHAZ PV ER 2 <0.001

BIBIRAE T /WIZ L % ANOVA %17 7-%%. Fisher’s Protected LSD |2 & 2 ZH MR EZ 1T > 72 (n=5, 1 A/ X, 5 K1) (p=0.05 THE).

PARFNC G S NI AFRITR D MR R ONFE O ETIEAARET v MERSHICRET 5

16K 547 30 ST BT AR B MR OV O BRI A ACE o MR R RIE T 5
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PLbEDZ s, ZNEFNOBERHK CTRIAT HEAER CHAEER LR,
BALTBGAICL > THEICES SN TN TNOMWEIL, KAX v 7 32K
FUET I UIZBWTEL L TWRWE SR I,

LR T, KRAZ v 7 RFERNTEFwaL LEFORT ASHEFE LOETH
HhwERnaylOEBER ITIAERERNRMEDOMHEEIZOWTIE, BRAKTH
% MONS87460, MON89034 } TN NK603 % BN FRA L7k Rz S 5 L 7=,

@ LATFIZHT 2 A AT AR REIC O\ T, Ba 2 2EY L 1E
FDRTH5HF Lo E OB OMED AN, UFLEN H L E513F O
E”

KAL v IR N TER OB RKETHSD MON8T460, MON89034 KN
NK603 DR ENCIB T B AW SARVERZ TN 2 LL T ICREHE L7,

Lo JEEEE CHEE AT O Bk
a JEREM OVER ORHE

MONS87460, MON89034 }2 I NK603 & ZNZN DO OIEHEEZ h v Er =
T EDMT, LTDOFR 12 (p42) (- LIEHBICOWTHEAIT- 7,

Z DOFEE. MON87460 DBRIEHICB W TEWVWRRD b BIREER 1 OF
3, pl2), 7238, MON89034 K TN NK603 CTIIHat#rA EZAITRD LT
BIEEE 3 D3 2, p&;RIIREEF 4 DFR 3-2, pl7),

TREHE P OLLTFICHES i D a~g, ii © a~b, KV iii D a~b (ZFCH S A2 IHEHRITAR DHEF] K ONED
R AT Y MESHHOIRBET S
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F 12 MONS87460. MONS89034 & T} NK603 DFEHE N OV E O REFHA D fE 58

MONZ&7460 MON&9034 NK603

e R O O

FEAHFREL

SEHE

TERE A HH 91

O|0|0O
O|0|0O

A AR A HH ]

Pt

PHAE

S

O

e

o

A DREr

MRS

IFER] DMl -8 ER

LA

O|o|o|o|o|o|o]| I |o]Q|o|o|o|o] 1|0

O|0|0|0|0]0]0]0]0]0
O|0]0|0|0]0]0

A )

CE AT o TR,

O MEZIT> T 5,
* R FERA B ESUTE WD ED b7,

5
b BN I T D ARIE ST R

MONS87460 OAKIRIMH SR IX 4 BeBE OISR (Feiii: 30°C/22 °C (H W/
10 fi). B DIKIR : 20°C/ 15°C, FEEORIR - 15°C/10°C, FEAEDIKIR : 4°C/4°0)
IZBWTIT o7z, T ORER, MON87460 XXM OIEMHEZ b v E o L [FkE
2, AN T A RABRIC L - TEM L7 BIRERL 2 @ Table 2, pl7),
2B, HBEEFETICBWTATLARRICBE% 4 HHOLEBEMELE 8 HAD
AEE BB M OB Z DWW CREEHFIIA B2 R bivTe (BITRE R 2 @ Table
15 2,pl7)
MONR89034 } (N NK603 1%, xIFROIEMH . s vt w2 LRERIC, EFH
IZBIT DAIRALERIC L - TEME b L <IIHEE L7z BIREE 3 DK 6-2, pl4; Bl
INEEL 4 D3 3-4,p24),

PRSI SN RITAR D MR R OB O FAEIT A AE o MERSHLITRE T 2
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¢ RADBAME I BE M

FUEn aEER AR TH Y MER, AFIITEE BRI
Do HARLUTCREEHLIZY, MT2AET D Z LTy, REICHEETYS
FRER DL T I IR Bt DRSER MG E - TV D T & i L7z,

d e OFRMER YA X

MONS87460, MON89034 K TN NK603 I%, *FROIEFAML X F vt w2 L [Rk
CEWERTEZ R L TR Y . RO AE SICOMIERZRV 2 & 23R
INTWND BIIEER 1 DK 6, pl5; BIREEF 3 DX 8-1~ 8-2, p19; BITE
4 O 3-3 L UVEH 3-4a~b, p21~22),

e ME{OAFER, BRIME, IRIRME R O 35K

MONS87460, MON89034 }2 (N NK603 & ZNZN DO OIEHEEZ b v Er =
T EDMT, LT 13 (p43) (R LIEHBICOWTHHEAIT- 72,

Z DGR, MON89034 DHEFEE L O—FEAE R HU N NK603 D IR EIZ 35T
MEMFRAEZEDNZE O bz BIRERE 3 DE 2, p8 LTV 6, p20; HIWEE 4
D 3-2,p17), 723, MON87460 TIIHFHFHIA EZITRD b o7z (B
GE 1 0% 4,pl7),

