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Abstract
Purpose of this survey

In Article 34 of “Act on the Conservation and Sustainable Use of Biological
Diversity through Regulations on the Use of Living Modified Organisms (Cartagena
Law)”, it is mentioned “The government must endeavor to collect, arrange and analyze
information on living modified organisms and promote research and devise other
necessary measures concerning living modified organisms and the Adverse Effect on
Biological Diversity arising from use thereof, in order to amplify scientific knowledge
concerning the same”. Data on the growth of genetically modified herbicide-tolerant
oilseed rape, Brassica napus (herbicide-tolerant B. napus), have been collected since
2003 in Japan by the Ministry of the Environment.

Herbicide-tolerant B. napus, which is presently used in Japan, has been
assessed and confirmed as not being harmful to biodiversity in its “use for the provision
of food, animal feed or other purposes, cultivation and other growing activities,
processing, storage, transportation, disposal, and other acts attendant with these
applications” based on the Cartagena Law. Although estimation of the effect of spillage
of seeds during transportation is included in the above activities, the present survey
examined situations involving the growth of herbicide-tolerant B. napus to verify that

there is no risk of biodiversity being affected by spilled seeds.

Contents of previous surveys

Oilseed rape including herbicide-tolerant B. napus is imported into Japan
through 12 major ports: Kashima, Chiba, Yokohama, Shimizu, Nagoya, Yokkaichi,
Sakai-Senboku, Kobe, Uno, Mizushima, Kitakyushu, and Hakata. In surveys from 2003
to 2008, the presence of herbicide-tolerant B. napus was confirmed in and around eight
of these ports, namely, Kashima, Chiba, Shimizu, Nagoya, Yokkaichi, Kobe, Mizushima,
and Hakata, as well as along the roadsides of major roadways for transporting oilseed
rape. In three of the eight areas, Kashima, Yokkaichi, and Hakata, the following two
points have been confirmed: 1) there are relatively large numbers of B. napus, which
are thought to be derived from spilled seeds, and 2) the proportion of herbicide-tolerant
B. napus in the collected samples was very small in Kashima but comparatively large
in Yokkaichi and Hakata. Seeds of possible hybrids between herbicide-tolerant and non-
transgenic B. napus, between two different types of herbicide-tolerant B. napus, and
between herbicide-tolerant B. napus and Brassica rapa (an alien species derived from
cultivation) were collected at riverbanks near the junction of a bridge on the main

roadway and a river in Yokkaichi.



Therefore, the survey has been conducted since 2009 in the Kashima, Yokkaichi,
and Hakata areas, with relatively large numbers of B. napus possibly derived from
spilled seeds. A follow-up survey was conducted along the main roadway near the ports
in Kashima and Hakata, and was completed in 2010. In Yokkaichi, also ending in 2010,
the distribution of herbicide-tolerant B. napus and the gene flow to related species (B.
rapa and Brassica juncea) were investigated in detail around the banks of three rivers
under the bridges of the main roadway where the growth of herbicide-tolerant B. napus
was confirmed. The survey area was extended along the riverbanks to the upstream
and downstream areas of the rivers from the bridges. Since 2011, surveys have mainly
been conducted in riverbanks along the roadsides of major roadways for all the port

areas.

Results of 2020 survey

In 2020, samples of maternal tissues (leaves) and/or seeds were collected from
Raphanus sativus var. raphanistroides, Sinapis arvensis, B. rapa, and B. juncea (all as
related crossable species of B. napus). The samples were collected mainly around
riverbanks along the main roadways in three port areas: Kashima, Yokkaichi, and
Hakata.

In 2020, from 142 colonies in the two port areas, Yokkaichi and Hakata, 313
samples of maternal tissue were collected and analyzed using immunochromatography
for two proteins, CP4 5-enolpyruvylshikimate-3-phosphate synthase (EPSPS) and
phosphinothricin-N-acetyltransferase (PAT), which confer herbicide tolerance. As a
result, these herbicide-tolerant proteins were detected in the samples of maternal
tissue collected from the Yokkaichi port area (18 of the 128 colonies; 32 of 291 samples).
No herbicide-tolerant proteins were detected in the Hakata port area, where 22 samples
were collected from 14 colonies. The herbicide-tolerant protein was detected in the
Kashima port area in 2015, in the Hakata port area in 2011, 2012, 2014, 2015, 2017,
and 2019, and in the Yokkaichi port area each year during the period 2011-2019.

By flow cytometry and DNA marker analysis for identifying species, 2 samples
from 1 colony of maternal plants on Yokkaichi riverbanks that were morphologically
considered to be B. rapa were confirmed not to be hybrids. Although no possible hybrids
were detected in 2012, 2013, 2017, 2018 or 2019, the presence of putative hybrids was
confirmed in 2009, 2010, 2011, 2014, 2015, and 2016. Herbicide-tolerant B. napus were
detected only near the bridges of the main roadway over the rivers, consistent with
previous results obtained until 2019.

One seed sample from 1 colony along the roadsides of the Yokkaichi port area
4



was confirmed to be B. juncea, and no herbicide-tolerant proteins were detected in these
seeds. The presence of B. juncea along the roadsides was confirmed in the Hakata port
area in 2012, 2013, 2015, 2016, 2017, and 2019, and in the Yokkaichi port area in 2014—
2019, and no herbicide-tolerant proteins were detected in these B. juncea.

The results based on the 2020 and previous surveys have confirmed the
distribution of herbicide-tolerant plants, crossing between herbicide-tolerant B. napus
and non-transgenic B. napus, and between two types of herbicide-tolerant B. napus, as
well as gene flow between related species so far. However, these have been confirmed
only along major transportation roadways. Furthermore, this phenomenon was
confirmed to have a low expansion tendency. Since the confirmed points of presence are
different every year and no establishment has been confirmed, it was considered that

