HH%S: TR H I

MDA B R A W22 A VR
FH +H

% crylAb EEHLH E K MONSL0 #F O FH/EIn T 5k
B = &UET

(EAf: HIFHIESD

o LA AR PR A
2004 £ 1 H 20 H

b e N A FE Al B



WH w5 T H 351

RV B B R A Y = 2T
I S

T H 4% % crylAb FERHT H oK MONSL0 #E HF 1E in L s el
)2 AAE

HF AL, ot AR 2R AT PR ]

oo bk BRI X TARACES 2 5 & A D IBM KJE 916 =

S EL A% 100027

EHRH A 200441 H 20 H

e N RIEA B R M #



MONSANTO .%

2 LNAR AR SO

© 2004 HILERAF  FRBTE

A HIE A2 ZAEBGETRI o A IR 5 R T it 3 2 R] R A R AR ML A B ]
AW AT BRI MER], JF H R BEH TA RIS B HIE H . A &L
w M F S S R, AT T H e H A A B S R g™ A% 2Rk . F LA w
PRAZA IR 20 FH SAT B B T I AN s o L A8 2 ) A A > A B S A 3R
FFAFARTAR Xof A F 4 5 vh 2 A B VR P BUEAT AP PT A

A4 85 MONS810



H 5 # B

1. EESHEHHZW, MAEEE CRUVZEERANLL2EELL D). CRULEERE
MERTFNEEIEN KRLERFAEYH O ZLAEEEY FHRZEN, THEXEKX.

2. WHIRPBEMHERTHEAAEGRE L LR T od B RGN RE, &5 BN
“RO I8 A SR B AR R R L AR SR R A R e R R

3. WRBAARMYEIEUTHS,: HiFk. FEAARHE. THEENMAEX. BRI
R AT R AW RN, RIEFE. A RMERR. KB RV ERE L ZA
MNAFEEEN. AEGEEENL. AL (T, AER) AR VATHREEHITHFEZNL.

4. WiELBA RN, WiFREK 2T, THAMRNEEHEFER. THRENL K.
LR RITESL (T, BER) ERAERFHARNBEFAE, o IEET e B ET S
W SRR R . — R W RB R AL A — MR B R A A A (R B AR SR R R T A RN
AT, “RIT EZ EEFT Er. SMREE LR RIE. REMERE. 47 Em
M. Wi, ZAERERE. MM EEEAEEE L HENE N, BT R
AETE, MR EERELNE. “BiES (F. BERX) BWRILATREZHITH
HEBNLIAET, HHRABRER LI, PEEBARFESL (. BIEX) R L
THREEH.

5. WIFH AR, FiEREEK2EE. BREFLAMITNT. R E K
MR R KRV SEEE AN Z TN EEAEY ML N N ERZLAET ., “PrE
(W, BiER) ZRUATREFEHITHFEEN T AET, #FHRAARERLHE, P
HREEREAES (7. HERK) RRUATHREL .

6. WIFHHB A A IR, WIFERLER2HET; ¥REPLLAHITN". “RE
Tr Bl R MR TR R R RO S IR A AT A L L I ERE A
HE., X TEMEIHIORBERRAETERE, EREERE, HE —%EAFNEHERME
A VA EEE E R, &R AN T A,

7. WIERLEEFEY ZTAESE, FiFRIEEIET; FREFZ2EITN" Fo i
KIHHETR K (R EEHAPTATFNEE ) MR N I ERZLET, “iR
W FAREE; HAEEEY &ML AE CRLEY &Ma 4 HEY, HRFFERL
HARANEM (RRR) EFNHLAIERN, FRE CRYVEXHEDEM (BRER)
AR GETMHREY, TEAENRELT. WG, L% EEH.

8. B K HIEA N #E I A AP R A L AEH oy, EWiF&IEER 30 MITIEH MR
ik BIr B 4 4% S A T A R A BUR PO AR R R S E R, A TE A 4 AT 2.5k,
Zhi Sml fA¥E 3g A AL =, WMEMIHK, F10FHFR. EREAVER: HiFLE>S
PR Ih 3R BE AN R B Bk & S A 2 65 Southern et 45 B . # NSRRI 7 ik 4, Wik %4
IEH R EANREIE N BE B RAR RS 7 PCR AN 7 £ %5 .

9. WHRHMNUAF AT, —A 0, —FFER ALK, EXANEREITH,
FEEEMEEITE, ARELE. S TFARECERNERE, FTFZHE.

10. H A DAGE WA Ak U R B AR S R U A HE

11. Z¥utE: F43K #KUEEHIHHIALIE. 7THALEMILALH,

12 ZHERf: RUBITHERESPLAERHAF O, bk IR THERREEHE
115, EFE4uaD: 100125, WOk i R HBEL RS, P70 PERIT RN
¥A4T; 5. 7111110189800000419.
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H SR e |
FARBIARIBE E T oo Il
BIMLARBE R BH ...oooooeeeees s 3
— RUHEEFREYRZEETHER .o, 1
T T B B E e 3
S0 TAEBBIRIE S oo 5
0. BRI RIBRETBIZS oo 6
Fiv REMETPU oo 8
ISn FHRBEBERL .ooooeo s 52
B RBALRWHERER AN ZEPHBEERL oo, 87
JNS ZRBLTB BRI oo 88
i~ IS (. BHREX) BRIATBEERITHEERL ... 89
!
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FARBARET HF

(HIEH T
(BRI E AR ARE FR)

W1 crylAb EPEHTd £ oK MONSLO MBS 22 Ak i 5 (b = 4 B i 4
RYPHFRIT R A RR G AR 7 A5 MR AR R

W 2 MONB10 oKk & M & e ilidi i (b B B i ) b g TR S R dh %
2

W 3 HrdiEK MON 810 [0 FAM 20 (R LRI 72475, MSL-14382)
W& 4 1994 435 EH WA HTH TRV (LR AR, MSL-14179)
W55

1998 42 [F F Rk B3 FH a1 56 H MONBSL0 i H 5 K i 1 3t BB S AT FAF
P e (R LERBF AR5, MSL-16258)

W6 e EABREA CrylAb). CrylA(c). CryllA F1 CrylllA X} 2 H
BRI G 7E 4Rk E, MSL14685)

WE 7 PrHREXRS AT RZEN Bk HD-1 E 5 KA & 3215 5 1025 [H)1%
PR (Fa b #R s, MSL-14231)

W& 8 KW CrylAb & FO6 /) B S H AR BRI i L AR BTE FE 75
SB-2004-092)

W9 HD-1 HEERSIMNIERIE RS 2 ey GRS k75
MSL-13425)
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TR ML AR B B

AHIEREE T2 R T A F IR DL R TR XL
R BREE A RN BRI AW T), K REE RS, st
FEERLR I T & FhFRAB AT TCLE) DNA FP I | G844 S5 A S0 R0 & b 22 A VPN 1
BAESeoRl . Fnli#2 =) H A ] 5 A M A B A AR AT B A i 1 TR A
SET M PR TR T2 R A LR B, AR AT R R A A ARG . —
Ha i #a m 58 0 FARIFIXEE BERE, SEP X T 2 R NI I NAER
FEL TR NG A SR AL MONBLO FRAH L™ i, 3N o L 2 ) SR f& AN P
ot LLAR 23w A [ [ A AN VR 2 SR SETJRBE I SEF X0 Fo BRI, Fl A2
F R ROV K AEY) 2 PP B B ME) S =55 B ollE LK
A H IS U, B AS S S A R AR BRI T R

"
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— RAVEREREYZEIEFHER

mE| BEBMH | # crylAb E 4 ok MONBSI0 # 17 fl ff fm TR A iy %2 &F #
TR

BUH KR | FLHZARA R E

% Al 4o HH WA Yo (V)
A B A 4 4 R % crylAb % [F 47 & £ >k MON810
X 4 kK ¥ 4 Zea mays L.
| TREN L kwe A o R TR P
I % crylAb B £ Bacillus thuringensis
BWEFE 1 | AYF e | R CrylAb B &, EESRRASREERNEE.
Bl F e35S k¥ Y 7 5| T 4 b
# K1 PV-ZMBKO7 BAR £ Escherichia coli
£ | & K2 PV-ZMGT10 (k% A\ Z ) ® s Escherichia coli
) EA S x G NE X x
* FRit &£ H 1 -
g BE#F % Kk T %
E x ENE X x
Wl WEHEEA 1 —
BT Vs S 7
‘ 2 hsp70 74 ¥ kIR Ex
wo| AEFIL
o &k w4 kP
BEE & £ F AL HEEEFERE 2
HEFNEHE R (KRR £H# MON810 HERAMBR (KRR MK 1
BEFNENZAFR | HEFNENFTBLZAFR |
BEENEMEHR AR AUTHEE
o B R I 1 #oE X AUTHEE
WIS BB A B LA AUTHEE
= BEENEMEHR R RS AUTHEE
gﬁ B ok X 2 LT
b R BT o HLAE AUTHEE
P %%Hé%%%&%% AUTHEE
R #oE X5 AUTHEE
R BT o LA AUTHEE
MeEEAEE (&, 88K, A#F) A%
oW iE R F R 5 4
1
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AKX TRALEF 2 7,

47 4 7 LT A R ] B | m e BM k916 =
G 100027 B
I T
% i zﬁiggiﬁ%giﬁxiiifu#%é%u%ﬁ@%m
B wiE At g B i
P & B F W 4
BR AL B iE
#t K o F 4
B0 4 3 EAIE N AR &
BR AL B iE
#t K o F 4
= E O AR A
# %4 e A HEE S
i % i S H AR
@ T B4 40 N AT A
- EFETETE
7 5 5 % & A
%4 EH | %R T L fr | EATREFHAT

Wol PHALEEREMTRARN, EELHEH (BR) LH HMEEBRATRLLT.
w0, FILEE. REEE. AEF. KERAMBR (KH) W RETAAS.

2. R HREEE" K REEE BB, BERPRE.

3. B AMH TR Rl

11 A5 F5_ MON8L0
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. HHAFRHE

ORI —Fi™ B fE F ORI F R (FERRIM . S 3 29I oK I,
FENZ N T ZON MM ORI, R U H TR 2=, H5e. REESEEAL, JFa
PAEZS 85 N 24T 24, DRI AR R0 7. AL SRR AN BEFE BB AN AT &
K, W PRFETORTRAEAT AHr B A2 BBALHR AT A Rt 7 1] LK R ) a7
A8 ] bR FOR I S TOK P AR R KR AAE 3-10% a4, I SEUES et
INERTS

do I # A R R B R AT, B RIET 95 = AT B 1 CrylAb JE R A
BT KR, PR T BB PR 3" 5k MON 810. MON 810“{f=F
® KT LKA R oK 2 (ECB, Ostrinia furnacalis), PiRg 1 KiE (SWCB,
Diatraea grandiosella) FIIVH T kiE (ACB, Ostrinia furnacalis) Z5%# H % 1.,

PR ORI L D A ot b FoRIE G 2) FHRREA MR A%
S 3) AR ST s 4) DAl s 2 AR 23 R 254 H I fE 3 5D
AHTH RGBT AN RS 6) b FOK R SRR U 3 R 7K
Ty T AT BRSNS IR, oI AR AR A N Ef AT AT
Pt DR = KT 3R 2 o

PLFRE DNA JN#RET#E4T Southern 2422, 7r#r#& B MON 810 AL A {054
BT RO B DU o b — 2D iR 70 B 0T tHAESE, UER 1AM EEE DA W] DA%
i o R I8 A R U A%

N B TR I Gy R R 20 (R @7 FOK AT = A2 1) CryLAb B 1 RO R R %
il B Ui, AR Wlsimt e m B iikaem. zettc
Iz B TR FrESE . AT ROUSfr 7 i 45 2R th R B fR-F-®” K MON 810
& TR B 5 0 I EOKSE AR A  fRF:FoK MON 810 R BA HilF 4k, fEIRm
Ve LB R ZMERMAR B H TR 2.

MON 810 #t K KH CrylAb £ I 7F SR ) LI K P 23Rk . @it &
IS IE ) ELISA J5 R A RIZHZR I CrylAb & AR IAKCEEAT T e EllE . 45538
F M, MONB810 F KK CrylAb £ [ FKIE AP IEA FE A A A B X I B —
k. CrylAb A RE KR — 8 iE ] 79 5 S BB bR —-E A
ffasEtE. CrylAb B ARE/KT 2 A KR P StiEH s —. AR K
WY fe 2

A RUEPEM A FIUER], “PRF@”F K MONBLO X M EE A 7 B L% A
&, WA .

MON 810 Ht H K RJ LA et 2 ) T R MR 2 R il H 25 1R, HOFPRE J
AT b R A 7 BEE VAR AS 2 X AR FEARE MDA IR B 7 A G T B2 o 1T HLAT KR Y
fEEIEM, &4 CrylAb EHIH =& K WA (B.rk) MIBAEDREAAZ
XFARSEAR A P AN o TR X ST B FOK AR CrylAb R XI5 1) CrylAb B2 H
XHEH A R EATRR R, HERREE, fERR P ARRIERE A
BRIFEE TR 520k i 2208 SR, Tiooxt o SRANARSE br B RUB0H A

3
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AN, X e 3 RUMARSE b B LR A5 H 5 U 8 sy AR s . S
EWIFCWAER] 7 CrylAb dEEXe . Bt #5955, sREHERR., BAEEes
ffro B3R CrylAb B H TR R FIlgt%, IOvEs CrylAb & H RIS RIEEA
7>. MON 810 £ AKZF KR WAER] 1 AT AR FEAR AV 22 41k .

Tk 3% s MON 810 oK ZH Rt g i8>, SR PEAl CrylAb &2 H
IR . S5 KB CrylAb AR DT50 4 1.6 KX, DT90 (iAF| 90%%%
EIIRED AN 15 K. (Sims and Holden, 1996) . XANEMREEMAEY) Bt 7=
398 o () B A R SR AR LAY (West et al, 1984; West, 1984; andPruett et al, 1980)
[Altt, CrylAb %f 3 rh JEREFRAE Y TEFE NS5 18 -

B 5 Al Cry B A4, CrylAb A EZE PIR. EMBL. Swissprot £l GenBank
HHAEARE SR AR REAREG AR NIRRT HAEUE. EFRF, |
T&4 HE A CrylAb & ARG [Ef#, Western 22380 #1 & B0, ERLIL B O L
H, 2 380 N Q0% ISR TN CrylAb 5 A B AR . Sh/NRHEAT T 20t 0 IR Bk
36K, CrylAb & AXTH A YIBA 2Rt . 75350 /N B2 B 1 ARG
H1, BT CrylAb & 8 st & K20 /2 MON 810 FoK1E N AR BV ZE
& ) 2000 LA L.

zx L AT, BTG 5 MONSL0 T K ) 22 4 M PE A B dE 1 S FEMONSB 103 A 2K fi
JOREE A A KBS 4518 . MONBL10 L K 7E19964F~19974F #4535 [H & W 2
HJE (FDA). EELE (USDA). EELRE (EPA) [HLHE, V73 E R
A AEFIE . 4R A N RSE AT E RO R A VAR EL SR, BLH T MONSLOfR + £
KA NI LR O E i e 2R, BRI AR R I R 22 2 A E T UL
fEUE.
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=, TEEKMEX

i L A TR AT MONBLO™ £ == T 2K AT LAAT it 42 fhl] o K 25 68
H 3

TORIFRE — ™ H G 3 FOKAE K R (FERRI . SR E ORI T K 5,
FENE N T ZONMM TORIED , Er BURF IR s 2500, M. RAESEEAL,
FFrT DAREZS B N Z2AT b, DRt pRe gl 0o Lo A 520 HORIIF AN REFZ Ml Bl N 25 AT
M ERIE, TR F BRI AP B, A BB AR AT LAAT Rl 428 il E K IR 15
Fo APl EORIEE N OR B KA 3-10% a4, IF SRS
etk .

TRETOKRATEL 1 RO SRR EE; 2) IFORFFA YR A 32 520
3) P AR 4) DI BB A R IR 2 T E /e 5) A4
THERGEGHMA RN RS 6) b TR AR B 3R KF
7) AT EARATESNA 57 TIRHUBE %, TR KA I L 3b AL /A i n] LA R e
RT3k -

“DRE®”TK MON8L0 fEufrdh Tkl 2 4 1 DAL XS IR B2 Sz
WHEC, WS IR PR e, EEIFRMN ERAAFERN, D3RE TR
] ZRh A Bt At . BRIk, i AR 28 ] 1 AR A SR A e crylAb ZE[A T
K MONBL0 1 Dy i L JsUsadt 1w (] () 22 i 57 i HR i, 8 % MON810 Tk
FE3E 1 [ R 8 A 5 v T XU
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M. EASMERB TR SRHTEI RS

EFRPE N EY N A 1B 5L

SRR LRSS K s PR R TR KRN, FHse b, @& dhfhk
MR SR B, Ryl A BRI, IR AR e 2L HE Ll Rk,
EAtEZE 60 SEAE IR LIS AL A AN AR AR ) AR SR T Gt s, OB A
PRy r= & WSS PO AT R B R sR . SR, X SRR 12 R A L[]
I 25 AR BEAT N A B R — B2 (1 [, AnAR 25 A I AR 48 3 S 34 el
(RIS, FEIXBEHARAE ) 20 585 , XS R EE 1S 7™ 1) DOk th I S a2 o O e R 2 [,
KETBUF. K BN 2 5] R S IR TSRO SR A5 % B
DNA SRR K g, 3 Ethed 80 SFAUR AT eI Ak — L LA H Fh
BORFTT %, Forb R AT T A1 5 e AR 2 DR R 1 ) B 2 DR AR B g D £
—I0l,

it A DB 1R Je LA R 25 B AR H AR TSN B INR, A5 48R i oK
FIEEVIBARAIT FUH LA BE 5 SBS A% St 1) B Rl E 2R AN 8 R4 BROR B 3 B (AR i ol
1995 4F 3¢ [HALHE 1 e SR PT AR A T AL R HEVE , 1996 A2 5% ik PR BT dutf T dn HE
7, R E AR 1996 FEIT IR 51N B K 5T HUA .

Pafhal, PEBEAFAERAK KR 4. Tk MRy Lty 7 K&
M FC A, SRAFPE 2 AU T I 5 Bt PLHERARTE . Fehua TR %
A BUSTRFRLEE B K S AL T IR BRI B .

HREDMEM R 22 PP

BAEMRAEY (GMO) Z AN M & i 72 B — SRl X T 1975 SE7Ef
KHEZH DNA B Asilomar 213 3 H . IX SR} 22 540 0 B 20 DNA $oR 1] g
SSEEMARFN A, XA E AR — SIS = MR 20 A i B AR
RN, X Rl R 20 14 /N H B TAE—SUE SRS 7 — @i e fEy) iy
VAR 1L fE RIS 25 AW S B HE R, %R R O 1976 AF R E X AR ST E
‘H DNA &2 ot 1) 3 E IR A R e da m (2l B, HAth—2e [
FAHCK A T £ EIRREYH AR FTEFE

KT HLRIE A 22 VP, Cordle 5 (1991) iR T —Fhiz ik 4T %
SV EINE, BRI
A) BEMIZHE IR RAEMN % &R, BE:
D ARSR AR FEARE R R
2) FEZARIMBERIEN 1R
3) fEREE T S AN AR IR R
4) WL RFEIIREST;
5) AT R AT AE A
B) HIRNZH S L AR E X 2 i, .
1) LSRR,
2) BRI AIRIE
3) M TAEMEERR A EARE B AL AREEE L] DURR VPG e 2 I A=

6
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Yor stk
C) H=WELEEHE LIRPIRINIAN B G R A Z 2N ELELRG A R
BRI R AV ARG AE 2 R A TG A5 B R A4 TR

iff 5 3 B DRI 1A 2k DR e 2 280 R BRI A I b ) mT e 2 R B . R kDR
VIR FER A AT RE R IR ) Ak (Love, 1994): (1) ot B FERI## B EY)
BURRR (2) o R PR 0 B R G R B R B A by (3) Bk
KDY 8 AR E SRR IR EE; (4) o B EE R KP4 52 25 AP Fp b
(Evenhuis 25, 1991; Kapteijns, 1993; Regal, 994) . {H/2, HARGd&EA UL
B L LR L2 e A% B AE M 5K P % 2 H AR Y (Evenhuis 5§, 1991)

KTHEERFNEMR &S Zetil, EPrEmliiZis (Codex Alimentarius
Commission) R FH — & FE AR 5 | SR PP SRR T ik DR AL A7) PN 2 B DR T A ) ) 2 A%
MR B (GM food) o XL 5 I FTHE 2 AR TSE VR N SVPAN RIPPAN 4% 2 R (1)
BRI, R NS DR 51 /) AR 80N, CHRAiN —ASBn 3 R ) AR ZE 51 )
Codex 1% AP JE M ZE R PR I8 7 1HI =

A) SHER I ERZ GEIED

B) Shd U St Gt

C) ¥rE sy, ANEREIFRMIERTNEK T
D) fili A A A 1 5

E) 5 8L R KR IR RON

F) 3 A SE AT B8 51 A AR TP RN o

] e £ it ALY 2 D32 A 00 DRI Aty i U A 325 3k A D9 0t 2 i [ Bl 3 B
st e RAEMIN 22 Vr I 2 20 . HAT, Pra o2 Eidife i RAEY) ™ s #a
LR KRS DAL, 5 AR L A AR S R A i EE AR [RI A 22 22

YL FORR T3 R

Al A A FE S A AR TR K T BA PR RIS E r 6 5 5= R
“IRECRK (YieldGard®), I AA BB T 47 R i T K 5 2 B ik
1M H R FRIEA R A K AR A AL # 5E A 2ot i) SRR a5 .
SN FE B, XM H AR BRAEHER 4. LERELETE (EPA).
EE g MAYE R (FDA) LLA 3 B L (USDAD # A A2 4 7= i -

TRAF TR RS P B, 10 HSGE 1 TOKAIA 5, S 7 BRI
PR B AE TOKIE R A K F B, ORE TOK A Bt W) Sy 1 il
R PRIk, Toil R R TR A 3 30 2 A I AR R A 2 Jd I A O =2 R K 3R
i, HICTIINESN 57 TIRBU . E3CE, XN AR E R ORI AR R &
RPN, 9006 UL B AR R BIRBORARH R, T A B LR RS R
Ko

