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LORIEOALTE | (K% cspB,ikZ cp4 epsps, Zea mays subsp. mays (L.) Iltis)
(MON&87460 x NK603, OECD UI: MON-87460-4 x
MON-006(3-6)
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AW 2 AR SR AT

H— EMBERMEB ORI S 7Y IR LR

1 BEXIIEEOBET 5T EoOMICEET 51 H
(1) ¥EF EOALEMT RO RER BRI 2 AR

O s, =L KOS

M4 hyEoay
HL4, : corn, maize
¥4, . Zea mays subsp. mays (L.) Iltis

@ EEOMREL TR
BRFEOEGFENIANWZMEIIUL T EBY TH D,

MON87460 LAnfdE LH59 Z Hu 7z,
NK603 IXmfE AW x CW &\ i-,

@  ERECESO B RERTIIC BT 5 B A

JREHIZ DWW TIIREM 2T 7 < KEOREE, A% a, FERED
FAKRIC DT CTOBEBHIEN NN L2 BIR TH D L3501, AFv
SRR EM A AR & T DN D (OECD, 2003), 723, HAEIZBIT D AR
AT DOEITR N,

(2) fEHZEORE S K OBLIR
O  EALCESMNBIT D 5FH SO N

h7E R I UOFKEEPFITS D 9,000 FFRTE S TWS (OECD, 2003),
ZO%, NEOTFIZLY B, Sl R 2T, ALICHT 1500 4£~200 4EET
2l BIRROFRANTW R Er a v RnHEBIL, A% a, AV T AR
@ﬂﬁ%%%?%)ﬁk@@%ﬂ_hﬁbtoEwﬁ%@ﬁﬁ@¢f7)/
M Ty b, Ay AL = NlEREDODZEOERFENA T EEZ BT
W5, DRENTRIE 7 41579 ENCERUEAER L0 K TH 5
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&S, ESORESR TRV (%51, 1987),

©  ETDRERHE B TIE, e FER KOS

S

BUE, ke LCOFARERTH LM, &M, BFMm, BHe o/
ELTCORBYLZIRICH=% (OECD, 2003; 4§, 1987), BifE, hvEtrnay
TR TR ORI FHE SN TWDHEY T, KE, PE, 7791, TAEr
FUR I —r y SGEEZ EA T, Ak 58 FEH S R 40 I HHEi
THEEFHETH D (OECD, 2003; HLIL, 1981),

[ Ak B2 SERE B (FAO) DR HFHUC FE S < &L 2009 2B 5 2R o
FUER I ORI 1ES T ha THY | BIEZZET 5 & KEN
3,246 75 ha, P[E 3,048 7 ha, 77 /L 1,379 77 ha, 1 > K73 840 75 ha,
AFT N 720 H ha, A2 KR T23425 Fha, 74 U B 28268 75 ha &
72> TCW% (FAOSTAT, 2010),

B/E, DORETHRE S TWAS F Y Er o U 3#EF B, fEHEX Y 57
ha— b ERHOAL —Fa—2RH0, 20010EDOFAY T ha—ro0
VEATHEAEIEAY 9 77 2,200ha T UNFERITHRI464 7 F > TH Y (BMIKES, 2011),
2009 4ED A A — b = —  OFEREREIEHK 2 75 5,500 ha T, INEEIIR 23 75
5900 h>Th D (EMKES, 2010),

DOABE 2010 FEICHESADHR 1,618 T oo hyEnav a2, &
fhoe TEA, TLTHEEALE LTMALTWS, TONRIT, fEHHE LT
FL132 T hy, B TEMAELTR 486 TRy, T L THEAE LTH
2,407 FTH D, B, BEHAE L TRMAL TS B3 HEEZZET D &7
TUANY Ry, =a—U—F RN 339 b, FTUMN301 bt oT
W5 (MBA, 2011),

ORETOERH b 7Ea a2 v OEITHRESEIUTOEBY TH 5, L
EDIVNCE D EATHERELIX, 4 AP~TFTA»5 5 HPR~TARRHZ,
W A FE 1 102 24729 6,000~8,000 K CThH D, FHE BrE, L&FHiT—#
DIEETITWV, EBMINZ 2~3 EITo, INHEHIL9 A TANH 10 A T,
BRSO P I T 00 < L ARE S HAE, L TIEROCEE VY (RIE, 1981),

ek, ENTEEE A ——ORFEY 2 MIESL &, BUE, —RICkE:
AL LTHRENRTWS FTERaYDIFE AL IT -RMERELTE (F1) Th
L8, INHEFE DN BUEICRE I & LTINS Z & 13— AT,
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(3) BT N OVERE TR

A FEARRRRE

o ARSUIEF REZRBRET O ST

NUEr 2 VRO IFEORARE L 10~11°C, Ha#iRE 1T 33°C & ShT
WD, FEERICHEE SN D DT 13~14°C UL ETH S (PFf, 2001a), b fE0 M
([Z &Ko THEFRFNIZ DR 58, BICHRICHER I THRIZIES D — 4
EOEMTHD (R, 198]), 72, hvErav i3 b e b EEAEMTHY .
Z ORIV AERE T UK T, RARMIZEHE TH D (Wi D, 2001), F
o, bUTBR I UETRAKIC L) T ENIRED 1.6 ~ 2.0 fFilho72 & &I
IR (WIAAR 721 3FE 4R) 23l L. R FE L 2D (FiE, 2005), £z,
e T o S OFERC IR T LEANE L, pHS5.5~8.0 D& TRk ATRE
Th D (TH, 1980),

BUED b7 Er a U IRHOREEEMLIC L VIEONT A TH LT
HARSGM Flok i 2 BAER T Z K-> T b (OECD, 2003),

N FREM ST E A

= BGESTHIIH O
@© FEAOPRIE, Bk IRIRYE X O 4

SERA LTI OB LT Y, BLkRitEiXvy, huEra v
iﬁﬁﬁ%#ﬁ%kbfﬂ%bf%tﬁ&f HIREMHTICBIT 2 B4R
PRoTBY, TORTEZOBMEEDLT-DICIZIABOMPNDSLETH D
(OECD, 2003), @%@%ﬁtiﬂ%hfmﬁw F o, ICHERF | HERE S I
M EICE T LT, HEEEN 10°C 12 L, WERKSSREEZES £ T
FELRWTZD, TOEL NHRIRETITIER LEEES D (Z5ih, 1987; HAT,
2001a), F7z. BICHEFEL THAERE SN FICH7-%1E 6~8 R LLE 0°C LA
TOARIZE B END EELFTE 0 (OECD, 2003), DI % 6~8 F-44%
F3 D121, F3AKS 12%, IR 10°C, AR 55%LANICERD Z & 3B
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T& % (OECD, 2003; H4F, 2001a),

@ REEIHOKRAIA I BARSKMEICIB W TIDIE 2 B L 5 2k 3
B b O AR

MU ER I UIIREBIE YT, MBI 5, BARSMFIZBW THEMIA
ZEAL D DMEMSUIZRE DD OHFERMENH L E VO HEIZZNETO L
Z AR,

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

~ e o MR R O — FAEEY T, R 2R JEETE T H D |
95~99%IIMFEZ T L > TELNI-FE-IZ L 0 BHET 52, BE=H b hE
To 5 (OECD, 2003; THE, 2001; B REMHEESLZES, 1987), hVER=
v ERHERTREZ2 DX, [FI U Z. mays fEIZ & £ 41 Z. mays subsp. mays (L.) Iltis @
MfEE LT END —HFEDT AT > b (Z. mays subsp. mexicana) %z O°
Tripsacum B CTH 5, hvEray T4y MIT#EL TWAEAIZHEBIZ
RHMET D03, Tripsacum J& & DRZHEITIER ICHi ToH S (OECD, 2003), 74
Y NEAF T ING T T TITT TAR LCE D | Tripsacum J& O 43 Af H
WAL T AV WHEE, 2 e BT NLAR Y ETIIENT TOT T AR O
K, ZoEopLHEZEZONDAXTTVa, Ty T~TICRKRELS 53N
TW5 (HiA, 1981), DBETIX, T4 > b RO Tripsacum Jg& o B A= | X
IR TV,