there is no risk of biodiversity impact.
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6-008 — 1S SED 201 — — EHEMREEL
6-008 — 2 S SESI 187 — — BHEME R EL
6-009 — 1 S PER)I 584 — — BB EL
6-009 — 2 S SEDI 555 — — EHEDREEL
6-009 — 3 S SRS 622 — — BHEME A EL
6010 — 1 S PER)I 178 — — BB EL
6-011 — 1S ER)I] 363 — — EHEREHEL
6-011 — 2 S PER)I 454 — — EHEYE A EL
6-011 — 3 S PER)I 470 — — BB EL
6-012 — 1S ER)I] 278 — — EHEMREEL
6-012 — 2 S SRS 225 — — BB EL
6-013 — 1S SESI 704 — — BEmE R EL
6-013 — 2°S ER)I] 788 — — EHEMREEL
6-013 — 3 S SRS 588 — — EHEME A L
6-014 — 1S SEII 330 — — BEmE B EL
6-014 — 2°S ER)I] 690 — — EHEREHEL
6-014 — 3 S PER)I 399 — — EHEM A L
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6-015 — 2 S ER)I] 397 - — EHEREEL
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6-042 — 1 S SESI 846 — — EHEME R EL
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6-074 — 2 S el 309 — — EHEME A L
6-078 — 1S k)| 472 — — —
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6-081 — 2 S Bl 360 — — BHEEatE L
6-081 — 3 'S Rk 223 — — BHEY SR L
6-084 — 1S Rl 279 — — —
6-084 — 2 S el 174 — — —
6-084 — 3 S el 153 — — —
6-085 — 1S 0k 234 — — —
6085 — 2 S 2RI 209 — — —
6-085 — 3 S R 351 — — —
6-086 — 4 S 2R 144 — — FHEY S L
6-086 — 5 S el 175 — — BHEY L
6-086 — 6 S k)| 114 — — BEm R EL
6-087 — 1S k)| 468 — — —
6-087 — 2 S 2R 364 — — —
6-087 — 3 'S k)| 386 — — —
6-088 — 1 S k)| 364 — — —
6088 — 2 S R 599 — — —
6-088 — 3 S #nEe) | 320 — — BAEm R EL
6-089 — 1S k)| 213 — — —
6089 — 2 S el 208 — — —
6-089 — 3 'S k)| 344 — — —
6-090 — 1S 2R 189 — — BHEY S L
6090 — 2 S el 315 — — BHEY L
6-090 — 3 'S Rl 384 — — BAEmREEL
6-091 — 1 S Ea)izl 551 — — BHE L
6-091 — 2 S sl 334 — — BHEY L
6-091 — 3 'S Rl 325 — — BAEmREEL
6-092 — 1S 2R 450 — — —
6-092 — 2 S el 508 — — —
6-092 — 3 'S k)| 400 — — —
6-093 — 1 S #nEe) | 541 — — —
6-093 — 2 'S R 429 — — —
6-093 — 3 'S #nEE) | 683 — — —
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6-121 — 1 S EH)I 421 — — EHEME R EL
6-121 — 2 S EH)I 258 — — EHEY A L
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6-123 — 1 S EH)I| 332 — — EHEME R EL
6-123 — 2 S EH)I 230 — — EHEM A L
6-123 — 3 'S T 353 — — EHEREEL
6-124 — 1 S EH)I| 236 — — BHEME A EL
6-125 — 1 S EH)I 314 — — BB EL
6-125 — 2 S == 304 — — BB EL
6-125 — 3 S EH)I 220 — — BHEME R EL
6-126 — 1 S EH)I 235 — — BB EL
6-126 — 2°S =) 425 — — EHEMREEL
6-127 — 1 S EH)I 187 — — —
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12-003 — 2 S SEDI 53 — — EHEMREEL
12-003 — 3 S SESI 71 — — BB EL
12-004 — 1 S PER)I 101 — — —
12-004 — 2 S HEB) I 89 — — —
12-004 — 3 S PER)I] 60 — — —
12-006 — 1 S DI 59 — — BHEmE R EL
12-006 — 2 S =B 68 — — —
12-007 — 1S PER)I 84 — — —
12-008 — 1S PER)I 75 — — BEmE R EL
12-008 — 2 S SR 88 — — EHEMREEL
12-008 — 3 S SRS 79 — — EHEME A L
12-009 — 1 S SESI 62 — — BEmE R EL
12-009 — 2 S PER)I] 56 — — EHEMREEL
12-010 — 1 S SRS 57 - — EHEME A L
12-010 — 2 S SEII 86 — — BEmE B EL
12-011 — 1 S SRS 64 - — EHEREHEL
12-011 — 2 S SRS 59 — — EHEM A L
12-011 — 3 S SESI 61 — — BHEmE R EL
12-012 — 1 S SRS 75 - — EHEREEL
12-012 — 2 'S SRS 71 — — BB EL
12-012 — 3 'S EB) 1 64 — — BHEmE R EL
12-013 — 1 S SRS 47 — — —
12-013 — 2 S PER)I 65 — — —
12-013 — 3 S SEII 63 — — —
12-013 — 4 S PER)] 61 — — EHEREEL
12-013 — 5 'S PER)I 58 — — B EL
12-014 — 1 S SEII 81 — — EHEREHEL
12-014 — 2 S SRS 67 — — EHEME R EL
12-015 — 1 S PER)I 82 — — —
12-015 — 2 S HEB) 1 90 — — —
12-015 — 3 S DI 76 — — —
12-016 — 1 S SEDI 69 — — BHEmE R EL
12-016 — 2 S =B 62 — — EHEREEL
12-017 — 1 S SESI 51 — — BHEME R EL
12-017 — 2 'S PER)I 68 — — BEmE R EL
12-018 — 1 S PER)I] 104 — — —
12-018 — 2 'S SESI 96 - — —
12-018 — 3 'S PIER)I 86 — — —
12-019 — 1 S =B 59 — — —
12-019 — 2 'S PER)| 85 — — EHEME A L
12-019 — 3 S SESI 86 — — BEmE R EL
12-020 — 1 S SRS 72 — — BHEmE B EL
12-021 — 1 S SRS 63 - — —
12-021 — 2 S SEDI 101 — — BEmE R EL
12-022 — 1S SRS 62 — — B EL
12-023 — 1S SRS 101 — — —
12-024 — 1 S HEB) I 47 — — BEmE R EL
12-024 — 2 S SRS 63 — — BRI EL
12-024 — 3 'S PER)I 77 — — B EL
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12-025 — 1 S AaB) I 79 - - -
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12-027 — 2 S 2EI 77 — — —
12-027 — 3 S 2EI 88 - - -
12-028 — 1 S 2 EI 74 - - -
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12-029 — 2 S 2EI 95 — = =
12-029 — 3 S 2B 84 — — BEDELEEL
12-030 — 1 S 2EI 65 — — —
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12-032 — 2 S 2EI 63 — — —
12-032 — 3 S 2EI 101 — — -
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12-033 — 3 S 2B 135 - - =
12-035 — 1 S 2EI 86 — — BigYEE 8L
12-037 — 1 S 2EI 58 — — -
12-037 — 2 S 2EI 83 — — —
12-038 — 1 S e 73 - - BiaEE 8L
12-039 — 2 S BE)I 43 - - =
12-043 — 1 S BRI 62 - = =
12-043 — 2 S FE 61 — - —
12-043 — 3 S FHE 86 — - =
12-044 — 1 S ) 52 — - —
JINGAFY
15-001 — 1 S =) 135 — - -
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1-016 — 1 S FEAZ)N| 187 — — EHEY A L
4-013 — 1S Z201 10 — — —
EXFTIF
5011 — 1S Bl 145 — — EHEMREEL
5013 — 1S Z21 93 — — EHEMREEL
5-013 — 2 S AE] 213 — — EHEME R EL
5013 — 3 'S Bl 181 - — EHEYSEEL
5-013 — 4°S A )] 86 — — EHEREEL
5-013 — 5 S =V 237 — — BHEYE A EL
5013 — 6 S Bl 41 — — EHEYREEL
5013 — 7S Z21 93 — — EHEREEL
5-013 — 8 S AE] 418 — — EHEME R EL
5013 — 9°S Bl 132 — — BHEmE B EL
5-013 — 10 S AE 202 — — BHEmE B EL
5-013 — 11 S ==V 201 — — EHEME R EL
5-013 — 12 S ZAE) 173 — — —
5-013 — 13 S =V 317 — — BHEmE B EL
5-013 — 14 S =V 122 — — —
5014 — 1S Bl 87 — — —
5015 — 1S FEE ) 169 — — BB EL
5016 — 1 S EEZ)I] 551 - — EHEME A L
5017 — 1 S AT )1 480 — — BB EL
5018 — 1S FENE ) 188 — — BB EL
o+
6-129 — 2 S Z=V| 723 — — —
6-129 — 3°S Al 139 — — —
6-130 — 1 S AE] 301 - — EHEME A L
6-130 — 2 S Z=V 348 — — BB EL
6-130 — 3 S AE 339 — — BHEME R EL
6-130 — 4 S =V 385 - — —
6-131 — 1 S Z=V 255 — — BB EL
6-131 — 2 S AE 286 — — BHEME R EL
6-131 — 3 'S Bl 172 — — EHEEEEL
6-132 — 1S Z20 347 — — BHEmE B EL
6-132 — 2 S ZAE 225 — — EHEME R EL
6-132 — 3 'S Bl 195 — — EHEMEEEL
6-133 — 1 S AT )1 248 — — BHEmE B EL
6-133 — 2 S N 338 — — EHEREEL
6-133 — 3 S HEEZ)I| 350 — — EHEM A L
INTHE A4y
12-051 — 1 S AE] 19 — — BHEME R EL
12-052 — 1S HEEE)I| 80 — — EHEM A L
12-052 — 2 S AT )1 68 — — BHEmE B EL
12-052 — 3 'S HEEZ)] 106 — — BHEME R EL