H AT, E o L2 R R AR (R R SR AR TE [ AR o Ak T [ B 431
WAL, CRAESRE . NEER. B ESE B B AOR A [ EAT 1 K AR AL
FAEHT, JF8R18 7 A B4 5k Dbk
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fi. BEWEF
1 ZAEEYEZEME

11 ZAEMEEREE

1.1.1 4. BAMHEAMLIR;
AR N TR, F4 N ZeamaysL, 184 NEXK, HHRAER. HE. B

T

1.1.2 4pREHAT

BEERESXLE TR TFHEDNARKAE (Gramineae), £ & FR kK
(Maydeae), EEZ)E (ZeaL.). {EHMINITRRGH, EHFREMNAREE LK
(Zea mays L.) —MFl. Wilkes (1967)# K &R )E (R4 5 “Teosinte”) HA K4
ZKE, RAHETH—ATE, BFEEINF: —FAEREVEEK (Zea mexicana)
MZEA TR (Zea perennis). HRIEHTIHFFTLE R, Doebley 41 S [ 7 /NE X £
BB N & FERALHUAL AT BRI, il 7 #4025 524t (Doebley and ltis,
1980):

Graminea (CRAE})
Maydeae (L&)
Genus Zea (L&EZR)R)
Zeamays (T KFh)
ssp. mays (F&d% F KW FH)

1.1.3 R FHAZEEY AR (BHR) ZHK;

RIS 2R 5 I E K SR Hi-11, B2 A188 il B73 AR & F K IMfT4
o, AV S e A188 FI B73 AT HAC R B oKAAML. A188 A1 B73 H
T Z A R ZE [ B JE IRk R SRR BT AR M ST KT R B A R £, T B AT LU,
1.1.4 REFAMIERBREEM;

AR E K, A A D SRR

1.1.5 JRF=Hh K 5| 3k E] 5

ot T RRIEMYIML 23T T REM R . HNARNEKIBAEET 7,000
F] 10,000 4E R E B PG EF R AT L6 . R AN RIASTE H i B a5 3, (28
VR R B ZRAR AT REAE oK AL 3 Bl 7 HEMIMEH

BHCAT R BLE R, AR R 3 0 2 K e 30 1) 2 4 SC B A 2 IE AR R KoK

8
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FHEAT T 1492 SR AR T R AR AT DA FORFIR, JFAEIR [B] P9 UESF T £k
FIN T WPH(Goodman, 1988). £ AKGIABRPHA A LUG, KL it 5 En]
DURHE K AR AR L83 X

FKHRIE AT T e gT, B ETA IS EZ R (OECD, 2003).
1. SRETSHVGERER: FIHSARRERET ALK,

2. =ZHMKW: &) FoKRETRIEER: b FHFKRM=FEIRAL
TR RVERFRE SR, o) 1k FOK[F SR VG AR R B ZR alicl =285
TR AT, B[R] =3 (R ) e 5, dEA0 Y SR AR K i Ao
(Mangelsdorf, 1974);

3. WEMCIRARUL: TOK. SRPUARFSREZRMN = F R HORIE TR
ol ILAER RIS

4. RAEVEATMERAR B RPN ASRE R TRRBE AR, T
BUEREI R E . A4 7 BARE K.

Hew B — LS HE W B F5 7E Andropogoneae)i BL i Coix Al Manisuris J& 41, &
AT TR SE R A AL T — @ WIVEH o 1% S8 {5 15 O 28 18 I BT 90 2% 28 Fob 14 22 1A
A FTE M. AR AR S FRME 2 BT TR, HIE i T e b
Aoyt brid o it AT 758 1E

JE HATVE 2 AN R UE S 508 PUEUEAS R AR, (E 3 22 ARIERE S35 oK
ALY T S5 U A S E) 2R (Galinat, 1988) H B » 55 P AF S & R 24 [ 4R+ T0K,
S FRIEAREAE, EAA R OT TOKRME A S 2R X EIEEIE I oK
A AT REERYR T 28 P AP R A R

TR GNP EIS T E . AT 1611 EZEE GEME) Y=t
BRSO N IR E F R A idEk 7 E S 1962, S EEYEHE TR 1994).
IR AR Ew i ChE TGS (1986 4) hilA (FME) T2 ERR
N B m R — AN A . FRIE DB BRI FE A 1655 R (ILELE). 1551
(A FEUE 30 4F) J[Eg (FEME L), 1555 AEE (NEE). 1560 EHH (F
WFEDY. 1563 F (KRHEFE) M 1574 1) (mFEE) &, —BHANEREH
B[ e A NN PGB 2 317 222 0, B 22 e vp W0 78 WA N 3R B P AL 5R, AL 2 P B
B BN IR NED AR E PR R, KGR e X AR (2 T R
R IX P L R R RGE AT L RIE,  BOKEE AR N R R Vi X A
ATRERT . FUHASIE TR R, HiA FOK27E 20 4 20 AFEAABLESIA
[FL 78 1760 55 LARTHH 2 a1 7E— iy B AR 0 3 7 28 S8 AR ML BT 1 T 4% i
Kinfh GER (R ER A RS, 1992, (HEAMREAAARSR, 1989, (1 EE
YA RS AR, 1980).

1.1.6 Fi&;

4, FORAE 100 2AEFATREN M. R TOREERZRE. HHE.
ELPh. SRPUAEF. EEAEE, el 7 at i B R 75%. FEROKREER N
TR TARFRL, HRZ B ES I aRL, (BB AR = R 8 il e i FH T
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B W TP ST KA . M 2000 SE TG, ZETMTES4Y . LML X Fniedt
HBIX 1) 9 AN TR FH SR FR IR FH TS

(i) B

R EARMEN—MEEIREA EROE, (BIF LK YA & & LA L,
NN R K AT P & 3R 2 (Hodge, 1982; Watson, 1988). T s Al Tk H
HIH B KA R R Z 80 (77%) G838 BE R 7 sC3EAT N . 7EAF RIS ) F2
LI TEME AL 5, A PAAE P2 KT AITE R

PRZF Ry R B ), M SR oK, T i NG sl A
AR KR, PEAREH .. TORMRE R BT I — N gy, (HEAE
A RN 2 B BR A BA BN E TR R ER . FORMBA g —Fh
T AEIM OB R L N B R IA R, . ROETEAEEE. H
FEE TR L R i £ R A MR AR R A 4E A K E K. XL RIFHIA
JFUAE 2 ST B B AN AR P N 93 FH i s B o X Aok 1l 50% 72 45 H
TR AR, 25% M T2 NiE 9, 25% M T He H . 2SR IR 2F it
TR, I ORI R

FRFLER /3 v LA T BERy, 28 BB v] DLy BS e Ky o 20 40% HITE R E N B
BN, SEHTEE I ER, M2 60%%H 1k & FEk7 (White and
Pollack, 1995). VEXp i] LAFEAK 522 FhH R SR A2 r= i, 04 v SR oK 22 N
O, BARTER W T DIME A —Ra S 4, gLl W AnuKisss, R,
PERIE i, k. Ak, WhL, AL &L k. RO S,

TR & — DRI, EER T H =Mon Tk i —F:
1) A (EEARM. R T SEPFEM) 2 KD,
2) TR LW
3) Wil EMZFERSG (TD).

MR, TD REGUESR T 5 2R, 8 L= SR E SR
KKy TR JHFIGAEL(OECD, 2002).

(i) PERb=

TN R B B A BE R 4 B TRRL B 1 S R B 2 TR R e
= (Ensminger et al., 19900, FKFFR A KL 83% 1K EY), TEATLLER
JREEHE. MRS B AHERREA R ER KA B
KIWE S, IR e . YR A4ERALLAgER, TAT—BRUi
A R, EXTFER AR MR . BRARL G KL 4%I103H, BRIl &
HRERN 18:2 WAL, X208 A K &0 75 0 2 AW IR B EE () —Ff . BLAR[A)
ERYIFFRLARLL, FORA R E AR S 2EUE, Hl T EmEsh HR R S
B, BT AR AR R TRk p R BRI IR — AR W B KRR AR AR
1 RIFRIE, (EAEHEARMOARIIRIE. PR S X &
B E DL ROK O S RS (AR A e ) BRI R RR (NRC, 2001).

VERIBIERNTIE R IR 5, ORI AR« JE A v AN 28 18 I R 2 4 & 1)
BHOE B AR 7y o T K E R RN THT A A2 vk B R T R = i, a3 A\ sl ek b
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I AR E S ERGE (60%), RGP MR EZORIE. w5, M,
K& RV e, EERERENHRE. OIS GRrEcE T
1) RRbr bk, Hyeh Ml & 8K, rEe SR, ZEAR (20%)
B EDRYE, EEH T YRR HAR .

BRFFRLAN, TR T RImRL, M R E Oy B S ORI, 2
T FR i AN G52 ) — b EZ R EL R 7 (Newcomb, 1995).

1.1.7 EE AR A E

ToKEAE 16 sk T E, 2R PRBRINME R R . fey)fE R [E
ZRERB I I X — 48 4 1 e R AL X R, btk adeim 7 E &, HEr, &
KAE T E K424 0y #54A FPHE (Rozelle and Carter, 2001).

FORAE P B Al A FE g i e s EENER, 20 R MmEE. EEN T
MV JERERR R R B . A R E AR E R R AR 2 —, ROKA R
AR LS B TAKRERNE 2 J5, R = KIEW. ER9AA7EIbE 500—20° [A]
HARIEE T — MK, BFE 14 M. . BIRX. PEEKE N6
AR L JETTERE ORI 1L SEUER R R TOK X 1L PERG IR OK X IV
7 EEEAKX V. AL TR XA VI e R oK X (FE L 1.3.1 55 AT 1)
Heb, /13N X LKA S TEAR A 80% .

Pish b, FoKBpE S HEARRE - RHEESMPEAZS SN aEs (X
KUE. A, BERESE). SRR CEFREE ORRIENE oK) THEEEH. ik
1) 20 4EM8], T KB N BB ERARMEY 2 —. TARVEAEM B4R 300 £ 5 1
Abr= i, BRI 2R R, KRBV 2 IS 7RI AR s oK IETE sk
B2 A T KT MKE Y, A RNAE — MR EEYECE R K =08 7+
G 1TEEL (Rozelle and Carter, 2001). fEHE, K2y 75%M £ oK H T-ah#ptakl, H
RETHTANFHEFA T HIE (USDA-ERS, 2000) .

1.1.8 X AR@RAMAESTHERE RES AW,

oK TS5 U EF, FAE A TUET 2700 S ELE MR B EYt AT FiiE 1 (Salvador,
1997). JLAFR, —HEEshiE A N 8. TRk =N T 5 mT DU AE
SR SRS RS S L T TR R AR e s SRR b I B R R
R FIe R E A A LHRS (Pastorello et al., 2000)., I4h, FXREAEHEER
B PUE IR (Watson, 1982; White and Pollak, 1995).

RARAE ST Z A, ATV EA R — P AT T B 2 — FhE T
BRIz . IEARATS KRR, BORAREAE R A BLAETs, DO HMETETEFr
CREE) REFRBIFD T (L4

245Nk, MEEK. BHER (BFEMASE IR KRR FH
R T DMV, AR I N S BEh W) (¥4 e e A2 A 3R 57 A i AN 20 (4
1.

119 WAt b, RZBEVIEZRAFEY WRFES) KRk
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FAREEFET T FEHNGAZ W EZEIY L —. BARTKRAREH T2
HIBEFE, (B N ORISR B ATE AT IR S8 00 AR A ZR A T REAE oK (1Y
AT S R T EEREM . NI A S YR AL R — MR EE N R AT LA A
HIRIE IR, FEPE A BR A 25 RO L2 [y AR ) A3 LLSE . IEAn3R
I RITRL SARFEAR, TORAREER MG B AR, ROVHMEIETEr CRED
BE PR IFR T A4 3, DR Has FORAN AT A 2 A )

1.1.10 BBAKPALEMNHHILR.

WA, FRE T8GR, BAEATUET 2700 F/E AR EEI T Fh
7 (Salvador, 1997). KHALISRSR, T K—EZMAMAERKFEE, FIIERT
EHTEMEEKPKZ MR,

1.2 ZAREYRAEY) 2R

121 R—FAERRESFEE;
Tk — AR R .
1.2.2 SANRFAMMEYIRBE R, WA, M H T EAAE AL R LT ;

FRAEHEFI, RNV NEM R 241, [HIR#E OECD (2002),
K EHILASANMATWB HE FH T, 4FHERKR.
2,4-dihydroxy-7-methoxy-2H-1,4-benzoxazin- 3(4H)-one (DIMBOA). ¥iT-##, LA
5% IR B 1 Tl R ok g L 2 1 T P ) DR 1

R T IR, EREESY WEI oK, W, 8. o, Bomey, i
HE S TCA RO LR 5 (Liener, 2000). [FIES YCNAETRR Y T-30%, HF
HAREAR A, & FEZNIUE TR T, BOYE REFFRBER) LM A7 2k
Rl A b A 2B o B 3 R R AN S R R AN I IR LASR e TR R
IR

DIMBOA J& T —41fCi#y, BN ISER Iy 2Rk &4, 8% v AES 2+
KI. DIMBOA H [ &L, El DIMBOA-gle, 7L KEWIKE M BAAAET
b R 25 0 2H 2R AR 350 28 2R L )X SR AL & W b o =R B ) — Fh (Cambier et al., 2000) .
DIMBOA-glc 7TE2h FIEYI R B, FIF B LR P, AR DIMBOA, &3
SHESHEM (OECD, 2002).

TR — MK FENBOKEEY, BT aHEER™ ARG ES

ik, MTANNER—FPUE KT (Maynard et al., 1979). T Ki&&A D& 1

B AN R e R AR R, AR IR AN FEA RS m E A
(White and Pollak, 1995).

123 REFEEUR, WH, NiiHEEURTEREAL R BB IR

TORA 2 WIS & W HariRDEIRER T I K5 G kA BUS N )
& (OECD, 2002). it £ 7 4Fr, 7E3EE H#kiEid — %1 (Pauls and Cross, 1988;
Tanaka et al., 2001). Jones 25 (1995) WFREH, W RIAXTFFRIT BN,
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Sl bR AR I, K A Bk 80%M A HEAT T R IBGHIR, HEE
CEIRHRAER . LN, TR R AKPRIT IR RN, — fnt N2 88 1 R A UR
Ri(~75%), X TR ML B R (— 1 % R ARSI R 2 ) LR U
R RO R T RRUR D .

K E T B KR — A4 S+ (Pasterello et al., 2000; Pasini et al., 2002) % B,
ALk o N H I & s SO S, R RS ORI AE B EOK P
T B SEE R AR — 25, Hed ok B 2y B 6 A0 N RS B B 45 SR 2 BH M (Pasini
et al., 2002). {HxE, FlRERFIWFLH PSS FmE A, BEXTZ 5L, prunidae 25
M=k . FRRL R RSE, i kAEZ RSB . 2 3= iU BRI
PR R AR 5 o 45 IR BRI S AN R T 55 bl Tt U R 2 TR) B 22 B/ 7R A X
YER, 3RS IR IgE 455 E AR 2. HAEl, ©BA LB HET R
T RRAE B ORI B A i X OK P i B BN RAT R A, IR R A TS
HARHX A . T FOK B bk BU S RSS2 X R, BT EROK R HAT
A, 0 NI O BORONE B RURSE AR FT e A2 AR

124 BFEAARFHEEERTEEE, WWAFEEE, 2BEZHERFIER
BB RIEE; R RERIE R REEH

FTARBEEEEEEY), EERRNEGEER, REENED. RAL. FACHR
A YRR (Wilkes, 1972 and 1989). H AL #2475 BUR —HE R P B RFE ) 2E F 4,
TSI R R 45 A VP 2 BRI AR RE A, X — E A8 — 22428 R AT ] b i Sk 1 7=
BN T AR KR T 36 At . A A SRR T DA 3 1 B B R T
FE. W KA. MO E.

125 EARFH T 5 RAMBIZEM KRR,

R MAL G RIEBAE, 7AEKE A, A BB IR (X
W7, 1968; H:ZE/RLEUME, 1949). K A] XU B AL HERE I AE R Vi £E [F] — B AT
FERREIIEZZ B SRR EAR 0.1mm, 78155 H M BUR e BE 5E RUBA 3k B e 8 o
e f Ko IXFP RSO AT T S 1 TORTER ARk (RN, 1972),

RAEDEREYI RN TR, REASC @ 3L N RBE I AR . FOKFI SR
PHEF2REZ (Zea mays ssp. mexicana Schrad.) Misif% /5 kB RAAE ), (ERVY
BF AN GBS fr FELEHh X, PME ) KA ST B B AT 4058 (A S B R 3
#r, 1980). KA (teosinte) tHIRAE Z M I KT H MR, M —RKRIE S
FERTE, HEEEZMIEIAS ., T KRS 155 R [R) 2 Fh = 3 55 & (Tripsacum) fE 47 4%
L, AHEZ ERNESEARE . KHEARE R =T — TR M, =3 E— 87
AFRE R WA YA (A4S, 1995),

126 Btk (WHERAE, FERK, WRAE, NUHARBRAMAERE);

FARZATHEY, SR TOKRIE R R AR, AR RISk A4
Py 78 77 f£ IR T A2 AW SRR T, Rl T5
BRI AE G BE VL B FR TR Z AR
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1.2.7 &4 FM];
(i) BEMETH

FoKE—FAEEY), HAE NG T &R e AR RS
(Hanway and Ritchie, 1982). fEAK rifiz thithiin (5 21 7 M B 2, 7R
T 0°C IR, BRMAFIEN TR 6 42 8 /Mo MR E MR IR F{KT 0°C
(RO RE RN TR R . A B s AIRIRIA IR . RUTml s A DOHAR FE AR R
BFr B ARl T i X I (R R AR R 0T BA g 45, g ROKEER . DA,
T K BE A T8 A i IR T3 T AR BRI R o — MR 24t o 280 6 22 o A 7
ZIM 90 K —130 RAEE,

TR R E 1 AR B AN R K R EAS [F) 43 BE M DRI . AR IR
PO R T A F IR TR A s RADKARA LSRR (Troyer, 1994).

[7]— At b (4 BRI E [F) — SR AN [R] AR i P AN, A — 3t A [F R4
WA AE, ZHCRT PRE BRI FABE 2%

(i) EKREFHE

EREABRERANL T T EFELK (V) MAEREAK (R) BB (Kumudini and
Tollenaar, 1998). XN FER#E—20 0 AVFZ I EL, DL E— AR 4E:

EB (VE-V5): i iR A KA oK £ BEJs, AR T iR e
SRR R, 50% LA KR 2-3em LA EAR . BITR DUERR . Kt
EVN W AENEFREKI B, —MRIik 20-35 KA

WHHEREERY (V6-VT): T KAEK SN Tl b, ZRREM K AR .
WA R B EKEEFREKEEFAEK S ERAK N, 255 — MK
H, MR, FORE B RS . — MR 27-30 K.

M2 (R1): Hfezzfeaaitohnl W, 2B in. X —Fr B ERsh
A, WESEW T, SHRDERE, BRART L. EhLZaTEr R EK
FELRAR (A2 i ol 30 EEL X A B T 358 B BBURR OB B AEIX — B B, AETE BRSNS
RIMCE o WSR3 R IR RS H PRl D 2 38 130 F 8™

K (R2): MEL2J5 K% 10-14 K, ISR . JURE AU AR O A
EA AR KL R, B AR AL S AT E AR, TR IRE/ME A) By
iR TG sem 1 50 SR IIRE, JHiaTAb.

ABB (R3): LG RY 18-22 K, FFRiAMNEEt, FEETERET
HEIFERER, RN ANARAEORAE. e i@s, S THHA . SRk
BOELHE, Rk TR E2Emmr=ar EERE.

BB (R4): TE4 UG K 24-28 K, FEEIEMEMRIL NS R, i
FFRL N EBFUIRVEARASHE, AR, i 2 BERD 5 TH 46

MIBEEE (R5): L4 IG K 35-42 K, A3 Es 40 Kk T T 4E v 1
EFFRLI PGS B T, BT — K BK T, e EFRRAE (FL) XA
A GGERY) XM FRE, BMON“ILE”. BEEFFRL RN, AL mE R
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FEER (REEN 10D F25he 43 R AEFPRLIK TO AR AN L350 2 1A] 35 3] 50% 0, FFkiRI A
40-45% 5 /K&, HFHOLIAS T HEg& TV EN 95%.

