<&k 2>

BREA 7Y A — MifELR a2 F 2 v B R OTF a v HERKRUE F v Er a3y
(cp4 epsps, cry3Bbl, crylAb, Zea mays subsp. mays (L.) Iltis.)
(MON 88017 X MON 810, OECD UIl: MON-88@17-3 X MON-@@81J-6)
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BASTHBAAEWED | BRER 7Y A — MittEARa o F2 v A LNTF a v BE
FEEH D4 PR HECHTM: b 7 & v 22 2(cpd epsps, cry3Bbl, crylAb, Zea mays
subsp. mays (L.) Illtis(MON 88017 X MON 810, OECD UI:
MON-88@17-3 X MON-Z@817-6)
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S R BT T D
i RSB ORI 2 72 0 IR LT
1 LI EORT B8 LORIC T 5
(1) %% E OB RO BB 51T 5 4k

4. ~fRIZ bR vOEL L Zeamays L.CHH N, ITE, huEr a0
U CH D —FELET A2 MBS Z. mays ICHMEESNZFER, hUvEr a3t D
ffifE & L C Z. mays subsp. mays (L.) lltis & L TSN b X o/ o7=,

7. 15 EiZA FFH(Gramineae) F U E 1 3 VB (Zea)ll BT S R U E 1 T (Zea
mays) C. 7 v MEIZET D,

N REHNZOW TR, IREKEOREE, AF T o, FKE D WIEE KIS
FTCOHIKEEZ SN DA, RENRDULAR L, TSI s
L2 TH D LT 2L, A X gl izl & 5 25008 2 (S 1), i+,
DORENZB T D B OHEILIR,

(2) i 155 oD JRE 5 K OVBLR

A, FUEB IO OFIEEIITAS )5 9,000 FHT & ATV D (K 1),
0%, FEROFIZLY M, MHEIEIMTHOI, #iocH] 3000 4-~1500 45
2%, BROFIERNE N U r 3 UBRRBINCEE SN D Lo icke b Mk
T AV DKREOEMIZRTFEL., ZOEFOWRTIHIZT VM, Ry A —
NEZR EDOZBOERFENE LT EEZ LN TWDOCHR 2), HARNTRIEAER
(1579 ) RIGENASR L2 OB RAI Th D & i, FIEORERITEW,

o, HUE, Akt LCORANRERTH LM, BH. BFMM, BHhe o/
ELTOMRYL 2G5Ok 2; SCHk 1), BIE, huEra i ciRb
IR FEE SN TWAEW T, KE, HE, 7790, 7TABEVFURPE—1 Yy
IRFEE R E AW, ALk 58 FED O e 40 FEIC 2 iPH CTHREST FTRE T b D (UK
3; 3Tk 1), [EEAkE AR EMREI(FAO)DFEEHEHIZ LD < & 2002 21T 54ttt
ROy a L ORGHRBITNLEAL T haTho, EAEZZRT S EKER
2,800 /5 ha. H[EA 2,500 5 ha, 77 /LA 1,200 5 ha, A F =173 700 /7 ha,
A2 RA3600 75 ha, 74 Y=V 7400 5 ha, F7 7 U H23300 5 ha & 72> T
WD OCCHR 4), . BEIRSEHE SIS < 2002 4E0 AAIC T 255 EAE13K 3 5
ha TH o7,



HARIZVES B8 1,600 T hod N vEr a2, e LTimAL
TW5b, fEHHIZR 1,100 5 ko, BT 500 )5 b o TH 7 R, 2
MALEETH D,

DORETORFEEA b vEr a v OBITHEEHEIU TO LB Th o, FifiE
ITEHDIEDEE TIZ5 A, OB TIE4 A6 AETTH D, #IER
FHEEFE T 10a 8720 6,000~8,000 AT 5, HEEFIFRDI=D, BN FREA
B 2~3 [ DO BE « 55 LAEHEA1T O, MR ORI LV 35~45 H#Z O EEMIC
Hit 15 2 N HE T 2 (SCK 3)o

W, ENTEEREEG A — D —O5FEY A MIES L BUE, fRICEEAE L
THIRSNTWD hUEr avDlE e A EETULT MR LFEFL 2D T, IV
FEFDAFEICHIEA & LTSN D 2 L3RI TR,

(3) PR K OVERBZH)RrME

A FEARHIFRE

ke a R ORIEIRIT 32~36°C, RIKFEIFEE L ORIKAFREL 6
~10CTH Y . FEBITIL 13~14CLL OB REREE L & S, SECHRc &
o THESRFHNEIZ D B 50, FICHRICHEE I THRICIE SN S —FEDFEY
THHOCHR 3), Fo. —RIEHEY TH Y . Z OROEME XM AFEE S BUE T,
FAESFRIE EHURTH D 3), TN OIRESRMESEDOM, 72 MEOLA T T
HED T0%DKER D EHETDHOCHRE), /o, MU Ea a v OFRITITEMHEIC
EieHE L5 L, pH5.5~8.0 O#iPH THES rIHE T b 5 (CCHK 5).

BUED b7 E 1 o UTREHER & L CEEICASMIES NS THY | B
SREME TR L LTSI L, AT 2 12 ORI DTV S SOk 6; Sk
1),

N HHEMESOTE AN
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B TS DO KR

OFERA LM IO R b TR 0, HIROBURIME X 72\ W (CCik 1), b
UE R 3 VIR WEREEEDIE S Wi, AL L TEZELENER
ofxb\%@@%%ﬁﬁéﬁét@mﬁk%@@ﬁﬁﬁgfkéo@%@Wﬁ

H IR D TS | Wﬁﬁ’@%ﬁ%i:%?bf%\i%ﬁﬁﬁm@m%ﬁéi
T%E‘?P LW, < O%a . BHFT HRNTIER UASES 5 (CCHk 2; SCHER 3).
F7o RIZHESE LT%EE%%&&L&B ZH B WIIAE B RF(5~T7 BEWDIZ, O°CLL T T
6~8 IFHILL LD FIZH D & AFTERWVCER 1), FFOFmiTHE AR
FCIHEL, 2EADPLRIERMETT 5,

@ FUER A UVTREEIHIE S, M EET D, ARRMICBWTEE %
BAEL S DHMBIIZE LS OHFRMERH D LV O WMEILIINETDOE Z AR
VY,

@ b 7E v o TR O —FAEY T, R TH D | 1T L
A EIIFEZIC L > TEON I HIC X D BT 508, BHEARMEMER 2T
DEFZM S AHETH HCCHE 1; 3Lk 7). b U Er a3 v oiTixfiL Tripsacum J&
L Zea BIZAEENDT AL R ThHDHN, hUEtray b BRZHERTRE/RR DI
TA Y RDOHT, Tripsacum J& & D BRI S TWRWCHR 1), 74
YMNIAXRT LTy T TICORARGAALTEY . —J7, Tripsacum J& D 53Ah
AL T AV A HEE, a2 BT NHR Y ETIENTTOT T A FM O
i, ZL T, ZOROHLIMEZZOND ARV a, V7T ~T 0 3 MBI KA
ST\ A (R 2, 3CiHK 3; 3Cik 1; ik 8), e ETIid, 7 A 2> kLT Tripsacum
JB OB AT TS STV R (TR 9; STk 3),

@ vED 3O AKOMBERICIE 1,200~2,000 #0/NER S Y 1,600 J7~3,000
TR DI 2 RS Do BB DFFMITREIE DITHEM T CIE 24 BN TH 5
N, BREEICE Y 2 FED 8 H £ TOMENH 5 (CCHR 10), fERITERIE T, ERIX
90-100 u m T 5 (SCHk 11), EBEZ L D MMFEZ 0 ETH 5 3B DIFY T 1~5%
DHAFZHNE D, HEREOBTEIC X - TR L7261, MR D SHhH L7248
RITAE UTHIFEL, 24 BRIDINICZEZ5E T H(CCHk 1), £/, hUvER=
A DIRECT D EREEI L. AR, 17 E ok oA, JEA X 7e O TR DA,
B &% 300~500m & STV 5 (SCHk 3),

G 515N
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A EYE D PEEM

r7EBRIUNIBWT, BHASH T CRBOBABNMYEOAET EITAERI
WA T A EWE OPFEAITRE STV,

F DO H

INFET, EREICBWTZENE L s a ML TAEBT LIZ &
P E AN

B FHEH 2 A OFRILE BT 5 H

PREA 7V Ay — R ERRavFay BERRKHME R VEa 32 (cpsd epsps,
cry3Bbl, Zea mays subsp. mays (L.) lltis) (MON 88017, OECD Ul: MON-88@17-3)(LA T
MON 88017 &%) & F a v HEREYIE N VER= =2 (crylAb, Zea mays subsp.
mays (L.) lltis) (MON 810, OECD UI: MON-@@813-6)(LL . MON 810 &3 %)% 1t
KO TRLEE O TARRE S B REH 7 U AV — MR N2 v F 27 B K
O F a v BERBBME N 7Er 22 (cpd epsps, cry3Bbl, crylAb, Zea mays subsp.
mays (L.) ltis) (OECD Ul: MON-88@17-3 X MON-@@813-6) (LA F. [AAX v 7
hrEray ) ET5)F, BLRHETH S MON 88017 & MON 810 @ 2 D DfHH#L
A MUERATOENENOREEA T D, L7cai-> T, IR Tid MON 88017
& MON 810 DO FRHAEIZ BT 2 I DV TEBINIZ IR~ 7z,