- R T IRERMES Y R VENRESN G o -EH(BEN TIIRERMES2 L VBN MR
HEhighor=EH),

37



HAEES A% [BREEFR(HETE)| CP4 EPSPS|  PAT BEY DR
12-054 — 1 S HEEZ)I] 69 — — BHEmE A EL
12-054 — 2 S FENE ) 74 — — BB L
12-054 — 3 'S HEEZ)I] 58 — — EHEM A L
12-055 — 1 S EEZ)I] 89 — — BHEmE A EL
12-056 — 1 S AT )1 70 — — EHEME R EL
12-056 — 2 S HEEZ )] 71 — — EHEY A L
12-056 — 3 S HEEZ)I| 74 — — BB EL
12-057 — 2 S AT )1 79 — — BHEME R EL
12-057 — 3 S HEEZ)I| 52 — — EHEM A L
12-058 — 1 S HEEZ)I| 55 — — BB EL
12-058 — 2 S AT )1 54 — — EHEME R EL
12-058 — 3 S EEZ)I| 51 - — EHEM A L
12-060 — 1 S fEEZ)I| 61 — — BB EL
12-060 — 2 S AT )1 83 — — BHEME R EL
12-060 — 3 S FENE )1 78 — — B L
12-062 — 1 S HEEE)| 77 — — BB EL
12-063 — 1 S AT )1 61 — — BHEmE B EL
12-063 — 2 S FENE )| 87 — — B L
12-063 — 3 S HEEE)I| 65 — — BB EL
12-064 — 1 S AT )1 68 — — BHEmE A EL
12-064 — 2 S FENE ) 76 — — BB L
12-064 — 3 S Az )] 92 — — BB EL
12-065 — 1 S AT )1 62 — — BHEmE B EL

- R T IRERMES Y RV ENRESh G o -EHEBEN TIIREAMES2 D RV EH R
HEhighor=EH),

38



3. 1.3 FADFREHIMmE DT

BRI LTcF 2R E 0 T T ORFICBIT DRERImMES 7 BEOFAESLHEA I CEIR
T DO EEEDOFEMILFRIT 24T 5 T2 FlEF- 0> bR STl L 72 24 O BR A 2 5~ 7=,
FI. BT OHOHTITINT CP4 EPSPS # L /X7 B E 721X PAT % U7 B Szt A 3 v
F X2 B BEEN DD 12 B OFE &, Bi7oI2 1 KEY 7= 0 $oki~20 ki (3. 1. 2. CHE KO
BT 20 RL& BRI S O B, 20 FIXE R THEE) B . ZhaeH 7 ARE (FreE
) NICERE L7910 X 1350 mm D77 AF v 7 r—A (13 E - 1 FEHOREAHT-V 2 550
17 —2) IZ13EHT2 D 2 KIS L, EALERE L7,

1 X T % 14 B BIZFFEEFHE L, 18 H BIZ/KIEKT 400 fHIZAmR LI 7 U R4
— (U T v Fevxy 7 Zma— R Monsanto, Antwerp, Belgium) /K&K (ol fER) 1. 2
g/0D 7V ERY—r B Y L) &, 910 X 1350 mm DS T AF v 7 r—R 2550 1 r—Abi-
DHI2 0 (40.1 kg ae/ha (ae 1L acid equivalent :EE¥AE) (TFEY) Bf L. 21 A BIZFEERIZ
BRI T VRY— MRS E T T AF 7 r—R250 17— 014 0(80.2 kg ae/ha
(CHEY) Bofi L7z, 2 [BIE OFREALERE 7 H BICEAEOABRNEZBE L, ABLTWDH L
D% 7V BV — MEEEER, fEEL WD 0% 7 U AR — MEZEERE U, BIgRg, &
BIAEE L TWAEER EFEE LI ERO 2T 50T, 3R R EE 72 B A IX 720 5 72,

b9 1 XECIIFEE 14 B BICHFRAFHN L, 18 H BIZ/KEAK T 800 f5IcAmR L7
AL — T (XA He_ Bayer CropScience, Frankfurt. Germany) /K&K (Fef&iEEER0.23 g/
CDTNVEHRYF—K (T EZTADL-KRET T=0-A) (AF)V) IRAT 47— 1)) %, 910
X 1350 mm DS T AF w7 r—R2450D 17 —R2AH7-0K2 0 (7.5 kg ai/ha (ai iTactive
ingredient: AZhESY) (THHYM) WA L, 21 H BIZEERICHR L7270k v % — MKERE 7
TAF Il —RA255D 1 r—AHT=0K4 0 (15.0 kg ai/ha (ZHY) A L7z, 2 [ HORR
FABLERE 7 H BICEEOEFTRNZBE L, ZAFL TS H D% 7 LA T 3 — MittEE A,
KL TWDHDE 7R F— MNESHEEERE Uiz, 8IS, EF L TWDEIKERELT
ER DT & 22T Fn 23 REE 22 IR X A2 D o 72,

MR ZR 1IRT, RIS, RS ([ERE S+ L) SRS OF)114

BB R ORBRE 75, A FREAIO MO = REAEE - REFEL - MHPEE S, RHRERR
O OBRELAITHE 2 2 78 7 BT R o R Lz,
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& 11 OMAHE(ZER) BAE ML EEFOSLREAMES VBN RESh D

DDREDRERITHED DR
)k
oL guk|go
A . HERBF e | P—F s | e | VF—| 00| BEHD
nﬁ*‘l’%"? /ﬂ“l% ﬁ %*iﬁ %ﬂ:;& mﬁ.,li% %*Eﬁ %ﬂ:;& qu,,l.i /* '!ﬁ:lh% E%o)ﬁ%
s s gy | P
HRE
#
AT F 2R
1-006 — 1 L| %3 0
)l BHEHRHEL
1-012 — 1 L| EH)I 31 5 5 0 5 5 4 0| BitmasmEL