SERM (R6): fLLTE G K 55-65 K, AFRLHI Tk 2 i R AE, FrRiRI
ISF AR . TEAFRL AL RGN, FREEIIERCR)Z, SIAE| T 583
WIBY B . PR ZE e e e AR R B, B G 2SR R D = . BRI
L3 8 7K 80 30-35%, {H AT LARKE & I 5 26 A AN R T A BT 224k

128 FEERKAFTFEFEHENGES, SFEELE. BEERIIERESE.

TR AR, $OANEE AT BRI, BT R AT
PRIE . ERFTF AR TIRE. PP, ZEE. MRk E
B (P T, 1949). WA IR EX TP TR FEARIEH, #0008 KM 148
PR RELR (A, 1988). Ak, M1 45°C BN E KR T RS /)
WHPE CEFEM, 1977). EEKRIFEIREEE SR (38°C L L) Smfekn
V577, PR ORI S SR, KR LR R EY, Hprft 3 2R
B, (HEKm S A S

13 ZBEWMEAETIHS:

1.3.1 7EE P HIHBR I A0 A 5 SRR

FARAEPFEDMIRS, FEFRE Y, 16214 50° KB, R 6 &iT
AR, PURDHTE . TR, AR IORRE . ARAE v R R LD O K
OISO AR TR, (2] 00 R 5 v] — 2P . MRS 23t AR
AP RIRIAE A B, AARAE 2 PG i A AR A AR XA, TR T A B TR Y 2
PR DG, RUAETFRE ORI 3R R TOKIX . pUm ik X, T ERE
K PHAEREB ORI . e R oK X

1 EFFEBEAKRX: EREZX, HEFOHARN 39.2%, (5771 43.8%. 1%
XAFEERIT, BRI, L7 TE, WES. WIERES, k. BeigfiH Rt
B, AESFMAEFZAAE S TR, P, RIEER, BT LE, &
FEI 130—170 &, 4FEFA B 400—800mm (60% [4F7E 6—9 HIaD. —4F—3h,

2. HEREBEKRK: FKRESZX, HEMOEARM 32.7%, 5771 35.5%.
Z X B HE L AR R SRS PR R R R DG R M X RNV AR VEHLIX,
R KEFFEX, KEFREE, T R T ZX, FEEFEWEN 170
—220mm (70% [ENIEE Z), KEEHEHFIL 50% .. —FE P #H,

3. RN T KX : FoKEFIX, HREFRIIAIN 18.4%, HEr~1 13.4%. 1%
XAFEN . =r A E . Berurgas. | ouvu s E X . Wi bR
R HLIX . I HL 5IZIX 1 90%, #EE Z4. JoiE B 240—330 K, P& &N 800
—1200mm. % X FiAE [ oK 5 2 AR A AR AR M R 2 Cln SRR R e,
— BB

4. BAFERERX: ZXHEAT K, BT R, HEE. WL LR 28R
JUVERER . IR AL . ZX EEMAE KRS, RN, Hib 3.2%, 5
= HEEPA) 2.2% . X AL TR AT G X, TERE ] 220—360 K, [FH &
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1000_1800mm7 iﬁ/ﬁ\iﬂéﬁi& o _‘EEE:%%@E_Z_‘EE @%‘i\[“ o

5. FHILEBE KX : ZX N TR2HX, FRWNEET 200mm, GFGHE. mrEH
NEER. TEMEMX ., XWX EY EEREER. LHEY 130—180 k. &
KFEMHEA S 3% ., —4FE—3#,

6. Tl R EOKX : ZIX N T g X, a5 A MO EvE X, D015
B FFALARHLX . BORBRIE 7 sk, FEMP AR

1.3.2 AR R ERERKESHEFRM, O B RF A MASE R4 B H
A7 X 35S L e R T R A

BT EKRAELZ AR, FHAESEEN ZEENSEFE. £
KO FEE = RS R 30 FEAI 55 2 [a], tH5E 44, QP EEN, &T4E 47
FERH X A b (B, 1988). B KA =B fe I /2 e i H 1 SRR 7E 21
A1 27°C 2 [8], TCiHIATE 120 2 180 K2 (8. 15 JHORHIE Z=[E W R 2N TCHERE S
PR ERAFZ IR NIR, EREKMMENEF T LR, Bd2MENESS
Bk . JEIRL KA TR R IR KA K R B A R .

1.3.3 —RENESHEFKAHBE S

TORA R HARAESHEE R HGT 7, HEERNRIVAES ARG A HE
HAER 5y IEWTE L.L7 3 Eihgpaines, FOKFEAE 16 s e 2851
HhE . RAITE T E AR X RS R XA X M. 2 5, XAE+ttt:
Z04L i 7 W [E & H (Rozelle and Carter, 2001). HEl, T KR EZEHEHEHE
MR (1317 .

134 EEFRAZGHHMBEVNEST KR, BRBRESHENBET XM (&) K&
FRIRZ R DA % 2 75 2 R BT 7 A B vt A\ 4 A A 253 358 B AN R R i

TR AT, £ [ AR 00 AR AT A

WIRTRTR, F-to B P B & RYM Al DU TR RS = A B e, HR2 &
B E R A A K AE B2 BT AN G i T Bz (Sdnchez-Gonzélez and Ruiz-Corral, 1997).
FEEORTT LA FOR A, BN A T . I B P B mENAE 1, (EBHE %
EARFEM (Mangelsdorf, 1974). Bh4h, FOKREA ZFRE, AReA suthiz2E
WAMESRG . B, ASTER SCER A T B FOK P AR RR,
AL IR 2 P L B Bl N R R I K a2 . AT, kA e eI
AR FRANH T AESIEN B AR SR

135 HEFRGTHMEY GMEEY) NAESKR, BFEESHENK
XTI (L) SRARHIR M DA R 75 2 B BT 7 A B st A\ SRR R R A 3 35

AT o
FEASRGE, TOKFELBEASMEEEDE - EMNETHERR. TRIRA

16
11 A5 F5_ MON8L0



H T H A1 2 A YRk, ngm i « R L ik # (Vega -Segovia and Ferrera-Cerrato,
1996). JRAEZWWIRIHRSEA —E MR R, PrLlhcrei ) LI EN. —tf
a BHF SRR AE SRR, FOKFERAEA — S5 WHR R E, FEK—RAE
RAEVE TR AER KRR, HARMRARAL, TR A 26 A R A 587 A=
A ART ) 70 THT 520

1.3.6 SAESIHEKIR R IEEBRER
R, A EA IR P, X ARSI 23 XU

137 R EEAAEEFMEAEYFE, MAR ZEYE B RAEFRMERIR

RERE. FEY. RPYNIEWRIRERL

FOREAT R RIE s, 2 H AT R EY 2 —, 2 B AR R AR
TEWD, DISEAS R ARIE & AR, A ST

1.4 ZEEYEBERR.

1.4.1 BfEfRE;

TR A R B 2 BORE, SR IR R, 8 B A
(B A2 ] ARG SE 1A% o

EARBE RO B BB EY R E, BE3 A, FOKARE A A O S
REX ERRERAEY . SHEAT BB KB Z A, =300 28 AR fag 5 A
RESE, BRI, EHSRER, MATREE PR, (HX iRk
Rt A RGBE F A dhAR, DLt AT . REL TR R K
b5 VU B OCA I A, I T SR RIZR A B ATk, H AR AR AR SR e
BB R 0 A A

TREL ZAHFEAL BOE TR TR E R MBI, W AT TR M P e
RIS RETT T, LURA RE BB RE TR Rl A K B FE 38 RS2 (Shull, 1909) . oK
FPRIES: 7 2 10 A ATER, BE W VAR (AR, ERXANAREE AT
FEAMEARARAT AR R A AR R Ve o o S8R 30 A% 2 B X AL A T RS R AR IR a8 A A2
WREAT T IEWfERE: B AR, RN S B A A N i b A, TP
FRAE A . EALR AN AL WAl &, s Az 7038 T .

TE AN RHATHACHT, NTRIEARAERE ) AR BIWE . WA 3 A
FEF A RATIRS: , WEFR ] G B BRI 2 A FR (134 B P2 Re ) CankR = &)
FRUG R A 22 AP A P e . (H 2, RS TRP A T R GG H E B B2R
B, JEE AT CLE S PG RE A R TR T E . TR, e TR EK
ES . AREEMR. iR U ELRASR, SRGE 5 My e, Jf
P28 R AL P20 R A, B E XA Fe a8 P Ak B A8 A (Shull, 1909).

1.4.2 BB RAEBUEZ TN NI RBRAE IR B A AR 0 1 BB

FEEKRFMELRES, BFFMHBEL., K5 T REEFHSEL R, HX
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WH B AR TORE BIRFA T E ik R, Fxta®faH ik
B AL BARAR AT A AP ORI AR LI 5 A AR X N SR BB AN
GIEAN e

1.4.3 FEERFMT 5 HAEYIHY R ST B ALY BT B AT 7T REE:;

BRI AR, At il il A YA e LR R TS, AR % — 8 5
D) WASEARLITE MRS 2) LAHBESMWIEERE; A 3) SAUHEXM
TR HAR, T RETE I SEA Z AL B AEHS -

TR — ARV R R A R A A B R A, RVt Sh, FHER
VTR, I AR T DL A AE o (HTE R A ST R R R .

TR GG R4 E B TRV A B T RetE LA, (HR A IEER
BF F K2 B ) ROK AL L R 52 217 A% [ R i) (Doebley et al. 1987).

FEREZMT, TORFA=FR R SEMONHAER, KOy =35 @ x5
ZORFMAT BITRFRE R, AP ERA =85,
144 EERFHTEHAMEY) BImMEY) BATBRAEYIRAZHET T REEE:

AR IATAR 5 T 18 AW ot 1 = oK [va) At 4 it 3 i ) A7 1 % A2 A% 3 382 % 1)
HARIE . BRI B, BEYTUE KRS B E AR AT RER), BAEHR%
EF, WY R S e WAE R KR R 3, S b H AT AT 15 BIE S
(Bertolla and Simonet, 1999; Nielsen et al., 2000).

1.5 2t i e 75 v i T Re .

HAT ORISR« 2B AR R JE e WRHARIT TR 2 AR 77 sk, ety 1
PSR . B R BAR A i, RESR T [ T A B S 7 IR0 oK 34T 2K
b M AT A
1.6 ZAAHEMHFHADT R

AR TAK I HAB TR AT OMARSC IS« BHEEAS R . b 5515 B RIE E3RAS .

17 R\ LRV, SRAEDPEE T —FARINER D REEY N ZEF LK.

BRIk, BRI NAREE YA R, F HERASZRORE, e, &
KRR 7 A A7 T RN, B T A A T AR AT PR RN . PRI, ARAE AL,
PR D A=W 2 4 BT ER 3R B L BObR i, SR ) TR N R e a5 4 |
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2 EHFBENZEE

2.1 FEREYT I ABBHER AR RB0R .

W] JF & MONSL0 #i H £ KiF, FIAHERRIEESH PV-ZMBKO7
PV-ZMGTIO P 5 f 28 A TR S IR i) s o oK S2AA, XM LIRS LR
FH: 1) cry 1Ab E[H (HoRe Al Whiteley, 1989) ; 2) CP4 5475 P4 B ZE 5 iR -3-
Tle & R (CP4 EPSP) J84 (Padgette 4%, 1993); 3) B H Bl S 4k 38 JR B L K] (gox)

(Padgette %%, 1994); 4) HH4HW RIS 30T 5 2011 nptll 2. @ X P&
K MON 810 14> A3 BT IESE, 1%k RAAEA T PV-ZMBKO7 #44 1] crylAb
FRN, MAEH B A PV-ZMGTIO AT &4 1) CP4 EPSP & i BFFE A . gox J&
B, WASEWRNEABRETSAER nptll JEE . BAh, FiZ%S 2P %A K0
PV-ZMGTIO0 # A& DNA FHIF4EAN . i EK MON 810 ZRAF&H —BES
DNA 741, 1iZF 540 T — B 5.5Kb 1 Ndel BgY) B b, 1% BCEL& E35S B 31
2K hsp70 K& T A cry 1Ab SEA]

crylAb JE K& HAR R T2 AR LA 0 = & ZF AT B (Bacillus
thuringiensis subsp. Kurstaki) HD-1 k5 FEF 2K, HFRIA™Y) CrylAb & H g
i A7 20 A 1) s R H

2.2 SEEREN BRI KA T Bk

2.2.1 AFFFHIRIR/NRGEH, B8 R 8 704 51k

MON 810 T F KA —ANEAGIHREMER crylAb RiEH 0, G —AE S
K3 f) €35S 3 7 A —ANE 37K i ) crylAb JE [, @it PCRIREER, e35S 3
T HIRK/NA 299 bp, crylAb ZwiE X8 KN K 2448 bp, & 2 [BIIEH 1 ASKRIET
PIEE A hsp70 FINEF 5], K/NA 804 bp. HANFFIHREELILT, H—
ANEH B 2R 2R HELTE erylAb F BOR S FI#IT 9 bp X o 48 N5 51 9 i (1) D) 1
AR FITR R A BRI . 3 lNFHE R NAIZE R WK 1,

4() e ZmHEFT0 Intron Cryl ik 2—

299 by 304 bp 2448 bp
B 1. MON 810 # LA A FHI LR EE

LA, PCR K IN  ff 72 FHI0UE T 465 N\ 7 41 1) 38 35 K] 2H. DNA J7%1). MON810
N T A LA AN 57-F1 37-u ) 2 L (K 2H DNA 741 ILE 2~ 4.

B 2. JLEFEAK MONSLO HAFFI (FNLRE R
Y RERFERR, ERATTRA S O
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B 3. MONS10 #HEAFH 5 SmBF5) (FILRZETEED

Y RERFERR, ERATTRA S O

B 4. MONS810 FEAFH 3° SMBF5) (FILREZETEED

Y RERFERR, ERATTRA S O

2.2.2 BRI K/ANFITHRE;

PLoEK MONB10 i@ ek, 3 A CrylAb JLdiib [, M REAKHT L
KIS HH R EE, MONSL0 T KAl 2 i e ik R A i AR A A A

KT R 2H e 41 B4 TR

2.2.3 BMERKZERFSIMESNEERFS;

A. CrylAbZRHREHRRFS] (RLRE TR

& 5. CrylAb ZEEKEHERFS (RLRETRD

Y RERFERR, ERATTRA S O

B. HICrylAbER#ERHEERTFF

1
51
101
151
201
251
301
351
401
451
501
551
601
651
701
751
801

MDNNPN INEC
VPGAGFVLGL
EGLSNLYQIY
QNYQVPLLSV
GNYTDHAVRW
DSRTYPIRTV
NSITIYTDAH
VAQLGQGVYR
YRKSGTVDSL
PMFSW IHRSA
RRTSPGQIST
FSATMSSGSN
RIEFVPAEVT
LVECLSDEFC
RGSTDITIQG
LRGY 1EDSQD

IPYNCLSNPE
VDI IWG I FGP
AESFREWEAD
YVQAANLHLS
YNTGLERVWG
SQLTREIYTN
RGEYYWSGHQ
TLSSTLYRRP
DE IPPQNNNV
EFNNI1PSSQ
LRVNITAPLS
LQSGSFRTVG
FEAEYDLERA
LDEKKELSEK
GDDVFKENYV
LETYLIRYNA

HFSLDIDVGC TDLNEDFR
A 6. CrylAb EAKHESEERF

11 A5 F5_ MON8L0

VEVLGGERIE
SQWDAFLVQI
PTNPALREEM
VLRDVSVFGQ
PDSRDWIRYN
PVLENFDGSF
IMASPVGFSG
FNIGINNQQL
PPRQGFSHRL
ITQIPLTKST
QRYRVRIRYA
FTTPFNFSNG
QKAVNELFTS
VKHAKRLSDE
TLLGTFDECY
KHETVNVPGT

20

TGYTPIDISL
EQLINQRIEE
RIQFNDMNSA
RWGFDAATIN
QFRRELTLTV
RGSAQGIEGS
PEFTFPLYGT
SVLDGTEFAY
SHVSMFRSGF
NLGSGTSVVK
STTNLQFHTS
SSVFTLSAHV
SNQIGLKTDV
RNLLQDPNFR
PTYLYQKIDE
GSLWPLSAPS

SLTQFLLSEF
FARNQAI SRL
LTTAIPLFAV
SRYNDLTRLI
LDIVSLFPNY
IRSPHLMDIL
MGNAAPQQRI
GTSSNLPSAV
SNSSVSI IRA
GPGFTGGDIL
IDGRP INQGN
FNSGNEVYID
TDYHIDQVSN
GINRQLDRGW
SKLKAYTRYQ
P 1GKCAHHSH




2.2.4 BAFFIEEMARFTRENS (REESBIROMAE. HEdk. Sk, 5
PAARR S AR REMRETTE;

FIF Southern 2<%Z. PCR J532:, iFH] MON 810 ] crylAb LK #R %4 5] %
KERZH DNA f, RES TG4, dkifk b, tARLIHERESEREE.

2.2.5 FWAFFFIHIPE NH.

WIRT AT, AT A PT R T K MON 810 i K F T AN A i ki PV-ZMBKO7
FTPV-ZMGT10, 1X AN FEAL AR AR L B i N 22 (A : Dery 1Ab 2£ K (HoRe F1 Whiteley,
1989) ; 2) CP4 5-Jf Ml N EW 2 FL R -3- 1 e & g (cpd epsps) JE[Al (Padgette 4%,
1993); 3) HH S ALIEFEEILR (gox) (Padgette 2%, 1994); 4) nptll 3K, H
R B sh TR sh. EEXTHrd Bk MON 810 f4r 1AW~ 43 Hr ml AR &
Zh R IUAN T PV-ZMBKO7 ZAA ) cry 1Ab ZE[K, A4 cpd epsps ZE K. gox FE A
Al nptll K. F48, fEiZs R EA KDL PV-ZMGTIO #{& DNA JF 51 iAo
IEAh, X MON 810 As[A] & M AR H PR 20 &5 15 DL A 78t R B cry1Ab B[R AT DL
BT 2R, By 3 LR RF A 5 — L] 8 B % DA N 18 4% 70 25 AL

MONS810 FZA 2T 47

F Nde | Y 46XT 8 2K MON 818 Fiifii Ht k2K MON 810 A& [F4H . Nde | BT
HE &N T et 5k MON 810 LR 4+ DNA AL AREH. ki
PV-ZMBKO7 1 PV-ZMGT10 f] DNA A4 Ndel BIBFEUIAL &, Rk A BB v LAY
FHEA ISR T 51 2 S ZE R 2 DNA 751, B B4 A 4R DNA BL AR
P EOKFERIZH DNA B2 it v Br. ENXTIER) MON 818 HyJE[KIZH DNA Al
MON 810 )2 [K 41 DNA £ Ndel BgV1J5, LAk PV-ZMBKO7 1) DNA JN#RE i3t
TR . A ISE R E 7 frs. XFHE MON 818 f) DNA (55 1 9kiE) £ T8 K
/INA 210 Kb BB E B2 T — &R BREUERIZ . & e — %S =
M, PIOATENRTHEZH MONSL8 At 5 MON 810 () DNA Hh 35146 I 23X 2% 45 I AFAE .
MON 810 £/ F &%) N 5.5 Kb AL &, Fdl®|—AN5%4 (G 23KkiE). X—45%
FH, FERERPLEERK MON 810 & HEAMIMNE DNA — N B AR
DNA JF i AR UT A Nde | BE VA7 25 2 18] 1) oK FE R 2H DNA 74111 R/
Z1°45.5 Kb.

Cryl1AbZE A 5244 i) Southern 232 41

Ncol/EcoRl X{EGLI VAL xT R £k MON 818 Ak MON 810 3L [KI4H
DNA, BLYIF crylAb # K. ¥ EiR DNA £ Ncol/EcoRl XU EFVITE A, LA crylAb
RBREFEAT Southern ENZEATIN . Fill 2 Ranl& 8 fraw, UL 1-3 ykiE. 25 1IKiE N
BHAEXT IR, 755> T 208 3.46 Kb (A7 BAS I 24 #H S. cry1Ab J£ K K /NP 45w A7 17E
AT Bk DNA & 5 FH PN KL K21 DNA TR A, DR ARG I 2] (1 2% 5 1) K /N
HESLH T ERS R —2, BHPEXT IR EK MON 818 2 [AI14H DNA (38 2 JkiE)
RGN BEATE S 260, SHOHLER—2.  M7E MON 810 2L X 2H DNA (5 3
) HRI R — N, T 4008 3.1 Kb. Ncol/EcoRI BEYIJE, LA crylAb E[H
NEREFBEATAI, AT LRI B £E L R ZH DNA FRAEER — 20 T EZ4°8 3.1 Kb [
crylAb JE[, ] DLmid A VG Pt L ER [ CrylAb (Hofte et al., 1986).

PV-ZMGTIO JF ki o & PV-ZMBKO07 ‘B 2255 i SouthernZ 32 4341
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cp4 epsps ZH ;

Ncol/BamHI X 47) 7 4k i ki DNA (PV-ZMBKO7 Al PV-ZMGT10) FldiH £
oK MON 810 2:[X2H DNA, LIYIF cp4 epsps # K. PA_E DNA £ Ncol/BamHI
WEFHEAL G, LA cpd epsps ZEECNEREFHEAT T Southern EREATIN . 25 FanfE 9 1)
YKIE 1 1 2 fios. #E2) 50 pg () PV-ZMBKO7 1 PV-ZMGT10 ] DNA JB&Y (5
138 FRNEI—%K0 T8N 3.1 Kb 0547, 1% 5 M E R PV-ZMGT10
VIR K cpd epsps F B /N—5. i MON 810 3L K41 DNA (55 2 i) AR
B 5 cps epsps FREF AT B, R ZITR LK AZNEH cpd epsps £ A .

gox A

Ncol/BamHI XUEFH AL i kL DNA (PV-ZMBKO7 fl PV-ZMGT10) Flfp s £k
MON 810 Z:[4H DNA, BAYIT gox & [H . PL . DNA £ Ncol/BamHI XU H AL )5
PA gox ZE R 9 EREE1E4T Southern ERiZi kil &5 Rl 9 28 3. 4 3En. 2950 pg
[¥) PV-ZMBKO7 f1 PV-ZMGT10 /] DNA VA (5F 138 FRNEI—%0FEN
3.1 Kb (467, %41 5T FRL PV-ZMGT10 _E) R %L gox F B /h—
. MON 810 K ZH DNA (5 4 18) h R IMENS gox #REH ALK By, K
1EiZ T T K R MON 810 A5 gox LA,

iR cp4 epsps F= K AT gox F= R ) Southern 24 32 #6145 5 Ui B, R4 MONS10
RN BT RNEE, BHA AR A AN &G ZA B KRERNG, 45
PV-ZMGT10 #MIeiFAp N FKEEK A . MON8LO H&EHHKHE PV-ZMBKO7
) crylAb $p HUEE A .

