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1)

oilseed rape

Brassica napus L.

Ebony
(B. napus L.) B.rapalL.(
) ( B. rapa ) B. oleracea L. ( B.
oleracea ) 2 ( , 2001)
B. rapa B. oleracea
( , 2000)
B. rapa ( ) B.juncea(L.) Czern( ) (
B. juncea ) B. nigra (L.) Koch ( ) ( B. nigra )
( ,2008) B. juncea
( , 2004)
( , 2008 ; , 2003)
Raphanus raphanistrum L. (
) ( R. raphanistrum ) Raphanus sativus L. var. raphanistroides
Makino ( ) Hirschfeldia incana (L.) Lagr.-Foss.
( H. incana ) Sinapis arvensis L.
( S. arvensis ) !

B.nigra  S. arvensis
Raphanus sativus L. var. raphanistroides Makino

3
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()

, 2008 ;

500~200

1989)

(

(,2001)

(

, 2001)

13 t

,1981)

(OECD, 1997) (
, 2012)
(Nishizawa et al., 2009)

(OECD, 1997)

2000~1500
(Downey and Ro6bbelen,
13
( , 1981)
, 2001)
( , 1981)
( , 2001)
B. rapa
B. rapa ( )

12 13 11  ha 12
27 33
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20 ha 30 t
30

( , 2000; FAOSTAT, 2012)

(FAO) 2010
3,164 ha 737 ha
EU 690 ha 651 ha 553  ha 173
ha (FAOSTAT, 2012)
790 ha 1000 t (FAOSTAT, 2012)
( ,1981)
2011 2319 t (2260 1)
5.8 1) ( , 2012) 2011 28 t
28 t ( , 2012)
2012 96 %
4 %
( ,2006)
3
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2000)

15~20°C
( ,1981)

(Pekrun et al., 1997)

30%

( ,1981)

(

, 2000)

(

(Gulden et al., 2000)
(2~4°C)(Gulden et al., 2000)

(Pekrun et al., 1997)

80%

(

, 2001)

,1981)

20°C
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12~55% (Beckie et al., 2003)

B. rapa B. nigra R. raphanistrum S. arvensis B. juncea H.
incana ( , 2001; , 2008 ; OGTR, 2002; , 2003)
B. rapa
( , 2001) B. rapa
B. rapa( ) B.
rapa 0.4% 1.5% (Scott
and Wilkinson, 1998)
B. rapa B. rapa 0.1% (Wilkinson et
al., 2000) B. rapa( ) B. rapa
13% (Jargensen et al.,
1996)
B. juncea
( , 2004)
( ,
2008 ; , 2003) B. juncea
(0.3%) B. juncea( )
(1.1%) (Bing et al., 1996)
H. incana (
, 2003) H. incana 1:625
H. incana 1.0%
(Lefol et al., 1996a)
R. raphanistrum
( , 2003)

R. raphanistrum
1x 10°~1x 107 (Chévre et al., 2004)
2001) 3x 10 (Warwick et al., 2003)
R. raphanistrum
5 (Norris and Sweet, 2002)

7

4x 10°%(Rieger et al.,

2 (Warwick
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et al., 2003)

S. arvensis
( , 2003) S. arvensis
invitro (Chévreetal., 1996; Moyes et al.,
2002) S. arvensis
1.2 % (Lefol et al., 1996b)

B. nigra
1947 ( , 2002 ; , 2003)

(Scheffler and Dale, 1994; Bing et al., 1996)

B. nigra
34 %
(Kerlan et al., 1992)
(Kerlan et al., 1992)
1 6~7
4 5
(Rantio-Lehtimaki, 1995)
3
37~39um 20~22um ( , 2001)
(OECD, 1997)
( ) (OECD, 1997)
(Harker et al., 2002) Timmons (1995) 1.5km
1 0~22
McCartney  Lacey(1991)
10m 90%
99% 12m (Scheffler et al., 1993)

(Salisbury, 2002; Beckie et al., 2003; Messeguer, 2003;
Hisken and Dietz-Pfeilstetter, 2007)
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(Husken and Dietz-Pfeilstetter, 2007)
12% 55%
(Beckie et al., 2003) 4km
(Husken and Dietz-Pfeilstetter, 2007) 100m
3.4%
(Salisbury, 2002; Beckie et al., 2003; Messeguer, 2003; Hiisken and Dietz-Pfeilstetter, 2007)

( ,1981)

( 2% ) ( 19
30umol )
Ebony (CFIA, 2010)

MONB88302( cp4 epsps, Brassica napus L.)(MON88302, OECD Ul: MON-883@2-9)(
)

(1)

1(p11) ( 1 pl2~13)





sp. CP4 CP4 EPSPS
5
cp4 epsps
RT73
10

10

cp4 epsps

CP4 EPSPS

CP4 EPSPS
Agrobacterium

2

CP4 EPSPS

CP4 EPSPS

cp4 epsps





B-Right Border

P-FMV/EF-1a
Scal 1307

OR-ori-pBR322

T-DNA
CS-rop

OR-oriV

L B-Left Border

1 PV-BNHT2672

EF-la 4 Figurel(p33) Tsfl

11





PV-BNHT2672

T-DNA
Agrobacterium tumefaciens DNA
. T-DNA
B '-Right Border 1~357 _ _
g (Depicker et al., 1982; Zambryski et
al., 1982)
Intervening Sequence 358~427 DNA
Arabidopsis thaliana ( )
Tsfl (Axelosetal., 1989)  Figwort
2 3 Mosaic Virus(FMV) 35S
P FMVIEF-1a 428~1,467 (Richins et al., 1987)
A. thaliana ( ) Tsfl
R _ ( EF-1 alpha ) (Axelos
L -EF-la 1468~1513 | o a1, 1089) & (exon 1)
A. thaliana ( ) Tsfl
5 e _ ( EF-1 alpha ) (Axelos
I EF-la 1,514~2,135 etal., 1989)
Intervening Sequence 2,136~2,144 DNA
A. thaliana ( ) EPSPS
ShkG
TS °-CTP2 2,145~2,372 (Klee et al., 1987;
Herrmann, 1995) CP4EPSPS
Agrobacterium CP4 5-
-3-
cs - cpd epsps | 2,373~3,740 (CP4 EPSPS) aroA
(Padgette et al., 1996b; Barry et al.,
2001)
Intervening Sequence 3,741~3,782 DNA
Pisum sativum ( ) -1, 5-
T %E9 3,783~4,425 rbcs2 3
mRNA
(Coruzzi et al., 1984)
Intervening Sequence 4,426~4,468 DNA
A. tumefaciens DNA T-DNA
B-Left Border 4.469~4,910

(Barker et al., 1983)

12






10

1C )

PV- BNHT2672

( )
Intervening Sequence 4,911~4,996 DNA
RK2
OR %-oriV 4,997~5,393 Agrobacterium
(Stalker et al., 1981)

Intervening Sequence 5,394~6,901 DNA

ColE1l

E. coli

CS-rop 6,902~7,093 (Giza and

Huang, 1989)
Intervening Sequence 7,094~7,520 DNA

pBR322 E. coli
OR-ori-pBR322 7,521~8,109

(Sutcliffe, 1979)
Intervening Sequence 8,110~8,639 DNA

Tn7  37(9)-O-
aadA 8,640~9,528 _ 3
(Fling et al., 1985)