# 13 MONS87460. MON89034 2 T} NK603 DFf1- D A= pE 8 D FHA Dt 10

MONS87460 MONg9034 NK603
HERE %L O O O
R
Eééﬁt&%ﬁz O O O
HERE O O O
HERE O O+ O
R O O* —
LRIk~ O O O
R - O O
R VAR O O O*

O HEEZIT->TN5D,

— A E T TR,

* BRHERAE AN b,

UARICTEH SN ERITRDEN R ONEOEEIZ AT P MRS HICRB T 5
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ii.

IR DU T . MON87460, MON89034 K TXNK603 & F N Z D% D I
MLz bR IWTRYG .. INEROMB I IGRICEDNLTBY . BRSE
T COMRIMEITBIER I N2 o T,

IRIRME K ONE 2RO T, MON87460, MON89034 &% TN NK603 & T2
DX OIEIL X N Vv 2 ORIFROPELIT oMK, ARITR, M
T OWRIRMEITFE S Givie o Tc GIRNEER 1 DR 4~ 5,pl7; BITER 3DF*
3~F 4, pl6; HIINEEL 4 DFK 3-4, p24),

f A

DREN IR HEFTRE 22T AFITAEFT L TR0 D, BRARRTH D
MONB87460, MON89034 & UF NK603 D AZHER DFIERITIT DR 7> 72,

g HAEWEORELEN

MON87460, MON89034 & (} NK603 (22T, HHEMAMERER, #hiA 2K
B, BB AT o 7o, TORE. Mt FIABEEREITRD o Te BINE
Bl 1 0% 6~8, pl9; BIFREE 3 OF 7~ 9, p23; FIREE 4 OF 3-5~% 3-7,
p26~p28),

RS CHRERE 2 AT D72V iliR

OREOBRE TICBIT 5. MON8T460 O iz il M GE 2 3E i+ % 7= 9 .
MONS7460 M OB OFERAHL 2 b 7 F 0 2 3 & 3 E: CHEME 2 1T b 72 V&
IZBWTHIE L, a IWRELXOVEBORME, b M OEFEE & BRI D>V TH
BEEIToT2,

a JEREM OVER ORHE

MONS87460 N OSFIROIEFA#L 2 F 7 E 1 2 2O\, TBEER OVET O R
BT 5 AE (14 B - FEFERV (H B). FBEFEER (%), MR (A B). ##
SHHE (A 7). BAfESAD (H B), BIES (H B). R E (em), FHERES (cm) .
o, R ORE (AR, IERI oM FEE (kg), R, RIf) 1200
THE L, ZORE, MU EZIT-o-HACGEHR, BE. SMiESE. 90
O, WHER O EEER) TIid, A MERE I3V T MONS7460 & it RO IR/ # 2.
N Er YOI ERABENRD bz BIREE 1 ©F 9, p25), F
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iil.

7o, MEHLEE 2 T/ o T2 HE  GEEEMI . HERRFh A, ARk, BHAELR
. BATEHEA, B pREAMY, RiR . Ckifa) Tid. BETELEOIZI VT MONS7460
EXTHROIEMELZ b UEra Y L O TTEVWRRED b BIREE 1 0F 9,
p25),

b flE DA PER MK ORI

MONS87460 K ONGHROIEFH L F7Er 2 Lo\ T, Mol fEE CET
HIEHE (RAZIMERE, MRE (cm)., MERERR (cm). KiFl¥k, —FEERIEL, &hL
& (g) AL, ZORE, WAL, MEE, RSN\ T
MONS87460 & XfHBOIEFHLZ R 7Er 2> OMICHKEFIAEENRD Lz
GIFEE 1 DF 10, p28),