(1) BEEEZBRICBIT 516

e

RIS UM PR 55 0D ROk

MON 88017 DAEHIZ W & AV 7o it AL DA R M UM R EE SR O R I 1(p7)
KOFE LUPB~NI R LIz BY ThH D, £/, MREZR O ERSIT MON 88017
DA SARNERBFT EORIUREE L D p32~33 J U p50~54 [ZFL#H STV D,
W, AHHHRZ b v 3 A T B AR cpd epsps s T2 ILA LT cpd epsps iEn
1 R OVEFAERY cry3Bbl & fn &2t L7z cry3Bbl iEfn 28 AL TRBY, LT
Difa 1% [0 cpd epsps a1 KON THZA cry3Bbl s 1) . BT 5
BHE%Z &M Cry3Bbl EHE ] KON TR CP4AEPSPS EHE ) &EMd %,

MONB810 DEHIZ FV & 7= 51 O Rl M OV pl B3 D FH 3R 1K 2(p10) &
UK 2(p1DIZRLTIZE B TH S,



crylAb EsF DO EEYIZ MONSL0 DAMS AR EDHITREE 1 O
p808(2 #z H)? FIGURE 1 127~ L 7=,



cp4 epsps
ROP

PV-ZMIR39
12368 bp

EcoR | 3027

EcoR V 3842
Xba | 3963
wt CAB leader

ractl intron

cry3Bbl

T-DNA fghg
tahspl7 3~

EcoR 1 6510 -

1 MON 88017 DEHIC WS- 7T 23 K PV-ZMIR39 !

VRN R S N E ISR B MRS L OB OF(TLIE AARE Vv MESHTIRIET 2,

7



# 1 MON 88017 DEHIZHWS N7 T A3 K PV-ZMIR39 OS5 HERELE « kK
OHkRE 2

R A FH ok M UM RE

257 cpd epsps i&fn 71~ b

A RXHROT 7 F L 1 BEFOT T —F —fHE, BREETFE2REIY

P-ract
5 (LK 9),

AF T IFUBIEBEBTDODA L bRy, ATTA VU TORREEDDZ L

ractl intron B ]
(Z&-T AREETFORIAZEHESED (O 12),

vaA XF R F D epsps Bin - DOHF T, EPSPS &EH'E D N Rl FET D
CTP2 BERATIE T T Ny & o — R A IEESICURR 13), FEET 2 /B
AR EN D IERE AR~ CP4 EPSPS & H'E k4 5,

Agrobacterium CP4 k1 3k D 5-= / — /L E )L E L U & R [ig-3- 1 IR A Rkl
TR T (CUR 14; 3CHk 15), W CORBEZ HD 572, CP4EPSPS

A

cp4 epsps EHEOKREIEEAEETAZ LR WL S IZEERINI S E SN2 7%
DT, T VEERINZEALTUEIN RGNS 2FBHOEY vda A Il
EINTZDOHTH D, BEREDFEMIZ OV T pl2~13 I[ZFe# L 7=,
Agrobacterium tumefaciens  T-DNA Hi2kD / 23U 5 1% 58 (NOS) B s+ D

NOS 3 FIEFIFRFIL T, mRNA DFEE 2 #&HE S8, N 77 =/ L2784 5 (X

ik 16).

A cry3Bbl & a1k v b

BT T T—=FYA 7 7 A)LA(CaMV)D 7 1 &— & —(CCHk 17), 4f% S

P-e35S . .,
\Z H YRR - 2 [E R IS S & DIRRE 2 FF O,

= LIRS alb G B HE O 5ORNRIERIER U — & — i, B AYE R D%

wt CAB leader
BLa2TEME(L S 5 (OTHK 18),

AF T IFUBBEBTDODA L bRy, AT TV TORREEDDZ L

ractl intron B ‘
(Lo T, HIBEETORBZEMHEESED (S0 12),

Bacillus thuringiensis 2 L 7= Cry3Bbl & & & =2 — N7 5 A5 7 (CCHR
19), MON 863 D Z ! Cry3Bbl & HE & 137 X/ FERLAID — 7 PrE 72 0 |

B2 cry3Bbl B
166 & H O 7 2/ WEELSIAY MON 863 TiLZ' U v Td 5 DITxI LT MON
88017 TILT AT X U TH 5, MREFEHIC DUV TIX pl3~14 5,
tahsp 17 3 ALXEY g v VEAE 17.3 O 3 RMEFREEE, BEEKRESE, A

T T = AL ZTRE T 5 (SCHR 20),

2P ARFIRRHE S NI ERIAR DRI R ONEOBLILAARE U MERSHIRET 5,
8



#1 MON 88017 DIEHICH WS T A X K PV-ZMIR39 O&AE RS « k&
UM RE(e ) °

T-DNA FEI LIS O %

Ti 77 A R pTiT37 ([CHKT 5, /%Y 8 T-DNA O 55 LS DNA
RB Wr b, ABEAECAIE. Agrobacterium tumefaciens 7> S4E#) 7 ) L~ T-DNA
DIGEOR, BEORIAS L UCHIA S5 Uk 21),

Staphylococcus aureus H13k D, Tn7 77 =/ kT v A7 = 7 —FE(AAD) % = —
aad RT2EETTHY, AT F )~V rBNEA LT b~ A U Uitk
159 % (3CHk 22),

pBR322 7> b B S N 7= BHRBAAAFEI CH ¥ | E.coli IZBW TR ¥ —(TH A

ori-322
R RE 2 15 53 2 (TR 23),
ROP E. coli FCOTTAI FOabt —HOMFFO B/ T T A ~—2 7 E 2
Hil9 2 a—F 1 > ZESICCHR 24),
oriy IR 777 A R RK2 70 5 B S 7= @ RIBHAAREIE T & 0 | Agrobacterium
tumefaciens (23T & —(Z H HESHAE & 1+ 59" 5 (CCHk 25),
Ti 77 2 X K pTils955 (ZH1KT 5 E5 R B A1 DNA Kri, AEREAIE,
LB T-DNA 7 Agrobacterium tumefaciens 2> HAEY) 7 ) I ~MeiE S 4L 5 BRO KA AR

T % (CCHK 26),

PRFICRRHE S NI ERIR DRI R ONBEOELILAARE U MERSHITRET 5,
9



FV-ZMBKO7
7794 bp

EcoRl 6661

EcoRI 6957

PV-ZMGT10
9427 bp

Ncol 8507

BamHI 2179

2 MONB810 DEHIZ V=75 2 3 R PV-ZMBKO7 K& X PV-ZMGT10 *

f AR S N E ISR D HERI R ONEOE(LIL A AT v MEASHIRET 5,
10



7% 2 MONB810 DfEHIZHWS L 7T 2 2 K PV-ZMBKO7 } T} PV-ZMGT10 D4
R LSS - FH R K OERE °

MR 23R

FH 3k M VB AE

crylAb Bin I & v b

E35S

BV T TI—=FYA T T A LA(CaMV)D 35S 7' 11— —(Cik 17) N _FE=x=
N U —REIR A RE O (SCHR 27).

hsp70 intron

FUER I VOBMA L AEAEEE DA > hr s, hsp70 intron [TAEMIZE T

LB T ORI E L D D T2DITHV b D (CCHK 28),

crylAb 12174 9 5 Bacillus thuringiensis subsp. krustaki HD-1 #£® CrylAb EHE % =
— K958 a1 (CUEk 29), FEREDFEMIZ DUV Cid pla~15 (ZFE# L7z,
NOS 3’ Agrobacterium tumefaciens T-DNA Hi3kD / 3V A k£ (NOS)&E L1 D 3 FEFH

AR T, MRNA DG Zf&iE S, AU 75 =/ UbEHET S Uk 16).