Intervening Sequence 9,529~9,664 DNA
! B-Border( )
2 P-Promoter( )
‘EF-la 4  Table 1(p29-30) Tsfl
*L-Leader( )
*|-Intron( )

® TS-Targeting Sequence(

CS-Coding Sequence( )
8 T-Transcription Termination Sequence(
% OR-Origin of Replication( )

13
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1 (p12~13)
1 5- -3- ( :
E.C.25.1.19 EPSPS ) (Franz etal., 1997)
cp4 epsps CP4 EPSPS
CP4 EPSPS
(AD_2012) * FASTA 8
EPSPS
(Della-Cioppa et al., 1986) 5 1
(Haslam, 1974; Haslam, 1993)
3- -D- - -7- (DAHP)
DAHP
(Weiss and Edwards, 1980; Herrmann, 1983) EPSPS
EPSPS
(Padgette
etal., 1996a; Ridley et al., 2002) 40 EPSPS
(Smart et al., 1985)
(
* FARRP (Food Allergy Research and Resource Program) AllergenOnline database (2011 12 )
1,603

14
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EPSPS

EPSPS
S3P )

S3P
constant) Keai/Knm
S3P

@)

E. coli

9,664bp

E. coli

T-DNA

(Levin and Sprinson, 1964)

(Gruys et al., 1992)
S3P

EPSPS
200 1

pBR322 (Sutcliffe, 1979)

E. coli

15

(PEP) -3- (
-3- (EPSP) (Pi)
EPSPS
EPSPS
(specificity
EPSPS
(Gruys etal., 1992) EPSPS

CP4 EPSPS

PV-BNHT2672

PV-BNHT2672

T

n7

aadA
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3)

(p11)

PV-BNHT2672 T-DNA
Ebony

Ebony
A.tumefaciens ABI
PCR
( 2)
(RO)
RO R1
PV-BNHT2672
T-DNA
PCR

1 (p12~13)

PV-BNHT2672

R3
PV-BNHT2672

R1

cp4 epsps
(oriV)
R2

16





2(p18)

17

2 (p18)

R3

R3





©

°ELISA

opAepss

(65037) F1
2R R F

15

18
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15

20

(4)

F2
cp4 epsps
F3

(R3
F1
F2
F3
F2 F3 F4
cp4 epsps
( 2,p20; 3)
1:2:1(
F2 F3 F4
(2 p20;

19

) cp4 epsps
F1 1
real-time TagMan PCR
F2
F4

real-time TagMan PCR

cp4 epsps

3 Tablel, p7)





2 F2 F3 F4 cp4 epsps 6

1:2:1
1
? 3
| p

F, 220 51 122 47 55.00 110.00 55.00 2.76 0.251

Fs 166 39 94 33 41.50 83.00 41.50 3.35 0.187

F, 198 53 97 48 49.50 99.00 49.50 0.33 0.847
'F2 F3 F4 cp4 epsps (F1 F2 F3 )
2 cp4 epsps real-time TagMan PCR
2 F3 F4 (p<0.05)

20






10

1 1
Figure 4-5, p37-38)
( 4

4 Figure
3 (p22)

T-DNA
T-DNA
Figure 6~8, p39~41)
(R2 R3 R4 R5)
16, p57)

21





5' Flanking DNA

3'Flanking DNA

Asel 5975

Asel 757 Scal 1833 Ase |l 4552 Sall 6093
H i H >—>t > | >
1 N ) o 6174
§ & 38 E 2 e
> - w0 Q @ =)
2 m w n P 3 4
5 S T 5
- £
i L o @
% o O %
£ -
& fis)
Probe 1 ’ - .
Probe 2 f 1
Probe 3
~3.8kb ~1.4kb
Ase | I I I
>1.8 kb ~4.3 kb
Sall and Sca | I I
7
4 Figure 1 (p33) T-DNA
DNA (=>) 5
DNA (=)

22

31
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5

EPSPS

(6)

Figure 1, p15)

CP4 EPSPS

(

ELISA

3, p24

4 Figure 4~5, p37~38)

(R2 R3

6

23

R4 R5)

( 3,p24

Table 1, p16-17)

6) ELISA
CP4EPSPS

CP4





3 CP4 EPSPS
(2009 )8
? ( ) ( )
(ng/g FW) (ng/g DW)
18 (4.4) 170 (22)
14-28 120-210
25 (5.2) 27 (5.6)
21-43 22-46
(OSL-1) 23 (10) 180 (40)
10-45 110-250
(OSL-2) 22 (5.9) 180 (41)
18-37 120-250
(OSL-3) 31 (6.3) 230 (50)
20-41 130-300
(OSL-4) 36 (14) 210 (80)
20-85 110-500
(Root-1) 19 (4.1) 82 (17)
11-25 46-100
(Root-2) 10 (3.3) 38 (14)
7.0-17 24-62
. 3 ( 1 1) 3 (
5 2 1) 4
CP4EPSPS ELISA
2
(n=20): (n=16): (OSL-1) (n=16):  3~4 (OSL-2)
10 (n=9): 79 (OSL-3) (n=20): (OSL-4) (n=20): 20%

(Root-1) (n=19):

(Root-2) (n=11): 10 -30%

24
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()
End-Point TagMan PCR (
DNA PCR 1 5~10ng
1
89 180
( 7)
(6)
cp4 epsps CP4 EPSPS
1,500 g a.e.%/ha 5~6
4, p25
4 L@ 10
24 0
0 24
w 57 ( )
5~6
@ 24
S a.e.; acid equivalent ( )

10

25

7)
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2011 2012
(2 pl8)
Ebony
b, p26)
( )
a
12
)
p13)
3 9 4 7 (
b
20
Ebony 4
21
(
( )
5.9

11

11

26

(  f,p27)
(
( 8
11 4 9
8 4, pl3)
35°C/ 30°C
)
( 9 Table5, p21)

1~-9

9 Table5, p21)

RS

5.1
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45

24
d
Alexander
( 8 5, p16)
e
p17)
4.61¢
1.8%
8, p18)

8

100%

2009

(

27

6, p17)

2010

3.30 g

8

(

(3.30 g)
2.5 g~6 g) (CCC, 2012)

2m

3.2%

25°C

6, p15)

8

2012 7

6, p17)
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( 10a Table2, p6
10b  Table3, p7)
PCR
8 SNP
DNA

1000
1.3% 1.4%

( 10a  Table3, p6 10b  Table4, p7)
( om

0.0121% ~ 14.5% (Beckie et al., 2003; Ramsay et al., 2003; Husken and Dietz-Pfeilstetter, 2007; Cai

et al., 2008))

( 8 9~ 11,p20)

(1)

)

(3)

(4)

28





(5)