PV-ZMBKO7 BiRLE R 731

Ncol/EcoR I 1144k, J5i ki PV-ZMBKO7 . 5 8 2H T 2K % MONBSL8 1 4% 5k [Al 47 Ht
T K RZMON 810ZE K ZHDNA, 1] LAYI T BikiE 42 fr Benptll/ori-pUC. LL_EDNAZ
Ncol/EcoRU g yE A J5,  CAZE RInptl AR EF #E 7 Southern BN 734y . &5 S 4niEl 10
[ 1-338 T 7 « 2150 pgIPV-ZMBKO7 5 K. DNAZ) I 7E 4> 1 B 2.5 KhF11.8 Kbz
BRI BN (1B . XM2%2.5 KbFI1.8 Kb 45 Bt % T 3 M 3 4k
PV-ZMBKO7 F ¥ FH R B . BIEXTHEMON 8183 K ZHDNA (552iE) Ak I 3|
R4y, SR FFEEEKRMON 810/ R4 (531E) WARK
MIBNFHR 267, RITEELZER PR ER RERA S, KBS N TR H 2R
73

4 L 1 ) Southern BV I8 73 #r 1 B 42 4R %1 J5 FH ori-pUC A B2 Bt 17 Southern
ENIERG I o 5 R PV-ZMBKO7 FIPV-ZMGT 10/ DNA (5458 ) £l 3] 5> 72 1.8 Kb
265 . 1X5%1.8 KbIr) 2k Xt B T T B N B AR PV-ZMBKO7 U1 ) 7 B o BHTAEXT
HEMON 818ZL[AZ41IDNA (F51E) HRfa BEAT 267, SHUHIZ R —5. [FFfE
7E K ZMON 810fFE R ZH b (55618 ) HUARK I BIFE N 461, R ZE R A BT
HEKRREERAS, HRAEASNTRTE TS LiRSouthern i Hh ARG I 3
LR R T oK R P AR Eori-pUC H BXAinptl 12 R, R IZ B KM RPAGESH
AT AR R B 225 571

22
11 A5 F5_ MON8L0



23.0 Kb —» - .-
942 Kb —»
6.56 Kb —m -

4.36 Kb —m

2.92 Kb —= °
2.03 Kb —=""

1.35 Kb —m -

1.08 Kb—w

0.87 Kb —=

Ndel
M. ZRBKOT

B 7. MON 810 H13H A\ ALK Southern 2432047

VKIE 1 AIYKIE 2 43 90 K56 R T oK MON 818 Fiidi Ht K MON 810 ZE: K 2148 Nde | BV J5 5
R PV-ZMBKO7 2458 JG 45 5. S kbrm i T8RN,

23
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=3.1Kb

Ncol/EcoRI
crylAch)

& 8. Southern Z¥3243HT MON 810 H crylAb [ () s i

¥kiE 1-3 435~ H Ncol/EcoRI Y84k 50 pg  PV-ZMBKO7 Jfi¥ii DNA. X £k MON 818
F:[F2H DNA Fifid £k MON 810 2:[K141 DNA.

- bRRarERN

— b B R BOR/N

Fr7n HTUKIE 1 WY #oE i) -5 vkoE 1 ABARIKTE H i B 258 47

*

*
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23.0Kb —
9. 4Kh =i

6.6Kb ~—m

4.3Kb ——-

— 3.1 Kb

2.3Kb —=-
2.0Kb ==

1. 3Kh=—
1.0Kb ——#-

NmIfBaij I.*it.:nla’EamHI
CP4 EPSPS gox

B 9. Southern 432 43#T MON 810 FHR B FELE cp4 epsps Fl gox FFH
¥KiE 1,3 40518 F Neol/BamHI JE4k 1) 50pg PV-ZMGT10 1 PV-ZMBKO7 fFiki DNA; ik
i 2,4 7> %14 Neol/BamHI 4L MON 810 J: K141 DNA. Jki& 1,2 5 cp4 epsps F& [F 4%
%, PKIE 3,4 5 gox HEF A=AL .
— RS TFERD
— b B BOR/N
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2.5 Kb

1.8 Kh 1.8 Eb

rptlI

&l 10. Southern Z¥3Z 431 MON 810 HREFEZE nptll FEM ori-puUC
PKIE 1 F3kIE 4 N F Ncol/EcoRI JHALH 50pg PV-ZMBKO7 Jiifi DNA; ¥ki& 2 FIykiE 5
4 Ncol/EcoRI {H LI R KK MON 818 J:[X 2 DNA; ¥l 3 F1jikiE 6 & MON 810 % [A]
“H DNA. ¥ki# 1-3 5 nptll FK 7858, JKIE 4-6 5 ori-pUC 4752
- RS FERAN
— b B BORN
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2.3 BRERNSREHWRIEE, BB RIE. 548, SEmzsek, A
FBRARBABOREUR R B TRIEZNF IR .

B M R B E K MON 810 R H T AN 84k i ki PV-ZMBKO7 Al
PV-ZMGT10, XA E & W N H: 1) cry 1Ab 2£[K (HoRe A1 Whiteley,
1989) ; 2) CP4 5-Jfl N Ei 2% FL R -3- 1 R & Mg (cpd epsps) JE[Al (Padgette 4%,
1993); 3) HH S ALIEFEEILR (gox) (Padgette 2%, 1994); 4) nptll 3K, H
R B sh TR sh. EEXHrd Bk MON 810 f4r 1AW 2443 Hr ml AR & »
Zih BAAEN T PV-ZMBKO7 # A& 1 crylAb £ K], %A KB PV-ZMGTI0 /& DNA
AR .  PV-ZMBKO7 #1 PV-ZMGT10 Jii A 85 A4 22 & L1 11

PV-ZMBKO7 JFURL 445 crylAb 2l Fr 41 . crylAb gt F 41 32 48 5 (I AE R AL
-5 (CaMV) 35S B 5T (Kay et al., 1987; Odell et al., 1985)#1 hsp70 £ KX &
F-(Rochester et al.,1986) i crylAb 4ahit /5 51| 11515 - 3% A i 2R & BB (NOS )
HERMPAEg L X, AT 2B MRS58 RNA (MRNA) 1) 2 R . (Fraley
et al., 1983).PV-ZMBKO7 Ji i 475 5 5 2% 1 B2 % A2 Il Cnpt 1) X1 4w i 7 31 (Beck et
al., 1982), H T4l Bk Btpric, 1R AT Se i ToRgil, Hk
Wl NI AR SRARA TN, AT BRI EUR R R . ik PV-ZMBKO7 H
[RIEAE o AR 1.

27
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PV-ZMBKO7
7794 bp

BamHi 2179

& 11. PV-ZMBKO07 1 PV-ZMG10 F R B
I EARBH T Southern 2432 Bt K H I BR ) TEBE VI i . R PV-ZMGT10 Fiki kS
57 R, H L oA AR TN AR TR I R 4L

28
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& 1. PV-ZMBKO7 FR @ RE T — R

wWETsE | KA (Kb hREHR (30D
e35S 122 T 061 TERBSAE 393 75 (CaMV) 5 31 (Odell et al., 1985) i
587 X 4, (Kay et al., 1987),
hsp70 & T 0.80 K HEK hsp7O(FIes )RR M AN &7, (BRI
[K #£ 53 7K “F-(Rochester et al.,1986).
crylAb £ [ 3.46 CrylAb A% FH], nIFREARIRTT B H B &

FIRFH 1L (Fraley et al., 1983).

lac Z 5 Eh T 0.24 —BoRE Ecoli. lacl 4if4)53)T Plac FP5l, 5—BoKA
T pUC119 Zwt5B-D-F-FALHEFH EEEL LacZ AR 741 (I
Jet. s, 1985).

ori-pUC 065 | & PUC RS BIRRIG A, S Ve BORLLE K W b 4
(Yt S Mg, 1987)

Klo AREEOZ M R PA: mAm AN, ERNIERS
JFCRL A AR e (UL 524, 1982).

2.4 BiFFmAXEE R B

2.4.1 BEITMZIET RN, ThEe R AR EY HIZFR;

W 1FTR, WREHSEEm i EE (CaMV) 35S a4 (Kay et al., 1987;
Odell et al., 1985) F1 hsp70 T KN (Rochester et al.,1986) # >k crylAb
It 7 FI IR IE . 35S A B FAEFRIE K/ 615 bp, AR 374017 299 bp
W B ZARFE R A

3 AHR AR ZER & B (NOS) SR FEwmIL X, T &bz Aig SE M
RNA (mMRNA) £ R IREFERML (Fraley et al., 1983), {HYESZhrE bR/Erh T
3 N\ DNA7E crylAb JE R (1) 3 s 4 U1 E, iy LIz 2 b1 REEA B2 AR B R A v
B, —MEIRRZ IR TE crylAb YIEIRS FIFIX K 9bp X Fik &1k
mRNA R NEE .

2.4.2 PEER MR EZERF RN ThRE KA A=Y B
Sy TR TR Y], MON 810 HANAEFE b i ik PR AR 2 B [

2.4.3 HARRBERZEFFIR AR EIRIE AT EBREMEED LK.

MON 810 fl A5, A2 FRah1ZJa 2k A T EKRABER AR A&
1 hsp70, “K/1NJy 800 bp, ERIZhAEZTE REE M, FERE 1.

2.5 BERTE
MON 810 23 ixk J5& PR (1K) 7 0 H I FE DR 3% N B2 AR AT . 5ok DNA AL
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FIEVE G N i3S, 1987). FHSELES RS KA DNA JiiE 145
B R BURE L o R 24T DNA BURCRIR £ 2B RER Bik B, F K5 R A o i Hod it
e AR I . R R, KB I) RAT R, (H24T DNA HIRh 4k
B RAT. ORI AL AN, DNAJIE, St s,

2.6 FWANFHIRIEHIFE:

MON 810 "] CrylAb £ H AJ DAFEREAM MR th 3k, BIantR 25 L b Ri A,
FEARIRIEE T I 2.6.2 #1455«

2.6.2 WMAFIIKIREEREDWTE;

MON 810 Hit L £ Kt CrylAb & H B LIRS KA 2kik . ZEPIAS
ASTR ) HE a3 A ek U & 1Y CrylAb 8 (R B b AT 7 It: f14E 1994, 1995
TEAE 3 [ 1) TA) SR AT 1995 1996 4 7E KR X FH [B]tge o ik 45 46-E 1 1) ELISA
TIERNANFEHZN] CrylAb EEERIKFIHAT 7 EENE. 4558%W, MON 810
FAKE) CrylAb HHRIEKFEA FFEAD FIA F L X AR A — 2 (R 2).
CrylAb &5 A& — B E AR 17 i R I 1 B e b 2 —, RIEA AR
JETE . CrylAb £ H R IA/KF & DME 2 AR R o ds il 55— . AR R KR K
f&%E (Gianessi and Carpenter, 1999)
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# 2. i FK MON 810 F' CrylAb B HFZEKF (ug/g fwt)

HEYHR % 1994 #E (6 1995 £ME((B 1995 WK ‘(4 1996 NRHE(3
i) i) Hb) Hi)

A2 FEH 9.35 8.95 8.60 12.15
bRl 2 1.03 2.17 0.74 3.86
i 7.93-10.34 5.21-10.61 7.59-9.39 7.77-15.06

FEFTIAME S P 4.15 3.34 4.80 4.88
bRt 2 0.71 1.09 0.75 0.52
Y 3.65-4.65 2.31-4.48 4.11-5.56 4.32-5.34

KPR 2 FEH 0.31 0.57 0.53 0.41
bRt 2 0.09 0.21 0.12 0.06
Y 0.19-0.39 0.39-0.91 0.42-0.69 0.35-0.46

BB A

(1% P 9.78

(2" 44 8.43

(3 S8 4.91

2SS MUR th e AN A R S 0 /0T M T 295K 1 o
ST 1994 A EINRIRIN . SR T ARMRE ST TR TR, BERE T R4
LT E. SRR T B MR EPCRE: FATRER T AL RIS 0 PR A P E2 BT e
FsE ), XL LR B T R BB AT T AR B . — MR o P SRR (K98 75

.

SR A RE TR E B — AR, ETE IR AR, A VA I B ERR .

2.6.3 WAFFIRENFEMHE.
Southern 243273 #r#& B3, MON 810 R —AIhEEMENT crylAb Zwfid 5144 D1

Jiti S

BEEMM IR AR, IR — PR R

J5 At A% JF Rk

CrylAb H . 2.6.2 7 i iTik 2 5 1) F [A) B 1 RIE Hd LA S 2 (8 F R 2 s
P BT AC IR T3 7 SIFRIE I REE Tk

2.7 R BRI, SRAINESE T A AR BERBAE R ERE,

I bR, S RERATE AL T AR AR I, (B N SR AR RRANA B 2 i
AFIEE, $HE CRMVF SR A 2 VP B BT ME) B8+ o R R 2 a1k
RUIIRAE, IR KR A 22 4928 2, Bl “ANSUmi 2 AR AW 22 4 1k 1) 3k DAL HR

11 A5 F5_ MON8L0
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3 RENEYIKZEMET

3.1 FEREWRIB LR E .

MON 810 RO R5— /1 HA £
—ANEAXFR (ZHAZZR5E RO AR

KB A MR 438

Ja15 2] BCOF1 fCAE M. BCOFL fAHEME S
5.3 [¥) BC1F1 ek #E

A BCOF2 AAENE S — AN AR 8% 5 RIS Pk 24 22 S5 75 21 /) BC1F2 AR5 AAAE Ak
I BEFE R 3 P, MR SR BHEEN, HOoS L REAFE A5

U
# 3. X MON 810 XK 5 R HI#4E ) BT 5T
AR SEFR B E WESEW vl
BCOF1! 44:47 45.5:45.5 0.044"
BC1F12 10:4 7:7 1.786"
BC1F2 J5ft 3 69:181:77 81.75:163.5:81.75 4.138"

Y BUERIRAETE crylAb BRI RIS BOH T IK R PR B AR PR M TR KR fA P
Ut SCEI[

2 WUEFRTEAE corylAb BERFIEEEREG A RENEKRECERE CrylAb A K
ELISA £l &5 A3 21

3 HUE F R AR RO T KR MR 56 15 B ) 4l A AR R AR AEAT B o B AR AT B SR
2l A R AR I REAT 2L

" 1E p=0.05 K F LB EM R (£)5=3.84,1df)

* 1E p=0.05 KV EME X R (F7=5.99,2df)

MON 810 H' 5| A\ f¥) crylAb &K ] AR A 7E T 5 — Mg RsEA (B73) 2438
() 7 MERP RS B —MNARHEEARL R (M017) 28K 6 MERT (£ 0.5
B73 A1 MO17 [RIAZ {5 A B AE H A 25 P=0.05 7K T 1132 1H .
F 4. MON 810 F KW ARAEFHNMHRXBEAZR (B73 F M017) HH) BIZZ AR A%

PR T i (BUER A ELISA R CrylAb 2 B FH Rk B AR K
ELil)

AR 2B Ho Al A L) vl
BC6F1(B73)* 8:13 10.5:10.5 0.762"
BC5F1(M017)* 11:11 11:11 0.045"

1 BUE RN R IA RS WA AR IE RS
* £ p=0.05 /K-F L E 2 (£77=3.84,1d)
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32 HENENEZBBCRAEWEF RLEETHKESR

3.2.1 A A RAEFEZR;

MON 810 5% Ml T K AEA A 7 sUR AT % F 3% 2 5. 1993, 1994. 1995
=R E WIS, iR E KA & MON 810 HIAEZR M T RS HEHHE
Kin P& A X 5] (Croon et al.,, 1995), HtH T KFIFER I 70 3 FIRESS (A A
MESSIRFE . TER SE AR AR MERS AL b5 bk, SMESITEFD . BF RIF 7
Y RN . 2002 SEFT 2003 FE7E AR AL AR AT B FREE 22 4 A6
ZERMIESE, MON 810 H5H ML KM, £HM. FESWLEEZER.

3.2.2 (&R AAUERRRETT;

FARMERREL LI, AR el ek 4% . T MON 810
HE NPT PERAS 252 R R R 1, T ALY MON 810 5% XS I
FORFEALTRT7 SRR BE ) LA 257

3.2.3 HRHERHA;

P RAR CEFERESTM ) BN —MAER, X — R B A A
IR Z: AL AR 2% (Anderson, 1996; Lingenfelter and Hartwig, 2003). RHRHLH], 1
FERE SR (BRI TR B AGE S M E AT IR AR NI R §, S B0 ARIRD
TEAFEFAIEAFE], I oW AR EZ B RE . T TR U, WAL %k
H Al DA 2B AT B MR A AT

1994 4, PrHEAKEFR MON 810 5% H L KM T & 2F L S 36 7 i 55 [
HH P S X AN FH (R S SR I AT i AT . IR SRR, AR R
AHEIR TR B HIR %, TEAFRMEE AT MON 810 fh & 55 Ml E KX IR AE &
FER A -HM (R 5. RIS TR E KSR MON 810 F1H# #l £k
Fhrag k. IR LA BEZERMNE L.

2002-2003 “F7E 7 MR8 A Ll 2R A8 HEAT B PR 8R 22 A PR I 45 SR AR E 52 MON 810
FORFh TR 2R 58 U FEAR LT B B 22 5

F 5. PLHEXK MON 810 5EMEKRK HEI K F SRR

R R 221

MON 810 87.4% 71.1~94.3%

IR K & 90.6% 78.9~98.3%
a5 A AR I

3.2.4 ENE;

MON 810 5% il £ KA & N EWA 2 57 7852 B 5 HAth & i 5 ikt iT
) MON 810 $i Ht K i 5 1K HH a3 i fic S 1 B8 k5 0 ¢ 45 SR iE B MON 810 Al
WM ERZ B ERZFNES. AKERE T HPX . WERRMERFEM TR
L OMEMIES . TERBUER R, MESAKR R, TEHIMHERE. AT . IFE.
PR AERIE . B HUE R AT REPESE . SE[E M 1994 FEF] 1996 4
B4 MON 810 i Ht K IRIE 12 FE P85 O 4 & A3 [ R L s ) AR50 R
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WUAE BRI — 3R B 2B O, IR E R Y], MON 810 Ll oK
i 28 SR AARRAERT IEBHE H B iR Ah, 5 HAR ORGSR SE A SE, A Fhr
FEARA SR 1 55 R OR FIRE A E B

3.25 EHFERFEI;

WIRTPTA, ERE R IR AR AN 28, B LA REIR 22 BUAT (1 B 2R
EBRG . TOKRARAR 7L BRI ANE. 5L RBAERT B2
VERIIAEE T BB VIR RIRE 1, B RIS 4 R /1 SR T T ke i

TR FAE B A7 B5EH, FOKFh T30 SR A S N AR AR R4, DR ek
BRTAREAETE, A RAFH . IR ERDNPAE N —FI R EAAE, BOREEXK
B TR, WHMATEREAYLE RS & E YL A S, AN K
R, BT ERBENSEW M, BT 8BRS BB,
SR, B BN T Kok 7 HH TRD R0 M FE A 216 i % B3R, R BETEARSAT. K34
AR B B H AT FKRBEAE NRRTE A reis A, WEEENFE
FiERIREST (Galinat, 1988). 1 H., RIM¥ F KA DUBA 3 N R G FIEVIFEAE, H
MUMCRI AL 22 B 4 Tt o] DABH VR 1% 46 5 A= 1 .

2002 4 11 R RO B BE ) ARG B FL TR MON 810 F oK B AEAF 5w S fig
Rl g R 7R FEFE R oKk MON 810 Jt HoE AN HRAE AR5 H . e Hb AR e st 2644
T, HBER, &N KB R, A, RES T mYTEEER, 8
BHAM N B EERARE, SRENSES B EREER, FRFT
REFRAM TR, TRTEIARA T T AR A, (HEE AR K H T R
FRACPER 2 o ARIG L FE A B R IS R TR R KSRGS X A M 2R AN R

AR

2003 £E 7 MR LBl B A W 3 55 B AR Y030 45 22 SR B IR Pty (AR
X} MON 810 E KIWAAF T 4rfie Rl g i yR: FEHE R £°K MON 810 5 H xJ i
A FE IR i PR TE T 5 A PR S G b R AR R B HObR . PR B AR 2R RS T MR
PR W% 25, RPPTHIEER N A SRR A /e, At
PR

3.2.6 FREFEVEBEEYH M IHAEY) . SHYRTEY R AR KT et

— HRGHEYERA, T-DNALFFIEE K. B T8I 7 75 13
By, 85 1) DNA ¥ 8 2| ey B vl ge e ) LT A , BrakidE i A 4 4252 (Huttner
et al., 1992; Bakkeren et al., 1989). 1fi MON 810 H H (135 PRl 388 ixh 5 14 24 A2 #6216
FEl R FAME A E (W 1.4.3 350 ). FETE 1.4.4 3 R FHKEE, B arth: 5t
R BA BEUEE R & kA T B AL SRR AE AW 1A 1) 7K 8% #% Chorizontal
transferr) (Bertolla and Simonet,1999 et al. 2000).

3.2.7 ¥EARHUIRE M et

EREPFEIRESETORE, £RIFAENRES|H (Crockett, 1977; Holm
et al., 1979; Muenscher, 1980), A 5I7EBCFREUR AR H FEREYF L B E (7
CFR Part 360). [F#f, 7E9 B H RIS IRLEL W AEE K. o, EXK

34
11 A5 F5_ MON8L0



—HAESMFRE, JRRAA R IO FRENHGE. ROy IR R+
2o 7Y R, BB, BORAN R REAE N — R BAEE - BN TOK)E TARAEY),
Xt HEAT L F AN YIS AL 5 A R AR R REAR B, AR TR i) K R A
PR g T ORI Z i, AT Y HOR 2 B R H B

X MON 810 A3 E5 22 4 PEAG I 45 SEAIE S, MON 810 L KAFiE i Hif)
BUBME. BFERERD . B 2R AERE CGBhFRLer) BIEY 245t
SRR R IR A Z 5. FTEA MON 810 A w] s AR A4,

3.2.8 P HFHEREYIXT AR Y RIS EY KR W, AFENASR A BANE
FEMKEA;

MON 810 ittt T kil ik K H 75 = & AT H I CrylAb & A, 7] U R
] FOK MR S5 4 8 s H 3 . i A KRERE EUE, &/ CrylAb SHEMIR
“EME KM (B.tk) MY BFIA X BRI = E/EH (Melin and
Cozzi, 1990). MON 810 K+ 3RiAH) CrylAb & A XF @ H B i B A Rk )ik
Pevt, MEHNERE, FRRPHOEMEZLE T AR RIS S TN RNZ
R BT AE R R, TN a8 AT HESE AR B R A ARSI . IX L 55 AT E R AR
BB ARG H F R & A A B, SR EM A MIEH T CrylAb &
FNEds], Bk, A5, SREH RH. AL EAM . MON 810 £ K17EEEZ
TR A E B T O SRS AR AR P 1) 2 A

2002 4, ER BB R 7 BT AL ZR A AR BB AE PR BT 2 e b A
7R HEAT TR EG, A0 MON 810 L KXt A 22 Rk H S o A6 45 JRAIE 52«
MON 810 T K% $EAR 3 B PN R K EEA B W4T 1% - MON 810 KXt H [A] 5 & 3h 4
ZREME, EIRE SRR, REURE. Bldi, NEIE. Wik A s S A R
BB . DALAFAME RS E, DUIARMARE BRI M shAs B, [FH
e IE I HEAR L, A BRI AR SEDR G FEAH LL, MON 810 X 3= 245
TR AR W50

3.2.9 XAEFIHFFEHFAMA 2 BAE F1EH -

T KAEWH LA SR AR PR USSR S Al STAR R [A], AT REH IR T3 N Bk AR BE
IR . @R IE T MON 810 R KA L rh i g M (K82, SRIEAL
CrylAb & AR . 45 B % 8] CrylAb R AR DTso N 1.6 K, DTe Gk
3| 90% G R ED) N 15 K (Sims and Holden, 1996). iXANFEfE 5444 Bt 7~
S AE IR R R 2R AELET (West et al, 1984; West, 1984; and Pruett et al,
1980). XFEFR B M — 4 3 T CrylAb X - 3g i RS AR A M T FH I 5516 .

i H, T MON 810 $it H £ K AT U Rt ] B OKUE Sk H 35 ey, [RI Uk mT LA
KEPRD R LR AR faE, B R — e MR 1EH .
3.3 HBEREY S ZASEEAEYEN N KRR 5 H K ZE R

MON 810 F KME# H & d itk =Rl e TR AR TR =4
ZEAUFF B WA kurstaki HD-1 £:58 (B.tk.HD-1, Bl crylAb) (Hofte and Whiteley,
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1989) SEILF, 1ZFER GEWS gmAL—Fpa] AR AESEH H 2 d, (EXTH A4 (Siegel
and Shadduck, 1990) . % & (Saik et al.,1990) FlIE#EFrEY (Mehn and Cozzi,
1990) FH AR HEH CrylAb.