1014 — 2 L[ T | 82 | 20 20 0l 20| 20| 20| __ O[mummmemL| et

EHEME AL

4-010 — 1 L| EHI 229 20 20 0 20 18 17 BEmEREL PAT
4-010 — 2 L| EH)I 216 20 20 0 20 20 14 0| semstsmL PAT
4-011 — 1 L| EHl 185 20 2 0 20 4 4 0 PAT PAT

CP4 EPSPS: ). 1 F T CP4 EPSPS 2o\ B SN =R, PAT: g . EEF T PAT
auRvELRBREENERE, ELORERDESY KB : )Ry — ittt D HERLI-E4E
FZEETHE. CP4EPSPS 4v/\vBRREEIh-BEW - BFHAH . EE : JIILRD R —itE

DHERL-EEBHRESUREM. PAT 2o 0B R SW-BEY-ETFER. *J

Ukt —

kTR R— M EAISTHELSHSHAB OFEL. REAMES VEOREDHEDH TH

o
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3.1.4 [RELAIMEFEA D Z 37 B K OSE 8T

B RHAEG BN R 2 A D O BEREAIMMMEZ R L2 b O 1R E 723 2 k6 o
Ffk A EEY 7Y 7L, TRV — NS X7 (CP4 EPSPS) KOV DEIR T (cpd
epsps) , WONZ T VAR x— Mt S /X7 E (PAT) KOV DB F (bar) DT &EAT o7,
B URTEOSITIE, IR LT T2 72D ERERIC, E7 u~ N7 73EICE 0V To 72,
WG T-OSPTIE, TS L4 2 A DNAICK LT, PCR (R U AT —PHEHL) HEICLD
SR (X13) &, ZORRHENE S 417z DNA O IEFS 2R ETHZ LIV iTo72, PCRDOT T A
<, FEEICBREAIME T 2 RICHOLRTWD Z ER00 > TWND epd epsps BAG T DN
W B %) . EPSPS7T (5 ~AAGAACTCCGTGTTAAGGAAAGCGA-3" ) K (% EPSPS8 ( 5 -
AGCCTTAGTGTCGGAGAGTTCGAT-3" ) & | bar & & + ® N # ® . %] bar7 (5 -
ACAAGCACGGTCAACTTCCGTAC-3’ ) M ¥ bar8 (5 ~GAGCGCCTCGTGCATGCGCACG-3" ) % 7=, PCR X
JEE 94°C3 73, (94°C1 43, 60°C1 43, 72°C2 4y) % 35 %A 7)1, 72°C10 53 C47 o7z, DNA Mgtk
BeFIOWEIX, PCR \Z X DHEIEEY) (cp4 epsps 320bp,  bar 330bp) % ExoSAP (Applied
Biosystems™ ExoSAP-IT™ Express PCR Product Cleanup Reagents. Thermo Fisher Sicentific)
WL . EPSPS8 KX bar7 #7744 ~—& L CTHV, DNA > —74 > — (3730DNA Analyser,
Thermo Fisher Sicentific) %W TIT-o7=,

A M PCNC 1T 2 3 4 5 M B M PC NC 1 2 3 4 5 6 7 M

500 bp —
300 bp —

500 bp —
300 bp —

3 PCR [2&d cp4 epsps BIEFAE LY bar Bz FB)DEEDH]
TEAREREDEMNSY /L DNA L. cp4 epsps BInFET=(E bar B FERENICEET
35754<7—%MAVT PCR #f1of=c M: B FEV—H—, PCREFAIMEEEFEROILAHH
S>TWSEEFHRAMZFERER 31 £ 4-025-3LMMHE)S / LEAW=ROTF4Tav b0
—JUoNC: JEHAMRTEFFT2RS /L DNA ZAV=RAT«4TavbO—)L, 1 Hb 5SAELY
1 M5 1B): REMEEEFEEFDHER(1: 4-003-1L; 2: 1-006-2L; 3: 1-013-1L; 4: 1-013-2L; 5: 1-
013-3L (A). 1: 1-006-1L; 2: 1-007-1L; 3: 4-011-1L; 4: 4-010-1L; 5: 4-010-2L; 6: 1-014-2L; 7: 1-
012-1L (B)) . XH: cp4 epsps BIGF(A)E LY bar BIGF(B)EED PCR EWMDHE,
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VU H R EL Ik O A 3 v 2 Rk ORHMEY X0 R SRR T, BREAIMEZ R L
72 8 B D 12 BBt O & T O FEAMEKRIZIB VT, N LN OBREAIMMHEIZ xR d % CP4 EPSPS #
VR E « epd epsps BT FTXPAT X /X - bar AR DIFEDHERR X iz, PCR 3
Py oY EECH L, DNA Data Bank of Japan (DDBJ) 2RI TWAEED cpd epsps Bl5+

(B : BEFF B 144001) F 7213 bar BAE T (1] : BEFE S X05822) DOGIFIS|O—H & 5221
—FH L7, THAUTED | BREAIMIEZ R LIsUBAY . 22Ut in 3 2 BrEAN &R &
HT 5 LR INT-, fRER 121577,

£ 12 MEATHECER B IEMSERL-EFHEOKRERMEEEDREIOTN ST
i5E PCRIBICKDOITHER

= N = ? CP4 Cp4 X Kk ﬂ*ﬁ%@
AHES I EPSPS | epsps™ PAT bar 4t BFORER
TAIADF IR
1-006 — 1 L| #E) = = . mn PAT PAT

1014 — 2 L[ T | - | - | + [ + | swEmesml
BB EL

4-010 — 1 L| EH)I = = + + BiEmEHEL PAT

4-010 — 2 L| EH)I = = + + BiEMEHEL PAT

4-011 — 1 L| EHE)I = - + i PAT PAT

RN AREAES VBRSNS SR, H 2N T ARERIIES R OE A
BHENERE, *— BYTIRERFEE TR EShEA >R, +:%Y T 3R EHT
HEEFABEENRE.