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

kT 2O AROMERIZIE 1,200~2,000 1 O/ NE B D (1,600 J5~3,000
FAEDOIE KL 2 TR T 2 (FiA 5, 2001; HAf, 2001b), EK D Fam i E DI
LR T TIX 24 FFHILIN TH 525, BREEIZ LV RE S HR D (TF], 2001b),
RO 1 K720 OEEITR 3.4x107g TH Y (RIS, 2003), BRIE CHEAIT
90~100 um T& % (Raynor et al., 1972) . ~ U7E w1 I IJRBEIC K 550 E
THY ., HREOBTEIZ X - TREE L7 B0 i, MR S L72/skic s
LCHIF L, 24 FEHLINICZ KA 52T 3% (OECD, 2003), £/, hUEr =
TOERITEIC L0 RECT 525, WRBERREEIL. AR SEEEY e £ Ok
DOHEEL LI DB | 200~400m & SHTWD (TE, 2001),

A JEIRE
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~ HEWEOEAN

FUER 3TN, HARSM T TEH OB AR O AT SUIAR
(C e RITTAEWE OEAITRE S TR,

L ZF DM OEHR

% T7E T 30T 1579 IO EIZE A S LTSk, BRI o AR 5
CINEThUERaURNBEARSE T CTHA LTRSS STV,

2 EnHH X A ORISR D

RLMRMME b e 3y (S cspB, Zea mays subsp. mays (L.) Iltis)
(MON87460, OECD UIl: MON-8746@-4) (LA TMONS87460] &>, ) KR
EHIZ Y ARV — M b w2y (82 cpd epsps, Zea mays subsp. mays(L.)
ltis) (NK603, OECD UIl: MON-@@6@3-6) (LA T INK603] &V 95, ) ZHERD
RMFFEEEZ AW CRE S 72 A ¥ v 7 %#t (OECD Ul: MON-8746@-4 x
MON-Q@603-6) (LA T [RA KX v 7 R/ hUErm Ay L9, ) IE, BlR#H
ToHDH MONS7460 K N NK603 DZFNENDRMEEHF T 5H, LLF T
MONR87460 } O NK603 DFR 2T D MIC OV TS 2 fedi L 72,

(1) HLEZERIZBET 5 1
A RN O R EE S O H 3k
MONS87460 & X NK603 D ZiL-ENDVEHIC IV S 7= i 5AZ IR ORE Rk &

MREROBRIL, TN 1~ 2 (p9~10)k 'FE 1~ 2 (pl1~15) TR
Lt ThD,

B MR OTERE

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

MONS87460 & X NK603 D Z3L-ENDVEHIT I & - i Hag s R sl 2
FOEREIL. ThENE 1~FK 2(pl1~15) IR LIZEBY THDH, TDIH b,



HIEMR T CThHREIRRY =2 v 7 EHE B (% cspB) EHin 1K Z cpd
epsps BAG T OFEMIZ DWW TIX, FNENER 1~FR 2 (pl1~15) (TR 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
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Msc I 8742
CS-nptll

TS-CTP2

OR-ori-pBR322

PV-ZMGT32
9,308 bp

CS-IZ cp4

CS-tiZ cpd
epsps

TS-CTP2

Sca I 4704

2 NK603 DIEHICH WS L7 PV-ZMGT32 D75 A 3 R~ v 772

RN FEHE S NI AE B AR DR L OB O BETIX AARE V¥ MERSHICRET 5
10

PV-ZMGT32L



# 1 MON87460 DYEHIZ V- PV-ZMAP595 O &4 Rk B35 o i ok} Uk BE®

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 a—= 7 OBIZFIH S 7-me 4,

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
THD 3"(9)-0- nucleotidyltransferase OFME 7 &2 E— X
—, A= NEEE Y —IRx—F—, AXTF )~
YBHHWNEARNVT b A Uit E 5T 5 (Fling
etal., 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

IORFN LR SN AFRITHR DR R ONEOFTIX A ARE V¥ MERSHICRET 5

11




# 1 MONS87460 DOEHIZ V= PV-ZMAP595 D454k B2 3% D i 3k K U AE

(i)

T-DNA I8 (%:&)

CS-t% cspB

Bacillus subtilis HkDWEIKE Y 2 v 7 EAE B (WX
CSPB) % 22— R¥ 5i8/x T (Willimsky et al., 1992), #H#f
35 —-2-(1)-a-@ITr LT,

Intervening Sequence

DNA 7 u—=2 7 OIFIH S 7-Bl

T *6-tr7

A. tumefaciens HISRDERE. 7 s 1D 3' K IEFN AR E
T, RV T7T7={b%x%ET 5 (Dhaeseetal., 1983),

Intervening Sequence

DNA 7 u—=12 7 OIFIH S =Bl

loxP ™7

NI T VAT 57— Pl OFHEZ AL, 2 >—F CTHERET
%, Cre U b —+ (DNA M#LZBEFR) 232 OO lox
P 278595 Z LI X 0 MICHAET % DNA fEIk % B
=3 % (Russell et al., 1992),

Intervening Sequence

DNA 7 a—=2 7 ORRIZFIH Z 7= /L8

P-35S

BV T7T7I—FWA 7 TA)LA (CaMV) @ 358 7 E
— X —fEI (Odell et al., 1985), AR DGR CHEET
ICHMBE 2RI D,

Intervening Sequence

DNA 7 v —=>2 7 OEIZFI A S L 7-Be s,

CS-nptll

E.coli® F 7 > ARV 2 Tn5 ICH KT 58T (Beck et al.,
1982) . FA~YA T THATH T AT =2T7—F 11
a— R L, RIS A T RO T~ A 2 ik
2 ET 5, BIaFEADEE, MM BWY 28T 5
TeoDO~—J—& L THWOS (Fraley et al., 1983),

Intervening Sequence

DNA 7 u—=" 7 OBIZFIH S 1 7-Bi4

T-nos

A. tumefaciens T-DNA HI2RD / /XU G RkEESE (nos) 1B
510 3" RIGIEFIRRFEIK T, mRNA ORG24 S H,
RV T T =t EFHET 5 (Bevan et al., 1983),

Intervening Sequence

DNA 7 a—=2 7 ORRIZFIH S 7=/ 8

loxP

NI T VFT 7— Pl O ZENL, 2 >/ THERE
%, Cre Uz b —+ (DNA M#LZBEFR) 232 OO lox
P 278595 Z LI X 0 MICHFFET % DNA fEIk 2 B
%9 % (Russell et al., 1992),

12
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% 1 MONS87460 DOFEHIZH V- PV-ZMAP595 D &HER% B35 D H ok Kk O RE
(LX)

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 A4 5E1R)

3B _ Border (3£ A HCH)

4P _ Promoter (7 11— # —)

3] _Intron (A > b )

6T _ 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,

13




# 2 NK603 OYEHIZ V= PV-ZMGT32L O &4k B2 0 H 3k M Uk pe?

HERR B | B R O E
% cp4 epsps B+t > PO
4 % (0. sativa) D7 7 F > 1 Bl 07 ot —X —EEk, HHY
P "' -Ractl BIGFARBLEE S (McElroy et al., 1990), KD Rk CIEFHY
ICHBBEFERISED,
[ %2 Ractl 4 % (O. sativa) HEKDT 7 F &5 DA >~ kv (McElroy et al.,
1991), HHYBS T OFEHOHIEICED S,
T r A XJXF (Arabidopsis thaliana) @ epsps iBfs 1D H T, EPSPS
TS H3.CTP 2 HEE O N RN AR T 2 3R EIE T F N & 2 — N3 5

B (Klee et al., 1987), HAVE FVE 2 A ) & 5k~ L k4
60

CS * L% cpa
epsps

Agrobacterium CP4 EfEFHKED 5-= / — /L E /L E LT 2 FR-3-1U VR
ARkl F#EE 5T (Padgette et al., 1996; Barry et al., 1997), fi#H <o
FEHL A (7D D 7 OB A CP4 EPSPS B FHE O N Kb —FH D
Uy U AHEIN TG,

T %5 nos

A. tumefaciens T-DNA 3D / /XY & pkBESE (nos)iB s 1D 3' Kimdk
FHERAEIL T, mRNA DT L& EE, RV 77 =/bE2FET 2
(Bevan et al., 1983),

WE cpdepsps Bl Tty O

P-e35S

THT N —fEEE (Kay etal, 1987) 28O, WY 7T U —F WA
s %A LA (CaMV) 35SRNA (Odell et al., 1985) 7 1 E—4 — &
9bp VU —&—EAl, MWD TEEIC HBELE 2B S
60