M TEYFRENEARAER, A THESEITE, FENHKEH
w P RIA A H R AT — A, KB ERAEA T, REE
JeN KIaAF B RIAE A SEPIRE AR BT CrylAb (B.tk. HD-1)&K
HA (~131kD) fERN G, AE PG AR B — AN 2 1 BRIV AL 1 A% 0 [X 38 (~63KD)
TR R RN, At AN B S BUE B BV A A%t AT T S8 E P dr o Jl et G2 B
A5 HTIESZ, MON 810 H13RiX CrylAb A (BUREAZ) 5K E P RE
(1) CrylAb R (WU AR SEAE .

3.3.1 Fk;

X CrylAb R AFHEMTHEERFECL T I TH: (LD |EARHE: (2) &S
CANF RN (3D EAMERREMAGR e (4 EAMatkiEtt.

i) CrylAb EHKMERT AT

CrylAb HHAANEERE B RO 7 AR RASOR o 1K AR B A o PR R
PE pH IR P ASBERIA s 17 B SR AR i pH A2 R PE D, AT AV I A 2 1 AR
AR E R R B AR EOE . X R EFE R 600 DMEIERRINA R HR D)
I N B SR R R T i b sz, e b B B e S AR 3R AT v R — TR 46
o AR ALK pH AER BN, B RRE 3 B e T,

CrylAb # 1 AU 8 H B di 3 77 Il 5E CrylAb & F iy e Bl
MISs REH], SN 18 MR R RAG 7 MXf CrylA EAUK, X 7 fE X
HOREEH H B Al XA —VEERRATh T H s B A CrylA Ky 5 2 AR AL .

Dl FLah P i AR T AT CrylAb ISZAR, Jir DA NI B8 2 AU
AN, KT Bt FEEZ ARV Z U BIER Bt SR X NREA AT, WA Bt
77 it CAT AR A 22 7 5

i) CrylAb EH 5 CRIFRE A BIARLUES H

BAN— AN R AR R RS N B EA S S MNEEA
B B HARR) Cry R 4h, CrylAb & A [F4I7E PIR. EMBL. Swissprot
1 GenBank £ 1404 2 R O 18 3 B 1A B B U AR R T S AR A .

iii) CrylAb B RN B I+ B 7H A e e

CrylAb & Hbulig s Sz p H T EAE AL 7T, RN E 2 CrylAb SEE IR
HVEPEER Sy FERRILE W, CrylAb 2 HIREREME, Western 22350 #r R I, 1
ROl B ORI, 2 43 EF N 90%H CrylAb &5 A B#fR . N SEFRSE T 1 B A
PR FEIFE KB, CrylAb & H I AEYEER O IRTRIE K . [FIFEH Western 2858 7>
M 7 VR0 B AR s MR 43 AT 7120 58 Cryl Ab Bt i 85 B BEAZ AR B IR P B TR AL
CrylAb & H B 2 HUUE M 10 R 2R A B A% 10 Fsoe 1 5 U — 3%, R i
19.5n S B . ZE AN RE A LA r & & F A E TR E A X
JRE AR TH A R & — e 2 M. 128 R0 B VR a3 B i 1 e Do HE P A
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R AL B ) 2 s ESR A T ARALE

XA MON 810 E K& &t il L HT J5 i) CrylAb 25 FH &= 14T ELISA 48T , 24
RBHAESRPIE S TAE AN T&A4 T, #b2SE CrylAb & AREAZE,
M-S B0 A i A e 88 s PR A R T B

iv) A CrylAb 2B X1/ RET S O IRF R

H CrylAb & XN REHAT T 2tk O IREEiRE . DiREE RS Ay RS
FE R A EMERA T, FoAEE AR SRR . CrylAb FEEMH
FR7ESr B2 0, 400, 1000 A1 4000 mg/kg. 5 —4H LAFAIFE: ] 4000 mgrkg 74
MiEHEA (BSA) FEXTHR . 7 K5 R & T KRR ) — 3 RS BB . 5
4b, BSA XTHEALAI CrylAb AbBRAAFESET R, fAH., RFUAE. SWHEER L%
FAREZES. EWTUHIMIEE, WRIREREH, CrylAb & AXHANMEA 20
B 7RI/ R SR D RREE Y, FTAE) CrylAb 2 B i e 7 K4
7& MON 810 EARMEN NEKEWTAN1ZEHE K 2000 JIfEFLL L.

v) 90 RK R IR FRLL

ANV ERZFE, b O TS 12 Pt MON 810 KB Nkl (3 A EL 43
N 50%), TR 90 K, shWiEsh. KR I, PERESEYEE . MON 810
TR X R R ZH A ] Py e R OR 2 AR, AR R I MON 810 K5 156 K
BARE. SRR, MBEEbs . AR br. BEAAR b LUK ZH 405 PR 22 W 824
EX/ES- UG

%t CrylAb 2 A 122 4 VN 45 SR B, CrylAb 4 7 5 B K Cry A 4T,
5O EREARE KRS EYETE . CryLAb 8 F 78R L300 A Gk
6 AR B O ELR PR . ek, RS FEM R E A E CrylAb
FEAXMNNRKAREEH . XEHALE CrylAb EARZERIWL, JHFHS
CrylAb & [ 224 4di FH J7 52— 3. CrylAb & xR m ik £, o
MR E A NVAR I AL s . 125, 926, BEMSIMERAFHE.

3.3.2 T,

CrylAb £ A At A 44 Bt subsp. kurstaki & —/MEEF= A 110 BHIRAFET
TIPS 2 L PR TR . E M 1958 FELIR, Bt Ak — EEEE AT RN
DLAE 7= B % SR E AT AE 77 i (EPA, 1988). %A #li it 3K B Bt R ARk
XL MR A R A A T R

X CrylAb (A 915 B4 M B, CrylAb 5 C NS R T & 518 5 1 A
P8 AN RIS BN B 1 40 W U IF 52 CrylAb 5 O 0 35S AN FELE 45 KT 41 1 DT AL
CrylAb /£ MON 810 £ K i & M1 HHAFE K FARMK, K12 0.3~0.5ug/g 2 H
TAKFF. BEA, CrylAb & AR E WP RS g GE T4k, NI B S G i
K EPSN TN

gitr FiREE, WS HI4E e CrylAb A EA Bk
3.3.3 FUEFRATF;
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FoKRB MM B, fEEFMNKEWRBPE R F, EFE T B RS
IR 5= o BOKTARME NEIIERL, B AT Z HiEit . BRAE T A
(Pt R B A A E I B R . WIRTHTIR, R4 OECD Ck#%kl (2002),
FAREEF U MNIAFMHUE FRH T, XEE T AFEEER . DIMBOA. HiT-H
IR B 1 5 PR L AR T 3 4R ) 7 AR 4 OCED SCHRBUA KT, “TEEEE
KFPIPUE R R TRRR T RN, HRAEEBRX AR AEHEEZ X (OECD,
2002). DA MIWFFAERB, MON 810 £ K [HPUE = A 15 %) FAH LA o 3% 2=

[=A
Ft o

3.3.4 BIREM;

% 1994 FAESEE L DL 1995 AR R HH 1A]R 56 HH ISR 1) T KA RL AN RS AT S
FER AT AT T 08T, 45 B3R B0 MON 810 i HL T K i F A0 32 Bl 3 5 06 R R S
2516, JEHAR DR BRI SRR S R BUETE B 2 N o X6 KRR B R 2 23 BT e hn AL
FRERAR BN K MILF4E. skl g, BRMEDRIRA 4. Bk EY.
WEAKSY . M TR TBIiEe. 45 . . A 8m (LERKE) Z85.
BARGERNE 7-F 11, XEHTIFE MON 810 /5 2 (1078 72 543 At BE S R DL &%
LA R ORI E IR o SE AR S

£ 6. KM AR MON 810 FARFFR IS W ie s (1994)

pugiict MON 810 XRRER
5%y 3 ° i © 3 ° i © T Y ¢
E4=i 12.8 11.7-13.6 13.1 12.7-13.6 | 6.0-12.0°  11.2-12.9
9.7-16.1°

Wy 2 2.9 2.6-3.2 3.0 2.6-3.3 3.1-5.7° 3.8-4.2
Koy 2 1.5 1.5-1.6 1.6 1.5-1.7 11.1-3.9°  15-1.8
KA ® 82.7 81.7-83.8 | 82.4 81.8-82.9 | LifiE 81.7-83.0
#§/100g% 409 406-410 408 407-410 TehiE 412-416
Koyaa® 12.0 10.6-14.2 12.4 11.0-14.4 7-23° 13.0-15.8

a MARTEADHE, b

Watson,1987, f

Jugenheimer,1976

11 A5 F5_ MON8L0
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F 7. MON 810 ERIFRLR 2 I HE A 43 ¥T e 45

1994 £H
@ (JEH °)

1995 FRER
S (JE )"

MONS810 X iR ¢

MONS10 X FR © SCHRTE

Hay
EER 13.1 12.8 11.5 10.8 6.0-12.0°
(12.7-13.6) (11.7-13.6) (10.5-12.2)  (9.0-11.8) 9.7-16.1"
e f 3.0 2.9 3.0 3.0 3.1-5.7¢
(26-33)  (2.6-3.2) (28-33)  (2.4-3.3) 2.9-6.1"
w4y 1.6 1.5 1.4 1.4 1.1-3.99
(15-17)  (1.5-16) (13-15)  (1.2-16)
e 2.6 2.4 NA N.A. 2.0-5.5¢
(25-28)  (2.3-2.5)
SR A N.A. N.A. 12.1 12.4 8.3-11.9¢
(10.7-13.9)  (9.6-15.3)
TRt 2 N.A. N.A. 3.4 3.9 3.3-4.39
(2.7-41)  (3.1-5.3)
WKt e ' 82.4 82.7 84.1 84.9 FeHiE
(81.8-82.9) (81.7-83.8) (83.1-84.8) (83.7-86.3)
KA % 12.4 12.0 13.3 12.1 7-239

(11.0-14.4) (10.6-14.2)

(12.1-15.2) (11.6-12.3)

® BUERNEA HIE R RORIEIE 6 MFRESH IR T 224

O LIRS S RTE 6 MR AU Y fe e S R

¢ HUEY 4 HTEHR SRR R IE 4 NRE S T M

¢ ERER RS RTE 4 MR AP AU e S R

& AT PR R R
ORI E A

% Watson, 1987.

* Jugenheimer, 1976.
FONARI
RS AT B g 95%:
K Watson, 1982.
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# 8. MON 810 EKAFHEFRRA 5> 47 ¢

1994 £H 1995 Rk
5P s ) ¢ (FuE)
HER MON810  XfH& ' MON810  XfH& ' SCHRYEH ¢
AR 1.7 1.7 1.4" 1.5
(1.6-1.9) (1.6-1.7) (1.4-1.5) (1.4-1.7) 1.0-2.1
PR 2.0" 1.9 1.9 2.1
(1.9-2.1) (1.8-2.0) (1.9-2.1) (1.9-2.4) 1.2-1.6
AR 2.8 2.8 2.9 3.1
(2.5-2.9) (2.7-2.9) (2.7-3.1) (2.6-3.5) 2.0-3.8
R IR 0.6" 0.6 0.5" 0.6
(0.5-0.7) (0.4-0.6) (0.4-0.5) (0.5-0.7) 0.5-1.2
INRIR 3.9 3.8 3.7 3.7
(3.7-4.4) (3.7-3.9) (3.6-3.7) (3.3-3.8) 2.9-3.9
R RAMR 3.7 3.8 3.8 3.9
(3.3-4.1) (3.6-4.0) (3.4-4.3) (3.7-4.3) 2.6-4.0
HER 3.1" 2.9 3.0 3.1
(2.9-3.3) (2.8-3.0) (2.9-3.0) (2.9-3.2) 2.0-2.8
SRR 4.5 4.6 4.7 4.8
(4.1-4.9) (4.3-4.8) (4.4-4.9) (4.4-4.9) 2.1-5.2
R 15.0 14.5 14.5 14.2
(14.1-16.7)  (13.8-15.0) (13.9-15.3)  (13.3-15.3) 7.8-15.2
R 45 45 3.9 4.1
(4.1-4.7) (4.2-4.7) (3.6-4.1) (3.8-4.3) 2.9-5.9
RNETR 5.6" 5.4 5.6 5.6
(5.4-6.1) (5.2-5.6) (5.4-5.9) (5.3-6.0) 2.9-5.7
SRR 3.7 3.7 35 3.6
(3.4-4.0) (3.5-3.8) (3.4-3.7) (3.2-3.9) 2.6-4.7
N 8.2" 7.8 8.2 8.1
(7.8-8.9) (7.5-8.0) (7.9-8.4) (7.5-8.6) 6.4-9.9
RERAMR 7.1 6.6 7.1 6.9
(6.4-8.2) (6.3-6.8) (6.9-7.3) (6.4-7.3) 5.8-7.2
HEE 21.9 21.1 21.3 20.9
(20.4-24.4)  (20.1-21.6) (20.8-21.8)  (19.5-22.1) 12.4-19.6
P R 9.9" 9.6 9.7 9.7
(9.7-10.5)  (9.4-9.8) (9.5-9.9) (9.2-10.1) 6.6-10.3
22 Z IR 5.5" 5.2 5.5 5.3
(5.3-5.9) (5.1-5.4) (5.4-5.6) (4.9-5.5) 4.2-55
ik 2 R 4.4" 4.0 4.0 4.0
(4.1-4.8) (3.9-4.1) (3.9-4.2) (3.7-4.3) 2.9-4.7

RN R ERAR T O B A AR SO 6 MR AP © YR & R AE 6 MR
RN R SRR s B 4 A AR ORI IE 4 MRS P ¢ TEETR R R 4
AR A AU I e S ARl RIS RO IR SR ¢ Watson, 1982, FTSE M o5 A R I 2 b
[10.1% &EE (Nx6.25)] ; " BASXFIK T E N 95%.
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& 9. MON 810 FKFFRLARHTERA 5 °

1994 £ H 1995 W R
3 ° (YEE)° 3 ¢ (VEH)*®
MON810  XfH ' MON810 X’ SCHR
REWT R JEH ¢
KRR (16:0) 10.5 10.5 10.5" 10.3
(10.2-11.1)  (10.2-10.7) (10.3-10.8)  (9.9-10.7) 7-19
T fRPR (18:0) 1.9 1.8 1.5 1.5
(1.7-21)  (1.8-1.9) (1.4-1.7)  (1.4-1.6) 1-3
R (18:1) 23.2 22.8 22.0 22.4
(21.5-25.4) (21.6-23.9) (21.0-22.9) (21.8-23.5) 20-46
AR (18:2) 62.6 63.0 64.0 64.0
(59.5-64.7) (61.8-64.6) (63.3-64.6) (62.7-65.1) 35-70
TRRIR (18:3) 0.8 0.9 1.1 1.0
(0.7-0.9)  (0.8-0.9) (1.0-1.1)  (1.0-1.2) 0.8-2

©OIRHIREME DS R R A E AR T ARSI BRI AR T R AR A1 T 3R

R RUE AR T 6 AN AR L 6 MR T A

¢ JEREFER & S RTE 6 Ml BN U 1) s S B (A

BN 4 AN TR RIR L 4 AMEER T A

& VUETRR b RAE 4 AR AN EUE R B e S R
R R0 B R

g Watson, 1982;

"B X KT BEE N 95%.

% 10. MON 810 F KN AEFE, FHEBERSH°

1994 *£[H
Ty P (VEE)°
MONB810 Py SCHRTERE ¢
EEE (EER E) mg/kg 10.4 10.9
(9.7-11.3) (9.9-12.1) 3.0-12.1
5% 0.0036° 0.0033
(0.0033-0.0039)  (0.0029-0.0037) 0.01-0.1
W % 0.358 0.348
(0.334-0.377)  (0.327-0.363) 0.26-0.75

ETHRATEMNEE:

RS HUE ORI T 6 AN FH AR L 6 ANRE SR I
¢ YRR & R AE 6 M R RN R e S A
g Watson, 1982;

" OEE XA KF B E Y 95%.
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F 11. MON 810 ERFEFFEFRBA ST B4

1995 Wk
¥ e (3EE)°
MONB810 X © SCERYE R ¢
Ho
HEAR® 7.3" 6.1
(5.7-8.4) (4.8-7.4) 4.8-8.4
Jig s ¢ 1.4 1.8
(1.3-1.7) (1.4-2.1) 1.4-2.1
K4y ¢ 3.2 3.4
(3.1-3.6) (2.9-4.4) 2.9-5.1
WM AT 4 © 38.4 415
(36.9-41.4) (39.9-43.3) 39.9-46.6
PR 1 e 21 4 © 24.7 27.3
(22.6-27.2) (25.6-29.2) 21.4-29.2
okt &9 ¢ 88.0 88.8
(86.9-89.8) (88.0-89.1) 84.6-89.1
TR % 30.0 28.7
(28.7-32.4) (26.5-31.3) 26.5-31.3

© BN 4 H AR ORI SL 4 SFE S RSP

O SRR R A R TE 4 MRS RN 5 S B AR

¢ FTREUE N 2 BIEAE AT, LA MON 820 st e HK it &R

& F L H A T AE 1993~1995 4 8] 34T (1 FH A1 46 B Rl 6f 1 i &R (1Y B (Sidhu et al., 2000);
¢ FERTEBE

" EEX KPR E N 95%.
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3.3.5 JLAERDuME;
MON 810 H RAEFEG L BT EIER, WA i Hhihk.

3.3.6 Xt A& RZEEFEERM.,

CrylAb & FRIE T 75 = &A1 # (Bt), H M 1958 H-LIK, Bt H#k—HEEE
HATR N, DA B R s U AT AR PR (EPA, 1988). HA KA
M., it ERZEMEP IR SR CrylAb S AR
TeFERILE R, X MON 810 AL RS 7r 1 Bl MON 810 155 K%y B ) 41 s ik
IR . A MON 810 KA 25 A AR RO i 2 4 7= A AR (] A BB

3.4 RE LRI, ZRAMES =56 XD FHEREYH

REFELK.

R A AR Ml A M 5 DR A= D 1 22 A S 2R R P2 S IR AR 7= i v sl xf 22 4
SR RIS SRS RE RS, BB A W IE R S AR . SRR R R
WV B B R P i B 2 A AT T AT VPl CELREEERIERAE . BRIR. RS, BRPE.
22 42%), PN MON 810 E KM 2429 N 1 K.
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4 FLREPEY S ZE P

4.1 A= I LIESXFEREY 2 2R .

MON 810 3K H11] cryLAb JE[K] 2 Fa e i A Tk UL K141, 3 CryLAb
B A B B B H % hi e . BFA0E ], CrylAb & Eor A K RIZh i HER
L7 R RN, MON 810 TR HIALFM At 5536 ML K 948, Kl
PP T3 PR (LRI B, CryLlAb DAL ERJS 67 i e 2 KT T .
7 BMAE = R T 26 MON 810 3K %2 4 AR 27 AT (ol S B B

4.2 BEE Y M HIREE

MON 810 I BOY 5 I, HAEARMACP AR ER L. Ak
HEZE4, MON 810 T oKX #EARE tRARRIL ) R AF Pt .

4.3 BERNEY™HEHREREDERRZ ST HRER

UIHTHTIE, MON 810 T RAM AT BLg /> K& A SR A, 3] LU AR
BRI A SR 32 2 3, FFREAET 10 i B B AR A e E - A
Brrh, RAEREM MON 810 5HE L AAFMIATHN. CrylAb FHAXS A T
. . SGRULUARERR A I E g . RIS A . MON 810 £k
i AN SRR B I AR 16

4.4 BEE Y M 5 REE R EYIFER NS RE W7 H R ZER .

MON 810 K72 i 5 & M5 K P2 S 758 7 1 o b B s i 2[R 4 . sh i
ML HE—2PIER 7 MON 810 LK 5 M LK Z4MAMHY. MON 810 &
KIEEE O AR AL Z 4, B A TR R B e % N8 B2 5 T 5 5 oK
HER,

45 ZIRAINER KA RARHERI R 2 R EY ™ R 225 K.

i ERR,  HAT R R A P I T REA 2R K A 2 Ak
Ik, M4 CRMEEIE N A 2 PP E B INED S8 B0 T ISR AIE, AT
H I DR (077 i (R 2 25 N

44
11 A5 EF5_ MONBL0



27 30k

Anderson, P., Hellmich, R., and Lewis, L. 2000. Bt pollen and monarch butterflies:
research update. Joint Annual Meeting: Entomological Society of Canada and
Entomological Society of America, Dec 3-6, 2000. To be published.

Armstrong, C. L., Green, C. E., and Phillips, R. L. 1991. Development and availability
of germplasm with high type Il culture formation response. Maize Genetics
Cooperation NewsL etter 65:92-93.