KE: 3. BFH D CP4 EPSPS A/ v EMREEN RS, RUEENRT YRS —IiiEE
K9 EHIT, EEHID CP4 EPSPS 3 /898 L cp4 epsps BInFH R ESh-EHE ., S0 -BHEY.
EFHD PAT AURUBABEENIRE . RUSEELY LK R —MittEERT EH#IC, B
b PAT 2 VB & bar Bz TR SN -EHH
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3.2 FHXEENT VT OMOUTHAER M AL & BARFHME 2 AR D AR

WX OF SRR E T 28T (R4 2H),

4 mMATERLCHLANBFCESTSREHEDLEEE
HOEERR S0 (BT MR (S0 L) AR HOE) A,
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12-021 19-002
6-015- | 4-001
12 0157

12-001 T12-004 We12-003

e 125013 | 4 f6-001
12-007—"/  12-016 —12-018
6-005 'ha-mo 12-011 12-010 i
1: ggg 12-022- 1 - 4F; —12-012 [ 12-014 /—12-008
5-003— k 262 - Y v ' L6003
6 013 6-016 6-007 & 12-017

5 é // - —— 5-001
oo e 3%3 A i l i~ - §-006

12-026 E-020 I A 6-022
i 323 ‘]712 0284¢ —12-030
6-025 12 029 12_02? =T A—s-027
5 nua §-024 6 IJ . ' LR L —12-032
GroasHg © 020 = ‘ B 6-030
s —6-032
6-042—  6-037-A A
6-045 A" 043‘ | —
5-010 |- 6-044 £/ 650 wr e
6-06- L1z 035‘5’ GO
6-050
12-037
5 S
/ , N
/ / J 0 25 50 m
fl ]
/ —/f”—ool /
.’/ 4 A PAIADFERCGAN S PR
/ * AV ARFCH)IEE) iH iR
~ n EERFARCANIEE) F/ 95
A DL FCANIEE AIE@E
11=008 W NREADVENIEEF) —— — AN

E5 mAmERDMmEDO ERXESE RN
(Dliﬂ%ﬁﬁliﬁ#ﬁd‘@*bﬁﬁ%éﬂf:ﬁ%‘éo * X SEEFRHOAIEREN-EE)
SERHERAEHEAT2000 ZERX AT/ HE (BIERFE 2,500 GEREZ 1,000)) 1{E/A.
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."_'-"-‘--'-J
i 6-054—
o 5'0551 | A —6-052
6-056 : s
6-057 065]_058 __Al g Sacs3
1 ﬁ*_ A 6-060
6-065 t * ool 050 A—6-067
6-070—§ g-068 © 004
6-071—
6-072—h  A—6-073
A —6-074
6-076
6-0??"1 A A 6075
6-083— t A 67080 A 5 ngy
6-087 ) A—6-084 A A 6-085
s-nsn—,‘A 6-086 — A f A 6-092
6-088 6-093
4-005,6-094 ~ A—6-095
A 6-009 ‘_6‘99?6_098
6-101 6-104—4A K Ao
—12-038
6-105 bl
R A— 6-102
T 12-039
6-108— A 5 N—12-041
6-109 _A =110
) g g M e 4 T 12-044
12-047—) _ M—6115
6-116 A
A—617
® DAITFHARGEREIBLY)
305 A CAAVFIRCANIEE)
*  BAAVFRIRFCANIELE)
A U FCENE)
Vo NREAIVCA N
B
IKIZ
L 0 50 100 m E@%fgﬁ
I — ‘ J\Iﬁ%‘iﬁi
———— o {0 — —gl

6 MME™HEREDMEQD SHEXEAHE(EREID
(C) irmEsmtE T2 1A REBESN-#E, * (& SEETRHOANEREN-HE)
=SERTHERAEHEAET2000 ZER£AHTO4/LE (EifiEitb B 2,500 (GERE# 1,000)) 1.
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1-008

LAIADFRRGERRIBLY
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NFUFEERBLY)
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o JNFHFVOEREALY

<dpope

| & [0m- | 7] i
) @ X
0 50 00 m | '! EERER
_ = ALFM
Fkigi
- =gl

K7 MATHEDHEQ EHXEFE(ERIII)
(ClirmEsite T2 r o REBESN-#E, * (& SEETRHOANEREN-HE)
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K8 BEAERDIZHDMNIBECHT3RE R i E IR i
HOEERR S0 (BT MR (S0 L) AR HOE) A,
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Vo NFA2UCANEEF)
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bl

4. &
4

.1 f uﬂﬁ‘fﬂz%k O)HZ$X

B

AFHANTERK 15 - BE IS RO I 5 PR ATz & BA SR 7 O] 1B 5s 2 5eb 52 & L C P AinIC B as
A, EEK 16 FEELIREIL, 12 OFF e & Rl AN & Z ORI HIR O 5 HATEFT 2 B AT
ITohT&le, ZNETOREIZBNT, BEEW (CFERk 16, 20~22, 27 4FR), THHE (Fk
16, 184FRE) | JHAKHE CERL 184FRED) . A Eds (CFpk 16, 20 4ELL) . U H Mg Rk 16~
F2AREE) . #hE v (R 16 4REE) | AKEHE Pk 19 REE) . 2 (R 17, 18, 20~24,
26, 27, 29, 31AEFE) O 8 -2 kI Hittel <0 J 32 Hitdelk 0 == HE RV CRRELFIMH M T 2 % 23
HENTWD, Fiz, PRk 17 LD B T #EE R O = EIE R E AR ET D16

B O HC b BREAIMIE T & 256 L TR ST\ D (3 13), 7Zpd, #REHIERIC

ﬁé%aﬁlﬁﬁﬁéf&zmﬁﬁ XEMKEAD ZNETORFETHLHRI LTINS 72,

& 13 FW 16~0M 2 FEDERLLLDORDMBIZEITE5T2RERUVHNF VT ORERESE
B

B4 T thisg FDFEERAL A gL

s 16, 18, 20, 21, 22, 23, 24, 25, 26, | 16, 18, 20, 21, 22, 23*, 24, 25, 26,
27, 28, 29, 30%, 31, R2* 27, 28*, 29*, 30, 31*, R2*

FE 16 18 18*

1R 16 18 18

K 17,18, 20 17%,18

2HE 16 19, 20 19

mATH 16, 17 17,18, 19, 20, 22, 23, 24, 25, 26, | 17, 18, 19, 20, 21, 22, 23, 24, 25,
27, 28, 29, 30, 31, R2 26, 27, 28, 29, 30, 31, R2
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mE 16 19 19*

F% 19* 17, 19*

KE 19 17%.19
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HEIREEE, BFTOHFTTH. R ZHLEHTESH. KFICTHRIBRERTHEF 220
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FEIGVY) EABR T OWNEEICER L, 2 #IRo 142 B G RIS 117z 313 300 RAE4H

R ONWT T 2 T o7, T ORAR, A iR TERIR S 723l S BRECHIM M 2 o )7 B
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D S 7o, T A AT CERIR S A7 128 B 291 @B (O b A 3 U &% 21 BE 39 &
B TR 23 LB 230B) 056, 18 B 32 3Bt (T A 3 v & x) CTHREAImME
&R PRI T,
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& EREAIMIME 2 o X 7 B A ST & 1 Hulil TIT AR 26,27, 29 FEEIC R S 47,
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11 R 20~2F 2 FEORES. AT, BZEETHIEOMIIBIZE T 52/TV 210
BV ZHERERTEF IR FMBEEZROHRE

H23. H28. H29. H30, H31, R2 MFEEHhIg#H KT H26, H29, H30 DE LIS TIL. M JIIETEA
AV F 2R ER RSN, o1z, AL (FH A T ST B TRIRL -2 BHEmE % ICH T30k
BRI RO BEFE OB NREShE-HZDEE (%),

| 100% —— il UL
300
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200 |
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i | =0
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-1 100 o
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BREVHMBEBREAME S IR HRBBO#RE