I-Hsp70

FUERITOMT gy 7 EAE 70 BT DA > brl, ZmHsp70
AV b a TR T DKL ORBLEZ SO LT DIHW G
% (Rochester et al., 1986),

TS-CTP2

v A XJAF (A thaliana) @ epsps iE&fs+- 0> T, EPSPS & FHE D
N KNI AFET D BT T T R 2 a2 — K9 5 A
(Klee et al., 1987), HWJE AE 2 MIVE D O BERAR~ L@k 4 5,

CS-24Z cp4 epsps

Agrobacterium CP4 EEFHKD 5-= / — /L E L E LT I FR-3-1 R
ARk FEE s T (Padgette et al., 1996; Barry et al., 1997), fi#H <o
FEHL A (7D D 7 OB A CP4 EPSPS B FHE O N Kb —FH D
U rnaA T lBHEINTWD,

T-nos

A. tumefaciens T-DNA Hi3kD /XU A kEESE (nos) i&fs 7D 3' K
FEFFRAEIL T, mRNA OB A2 &S, RN 77 = bz 542
(Bevan et al., 1983),

RFICREH S Nl

BITAR B HERI R OB OEALIL A AT L MRS HITIRET
14




10

# 2 NK603 OEHIZHVVZ PV-ZMGT32L D EAERKREZE O H 3k M OFERE (¢

)
Z Ot FEHRITIXTFE L TV
lacl =2— RfEg D —%} (Farabaugh, 1978), lac 7"& & — & —(Dickson et
lac al., 1975), lacZ =2— REEIRDO 0572 HEHT, 77 h—AZHK

S, Bk~ — A — L LTHWOND B-TT7 7 M X —EB AT
% (Shuman and Silhavy, 2003),

OR ™°-ori- pBR 322

pBR322 72 & Hit S 7= B HUBHAATEIE CTH 0 . E.coli ICHBWNTR Y & —
\Z BEHHRE &2 1 579 % (Sutcliffe, 1979),

nptll

E.coli ® k7 AR Y > Tn5 IZHKRT 5B T (Beck et al., 1982), *F
FvA LT HF AT h T AT 2 T7—F N E2a— KL, #WICxA4
~ AU ROI T A v Ui E A 595, E. coli DM DR
2 —DiEk~—1—L LTHHWHILS (Herrmann et al., 1978),

1P _ promoter (7 11— & —)

%2 T _intron (A > h E )

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

4 CS — coding sequence (21— o > 7Kl F)

"3 T — transcript termination sequence (#575-#& F5 AL A1)
6 OR — origin of replication (1 H.FH AAFE )
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@ HIRHET R O8I~ — 4 — DRBLUT L 0 A S5 B EOBIER
UHEAENT LLF AT S 2 E BB DL R TOBEAE L
MR E T 2R AT 08

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

MONS87460 F1 C3HL4+ 5k CSPB X, THEMIE CTd 5 Bacillus subtilis &
H¥RkLTW5,

75 CSPB IZ RNA [ZHEE L. RNA O “RIEEZ N2 Z LN b T
W5, E7o, BROMIEICRMEL, EMEMICEFET 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,

[NPTH EHE]
TR BRI O 7= DITE A S HUAEWENE~ —h —8m 1 Th 5
nptll & IEKRBED N7 ARV > Tns HETHY . 22— FEDd NPT

BABEET I 7 ) ay RRGUVEWEN T ~A v 0F)e U ViR L TRE
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fbFoZ bickoTInNbOHAEMEICIHEZ L, REL T T~ A
VDR ASDORINT K > TREEHMIE ORI N FTRE & 725 (Beck et al,,
1982; Nap et al., 1992; Shaw et al., 1993),

[%Z CP4 EPSPS & H'E]

W)L 7 U AR — R 2T 5 L 5-= /) — LELEL T I3V R
A A% (EPSPS) (E.C.2.5.1.19) 23fHESIND Z LI X W EAE AT VA
DFHFERT I /el TERI RN TLE 9, NK603 O HAYESFT
HDHUE cpd epsps BIETIEFREA] Y AW — MIEWIIHMEEZ FFoW A CP4
EPSPS FE HE Z# 39 5, i cpd epsps Bis 12 &k - THEEA S 5 k% CP4
EPSPS B H'EIX, 7V AR — MAEF CTHIEMHEZZ T W=D, fRé
L CAEAE 2R 5B CTIEy S IMAERNIERICHEL CTEF
THZENTED,

728, A cpd epsps BIn T, MM TOFRBLE L =D D72 DI B AR
CP4 EPSPS EE HE OMHREIEMEZ A5 Z L D72\ K 5 IZEFEA cpd epsps &
G OEIFINI K EEMZ DO TH Y, 7/ BESNCE LTI N Kin
MOZFEHOEY PR A TV ATHEESNTNDLDORTHD, 703, NK603
WZiE, Z U AR — MR DM A R T 2 72, B cpd epsps Bin Tt
v hMR 2 OEAINTVD,

BIRM TIHILT 52 CSPB, NPTII & HE & Utk Z CP4 EPSPS & /& )%
BEENO T LV LRERE EEER T I BRES AT 5 E 9T —H X
— A (ADS8, AD 2009, GenBank, EMBL, PIR, SwissProt 5¢) % HJV TLbig L
&2 A BEET LS v EREERITERENED & HEFNITIEAE L T
77

@ 18 EDOFSRERE BN S EDLEITEONE
[2Z CSPB]

CSPB % & # ol FH 3D CSP 1% RNA (ZFERFRAICHEA L. RNA ¥ v 1
ELTHINTWD EE X BTV (Herschlag, 1995; Jiang et al., 1997), =
D7D, CSP IXTFIRBIGI SN D L 9 REME T THLRERB IThN D K H 1Tt
A— F T 5%E% > (Graumann et al., 1997), CSPB 355 % HEFHET 5
& 9 7R EEITEF > TR 59 (Schindler et al., 1999; Weber et al., 2001), CSPB 7%
BESBIEMEZ 5D & DA T2,
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L7278 5 T, MON87460 H TZE CSPB N HHL T4 Z 212 LV . tkZ CSPB
DEEZ L L Tl X R OMRBMED N AE LTV T2 LidhneEZ BN D,

[NPTII ZEEE]

NPTII EHEIXT X/ 7V a2y RRFAEWEOH T 57 I/ Bl RO KEE
HE ) Vb D G E T HEFE CThH S (Shaw et al., 1993), NPTII & H
HiX, xA~ATy, WF~wAT . RNaevATy, URARZw A,
TFurDOEIRBENTET R 7Y ay RRFUEME DY VU ERALEGC
DHEELTWD Z ENRHE I TV D (Price et al., 1974; Davies and Smith,
1978; Davies, 1986), = 5 (2, NPTII & & OREIETE A0 72 Bt O #5 55 NPTII
EAEET I 7Y ay FRREAEWEO T X 7 B RO E O 72 224k
(B : K ERET D, 7V EXEZUET LA 2L, 7 7Vav R
RIVEMEZILE LT HZ N TERLBRDZEDRINTWS (Price et al.,
1974),

L72h3 5T, MON87460 1 C NTPII EHENFHITHZ LI2X 0, FHHO
REEDNAELD Z LVt E2 55,

[2Z CP4 EPSPS & H'E]

2 CP4 EPSPS & HE & #REAYIZIR —CTod 5 EPSPS X, H&HRKET I/
EAEGHT 570D X I PRI A LT SRR RNE THh DL, ARIKIC
B SRS TlE722 <. EPSPS {EMEAHE R L TH, ARKBOKKEY TH
LHEERT I JBOBRENRGEDLZ LT nEEx 5N T\5, 72, EPSPS
FEETHDHHRART ) — /L EILE UERIE(PEP) & o % X R-3- U L FRIE(S3P)
ERFRINCEIRT D T EMNMSITEY (Gruys etal., 1992), Z L5 LA HE
—EPSPS & UG HZ ENMBNTND DL SIP DELATH D U F [T
HD, LML, EPSPS DU F I[N TN S3P & DKISIZONWT, KGO Z Y
5 & BoR R R EEL (Specificity constant) kea/Km Of TLE#E 45 & . EPSPS
DI W L ORUGFFEMEIT, EPSPS @ S3P & O RSB DH) 200 545 D
1 1Zi8B X7 (Gruysetal., 1992), o= I &% EPSPS OFEE & L CIST 2D AIHE
PEIFABR D TIE W,