W cp4 epsps A1 v b ARS T OMENT OFEHE. MONBL0 HFIZITFFA ST o72)

E35S

BV T TU—FW AT T A )NA(CaMV)D 35S 7' 11— —(SCik 17) X ET
NI A o STk 27) 2 Hi o,

hsp70 intron

FyET OB A R L AE A (heat shock protein) s+ DA > b,
hsp70intron (FAEMIZ 51T D ANGEIR T DOFEBL 2 15130 D 72 DI W B A D (SR 28),

CTP2

T uA XFRF D epsps BAs D H T, EPSPS 2 FE D N RN AFES 5 HERRA
7T N0 E 2 — R 5851 TH 5 CUHR 13), FHERT X /BB EmR S D
HERA~, HIEAEZ#IET D,

WZER cpd epsps

Agrobacterium CP4 FE#EH KD 5- 7 — /L E L E L U % S ig-3- 1 R A R
FIBE 7GRk 14; SCRk 15),

NOS 3’

Agrobacterium tumefaciens T-DNA 3D / /X A %R (NOS)&E s 1D 3 FEFH
REEL T, MRNA DG A& S, N T T = /b EFET 25 Sk 16),

gox st > k

(AL DT OFEFE, MONSL0 HZITFA ST 72)

E35S

BV T TI—=FYPA T T A )LA(CaMV)D 35S 7' 11— —(Cik 17) N _FE=x
N — BRI A RO (SCHR 27),

hsp70 intron

-
—

FoEnavOBA L AEAEEE DA > kr s, hspT0intron [FHEMIZ T 5

SREAR T DI R Z 58D 2 T DI B 5 (SR 28)

CTP1

v A XF XFHFKD rubisco @ small subunit 1A 3&{xF D H T, rubisco small subunit
1A O NRIHANZAFIET D BERATR L7 F Ny &2 a— R4 5E5CTH 5, Uk
30), HENRT 2 BRNEE S DR~ BEAEZ@ET 5,

gox

Achromobacter sp. strain LBAA @ 7 U 74— 43 if %% (glyphosate oxidoreductase;
gox) HIRDZAFIK v247 O C Kz =1 — N9 5 ELAI(CCHR 31), GOX EHHEIZ LY
TV AR — BRI 5,

NOS 3’

Agrobacterium tumefaciens T-DNA H13k0D / /R U B ikii# & (NOS)iE s 1D 3 FEFHRRE
¢, MRNA OERG ARSI, R 75 =/ bE#HES 5 Ok 16),

Z N LIA O RSB (PV-ZMBKO7 % OF PV-ZMGT10 (2 4:38)(MONS810 HHZ 1X4fi A & CTU R - 72)

lac B-D-H7 7 k& —¥ XL Lac & HAEDOERS )= — REHICCHR 32), B-H T 7 b
VRENSRLTCB-TT 0 b—AEERT D,

ori-puC KIGE 77 A3 K pUC (SCHik 33)DEBBALATEIR A GlvE 7 A v b, KIGHE T 7 A
X FOEBAEGT 5,

nptll JFEZAE D T 2 ARV > Tns LY HBES N8B T-C, 34~ A VU ARAR

NIV AT2T7—EB N Za— 125, ZOBEFPIBAEMNTREIIND D

T~ A T UMERMT G- S, TPEERROE R~ — T — & LTl < Gk 34),

* RFIFRH S NI ERIAR DRI R ONEOBLILAARE U MERSHITRET 5,

11




v RS OFERE

MON 88017 DEHIZ AV B i 7o ik 5L EE DRE R B2 38 DREBEIEFE 1(p8~9)IZ/ R L
720 MON 810 DAEHIZ VY & AL 7= it 5AZIE ORE AR B 38 OREREIEFE 2(p11) IR LTz,

[ Z57Y cp4 epsps s 1]

7 U RV — NI, IERINNRBRERTHDH T U KT v TOFEIKS T, HE
BT X ) BOEERBRKE TH D /ﬂe A AR ORERED— D> Th D 5-1 /) —
JLELEIL T F I E-3- U R A KEESR (EPSPS)(E.C.2.5.1.19) & R EAYIZAE A L T
Z DOIEMEZHE T 5 (O 35; itﬁék 36), TO-DIMILT U RV — b BT 5
L EPSPS NHESND Z LICK W EPEARICHADHEH/IRT X/ BEGHRTE
72 RV REILTT L& 9, B cp4 epsps s IEBREAI 7 Y ARV — MMIEWOImHE
Z R oW CP4 EPSPS EEHVE #3817 5, 2T cpd epsps EInFIT L - ThE
A XD R CPAEPSPS & FVE 1L, 7V ¥ — MFEE FCTHIEMLELAZ 1T 72
W, FERE UTARAE 2B D8 2 A Tld s & I ER G R E I
RELCTAEBFTTDHZLENTE D,

. EPSPS |IHEMCMAEMNRF B OB ERT I JBEARKT D720 DT F
FARRIE 2 T DR D —D>TH V| MW TITIEE E 72T ARBITIFET D
ik 37), ¥ F IMRIITHEMOEET HIRFED 5 50 LICEETEEZ LN
% EE RIS T d D (SCiEk 38; SCHk 36), AKREKIL, FOE BB 5T 5
-5 4 % v -D-7 T8 J - ~T vua g1 U g
(3-deoxy-D-arabino-heptulonate-7-phosphate, DAHP)& FiE#351C L » Cillia %17 ¢
i <4575, DAHP 2> 5 EPSPS M4~ 2% 5-— / — L E L EL T R I3 Y
FR(EPSP) DA ZRRTa U AIWMMNERSIND T TOEME T, FRAHMES
BASAE R K - CRRE X7z v il S 5 AlRE é@ﬁ@fﬁm:kw%%ﬁ
TS (SCHK 39; STk 40), & D Z L1 EPSPS ARSI B 1T HEREHEESR T
ﬁw:kérﬁbfkb\%of\@Wsﬁ@#ﬁkbf%\ﬁ&%@%%ﬁw
THOEERET I JBOBENGELZ LR EEZLN TS, EBRIC
WO 40 15D EPSPS & ARKT HHEMMIRIZ TN T, FHEET I BamEic &
ENRNZ ERWIESNTEBY Gk 41), Mz T, BV v MEBnZhE Tlop
it LTEBRERZ 0 o 7 > TMHAE(Z A X, T4, UV, hUErad)
O IbIfAEVLZE RO R OEE T, OB EMRE P07 I B % 7
RC, HHEET X BEEIZICOIEMBZANEY & ORI THIED 22 & D3RR
LT D (STHK 42; SCHK 43; SCHER 44; SCiEk 45), 24060 2 & 13 EPSPS SRR I
B 2HHEBEE IRV L2 LD, £72. EPSPS IR AK@T ) —)LE
LB R (PEP) & % Ig-3-V ik (S3P)H~ 05, EPSP & MERE D LR (PI)EAT D

12



AL 2 T A EESE T D Uk 46). D OIE L RERICEIGT A 2 L
DIEN AL TUWN D (O 47), Z AL S LIAMIME— EPSPS & G35 Z EMMA LTV
B DX S3P DIELURTH D> F I TH D03, T DOJUSEIL S3P & DIEMED 200
T30 LIZTET, AERNTHEEE LTHIGT 5 EIEB 2 6080,

@z CPA EPSPS 2 VB 2N, BRI Y LV 7 LEkee FEERT X /%
Fls a2 325008 9 s, T — % ~X—Z(GenBank, EMBL, PIR, NRL3D, SwissProt)
EROWCHE L&A, BT VLY v ERESERERM O & B0 2 A L
TUWeino iz,

[ Z57Y cry3Bbl Eis1-)

OavF v BERKFEEZ 5T 57200 HIEE - Th &R cry3Bbl
BAEIE, HEPICEREOISAET 57 7 A5MEE TH 5 Bacillus thuringiensis
subsp. kumamotoensis (ZHI2k L, 22— RS A2 A Cry3Bbl & HEITKED F ¥
FERavVHEEOFEa T EERTHY, FhUERITOREREET D com
rootworm (Diabrotica sp.)(LA T CRW & 2) k9 2 migtE 2~ , &Ll
Cry3Bbl EHE =& D7 BLEOMEAET S BLEHEITX, MR RO LR O
B RIR LGS L ChA 4 @RV IMLE TR L, ZORER, Hibk 7 m e 2%
PR U CR HRIEME 279~ (CUHk 48; STk 49; SCHK 50),

Cry3Bbl EHE DK B AT T MIMDTHRLS, avFa v HERFEOFT
/NI v B 2 )& (Leptinotarsa, Diabrotica) (Z 4y 8 & 41 % Colorado potato
beetle(Leptinotarsa decimlineata) (LA T CPB & 9°%) & CRW D ATkt L TRk G %
79 (MON 88017 A= S AR B DO BITE R 3 D pl08 @ Table 1), Zd 2
BORBME L ORBIEGESOPEICAE L TWA Z LI ETHRESATY
PRNZ L DSSCHERFAAS IS LV R 7= (MON 88017 D AWMyt s B3 A 2 0D RIS
EEF3 D p54 DF 10, SCHK 51),

72, A Cry3Bbl & A XEF A7 Cry3Bbl & 1/ & bl LT, 98%LA o>
FEREIMEZ A LT % (MON 88017 DA AR BRI ERITRE R 2 D p20 DI
5-2), =7 F =7 HERBEGIME 7 E 2 23 MON 863 DiZE% Cry3Bbl & 1/ &
MON 88017 DgZ 7 Cry3Bbl B FHE & 137 X/ BRECHIAS — » T 72 0 | 166 & H
DT I JFEECHIH MON 863 TiXZ U THhDHDITH L TAMIL: hE T o
VTCIET ARG XU TH D, EBRITIFSHICIT 573 Heh X MON 88017 Dtz
H Cry3Bbl EHE ZHWTIT-> T 5,

@257 Cry3Bbl & FEMBBEM OBEfR T LV /7 v L HSRE LB 2 T 2 BRECS
BIFTDHNE D ET — X ~X— Z(GenBank, EMBL, PIR, NRL3D, SwissProt) %
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WTCHER LT 2 A, BEET Lvy » EREERNCHEEEME O & D EdY 2 G LT
o T,