H23, H28, H29, H30, H31. R2 D EEihigids KT H26, H29, H30 D& B TIL, AN TEA
AV FAREHIFEREN G o1z, A LI AT BTHRRL-2BEN#EEICH TR
EHf 2 N\ VBEEFOEHOEE (%),
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FROWETITEMMTHECEA ST XOMF2BAIINTEY, BREAImME T 2 %
OFE1- AP TOMARFCHM |2 L DTSR T 72 LIC ZIEN% S, BE, AF, FELE-boL
Bz bbb, BREAIMNES 80 % FE OB A R S 7= BEVE OFIA IS Hidlk 227234 U 7= B R
IZOWTIERERHTH DM, FEETHA L7z A 3 7% XHPOBREARET Z 2 OE&D
EWDRKM I TWSAIEEEDRZE X HiLD,

7eB. WHMHIEKIZIS T 584 3 72 XOBEEE LR OB GERINVWEETr) T
&, FRR 25 R E TORRE TITEIMEN A DT, Rk 26~28 LTIV TINS5 4
Felzpp TR 29 AEFEIIF OV L 20 Rk 30~31 AREEIEFFEE RN ES U7 202, B
VEH ORFRE R R A B IR U 72 R 2R BRI R B 7228 D)1 O K O BN X B AR D
HSOTAT) 1 D T A 55 | B ARBIRIC L DB R AR R EEO b > To RN E 2 b D,

U9 A s JE D IR O A B D & | SRk 1T ARELIOR, A 3 U F % X0 F Rk T
& 5 IEE 23 HRROMEIAR (CFAR 19~31, SFf 2 ) | 8EERE (CFk 17, 19~31, &1
2MHE) | EMKME CERL 18, 20~31, &F1 2 ) OB FUrfE OB CRREAIMIE TS 2 1
DHERESNTWD, ZRHORKIZITEA I UFZ2DIEN, ERFTEZ D TV FZ DM
IRHRMENTE L CTAEFTLTRY, BETHEBLTHINENCEDLY 2, E/avFxxt
TERT B % & OMRENHERR SN TS, Rk 20 4R, Sk 25 4R, SRk 27 4R 11T, BREisAl
MPET 2 R EAERT 2 FOMRE R SN DT A, £72, Rk 21 DD 23 A K OV
26 FEEEICIX, BA T UFH R ELERT F ROMERE L RE SIS REY N E N S T,
EHIT, PR 28 FEITIX C 7 AR T # A RHE R ST, T D OREM O 5 5
Rk 22 4 E OFRA T, MR KR & EHABOE FOIEORAICES L TR B FRE
Bt 5 2 78 7 3 R S, SRR 28 AR OFHA TIL C 7 AR T & 30> b BRELAIit 4 &
Yo EPRE E NI, FT2, K 30 AR, FERENGIERT X L HEE S RHESIC B
THREAIMMEZ 7B sz, ZNH0 C 77 ARt % 30/ Bk 2 3 b
HEE ST RHEMIT, BREAIMIE: 7 2 X a2 R o TNV Z L0 h . BRECAIME T # 1 & O3
BB DN, MEEORE TIX, MO FREND B 5 BRI B CRREAIMmE & >
NRIBPRBEND Z L3 d ol Thbb, 26 OREIB RIS N7 I B T,
BRECAIMHE RS T ORICBEDL LT, A 3 U FZREERTZ 3L DM TRHMENEZ > T
D2 EDRES LTz, WS OLENE T 2 XA F M & B 2 b, BREAIME T 2 10
PEROATREME S ZE 2 55 Z LD Rk 21~23 £ OFE TIETHERMA ZE2E T, 5 2 kn
FEEEW)I O BTN - TR, &0 ERIICTH, YREMMO 3 FERIicB\ T, 32
DFGR T OB CTRREAME T 2 R D3RR SV 7= 08, BREAIME T 2 R D3R8 S 78T,
SVEOWTRL, BOLRBIEVE ZATH 10 m ORISR b Tz, Z Ok
B BREAIMHE T 2 243 X 0 BTGNS0 & A T < ATREME IR & 35 2 Rk 24 4F R
DD IIAERRE FUT 150 m FREE 2 NS RE 21T o 72,

VU B T HUIR OB 551 2 4R OFIEAE R TIX, BREAImEZ > 7 AR S e
STERHEMIZIBN T, ZHUCHRT DT K O O FAD BEREAIME 2 > 7 Rt S h
T BHIMERR S e o T, Fo. 2O REFIMME S X7 B0 9 BT i 1 fEO A
DR SV REIC BT, ZAUCHRT 2 KOV O F24ED b A OBREAE & o X
7RI SR bR SR o To, FHEY & Z OFEf- 8 2 W T A L DORIT, BREA
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Mt & 2 X ORBFE RN B2 23546, IR R E 23V | BEEOBREAImE &
NGB T R OB A X R O L ~IZBIOBREFIMNE 2 N ERBfa T2 -7
AR T Z B4 3 T2 REROIEM RS Lz & TS, MR &Rz
A IUFTEZXORT, HDHWE, 2725 REAIMMEZ £ > I BIs TR B 3 0 F 2 X[ T
KRB Z ST Z EPRBINDN, ZOXIREMOEA I T ZXE TOREZRET 5
FERIT, PR 1T~31 IR W THEREIFER STV 5, 2 FIEOBREAMME & o X7 B & Ff
Ok A AU X R FHEDIE, KE, BZ. A THIROER D OICE O TR 19, 20, 24 4F
FEOFHAE TR SN TER Y, U H ik oW ) B CIE Rk 28, 29, 31 FEICHER I LTV
D

AT OFRBHRBUIBIAE L 0 B O & 720 5 72 2903 R aUEr 313 30EE (860 3kl 2 T
i) R 430 BUBF (430 SBH A TiE) ZHRIT 2 2 LN TE LD, £ DR DOIMITICE
Br B 252 L BT —2%155 2 LN TET, RAEWGRH R OFE 130 o S B B
L DU A TR, P U O P EE D ORI R T AR L TR Y BREAIME S 2 205y
FifE R O EMSANER B SR DBR L L TR0 E D OB, WONT HAREREE
2B 28 NEL T OIEHIRORENR TEZTEY, ZOABRNLIALNICTELEEZZDL
b, £, A3 UF X RELERT X ROMRETREMENE 2 Dilz 2 3B A X5, FOM fi#
Br (L3UED & DNA ~— I —fiftr 23k &1To72& 24, Wi bBREAIMEZ Fi72 720
ERFHZXTHLHZ ENHALIZZ &M, Brassica @ ~DOREHIME &R+ DB THER &
WO BLEND S, BREFIMMET 2 X OREBEORELZHA LN TE L EEZI LD,

4.2 (FRFHFRH T OMONTHREE DR

TERFEF - BT FiE, a—mvX vy 7, FR7 DT EROHERICAEL, 3—8a v
NBEPED 1 HE Vb, B30T R0 E PO ARTHEE SN TEAREY TH Y
O HAREOIAERY TIIAR, DD, BREAIMEST Z 3 & DO E ORRHEETD L

DI, EMSEEERE L TSR, F7o, TS E O KRR ST D BRIEAINE - &
e ZNBREY) & OMEREIL, BREAFIMNE &V D EATE D HIE—RERER TOBRA BT &
PMEITERS LW L2 B b, TR L OFAIZB W TAEMSHRME AN LT 5 BT 720
HLOLFHEEALT VWD, LA LAt b, ERRIC B CRMNE S 25610, MEREE

IC R DENMEEZ S L TV W L HEEHENO D T-OICRKHELEZFEHL TND EZATHD.