BRI MEIC DUV T, MON87460 & *IHEDOIEMF Lz e a0V, I
HERF ORI R I DN TEY . BARSKMH T CoRRMITBE I 2o T,

HEFE B AT DRVl

MON87460 @ HAEREN ZRHld 572, #ERE, WAL, i 7E RUBRRR, e e 2
7o E OFSHEEL AT\ T IRV T MONST7460 K& O O FEfH#L % k™7
EnavERE L, a BRERROEBORME, b F oA L OBRIFEIC S
THEZIToTo, TOME, HEEOBER, WHLIC K 2XEBHORZ, A
FL A, HRICEDAESDOA b L A%Z%F, MON8T7460 D4 33 {H{AT 18 A
K, MIROIEMBZ b VT r 2> O4 33 fEIEF 26 [BENKE L TRY, 4fF
BB L BIREE 1 0% 13, p35). £7-. 233 EEOAIE
ZhHEFRS0 T MONS7460 Tix 9 A, ®IROIEMI L S UEr 22 TIE 2 RLMGE
DB T BIREE 1 D3 13, p35), T D720, RS RISV THERHL
BTN T,

a JEREK VR DR

MONS87460 N OSFIROIEFA#L 2 F 7 E 1 2 2O\, TBEER OVAET O R
BT 2HEEGHEE  FEIFERVA B, BEFEE%), FBR(em), BEAMIH H), 1L
FEHI O FEE (kI DWW T L7z, EOFEFR. MON8T7460 & xfH D IEHHHL
2 FUEBRATOMITGENTRWEEZ BN GIREE 1 ©OF 14, p36).
b FHT DA RE & L ORI
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MONS87460 K ONGHROIEFHH L F7Er 2 U2 HoOWT, Mol E CET
HIEHE (RAZIMERIE, MEFERE (om), MEFERR(cm), RIFIEL, —RERIED) ZFH#A
L7c, EORER, #A MR L —FEERIEUZ I T MON87460 & DI
Mz bt a v ORICERNGED bz (BIESEE 1 0F 15, p38),

ORI MEIC DUV T, MON87460 & SIHEDOIEMFLZ: e a0V, I
HERF ORI ICEDNTEY . BARSKMT CoRRMITBE I 2o T,

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

BHTEETICHT D20 O, Hebs, RE. ERLRUBEETTIC N
SICATRET 217 %%,

(2) HEME DA

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

@) “EMEARMERBENET HBEZNOH H5E8B T 5 EMSEARM R 2 LIRS
51 DO E

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

\\\}17

M

WNO

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

(6) EAMZEB T HEHAEICET L E®

MONS87460. MON89034 [ (X NK603 DA MENZ IS 2 B « B alRIUILL T
DF 14 (p47) (IR LTZEBY TH D,
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10

K 14 KRAZ v 7 R~ UER 2L OESO FERETE K O AT 5 HiE & OFE ARG

(#5486 C > & FEBHR]
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LLFIC MON87460. MON89034 & TX NK603 Do N EIZIIT 5 H ;-2 ANR
Wit L= 15 (p4s),

5 £ 15 RXZ 7R NUER T ODNREIC (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

NK603 200143 A 200343 A 2004114
LR LR 55— TR LR KRR

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

== LR LR G
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W B & OEMS RO FARY
1 BEICBIT DENE

RKAK v 7 %% N 7E T 22273 MON87460. MON89034 % T} NK603 D H
BERAE NS . ARMEEFIEIC LD IEHR LT,

#—-2-(6)-O (p30~41)Tik~7= L3V | 4% CSPB, NPTIl FEHE. Bt & H
B (CrylA.105 & FE M OWZE Cry2Ab2 & H'E) K OWZ CP4 EPSPS & H'E
ITFNENRRDMEABIEEZAE L TSI b, ML TERAL TV &
EBExohbh, £lo, TNOOEAEIT, TNENEREREEZ 200X
EWERERE RS2 G T 5 Z L0 LM REHRER I B 2 KT 2 & idn &
BExbib, Lo T, ARFZ vy 7R EUER I VIZEBWT, ZNENDOHL
ST S DI BLE A DR AT 72 7o BB % AT T A REME 1R &
EZz o,

ERZEMRE AT To/ER, RAZ v 7 R b UEva v OLE, T3
v B EBEGUER OBREA 7Y ARV — MIHEIZENENOBURKE & [FIRRE T
LMD, BHRFHROBHEREDAAZ vy 7 R2MEUERITD
FEWIRNIZ B W TR AR 5 /T REMEIR S . BIRHDNE T2 IE % OF ¢
FFOLIMIFH T R E T E O bIT W B B D,

L7ERo T, KRRZ v 7R/ N UER L DEMSHEMEZEBOFAMIL,
MONS87460, MONS89034 } 1) NK603 DFETEE Z (EBNIZ i L=k iz EE S
T LT,

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

7w 203 1579 FITONENE A STk, BRI o HRER N &
BN, INFETHRUERaURERSZM T THAE LA E SILTH R,

RAL > 7RG TER 2T DRI TEH D MON8T460, MONSI034 Jz T
NK603 OFiE IR DEAEICED D E & LT, @b CHEMZ1T )
FMETIZBWTIEREL OVEET ORME, ATV 2IKIEMME, BRIRDB
KM T ORMER O A X, FEOEpERE, BUkitt, IRIRME K O R
OWTHEEIT -T2 (5 —-2-(6)-O-i-a~e, p4l~44), ZDHEFE. MON87T460 D
BATEHA . (RIRMHERER O SR S1F FIZBIT 2 N TRA=REICBE#%Z 4 HHO
BB & 8 H H OAEF RS K O, MONS9034 DIERIES, —FEAERIIL,