[crylAb & (5 1]

(ODMONS810 CTF a v B E RS2 53 5 70 HHiElE 7 CTh 5 crylAbiE
A%, BRI EBINICAAET D 77 LBGMEE T & % Bacillus thuringiensis subsp.
kurstaki (IZHHk L, 22— R&iL5 CrylAb EAEIZTKEDO b 7T a3 VO FH
Fa v HERTH S European corn borer (Ostrinia nubilalis)iZ x4 2 &% G2 4
9~ (Frankenhuzen, 1993), European corn borer D& EH5A I IAEY (K 32/ T H
%, CrylAb EHE % &D7- BLEOEAT D BLEAEIL, YRR -
DOFRIOZ R RS L THA 4 @R/ NMLEER L, ZORR, Hbk7 ek
A %l U CRHRIEME 2737 (CCk 48; SCHK 50), Bt HEIIEERIEMEE F-T,
18 EORHFR & 1T L CTHERE L T 5,

CrylAb EHEIL, T3 VHERIZCOAFFRIE.RZR L, Fa v HLS DR RIS
XU TR BRIEEZ R oo, 72, 20 CrylAb EHEIT, KEO MY ER =
VHIFICBI D EEERTH ST 2 7 HO European corn borer (Ostrinia nubilalis),
Southwestern corn borer (Diatraea grandiosella), Southern cornstalk borer (Diatraea
crambidoides), Sugarcane cornstalk borer (Diatraea saccharalis), Corn earworm
(Helicoverpa zea), Fall armyworm (Spodoptera frugiperda), Stalk borer (Papaipema
nebris)iZxf L TR IEMEA 7R3~ 2 L 23 H A0 TV 5 (5CHk 52; STHK 53; 3CHk 54; 3¢
ik 55; SCHK 56), Z4L5H MW, O. nubilalis & [FlJE® O. furnacalis (X HAD k 7Em
AVHIFCBITHEEF a v HFRE L TH LI TV S (SCHK 57),

@CrylAb EFEN, BEFIDOT LV LHERE RS T R B 2 A5
ME DM, T —H~X—Z(GenBank, EMBL, PIR, NRL3D, SwissProt) % A\ T Ehiz L
e ZA BT L g s EREERNCEREIED & HB0F A2 A LTV o Tz,

[ 42 cry3Bbl i {x f-+crylAb 15 1]

YA Cry3Bbl ZEFENET S Cry3 77 2 U —& CrylAb EAEDET 5
CrylA 77 IV —i%, ThTthavFa2vHRAAOCFa vHEREWI RS
Bz D B RO BTkt U TREEICE JUEME 2 7R $ 2 & 23, 1960 F)»
AWML L THEA STV BLEAIO S bS5 TWV\ D,

F7o, MEAE L LENE ROPRG BRI ORERNS IR EEE L TEL Y
v RAEHETDHEWVHIERAKETIBELTWDER, FavHRREayF oy
HEHROMHIZBITF AN pH X, 27 v U E(pH 10.5~pH 11.0) &
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HFPE(PH 6.5~pH 7.0) Th v | MR FE TR DAL TENE N BIEMEA %8
1 LT % (3K 58),

BIZ, Maclntosh 5 O|EIZ L D &, & 3(PLE)IT/R L7 X 912 CrylAb EEHE &
ML CrylA 77 I U —I|ZJ@7 5 CrylAc EHE &, 2 Cry3Bbl EHE LR U
Cry3 7 7 X U —IZJ@&7 % Cry3Aa i HEITxF L TS M2 7R S 2R WO FEEE R U,
INB 200877V —IIETHBLEHELXZRAELTHEZITZHEATHL. A
DOTIEZMEOEETHY CrylAc EHE & Cry3A EHEICRIFHIEFE SN D
T LIC K DMFEN B EZ T N D E RS SN TV DR 59), E- T, HiE
KDAHEBRGEE W TR SN REZR G THHLARRA S v 7 ZffE U TR
2 HICIEBLRFEH D CrylAb & HE & thZ8 ! Cry3Bbl B HEMEHLL T\ 5
M, T EWOIEER R BTk U TR AN TG 2 R 9 AT REME X &
DOTENEEZEZ BT,
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7 3 Cryl X' Cry3 EHEOR 2 EREICHT 2% RIEMHELZHE L - R
(Maclntosh & DFR3EAE & EAERR LT, )

CrylAb ¢

CrylAc @

Cry3A @

CrylAc + Cry3A ¢

Cockroach
(Blatella germanica)

Alfalfa weevil
(Hypera postica)

Cotton boll weevil
(Antonomus grandes)

Horseradish flea beetle
(Phyllotreta armoraciae)

Southern corn rootworm
(Diabrotica undecimpunctata howardii)

Japanese beetle
(Popilla japonica)

Colorado potato beetle
(Leptinotarsa decemlineata)

Mosquito
(Aedes aegypti)

Green peach aphid
(Myzus persicae)

Termite
(Reticulitermes flavipes)

Beet armyworm
(Spodoptera exigua)

Black cutworm
(Agrotis ipsilon)

Cabbage looper
(Trichoplusia ni)

Corn earworm
(Heliothis zea)

European corn borer
(Ostrinia nubilialis)

Tobacco budworm
(Heliothis virescens)

Tobacco hornworm
(Manduca sexta)

Spider mite

(Tetranychus urticae)

1- CrylAb EAEOWEMN N TEEH TS50 ugiml 12225 X D1
2- CrylAc EEEOEEN N LB TS50 g/ml 7% & 5 IZiH L CRRMEICS 2 7=,
3- Cry3AEEE DOPEN N LEEF T 500 ug/ml 27225 X 9 ICHHE L CRBREICE 27—,

4- CrylAc &EHE O N TFEH T 50 1 g/ml,

Cry3A EHE A 500 ug/ml 12725 L 5 I L CRAMIZE 2 72,
+ RRESNROETRN 25%LL ETH o i BRIX
— RESHRDOIETEN 25% LT Th - IR X

16
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(2) ~7 2 —ICET 2 1FH
A ZFF R OH K

MON 88017 DEHIZHW B 7=~ 7 & —(F, KAiZE (Escherichia coli) kD~ =
AR R pBR322 72 £ b LI S NU7Z (3K 23), MON 810 OfEHIC AV 7z
7 & —%, KipE (Escherichia coli)H12kD 77 X I K pUC119 72 K& ¢ & [ THEEE
S 7= (LR 33),

o R

MON 88017 OEHIC VY B 72 PV-ZMIR39 D4t Fkis 12,368bp TH VD . K
G RBT DR X — Dk~ — I —BIa L LTAXRI T )~ B D
VMEIA LT R AV UittEE A 5T 5 729 O aad G &2 FFOCCHER 22), AR
7 B — DG STy,

MONS810 DIEHIZ VY 537 PV-ZMBKO7 & T PV-ZMGT10 o2 50tz h
ZX 7,794 bp, 9,427 bp TH V. KIGHEIZE T DIELEY X — D~ — 7 —85
T ELTRI VAR TSRO T~ A >/ FA~A ¥ Uit 1 (nptl]
BIR )& RFD, AT X —DEGEITE S TR0,

(3) BTz EMEOFRITIA
A 15 ERITBA S NI BERE ER DORERL

MON 88017 DEHIIZIX, EFLD aad Bis 7% K> pBR322 72 L &Lz, 77 A
I T X —PV-ZMIR39 Z 5 L7218 ERNICTB A SRR Y Z—Hid T-DNA
BEI L. AR cpd epsps iEAs & b [P-ract]-[ractl intron]-[CTP2]-[cp4
epsps]-[NOS 3’1} D22 cry3Bbl i&fx 1% & »~ K [P-e35S]-[wt CAB leader]-[ractl
intron]-[cry3Bb1]-[tahspl7 3] THERL S5, 1 PV-ZMIR39 D 7T XA X K~ v 7,
p6 DX 1 |ZF0#H L 7=,

MONB810 DAEHIZIL, LFED nptll iB15 1% £F-2 pUCL19 sk DX ¥ — % JTIT,
DerylAb &fx+ %7 &~ +([E35S]-[hsp70 intron]-[crylAb]-[NOS3’]) & #ifs L 7= 7 F
A3 K PV-ZMBKO7, 725 NZ@E! cpd epsps i&{n 1 4t& » b ([E35S]-[hsp70
intron]-[CTP2]-[cp4 epsps]-[NOS 3’]) & gox & {x ¥ # & » b ([E35S]-[hsp70
intron]-[CTP1]-[gox]-[NOS 3°)) Z:#ifE L7~ F A X K PV-ZMGT10 Z#%E L., Z D 2
DRy H—L LTHWE=, ., PV-ZMBKO7 & O* PV-ZMGT10 D7 Z A3 R+
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> 71X, p9 DX 2 |ZFEH L7,

7 {5 ENICBA SN OB )7 iE

MON 88017 DEH Tlx, 77 A I K7 ¥ —PV-ZMIR39 1 ® T-DNA fEl % 7
TanNy 7T AECED, T MEZHGEINDMETHD A X Hill IZEAL

7’9
—o

MON 810 D/EH TlX., 77 A3 K PV-ZMBKO7 & X PV-ZMGT10 OiEEM % 2%
—T 4 INH AR KT, T MEIZZEIND FUEr 2 v HARK AL88 X
B73 @ F2 #{RIZTE A LT,