5
(6)
( 5,p29)
10
5
12
2012 11
2011 3 2012 4 (FDA)
2011 6 (USDA)
2011 4 2012 6 (Health Canada)
2011 4 2012 6 (CFIA)
2011 8 (EFSA)
20123 (FSANZ)
(KFDA)
(RDA)
(MOA)
15 ( 6
p29)
6
2012 11
2010 7 2011 8 ( 1 )
2012 11 — 10
2012 11 — v
2012 11 — ( )
20

12
13
14
15
16
17

29
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1)
(OECD, 1997) (
, 2008 ; , 2012)
(Anonymous, 2004; Saji et al., 2005; Aono et al., 2006;
, 2007; Nishizawa et al., 2009; , 2011; Mizuguti et al., 2011)
(CFIA, 2005)

(OECD, 1997)
(Taraxacum spp.)
(Solidago altissima)
( , 2002)
(Crawley et al., 1993; EC, 2000; Hall et
al., 2005) 2 3
(Crawley and Brown, 1995; Hall et al., 2005)

( 2-(6)- -a~e, p26~27)

( 2-(6)-  -b, p26)

3.30 g
461 g
(3.30 g)
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(2.5 g~6g) (CCC, 2012)

( )
1.8 %
3.2 %
3 11 4 9
3 9 4 7
2
5.1
CP4 EPSPS
( , 2007; ,2011)
3

(Nishizawa et al., 2009)
(Mizuguti et al., 2011)

12 10

4 (Crawley et al., 2001)
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()

(3)

(4)

(1)

19

(

30umol

2-(1)- -

)
Ebony

, p14)

32

(,1981)

2% )

(CFIA, 2010)
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CP4 EPSPS

2-(1)- - (pl4~15)

(PEP)
(Gruys et al., 1992)
S3P
S3P

( 2-(1)- - ,pla~15)

EPSPS

CP4 EPSPS

CP4 EPSPS

()

(3)

(4)

EPSPS

EPSPS
-3- (S3P)
EPSPS

Gruys (1992)

CP4 EPSPS

CP4 EPSPS

( 2-(6)-

33

-g, p28)





10

15

20

25

30

35

(1)

rapa B.nigra R.raphanistrum S.arvensis B. juncea

H. incana
)
.
.
4
B. rapa
2

(

B. rapa

(

B.nigra R.raphanistrum S.arvensis B.juncea

H. incana

, 2001; , 2008 ; OGTR, 2002;

B. nigra R. raphanistrum S. arvensis B. juncea

, 2001;

, 2008 ; OGTR, 2002;

34

, 2003)

,2003)

H. incana





10

15

20

25

30

35

40

2-(6)- -f,p27~28)
1)
12 55%
2) B. rapa
B. rapa

and Wilkinson, 1998) 0.1% (Wilkinson et al., 2000)

(Beckie et al., 2003)

0.4% 1.5% (Scott
B. rapa

13%

(Jargensen et al., 1996) B. rapa
F1 B. rapa (Hauser et al.,
1998) F2 BC
B. rapa F1 (Hauser et al., 1998)
3) B. juncea
B. juncea
(0.3%) B. juncea ( )
(1.1%) (Bing et al., 1996)
0 28 (Frello et al., 1995)
(Choudhary and Joshi, 1999) B. juncea
20
(Choudhary and Joshi, 1999)
4) H. incana
H. incana H. incana 1:625
H. incana 1.0%
(Lefol et al., 1996a) F1
F1 1 1
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(Lefol et al., 1996a)

5) R. raphanistrum
R. raphanistrum R.
raphanistrum 1
x 10°~1x 107 (Chévre et al., 2004) 4 x 10 (Rieger et al., 2001)
3 x 10 (Warwick et al., 2003) F1
1 (Warwick et al., 2003) F1 1
0.78 (Chévreetal., 1998) F1
R. raphanistrum 1
(Chévre et al., 1998) F1
F1
R. raphanistrum (Gueritaine et al., 2003)
R. raphanistrum F1
F1
R. raphanistrum
(OGTR, 2008)
R. raphanistrum
R. raphanistrum (OGTR,
2008)
6) S. arvensis
S. arvensis
in vitro (Chévre et al., 1996; Moyes et al.,
2002) S. arvensis
1.2 % (Lefol et al., 1996b) 7224 F1
S. arvensis 2843
2 (Lefol et al.,
1996b)
7) B. nigra

B. nigra
(Scheffler and Dale,
1994; Bing et al., 1996)
B. nigra 3.4%
(Kerlan et al., 1992)
(Kerlan et al., 1992)
F1
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0.06 B. nigra
2
al., 1991)
(Scheffler and Dale, 1994)

1-(1) (p30~p32)

Jargensen, 1999; Legere, 2005)

0.9 B. nigra

(Bing et
F2 BC

CP4 EPSPS

(Crawley et al., 1993; Snow et al., 1999; Snow and
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( 2% )

Ebony

CP4 EPSPS

raphanistrum S.arvensis B. juncea H. incana

juncea H.incana R.raphanistrum S.arvensis
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( 19 30umol )
CP4 EPSPS
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)

CP4 EPSPS
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OECD Ul: MON-883@2-9)

cp4 epsps
CP4 EPSPS ( )

Summary of PCR Analysis to Confirm the Absence of Agrobacterium Used To
Produce Glyphosate-Tolerant (Roundup Ready®) RR2 Canola MON 88302 ( )

Segregation of the cp4 epsps Coding Sequence in MON 88302 in the F,, F3 and F4
Populations (RPN-10-085) ( )

Molecular Analysis of Glyphosate-Tolerant Roundup Ready®2 (RR2) Canola MON
88302 (MSL0022523) ( )

Demonstration of the Presence of CP4 EPSPS Protein in Canola Leaf Tissue of MON
88302 Across Multiple Generations by Western Blot Analysis Produced in U.S.
Greenhouse during 2009-2010 (MSL0022592) ( )

Amended Report for MSL 0022681:Assessment of CP4 EPSPS Protein Levels in
Canola Tissues Collected from MON 88302 Produced in United States and Canadian

Field Trials during 2009 (MSL0023090) ( )

a) EndPoint TagMan PCR with FatA Internal Control for Single Seed

(BQ-QC-10760-03) ( )
b) Supplemental File for BQ-QC-10760-03 Canola MON88302 EndPoint TagMan
PCR with FatA Internal Control for Single Seed ( )

( cp4 epsps, Brassica napus L.)
(MONB88302, OECD UIl: MON-883@2-9)
( )

Assessment of the Effect of Heat Stress on Glyphosate Tolerant Canola MON 88302
under Growth Chamber Conditions (MSL0023177) ( )

a) Assessment of the Outcrossing Rate of Roundup Ready 2 Canola MON 88302 in
2009-2010 Field Trial in the US (PLC-09-422) (#1:41%ik)

b) Assessment of the Outcrossing Rate of Ebony Canola in 2009-2010 Field Trial in
the US (PLC-09-422) ( )

52
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		名称未設定




( cp4 epsps, Brassica napus L..)