41(T~ti9 \ﬁ437f&X®H@%®%T E72 VT O A4 B HDM ] Wi ik DR

IZTEE L CWAEAIZIE, METICZIENE LB AF LBRERIME T # x LirHE L
féﬁwaé_M%@%%&@@%ﬂébéﬂ%%@&éo%@iﬁﬁmﬁﬁ ZEHKET
OIJNEICAEE LT ERT X RITHIEDL TV D23, FERT # 3 LI3feE C& o 2R/
R SR S R SR O ERAEIZ DN T, FOM TP U R R 2T o 1o R, B3
FEREERT X FXOMRETHDHZ ENRB SN0, ILIZEO[EEE, Er/a~ ST
THEIZ X 0T LA B TIE CP4 EPSPS Z U 7B S hui=, Rk 21 4RI FOM fiRbT I
LV EA T TFHREIERT Z R OHFE & HEE SN FHED DI KAE, SRR, EH KRG

DOIFG T OWNECRAM ST T D QMR BERFAIMINE 2 o7 ik S e ho
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oo Rk 22 AR EEOFRA CIE, WU A AL O H KA S5 FE KAE OREZE T ORI T,
FERE BIXFE D[R E DRI D oo Te iy, RIS NVTZZED FOM T 24772 & 2 A,
PN C RO S T RHEMICONWT e A G U F X R EERT X RXOME RSN, FD
DRBE SN D O b EHKE TO 1B 1B $REERIE T 1 % 1 30 13 bRE
FlME 2 X7 A STz, 2RI L BREAIMMES 222G a v xR E,
TERT Z 2 L DA KL D LR SN D MEREN LT LTV Z MRS h o 1o, AR 23 FEHE O
BTIE, HIERKE T O 1B 1B FOMRITIC Ko TR A S U T Z R ETERT X ROMEFET
& % FIREME DS R ST S, RERE AR AR S ORI > O B S AL72 R 720> D I X PR E AT 2
R BIIMR SN0 o 7o, SRR 24, 25 AEEE OFHA CTITHERR & R S D R I TR S A7
Ao ey, SRR 25 FEOFHA TIX, EH R FOERT X X HEW ) S EIRE NI B0
TPAT Z U 7D S, M RBHHROEAED 5 6 PAT Z /37 G Z RO EIRIZ
WC FCM M 2 T o 7e & 2 A BA U T ZRETERT X R EOHETH S Z LR STz,
Rk 26 4FFE OFRAE TR T o 2 #1945 2 308 EHKRE T 1 BEE 1 5UEHS FOM f#dTIC
LV A I TFTHREAERT X FOMRETH D AREMED R ST, BREFIMHE & o 37 B I1X
Bt S 7pino7z, Wk 27 FEOFETIIEL KRB T 1 B% 1 BBk 3 v 2 x & /e
KT H XOMEFETH D ATREMEA R S, PAT Z U 7 Bt Siz, & bICERBEAImE 2
Y RT BE H FFIC IR ESR T & R R H kT 2 FE 7 EREE T CP4 EPSPS & LR 7 B & .
ek T & 3 ERERIMEE A 2 7T 2 FOZHENK Z > T B ATREMEA RIS S U7z,
7ok, BREFIMIET 2 2 OPEERIENEA T X Tlid, FHIEHORDE BT, BT
MLz T A T U F R ROBREFIFEE R 73R T Z RITREN L Tz 2 & BBEICHE &
T2 AARTIEREAIMME T 2 2 OFERFIITOATWReWnWzd, ZRbDOERLEE
B, Wk ZIENE B HSROBERDIEET L T HERIBWCER TOR)IBTH 5, &
BTHBZ A T 0T X 3106 R ATRE R TR~ OBR AR - OWENL, 20X 97
BT TR 2EENRS D EEZDND, VK 22 EEOFHAE T, BREAImM# % L ek
X XDOHEFEN 2 DORBE T OWJNEIZAET L TWAREMEIAVRIB I NT-H DD, Rk 21, 23,
26 4F B LR AITR M 2 Er O MEREI L Lo o TUWVRVY, SRR 24, 25 4EFEITMERE & R8BS 5 R
DL RS> TER ST, Rk 27 FFEEIIBREANME 2 o7 B & R OMERE & HEE S 412 R
& BREFNMME & 2 7307 B % FFI2 72 WESR T & R R 1 R OBREEANE: & > 37 B % R ofE 1
MO T, R 28 FEEEIIBREFIMMESZ R BE S C 4 AR T Z 23 /Ron-o
7o BREHIMNE S 37 BE 2 FFD> C 5 7 DRI T 2 13, BREAIET 2 % L7k T 2 100
RHELCCTEHROBNRTHY ., R LR ETHREZRD > BIZC T AORERKKL
TR Tdo D ATREMEAS IR S 4172, TRk 29 4FE F CORRA TIE, kT Z % & HIE L7 R
2BV TEREHIME & > X7 BRI ST e o 7o 28, Rk 30 4EFE 1T IED HIER T & %
EHIE LT B 0 PAT Z VX 7 B R &4, 1ER T & RICBREAIME T 2 K O s 123
WEN L CTWD AREMER R S Te, 2 ORMEMUE 2 V72 DNA ~— I — T Clk, € 77/ A
BHEHD 17T O~—H—0 9 BigK 5 DO~—"—PNRHINEZN, b0 C 4 LR
AT AOFERAE R L TV D AR DHEBR L 2 e, S 51T, YARBHIEETH -
7o7e® FOM T 24T - TR BT, M bERIS ool HFETH D 2 & IR
NI o T2, FOFRENTE RNl bd e LT MERFZ %2 & Lz, BREAmE 4
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VRTEPRBRHENTZ LD, BRERIMET & R EERTZ R L OMERESZNTH D ATRENEN
REBIND, SFEIX, FOM AT, DNA ~— I — M 247 o 7250 Tl MERE & 7R S 4L 5 Rl
W RDONB o7,

:hi?@%ﬁ?i 70 23597 TR BUEIR O MR HER SN TV D LN ORI T H

. BUED & ZAMREO ML R O R 2 R~ T RERIIHB LA TH RNy, 4% b, HEOEL D
ﬁf%ﬁ@@m%ﬁ PEZ2 SIS HBEE U O 2 B ISR A - T ikt L T Z &
BEETHD,

NeHEA AL INTHTY NITFEARE, BA VT ERXOIEBETHLN, ST
7 VZOWTITHREETTEA 3 U222 Bl L7260 T MmE S Tunzn
DN B A A NIONTE, TRETOMRICEBNT, ALGNIRZE L ED, B3 v
I EDORHTHE SN TR, NI FTFHRTIE, NI T FERIPEBBOEEOEAL I
TR DOLZHEBINHRE SN TND ) BN, SEEORETIT, "~ A AV KR NTHTV
OFEL D DI, BREAIME 2 o837 B3R ST, Y 72 RO W TIERBGEUER3 72 2
277,