ORIEEHP T, D 246)-QD i D a~g, ii D a~b, KWiii D a~b (ZFLH S 47 FHHRITER D HEF]
FONAEDOEEITART Y MERSHICIRIET S
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J OYNK603 D HRLEIZEB W TR ROIEHIL R N UEr 22 & ORICHEHFRY
HEENBD LN,

L72>L. MON87460 & xIFROIEFAM 2 F v o a2 v DOMICE WX %i
WA EZPRO GIZHE (BB, ARIRMTERER O iR S0k Tzl %
AN TRBRE] %%&459@$ﬁ&Wk8HE®$ﬁ&ﬁ&U%&E) kB
T, MON87460 & XFROIEMIEZ U a v O FEHEOEITDL TN TH
S7=, F7-. MON89034 & xfHRDIEHZ b v Er a2 DMK FINAE
ZED RO LIV A (MR L O—FEE R ) 1236V T MON89034 - ¥ fE
IZERD F T I IR AEEFOFREANTH -7, 51T, NK603 & xt
MO Z v Eo a L ORICHEHFIAEZORD bILCHE (HRE)
WZBWT, L7z 2 FEONA 7Y v REFED S 5 1 55F T LOHEHER
BEENRBD N> T=,

INHDOZENDL, B ONTEND IHFH A BEEITHA BT 5 #
NMHEEZEODIZTEDETIT RNV EEZ BN D,

<~

F 72, MON87460 DFEAIZI 1T HENMEICBED 2R E & LT, @ EEs
THEEZ AT DR VR TICBWT, BELACETORME, EFoAEREL N
BRRIPEIZ DWW CIIE 21T o 72 (B —-2-(6)-@-ii-a~b, p4d~45), < DOFER, BITE
R, EMEREE . A MR, HERER N O —FEE R T RO FERHHL 2. B
?%mnv&@% ISP BEEZNRD b, RA MR, MR &

— BRI, BrOAERICB O TRD bR a EZE. BIE
kwmékwmfmm%ﬁ<\&%ﬁﬁéﬁ%ﬁgﬂﬁ_@ffhﬁﬁﬁﬁ
L. A b U AR TFIZE 2T MON87460 O W RMHITERE DMENN /=720 &
EZz o,

S 512, MONS87460 DEEAIZH T DB MEICEDL 25 E & LT, fHgE
HEITORWEIETIZBNT, JBRELXOAEFR @%ﬁ\@%@éﬁiﬁwmﬁ
PIZOWTHEZIT -T2 (F—-2-(6)-@-iii-a~b, p45), 72k, HEFLOE KL,
MEAEIZ L DB DORZ, WA N LA FHRIZEHGREEFEDORA ML AIZL
V. MON87460 M4 33 AR 18 A, XTOIFHIZ MU ER a3 D4 33
B 26 EIARAEIE L THB Y . AFEBUIMmIZHA LT, £z, 42 33
EE DG FHA MRS X MON87460 Tix 9 A, ROz Py ER I

T2 AR DL T2, TDd, BEBERIC OV CTHEEHLERIIAT
biphol-, HAEOFRR, FETOAEFERIZBIT 2 A MRS L O 5 hL
BT T MONRT460 & *FHROIEMHL 2 R U E 1 2 > DMISIEWVDFRD B
oo LU, LoD & 9512 MON87460 & OO IEFAHL 2 N 7w 2 > D
BIEERD L NIHEEOBERSLERICIAZRBEREICI VAL TBY ., A%
MR S DT LR b oTz, T &0, MON8T460 DAETFHE

TNE. FIEEHEZITDORVRMET T, #EEHRE2T IS T HRELL
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TKFLTWD Z LR ER ST,

RAH 7 %% b 7T r a2 121d, MON87460 1 TR HL4 52 CSPB (2
& DRI B S AU TW A S, Rzl ARIR., SR A O MR ERER O S 5
MONS87460 (FHzMmt LIS OIRIR, mil., I3 L ClitEL2 A LTk
EMHER SN TWA, F72, MON87460 D4k fiihitt K OYRIRMEIZ F 0
TORROIEMEZ P U Erad L ORIZERITRO LTV, 51
MONS87460 OATFRENT., HEFEHZITOR WS F T, HEFEHEZ1TO
FMETLEHEARFLIETFT LTS Z EDRHERIN TS, 2L DORERND
MONS87460 [XFHZELAD A N U AMERRICE W TIERD h U Ew 2 v hhfE b
F%THY ., bONEOBRSET TOBAERNINERD FyE0 o L
ERTHEESTWARNWEEB X bz, Ko T, FTOEEEDERSZOM
DFAEFIZ XY . MONS7460 DHiE @@ﬂiﬂ%%@%?%m:/m@;@m
FHZ LV EHE SN, INHEDOZEND, DREOBERSKETIC
\fM@@M@ﬁ@ﬁﬁﬁ’btbﬁéttD\m@ﬁ%%ﬁLﬁéki%
BT, EOBASICBIT ATk b YR a R BRSH Z &
iﬁbkﬂﬁéhto