(2) X7 H =T B IER

A ZFR RO K

BRROIEHICHWENT T TAIR - X7 Z—[FLUTDLEEY TH D,

18
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MON87460: E. coli 3D <7 % —pBR322 (Sutcliffe, 1979) 72 &% & [ THESE

Z#7- PV-ZMAP595
NK603: E. coli H3kdD 7 % —pUC119 (Vieira and Messing, 1987) % % & (24

B 7- PV-ZMGT32

o R
O X7 X —DOH FE M O FEfC A

BRMOIEHICHWONTZ T T AI R « X7 Z—DHEFIILUTDO LB

Th D,
MONS87460: PV-ZMAP595; 9,379 bp

NK603: PV-ZMGT32; 9,308 bp
@ FFEOKIEEE AT DHERSNNH DHEIT. T OWRE

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
NK603: I ~A v ooxtd~A vl T ) 70 ay RAFAEWEN
M %A 595 nptll & {s 1
B, R U720 T, MON87460 (2D % nptll G+ EA STV D A8,
NI OF AW EMERAS 7136 EICITEA I LTV,

@ XU K — DY DO N OG22 5803 OfE BT %
15
PV-ZMAP595 & O PV-ZMGT32 O JEIMEIINT I H S TUVRLY,
(3) BEInT-HEHa 2 AW OFEL 515
14 wEENICBAINT-ERSROER
MONS87460 & X NK603 DZI-ENDIVEHD - DIZE FENICBA ST
T A3 R« R Z—PV-ZMAP595 X PV-ZMGT32 O EFZ L Z N F N

1~3% 2 (pl1~15) |ZFLdk L7z, Fo. X7 X —NTOMG IR ORI DAL
& & HIFREER I L 2 OWEBALICB L Cid, ZnEnX 1~ 2 (p9~10)IZ7 " L
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7’9
—o

7 {5 ENICBA SRR OB 715

16 EN~DOEE OB A DOWTIXLL FO iEEZ W TIT- 7=,

MONS87460: 7 7' a7 T U g AJEIZ LY 7T A R-_XJ % —PV-ZMAP595
@ T-DNA I Z A L7,

NK603: /S—7 4 Z VI AEIZE D T A KR X —PV-ZMGT32 O—#E
TdH D PV-ZMGT32L A L7=,

N B X AW OB R ORE
O EEEIBA ST oo ik

RS OB I, DLT 2800 L7z v T T - 72,
MONS7460: /S E<A 32
NK603: 7' U A% — |k

@ EBOBANTENRT 7axy 70 g MEDOGEIXT 7 a7 7 ) g LD
FARDFRAT DA

MONS87460 |2 W T, EHi~HL_= ) 2Rt 52 ik 7/
NI TV ADREEIT-TZ, 728, MON87460 (27 7' a7 71 7 AE{K
DERIEL TN Z i, HAR_=v ) VRO ES 1l MONS7460 2 L
TRz, 2o ETT 7"y 7T gioan=—n BRI TH RN
EERBIERT DI L THERE L, 728, NK603 IZBW Tk, 18 E~DOEREOE
MNFN=T 4 Z VI ARZ L VAT, 77 a s 7 ) g METHO T
A%

@ BIEBASNIZMIEN b BA S NIk DAY OFER 8 2 Rt L
TSR WREEI SR HE U 72 R0 € Ot D A S ARNE R BRI 02 70
THRZIET D 72OV DR E TO B RO

MONS87460 1%, FF{LIERTH 5 Ry AN ZNENR R U E v = o fhfll LHS9 &
RS ET%, B L2, R RIS W TS CSPB O3, )~ A 2
O OB A EL DR THEA M2 MR L, Bk SN RO % 4 E
NBAG T O L T RER A ORISR E LTz, TORE, K&Kzt
St & L C MONS87460 % #&fk L7,

20



NK603 I%, HET » h a3 — 2 RO RN OFf 2 OmFE & AR L, 1997
EL D RHOBIKOAN 2 BAE L. 1997~1999 4RI/ THE 103 % FrdiEH;
I TR OVEBRHER Sl OWTHE LT 70, F72. % CP4 EPSPS &
FE DR O NER T OO EEITV, BRI BoRfE 28k Lz,

5
[MONS87460 x NK603 DB D& ]
RKAK v 7 %% N 7ET 223, MONS7460 & TN NK603 O H 22 8l &
T 5 - RHELETH D (K 3, p22),
10
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(4) FRENICEAN LT R DAFAEIREE M OV Y 3R 1IZ K D IR E R B DO Z ENE
O BA SN FIET DT

MONS87460 KX NK603 OENELEFIZbUyEras s ) A BICHEETD
T ENERINTVWD,

@ BAINT-ERBOERY) O 2 v — N OB A ST 0G5 D5
A BT DIREDZEEM:

[MON87460]

Ty NOHTIC K D E AR OMT ORE R, MON87460 O k 7 &
0y ) AHO 1 HPNGENEGE TN 1 a8 —1FET D 2 ERMERINT,
Fo. BABELBIILE L THRMRICEBLTWD Z EREEHERICBT 54
Fr7ay MW L > TOREhTz,

723, MONS7460 OYEILELS DfFNT 51T > 7= R, BABE T O HEER
FHIK (PV-ZMAPS595 @ 2,816~3,172 bp) L UZIZ#i< P-Ractl FEHIKD L
733bp (PV-ZMAP595 ™ 3,205~3,937 bp) DKAENFRD BT,

[NK603]

T ay NN L D BB T DT OfER, NK603 D5 ) X v 7
DNA D 1 % FTIZ, W cp4 epsps Bin Iy NOKXRUO@N G758 ANE
BN | A B—(F7ET 5 2 L3RR STz, MBI FITLE L THRIR
ICEE L TWD Z EREEHRICB T A2 7 ey Mafric k> TURE
7=

F72.NK603 2B\ Tik, £ 0 3 RKimir 71213 Ractl 7' = &— 4% —d 217bp
DOWrF AE BT D 3 KA H T THEEL TS Z NS 7o
> NAT RO 3R DR S & T 5 Z LI X VB BT o T,

B O PRIEEEED 217 bp OErAIZESE LT, strand-specific RT-PCR
PITolmb 2 A, MAEMLT D Ractl 7 uE—4% —X (% e358 7 aE—H —D
WTNDPNHEEE ST nos 3’7 —I R —F—% 1 —RZAL—LTWHEEZ
SN D EWERBEY I o0 o> 7=, LA L NK603 (280 TidikZE CP4 EPSPS
EAEOBZRDNRD B, W CP4EPSPS EAE 2 g7 =2 — Y a VERAEIX
B SN hoTo, ZHuE, F—IFx—F—% VU — RAL—LTIREEYIZ
BWTH, F—IRx—F—0 LifIfEEa R RESRLTWLTEH LB X
bz, bz L, 20U — KA L—IT eI E L 5. 2 7o
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&iftiam S AL, 2004 4F 11 H | BAMOKPER K OBREEA X 0 Bis Lz EmED
i S O HHINC L 2 2B DA DRELRIZBE T D IEAIC IS < B —FEfl B
e (R E ISR ICET 27200/, i, T, &, ERL OB
FA NN SIS D178) OEREZITT-,

F7-. NK603 DOEAEIEFITHBWT e358 V' —X —CHEINH%E
cpd epsps IEin - O 2 — RiEIk O 5°Kimn 5 456 & H L O 641 & H OIS
TN, YR 7 A FROfEREEKRLTTF IV (T) by by
v (C) IZEBL LTV, ZDHH, 456 FHHDWEIEDOEALIZT 2/ BEOEAL
WZIFFE OO 72V, 641 B H OHILOZLIZ LY €358 ' rmE—% —|Z L -
CTHBLT D CP4 EPSPS EH'EICHB W T N KNS 214 FHOT X/ BEN
JED CP4EPSPS EHE TlXu A S U Zol=0n, Fal U iiEbb 2 L
L7 (COEHEZLT, [L214P) W1 9),