Armstrong, C.L., Parker, G.B., Pershing, J.C., Brown, S.M., Sanders, P.R., Duncan,
D.R., Stone, T., Dean, D.A., DeBoer, D.L., Hart, J., Howe, A.R., Morrish, F.M., Pajeau,
M.E., Petersen, W.L., Reich, B.J., Rodriguez, R., Santino, C.G., Sato, S.J., Schuler, W.,
Sims, S.R. Stehling, S. Tarochione, L.J. and Fromm, M.E. 1995. Field evaluation of
European corn borer control in progeny of 173 transgenic corn events expressing an
insecticidal protein from Bacillus thuringiensis. Crop Science 35(2):550-557.

Aronson, A.l., Beckman, W., and Dunn, P. 1986. Bacillus thuringiensis and related
insect pathogens. Microbiol. Rev. 50(1):1-24.

Aulrich, K., Halle, I, and Flachowsky, G. 1998. Ingredients and digestibility of corn
kernels of the Cesar species and the genetically altered Bt-hybrids in laying hens. 1998
Conference Book, VDLUFA-Schriftenreihe.

Beck, E., Ludwig, G., Auerswald, E.A., Reiss, B. And Schaller, H. 1982. Nucleotide
sequence and exact localization of the neomycin phosphotransferase gene from
transposon Tn5. Gene 19:327-336.

Bietlot, H., Carey, P.R., Choma, C., Kaplan, H., Lessard, T. and Pozsgay, M. 1989.
Facile preparation and characterization of the toxin from Bacillus thuringiensis var.
kurstaki. Biochem J. 260:87-91.

Cantwell, G.E., Lehnert, T., and Fowler, J. 1972. Are biological insecticides harmful to
the honey bee? Am. Bee J. 112: 294-296.

Crecchio, C. and Stotzky, G. 1998. Insecticidal activity and biodegradation of the toxin
from Bacillus thuringiensis subsp. kurstaki bound to humic acids from soil.. Soil
Biol. Biochem., 30(4), 463-470.

Daenicke, R., Gadeken, D., and Aulrich.K. 1999. Use of silo corn of conventional

species and the genetically altered Bt-hybrids in cattle feeding fattened cows. 12" Corn
Colloquium, Wittenberg.

Dean, D. H., Rajamohan, F., Lee, M.K., Wu, S.J., Chen, X.J., Alcantara, E. and
Hussain, S.R. 1996. Probing the mechanism of action of Bacillus thuringiensis
insecticidal proteins by site-directed mutagenesis- a minireview. Gene 179:111-117.
Dicke, F.F. and Guthrie, W.D. 1988. The most important corn insects. In Corn and
Corn Improvement Third Edition. G.F. Sprague and J.W.Dudley (ed). American
Society of Agronomy Inc., Madison, WI. Pp 769-880.

Doolittle, R.F. 1990. Searching through sequence databases. In Molecular Evolution:
Computer Analysis of Protein and Nucleic Acid Sequences. Methods in Enzymology

45
11 A5 EF5_ MONBL0



183:100.
Dulmage, H.T. 1981. Insecticidal activity of isolates of Bacillus thuringiensis and their

potential for pest control. In Microbial control of pests and plant diseases 1970 - 1980.
Burges, H.D., Ed., Academic Press, London, pp. 193-222.

English, L. and Slatin, S.L. 1992. Mini-review. Mode of action of Delta-endotoxins
from Bacillus thuringiensis: A comparison with other bacterial toxins. Insect
Biochem. Molec. Biol. 22(1):1-7.

EPA. 1988. Guidance for the reregistration of pesticide products containing Bacillus
thuringiensis as the active ingredient. NT1S PB 89-164198.

FAO/WHO. 1996. Biotechnology and food safety. Report of a Joint JAO/WHO
Consultation, Rome, Italy, 30 September - 4 October 1996. FAO, Food and Nutrition
Paper 61.

FDA. 1992. Statement of policy: Foods derived from new plant varieties.Fed. Reqist.
(USA) 57: 22984-23005.

Faust, M. and Miller, L. 1997. Study finds no Bt in milk (Abstr.). lowa State
University Integrated Crop Mangement Newsletter 1C-478, Special Livestock Edition.
Fischhoff, D.A., Bowdish, K.S., Perlak, F.J., Marrone, P.G., McCormick, S.M.,
Niedermeyer, J.G., Dean, D.A., Kusano-Kretzmer, K., Mayer, E.J., Rochester, D.E.,
Rogers, S.G. and Fraley, R.T. 1987. Insect tolerant transgenic tomato
plants. Bio/technology 5:807-813.

Flexner, J.L., Lighthart, B. and Croft, B.A. 1986. The effects of microbial pesticides on
non-target beneficial arthropods. Agric. Ecosys. Environ. 16:203-254.

Fraley, R.T., Rogers, S.G., Horsch, R.B., Sanders, P.R., Flick, J.S., Adams, S.P., Bittner,
M.L., Brand, L.A., Fink, C.L., Fry, J.S., Galluppi, G.R., Goldberg, S.B., Hoffmann,
N.L., and Woo, S.C. 1983. Expression of bacterial genes in plant cells. Proc. Natl.
Acad. Sci. USA. 80:4803-4807.

Fromm, M.E., Morrish, F., Armstrong, C., Williams, R., Thomas, J., and Klein, T.M.
1990. Inheritance and expression of chimeric genes in the progeny of transgenic maize
plants. Bio/Technology 8:833-839.

Gianessi, L.P. and Carpenter, J.E. 1999. Agricultural Biotechnology: Insect Control
Benefits. National Center for Food and Agricultural Policy, Washington, D.C.

Gill, S.S., Cowles, E.A. and Pietrantonio, P.V. 1992. The mode of action of Bacillus
thuringiensis endotoxins. Annu. Rev. Entomol. 37:615-636.

Hellmich, R.L., Lewis, L.C. and Pleasants, J.M. 2000a. Monarch feeding behavior
and Bt pollen exposure risks to monarchs in lowa. Presented at the USDA Monarch
Workshop, 24-25 Feb 2000, Kansas City, MO. To be published

Hellmich, R.L., Lewis, L.C. and Pleasants, J.M. 2000b. Survival of monarch
larvae in Bt and non-Bt field corn. Presented at the USDA Monarch Data Review,
16-17 Nov 2000, Chicago, IL. To be published.

Hill, M., Launis, K., Bowman, C., McPherson, K., Dawson, J., Watkins, J., Koziel, M.
and Wright, M.S. 1995. Biolistic introduction of a synthetic Bt gene into elite

46
11 A5 EF5_ MONBL0



maize. Euphytica 85:119-123.

Hofmann, C., Vanderbruggen, H. V., Hofte, H., Van Rie, J., Jansens, S., and Van
Mellaert, H. 1988a. Specificity of Bacillus thuringiensis &-endotoxins is correlated
with the presence of high-affinity binding sites in the brush border membrane of target
insect midguts. Proc. Natl. Acad. Sci. USA 85:7844-7848.

Hofmann, C., Luethy, P., Huetter, R. and Pliska, V. 1988b. Binding of the Delta
endotoxin from Bacillus thuringiensis to brush-border membrane vesicles of the cabbage
butterfly (Pieris brassicae). Eur. J. Biochem. 173(1):85-91.

Hofte, H. and Whiteley, H. R. 1989. Insecticidal crystal proteins of Bacillus
thuringiensis. Microbiol. Reviews 53:242-255.

Huber, H.E. and Lithy, P. 1981. Bacillus thuringiensis Delta-endotoxin: Composition
and activation. In Pathogenesis of Invertebrate Microbial Diseases. Davidson, E.W.,
Ed., Allanheld, Osmun Publishers, Totowa, New Jersey, pp 209-234.

Ignoffo, C.M. 1973. Effects of entomopathogens on vertebrates. Ann. N.Y. Acad. Sci.
217:141-172.

Jugenheimer, R.W. 1976. Corns for special purposes and uses. In Corn:
Improvement, Seed Production, and Uses. John Wiley & Sons, New York, pp 227 and
243.

Kay, R., Chan, A., Daly, M. and McPherson, J. 1987. Duplication of CaMV 35S
promoter sequences creates a strong enhancer for plant genes. Science 236:1299-1302.

Klausner, A. 1984. Microbial insect control. Bio/Technology 2:408-419.

Knowles, B.H. 1994. Mechanism of action of Bacillus thuringiensis insecticidal
Delta-endotoxins. Adv. Insect Physiol. 24:275-308.

Krieg, A. and Langenbruch, G.A. 1981. Susceptibility of Arthropod species to Bacillus
thuringiensis. In Microbial Control of Pests and Plant Diseases, Burges, H.D., Ed.,
Academic Press, London, pp 837-896.

Lee, T.C., Zeng, J., Bailey, M., Sims, S.R., Sanders, P.R. and Fuchs, R.L. 1995.
Assessment of equivalence of insect protected corn- and E. coli-produced B.t.k. HD-1
protein. Plant Physiol. Suppl. 108:151.

Losey, J.E., Rayor, L.S., and Carter, M.E. 1999. Transgenic pollen harms monarch
larvae. Nature. 399, 6733:214.

Maclntosh, S.C., Stone, T.B., Sims, S.R., Hunst, P.L., Greenplate, J.T., Marrone, P.G.,
Perlak, F.J., Fischhoff, D.A., and Fuchs. R.L. 1990. Specificity and efficacy of purified
Bacillus thuringiensis proteins against agronomically important insects. J. Invert. Path.
56:258-266.

Masoero, F., Moschini, M., Rossi, F., Prandini, A., and Pietri, A. 1999. Nutritive value,
mycotoxin contamination and in vitro rumen fermentation of normal and genetically
modified corn (CrylA(B)) grown in northern Italy. Maydica 44: 205-2009.

McClintock, J.T., Schaffer, C.R., Sjoblad, R.D. 1995. A comparative review of the
mammalian toxicity of Bacillus thuringiensis-based pesticides. Pestic. Sci. 45:95-105.

Melin, B.E. and Cozzi, E.M. 1990. Safety to nontarget invertebrates of Lepidopteran

47
11 A5 EF5_ MONBL0



strains of Bacillus thuringiensis and their B-exotoxins. In Safety of Microbial
Insecticides, Laird, M., Lacey, L.A. and Davidson, E.W., Eds., CRC Press, Boca Raton,
FL, pp 149-168.

Metcalfe, D.D., Astwood, J.D., Townsend, R., Sampson, H.A., Taylor, S.L. and Fuchs,
R.L. 1996. Assessment of the allergenic potential of foods derived from genetically
engineered crop plants. Critical Rev. in Food Science and Nutrition 36(S):S165-S186.
Munkvold, G.P., Hellmich, R.L. and Showers, W.B. 1997. Reduced Fusarium ear rot
and symptomless infection in kernels of maize genetically engineered for European corn
borer resistance. Phytopathology 87(10):1071-1077.

Munkvold, G.P., Hellmich, R.L. and Rice, L.G. 1999. Comparison of fumonisin
concentrations in kernels of transgenic Bt maize hybrids and nontransgenic
hybrids. Plant Dis. 83(2):130-138.

NCGA. 2000. The World of Corn. The National Corn Growers Association.
Noteborn, H.P.J.M., Bienenmann-Ploum, M.E., van den Berg, J.H.J., Alink, G.M., Zolla,
L., Reynaerts, A., Pensa, M. and Kuiper, H.A. 1995. Safety assessment of the Bacillus
thuringiensis insecticidal crystal protein CRY1A(b) expressed in transgenic tomatoes. In
ACS Symp. Ser., 605 (Genetically Modified Foods), pp 134-147.

Odell, J.T., Nagy, F. and Chua, N.-H. 1985. Identification of DNA sequences required
for activity of the Cauliflower Mosaic Virus 35S promoter. Nature 313:810-812.
OECD (Organisation for Economic Cooperation and Development). 1993. Safety
evaluation of foods produced by modern biotechnology: Concepts and principles.
OECD, Paris.

Orr, D.B. and Landis, D.A. 1997. Oviposition of European corn borer (Lepidoptera:
Pyralidae) and impact of natural enemy populations in transgenic versus isogenic corn. J.
Econ. Entomol. 90(4): 905-9009.

Palm, C.J., Donegan, K., Harris, D. and Seidler, R.J. 1994. Quantification in soil of
Bacillus thuringiensis var. kurstaki o&-endotoxin from transgenic plants. Molecular
Ecology 3:145-151.

Pearson, W.R. and Lipman, D.J. 1988. Improved tools for biological sequence
comparison. Proc. Natl. Acad. Sci. USA 85:2444-2448.

Pilcher, C.D., Obrycki, J.J., Rice, M.E. and Lewis, L.C. 1997. Preimaginal
development, survival, and field abundance of insect predators on transgenic Bacillus
thuringiensis corn. Environ. Entomol. 26(2):448-454.

Pruett, C.J.H., Burges, H.D. and Wyborn, C.H. 1980. Effect of exposure to soil on
potency and spore viability of Bacillus thuringiensis. J. Invertebr. Pathol. 35:168-174.
Rice, M.E. and Pilcher, C.D. 1999. Bt Corn and insect resistance management: Farmer
perceptions and educational opportunities. A poster presented at the 1999 meeting of the
Entomological Society of America.

Rochester, D.E., Winer, J.A. and Shah, D.M. 1986. The structure and expression of
maize genes encoding the major heat shock protein, hsp70. EMBO J. 5:451-458.

Russell, J. and Petersen, T.S. 1999. Bt corn and non-Bt corn crop residues equal in

48
11 A5 EF5_ MONBL0



grazing value. lowa State University Extension Communications, Ames, IA.

Sacchi, V.F., Parenti, P., Hanozet, G.M., Giordana, B., Luthy, P. and Wolfersberger,
M.G. 1986. Bacillus thuringiensis toxin inhibits K'-gradient-dependent amino acid
transport across the brush border membrane of Pieris Brassicae midgut cells. FEBS
Lett. 204(2):213-218.

Sanders, P.R., Lee, T.C., Groth, M.E., Astwood, J.D. and Fuchs, R.L. 1998. Safety
assessment of insect-protected corn. In Biotechnology and Safety Assessment, 2" ed;
Thomas, J.A. Ed., Taylor and Francis, pp 241-256.

Sears, M.K., Stanley-Horn D.E. and Matilla, H.R. 2000a. Preliminary Report on the
Ecological Impact of Bt Corn Pollen on the Monarch Butterfly in Ontario, submitted
March 30, 2000, to Plant Biotechnology Office, Canadian Food Inspection Agency.
Sears, M.K., Stanley-Horn, D.E. and Matilla, H.R. 2000b. Impact of Bt pollen on 1%
and 3" instar monarchs in field studies. Presented at the USDA Monarch Data Review,
16-17 Nov 2000, Chicago, IL. To be published.

Sedlacek, J.D., Hanley, A.M., Komaravalli, S.R., and Price, B.D. 1999. Impact of
transgenic grain on Indian meal moth and Angoumois grain moth. Kentucky State
University, Frankfort, KY.

Shadduck, J.A. 1983. Some considerations on the safety evaluation of nonviral microbial
pesticides. Bull. W.H.O. 61(1):117-128.

Sidhu, R.S., Hammond, B.G., Fuchs, R.L., Mutz, J-N, Holden, L.R., George, B. and
Olson, T. 2000. Glyphosate-tolerant corn: The composition and feeding value of grain
from glyphosate-tolerant corn is equivalent to that of conventional corn (Zea Mays L.). J.
Agric. Food Chem. 48(6):2305-2312.

Siegel, J.P. and Shadduck, J.A. 1989. Safety of microbial insecticides to
vertebrates-humans. In Safety of Microbial Insecticides, Laird, M., Lacey, L.A. and
Davidson, E.W., Eds., CRC Press, Inc., Boca Raton, Florida, pp 102-113.

Sims, S.R. and Holden, L.R. 1996. Insect bioassay for determining soil degradation of
Bacillus thuringiensis subsp. kurstaki CrylA(b) protein in corn tissues. Physio and Chem
Ecol 25(3):659-664.

Sjoblad, R.D., McClintock, J.T. and Engler, R. 1992. Toxicological considerations for
protein components of biological pesticide products.  Regulatory Toxicology
Pharmacology 15:3-9.

Sleisenger, M.H. and Fordtran, J.S. 1989. Gastrointestinal Disease. Volume 1,
Pathophysiology Diagnosis Management. 4" Edition. W.B. Saunders Co., Toronto, pp
685-689.

Sobek, E.A. and Munkvold, G.P. 1999. European corn borer (Lepidoptera:Pyralidae)
larvae as vectors of Fusarium moniliforme, causing kernel rot and symptomless infection
of maize kernels. J. Econ. Entomol. 92: 503-5009.

Taylor, S.L., Lemanske Jr., R.F., Bush, R.K. and Busse, W.W. 1987. Food allergens:
Structure and immunologic properties. Ann. Allergy 59(5), Part 11:93-99.

Taylor, S.L. 1992. Chemistry and detection of food allergens. Food Technol 39:146-152.

49
11 A5 EF5_ MONBL0



Taylor, S.L., Nordlee, J.A. and. Bush, R.K. 1992. Food allergies. In Food Safety
Assessment, ACS Symposium Series 484. J.W. Finley, S.F. Robinson and D.J.
Armstrong, (eds). American Chemical Society, Washington, D.C.

Van Rie, J., Jansens, S., Hofte, H., Degheele, D. and Van Mellaert, H. 1989.
Specificity of Bacillus thuringiensis &-endotoxins. Importance of specific receptors on
the brush border membrane of the mid-gut of target insects. Eur._J. Biochem.
186:239-247.

Van Rie, J., Jansens, S., Hofte, H., Degheele, D. and Van Mellaert, H. 1990. Receptors
on the brush border membrane of the insect midgut as determinants of the specificity of
Bacillus thuringiensis Delta-endotoxins. Appl. Environ. Microbiol. 56(5):1378-1385.

Vinson, S.B. 1989. Potential impact of microbial insecticides on beneficial arthropods
in the terrestrial environment. In Safety of Microbial Insecticides. Laird, M., Lacey, L.A.
and Davidson, E.W., Eds., CRC Press, Inc., Boca Raton, FL, pp. 43-64.

Watson, S.A. 1982. Corn: Amazing maize. General properties. In CRC Handbook of
Processing and Utilization in Agriculture, Volume II: Part 1 Plant Products. Wolff, I.A.
Ed., CRC Press, Inc., Boca Raton, FL, pp 3-29.

Watson, S.A. 1987. Structure and composition. In Corn: Chemistry and Technology.
Watson, S.A. and Ramstad, P.E., Eds., American Association of Cereal Chemists, Inc.,
St. Paul, Minnesota, pp. 53-82.

West, A\W., Burges, H.D., White, RJ. and Wyborn, C.H. 1984. Persistence of
Bacillus thuringiensis parasporal crystal insecticidal activity in soil. J. Invertebr. Pathol.
44:128-133.

West, A.\W. 1984. Fate of the insecticidal, proteinaceous parasporal crystal of Bacillus
thuringiensis in soil. Soil Biol. Biochem. 16(4):357-360.

Whiteley, H.R. and Schnepf, H.E. 1986. The molecular biology of parasporal crystal
body formation in Bacillus thuringiensis. Ann. Rev. Microbiol. 40:549-576.

WHO. 1995. Application of the Principles of Substantial Equivalence to the Safety
Evaluation of Foods or Food Components from Plants Derived by Modern
Biotechnology. World Health Organization, Food Safety Unit, Geneva, Switzerland.

Wolfersberger, M.G., Hofmann, C. and Lithy, P. 1986. Interaction of Bacillus
thuringiensis Delta-endotoxin with Membrane vesicles isolated from Lepidopteran larval
Midgut. In Bacterial Protein Toxins. Falmagne, P., Fehrenbech, F.J., Jeljaszewics, J. and
Thelestam, M., Eds., New York, NY, pp 237-238.

Wraight, C.L., Zangerl, A.R., Carroll, M.J. and Berenbaum, M.R. 2000. Absence of

toxicity of Bacillus thuringiensis pollen to black swallowtails under field conditions.
Proc. Nat. Acad. Sci. 97(14): 7700-7703.

Wright, KIN.  1988. Nutritional properties and feeding value of corn and its

by-products. In Corn: Chemistry and Technology, Watson S.A. and Ramstad, P.E.,
Eds., American Association of Cereal Chemists, St. Paul, Minnesota, pp 447-478.

Yamamoto, T. and Powell, G.K. 1993. Structure and function of the insecticidal
protein produced by Bacillus thuringiensis. In Recent Adv. Mol. Biochem. Res.

50
11 A5 EF5_ MONBL0



Proteins, Proc. IUBMB Symp. Protein Struct. Funct., Meeting date 1992, World Sci.,
Singapore, Singapore, pp 137-44.

Yu, L., Berry, R.E. and Croft, B.A. 1997. Effects of Bacillus thuringiensis toxins in
transgenic cotton and potato on Folsomia candida (Collembola: Isotomidae) and
Oppia nitens (Acari: Orbatidae). Ecotoxicology 90(1):113-118.