T, AAZ v 7 R P TR 2020, MON8Y034 1 THRET 5
CrylA.105 EH'E N OWE Cry2Ab2 BHEIZ L 5 F a v BEREIMEORE
D H- S TWD D, :m%@iﬁ’iéﬁiwﬁwkﬁ%m:/ﬁbﬂn
DHRFUETIZBWTAETTHZ L2 NEICIELHERETIE RN b,
INOOWEDOMNEGEORTHEEEMTHD hyEra v EHASFMHE T THEA
L. SOICHEAICB T 2EMEEZFED D E1F3E 2T,

2 RAH w7 i b v r 2 3k CP4 EPSPS B HE DR HLIZ X
5%%@7)T% Nt E AT D08, 7 U R — %%ﬁﬁémé*&ﬁﬁ

IS WVWHRASFETIZEWTZ U AT — MiETH D Z ERFAIZBIT S
ﬁ@ii%ﬁ@éki%xgﬂﬁwo

bz tint, KRAZ v 7R T av i ZB LT, AR 515
REPEICRE IR~ 2 E W R e e % 52 1T 5 T %@%5%$@ﬁ%£i%mé
j/l/fciﬁ)o 7:_0

(2) O BARPINEE D7

(3) BEOE LT S OFFA
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4) “EMSARVER BN AT 5 BN O A B 0|

ULEDZ Einb, KRSy 7R bUER AT, BEIZE T DEAMES
RS2 MBI B2 LT DB IR L Sz,

2 AEWEOELEN

(1) BEZ T D a[REMED & 2 B AW S DO R &

rER 20X 1579 FIZONENE A S CTLUIR, B O RS &
BN, INFETHRUER I UVIIEWWTHEWE OEAMEITRE S ILTHR,

RAL 7R TER I TREILTWDHEZE CSPB. NPT EHE,
CrylA.105 ', &% Cry2Ab2 & FE K OS2 CP4 EPSPS & H'EIZEEF 7
LV v EREERNEPME DO & 552 H L\ 2 E BRI TV 5,

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 X7z NPTIL & 1T, B R
PERENZ EMF STV D (Price et al., 1974; Davies and Smith, 1978; Davies,
1986),

MONS89034 THHLL T\ 5 Bt BB IZ DWW TR BERIEME L Rl & &
2B, BEORBRN LML L THEEEL TW A 720 EORBERICEAL
THEWEAEET A EIXEWEEZ B,

F 72 .NK603 THILL TV DU CP4 EPSPS & VB 1T B R B2 v 2
L. FEToL VR IR OFEEESE TILAR T2 DI EPSPS TEMESHE R L
THOARBRBORKEN TOLHERT X JBOBERGELIZ L1T0neE
oD,

LEDZ NG AKRAZ v 7 ZHE N UED 3 2BV THBLT 5 %2 CSPB,
NPTII & &, Bt & B L OWZ CP4 EPSPS & X, TNENRe 5 1EH
BEEZ DL, MY L TEAL TV EEXLND, FTo. KAX v 7 Rk~
UET VBV CRET 5% CSPB, NPTII FEHE. Bt & HE KL OSZE
CP4 EPSPS S HEIX., TNENEERTEIEZFiT- 70\ JULEO B Fr R %
BT 52 LN DEMREREIHER L CEEM—EZEAET D Z L3 &
Wr <47z,
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EERIZ, MON87460, MON89034 ¢ N NK603 1245\ T, #%IERER, T
TR K OSBA R 24T o 72 (5 —-2-(6)-O@-i-g, p4d), Z DFER, V7
NORRIZBNTH ZNOBRROAEDEDOEEENEE>TND I L&
RET D 85 BRAERIBD N hoTe, KoT, ARF v 7R MU ER
AVICBVTHERLRWEEWEOELITRNWEEZBND,

ARKAR v 7 FZHE TR aATB T, Fa v BHERICK LT REE
Z i CrylA.105 B FHE M O Z Cry2Ab2 EEHEAREI L C\W5b, £ 2T,
DATIEARRZ v 7R R T7ER I THRELTWDHINOO BtEHEDN, ©
PN E O B AE B % S B % RIAE T AT REMEIC S W TR R 21T o 72,