(MON88302, OECD Ul: MON-883@2-9)

Escherichia coli
PV-BNHT2672 T-DNA

Agrobacterium tumefaciens

(5- 3- )
T-DNA 1

CP4 EPSPS

pBR322

CP4 EPSPS

cp4 epsps

ELISA





EPSPS

CP4 EPSPS

(Brassica rapa)
(Raphanus raphanistrum)
(Hirschfeldia incana)

CP4 EPSPS

EPSPS

(B. nigra
(Sinapis arvensis)

cp4 epsps

(B. juncea)

CP4











RF3 (%) MONS88302
(Ebony*) X (Ebony*)

(")

l

MONS88302xRF3 (F1)
(Ebony™)

®

Fn

o RER o MEH ® : HIH

M ARAZ IR EATT T 2RO EF R

) ERROMITERO—BITH D,
*Ebony (X# M F 2R T,







napus L.

RF3, OECD Ul :ACS-BN@@ 3-6

bar, barstar, Brassica

0 0 A~ N DN NN

15

16
.......... 19
22

22

26

26

26

27

27

27

27

29

29

31

32

33

37

41

41

42
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bar, barstar, Brassica napus L.
RF3, OECD Ul :ACS-BN@@3-6






Oilseed Rape
Brassica napus L.

Drakkar
“OO 5
““double low””
Brassica napus L.
94
B.oleracea

38

60

82

14

Drakkar

58

B.rapa
B.oleracea
B.rapa

16 3





500 200
22
94

83

38,94

B.rapa

B

87

B.rapa

94

.rapa

B.rapa

80

38

13

2000 1500

B.rapa

94

38





2003—2004 3876t

1100 EU 951 677 650
1
360 125
82 2003 208 t
l66 t 37t 1 2003
1.7 t 208.4 t
2t 59
18
39
38
12 30 60
80
1
80
38





secondary dormancy

55
65,67
20
28
67
67
80
3 62,81
70 80
30 4
81
5 30
89

B.rapa B.juncea
Raphanus raphanistrum

66

5 10
2 4 28
6
100 120 20
80
37,60,68
27
B.nigra
B.rapa
45
88





57  B.nigra

57,82  R.raphanistrum

36
B.rapa
4,81
B.rapa
1.5 78 0.2 99
B.rapa
97
B.rapa
63
B. juncea
4,5,25,43
1:1
12 B. Juncea
B.nigra
5
4

R. raphanistrum
1 600
0.2
73,97

R. raphanistrum
90

53 B.juncea

45
56
57
0.4
B.rapa 13.6
6.5 7.1
2 10
B. juncea
0.3 1.1 5
3 42
7,44
R. raphanistrum
0.05 95% : 0.006

14
R. raphanistrum





39 36um 22 20um
( 26,81) 60
60,64,91,93,100
3m 48 10m
90 54
72 2km
69
1 2km 0.2 2.5 3km 0.15
74
1
70
62,81 4 5 70
13
83
94
38,94 2
19 30umol

61 Drakkar





bar, barstar,

Brassica napus L., RF3, OECD Ul :ACS-BN@@3-6

RF3
Streptomyces hygroscopicus

GTG - ATG

AGC - GAC GTG - ATG

AGC - GAC
bar
PAT
bar barstar
3

1p.9

bar

PAT
98

1 2 p.10
p-3





kbp
barstar
Nicotiana tabacum TA29
PTA29 1.51 | 4763-3254
79
Bacillus amyloliguefaciens
BARSTAR
barstar 0.27 | 3253-2981 BARSTAR barnase
BARNASE
31
pTiT37 3
3'nos 0.26 | 2919-2659 3
18
bar
Arabidopsis thaliana rubisco
PSsuAra 1.73 | 2608-883
47
Streptomyces hygroscopicus
PAT
bar 0.55 | 882-331 (
92) bar N- 2 GTG
AGC ATG  GAC
pTiB6S3 3
3'g7 0.21 | 309-98 3
20,96
LB 0.02 | 4809-4833 pTiB6S3 T-DNA
RB 0.02 | 1-25 pTiB6S3 T-DNA
Escherichia coli
Sm/Sp 1.01 | 5393-6403 aminoglycoside
adenyltransferase(aad4) 24
Bacillus amyloliguefaciens
parstar | 0.27 | 6754-7026 BARSTAR barnase
31
pvsiori 3.77 | 7374-11145 Pse”dma”ajgp' pvst
oBRori 1.06 | 11146-12209 Escherichia coli pBR322

6






1 bar

2 barstar
RF3

1 p.9

PAT
bar

PAT N-

3, p-13
PAT

92
PAT

10





98 PAT

BARSTAR
BARSTAR Bacrllus amyloliquefaciens barnase
BARNASE
29 32 BARSTAR BARNASE 1:1
BARNASE 30,32,85
PTA29 barnase BARNASE
RNA
RF3
4 p.14
F1
46
F1
barnase 50
{ bar,
barnase, Brassica napus L., MS8, OECD Ul :ACS-BN@@5-8
MS8 }
RF3 F1
F1 BARSTAR BARNASE
51
PAT BARSTAR
PAT BARSTAR
Swiss Prot PIR HIV-AA
8
PAT
PAT 92

11





BARSTAR

BARSTAR BARNASE 1:1
49,52
BARSTAR
Bacillus intermedius
BINASE BINASE BARNASE
BARSTAR 101
20 25
35 BARSTAR
33
BARSTAR
BARSTAR

12

BARNASE

85

Streptomyces

BARSTAR

31,32,35,85





NH

B
PAT N-
NH
| >
I
A
PAT
a
3 bar

13






Ll ih s —ris 0%
CpPHIAY [T ERREe TIRST

IR E

FRIODT
B A= ALE H

(Lo P

— & Ak
—Hv qﬂ.JH\_nmﬁﬁ__\_
LArardravar i S L EETRPTTECEELRTTREERETE WL

—

soug 627 L

HEELHEE
RABHEE | — & DB COETT > BHATASY

lejsleq

—r

aseUleq

soug 627 L
HEE HaE
EARHIRE £ OB COBST 2% L 2V T

4 parstar

MS8

RF3

14





RF3 Escherichia

colr pGSV1 Ti
pTHW118 15
pTHW118 12,508bp 5
6

RE 3g7
D“‘ﬁﬁfﬂ—'ﬂﬂ_ {

"

RN
) | | \35 SUATE
¢ .

12000
/

i -~

/ A\
f 2000 -K
I - £\ ¥nos

_il Ii' 10000 pTHW1 18

. barstar
ORIpvS1| | 12508 bp

barstar

SMVED

5 pTHW118
bar bar

15





pTHW118  T-DNA

Sm/Sp  barstar pBRori
16,95 barstar
pGSV1
pvSlori
T-DNA
pTHW118
E.coli
RF3
barstar
bar
| banr-Bg7) pTHW118
6 p-17

16

pvSlori Sm/Sp

pBRori

Agrobacterirum tumefaciens

LB RB

(PTA29-|barstar-3'nog-PSsuAra-

5 p.15





12508 Base Pairs Bglll, Miul_ Bpu1 1021
al 5 acll

BsIpl Asp7op GEyl. Fspl
Dialf, EcoO109, Accl, Sall

Bsi11071, Accl |
‘

/ ' i |PI P, Bsu36l, Stul
Agel RB
EcoNi 3’3‘}

Fspl
Clal
Bsiwl SJ“'I
pel
PIMI 12000_0_ f‘Lf-54 A
2000 \
Smal, Sacl, Ecl136I1, EcoRl. Sacll
10000 o2 I
. 3m | ——am
PRI pthwi1a b t ',
4000 B
Sgral
8000
6000 1;113 Munl
EcoRV
Swal