L214P [ZBI LT, N KI5 214 FHD 71 U X EPSPS 7 7 X U — D
PREICHZED 7T SOT X JBRIITEEN TV W & 207 2 BROE{biX
EPSPS DIEVEFRAL K N =R TG I B A RIE S 722 & L214P & i CP4
EPSPS & FE OFFRTE M RE SHENRIETHH Z L L0, L214P L&
CP4 EPSPS H H'E OHfE L #ERRIZIAE CTH L & B2 b,

L214P SEEENOEEART VL7 L RgRE FEE T X A2 AT 5
MWEID T—ERX=AEHNTHIR L= Z A, BEIT LS > EEED
WZHALIMED & DELH 2 G LTl Tz,

Z OEIEOELITEB O R THER SN TEY, ZE L THRRICELB LT
WS ZEDNRD BT,

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

MON87460 & TXNK603 1T T 1 2 B —722DTiZEY LR,

@ (6)DDITEBWTEALRINI IR I DRI DOV T, BRSO T TOEIKRR]
K VA CoORBLO 22 EM:

FREDLEMIZOWTUILA TDO X 5 IR LT,
MONS87460: ELISA 112 X % & & D F HiHeRR
NK603: ERLOIEFE CTRREHR 7V A Y — MEAi 21T, s CP4 EPSPS & H
BENEBIAR TR L TWD Z & 2R LT,
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® UAINADREGEL OMMOREEE 2R L TBA SRR )N B A B %
(B SNLB TN H DAL, L nEEO A& O

MONS87460 % NK603 (2 AN 7= OEHNZ I3 5E % e & 3 D
g E/onicsh, 74NV ADEGEZE DM O 2/l L C R AR <
REEINDBZIUL R0,

(5) BRI 2 AW %% O f K& OB O T IEI NS Zh B DR K UMEHH
i

B G RN DEL O 7 50 DNA BAE 754 ~—& LTH
W5 PCR IZ X Y. MON87460 K TN NK603 TN ENE RIS Sz &
NARETH D, RAX v 7 RE N7 oY 2R R OGR4 5 7= D12,
ERoOFEE FTER O R T AT O BERS B,

(6) FEEXIIEEDRET D08 EOF E OFEE

O BASN-EEBEOBREY ORI L0 M5 S A T A e
FRtE o BARM 72 AR

KRAZ 7 R N UER T UNNISBRMIZH KT DL FORHED T G-
nTW5H,
MON87460: & ANEnT-IZH KT 582 CSPB (T L 2 e
NK603: 3 AGE{E I H KT 5k CP4 EPSPS BRAEIZ X D BREAI 7V AR Y
— Nt

MONS87460 1 C3HiL4 5 k2 CSPB I B. subtilis ICH LTV, CSPB %
T 3k CSP 1L RNA ICFERFRIICHES L. RNA vy Xu > & LC#)
WTWD EEZ BN TWD (Herschlag, 1995; Jiang et al., 1997), CSPB (3#r 5 %
BEEEAE T D X 9 7 BBEITEF > T3 59 (Schindler et al., 1999; Weber et al.,
2001), CSPB EERTEMEZ 2 & OME LRV, £72. MON87460 TIHEHLJ
HZ CSPB & RNA v X b LT ZENMONTEY ., 5% EH
EHE LY, BMEEEEAT D EOWE TR0,

F 7o, BEIR~—L—& L TMON87460 |2 A X 7= NPTII &R & 1%, BBE
FR MRS W E NS TW5 (Price et al.,, 1974; Davies and Smith, 1978;
Davies, 1986),

NK603 1 TR 5% CP4 EPSPS & H'E & #EAEAYIC[F]—Td 5 EPSPS
X, BEET I BEEART 1200 F I MR A2 M- 2ETH D,
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EPSPS [FRE AR RN m < | U F IMERIEE OFEEFER TN &b,
& *CP4 EPSPS FE HE N FEHLT 25 Z £ 12 L 0 EPSPSIEMEA YK L T & AR
EED TH DL HERT I JBORENEGEDL Z LTV EB2 b5,
HL@’kﬁﬁ>$x&y&%%%?%m:/ ZBWTHELY 54 CSPB,
NPTII 5 /& K O ZE CP4 EPSPS R HE L. EN TN B2 HD1ERIELZ & B

ML THER LTS EE X BND,

bR L7zEB0 AK2Z o7 ZMH b I NIB W TR 5% CSPB
ITEBREZFE LY | BERIEEZFF-> T 579, RNA ~OfEH b IER R
BTHDHZ LMD, BEDHEOAEZHEBEIEDLZ LidhnEEXoN5,
LN oaT, KAX v 7 R FTED 2 NIBWTRERT AMZ CSPB 78,
BrREA] 7 U AR — M Z FFRAICEL I E D L 1IBE 2TV, 70, AR
Z o 7 R hUER 3 UV TIHLT H NPTIL & HE & Ve ZE CP4 EPSPS

EEEIL, BWEERFREZET L 2 EOEM R EL KIFT 2
LideneEZOND, Lo T, ARAXZ IR UEFTaNIBWT, £
h%h@ﬁﬁ 7 R DR BUEE BB DE BT B T8 7o 2 e B % ] T3 AT RE

FITIRWEE X BT,

EDZ Einb, RRAL v 7544 b ‘7%1:7 AUNZENT, TRENDOHE R
M RO FEBLE HE 2MEAAEH 2R3l th iRV & B 2 b vz,

TR, SBRMERORAEAENFHAEERZ R L TN & 2R
T D72, 2006~2007 FAZARAZ v 7 FHE B UER 2L MON8T460 (ZH5\)
TIWENEL L TN E KR 2007 AR X v 7R yERa T L
NK603 (2 TEREH 7 U ARt — MtERZEL L TW RN Z & Z2Fii LT,

[ &]

BER DAGKEHI 7222 F 1% IV € MONS7460 J2 ONNK603 2 Hh T & btw 5 =
EIZEVIRENREL L TR WNE I DR T D720, KAAX v 7 R b Y
E w2y MON87460 L ONIFROIERAHL 2 N 7 E v =23 (HCL301 x LH59) #
W G) 70 THEAK A Stk T M OV EEEK Ay 2 IR U7 55 7 CkEs L, I &% bl
L7, ek, B L7eARRZ » 7 R4 F U E 7 a2 T MON87460 DiE =)
51X HCL301 x LHS9 TH 5,

2006~2007 TV D 4 »FIOIFY (WL 75 %2 (CT), 2V F (CL),
N T VLT A (LUM), 7 4 u% (QUI) IZBWT, KAX v 7R hUEn
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13, MONS7460. M OFEHE Z b 7 F 0 o3 KOG R AR 45 4 G
ZY) e BRSSO TR IR L2 R T W TENZER 3
AR THREE LT, #8072 KSR TO T vy b TlEmRERINELZ S DI
%80T A TV, TR ERIR L& TFTo 7 vy Tz
FAREW (V10) 22O HIIEA RN (R2) 12/ THEMZ Il Lz A b L
Ab 272 (3 3, p29), Wit A N L ADRDho T E D »ofEIER., +
BEoK oy 2 HIBR U 72 5tk NI 31T 2 P FERES ShfR DU & 25 86 B 72 38K 55 S
TIZBTARELY 15%U ERAD L TnD Z &L Lz, 15%LL LoD % 3
el LB, BFEPREOEBEANLRICLY FUER I VOIEN
15%FEE AT & O L D (Barker et al., 2005), = 51T, fERHHEE
TORB, BMEELOREORD S FUER 3T ﬁé%&beX@
PR L S SN TV A 72 (Campos et al., 2006), L5 DHEEIZOWT HE]
2Tz, TOREFR, CT. CL KONLUM DIFBICHIT 5 HHEAKS IR L7z5c

1 O P RS SRR O N Bl L B 72 KA S R ORGSR O & &
i LT 15%LL Lo 2R L, EOMOBEFMELATREEZ R L, L
LA S, QUI DIFHICIIT 5 HEEAKS %ﬂ@bt*#T@ﬁ¥%mm@
DO T ) 7 HHEK S S N O ERIE MO & & i LT 15%LL Eo
B ERET, ZOMOERE L ABREL RIS R T (F 4, p30), <
D=, QUI DIFHITRIFTHZ W L COMFLEITITE DR oT7=, 3 DD
iﬁ%ffﬁ*é%ﬁ;Lfabﬁ 2 W THRIZIREET VIC LD ANOVA %2175
7= . ANOVA THH i 5 i/ 2 Fe ¥ % T Fisher’s LSD 12 X W AR
v 7 RFE N TUEB 2T MON87460, *HROIEMHELZ N vEw 2 3 FEREO
i A 17 o 72,