N B X AW OB R ORE

[MON 88017 DB L D#%E ]

(DMON 88017 MBHF&IE 1999 i DhhE ~7-, 77 ua "I T U U AEIZLY
Z A R X —PV-ZMIR39 #1® T-DNA &% A x Hill (IZEA L7k, 7 UK
H— N EES e CIEEE L X ARk L CHAMAEEE T, LR
Cry3Bbl & FHE DI HL% ELISA DHTIC L > THRIE L. 7V R — Mtk & & dik
Pk B S R A ik LT,

@z DR, BN AZINR=U ) A SRR L%, Zhb
PAYEZ S ERWHARMICB L TEET L2 8ICE-T, 77uenrs7 )y

INGY ;Y2 ViNVA AN

& 2 fifeid LT % (OCHR 60),

(32000~2001 4T H M THER 169 # FTOIFEABR 217\, Bk bRt 1%
Pt 5 & L blz, ZORELEMEFHE L 7= GRERIZH W= RS20V T p20 @

X 3 =& M),

MON 88017 ® o » | kiémThﬁiuT@Lbfﬁé

2003 4= 4 H

2004 4 8 J

EMOKEER L0 TEMWKESITEIZBIT 22 AKOFH D
DOFEE ITED X, HZIKT@#ZHT ZOWNWT, Rt~ EME
MRS ST,

S MOKPER M ONBREEE & 0 B 1A 2 AW O %O
HNZ & 2 A O SARMEDFERICEE T D IEEICE S < FH—FEfE A
HEREHE iﬁﬁ*ﬂrﬂﬂ ’1 b2 7o o O B I PR,
R N OVBEFEE NS AR 21T 2RI OV ) DEE %
®T LT,
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[MONB810 D& Rk D#%E ]

OPV-ZMBKO7 K O PV-ZMGT10 8 A L7z VA % 2,4-D % & TokHikhs & bs
HETURXGLKATIE%, 7 UFRT— MGt CHIR IR 2 8 L, 3
WSNT= DN A AR EZST CrylAb BEAREOFRBLZ AT Lz, M,
MONB10 DY H 71 MMT & % il AT HEHT Ofl R, nptll Bfn+-, AR cpa
epsps =15 - gox IEIn - DIIA ¥~ MIFFIE LRV I & D3RR S 717-(MONS10
N SARM RS EDOBIRE R 2 @ p22 DX 4), MONB810 (ZthZE#AY cpd epsps
BTN AIN TR H b 59 7 U i — b TEE SN0,
o EAE AR (RO) DR AR (BCOFL) T AR TICB L THBEN R X 72720 Th 5
AREMENE 2 BTz, LovL, MONSL0 (XIEHRIEHIME b vt na v & L CEEN
ED S, BOEEORIRTZ Y R — NRELOY Y7 vy MydridfT
biviginol-izo, BHITRE SN T,

@MONB10 (F/3—T 4 Z VI AEIC L 5T DNA Wi Z 8 AL TWA72H, 7
7ang T U T LAORFEORERIFATO R o 72,

(31992 4= X v /ktisesk ORHE 2 BAgh L. 1993~1995 4E |2/ ) TSGR A2 1T -
T, RAEHICERRM AR LTz, £ LT, 1994 FETT - 7K E 6 4 T S
BRIZBNWT, KRMOBEKLOTEFTRMER EIZOWTHAELZITI & &b,
CrylAb 5 F'E ORBLK O BB T DT 21T - 7o GREBRIC H W T2 RO
TIEp20 DK 4 % B HR), T35 OFEFITFE SN T KETHERFRF 252 1) T 1997
DD —PAEIE DB b TN 5,

MONB810 D23 ENZEIT DB FLIRBLITLL T DY THh 5,

1996 45 10 A BEMKPER L 0 [EMOKPESEEIZB T DB ROFIH D7
HOFEE ITHESX, AARA~OEANI THEOERA L LT
OFRFANZHDNT, FEE~DOFEATED TR ST,

1997 25 A JEAGEE(CYRFEAR)L D T2 DNA SiSHEM - B
SN O 2MERHER S IS X . BRFIHE LToRse
MERRI &2 T T2,

1997 426 A EMOKEEE L0 THL 2 AR EE O Z 2VEFHRifEE 6 D (2))
ICHEESE R & L TCoOREMRA 22T T,

200143 A JEAEEE L0 THL# 2 DNA S5 &5 R ORI o248 4
PERA O TR IS E, B & L TCoOReMMRE =T
776

200343 H  BMOKFEA LV [HEH 2 DNA B e & OEERs g o
ZEVEICBET 2RO Rl (IS, fAFIHE L ToZse
PEHERR 22T 7=,

200344 H  EMOKER LV TEMKES BT DB AROFH D=
HOFEEE) IZHES X, HRTOREEZOWT, FEEt~0mE A
NHER I NT-,
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2004 46 A EMOKEEE K OBREE X 0 &5 A8 2 AW O 5% o
HHNC L DM DS OMERIZEE T 2 IEEIC RS F—
ERHEDOEBEZZ T, (EBHELFERRHICHT 27200
R, G, T, RE . ER AR OB NS 2 b IS fTET
DT 22D T)

[MON 88017 X MON 810 D&% D]
RKAE 7 Z% FEr 203, MON 88017 & MON 810 O H 5l #E 2 TER D
RMEB L Z W CER L 72(p20 DX 5),

FEAMAZ S = FEBAR

X3 BREHZUARY— MELA oy F o BEAEM h R oY
MONB88017 D&k IX]

FEAMAZ S = FEBAR

4 FH¥Lz FUEE =2 MON 810 DE LK

AN RL I > & FERAR

XI5 AZ w7 FH F7EFD = MON 88017 X MON 810 DB KX
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(4)

HIPNICB N U T2 D AR RE R OV 5 IR 12 & D TR E R D& et
[MON 88017 |2 A\ L 7= £l DAFAEIRTER L O E RO E M ]

MON 88017 DY ¥ 7 11 v hAHTIC X D4 NI DN OFE R, A2 F
TETR LD ) AP L AL 2 E—0O T-DNA E S HAIAE N TV D Z &0
st S AU72(MON 88017 D AWM ZARME L ZS I ERITRE £ 2 @ Appendix 111 @ p13
O Figure 3), = OFRMTHREFL K& O IEECS O FRHTHRE FLn> 5 5 I 72 - 723 A R
T ORKXZ K 6(p22)I2~ Lz, HITH ARG FIILE L TRIICERLTWVWD
= EPNEEAAR W2 BRI W TE p20 DK 3 OFHID DW= R 2 B IR)ICE
BT a sy otk o TOUREIIZ(MON 88017 DAk T 2 5]
GRS D p26 DX 3-4), F7=, BREAIZ Y A — Mtk RavFa v HER
BHME b EBERTLEE L TRIAL TWA Z & 2R kOB T/ Y AR — M
Bk KON Cry3Bbl & H'E OFUA%Z FV 7= ELISA R X W #ER L T\ 5,

[MON 810 (Z# A L7 EZR DAFAEIRRR S L O E S B D2 EE]

MONB810 D% 7 m v My#riZ K D ABISF DT OFE R, MON8L0 @4
J LD 1 7Tz 1 2 e —0 crylAb B TR EBUCHLE 7 PV-ZMBKO7 H 2k DNA
Wi 23 AGA E TN D 2 & D3RS S AU72(MONSL0 D AW AR AR E
BIASEEE2 O p21 DK 3), T OfFHTHEF K O IEBELS OfEATHE R 5B 5 2T 72
S TR NGB ORI &2 X 7(p23) 128 LTz, F£72, ARG HIT2E L TER
(TG LT D 2 & S (p22 D 4 DAFTR I CEID W= )T 81T B B
Yo7y MW &> TRENTZ(MONSLO DAt B Al E R R B
2 D p26 DX 6 JOBIFTER3 D p37 DX 2), £7-. Fa v HEL~OEHNED
BEHRTRELTRALTWD Z & 2EMREIC L0 EE OB THEE L TV
o

¥, MON810 O 7 1 v MINHIC L D ABE TR OfE R, hvEtna
DT ) A S NTZ DX PV-ZMBKO7 #1530 crylAb s 138 BT B
FEIR D AT, nptll S5 1-X° PV-ZMGT10 H kD2 cp4s epsps a1+ & gox Eix
TOFRBLAE Y MIGFELRN T PRI (MON8SLO DAY LAk 2
I EDOBIFSE R 2 0 p22 DX 4 } X p23 DA 5),
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Hind 111 3612_

Pst 12798 _Pst | 3622
Xho 1 317 Pst 1 2576 ba | 4265
Hind 111 3101 -‘
4| i i - i
= [ o~ N [72) — -
508 gg& 2z 2 83k 2 2
o £ 0O @ o P o c » —
Q s < 3 G <
= S & =
=