Sgral \
\ /‘
Clal Munl, Ncol, EcoRl, Smal, Nrul

Pstl \’

wvul
Bphtip2l
BstEN] Pvul
Gsul
6
bar bar PrbcS1A  PSsuAra

17





17

pTHW118 E.coli NC1061
pRK2013 E.colr HB101 Agrobacterium tumefaciens
C58C1RIf° pTHW118 A. tumefaciens C58CIRi T
pTHW118 RB LB T-DNA
21
17

500mg/L  Carbenicillin

17
RF3 RF3 7 p.19
RF3
1999 12 DNA

DNA
2001 3

18





1999 2

DNA
2003 3
1998
2002 11
7 RF3
RF3
S1
3:1
1:2
RF3 S1
3:1 2, p-20
S1 S2
S2 S1
S2 3:1 Sl 1:2
S1
3,p-20 RF3
T-DNA 1

19





Chi?
S1 38 31 Chi? 1/4 NS
NS
3 81 S2
S1 *
1 51 38
2 54 54
3 55 39
4 57 57
5 52 44
6 50 50
7 45 45
8 53 45
9 50 38
10 53 39
11 50 50
12 48 48
13 53 38
14 50 37
15 52 40
16 52 41
3, p-6,
1; p.9 12, 2a 2d PCR
1 T-DNA bar 1 T-DNA
RF3 S1
S3 BC1F1 T-DNA 1 EcoRV
6, p-17 PTA29
3, p-15, 2

20






RF3
PCR
T-DNA

3'nos

2 T-DNA
1 T-DNA

T-DNA PTA29 barstar
PSsuAra

inverted repeat junction

——bparl—2

(i

| P |Redde

o

T-DNA (bp 63 —— bp 4793) T-DNA (bp 3172 —— bp 1633)
8 RF3 T-DNA
bar bar b*  barstar 3" 3’nos
6
RF3
bar barstar
barmRNA
0.25pg barstar mRNA
0.5pg 3, p.33
S1 F1
bar
3, p-38,
1 p.40 41, 95GBN016
RF3 MS8
MS8 RF3

bar, barnase, barstar,

21





Brassica napus L., MS8RF3, OECD Ul :ACS-BN@@5-8><ACS-BNJP3-6

barstar

PCR

barnase
F1

11

B.rapa

MS8RF3 /
MS8

100

RF3 100

MS8RF3

bar barstar
RF3 DNA
RF3 DNA
RF3

RF3

RF3

22

3, p.36,  FBN9501,

B. napus

Drakkar





RF3 1, p.2,
17 18 RF3
2 8
/ +
/
RF3
1, p.6 9, 2-1 2-5
17.8
RF3 15.3
1,p.8, 2-3
1, p.6, 2-1; p.9, 2-4,2-5
1, p.7, 2-2; p-8, 2-3; p-9, 2-4,2-5
17
17 7 27 9 21
RF3
2,p.9, 8
RF3
10 10 6 RF3
3 5
100 ( 1, p-18, 4) 1 2 5
10 0
1, p-20, 1 RF3
RF3
11 6 7 30

23





10

1, p.18, 4
RF3
Hdgkin
84 2 2
28 2
1, p.12,
3-1
1, p.13, 4; p.14, 5
/
RF3
RF3 15.3
17.8 RF3
1,p.8, 2-3
1,p.7, 2-2;p-8, 2-3; p.9, 2-4,2-5
RF3
5 1—5 4
1, p.9, 2-4
RF3
100 1m?
6 RF3 91
89 3, p-43,
FBN9516, RF3
RF3
B.rapa

24





0.4 1.5

17

RF3
1 6

2, p-8 11,

86

37,60,68
78

RF3

RF3

10,12,14
RF3

1, p.16,

B.rapa

RF3

59

25

2000
1, p.2,

7.3cm

2,p.9,

1.8 2.0

3-3,3-4

RF3

B.rapa

18

5.9cm

2, p.5 7,





8 RF3

0 1 2 4
1
8, p.5 6, 4 7
8,p.8, 10 13 8, p.10,
16 19
1
2 4
RF3 8,p.7, 8,9
RF3 5
1
RF3
RF3 2
PTYG
2, p.13, 16,17
RF3
3

26





MS8
RF3 MS8RF3

RF3
4 p.28
RF3 MS8
MS8RF3 5 p.28

27





1996 10
1996 10
1997 3
1999 3
1998 9
2002 5
2003 7
1998 12
1999 2
RF3 1998 7
2002 11
1998 12
1999 2
MS8 1998 7
2002 11
1997 12
1998 1
MS8RF3 1997 4
1998 7

28






59

p.8,

1, p-6,

2-3; p.9,

13

RF3

2-1; p.9,

2-4,2-5

2-4,2-5

29

30
200

Brassica napus L.

60

78

1,p-7,

82

2-2;
RF3





15.3 17.8

1,p.8, 2-3
RF3
21 p'9, 8
1,p.18, 4
RF3 100
6
RF3 91 89
3, p-43, FBN9516,
RF3 bar
barstar barstar
BARSTAR barnase BARNASE
1:1 barnase

RF3

30

RF3

RF3

1m?

RF3

RF3





RF3 bar
barstar BARSTAR
|__
98 BARSTAR
BARNASE 1:1
PAT BARSTAR
RF3
RF3
RF3 59 86
21 p'9, 9
1 2 4 1
8, p.5 6, 4 7
10 13 8, p-10, 16 19

barnase

BARNASE





8,p.7, 8,9
RF3

RF3

B.rapa B.juncea B.nigra

RF3

RF3

RF3

32

RF3

R. raphanistrum





B.rapa B. juncea
45

B.nigra R. raphanistrum

RF3

B.rapa

B.nigra R. raphanistrum

33

RF3

RF3

RF3

B. juncea
57

RF3

B. juncea





RF3

1) RF3
RF3
1.8 2.0 1,p-16, 3-3,3-4 5 30
37,60,68)
2) B.rapa
RF3
B.rapa
0 1, p.16, 3-3,3-4 B. rapa
0.4 1.5 78 0.2 99 6.5 7.1
97
F1 2 78  B.rapa
41 53
41 F2 BC
34
3) B.juncea
B. juncea B. juncea 1:1
0.3 1.1% 5 12 B. Juncea
3 42
0 28 25
12 BC
71 B. Juncea
20 12

4) B.nigra

B.nigra

6
4

34





7,44 3.1

F1
0.9 B.nigra
0.06
4
F2 BC 76
5) R.raphanistrum
R. raphanistrum R. raphanistrum
1:600 0.05 95% 0.006
0.2 14
73,97 R. raphanistrum
R. raphanistrum
920 44
3,23 R. raphanistrum
3,23,44
R. raphanistrum
9,10,11
2 R. raphanistrum
19,75
27
RF3
bar barstar
B.rapa B.rapa 3
BC3
86 bar barstar

35





RF3

36





RF3  barstar

RF3

barnase

BARNASE

RF3

RF3

RF3 bar

BARSTAR
1:1

37

PAT

RF3

RF3

barnase





PAT

barnase

BARNASE

RF3 PAT

PAT

RF3

RF3

RF3 1999

RF3

38

BARSTAR

RF3

BARSTAR

BARNASE

BARSTAR

RF3

RF3

1:1

RF3





B.rapa B.juncea B.nigra R. raphanistrum

B.rapa B. Juncea
B.nigra R. raphanistrum
RF3
RF3
RF3  B.rapa
B.rapa B.juncea R. raphanistrum
B.nigra
bar barstar
B.rapa B.rapa 3
BC3
bar barstar
RF3

39





40

RF3





11

RF3

RF3

RF3 DNA

pTHW118 (pTHW118 vector sequence)

T-DNA
(RF3 — Proof of absence of sequences derived from the
“vector ” -part of the construct.)