%@F% RAH 72 b UET a2 L MON87460 DIV E X, HY)7e +
Ky S FCIEE N 13.1 MT/ha & 13.9 MT/ha, 38K %) %ﬁ@bt
#Tfi%m%mﬁﬂMmm&72Mmmf%ot(%smﬂx@k\wﬁm
DKM T %wf%ﬁx&yﬁﬁﬁkﬁ%u:v&M@%M@@W%m

MEHFAEBEITRO LR -T2 (p>0.05) (3B 6, p31),

7eks. HHEKGEHIR L7254 Tz T, MONS7460 & &R D IERL#HL %

7 ER avOMICHHFHIERZENBD LNTZOIZR L (p=0.05) . KX
2yl R b EnaY ERROIERBEZ b U n o ORISR E
EXRO LN oT (p>0.05), Lo, KAAX v 7 R bt a s kL
MONS87460 DU L, X OIEFHBEZ bvEr a3 LD EVVEEZRLTEY .,
ARAHL 7 F% b T a3k MON8T460 DRI HEHFIA EZEITED i
o,

T, RAFX v 7RI TER I LEHORE v T RFETH D
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MONS87460, F = 7 HE hEHWME b 7 E 2 =23 MON89034 K& ) NK603 % A2 Hd
SHTZAY v 7 RO ETIE, BHKDZHIR L7z 5 icsun Tt o Ik
MLz PUER T EOMICHEIFIAEEZNRBO LN TND, ZOAF Yy
IR ERAL 7 R L OFEVT, MON8I034 DIFEDHBEDAHTH Y |
Z DIFEWT LY MON87460 HI R D RZMEMIPERE N2 LT 5 L I1FE 21T\,
INHDZ EnD, BEKGEHIR LIZSFFICBWTARRY v 7 R/t b
Fruay RO Z b ER 3 DOMICHEHEINA BZENRD bl
Mo T=DIE, AN FROHEERICE D2 6O TIERNWEEZEZ BN,
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F 3 WU HHOK ST ROV A IR U725 TSI 1) 2 385 M b oo BFEHERE R (2006-2007 4, F V)

HEME (1 F)

cL! CT! Qur'
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
5A 0 0 0 0 0 0 0 0
BEEME 31.9 243 33.8 25.4 32.9 24.4 32.0 21.6

AT R BRI S e o T,
P FURBRIES:CL= 2V CT= AL T +F « T LUM= L7 LT X QUI= 7 4 X

RFN LR SN AFRITHR D MR R ONE OFTIT AARE ¥ MERSHEICRET 5
29



F 4 WU FHOKS ST OS2 IR L7250 TSI 1) 5 pa s R O TR RE i OV OB (2006-2007 45, F1)°

cL' CcT' LUM! Qur
Tk % K% K% TR %

wY) et HIRL W2 HIRLC wWY)Ze - HIRL- wWY)Ze thE HIRLE
BREAVCEBORME KOFEMHET ESLoN KT T K FEMHT ESLN KIEMET ST
50%ERHEHE T
DB 63.1 63.8 66.2 67.3 70.3 73.7% 67.7 67.1
EMEFER (in) 63.4 50.9% 55.0 46.0 50.4 41.8% 63.5 63.4
E (in) 110.7 79.7% 105.9 92.1 97.9 75.0% 112.0 112.8
& (bu/acre) 185.5 82.3% 236.5 152.3* 213.9 94 4% 203.1 196.3
I BB 2. (%) 56% 36% 56% 3%

BIBIRATT VT L D ANOVAIZ X 0 R &5 /2 e 44 % IV C Fisher’s LSD (2 K W SERHLEE 24T > 72 (n=3.3 )K1E/ 135) (p=0.05 THE).
* FAFHN TR Y) e TR SRR T & BEOK D ZHIR L= 5 T OMICHEH FIA BEEZNRO b Z & 2T (p=0.05),
5 '"FURBRIIYECL= 2)F;CT= HLTF -5 - X I, LUM= Lo 7 LT %, QUI= 7/ 1 u X

CRFNC LR SN AFRITHR D MR L ONEOFTIT AARE ¥ MERSHHICRET 2
30



F 5 ARAX v IR RUER L MON8T460 K USSR OIEMSLZ hVER 2T D
I B DS K OFEYERRZE (2006-2007 45, F V)17

PEMEHRYERGE PR EHR YRR

K53t [ELSMUN (bu/acre) (MT/ha)
WY 7 KSR AAX v 7R N UER Y 208.3 + 13.41 13.1+0.84
i MONS87460 220.7 +7.87 13.9 £ 0.49
SHROIERHLZ P yET oy 220.0 +10.19 13.8 + 0.64
THEKGERIBR LT KAXAZX v 7 R ER 95.8+18.36 6.0+1.15
ESGaN MONS87460 114.5 + 16.04 72+1.01
SHROIEHLZ Py oy 86.7 = 14.17 5.4+0.89
'CT. CL XT'LUM DiF Bl o5
5
F6 RKAZ v I7ZHEFTEDT L MONS7460 N O FROIEMHL: FER 2D
IV B D skt g oot 58
5 13 K53 A P-iE
W) 72 HEEK ST 0.351
KAZ > 7 26 N 7F T 23 vs. MON87460
TR EHIBLIZSET 0167
ES O T ES A 7R LR RAE T 0.377
SHHROIEMBZ bR v TEOKSEZHIBL-SMET 0.491
W) 72 HEEOK S 0.958
MONS87460 vs. XIFROIEMHz Pyt 2y
THOKSEHIRLU-SET 0.048
WIPIRATET VI X D ANOVA (2 X 0 FEH b8/ 2 ¥ % T Fisher’s LSD (2 L Y #it
WMER AT 7= (0=9. 3 I8/ 1FH. 3135) (p=0.05 THE).
10

[BREAI 7Y Y — Fip]

TES DARKERY 72 28 BT 1E 2 VO T MONS7460 & IXNK603 Z##MTEbhE 5 Z &Iz
15 X0, NK603 RZFHEDORRERZ U AP — MENZL L TWRWWE & 2R
HT, BREH 7Y AV — MR 21T, KRAFX v 7R TR

TRFE IR S 7zt
SRFICRRH S Nt

iy

ISR DR R ONEDOEET HAE S MRASHIRBE TS
IR DR R ONEDOEET AT MRASHIRBE TS

iy
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NK603 } Ot RO JE#AHA %2 b 7 =13 (HCL301 x LH59) % 4% 5 fEfk o=z
TRy FEEEL (1 EIA/IX x 5 5K18), RBRa1T-o7-, 7ok, R L-ARZ v 7
Fft b UEr 32 KON NK603 OBIAHIE 5% HCL301 x LH59 THh 5,

4 TEHNZBREH 7Y A — & (504 Roundup WeatherMAX) % JEHIAT, BV iE
W27 2 W (0.84 kg acid equivalent’ (a.e.)/ha GEE DA E). B\ & 27 kga.e/ha
(B O 32 fF OB ) OWREECTHM LTz, BREA 7Y &R — Mk 7 B B RO
14 H BIZBREANZ X 2R OIERE Z 0 EFITRO N2 0) ~ 10 (1FIERE
NIEIZEVFIEL TND) DR —MICESE 1 BECHELL, T—% %/
WTHEIRAE T /VIT L D ANOVA %17 - 721, Fisher’s Protected LSD |2 & 5 %
WECRRE 2 AT o 70, 7ok, Btk 14 H B ORRIZOWTE, 7—F I &N
IRNTE DRI T DR o T2,

WAi% 7 HEB OFMEHEROFRER, KA X v 7 R R 7Ez a L NK603 & DfH
TWT OB EL OBERFICE W THREAIC L A2 EOREICHH N2 f
EEIRD DNz (p>0.05) (F 7-3 8, p33),

? acid equivalent (BEFLE), BREAITANL, A2 & AR DEOE D AR EDH DDIETE
te, ARIKY OO THEAET A, BHEEDITBTH Y, HEMPITRANC L > TRR S, BREL
HloOwATE L L CTHRFIF OF IR OO &7 Ulc s, M 23 870 2 8 o [ CIrIEME /2 TE
PERR ST B D RS TE 222 TEMER Y & U C ORI & 2 s AL & LTV,
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10