6 MON 88017 D A&z 1-HuX] ©

 ABNCFLH S NI FBIAR DR K OCNBEDOFLIZ B AE I MERSCRET 5,
22



% €155 | ZmHSPT intron crylAb ‘2

> -t -» -
Frimer A Frimer B Primer C Frimer I

|— S55bp —| |7 879 bp 4|

7 MON 810 DO4f A& fs T[] *

TR R S NI E IR D HER R OB O TIL A ARE 0 MERSHICRE T 5,
23



(5) B FHAHA X LM E DR M O D TTIEN N Z 4 B DRHE K OME M

MON 88017 Z fitH K Ok BII4 D 7= b D J5ik & L CiL, fiAREIE KO DJED
OFEW 7 7 5D DNA S EZ T4 ~—EL LTHWSZ L2k Y, MON 88017 %
B I H ATBE T b 5 (MON 88017 D AEM L REME BT Z D RITRE B 4),

MONSI0O D i H K & M+ B2 7= D F ik s L ik, BHIE.
http://www.maff.go.jp/sogo shokuryo/jas/manual00.htm | ZFEAESSHTEE DS ATE S FL T
% (MONB8L0 D =W RRIME R BRI 5 D RIS E R} 4),

RKALZ 7R N TR T 2R OBIT 5 72H1I2iE, Eigo 2 Hikx b
vER OB 1R LT MERH S,

(6) 1EEXIIEEDOET A0 EORE L OFE

ARAL 7 ZH RT3 UNIBRHETH S MON 88017, MON 810 IZHfiA S 41
TeBE I LY, g2 CP4 EPSPS & ., chZ ! Cry3Bbl S H'E. CrylAb &
HEDEDERNIZIB W THRILL TV D Sl S5, thZe i CP4 EPSPS S HE &
[R5 DFEEE 2 FF> EPSPS R HEIT. o I BRI OHEHEE SR TldZen\ 2 & AVRIER
ENTWbZ L, -, oy MER IR E TR LEZBRERI T v BT
v TIHEEI(Z A X, FH2 3R, UH, NUEra)ORMEEEZE &M% OFALD
WEE T, TN OB ER T OFEEFLET 2 BEEICTTOIEMEE 2 /B & ORT
FAED RN ERHERINTND Z ENnD, EEORBHIRKIITEL LTS 72
WeEEZ NS, S5, R CP4 EPSPS & FVE I R BMED E, F 72,
B0 2-(1)-1 THh~_7= X 51T, R Cry3Bbl & /& K& U8 CrylAb & FVE 1 3EE 5
TEMEZ R0, 18 EOMER SIS L CTRET 5 L Lt bz, Cryl 7 7 2 U —¢&
Cry3 77 IV —OEAENMHAEICE LD > aliettidmd TknW B2 65,
LEDZ &G, Zib 3 DOEEEDHEAIEHT S L13E 2T,

FERTHER T D720, RKAZ v 7 R/t b UER 2 VBT HREH 7Y Y —
NIPEIZOWTHIKETT U > R7 v 7ORURERE . 2 v F =2 v BE Rk
FOF a v HERBEICOOD T KECTEMNEFERTH S western corn
rootworm(Diabrotica vergifera virgifera) &z U" European corn borer (Ostrinia nubilalis) %
KL LTcARy NRBRIC KD EMRE LT o T2, Z ORAnAER &K O E I
WEARZA S v 7 %4 b 7Er a v OFRKKEK 8(p25)ITr Lz, ZORER, 20
RS T T, KA v 7 ZE b vEa o 3ReER 7 ) A3 — Mtk 2 3881
LTWD ZENHERINTZ(p26 DFE 4), KRIZ, KAZ v 7R FTERITTD
western corn rootworm(Diabrotica vergifera virgifera) (2%t~ 2 #KHiiE %, B R
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Cry3Bbl EH'E #3879 5 MON 88017 & [FIFRIE TS » 7= (p27 DF 5), S HIT, K
A K 7 F#ED European corn borer (237 HRBTIEIL, CrylAb & HE 2 Bl T
Bi9 % MON 810 L IHIX[FIFREETZ - 7 (p27 D% 6),

PLEDOFERNS KA Z v /R R E o as I TRET S L DEEEIL.
THNENMNL L CTERH L TCWA EEZz bz, Lo T, F_0HEHE I L DAY
FRMER B O OB HANWDI AR Y v 7 Rk bt o ay g EDET 508

O THSL FUER T EOHEEICET HEHRICONTIE, LLTFIZR"T MON
88017, MON 810 OREFEE #EANCHRE L=/ RE25 I HT 2 & & LT,

FEAMBIC S & FERAR

X8 AWMfEIZ V- MON 88017 X MON 810 & %X
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74 MON 88017 X MON 810 O AZEZ R SLFEDBREA| 7Y Y — FELAKIL T 7 R
T e =P~y 7 VBRI K D AR E O R

RBL A% AR A R B PR (%)
MON 88017 X MON 810 0
MON 88017 0
FERAHL Z AR 100

EREEAFRIC O E 10 AR Z R v MkbE L, #EEBMA% 13 B BICKHREAIZ VU Ry — A4 7 ¥
YRT T e =P =<y s R)%& 1125 Ib aelac DEIS (10a 472V 350 ml A GE O 70%)
T HEICHY) THAG L, 7 VAV — Mgtk 10 B BIZAEBEE 0 BREEICE T 2k EHE
O 2 BRI X 2BIZCRlMli L7, ABFEEILS U A — NRLEO 5 [EEREROREHEFE &
g LT fE R TH D,

 RFIFRH S NI ERIAR DRI R ONBEOBLILAARE U MERSHIRET 5,
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# 5 MON 88017 XMON 810 DAZEEMMEDEMMEICL 22V F 27 HER
western corn rootworm (Diabrotica vergifera virgifera) (9~ % i 25 J5 F Ak 4 °

R AR S R R R
(NIS)
MON 88017 X MON 810 0.19
MON 88017 0.17
MON 810 2.42
FERAHL Z K 2.68

# 6 MON 88017 X MON 810 D AR E N MDD EMMEIZ LD F a v HEFR
European corn borer {254 % 455 B A ik o 10

e ol R SR
(LDR)
MON 88017 X MON 810 1.10
MON 88017 5.10
MON 810 1.11
FEAEHL Z (K 5.80

[#£5. 6122\ (]

BEREBERMEICOE 10 EEEZ R v MEEF L. 2 FEHIZ western corn rootworm (Diabrotica
vergifera virgifera) ®JF(1200 &/ » b)ZHE5 L, 4 BEH]12 & 512 Europen corn borer @ 1 % H.(45
@A/~ N)Z$EFE L7, European corn borer #f#1% 21 H H (Z European corn borer {2 J % £ 5L
Z— RN 72 EHE 71 T % leaf damaging rate (LDR)IZHE - T, O(AEME)~9(&EH  BEDO RKE/HN
BEINTVD)D 10 B CHlA L 72 (R 61)(BIHE # 1),

Dk, Ry bOBLEMEEZRY H L CTE%E Tz E, western corn rootworm (Diabrotica
vergifera virgifera)(Z J % &E OFLEE % nodal injury score (NIS)Z VN TaEAM L 7= (CCiEk 62)(BIHRE £
2)e AJFFIEITKIET corn rootworm OB EFLEE 2 5T D BRI, ARx RBFTEEEREIC Lo TRIFH Sy
TW5— 172 515 T 5, cornrootworm [ X E 7 FALOEIGE T ILE 5 1) HAE X TV DM, K
(O B OBIGERTILE 6 8. RICE 7TENDOLAEZ TWAER, LIEICEEL TN Z &6,
ZOFETIE, ZOREOREE 000 205 3.00 £ TOHFAREME LTRLTND, BIZIER
EFLEN 2.80 DG, HS5HIEFE 6 HiTERICTAFINTEY, F7HO 80NN EEINTND
INjI=R o e

SO RFITFLR SN HITER DR R ONBE O EF(TIL AARE Vv MERSHICRE T 5,

27



A.  MON 88017 TlX. thZEA cp4 epsps BIn I L »Ca— F&E Dzl

CP4 EPSPS & HEDMEMIEK DKL THRET HZ LICL > TARMHEMBZ hyER =
UL BREA 7Y AR Y — Mt 2P 5 S dviz, FEERICHER Ltk N

élfn‘ﬂ%ﬁz MR I URRER T U ARV — N OFEEZ I TR LDk LT,
n’ﬁﬁ&z kT a I FTIERFICAE L7Z(MON 88017 DMkt BT E5IR

EEF3 D pl9~22 DEE), Fiz, A cry3Bbl BRI Lo Ta—Ranbdik

Z5M Cry3Bbl EAEN BT 52 LIk, KED hyEra v EOFEa Y
F 2 HERTHS CRW OBFICHT DI|WIUENT 5 Z4, CRWIZ X 2 BEFEN
AT 5, CRW X hUERravOREZEET 275, MON 88017 TlohZ& A
Cry3Bbl & HE IIMM IR DKL THEHICIHEL L TV 5 (MON 88017 AW
FRME ST ERTRE R 2 D p28 DK 5-5),

MONS810 TiZ. crylAb BIsFIZ k> Ta— K& 5 CrylAb EEENREIT D
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||Summary

A trial was established near the University of Illinois, Champaign, to compare the
effectiveness of different Bt-corn varieties with their non-8t corn isolines for control of
European corn borer. At least 70% of the non-B8t plants were injured by corn borers. All
Bt varieties had significantly less damage and fewer European corn borer larvae than
most of the non-Bt isolines for all parameters measured. Few differences were observed .
among Bt varieties. However, CBH-351 Bt had a significantly higher percentage of & |
plants injured (27.5%) than the other Bt hybrids. i :

)
[Piot Information and Methods | ngcghvgle

|

Search the IPM Website

Location University of lllinois Cruse Farm, Champaign, Illinois.