RF3

41
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( bar, barstar, Brassica napus L., RF3, OECD Ul ACS-BN@@3-6) (

RF3

RF3
RF3

)

RF3

RF3

RF3

RF3

42

RF3

RF3





4-10-8

( bar, barstar, Brassica napus L., RF3, OECD Ul ACS-BN@@3-6) (

RF3 )
1
2

RF3
RF3 RF3
3
RF3
RF3
4
RF3
RF3
RF3
5
RF3

43










( cp4 epsps, Beta vulgaris L. subsp. vulgaris var. altissima)
(H7-1, OECD Ul: KM-@@@HT71-4)

(GmFad2-1, Glycine max (L.) Merr.)(260-05, OECD Ul: DD-@260@5-3)

cry1Ab, pat, Zea mays subsp. mays (L.) lltis
Btll, OECD Ul: SYN-BT@11-1

bar, barstar, Brassica napus L. RF3, OECD Ul ACS-BN@@3-6





)

)

bar, barstar, Brassica napus L.

RF3, OECD Ul: ACS-BNQ@J3-6

Brassica napus L.





PAT
BARSTAR
PAT

BARSTAR

PAT BARSTAR

Brassica napus L. Brassica
B. rapal. B. juncea(L.) Czern





B. nigra (L.) W.D.J.Koch Raphanus
raphanistrum L.
B. juncea B. nigra R. raphanistrum

B. rapa
() B. rapa
()
)
bar barstar
B. rapa B. rapa 3
BC3

bar barstar
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BITRE R 1
A I3y FFZRCETHEHR

4 LI TFEXR
H4, : oilseed rape
4 : Brassica napus L.

1. EANEOVENOBARREICRIT 5 8 AR

tAavF&x B.napusL) X, 77T FRT 7 ZFJED B.rapa L. (TE2K 7
BX, T NIV A, awyFr JHFEUF I rF FUFU A NI T
aAFLFINDbOREELET) LT, Borapa) W9, ) ¥y d
2NES 5 B. oleracea L. (LR, [B. oleraceal &\ 9, ) L OXMOFER T 72
B2 A THD  (AH, 2001), &4 I U HZ RIE, KMEBLO B. rapa & B.
oleracea D AAMNE /2 D b3 —w v \RFEHE B 2 b TERY | BifEiE, R
HIZZ DGR A GND (fiiik, 2000), 77 7 FED 5 HLOREICHAL TV D
H DX, A 37X %, B.rapa (TE3k 7 % ). B. juncea (L.) Czern (%7 7 > F) (LA
T. IB.juncea] &\ 9, ) KB, nigra (L.) Koch (7 = %< ) (ELF. [B. nigra]
EWVWH, )THD ((EKH,2008), 723, B.juncea lZid. 7 v DOMITHHIRLL
AHCODREICEASNEH THE SN TV DY TS EORZHELH D0 (B
b, 2004), BIfE, Tibh, BEF, WEARETHARKLTWDHDIE, BT Th
% (JE/K D, 2001 ; I, 2003), £/2, T 7RO LEHREE LT, EREO
FEW LIANZ # A =2 J§ D Raphanus raphanistrum L. (B4 27/ %4 =22) (LA,

[R. raphanistrum] &\>9, ) & TF Raphanus sativus L. var. raphanistroides Makino
(N~ XA a), XA aE R¥JEOD Hirschfeldia incana (L.) Lagr.-Foss. (¥ A =
Y RX)ELT, THoincana) &9, ) KUY w 47 )& Sinapis arvensis L.
(/T HF)ELF. IS arvensis) £V 95, ) BEFHNDEL

A I UTFRIEEE. R FER L OESICADOFERMZ 655
FTCHANL LSS Z EmbNTEY (OECD, 2012), HNEIZEHBWTIX, R

ViEifED 9 5. B.nigra & S. arvensis IZOWTITHARSIE T TR I v &%
EACBLE LT85 8 O M S STy, £7-. Raphanus sativus L. var.
raphanistroides Makino IZ- DWW Tk, ABBIRZELEEZH, BEA IV FZRED
RHEITHE S TOZR0,
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35

ETAEBLTWED (KD, 2001 ; E L2284, 2012), S O 7 23T
ENHIEBORNTEBEL TV ZENINE TIZHWEINTWD (BMKFE
4 2013a), LovL, BA 3 U F X RIAREEICEKT 5 Z 13, BARR
HETCELSTOIZFARREFEEGT HZ LN TE2 (OECD, 2012),

2. ERRVESMNCRIT 2F—BHERFOERE

A I UFZFOMEAFEORERITE < ALICAT 2000~1500 FEOHARA o R
FLIRSP, ALITHT 500~200 AFDOF Y vy m—< K OPFEOFTRIZFE I TV D
(Downey and Robbelen, 1989), = — w1 v/ |ZE 1T B IFGHE TOFEFIEL, 13 tHid
IZNVF—TlhE 7o SN TW5 (A H, 2001),

TYTRI—a vy NThH, H b A I FEZRITIEFLOHA LN,
ST E L TIRSER SN TWE (BE, 1981), £70, I —1 v X CldA%#E
OFEHE LTHEHAINL L OICRY, ZoZpha—my/XTORASI VT
B RXEEDMRER LTz, I T FITBWTIE, R IR Rk, EEOX
KB OHMEM A fife T 2 B TR A 3 v 2 20 G E o7 (M H, 2001),

Ak, BA T EXFEFNL ELNTEMIL, DA BT ray ) L—
MeWoTeHEYEEELZ ENMLNTWD, Ty UL, ER#BWMICE
BICHE LESE., DIBOERG R IR ENEST D Z EnESNT
W5, £7o, Fvay /) b—MEI, FEORRREZIERSEDL Z LB T
W5 (B, 1981), Lo T, B3 U236 Eb-liE. B
GEHHICIIRME THHEEZ LN TV, LML, I X TOMFEKEIZX
DK=LV VB TIRZVvay ) L— R Thod I /) — T HERERSNDIZED
ZOFRERE LT, BUETIZY I XM, ~—HV EOoRMHME LTAFIHS
NTW5D (EH,1981) , M I3RS L CRIHSLTWS (4 H, 2001),