N HA T NE, MERITARBRREICEAN SN BESFED X A 2 (Raphanus sativus) D>
BIRAE LT WRHRDOAKFE & W O N TH -7y, IO FROFER, FBEOFEEFED &
A AL DOMIED—D LIRS TIERFETH D TREME RN E SN TS 3, A a2 50T,
AT HREDNBIR AN T DR E SN TWDOHRTH Y | MR (SHEN)
DS LTH BIFEREEFFOM 725 5N 5 AlRErEIZFEF IR e B2 5D %,
NIHEA AL IUFERIIBNT S, BIFRE R OMRME 173 CT& 2 wRgthidR< ., 4
WIZRENEIC BT 5 ATREME I I TRV E B 2 B b,

YRR 25~28 ARV F A a L RHEY GRS N RN B W TRE s r~ F T
7 BT CP4 EPSPS & XV E ORI Z R T IS BT, PCRICEDHEZIT->TH
cpd epsps BAGFIIM I ST FE A RO EA T BREAIMIMEI IR S RN T2 2 L0b,
ZOMIERISE, s v~ 87T 7B S 75t CP4 EPSPS # U NV EE ) I m—
FTAHURD RSO X 14051 CThd 5 nlaetE, 3725 CP4 EPSPS # /X7 EUSND #
WRIET, YT 7 a—F AHURORGE T DM 2RO X 52 T ER =D~ Z A
T RRBPPICAEE LT 2 E 3RS TR ST, SRR 31 AREEIS . Y F T 2 R RHE RN B
T, &7 a~ N7 T 7R RO CP4 EPSPS & > /X7 B ORI Y T~ DAL E ISV N R
R, PCR BT LY cpd epsps B I3 9, FEFEEIORRERImE 2 o7
EAHHER BB TH -T2 26, YAy NiZ bR~ o o L FERRICEEETH 5

FREMEDRO TRV EfEim LTz, N~ A ary NIFTEREED, T REREICBT D
BREAFIMTE S > 7 EOBREEROBEIZONWTIIRE 7 v~ 7T 7RO A —H —I2 &
DERFES N TV D DI TideWies, FE e xtR e LicE s u~ N7 7 7EO 58T
FERIT. PCR 1T K 5 AR 1 DR SO A 8 1R 0D [ B A R PR AT A SR & DF TR 2 LB
NhbHEEZLND,

4.3 i RIESE
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Rk 20~31 B OFHA L IZIFRFRIC A EE S F 3% HUl CRIEAERR GE) OBEATT .
g 7 v~ b 7T TIEIC K BREHINE S > T B DS & AT -T2, RIS, Mk AR L2k
O DR OB ZITV, FEEE E T LR, RIS T-o—# (Bki~20 ki)
Z JHUNT CP4 EPSPS & L /X7 & PAT Z U /XN D%PE 7 u~ 77 7IEIC K D0 2470,
Z D%, EHSEREFEAIC OV TREAIMERBR L VY X B LB T 0o 21To2, 2
O ORAEARRECRE -, F2AEITI T 2 B BREHE S » X7 B OSHTHEROHEIZ L - T
70 2 BRECAME T 2 R M OZRHENIL E T D ATREMEIC DWW TIE RS b7,

F o R 20 FEEDN SRR 27 R E T, RMEY OFREN 72 H O R A IR o7 &
TERED D VX FIE DS 72 R OFEOFIE I, F & L CTEEOMXR DNA &% 3 25 HIET
HoH7ua—HA ~A KU — (FOMARENT) ZHAWTE 7, k20 4EE ORIV T, FOM fi#hT
DIED, Y ARDOFH A YL IS K DRt A &\ o 7o B2 2 FIRIC K 200 b 5EhE L. FCM
FRNTIC L VB DN RERN RO TFIEIC L > THLEMT LN TH D, FRk 28 FEICIT
FCM AT C BRAF 72555 RMF DRI o 7oy AT 29~31 41 & [RIARIC, BPAACTERERL
RARAT LT SE OB A 2 A DANICIRIRZE 2 1 COlifS R 17 L C FOM fiffT 21T o 72 & 2 A,
2 3B 1 3B CTIER BAF 2R GE b (R 1),

SAEREIT R 28~31 AEE B X i & \DNA ~ — B — T 24T - 72 %Y+ | SSR(Simple Sequence
Repeat) ¥~ — W —IZ X DFDOHFITH D, A I VT ¥R (AACC T/ L), TERTHZx (AAY
J L) KO T ) (AABB 7 L) BT DAESFED & 2 A DNA & W fEST T, kA T
FHERXTIIRE EINDINERT X R ED T FTIHBRHE SN/ C 7 AEBRICHRET S
~——19 FH (R 1) TR VT Lo, ITORER. C 7 A3 S iv7gino 7z 2 kT
DWTIERTH R ERET D LN TET, 2 3k 1 508D DNA ~ — 7 — T 5 13 FOM i
Brc K /R L b—8 LT, RMEAIT, FOM MRITHERL & DNA ~— I —ffAT s 1 & 2 A I Of
HEZ T, fHE 2 Ao EHE Lz, (FE1, K1),

HERE O TE I IEAINZ FOM FRMTIC L o TRIBETH D43, FOM fRHT TIIABXRI 72 EZ D DNA &%
FIEICHNTWD TS, B 30T ZREERTZXOMETH DL, BT T LR Z 3
DHEFE T D0 XRTERN, 2n=38 DA I T FF R & 2n=20 DR T ¥ R OHEFEIL 2n=29
L7200 2n=36 DA T T EAERT X R OMERE 2n=28 HHALL L7 DNA & & 72> THfE 72 KR
TERWEDTH D, FERIZ, BA I3 0T ZREDT T OMR (20=37) b, B I U F XX,
7 FERBTE RN, S%IF AT A BT ) AERFFEOIHRET 5~ ——Z2Hv, FCM
fiENT & DOFHSEZITO ZLICL o T, BA U FTERETERT RN T U, 2 b DM
ORI FIREL 70D Z ENHIFRF SN D,

4.4 B

SRR R OB E DOFIAIC KV | BREFIMIE T Z RFEOSMA MR S v, BREFImTET Z %
AT FRLEDOZMER, FREFIMNET 2 K[ T OB ORI~ DB IS T B (K
FTEREDRHE) DARBENTE, TNETDE A, BREHIMM:T & 2 OMREER DO LT
DIERE STV D HEPHIIREH) TdH > THEROMANITFED 5T, MR STV D U S 4R
R7po TRV EBFITHR SN TN Linh | EMSRIEZENET 2B ThidneE 1
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bz,

Sy, BA 30T R LR OAZEFTREMEORE SITONTHAE L. ATV TaeHE
X T ATREVEICREE LRS b ., U B il 2 TR0 S iR~ O S8R TR E) o v Re M o A HE
R0, BREAIME T 2 2 R OZRHERERDERE, WONS EEE IR WA B TOMAIER LT
AREVED A MEIZER LT, =4V 7 2fitfn LR A LSRRI 5 2 & T, BREAImE
FTERDOZENE LTI LY EMBHEERENET DB TN RN 2R T 52N
HETHD,
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