F T ARAZ v IZREIUET I NK603 MO HROIEEEL: 70 a s OREHR 7Y A— M Gl ofdis ! KO
WD 32 fEDEAT R D) 1Tk HRRERE 10

SCNA7D):/ Eiih ix D 32 % O &
KAH 7 Rk FERHHA % KAH 7 Rk FERAHE 2
HIE B == NK603 N = = ryEBRIaY 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
WAtk 14 H B 0.0+ 0.00 0.0 £ 0.00 10.0 = 0.00 1.0 £ 0.00 1.0+ 0.00 10.0 £ 0.00

BB EIMEAEERR Z AR L TV D,

Ul OB elE, 0.84kgae/ha TH D,

2@ O 2 GOBMEIL, 27kgae/ha THD,

PRI 0 GEFEITRD HNRV) ~ 10 (1IRIERABEEICL VL TVD) DA — kST T 12,

#F 8 BT HBEICBIAARAY v 7R NTET I NK603 L ORI OIEHIL X b 7 F 1 o OSEFLEE O X i O f 5
11

AT B Jie 3 p-fiEl

W O & KRAH > 7 ZfE b UER 3L vs. NK603 1.000
KRBy 7 FM M yER Y ve. RO FUER I <.001
NK603 vs. XfHOIFHMZ PV ER 3 <.001

W D 32 £ DA & KRAH 7 ZHE b UER L vs. NK603 1.000
KRBy 7 FMhyER Y ve. RO FUER I <.001
NK603 vs. XfHOIFHMZ PV ER 2 <.001

PIGIRA T WIZ L D ANOVA %17 - 7=%. Fisher’s Protected LSD |2 L 2 ZEIEREZ 1T > 72 (n=5, 1A/ X, 5KE) (p=0.05 THE),

RIS 1Y
ARG S 1

RICER D MR M ONEDBERITAARE Y MRASHIZIRE T 2
RICER D MR M OB DBERITAARE Y MRASHIZIRET 2
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PLEDZ &6  FNENOBRM CHRET2EAER CHAEERIT <.
BALEBE AL THRICES SN ZENEFNOMEIZ, KXX v 7%
HhrEmaIZBWTEfLL TRV E R ST,

LMo T, KAX v IV RN Ena Y L EEORT A0 % EOET
b5 b vEr o ORI AERERAEEOFEIZ OV TIX, #RHT
T 5D MON87460 M TN NK603 Z E BN G L 7=k B KD E 5 L 7=,

@ DL B A F ) AT R RE AR M IC DWW C L B/ 2 B &
1EEOBRT H0%% L0 E O OFEOH L OFEN D H5E15%
DFE !

KAH 7 R R 7ET L OFRFETH D MON87460 K X NK603 D>
DENZIT B AW S ARIE BTN &2 LA T2 5e# L7,

Lo JEEEE CHEE AT O Bk
a JEREM OVER ORHE

MON87460 KT NK603 & TN ENDORROIEFIZ v 7T & D
T, LLTFDOFR 9((p35) IR LEHBICOWTHEZIT- 72,

Z OFEF, MON87460 O BHAE AL kwf@wﬁ%b%mt(%%ﬁﬂl@
& 3,pl2), 723, NK603 TIIMEIFHIABEZITRO bR d o Tc BIEER
3 D 3-2,pl7),

PAIEA T OLLTFICH i D a~g, ii D a~b, KOV iii D a~b IZFEHE S A2 IEHITAR D MR L O
ROBELITHARE LV MERESHIZTIRET A
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15

20

# 9 MONS7460 & TN NK603 OFEHE K OV & O RitE R4 ot 113

MONZ&7460 NK603

FEHFHRI O

FEAHFREL

SEHE

TERE A HH 91

O|0|0

A AR A HH ]

Pt

PHAE

S

e

o

A DREr

MRS

IFER] DMl -8 ER

LA

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

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

A )

DA AT o TR,

O MEZIT> T D,
*ORRTFRA B ZESUTE W ED b7,

b BN I T D ARIE ST R

MONS87460 DRI FER X 4 BeRE DR S (Boiii: 30°C/22°C (H H/
T, B DARIE - 20°C/ 15°C, FEDKIR : 15°C/10°C, HE DOAKIE : 4°C/4
ONZBWTITo 72, FOFER, MON87460 1T xR OIEMHIx hvEnas b
[FIEEIZ . A BN T 2ARELERIC KX - TSN L2 BIEREER 2 @ Table 2,
pl7), 72k, KERSENE FTICB W T A LTAREICBEI%S 4 HHOAEFERE L 8
HH OB K ORREIZOWTHE FIIA BEEZDRBO b v BIREER
2 @ Table 2, pl17),

NK603 (XX OIEfHA 2 b vt oo LEERIC, BB AR
BIZ Lo TEML LIIHEE L7z BIREERE 3 D3 3-4, p24),

¢ RIRDBA M ST M

BARFICEH SN RICAR D MR R OB O FET A AE o MERSHICRE T 2
35




FUEn a IR AEARDTH Y fEER, AFTITEH HRICHE
T5, BARLUTCREEH LY, BTA2EET DI L3R, FEEICHREEE
(ESERBR O T RFICIIHE R ORI MG E > TV D Z & 2l LT,

5 d TRtk O 1 X
MON87460 K (X NK603 1%, *IFRD IR 2 - 71 =23 & I @ WAEH
2 R LTRY ., EHOBESCKE JITHMEITRWVW I ENfER I LT
% (BIEE 1 0K 6, pl5; BIEEEF 3 OF 3-3 K OVEE 3-4a~b, p21~22),

10

e FEOAFER. BRIME, IRIRVE R O IR
MONS87460 %N NK603 & FNZENDORBOI MLz hoEras & D
T, LLFDF 10 (p36) (TR LTEHEIZOWTHHEZIT- 72,

15 ZDOFEF, NK603 O i hi (2 wfﬁﬁ%mﬁfﬁﬂmm%ht(%%g
Bb 3 D3 3-2,pl17), 723, MON87460 CTIIFFHFIABEZITRD e o
7= (ISEE 1 OF 4,pl7),

# 10 MON87460. MON89034 K T} NK603 ODFf - 0> 4k e & D F AT Dk 1
MON87460 NK603
HERE SR O O
H RO
Ay MR O O
MR & O O
BEREAE O O
— AR O —
RiBEL O O
— IRk — O
SR DAEES O O*
20 O : MEEIT-TW5,
— A AT TUVRY,
* REEAIA EENRD bz,
25 IR ML DU T MON87460 2 TN NK603 & L ZE DX OIEMH Lz ~

FradIndins, IERFOMBEIIERICEDILTEY . BAREKMETTO
BURIPEII B SN2 T,

UARICEH SN ERITRDEN R ONEOEEIZ AT P MRS RB T 5

36
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ii.

PRARME K OV HEZR|Z O T, MONS7460 J TN NK603 & FNEN D5t DI
M2 P UER 3 vORFROPELZIToT-MER, ZRITRL<, FEORIR
PEITERD b vZeo e BIREER 1| OF 4~3% 5, pl7; BIREER 3 OF 3-4,
p24),

f AME=R

OB ENCII AR MR RE R TR AEEIZABT L TWAWNWED, BlZREThH
MON87460 [ TN NK603 DAZHERDOFERIFATO 0o T2,

g HAEMEORELEN

MONS87460 K TF NK603 (2D T, THEfEmEaER, #iA AR, % IE
BREAT-Tc, TORMR, MEtFRIAEZETRO b eh o7 GIRER 1 O
7 6~8,p19; BIEEF 3 DF 3-5~F 3-7, p26~p28),

RS CHRERE 2 AT D72V iliR

HOANEOBRE FIZHBIT 5, MON87460 O 7 B GE & M9~ % 7= 9 .
MONS7460 & OSRIHBOIERI L b 71 = 3 A @ ks O A 1T h /a4
PRZRBWTHEE L, a BEELXOAEFTORE, b O 4ApER & BRITEIZ DN
THEEXITo T,

a JEREM OVER ORHE

MONS87460 K OB D IERRHL 2 R 7 FE 1 22D\ T, JEREKR OVEH DR
PEIZBIT DB (14 A FIER (A B) FER (%), BERERRHS (A 7).
AT (B R, BATEGRD (H B), BES (H B), & (cm), A& HERE S (cm).
S oo%, FERL RREA (A B, ICER O FEE (k). KB, Kifh) (2D
WCHRE L7, TORER, HFHUEE 21T - H B (IR, BE. SRS,
SO, INHEHI O FETE) T, AR IZHV T MON87460 & XD
IR P UE R 3 OMICHFFRIAEEZNPRD b GIRER 1 oF
9,p25), T2, MAHLEZ T 2HE IRV, HER I, /5400
M, BRTELARD . BRAEM], B s, R Rifh) TIiE. BATEAAOIZES
VT MONS87460 & xtFROIEMHE X FUEr 2> & ORI TEVWRRD Ll
BIREE 1 DF 9, p25),
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1il.

b flE DA PER MK ORI

MONR87460 K Ok FRDO IRz b 71 a1 HOWT, DA ERICH
THHEHE (RAMR, MR (cm), MEFERR (cm), WiFE, —FUERIEL,
BRI (g)) Zaid L7, TORR., ALMRE, MR, —fEREIck
VT MONS87460 & it FROIEFH 2~ 7 F 1 o o OMICHEHFA BN RD
iz BIERE 1 DFE 10, p28).