HARIZBWTEHELS O OHEHE SN TWADIEB. rapa Th b, Z OFLOFEE T
HHE RN 6 oY TR AR THEICAD . RIS E - #fEOER L
BN TND, PR O BEEA] IZITEFLEENDHRE LTS
ILTWD, LARRICENSCERMOEE & U TREBIEREE S D L 912k
olc, =, BA I3 U2 RTIRRAOHEIEIND Loy | REIZIA
2o TWE | Borapa (TE2K T2 x) 134 72< 72> TWWo 72 (f4H,2001) .
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DRETOEA I 7T ZROFIEERE OVEERIT, B 12~13 42 11 77
ha X TN12 J5~13 J3 tIZEE Loy, 85 R FURERIC Ko TR L 72, ERZ IO
L, BEFD 27~33 ATIL 20 007 ha TV 30 HtiZiEL T, LovL, E DL,
A RFEEORIUCIZ X AEHOEZR 0 <o, BEF1 30 RO O EORRFIHREIZ X
ST, TOREHEBE T L, BETEHENTEDOIZE AL EEAMMIZE-> T
BO ., EHEFTZ RIEICRIECHBUEY & L THEE S TWD (FH, 2000),

3. EDBEHIR, BEEHE, MEERBRUTHR

[Ed AR R (FAO) OFEHEHRICH S &, 2012 FElc BT 5 et R o+
A AU X FOFKESHAEITK 3,409 /5 ha TH Y, FIFEBEO EALEZ2815 5 &
HFZ 3% 838 5 ha IRWCTHIEANK) 730 5 ha, EU 2349 621 5 ha, 1 > K23
592 Ji ha, A—A FZ U 7 3% 236 )7 ha & 72> T 5 (FAOSTAT, 2014),

7ok, FREEHERICE B &, BIE, bRETHE I TV A I V& X%
DOFEFAHIE 1,610ha TUHEE (34 1,870t TH 5 (FAOSTAT, 2014),

HF BT A G U X RIEFSTHESINLD, —FH, BARIZEBIT
HeA U ROFEETTIET, KITHER L T, ENOHIEIZHT TINHET S
KEEHEE N — P Th D (B, 1981),

A RIZIE 2012 4EFE 12 240.8 U5 t 3@ S v, B2 A EIL 4 (233.2 77 1),
WKNTH—AZ VT (1.6 ) ThD (EMAKFERA, 2013b), Fiz, F & xiMiE
2013 4R\ 1.7 H t. SRR OMNAI1 6.8 F tiA S TWD (MEH, 2014),

BUE, BA 2 U2 x0 M@, M & fFEsHic R s s, Mg &
LTCFEPOHEN - HRINTHoL IIRAMEYmE LT, X~ 3 x—X,
~—AVr, va— =T REOBRAMTHEEL L THHAIATWS, fHiE
BHH & LTk, #EMZ O T DN EEIERCE SR L THEZNEH ST
%o FTFZRMBEOEDREEZ AL FF ¢ — B REHOE R 23 A3 A
FoTWD (JRE - AW REFEE BN 7EEEAE, 2006).
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4. PR ROAERFRRME
AL FEARRERE

YA IUT IR EIT L FEEM TH D,
7, AERSUIET ARERBRE DS

AT T Z L, IRIRETRR, & OB R OTEZE O LICIRIR A L EE L T 5
KRIEEME S, ZhE2LNEE LRWERES AL IS onD (A 2000), &
A I UFZ FOFEFEORIRIL 15~20°C T 0 | FRMECWE (X LAY TR AS,
FRE O CREE L T D I X 2y (B, 1981), B I U R,
FEEERFOMIT 2B D 23, EBRITIZZ S OKRGVBBETH D, £7o. BARE
THEHEEARETH D (B, 1981),

N BRSO E AN

=, BGEIHIE OB
@© FEFOPRIE, Bk IRIRYE K O 4

TAIUTHRTIE 1 DOFOPICEHOME LN TE, A2 LEoEE L
TeHNTFANDE 7 LV KB L TR 2 i+ % (57, 1981),

HOMR L7 360R, DT BB LV RBRT 5720, M amRis g
U (FF,2000), L7223 o T, BRIPEIZEEERIm W E B X BRI D,

- OURIRPE I RKRE & Sufl, FRE S MAEICE O b TR\ Z L8 b
TWADD, KRIRDOKREREH), KyDORZ K OKEFMEDRFFMFEOVZSGEIZ
KIRMEZ ST D Z b5 (Pekrunetal., 1997), F7-. Eix Rz &
> Tik 20°C DL EDEESM T CRIEEZESTIMELHMEINLTWVD
(Gulden et al., 2000), Z L5 OES L RIRMEIX, -2 IcE b &, 7o
EIRSE (2~4°C) (Gulden et al., 2000) CFFEERSLIME TIZEB»ND 2 & TS
NAHZ ERFBILTUWS (Pekrun et al., 1997),
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YA IAUT I ROFETFOFFmMIL, RERMFPRFRIFIT L > TR D, B
RICHIGRIRAE TR L 723551213 6 R 2t L Th 80% DT I3 & - 72703,
FERIE LTS E D 3 FROIFEFRITH 30% Tho/c L mE STV D (A
fH, 2001),

@ REEIHOKRAI I BARSKEICB W TR 2 A L 5 2k 3
B b O H AR

A I UFHRFHEFBEI ATV, BARARME TIZBWTHOZRE DD OZEIH
T STV,

@ HFEME, MFETEDORRE . BFEARFAETEOAE, B AR & ORHENE RO
TRV ABAET DR G T 55813 ORE

AT RITIBEAINENERZT, BEZMICL o THTZ2ELZ L
NN, S BT K B R A HE=R 1T 12~55% & i STV 5 (Beckie et al.,
2003),

AT FH R ERRERITRAE L LCiX, DRETEROOHREEEE L
THIHENTWvWbB.rapa & . JifbAii# C©& % B. nigra,R. raphanistrum, S. arvensis,
B. juncea 2 OY H. incana 73% 7 b1 5 (M H, 2001; 57K 5, 2001 ; OGTR, 2002;
f 4, 2003),

B.rapa (ZiE, fERTZx DMz, TOEETHL T NI A, a<wr T,
JYUF I TF TS A AN TFaA b EENDLN, DREOTRHR
BAETRAEMLLTND DI, TERTZ 2 THD (fH, 2001), B.rapa DA =
U2 L DT L T A I 0T RO O L 0 SMU DI
B2 B. rapa (TE3k 7 % %) OEM % % . B. rapa OFE-12 31T D A3 A Z i~ 7=
BAX, TORZMERITIEL 04%~15%T&H - 7= (Scott and Wilkinson, 1998), =
2. BREMEICRB TR A I 77 Z xOEM & BERE L CTEET S B. rapa DEE]
IZBWT A I3 U Z %L B rapa & DRHEEIT0.1% Th > 7= (Wilkinson et al.,
2000), L2>L., A I 7+ % 2 DIFHNIC B. rapa (fE3€ T ¥ %) %4 %, B. rapa
DFEFIZIT 2 MR T DZHERIT 1B% Th o7z L HE STV D
(Jergensen et al., 1996),