[MONB89034 DA 51T 5 FHEMD & 2 B AFEY E DKEE]

MONRg9034 THHLT 25 CrylA.105 HH HE K OWZ Cry2Ab2 HAEIZF a ¥
HE B3 L TR RIGEHEZ RS,

FEREUZ, CrylA.105 EFE N OWZE Cry2Ab2 EAEZ AW CTEYKRE 1T
Sl ZA WTNOEHES hyEra v OEET a v HERICH LT
HIEMEZ R Ly, ER LA O R BAEICR U I RG220 2 &R
MR INTND, ZDOZENG, MLENDOREEZIT 5 AREMED B 5 B4 )
i E LT, DREICERT T avEREREZ 2N,

MONS89034 Z ONETHE: L7chma., OAREICAELRT L Fa v HERN
MONS89034 |Z %k FE SN AR & LTiX, 4£F LTV 5 MON89034 % LR EH
T 5. b L<IE MON89034 7 HHEHL L=/ &= REFT 2568015 2 bivl,
FFIZ MON89034 7> B fsHL L 7= bk & B AE 3 2 55 12D Tik, MON89034
B CHILT D CrylA105 EEE K OE Cry2Ab2 HEHEIZ LV Fa U H
BB B0 E 5 2 5 A REMIT S E TX 20,

ZZ T, 8GET- BROMIEDOBENDH DB EEY)— Ly RT—2T v 7
—5 B H¥E (2006)] % HAVT, MON89034 Z O [E THE: L= A 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 rUEea oBEN AT
W6 9 A BR) OBfR, 2) il OREHEYOAFTHEE U ER 3 O3
BEHUIE s I U= sh R O BB N b 7 1 oo DIERy & BEfild % TREME:.
D 2 WINORIABZAT S TofER, LT O 12 FAMRE S iz,

MR E: ZA VYRR DI VAL ET VU, DAL Bk g UEY
EFRF, EagaUEVERY, IVEVUTSUEY
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HRAEE T e AvaFay, UYvsZudFay, Iv¥vw VI, ok
JEVERE, BEAHST, UTFITx A
MG ta v T ay

(KX 7 RMEUERITOEEEZITHREECD 2 HLEBEY
ZDRE]

ARAZ 7 RHERTER I VEIBEAE TH D CrylA.105 HAE K OWE
Cry2Ab2 BEHEZRIT L &0, HELZIT 2 RO & 2 B AEBEY)
A b U CIRBRHE T D MONS034S DA W) S bt i B A C U e S AL 7-Fi &
FALTHDEEZLND,

LoT, RRXZ v 7% bUER I TOEHORBUC LD 5002 %
AT AN D HFEE L CTiX, MON89034 CHrESN/-Ta v HEHR 12 f#
WEET BT,

(2) O BARFINE ORI
[MONB89034 DEZED BARKKINAE DL ]

MONS89034 DOIEH 1 CTik, CrylA.105 & HE & 28 Cry2Ab2 ERAE N, £
AVEI 3.5 pg/g fwt & 0.12 pg/g fwt THILL TWDH Z & 3T TITHER STV
%o

(AR %> 7 %% b TUEravOEEDBAKHNE O]

RNy FRERICED2AEMBREDTERN D, RAX v 7 R N ER DT
F =T — = U — AT HEPHIMEIX MONS9034 L [RIFRE TH D = & Mk
MmN (& 8~% 9,p38), Lo T, 3:5'791:5375)2'?257/7—1’? FUED
AN HEE LT-Em &2 B L8 IR L2 2T D aliEMEIT, BARHTH
5M@%%Mkﬂ&§f%5k%z%ﬂéo

(3) FEOAE LT S DO

KAZ w7 RN UER AVINLRE LI 2R rE S vz 12 O F =
U HEBERARET D AREMEICOWT, FUER VI b OEREL E DI
EBT LMY OEICERICHET 2 ELZMET 22 LICXVHEE LT,

PORENZEBWTIEE~TY U (Helianthus annuus) & 1 X 74 X (Solanum
nigrumyMIEA VT, ~ 7 3 MJED TOAE OHEREHE O T
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AU TCU% (Shirai and Takahashi, 2005), FHEDOFEFR, N VE R 2 MO (0m)
TORKNIEHHEREE T e~ T V) OFET 817 ki/em’, A X B4 XX DETIE
71.1 filem®> ThoTl-, LU, MDD 5 m B 5 &I OB RKHERE T,
FHLFEI 19.6 Ki/em? & 222 Ri/fem? ICJHD LT, EHIC, BT UICD
WTIE S m UBELHESILTWD 23, 10 m B 5 & AEMHERIEE X2 T 10
Ki/em? AN Td - 7=,