Plot Size Four rows ° 25 ft for each treatment, with 30 plants per row
after thinning. Between each of the replications was a 10-ft

alley.

Experimental
Design

Randomized complete block with four replications.

Planting Dates and
Agronomic Factors

Refer to Table 6.1.

Manual Infestation
of European Corn
Borer Larvae

Manual infestations of European corn borer (ECB) larvae were
made to all plants in each of the middle two rows of each
four-row plot. Manual infestations to simulate the first-
generation were made on July 11 and 12 by applying five egg
masses (black-head stage) per plant whorl on each of the
two days. Corn plants were in the V6 leaf stage (Ritchie et al.
1993). Manual infestations to simulate the second generation
were made to the same plants in the same two rows, at corn
anthesis (V18 - VT corn stage, Ritchie et al. 1993). Three egg
masses (black-head stage) per plant per day were applied on
August 16 and 18.

Post-Infestation
Evaluations of
Injury Caused by
First- and Second-
Generation ECB

Evaluation of first-generation corn borer injury:

On July 31, 10 plants in each of the center two rows that had
been manually infested were evaluated using the 0-9
modified Guthrie scale:

0. No visible leaf feeding

1. Small amount of pin-hole or fine shot-hole injury on a
few leaves

2. Small amount of shot-hole injury on a few leaves

http://www.ipm.uiuc.edu/pubs/evaluations_2000/btcorn.html
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3. Shot-hole injury common on several leaves
4. Several leaves with shot holes and elongated lesions
5. Several leaves with elongated lesions

6. Several leaves with elongated lesions about 2.5 cm
long

7. Long lesions common on about one-half of the leaves

8. Long lesions common on about two-thirds of the
leaves

9. Most leaves with long lesions

Evaluations of first- and second-generation corn borer injury:

On September 9 and 10, five corn plants from each of the
middle two rows were split with a corn knife for evaluation.
Evaluations of injury to the ear, ear shank, stalk above the
ear, and stalk below the ear were recorded separately for
each plant. The mean percentages of plants with cavities,
mean numbers of cavities per plants, mean lengths of stalk
tunneling (cm) per plant and mean numbers of live larvae per
plant were recorded.

Weather Refer to Appendix A, Table A.1, Table A.2 and Table A.3.
Information

Statistical Analysis | Data were analyzed with Agriculture Research Manager
(ARM) version 6.1.6, from Gylling Data Management, Inc.
(GDM). Means were separated by Duncan's New Multiple
Range Test (MRT) (P = 0.05).

Results and Discussion

All plots were examined periodically throughout the growing season for signs of
infestation and/or injury caused by insects other than European corn borer. Nothing
was found in sufficient quantity to analyze, so the data are not presented.

Results from evaluations of first-generation European corn borer injury are presented
in Table 6.2. The mean Guthrie ratings for all Bt hybrids were significantly lower than
the mean Guthrie ratings for the non-Bt isolines. There were no significant
differences in Guthrie ratings among the Bt hybrids tested.

The percentages of plants injured by European corn borer larvae are presented in
Table 6.3. The mean numbers of larvae, mean numbers of cavities, and mean cavity
lengths (cm) per plant are presented in Table 6.3 (whole plant), Table 6.4 {plant
below the ear), and Table 6.5 (plant above the ear). The mean numbers of larvae per
shank and ear, mean numbers of cavities per shank, and mean percentage of ears
injured are presented in Table 6.6.

The percentages of non-Bt plants with injury caused by European corn borer larvae
indicated that the infestation in our trial was severe; 70 to 100 % of the non-8t
plants were injured (Table 6.3). The percentages of plants injured by corn borer
larvae were significantly lower for all Bt hybrids than for all non-8t isolines. One 8t
hybrid (CBH-351) had a significantly higher percentage of injured plants than the
other Bt hybrids. All B8t hybrids had significantly fewer cavities per plant than the
non-Bt isolines. The mean numbers of larvae per plant were significantly lower in all
Bt hybrids than in all but two non-B8t isolines (LEPOTD 11 and CBH-351 non-Bt).
There were no significant differences in mean numbers of larvae per plant among the
Bt hybrids. The mean cavity lengths per plant were significantly lower in all Bt
hybrids than in all but one non-B8t isoline (LEPOTD 11). There were no significant
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differences in mean cavity length per plant among the Bt hybrids. Evaluations of the
amount of injury below and above the ears are presented in Table 6.4 and Table 6.5,
respectively. The mean numbers of larvae per plant and mean numbers of cavities
per plant below the ear for all Bt hybrids were significantly lower than in all but one
non-Bt isoline (Y non-Bt-larvae; CBH-351 non-Bt-cavities) (Table 6.4). There were no
significant differences in numbers of larvae or numbers of cavities per plant below
the ear among the Bt hybrids. The mean cavity lengths per plant below the ear for all
Bt hybrids were significantly lower than in all but two non-B8t isolines (LEPOTD 11 and
CBH-351 non-Bt) (Table_6.4). There were no significant differences in mean cavity
lengths per plant below the ear among the Bt hybrids.

The mean numbers of larvae per plant above the ear for all Bt hybrids were
significantly lower than in all but two non-Bt isolines (Y non-B8t and CBH-351 non-Bt)
(Table 6.5). There were no significant differences in numbers of larvae per plant
above the ear among the Bt hybrids. The mean numbers of cavities per plant above
the ear for all Bt hybrids were significantly lower than in all but one non-Bt iscline
(CBH-351 non-Bt) (Table 6.5). There were no significant differences in numbers of
cavities per plant above the ear among the Bt hybrids. The mean cavity lengths per
plant above the ear for all Bt hybrids were significantly lower than for all non-8t
isolines (Table 6.5). There were no significant differences in mean cavity lengths per
plant above the ear among the Bt hybrids.

Evaluations for numbers of European corn borer larvae and amount of injury to
shanks and ears are shown in Table 6.6. There were no larvae, and consequently
there was no injury in any of the shanks of the Bt hybrids. The numbers of larvae
and numbers of cavities in the non-Bt isolines were very low. No corn borer larvae
were found in any of the ears of the Bt hybrids. However, 2.5% of the ears of one Bt
hybrid (CBH-351 Bt) have evidence of injury, although not significantly more than
the amount of injury in the other Bt hybrids. There were no significant differences in
the mean numbers of larvae and mean numbers of cavities per shank, the mean
numbers of larvae per ear, and the mean percentages of ears injured among the B8t
hybrids.

Few stalks were broken either above or below the ears, and no ears were found on
the ground at evaluation time. Also, we observed no differences in the amount of
stalk rot at the time of evaluation.

Similar to our results from Bt-corn efficacy trials in the past, the Bt-corn varieties in
this year's trial were quite effective in reducing the numbers of European corn borer
larvae and the amount of injury they caused to the stalks, shanks, and ears.
However, CBH-351 Bt had a significantly higher percentage of plants injured (27.5%)
than the other Bt hybrids.

References Cited Ritche, S.W., 1.J. Hanway, and G.O. Benson. 1993. How a
corn plant develops. Special Report No. 48, lowa State
University of Science and Technology, Cooperative Extension
Service, Ames.

Table 6.1: Agronomic factors and evaluation dates for the Bt-corn efficacy
trial for control of European corn borer Champaign, Illinois, 2000

Variables Urbana
Planting date June 9, 2000
Hybrid Various Bt and Non-Bt hybrids
Plant population 30 plants per 25 row feet after thinning
Row spacing 30 inches
Soil condition (top 2-3 inches) Moist
Soil temperature (4-inch level) 68°F
Air temperature 79°F
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wind 0 - 5 mph
Previous crop Soybeans
Soil insecticide None

Herbicides Duazl + Atrazine

Infestation Dates

First Generation July 11 and 12, 2000 (V6 plant stage)

S egg masses per plant per date

Second Generation August 16 and 18 (Anthesis)

3 egg masses per plant per date

Evaluation dates:

Guthrie Rating July 31, 2000

Stalk splitting September 9 and 10, 2000

Table 6.2 Guthrie ratings for the Bt-corn efficacy trial for control of first-
generation European corn borer Champaign, Illinois, 2000

Treatment?! Guthrie rating:Z
Cry 1F / TC1507 / M2722 0.01]c
M2722 non-8t isoline 5.70 ] a
Y Bt 0.05|c
Y non-Bt isoline 5.60]a
LEPOTD 11 non-8t 0.55]c¢
LEPOTD 12 0.00]c
LEPOTD 13 0.05]|c
LEPOTD 14 0.00|c
LEPOTD 18 0.15)c
LEPOTD 19 non-8t 5.95]a
CBH-351 Bt 0.10|c
CBH-351 non-Bt isoline 3.80}b

1 Cry 1F and its isoline was supplied by Dow AgroSciences;
all LEPOTD hybrids were supplied by Monsanto;
and the CBH-351 hybrids were supplied by Aventis.