51
11 A5 EF5_ MONBL0



7N~ TR SR

NTHIEXX 7, AR EERE S S M 1. WK 2 s8R 10 i
® 2%,

TSR PR R H %
5 PR Bt W
1 AREEEMZE RS LS AR ) 53
2 HIEE S AR i 54

3 H 25 K] 5 08 ) 2k [ 2H 8 A S L3R TR 1 431 A M B 46 e 2 25
. (PCR &l Southern 242243 #. Northern ¥ Western 43
Mres R, HWERREF=YRiAL R

4 FRHEDAVEIR B AR AT 4 E R 65
5 FulkrBHEM B EEEGE DAY BRI % e 65

UEAS I, ATIAHS )

6 BRIk B 2 PR R S SR (I R R A E 65
BRI Z LR, ATAHEY

7 BRI ARSI 7 e SR A R 65

8 M EEMENSGEINRE, 8 A BLERZSMEH 65
Rk B) RadBIECF IR © SRR
PILLEE, 8 IRty Spia IR A 1 o A i 4%

O LA P A1 LR, 73

10 FIERR, GFERHA, SRR, KOS 73
LT 5T 5%

U HEFTR AR 75

12 BRI ARV S th O X S eV VAN I8 IR 75
JBUT 3 (R UE A SCA (358 9 BT R 22 e A5 1, AR TANHE)D

13 i E e X 2 B RS E R NS B AES 86
BELERTR RN B HIEZ IR, ATAEE)

52
11 A5 EF5_ MONBL0



1. BRERNEERFS REHESNEERFS;
crylAbZ R KPR P51 (RML IR B

Y RERFERR, ERATTRA S O

CrylAbZE H It S E IR 75

1
51
101
151
201
251
301
351
401
451
501
551
601
651
701
751
801

MDNNPN INEC
VPGAGFVLGL
EGLSNLYQIY
QNYQVPLLSV
GNYTDHAVRW
DSRTYPIRTV
NSITIYTDAH
VAQLGQGVYR
YRKSGTVDSL
PMFSWIHRSA
RRTSPGQIST
FSATMSSGSN
RIEFVPAEVT
LVECLSDEFC
RGSTDITIQG
LRGY 1EDSQD
HFSLDIDVGC

11 A5 EF5_ MONBL0

IPYNCLSNPE
VDI IWG I FGP
AESFREWEAD
YVQAANLHLS
YNTGLERVWG
SQLTREIYTN
RGEYYWSGHQ
TLSSTLYRRP
DE IPPQNNNV
EFNNI1PSSQ
LRVNITAPLS
LQSGSFRTVG
FEAEYDLERA
LDEKKELSEK
GDDVFKENYV
LETYLIRYNA
TDLNEDFR

VEVLGGERIE
SQWDAFLVQI
PTNPALREEM
VLRDVSVFGQ
PDSRDWIRYN
PVLENFDGSF
IMASPVGFSG
FN1GINNQQL
PPRQGFSHRL
ITQIPLTKST
QRYRVRIRYA
FTTPFNFSNG
QKAVNELFTS
VKHAKRLSDE
TLLGTFDECY
KHETVNVPGT
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TGYTPIDISL
EQLINQRIEE
RIQFNDMNSA
RWGFDAATIN
QFRRELTLTV
RGSAQGIEGS
PEFTFPLYGT
SVLDGTEFAY
SHVSMFRSGF
NLGSGTSVVK
STTNLQFHTS
SSVFTLSAHV
SNQIGLKTDV
RNLLQDPNFR
PTYLYQKIDE
GSLWPLSAPS

SLTQFLLSEF
FARNQAISRL
LTTAIPLFAV
SRYNDLTRLI
LDIVSLFPNY
IRSPHLMDIL
MGNAAPQQRI
GTSSNLPSAV
SNSSVSI IRA
GPGFTGGDIL
IDGRP INQGN
FNSGNEVYID
TDYHIDQVSN
GINRQLDRGW
SKLKAYTRYQ
P 1GKCAHHSH




2. BHIEE SR EE;

Balll,
Pstl, 7477

Pstl , 160

@ Bglll, 799

Ry, Petl, 1193

hsp70 intron

Ncol, 1609

PV-ZMBKO7
7.8 Kb

Pst|,
4297

ME 1. PV-ZMBKO7 FURi IR B
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3. HRERSHEMEFNABSEAEREIN S FRUKECER
(PCR . Southern 243243 #7 « Northern B¢ Western 43 #7145 3R .
HMEREF=YRIEER);

FEAEPTHRECK MON 810 iz H b8 & LA R EK: 1) cry 1Ab J:[A
(HoRe F1 Whiteley, 1989); 2)CP4 5-J I P4 i 7 i -3- T R & i i (cp4 epsps)

(Padgette %%, 1993); 3) HiH S tbid R B K] (gox) (Padgette 2%, 1994);
4) nptll ZE[H, HAER RSB @i XPi R ERK MON 810 514
W2 AT AT LR GE , %05 2 AR T PV-ZMBKO7 #4411 cry 1Ab 3£ K, ANE cpd
epsps ZE Al gox KA nptll 2. 554h, fEiZA RFBEA KL PV-ZMGTIO #;
& DNA FHIFHEN . o, X MON 810 AS[F] & Fi AR o PR 43 B 4 vt i 92
IR crylAb ZEA AT IR AT 2 MR T, BB LR 5 A o — 2[R B H.
¥ DU N 804 70 B A

WA BT

MONS10 i3 T KB EHE— N EAINEEER crylAb RiE &, B — ML 5K
Ui ) 35S BB T —ANE 3 K3 crylAb JE P (&l 2). i 3T PCR iR E6IE B,
e35S Ja 3T HIK/NA 299bp, crylAb 4wl Xk K/NA 2448bp, —HZ AIEH 1
AN KIE T B 1 hsp70 [N & T 741, K/ 804bp. N T 51 AL & 21k
T, AH— PRI LIS M ILAE crylAb B WA s RIFH 9bp X N5 P
Uity [ D) E FEAS 2 52 M T8 R 1 I 2% HUE

4() E303 ZmHSFT70 Intro CrylAb 2—

299 bp 804 bp 2445 bp
FHE 2. MON 810 3N BR 2R 1 1
FEASFIN B R B

Y RERFERR, ERATTRA S O

5 4y QB /75 T (R D) «

Y RERFERR, ERATTRA S O
3 Jig I I LR FE D) «

Y RERFERR, ERATTRA S O
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WAL E S5 NBISouthern 2232 4+ #

FHI Nde | X} MON 818 (XtHE /i %) F1 MON 810 £ [KZHHE1THEF) . Nde | B
I H PN T e KR MON 810 FEKZHA ik DNA N SR H. ik
PV-ZMZBKO07 #1 PV-ZMGT10 K] DNA A% Ndel FIBFYIAL &, Ktk A b g rT
PAYD I N B AR 31 2 AR BE R 20 DNA 30, B0 i A 4MJ5 DNA BA
K AR ) oK FE R 20 DNA BT A Bt 7E X IE Y MON 818 [ [ 41 DNA
A1 MON 810 [#¥)2£[K2H DNA £ Ndel BV 5, LUBURE PV-ZMVKO7 1] DNA 4
EEFBEATREIN o A2 S A B 3 . MON 818 (1 DNA (5 1 ¥ki#) #4r1
AN 21.0 Kb I E EF=A 7 — 2RI . BIRBUBRIZ& . ke —5%
By, KONTEXTIEZE MONB8L8 FIAE i MON 810 1 DNA H AR I 211X 4% 77 1]
f71FE . MON 810 7R3> T 5 #1°8 5.5 Kb (AL E, KIlF]|— N5 (58 2 JkiE). X
—4E R, L R R oKk MON 810 U5 A5 #4145 DNA ) — Bt .
6 B DNA 510 AR 4 Nde | BV 55 2 8] f) T K 3L K1 21 DNA FE 51
I R/IN2 A 5.5 Kb,
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23.0 Eb —»

9.42 Kb —»
6.56 Kb —» ..
4.36 Kb —m

2.32 Kb —»

2.03 Kb —=" "
1.35 Kb —m
1.08 Kb—

0.87 Kb —a=

del
" ZMBEOT

P& 3. MON 810 H1#ENAL L Southern 23T 4347

VKB 1,2 4355 MON 818 5 MON 810 K404 Nde | B i 5 Fiki PV-ZMZBKO7 2458
JaMEE R, Fiskbrma TR,
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cryl AbZE A 52 B4 i) Southern 2232 4 ¥t

Ncol/EcoR1 XU 1 AL % HE ZH MON 818 (XFHE S £) A1 MON 810 i3 [K1 41
DNA, IR crylAb 3K . ¥ & DNA £ Ncol/EcoRl XYW AL 5, LA crylAb
NPREF AT Southern E1ZER I o A28 SR Wbt B 4 From, WL 1-3 ki . 28 1 JkiE
NBHERTR, 7 T8N 3.46 Kb FIAL EASIN R HR crylAb & KK /N 455
fE1E. BT R DNA K5 BIPEXT IE FOK R BEKZH DNA VR G, PR bkl 211
Ft IR/ N L B S 3 R K — 2. BT R oK MON 818 JE[X141 DNA

(B8 2 JkiE) I ARK I BUEFE5 5407, ST R —8. M7E MON 810 [k
121 DNA (58 338) Pl & — 2%, 70 782908 3.1 Kb, Ncol/EcoRI 1]
J&, LA crylAb JE R ERERFEAT R, AT DARS Il B7E L R 40 DNA A7 EH — 4>
T2 3.1 Kb (1) crylAb FE K], n] LAZwAS AT 3 M 14T HUE 1 CrylAb (Hofte et al.,
1986).
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=3.1Kb

BB 4. Southern Z23843#T MON 810 H1 crylAb Fe[H ) e st
Pk 1-3 7355 1 Neol/EcoRI VAL 50 pg  PV-ZMBKO7 Jii kit DNA, MON 818 J& K 4H
DNA, MON 810 %:[X4H DNA.
> RS TERN
— s HB R BRA
w+ bR N BT UKIE 1 AW B0 BN S VKIE 1 ARATEKIE I 4R %
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PV-ZMGTIO H o4 & PV-ZMBKO07 B2 51 ff1Southern 2 32 43 ¥t

cp4 epspsE A

Ncol/BamHI XU AL ikl DNA (PV-ZMBKO7 A1 PV-ZMGT10) gt
%Kk MON 810 £ [X241 DNA, LY T cp4 epsps 2 [A . BL_I= DNA £ Ncol/BamHI
WEFHEAL G, LA cpd epsps 2K AREN#EAT T Southern EDEZEASIN . &5 SR Anft i 5
I¥KE 1 A1 2 . #EZ9 50 pg i PV-ZMBKO7 il PV-ZMGT10 f{) DNA JE &4

(5 1 38 hRNE—4%70 T8N 3.1 Kb W%, %505 WMk
PV-ZMGT10 EV) T 1 cpd epsps Jr BeR/—F. 1 MON 810 )X 2H DNA (5
2 ) FARKMEE cpd epsps IREFRAZM B, R ZIIHERRZAETEH cps
epsps &[4 .

goxZEHA

Ncol/BamHI XX i 4k Jii ki DNA (PV-ZMBKO7 #1 PV-ZMGT10) Fifi i & £
K MON 810 % [K4H DNA, LIYIF gox Z&[A . LA - DNA £ Ncol/BamHI XU 7H L
JG, LA gox ZFAEREF AT Southern EIZEAG I . S5 R UNFH A 5 58 3. 4 TEFR.
#7150 pg 1 PV-ZMBKO7 A1 PV-ZMGT10 i DNA VB &) (35 13&) i3] —
0T8N 3.1 Kb &7, %2k 5 AN R PV-ZMGT10 L) F 1% A gox
FrEER/N—5., MON 810 R4 DNA (5 438) HoREE 5 gox #4458
P B, R IZPTH KK R MON 810 A& gox A .

PV-ZMBKO7 JFiRi B 275

Ncol/EcoR X1 A4 5t KL PV-XMBKO7 . X 18 2H 2K 5 MONS18 A1 #4 Ik [X] 4 Ht
T K ZMON 810K [KIZIDNA, 7] LAY) T i ki 22 Jr Benptll/ori-pUC. Ll EDNAZ
Ncol/EcoRIXUH AL J5, CAZERInptl o #REr 3t 7 SouthernERiZE 734 o 45 SR Wi K16
[11-31E Fr7r. 2950 pglIPV-ZMBKO7 5 ki DNA HITE 4> T 42.5 KbA11.8 Kbft)
A BRI B PE&AH EL1E) . XM 462.5 KbHI1.8 Kb 2k 43 H % v T 4 M 244
PV-ZMBKO7 F ) R Bt . FIPEXTEMON 818FE K ZHDNA (E52i8) A A6 )
FUTAI &, SR —8. [FFEAE K ZAMON 810f3E R4 (ZE31E)
AR AR Z6r, RIATEFEIL AP R ER R R A S, REEA NEARTRL
BT

FATFs _E1H ) Southern B[ 328 43 7 1) i 3% F ¥R %1 J& FH ori-pUC v B B 8 it 47
SouthernERiZER& I . J5i FIPV-ZMBKO7 FIPV-ZMGT10f)DNA (F54i8) ¥l 54> 1
T N1.8 KbfIgkir. 1X251.8 Kby 2k Xt B T Pl B B AR PV-ZMBKO7 Y1 1)
FrBo BAMEXTHEMON 818E [KIZHDNA (ZE5iE ) R ARAG I BT 2677, 5 TS
R—8. [FFEAE T K RZMON 810fE R AL (ZE6IE ) -t A B AH B 1) 2571
KPFEHERNPLR T KR RERAY, FEEFESATRAKERTFY . BB
SouthernZ At Hp A I 21 4% L PR 4T H R K R HRAF fEori-pUC i BEAinpt L [A], 22 B
TEZ KR AR B AT B TR B BT 5

60
11 A5 EF5_ MONBL0



1. 2Kh—
1.0Kb =

CP4 EPSPS Hox

M 5. Southern 22354347 MON 810 HRREFEE cpd epsps 1 gox EH
YKIE 1,3 47319 Ncol/BamHI YL 1) 50pg PV-ZMGT10 Fil PV-ZMBKO7 Jii ¥ DNA:
VK 2,4 53 54T Neol/BamHI 4L ff) MON 810 JE[H41 DNA. #kili 1,2 15 cp4 epsps %
PRIAAE, Jkil 3,4 5 gox F:FI =L .

o FRRATEAN
—  FRRH I BN
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2.5 Kb

1.8 Eb 1.8 Kb

Neol/EeoRI
rptlI

B 6. Southern 324347 MON 810 HRELE nptll ZERF ori-pUC
¥kiE 1,4 N Ncol/EcoRI JH1LIY 50pg PV-ZMBKO7 Jiiki DNA; ¥kiE 2,5 & Ncol/EcoRl
JHALI MON 818 JE K41 DNA; jkiE 3,6 & MON 810 &K 41 DNA, ki 1-3 5 nptll &
N4452, JKIE 4-6 5 ori-pUC 448,

— PR TR
— R BB
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ki PAN PG YN e L Wi

MON 810 RO {5 —1MHEX R R G152 BCOFL AXAEMK. BCOFL AAHEE

H—1MEZAR (ZALASF ROAQ

A B A A MR 438

1531 BC1FL A

FRANFEAS BCOF2 A PR 5 — A R4 FE RIS Mk 24 28 J5 15 21 /) BC1F2 AR5 A
PRI Zr B8 Qb 3R 1 Frow, MR dofi /R TE N, A B R E AR AR

Iy BRI
B 1. %F MON 810 FKJEARHIBHE 2 SR 5L
HAR SEfR oy g HHE *H
BCOF1! A4:47 45.5:45.5 0.044
BC1F1° 10:4 7:7 1.786"
BC1F2 J54% 2 69:181:77 81.75:163.5:81.75 4.138"

U BUE R IRAELE crylAb 3 R Rk (R AR ST W FIE BIAE PR B AR RO T K 4 i
Ut SCEIE

2 BUARRATAE crylAb BRFIAMMEEE; A RIEMHERBOEARYE CrylAb EHAK
ELISA £l &5 A3 21

3 HUE F R AR RO KRR MR IS 15 B ) A A AR MR EAT B 2 AR R T B A
LAl A AR AR AR T 2L

" 1 p=0.05 K F LB EM R (£)57=3.84,1df)

* 1E p=0.05 KV EME 2R (F7=5.99,2df)

MON 810 # 5| N[ crylAb JERH 7] IEE A E T 5— e llsEAR (B73) 2%
T T AR TS 5 — DMK B AR (MO1T) 225211 6 MNMHARH (K 2).
5 B73 F1 M017 [RIAZ 1+ 5 K6 5604 A B5 P=0.05 7K~F ) HHEE1E

MR 2. MON 810 Tk REFNMAHRXRBERZ R (B73 F M017) FHIEALFAR
f92E R A58 5 5 P (BUELR S F ELISA FERIIH CrylAb 25 H PH R BB H: K

BEE H A1)
AR b Ho Al A L ]
BC6F1(B73)* 8:13 10.5:10.5 0.762"
BC5F1(M017)* 11:11 11:11 0.045"

1 BUE RN R IA RS WA AR IE R AL
* £ p=0.05 /K- E 2R (£77=3.84,1d)
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CrylAbE HRIEEKIELISAKM

MON 810 Hi Ht K1 CrylAb &5 HEEMAEY) LMIK-FA Rk IE . £ A
[7) A4 FH AR oo R () CrylAb 25 3R A Bt AT 1l 35 1994, 1995
FEAESE [ Y F TA)ASG A0 1995 1996 AF7E IR B FH [F] 56 o 3 1 4 36IE 1 HY ELISA
TTERANFEH L] CrylAb B HRIKFEAT T2 EllE . 45585E9, MON810
F oK) CrylAb 85 F I 7K AEAN [F A FIAS [F] 4 2 X B A — B (LB R 3D,
CrylAb 5 F A /K ) — B AR B 17 it R I () B B AR bR 2 ——— i A1
FEtE. CrylAb B HFRIAK 2 UFE A KR P o sl 5 —. —AAEK
WS f& 3 (Gianessi and Carpenter, 1999).

M2 3. FLHEEK MON 810 H CrylAb HHFIEKF(ug/g fwt HR)

HEYHR % 1994 #E (6 1995 £ME((B 1995 WK ‘(4 1996 NRHE(3
i) i) Hb) Hi)
A2 FEH 9.35 8.95 8.60 12.15
bRl 2 1.03 2.17 0.74 3.86
Y 7.93-10.34 5.21-10.61 7.59-9.39 7.77-15.06
FEFTIAME S P 4.15 3.34 4.80 4.88
PRt 2 0.71 1.09 0.75 0.52
Y 3.65-4.65 2.31-4.48 4.11-5.56 4.32-5.34
FFHRE 2 FEH 0.31 0.57 0.53 0.41
PR 2 0.09 0.21 0.12 0.06
i 0.19-0.39 0.39-0.91 0.42-0.69 0.35-0.46
BB A
(1% P 9.78
(2" 44 8.43
(3 S35 4.91

2SS MUR th e AN A R S K0 /0T M T 295K 1 o

ST 1994 AESE M RET =, MLEARE T XS ARBRI HTE: o TR TR, BUERE T xR
AR NHE. ST ERPEJEECRSE: FEATRE M T AL sl A RIgeR S, P ER R HTEY
R BT E ), XA PIRE ok B T — AN SR BRI AT AR B0 . — MEIRE i P S S
IbpEAEE7/R

CEKA I RE TR E B — AR, ETE IR AR, A VA I B ELERR .
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4. FEFHERIMRR K =MD AU AN 4 B BOR 5
WRELARER, FERATF AT O
5. FRBMBRFRPHEENE (HOBRERNEYEEHFREED
K, RBAES);

AR FAE Ay i B R AR ) B R 0 1 R VRN ORI 22 A E A5 ¥ R
6. FRKMBPZEMETEM R E LIRS GENHREREDEEH
BREIERKN, FHAEE);

AR FAE Ay A B R AR ) R 0 1 R VRN ORI 22 A E 5 ¥ R
7. BRENEYXESHELZEMNE SRR S

IR R
8. BMEEMNLZETHIIRE , B ARERZYEEHEBIRE;
B) fmid B RKRE: C HIFREREWHE, HEFRK
17 RIVEFRE T oI & 5

IR R
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# crylAb ZEFEPLH F K MON 810 HIAESIE 2o M H %
EERGZE RS

— WE (BREEREVRREER. ABRER. P Ealiiais Xg598)

RIS — ™ H G TR R F B CFERRIM S S 32 29 W TR I,
FENZ N T ZONMM ORI, e U HE ORI 2. M5e. REEEEEA, JF
CIEDY SR XUPNE- Y B T RPN NT: o £ i N G B e = A BG4 O s b e | RN
TRRIE, TR R R TCRAEAT A BT BL A4 B AR AT LA 2ot 2 1 ORI fE 3
A8 T ] ER T TR S TOK P AR R K AE 3-10% 2 40, JF S EUFES e
INERTS

Al A TR R R A TTE, BRIET 75 = &FF# H1 CrylAb 2 [H %%
ANBIERERA A, JF& T B PR £ 3" 5K MON 810, MON 810“{#
FO KT DL AEIBR PN E K EE (ECB, Ostrinia furnacalis), 754 & K iE (SWCB,
Diatraea grandiosella) FI3F #1 £ K (ACB, Ostrinia furnacalis) &5 i# H 2 i ,

2002 ) LA 7 B IR ARNEHEAE T (%% crylAb ZE$HT R £ K MON
810 it T HEN TR ZAUE ) HIE, SRR E, 2002-2003 44 5
TERACE  IRA R EH WA AT T ARG . [RIRT, H b B0 T 4 )
HLG X MON 810 4T T HUE FE I+ 4015 90 KK R TR

2002 1L AR RO BH B IR B ST MON 810 F KA A7 S5 4+ e
FIRGINEE BB IR BEIE K MON 810 J HSg At R AE R . Tt Al4A e
AT, HHER, SN KB R EE. e YR EER,
R F T E R EFARE, SRENES T LEEER, FR
PP RFFBITHEZER, ERENREIFFETRBMA, HE FHERETR
BAK BRAMERZE o I RE B R I 3 IR K6 X P % S B A A R 2
BHAREM .

20034F i AR Al Bk 27 e AV 354 L 03 55 22 A e il o0y (AR
XTMON 810 F KFIAEAFSE 4+ RE IR I 25 IR . #E [ £ KMON 8105 H X i
e JE ] b PR AE e 5 2 B 5 S rh AR AR B MR i L PR B AR 2R R T T R
DL W35 25, RUFPTHRIE R FE N B R Z AR AR S 81, ASa1gin
S

20024F, Hp [ AR BLBE AP0 PRI 0BT AL AR 8 R BHSEREL CR BIT 43 3l 7E ] AL 44 A
258 HEAT FTE)RS6, RS IIMON 8105 K% AE M £ REVERI RS o AS I &5 FRAIE 5K
MON 810 A5 $EAR 55t PN R OKEEA B W4tk . MON 810K KX} H [A] 5 5 3))
VIZRENE, FEWIRI ARSI AR . KBRS B, /NIEIE . gk A B 2 4l A v
RN LR A AN REEE, DAL IERRRE R K R s L, [
HARB LR EAR L, % BE M. SAREERIXT AL, MON 810%f =%
IR AR B R .

e ELZ TR 12 OB MON - 810 F KB ATk (B ELHIN50%), FA] i
KEROOK, shigEsh. EKERNTEE, WEREEIE. MON 810K K4 . XTHH

66
11 A5 EF5_ MONBL0



SRARZH T Py X T TOKR AL LA, R A BIMON 8101 KX islde K AR H . &)
AP MRS MR TEAR . BEAA L DL S 20 200 B 2 LA AR e SO
BAZ. Ak, MON 8105 HoR AR AHLL, $iERH TS ELEZEER.