F-, ALK THEAR T HFTO hyER I MEN T, MER 1,700 AL EO K
7 U % (Asclepias syriaca) = H W\ THEMHEREE E OFHENTHOIL TV D
(Pleasants et al., 2001), FHEDFER., FvER I ML 1 m, 2m, 4-5m B
NDHITON T, I O FEHERE 1T 35.4 Ki/em?, 14.2 Ki/em®, Z LT 8.1 kI
fem® ~EJHAD L TW ZEBHLNE RS> TNS,

E 51T, Sears H (20000, AT FDO NUETIMELO ST U X OTE
FlICRBITLIEMHEREEZFHE L TRV, 150D 1 m LOVS m B
S T O HERE B B 1T, F N E N 28 Bi/em® Y 1.4 Kifem® ThHo7- &
wELTWD,

Zo X9, bAETIThILE U o U MJE T OTERHERE %S 12 B
T HRAERE R L FEEORE RN, ALk TRABIIThbEHEN L BELNT
WAHZERHENERoT2, LoT, ZNHDORERBENOARRY v 7 RH
cyERIVPORBLIIEMERESNT-12BEOTFT a vHERR S HEE
F L FEoTHRETHAREMIL. PUET IS 10m LL EEEN S & ReD T
K< 72 b Efimang, £, ARARERERIZERE L TWDLIFEN T a ¥
HEBFEAAZRZ v 7 ZFE N TETasME¥EE 10 m O HETHIICAE
BLTWDEIEEZICL L, AEBEL L TAAY v 7 R bt m a v
SRS DAEC X DB % 52T 2 AT REME I I D TR &I S vz,

Lo T, BESN 12 foF a v HEHRA MON8I34 H koD
CrylA.105 FE B K OWZ Cry2Ab2 SEREIZIREIND Z LI2 XD, EREE
UYL TR R Z T 5 AR IR O TIRW I & iz, Lo T, RAX >

7R b U 3 VICERT DEMSERIERENET DB E TR LR
N7,

4) ‘EMSARVER BN AT 5 B2 O A B 0|

PLEDZ Lint, KAHX v 7 R b vEnaid, AEWEOEAMICE
N3 AR B 2 AT D BZ Ty &I S v,

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

F U Em a3 OUrikfEIT Tripsacum J& & Zea BICHEHEINLT AT BT
LB, PUERaATEHRLHEVRROIIT AT FORTH L, DRE
Tl 74> R RO Tripsacum J& O B AT S ST 70,

IEDZ Lt RZRHVEICER T 2EM SRR EEZZ T 5RO H 5
Uy A EAE ) X RFE S e o T,

(2) D BARBNE DT

(3) WEDE LT ORI

4) ‘EMSARVEREN AT 5 BN O H B 0|

LLbEozZ et AAZ v 7% Mo a I I8MEHICERT 24025
RV 2 A D BT 7 &l S vz,

4 FomoMmE
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= EMBERIERROKR AR

RAH > 7 Z%E 7T 221X MON87460, MON89034 2 TN NK603 D H &
VAN ] @& X0 EH &8, MON87460, MONS89034 K OF NK603 o F5iE:
2RO, H—-2-(6)-O (p30~41) TR/ LBV, KRF v 7 Rk by ER
= ié&ﬁcmm NPT FEHE., Bt &HHE (CrylA.105 B HE &K USRE
Cry2Ab2 FE H'E) K& UKZE CP4 EPSPS FE HE VM AIZER T2 L iEB 2 12< v,
LN T, KRR v 7 R RNUER 3> OEYS MR E O AL
MONS87460. M@@%M&Ummm3@%’“%@%_ﬁﬁbt#%_%owf
Fht L7z,

BEAICBIT DENNE - FUEw L, bAEICE W TE B O R R
%5ﬁ\_Mif%¢%m:/ﬁ§% HFCTHA LEZBNIEHRE STV 720,
Kxﬁ/ﬁ%ﬁkﬁ%mﬂ/@ﬁf%éMm%Mw\M@%%M&UNHM
IZ2OWT, BEEICHIT HDEANEICEE D 2R E & iR Gt L7 /G R, 55 —-2-(6)-
®4%e@u¢nTi«t@ﬁ@e%mﬁwfﬁ%@#m@iF?%mnvk
DI mﬁ%mﬁfﬁﬂmbgmtoLﬂb\:M%@%iiE%&U%%m
AR ADEN MmO HIEEOERTII AW &I S iz,

RAZ v 7 %% b7 a1k, MON87460 HkDZ CSPB M3 BT K
LR . MONS9034 Hi3KE D CrylA.105 & A L O Cry2Ab2 & H'E @%ﬁ
2k BT a v BEBREGE, LKUNK603 H3EDUZ CP4 EPSPS & H'E O3 HLIC
K DRER| 7Y AR — NIHEDRT ST D