BURIMEIC DUV T, MONBT7460 &t HE 2 M v ER I L30Ty,
ISR DRI B DT Y | B RGIE R COBURIME I BIE: S e >

-7,

HEFE B AT DR Vil

MONS87460 O HAERES Z 5l 572, HERE, FEfB. "= RBRER, Meris
e OB E I AZ1T DR WS RV T MONS7460 K& O R oD FEHH A .
FEravERHEE L, a WEKOEFORME, b FE1 04 & & OBk
IZOWTHHEZIT > Tc, T ORR, HEFE OB, H/iIEIZ X 5REHDRZ,
LA RV A ERHIZKD2BEED R N LA %&51F, MON87460 O 4= 33 f#E{K
18 B, STPROIEMEBE 2 N a2 v 04 33 [ERT 26 EEAFEEE L TH
0. AT LT e BIRERE | 0% 13, p35), F72. 4233 i
ROG A IMEREHIT MON8T7460 TlX 9 A, XD x hvER 2T
X2 ARLDRO N oTe GIREER 1 OF 13, p35), €D 7-8, RS R
WZOWTHEFHLE I T 72 o 7,

a JERE K OVAETE ORI

MONS87460 & OGHFEDIERIL 2 F 7 Eu I 2O\ T, JTEREEN VT O
MEICBET 2IEE (5 THH FEERV (H B).BHEER (%), FEE (em), @& (H
H)., WO EME kgl DWW THE L, TORE, MON8T7460 & %t

RO Z P U ER I OMITENTRVWEBZ bR BIRER 1 OF
14, p36).

b flE DA PER MK ORI

MONS87460 & OB DIERML 2 v EFu 22O\, FFOAEEREIZE
THIEHE (A MRS, MERERE (cm). HEFELS (ecm). KidlEk, —FERE) %
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A Uz, T ORER, WA MRS N OV FEE R £ 288V T MONS87460 & %
MO FUEr a v ORICERENRBO OGN IIREE 1 ©OF 15,
p38),

BURIMELC DUV T, MONBT7460 &t HE 2 b vER I L30Ty,
IR OMERII BRI DL TR Y . BRSEME T TORRIEIIBIE S e h

>77,
3 B EMEOM AEICEET DR
(1) EAHZEONRE

BHSUIEEICHES D720 O], #ets, e, EiR M OBEIEIE NS 2
N ITATRES DT %,

(2) HEM%E DA

3) ARBEZ T L9 LT HHICKHFEFEHEORBRZICKIT D IEHRINE
DIk

(4) BN BN ETLBEFNOH 5B T DA MS RN A 1
T 5720 0HE

F R EICIRGT U 7 BR i i G i &

\\\}17

M

WNO

(5) KBRS T ORI ESUIEE TS0 TE ST S EREL & P OB
BECOfAEDORR

(6) EAMZEB T HEHAEICET L EH

MONS87460 M N NK603 DgAMENCIIT 5 HEE « B NRIILA T O F#R 11
(p40) IR LT2EBY TH S,
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#F 11

KA L 7248 b vEr a v OESOFEHEERE &K O AEIZB T 5

R M O AR DL

[0 F e > & FEBER]
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10

PLFIZ MON87460 M (OYNK603 Do 23 [EHIZ

j' %.’) EF] =0 mu jflﬁ(ﬂ% naﬁz L/ﬁ_

12 (p4l),
£ 12 AAZ IR NTER T ODLBREICEHEIT D PN ORI
2012 4£ 2 H BifE
B hh fir ek RS
MONS87460 2011476 H 201149 H 20124F2 H
LR LR B —FE T R KGR
NK603 20014F3 H 20034F3 H 2004114
A VERERR LR 55— TS LR KRR
RKAK 7 2% | 201149 H 2011459 A 20114E11H
KyEm oy MR LA R G

FRAH 7R N T Oy DRV IL MON8T7460 & MONS9034 & NK603 725725
TS b mEEFMET 5 Z & TIThiv,
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B IHHE D& DA O TR
1 BEICBIT DENE

RAK 7 F%H 7T 21X MON87460 K TN NK603 D HIEZRHHE .
ARMEBHRRIEIC L 0 B LT,

7#—-2-(6)-O (p25~34) TR 7= & BV | &% CSPB, NPTII &5 HE & O Z
CP4 EPSPS EEFEHIZZENENE L DMEMBIEL AL TWDL T &b, ML
TEALTWA EEZBND, Fo, TNHOEAEIX. ZNENEERIENE
BRI DD XATE WIE R R 2/ T2 2 &0 GRS 2% K
EFF TR neEBZOND, Lo T, KAZ vy 7R MM UyERIUITEBN
T, TN OE BRI EROFBE AE DRI TR 7o e B 4 KX
FTHREMEITR W E B2 BT,

ERZEMRE AT To/ER, KA X v 7 %2k b UE v a2 OfLE K OB
R 7Y AR — MEIXENENOBRMEFARETHL Z L0, FBR
FHSRORBELEAENARAY v 7 R4 b UEr 2 v OMEMIENIZIB W THEA
(RS 2 ATRB MR IR S L BRI E T O E & R RO LISMT R~ &
WEOETRNEEZOND,

LMo T, RAF v 7 R b vEw 2> OEYEZERIERZEOFANIX,
MONS87460 } O NK603 Daf ' E Z RN FHA L 72/ R EE DWW T HEM L7z,

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

7w 203 1579 FITONENE A STk, BRI o AR N &
BN, INFETHRUER I URERSEM T THAE LZANITERE S ILTHR,

RAL 7R TER AT DR TH D MONSTL460 K Y NK603 Dt
BB DEAMEICBE D 26 & LT, @R RE CHEE AT O R TICE
WTIBRER OVEB ORE, EFMICK T 2IKIRME, RIAOBANE, 168
DFMER O A X FEOEER, Db, RIRME R O EERIZ OV THA
AT -T2 (BB—-2-(6)-O-i-a~e, p34~37), £ DfEF., MON87460 DFHALM, (K
IR O FEIR S T ICB T A5 N TAREICBET®R 4 HHOAFER L
8 HH DB BB N O e, O NK603 O FhiE (230 Cxt RO FER A 2
FUET 3y & ORICHFH PR BZNRD b,

L2>L, MON87460 & xfROIEMME z b 7 v a2 > ORMIZE W UL

PAHEF T, H—D 2-(6)-@Q0D i D a~g, ii D a~b, KOiii O a~b IZFEE SN HFHILR D HEF
LOANBFEOELITAARE Y MERSHICRET 5
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WAEZPRO G ZHE (BAEH., ARIRMMEER O iR S0k T iz
AN TRBRE] %%&4aa@iﬁ&WksaE@$ﬁ&ﬁ&U%@E)
mf\Mm%mmkﬂ%@#ﬁ@zkv%m:/@ﬁﬁﬁ@%ibﬁﬁf%
S72, £, NK603 LxtFEDOIEFA#L 2 b 7 E v a v ORICHFFNIEREZD
RBOLNTHEE (BRE) IZBW T MR L2 2 EO NN, 7Y v RinFED 9
H 1 T LR FIIA BEZDRD Lo T,

INHDOZ END, BOOLNTEWIIHHFENA BEEITRA BT 5 #
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