2 The modified Guthrie rating scale is explained in the text.
Means in a column followed by the same letter are not
significantly different (P=0.05; Duncan's New MRT).

Table 6.3 Mean numbers of larvae, cavities, and cavity length (cm) per plant
for the Bt-corn efficacy trial for control of first and second-generation

European corn borer Champaign, Illinois, 200012

Mean no. of
larvae cavities
per plant per plant

Mean no. of Mean cavity
length (cm)

per plant

% Injured

Treatment plants

I o I ! l
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Cry 1F / TC1507 /

M2722 0.0le 0.0}jc 0.0|d 00]e
M2722 non-Bt

isoline 92.5]ab 08|b 2.3 | bc 8.2 | bc
Y 8t 25]e 00]c 0.1)d 0.1]e
Y non-Bt isoline 100.0] a 1.2|b 28]b 10.5|b
LEPOTD 11 non- 70.0 | 0.6 | be 1.7] ¢ 3.3 de
LEPOTD 12 50}e 0.0]c 0.1]d 0.1]e
LEPOTD 13 25]|e 0.0]c 0.0]d 00}e
LEPOTD 14 25])e 00}c 0.0)d 0.0]e
LEPOTD 18 0.0}e 0.0]|c 0.0]d 00je
LEPOTD 19 non- 96.7| a 2.01a a8|a 15.2| a
CBH-351 Bt 27.5(d 0.1]|c 0.3]d 10]e
CBH-351 non-8t

isoline 80.0 | be 0.7 | bc 1.7 ]c 5.5 cd
1 Cry 1F and its isoline was supplied by Dow AgroSciences; all LEPOTD
hybrids were supplied by Monsanto; and the CBH-351 hybrids were supplied
by Aventis.

2 Means in a column followed by the same letter are not significantly different
(P=0.05; Duncan's New MRT).

Table 6.4 Mean numbers of, larvae, cavities, and cavity length (cm) per plant,
below the ear for the Bt-corn efficacy trial for control of first and second-
generation European corn borer Champaign, Illinois, 2000

Injury below the ear!

Mean no. of Mean no. of Mean cavity
Treatment? larvae per plant | cavities per plant | length (cm) per plant
Cry 1F /
TC1507 / 0.0}d 0.0]e 0.0}d
M2722
M2722 non-Bt
isoline 0.5] bc 1.3]c 471|b
Y Bt 0.01d O.1}e 0.1]c
¥ non-Bt 0.9|b 2.1(b 8.0|a
isoline
LEPOTD 11 0.1 cd 0.5 | de 0.9|c
non-Bt
LEPOTD 12 0.0})d D.1]e 0.1i]c
LEPOTD 13 0.0]d 00}e 0.0]c
LEPOTD 14 0.0]d 0.0]e 0.0]c
LEPOTD 18 0.0]d 00]e 00]c
LEPOTD 19 1.3]a 32]a 10.4]a
non-8t
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CBH-351 Bt 0.1|d 0.3]e 0.8]c
CBH-351 non-
Bt isoline 0.4 { bcd 1.1 ] cd 3.5]|b

1 Means in a column followed by the same letter are not significantly different
(P=0.05; Duncan's New MRT).

2 Cry 1F and its isoline was supplied by Dow AgroSciences; all LEPOTD
hybrids were supplied by Monsanto; and the CBH-351 hybrids were supplied
by Aventis.

Table 6.5 Mean numbers of larvae, cavities, and cavity length (cm) per plant
above the ear for the Bt-corn efficacy trial for control of first and second-

generation European corn borer Champaign, Illinois, 2000
Injury above the ear?!

Mean no. of Mean no. of Mean cavity
Treatment? larvae per plant | cavities per plant | length (cm) per plant
Cry 1F /
TC1507 / 00]c 0.0}d 0.0]d
M2722
M2722 non-Bt
isoline 0.3}bc 1.0 | bc 3.5]ab
Y Bt 00]c 0.0]d 0.0|d
Y non-8t
isoline 0.4 | bc 0.7 | bc 2.4 | bc
LEPOTD 11 0.4 |ab 1.1 ab 2.3 | be
non-Bt
LEPOTD 12 00]c 0.0]d 0.0}d
LEPOTD 13 00]c 0.0]d 0.0}d
LEPOTD 14 0.0]c 0.0]d 0.0]d
LEPOTD 18 00]c 0.0]d 0.0{d
LEPOTD 13 0.7]a 1.6]a 4.7 )a
non-Bt
CBH-351 Bt 00]c 0.1]d 0.1]d
CBH-351 non-
Bt isoline 0.2 ] bc 0.5 cd 20]c

1 Means in a column followed by the same letter are not significantly different
(P=0.05; Duncan's New MRT).

2 Cry 1F and its isoline was supplied by Dow AgroSciences; all LEPOTD
hybrids were supplied by Monsanto; and the CBH-351 hybrids were supplied
by Aventis.

Table 6.6 Mean numbers of larvae and cavities per shank, and mean numbers
of larvae per ear and of ears injured percentage for the Bt-corn efficacy trial
for control of first and second-generation European corn borer Champaign,

Illinois, 2000

Mean no. of
cavities
per shank

Mean cavity
length (cm)
per shank

Mean no. of
larvae
per shank

% of ears

2
Treatment injured
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M2722 0.0]c o0|d 00]c 0.0|b
M2722 non-Bt 0.2]a 0.3 be 0.4]a 50.0 | a
Y Bt 00]c 00]d 00]|c 0.0]b
Y non-Bt isoline 0.3]a 05]a 0.3|ab 35.0]a
LEPOTD 11 non-Bt 0.0 | bc 0.2]cd 0.2 ] bc 17.5]b
LEPOTD 12 0.0]|c 0.0}d 0.0]c 0.0]b
LEPOTD 13 0.0]c 0.0]d 0.0]c 0.0]b
LEPOTD 14 0.0]c 0.0|d 00}c 0.0]b
LEPOTD 18 0.0]|c 0.0]d 0.0]c 0.0]|b
LEPOTD 19 non-Bt 0.2]a 0.4]ab 0.3]a 43.3 | a
CBH-351 Bt 0.0}c 0.0|d 0.0)c 251}b
CBH-351 non-Bt 0.2 ab 0.2 | bed 0.2 | be 13.3| b
isoline

1 Means in a column followed by the same letter are not significantly different
(P=0.05; Duncan's New MRT).

2 Cry 1F and its isoline was supplied by Dow AgroSciences; all LEPOTD hybrids were
supplied by Monsanto; and the CBH-351 hybrids were supplied by Aventis.
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Interactive Node-Injury Scale

The root injury illustrated demonstrates how the Node-Injury Scale quantifies progressive feeding by corn
rootworm larvae. The actual sequence of feeding will vary visually depending on a variety of conditions such as
planting date, corn variety, degree days, soil moisture, insecticide application and placement, genetically modified
roots, soil conditions, etc. The secondary roots (root hairs) are displayed only when no injury is represented;
they have been removed to facilitate better viewing of the injury once larval feeding is simulated.

Node-Injury Scale

(Oleson, J.D., Y. Park, T.M. Nowatzki, and J.J. Tollefson. 2005. J. £con Entomol. 98(1): 1-8)

LVaIue” Description | T8 Wode tnjury ' = — —
0.00 No feeding damage (lowest : o ., S ot

rating that can be given)

One node (circle of roots),

or the equivalent of an
entire node, eaten back to

1.00 " .

within approximately two

inches of the stalk (soil line

on the 7th node)

[2.00 ]ﬁ'wo complete nodes eaten ] ;

Three or more nodes eaten
3.00 |[[(highest rating that can be
given)

Damage in between complete
nodes eaten is noted as the
percentage of the node missing,
i.e. 1.50 = 1 1/2 nodes eaten, 0.25
= 1/4 of one node eaten, etc.

To use the interactive node—injury scale, click on the image
above. The scale will appear in a new window. Once the scale has

1.50 loaded, use arrow keys for precise movement: up and down to
. increase/decrease root injury and left and right to rotate the
Number of Percentage
. . i root.
iull nodes of a node
eaten cilen

The scale is a large file (9 MB) and requires QuickTime 4 or later.

1-6 "Traditional" Scale

(Hills, T.M. & D.C. Peters. 1971. J. Econ. Entomol. 64;: 764-765)

lNo damage or only a few minor feeding scars
@Feeding scars evident, but no roots eaten off to within 1 1/2 inches of the plant

3 Several roots eaten off to within 1 1/2 inches of the plant, but never the equivalent of an entire node of
roots destroyed

lOne node of roots completely destroyed j
El?vvo nodes of roots completely destroyed
ElThree or more nodes of roots destroyed

This page is part of the lowa State Entomology site.  Published November 26, 2001. Last updated March 2, 2005 by John VanDyk
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