MONS87460 (It 5 S 7-welpilittEic K 0 | @ E s CHEM A2 1T Db W T
R OB EITORWELETICBW T, RO 2 FvEn o b g
LETOAEFEENE W ERERIN TS, LML, MON87460 1Lz tELIist
DOAGIE., BiE, WIS LTI Z A L TV RN ERERENTEBY ., &5
@%% %ﬁ%&U%ﬁr_kmf\ﬁ%@#ﬁ@xkﬁ%mn/&@%_%

IFROH LN TRV, £72, MON87460 DATFRES L., FIEEFA1TH 220
*#Tfi L @%ﬁﬁ%#?&w&%b<ﬁTLTwé*&ﬁ%aém
TW5, ZNHORERNL, MON87460 XM ED HIRSMH: T CToHARE
RO FUER VR ELERTEE> TRV EEZ LT,

Lo T, DREOBIREM TV T MON87460 23 Hc it fRichHi= BHA L

D, MO ERZET D EIEBE L LNT, ZOBRASICHIT D EAMAMEIXERD
bﬁ%u:v%ﬁéiﬁézk@@w&%%éMto

T, FavHERICEDZEEOLE, hyTnalNbREOHRSEET
ICBWTAETAHAZEERBICIELHERTIERNZ &G, Fa v HERK
FEORE O EORTHEEM TH D hvEr a v REARSFHE T THAL,
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EHICHAICBIT DEMMEEE D D L IEE TV,

EH, 7V ARV —hEHAIND Z ENEE LIS WHRSEMA TV,
TV ARY— NI E2 AT 52 ERFEEICBITHBAEZ®EO DL LIFE LN
720N,

LLEDZ &, KAHZ v 7 %% B 7F 1 a1 NT MON87460. MON89034
N ONNK603 ZNEN~DENEEFDMETEEHATH LD TH-TYUE MU E
23T boEE LT RRRF D b OIS A B DEAMEICER T 5 ML
PR B2 T D RFIL RV & ST,

HEWEOEAMN . hvEraIilBWTHEREOEEEIIHREINTE
59, £, bRETEMBOERRRRS 5,

ARAZ 7 RHEIUER I THIL TWHEKZE CSPB, NPT HHEE.
CrylA.105 FEH'HE. 2 Cry2Ab2 B HAE L U2 CP4 EPSPS H HE X AT L
VT EREERN IR D & HES A SN ERER I TW D

&%CWBﬁRNAV?AE/ELT@<_k#ﬁ%ﬂfkb\%5%@%%
L0, BEEEREAET D L OWMEITRV, £ NPTIH E AR 1, EERR
PERENZ ENH B TWD, Bt EEEEIIMREELZ T, mEOMREHHR)N
%mjLT%%LTwék%z%mé X 5|2, thZ% CP4 EPSPS HEHEIZ DU

FEEREERREN LN EN TS, TNHDZENEL, ZRHDEHA
Aﬁﬁf@ﬁﬂﬁ ER L CHEWEAEET D2 L3Nt E 2 bz,

FEBEIZ MONS7460, MON89034 2 TN NK603 (235 1) 2 A EWE O FEAMEIZ SOV

id. BIERBR, HEMEWHERBR N OCSEASZREBRIC I VFHEL WD, 0O
%%\%*Q«W®+g@M)Tﬁ&kﬁE’%%Tﬁ%@#ﬁ@ikﬁ%ﬂﬂ
U EORICHFHFHAEBEZEITRO bR o T2,

—J7. M@@%M¢1%ﬁﬁécwmuwm9§&0& Cry2Ab2 EHEIC
LV RBEELZ T LA DAY E LT, FavHRRZREL TR
MEITo T,

Lo, ASRHARAERBRICZAER L TCWAIEENTF a vHREBENAR S v 7
HAE R U T 2 OFEHFECE OSEIICRATNCER L TWD E1EB 2zl
<. %ﬁéht%aﬁﬁ%&ﬁﬁx&y&%%%?%m:VT%ﬁbfwéﬁ
FEICREBESNDSZ EICEY ., EEREE L~ THE LT 5 Al REME 1T D TIE

EOHIET S T,

UbEDZ L, KRAZ v 754 b U a4 N2 MON87460, MONS9034
K IONNK603 ZiLEN~DEANBIRFOMETEHETHLOTH- THEZ NV E
23y bayBE LT BRRRFED S OIXE EWME OREAMITER T 5 W RkE
AR LT DR IER WV S ST,

RHENE : DRETIE NV ERa Ol TH LT A2 M LT Tripsacum
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AEHEMEICHE R B A SRR B 2 AT D B F UV S S v,

Ko T RAEIEHL & LT, KRR & v 7 Zf b UEr 2 W NZ MON87460,
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