B. juncea (Zi%, T ¥ F OMUTHNELIENZ OB ENTE A S 4 HETHE: S
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TWALTTHAEOHFFFHLH SN (L, 2004), HIfE, sHh, B, WEAR S
THAELTWD HDIE, HEZEICT—a vy X7 AV b ELIAENT- R
b D7 7 Th b (EKD, 2001 ; HJ, 2003), B.juncea & &A1 3 7} %
FDOXZHFIELONIEMBOBATHLR DM, A3 v 2B EmBElo%
A DORHEFR (0.3%) 1%, B.juncea (I 7 7)) NIEMBLOLA DORMER (1.1%) (2
EEARTIERNZ &R ST % (Bingetal., 1996),

H. incana |Z, MiFPYEREZIFE & T2 RIEEM TH Y | D) ETITRZIZH
Rz (FH,2003), A4 3 U FFREDORHEFRIZE L TiX, H.incana & &
A IS F R % 1:625 O THE: L7285, H. incana OIUHEFE - 1.0%70°
MR TH T EHE ST D (Lefol et al., 1996b),

R. raphanistrum |, 3 —wr v /X Jb7 7 U A R OHE R EJFPE &3 2 Imbhad
THY ., DORETIERIICR R S (B, 2003), B4 I3 0 F21EDR
MEMEICBE L CiX. &A= 7% %% R. raphanistrum SRS L TEHER S E-5E
DAEBENTE SN TEY . 752 A TiE 1x10°~1x10" (Chévre et al., 2004).
F— A FF U7 Tld 4x10° (Rieger et al., 2001). %+ L TH F & Tlx 3x10°
(Warwick et al., 2003) W HMEN SN TWD, LL, BREFZ LR R— K
MEE A 2 7% % & R. raphanistrum %35 CHES L, IRt =41 7
A XU RZBWT 5 [ (Norris and Sweet, 2002) KO, HF+ & T 2 £
(Warwick et al., 2003) FEfiti L 7= 55K, MMITERO 6o T,

S. arvensis| 3 HHEA FE A ST EE & T D IREIE TH Y . DH3ETIZREFAIGIC
FER S NI (T, 2003), A 37T F R AEAEBLL LT84 0OS. arvensis & D4
HEZ ARG T IR LN TR BT invitroDRER CRHEDHIN & 5 DA TH
% (Chévre et al., 1996; Moyes et al., 2002), 72k, S.arvensisz{EBl & L7-%E
DHEPERTEE A 3 7 F 5 RUZI651T 5 2k 1512 % (Lefol etal., 1996a) T &
WEINTNWD,

B.nigra (33— v bWl T ZJRE ST HMEEY TH VD | FIEHEN S
DRI LV 1947 FLRNZONENZIER L7 L ZEZ BN TWD (HALRES
(hW), 2002 ; FiHE, 2003) . &A T TS K R EOSHEEICOWTIL, BE AL
THABTSETRICHEOELZHE L-@mEn S50, HEOFEMRILED D
A7z 7o 7= (Scheffler and Dale, 1994; Bing et al., 1996), F7-. AN LXMW X 5%
MEWZ Lo TRHHEDE S &0 ) A 1372, 7235, B. nigra 2Bl & LT
IREREE R AT o 7256 3.4 WORHMR TRMENE LN EME SN TVDHN
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(Kerlan et al., 1992), A 3 U2 & fEH#Hl & L TIREBREEE 21T > e 5 & 12
REHABRIIEN R o 7o EHE STV S (Kerlan et al., 1992),

@ feByoOAFER., ok, Ik, B 51k, TREERE N O\F
YA I TFZRIFLIEYSTZ 0K 6~7 TR O & A ET D,

BB T, T OFRIERIIBIIE 4~5 FFZ AL RBIIK T2 2 &0
WE ST 5 (Rantio-Lehtimaki, 1995),

YA I RTOERIEA T, 32ICHHI S N EHEZ L TWnD, K&
ST EA 37~39um K OVESE 20~22um Th 5 ([ H, 2001), £7-. BA I vF X
DKL E K2 H D (OECD, 2012),

BB OB F T ESOZE R (FEicTF) TH S (OECD, 2012),

A I TTEFXOEMTELS THEERH DN, A XR/NE W=D, (B
VLIRS K- THRERd 5 (Harker et al., 2002), Timmons & (1995) O#HEIZ L D &
AR5 1.5km B 7 HLR T, 1 nd 720 0~22 KLDAEM ARE L T2 & dH
D3, ZEHIZ I DGR OFE TR IR & O BREE S EE T I o TR
9%, McCartney & Lacey (1991) OFHAIZ L5 &, 155 10 m DM TZEd
2B T HIEEE L, 1FHN & g LTI 90%8 L Tuie, £72, 1B D 99%
PLEDY 12 m DINICHEE 3 5 & s S4uTuv%  (Scheffler et al., 1993),

A 3T FRELORMENE L B IRENC O\ T, S TR S FgER
fThnTRY ., BEOHXOF T U 5T & 7= (Salisbury, 2002; Beckie et al.,
2003 Messeguer, 2003; Hiisken and Dietz-Pfeilstetter, 2007), =1 = 7 ¥ rOFE:
RIEICEIT DML, ARSI > THEMMNEIN S Z &0, B3 v &%
ERM OB L 0 Z 5, R TITFRICATFIT L > TEM A EITIL D (Husken
and Dietz-Pfeilstetter, 2007), A = 7 ) & %W O AR T ERBEN BN 5 (224
THAYT D, BA I VT ZRMORHEERIT 12%75 55%DIE1 & 5 & & S i
TU % (Beckie et al., 2003), fti O TiL 4km LL EBENT=® A1 = 7 F % 3 & DOAZHE
R SN CUW 5 (Hisken and Dietz-Pfeilstetter, 2007), ¥R 7> & o BREEAS 100m
PIETH 25608 A 3 7T 2 RETLORMERIT, 34%NFNLL T THD &
H I TUW5 (Salisbury, 2002; Beckie et al., 2003; Messeguer, 2003; Hiisken and

Dietz-Pfeilstetter, 2007),
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ZNI (5N

~  AEWEOEAN

AT FTHAFFEAIZBNT, B NESOHALEMICRIToEEME L LT
TNV UBEE O v a3y ) b— ROEENN LT\, TV UERIE, ERR
WL ®mITKREE L7256, DB 72 SRR BN ET 5 2 &3
HENTNWD, Frvayv/b— M, FEOFRBEZIERSES Z L0
SNTWD (5, 1981), LL. BA I3 7 FZ X TIIEEICHIZ Y BfEt B
o Ko vy VBT v ay ) L— FOSERNBR SN SR 50,
ZoOMMAe hoRHE LT, Wit LTRSS LS ICkeoTz, 2
D X9 7R L R BN R T 2% K T) TIR 7 L= v 2 Lb— kb (T 19 Y
720 30umol i) Ot A I T F X RE—MKICH /) —F LT, K x4
AU A XOBIGFEADORAL ST Ebony b4/ —F LRBOLNTWD
(CFIA, 2014),

c. FOMOEHR

51 F 3CHR
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