=\ BENEB

Pro EKMON 81042 Fil FH 5 i 2 A PV-ZMBKO7, 18 o 28 (R Ay 7 A 1 o
PV-ZMBKO7& 7 gmfid & AR HCrylAbffjcrylAbZE K . iZ3E R B T I =& T
TAHD-1, Z5RfIeRBsEE ke (CaMV) 35SJE5) 1. F KK Hhsp70
WA 18 F FINOS3’ AE R X [P35 . MON 810 K% Wi =K iE . P g T K UE
A RIFbiE.

PUHRTOK MON 810 AT A A ik B s :

HEAHY)RIB B AR PV-ZMBKO7

v

& B KA J5 12 ] PV-ZMBKO7
Ak T K4

v

FeAl ik

v

TR AL

y

AR TR R AR A R PR DA

v

T A SR S TRIRBLR PP

y

W E P Bl & MON 810 4k 48 kAL,

Pl K MON 810 Hydi4& (LT 2
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= REEYERE

SRHEYINEK, FEHF S LA M. BOKI2244N Zeamays L, 1/
SNTEK, BIRNESR. BA. BT, EEYY Y FE TR 7 EY R A
B BEERE. EXM. RIEFRTM. IARFERAERETHE, BT
IR H BT 2

B EARESRLEB TR THEYMN. KRAR (Gramineae). L & &Rk
(Maydeae). E&HARJE (Zea L. ERHINTERGH, FEARBNEREL
K (Zeamays L.) —/Fh. Wilkes (1967) ¥R ER)E (KA HE“Teosinte”) IHA
TERE, RAHP I — A WE, WFEW AP — 42 3878 & 1K (Zea mexicana)
MZELETK (Zea perennis). RIGHHITF7TLE R, Doebley 51-F HIWF 78 /N
FHRE N SRR A AT E R RISy, HlE TR RS (ltis and
Doebley, 1980; Doebley and lltis, 1980):

Gramineae (ARAED
Maydeae (L&)
Genus Zea (LHZ)E)
Zeamays L (FKF
ssp. mays (F&d F KW FH)

KEFREH, T KIEFEET 7,000 F] 10,000 4F i £E 5 75 & B 2B AR 914K o
TR N IERTE H Bl & A H 3], (52 =275 528 B RIR v AEAE T KM IRAE 1Y 5
B EEEA,

FKAE 100 24 E 50 AR . EE A FORAE > E R E . hE L B,
SEPUARF. FREAENEE, At R IR RN 75% . METOK EEGE DY TR
RARAFRL, HRZ Bk, A KRR TRl 2580 ol
fin 55N AT

FAREFEDAMIR, FEHEERE S, JLRbLs 500 R RIL, KRG LR
AR VURIHTER . TR SR EAT ORI . R b R P R R L O R R OK,
PRI R TOK, 76T 00 I RS54 T — SE IR AR 25 3t S o 1
AP S A AR, AR T 3 D8 R AR A X, TR 1 A ] K ) 3 R A
DX, RIALT5 4k 1K X SN AR TOK X P Rg L oK X Ry o fg oKX
PEACHERE £ X . e R oKX

AR, FRALRAE 1511 FRATESIAFEN. Hal, shE &R
EA KRR AR, Rk s R 20007 47 . IR SR R
e SERRETRL, R CBR R IR . o[ T B X T L
QA6 MK, HIL AR KX SR PR AR ORI . PRl KX
FT IR B KX L LB K ORI B R K X . RO ko4 B4R
e B B AL X . BT R XA L K[, 3 3 MK 4 [ ok
AR TR 90% Bl |-

MON 810 #4k 324K S F A Hi-Il, B A188 1 B73 H AL & L KKIATAY,
HAEYEE 5 H e A188 FiI B73 MIATA H AL & EKAR L.
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. ZERE#HRME

A K MONB8L0 it dt £ KiF, R EEKEARIEN &F PV-ZMBKO7
PV-ZMGTIO PSR 20 1 & 4 A B 22 o FOKR 244, XA 3R B 2 DA
FER: 1 cry 1Ab #[K (HoRe il Whiteley, 1989) ; 2) CP4 5-4 % P FiZE H
BR-3-f IR 4 il (CP4 EPSP) JE[A] (Padgette %%, 1993); 3) HH A fLif R g
B[R (gox) (Padgette 4%, 1994); 4) HH4HE R 7P E 20T E 1) nptll &K .
X H R MON 810 [7- T A5 ik S, s RGN T PV-ZMBKO7
BAK crylAb LK, TANE A 75— A3k PV-ZMGTIO i & A 1) CP4 EPSP A i
BEELIA . gox B[R, WAEHPIANFENEBARIEA M nptll K. 54h, iz
A KL PV-ZMGTIO # /& DNA FEFI36 A« $1 5 K MON 810 F: K41+
A —BEEA DNA JPF, ZF4I6 T —B 5.5Kb 17 Ndel BEDI B b, & B
14 E35S JH BT KK hsp70 K& -F Al cry 1Ab FE K. ik PV-ZMBKO7 34
UNSECUIRE

Bglll,

Pstl, 7477 Pstl , 160

R, Dol 799

Ry, Pstl, 1193

hsp70 intron

Ncol, 1609

PV-ZMBKQO7
7.8 Kb

Pst |,
4297

S TRHMED TR, MON 810 W& H H—# Nff A, L4, X MON 810
ANTE] B FpHEAR A IR 2 BB OB AR B crylAb JE R ] DLRR SEAATE T 2 A it
R, o B LR AR A 5 — FE [ A B4 DL N 8% 2 B R
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I #ferae

MON 810 RO X5 —/~ A R 458 5 15 21 BCOF1 Ak . BCOF1 AXAE M
H5—/1AXZR GZAXZRER ROARELZM AL R 22521531 BCLFL AAHH
FRATEEAS BCOF2 ARAE PR 5 — AN 15 5 DRI AR 2% 22 J5 159 21 1 BC1F2 AR5 0
PRI 7> B R 6 BRI ARIE N, o B LR AT & B — 3 17 B A

4N, MON 810 Pt oK 1996-1997 4E7E 35 H G itk s s it i, ©
22 AL N AT 10 HE . FER AL N A FE A, MON 810 X #EAs 35 U R B R 47
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C DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

Food and Drug Administration
Washington DC 20204

SEP 25 1996

Dr. Kent Croon

Regulatory Affairs Manager
Monsanto Company

700 Chesterfield Parkway North
Chesterfield, Missouri 63198

Dear Dr. Croon:

This is in regard to Monsanto’s consultation with the Food and Drug Administration (FDA)
(Center for Veterinary Medicine and Center for Food Safety and Applied Nutrition) on genetically
modified corn, specifically transformation event MON810. According to Monsanto, the new corn
variety has been modified for resistance to the European Corn Borer through expression of the
cryld(b) gene from Bacillus thuringiensis subsp. kurstaki.

Monsanto submitted a summary assessment of corn containing transformation event MON810 on
June 6, 1996. This communication informed FDA of the steps taken by Monsanto to ensure that
the product complies with the legal and regulatory requirements that fall within FDA's
jurisdiction. Based on the safety and nutritional assessment you have conducted, it is our
understanding that Monsanto has concluded that corn products derived from this new variety are
not materially different in composition, safety, and other relevant parameters from corn currently
on the market, and that the genetically modified corn does not raise issues that would require
premarket review or approval by FDA. All materials relevant to this notification have been placed
in a file designated BNF0034. This file will be maintained in the Office of Premarket Approval.

Based on the information Monsanto has presented, we have no further questions concerning corn
grain or fodder containing transformation event MONS10 at this time. However, as you are
aware, it is Monsanto's responsibility to ensure that foods marketed by the firm are safe,
wholesome and in compliance with all applicable legal and regulatory requirements.

Sincerely,

Airg 2/ Tty

Alan M. Rulis, Ph.D.
Director

Office of Premarket Approval
Center for Food Safety

and Applied Nutrition

LTI RR
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Notices

Federal Register
Vol. 61, MNo. 52
Friday, March 15, 1996

This seclion of the FEDERAL REGISTER
contains documents other than rules or
proposed rules that are applicable to the
public. Notices of heanngs and investigations,
committee meetings, agency decisions and
rulings, delegations of authority, filing of
petitions and applications and agency
statements of organization and functions are
examples of documents appeanng in this
section.

DEPARTMENT OF AGRICULTURE

Animal and Plant Health Inspection
Service

[Docket No. 96-006-1]

Monsanto Co.; Addition of Two
Genetically Engineered Insect
Resistant Corn Lines to Determination
of Nonregulated Status

AGENCY: Animal and Plant Health
Inspection Service, USDA.
ACTION: Notice.

SUMMARY: The Animal and Plant Health
Inspection Service is announcing that it
has added two additional genetically
engineered, insect resistant corn lines to
its August 22, 1995, determination that
the Monsanto Company's corn line
MON 80100 need no longer be
regulated. The effect of this action is
that two additional insect resistant corn
lines designated as MON 809 and MON
810, which have been modified by the
incorporation of genetic material
described by the Monsanto Company,
will no longer be subject to regulation
under 7 CFR part 340.

FOR FURTHER INFORMATION CONTACT: Dr.
Ved Malik, Biotechnologist, Animal and
Plant Health Inspection Service,
Biotechnology, Biologics, and
Environmental Protection,
Biotechnology Permits, 4700 River Road
Unit 147, Riverdale, MD 20737-1237;
(301) 734-7612.

SUPPLEMENTARY INFORMATION: On
September 5, 1995, the Animal and
Plant Health Inspection Service (APHIS)
published a notice in the Federal
Register (60 FR 46107-46108, Docket
No. 95-041-2) announcing the issuance
of a determination effective August 22,
1995, that an insect resistant corn line
developed by the Monsanto Company
(Monsanto) designated as corn line
MON 80100, does not present a plant
pest risk antl is not a regulated article
under the regulations contained in 7

limn

A ES S MONS10

CFR part 340. This action was in
response to a petition submitted by
Monsanto seeking a determination from
APHIS that its corn line MON 80100 no
longer be deemed a regulated article,
based on an absence of plant pest risk.
The effect of that action was that the
subject corn line and its progeny would
no longer be regulated under the
regulations in 7 CFR part 340.

The two additional corn lines that are
the subject of this notice, MON 809 and
MON 810, were identified in
Monsanto's previously submitted
petition (APHIS Petition No. 95-093—
01p) for corn line MON 80100. On
January 17, 1996, APHIS received
additional information and field test
data in a petition (APHIS Petition No.
96-017-01p) in support of nonregulated
stalus under 7 CFR part 340 for corn
lines MON 809 and MON 810. As
described by Monsanto, corn lines MON
809 and MON 810 express a CryIA(b)
protein derived from the common soil
bacterium Bacillus thuringiensis subsp.
kurstaki which confers resistance to
European corn borer. The subject corn
lines were generated through use of the
particle acceleration transformation
system to insert plasmid vectors PV—
ZMBKO7 and PV-ZMGT10, the same
vectors used to transform corn line
MON 80100 for which the August 22,
1995, determination of nonregulated
status was issued by APHIS.

Corn lines MON 809 and MON 810
have been evaluated in field tests
conducted in 1993 and 1994 under
APHIS permits and notifications.
Reports from field trials and other data
indicate that the subject corn lines grow
normally, exhibit the expected
marphological, reproductive, and
physiological properties, and do not
have unexpected pest or discase
susceptibilily ar symptoms. Therefore,
the APHIS determination of
nonregulated status of August 22, 1995,
applies as well to Monsanto's two new
transformed corn lines, MON 809 and
MON 810.

Done in Washington, DC, this 11th day of
March 1996.

Terry L. Meadley,

Acting Administrator, Animal and Plant
Health Inspection Service

[FR Doc. 96-6201 Filed 3-14-06; 8:45 am)
BILLING CODE 3410-34-P

80

Food and Consumer Service
Child Nutrition Programs—Income
Eligibility Guidelines

AGENCY: Food and Consumer Service,
USDA.
ACTION: Notice.

SUMMARY: This Notice announces the
Department’s annual adjustments to the
Income Eligibility Guidelines to be used
in determining eligibility for free and
reduced price mea%s or free milk for the
period from July 1, 1996 through June
30, 1997. These guidelines are used by
schools, institutions, and centers
participating in the National School
Lunch Program, School Breakfast _
Program, Special Milk Program for
Children, Child and Adult Care Food
Program and Commodity School
Program. The annual adjustments are
required by section 9 of the National
School Lunch Act. The guidelines are
intended to direct benefits to those
children most in need and are revised
annually to account for increases in the
Consumer Price Index.

EFFECTIVE DATE: July 1, 1996.

FOR FURTHER INFORMATION CONTACT: Mr.
Robert M. Eadie, Chief, Policy and
Program Development Branch, Child
Nutrition Division, FCS, USDA,
Alexandria, Virginia 22302, or by phone
at (703) 305-2618.

SUPPLEMENTARY INFORMATION: This
action is not a rule as defined by the
Regulatory Flexibility Act (5 U.S.C.
601-612) and thus is exempt from the
provisions of that Act. [n accordance
with the Paperwork Reduction Act of
1980 (44 U.5.C. 3507), no new
recordkeeping or reporting requirements
have been included that are subject to
approval from the Office of Management
and Budget. These programs are listed
in the Catalog of Federal Domestic
Assistance under No. 10.553, No.
10.555, No. 10.556 and No. 10.558 and
are subject to the provisions of
Executive Order 12372, which requires
intergovernmental consultation with
State and local officials. (See 7 CFR Part
3015, Subpart V, and the final rule
related notice published at 48 FR 29114,
June 24, 1983.)

Background

Pursuant to sections 9(b)(1) and
17(c)(4) of the Mational School Lunch
Act (42 U.8.C. 1758(b)(1) and 42 U.S.C.
1766(c)(4)), and sections 3(a)(6) and 4(e)
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[FR Doc 96-6201 Filed 3-14-96; 8:45am]
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U.S. ENVIRONMENTAL PROTECTION AGENCY EPA Reqg. @
- office of Pesticide Programs Number : Date of Issuance:

"@F,Bm% Registration Division (H7505C)
; : 401 "M" St., S.K. DEC 7 0 1095
o) "g Washingtom, D.C. 20460 524-489 “

%sw Term of Issuance:

cmms® | NOTICE OF PESTICIDE: e
x Registration Conditional

Reregistration
Name of Pesticide Product:

(under FIFRA, as amended) 3
YieldGard™

Name and Address of Registrant (include ZIP Code) :
Monsanto Company

700 Chesterfield Parkway North
st. Louis, MO 631398

Hota: Changes in. labeling differing in gubstance from that accepted in connection with this registration must
be submitted to.and acceptéd by the Registration Division prior to use of the label in commerce. In any .
correspondence’ on ‘this' product dlways refer to the above EPA registration number.. .

on the basis of information furnished by the registrant, the above named pesticide is hereby
registersd/reregistered under the Federal Insecticide, Fungicide and Rodenticide Act.

Registration is in no way to be construed as an or ien of this g by the Agency.
In order to protect health and the environment, the Administrator, on his motien, may at any time suspend or
cancel the registration of a pesticide in accordance with the Act. The acceptance of any name in connection
with the registration of a product under this Act is net to be construed as giving the registrant a right to
exclusive use of the name or to its use if it has been covered by others. "

The registration application referred to above, submitted in
connection with registration under § 3(c) (7) (B) of the Federal
Insecticide, Fungicide, and Rodenticide Act, as amended, is
acceptable provided that you do the following terms and
conditions. :

1. This registration will be limited to the corn line MON
810. The Agency will review amendment requests to add additional
lines and may or may not grant such requests.

2. Submit/cite all data required for registration of your
product undex FIFRA § 3(e) (5) when the Agency requires all
registrants of similar preducts to submit such data.

3. Submit production information (80 kilogram units of seed
produced) for this product for the fiscal year in which this
product is conditionally registered, in accordance with FIFRA §
29. The fiscal year begins October 1 and ends September 30.
Production information will be submitted to the Agency no later
than November 15, following the end of the preceding fiscal year.

4. This registration will automatically expire on midnight April
1, 2001. EPA will reevaluate the effectiveness of Monsanto’s
resistance management plan before April 1, 2001, and decide
whether to convert the registration to a non-expiring
registration.

Signature of Approving Official: Date:

DEC 20 1995

o

AADEB1455

84
A ES S MONS10



\ ‘ \
SRR AS Atz | ERAW
Eidkh (H7505C) 524-489 1996 £ 12 H 20 H
401 ‘m’ St. S.W.

Washington, DC. 20460 BEREA: B
NPT
REBEAR KL= 5T
x Fid
___ g% BREEK

FiL N ARG CRAEHEE gD
AR AF]
700 Chesterfield Parkway North

St. Louis, MO 63198

EE: SR RAIVERARZE N B KIS LA FE, 224058 JGRIANTS Gl b
HHEJS T ATRDEAE BT, ARFI S A S ILA RN BB SR LA RREILS.

RN AE B RAL |, WAl CBRFBR T, ARG KRARERD,
ERRE ARG E L.

77 ARG EACAEARAT G O N AR BEARRE A2 A DR R X 27 i XD A AT B R
N T ORAP R FERIIA S, A5 BRALAY 7T DAAE AT ] A5 22 FR 2 5 A 2 BT AR 24577 il /Y
Bl IORRIRIEIERIL R 5 — B0 s AT R A4 FRA BEARRE N B & 3R
155 %46 PR EAE 1244 FR CABH A 6 10 380000 o F0 17 100 1 A5 FH 1248 IR ASUR

EIRRIE IR BGR AR KEGIEEEESR) 26 3(C)(7) (B) F#AT
I BT, i B SR SR A eI :

(L AR T IR R MON 810, AF R i & I HAb i REVBEIT BTG, HA—E

Sttt
(2)  HARFBZORPTAARLU™ dh 1S ICE SRACEHRRS . IRYE FIFRA3(C)(5)#252/51 - E LR
DN 7 T it P A -

(3)  IR¥E FIFRA29, fEAHF KM EFICH RN, SMHFERAZ 7 MIEF~EE (80kg H
MEFhFAr). MEFFHT 10 H 1 H, 58T 9 A 30 H. /75 B L —NUFEL
Wia, AT 11 H 15 HIEZ B2 AE .

(4)  AREBICKT 2001 % 4 A 1 HFHEHKR . EPAKLE 2001 4= 4 A 1 H A7 EHiE,
LR YA BRI R, IR S R T BRSO AR AR OB .

kv N 2544 H #
RV AN Ye iR AL (7511P) 1996 412 A 20 H

85
11 A5 EF5_ MONBL0




13. i H X X £ B AR EAE B XA K. SiEYA A SH IR
FHRE GRNEMBFIFREIERKN, FHAEE)

(BARMENENLRFE TR, FrASARRERTAFELTH

WG 1 % crylAb BB H £k MONSL0 M2z Akl 4 5 (rp AR BEAE )
ORAPBIE TR« LR AR BHGERE A PRI ST AT 35 AR AR BB )

MONB810 K& & axar il it (b [ s FB 42 ) b s R 5 R dh %
2

YL E K MON 810 4> FAEM i (Il #RF e ik 2, MSL-14382)
1994 43¢ [ H (B 50 BT L KV (Al #fa se s, MSL-14179)

1998 4F 2 [E FNEK B3 H [A] R 56 - MONBL0 7t H T K A H0 0ok HE s FF A1
P e (AL #RBF AR 55, MSL-16258)
W6 oo FFEABREA CrylA(b). CrylA(c). CryllA F1 CrylllA X} 2 H
E s Gl # ik, MSL14685)

WE 7 PrHREXRS AT RZEN Bk HD-1 E 5 KA & 3215 5 1025 [H)1%
PR (Fa b #R s, MSL-14231)

W& 8 KW CrylAb & FO6 /) B S AR BRI i AR BTE FE 5
SB-2004-092)

W9 HD-1 HEERSMNERIE RS 2 vy GRS k5
MSL-13425)

=
¥

B R R
oF OF OfF
o AW

86
11 A5 EF5_ MONBL0



. FRARWVERRAEYZENAFEFERL

MONBL0#T L £ oK & 7E 36 B A [H gh 47 1 2 vy, RT3 T KRR LAV
M BERl, B IX L 7k 2) 28 B MONBLOHT B R K AN 2 % N A 5 1AL 25 PR 85 16 ik
i 5 . MONB8LOHT HL K 7 3 [H i b Ak S A 1 L0 A (3] . MONBLO K AE 42
BRI AR, A RILPUE RR. IUE 18 2 e R R R IIMONSL10 £ K
FEIE R et LA E R

MR CROVFEIL KAV 2 2 BLAR B R EAR SR RE, S iz
HiE .

NHAK (FF)

2004 1 A 10 H

87
11 A5 F5_ MON8L0



I\ FERMHEERRL

LA AR FHIARAEE AT R THRE PR EK. EA =4 CrylAb
HE, ZEAKT BRFRAAENTF =4 LI R TR AT DU R 42 il B
ROKIE ., PY R ROKIE, RIS EEE HE R, APy HE dURBIR RN — 80, REES
K] SR 2 Ty T ) s AN AL

P R KRG R UFAL, BRERMEERNE TREEF RN TR, #£%
fil] F b2 SR RIS AT 28 RARERZ I, IR DR n] UK 827 2% ERRU R A A
M PRI P 3 38 G A 25 R e T o PR TORIE ] T3 tRZR & VR BT R 424K
WAk 2, IF AT AR BB TORAF SE R 8 50K T 1 H., IXEEARANTERA
WM ST 30 JIAPU A, oI e KA 7 238 /N AR 7 # AT DADS R PR =
K FRAFI 2 o

AR P E AR SR AR R, AR AR IS, H1E MON 810 it FH]
PRI OB 22 il

20041 A 10 H

88
11 A5 F5_ MON8L0



i BrEE (. BIEX) RRATEEERITHEERRL

(HOEEFNEVEZERFRSERKN, AHAES)

89
11 A5 F5_ MON8L0



	目  录
	相关技术报告目录
	商业保密资料声明
	一、农业转基因生物安全证书申请表
	二、项目内容摘要
	三、工作目的和意义
	四、国内外相关研究的最新动态
	五、安全性评价
	1 受体植物的安全性评价
	2  基因操作的安全性评价
	3  转基因植物的安全性评价
	4  转基因植物产品的安全性评价

	六、相关附件资料
	七、本单位农业转基因生物安全小组审查意见
	八、本单位审查意见
	九、所在省（市、自治区）的农业行政主管部门的审查意见

