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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”. Considering this, 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.

The herbicide-tolerant B. napus, which is presently used in Japan, has been
assessed and confirmed as not 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
the growth of herbicide-tolerant B. napus from spilled seeds to verify whether there is

a risk to local biodiversity.

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, 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) B. napusis common, which is 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 carried out since 2009 in the Kashima,
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Yokkaichi, and Hakata areas, with relatively large numbers of B. napus possibly
derived from spilled seeds, including the survey relating to gene-flow as described
above. 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 B. 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 2019 surveys

In 2019, samples of maternal tissues (leaves) and seeds were collected (not all
samples included seeds) from B. tornifortii, 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 river reservations along the main roadways
in three port areas, Kashima, Yokkaichi, and Hakata.

In 2019, from 307 colonies in the three port areas, 860 samples of maternal
tissue were collected and analyzed using immunochromatography for two proteins, CP4
5-enolpyruvylshikimate-3-phosphate (EPSPS) and phosphinothricin-N-
acetyltransferase (PAT), which confer the herbicide tolerance. As a result, these
herbicide-tolerant proteins were detected in the samples of maternal tissue collected
from the Yokkaichi port area (67 of the 262 colonies; 165 of 774 samples) and the Hakata
port area (2 of 36 colonies; 2 of 63 samples). No herbicide-tolerant proteins were
detected in the Kashima port area, where 23 samples were collected from 9 colonies.
The herbicide-tolerant protein was detected in the Kashima port area in 2015, and in
the Hakata port area in 2011, 2012, 2014, 2015, and 2017, and the Yokkaichi port area
each year during the period 2011-2018.

Flow cytometry and DNA marker analysis detected no putative hybrids among
five samples of maternal plants from four colonies on the Yokkaichi riverbanks, and it
was unclear whether these samples were B. napus or B. rapabased on morphology. One
sample of a maternal plant from one colony was unclear. It may have been B. juncea
based on morphology and DNA marker analysis indicated this sample was not a
putative hybrid. Although no possible hybrids were detected in 2012, 2013, 2017, or
2018, the presence of hybrids was confirmed in 2009, 2010, 2011, 2014, 2015, and 2016.

An herbicide-tolerant protein (CP4 EPSPS) was detected in two samples from two
5



colonies among the seeds and seedling samples of maternal plants that contained no
herbicide-tolerant proteins. Two herbicide-tolerant proteins were detected in one
sample from a colony among the seed and seedling samples of a maternal plant that
contained only CP4 EPSPS. Together with previous results, these findings suggest the
possibility of the occurrence of crossing between two types of herbicide-tolerant B.
napus populations at sites where the maternal plants were present. Herbicide-tolerant
B. napus were detected only near the bridges of the main roadway over the rivers,
consistent with previous results obtained until 2018.

In 2019, three samples from one colony along the roadsides of the Yokkaichi
port area and one sample from one colony along the roadsides of the Hakata port area
were confirmed to be B. juncea, and no herbicide-tolerant proteins were detected in
these B. juncea. The presence of B. juncea was confirmed along the roadsides of the
Hakata port area in 2012, 2013, 2015, 2016, and 2017, and in the Yokkaichi port area
2014-2018, and no herbicide-tolerant proteins were detected in these B. juncea.

In conclusion, the results based on the 2019 and previous surveys 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. These have been confirmed only along
major transportation roadways and have shown a low expansion tendency. These

observations suggest no current risk to local biodiversity.
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5-033 - 6 M PER) 1| - -
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5-033 - 10 M PER) 1| - - O
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5-033 - 12 M REDI - -
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6-078 - 1 M EH)I| - - O
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JEB V5 VS JE 0 Mtk s S BRER S 4072 6 BEFE D 14 306k, DU A e A0 g ) HE I S 407 26 BEW
D 62 T & ONEZ U IO LS HERIR S Tz 7 BEE D 24 BUBEDN 04 S 4u. BRECHIE 2 o /3
JEIIRE S o Tz,

KT T REFORNER
DU H TR JE L HI A S EL I S FU7m 79 BEVE D 189 FEE K OMEL S Bk JE 30 Hidsk 2 S ER I X 7= 4
BEPED 8 ST v, BREAIMME Z X7 B & o 7=,

NI EA ATEF, INTHTVBFRONY T ZXBFORHRER

DU H e 0 Hide s D BRI S AL72 23 BEVR 48 BURE, TR R I H) DRI S A7z 9 RV 12
AREt DO N~ Z A 2 A TTHIED DI S L7z 4 B 10 3Bt D 2 T T T o RO E
R DI S T 1 BETE 2 3Bt DAY FF Z X000 Shv, BREAIME 2 o X7 B3k
SN oT,
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&9 EFHABIOVWTEHATMEBIZE TV IR OEREFMES OB REESI
AHBETORMBEER

i DU | Sk | TR &t
AN fE-EE | REUBRT ) ) o o
& BN BB | BER BB | BER BN BER BN
. EEBL 0 0 0 of o 0 0 0
FIARNI | INRIIKAE
5 118K 0 0 0 0 0 0 0 0
BB 2 2 0 of o 0 2 2
RERNI | HEEAAE
71185 5 10 4 5 0 0 9 15
= EROL 0 0 1 1 0 0 1 1
B | $%E)l| #HEXE
* 71185 4 4 5 8 1 1 10 13
EEEBL 0 0 1 1 0 0 1 1
T EHKE
118K 5 6 1 1 0 0 6 7
‘ L 0 0 0 of o 0 0 0
BB | EZ/4/1R
- 71185 0 0 0 of o 0 0 0
ES ‘ AL o o o o o o o0 O
)| EEIERH
71185 0 0 0 of o 0 0 0
_ EEEBL 2 2 2 2 0 0 4 4
&t
118K 14 20, 10 14 1 11 25 35
EXNORH 16 22| 12 16 1 1 29 39
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F 10 EEH(REE) BREISFEMLE-EFICHTE2REIOTN57%I12&S CP4
EPSPS A /N9 B R U PAT AU /N0 BDREHRR

| #EEs | s | RBEFRGET) | CPAEPSPS | PAT | BIEMORE |

RS2 x
5-001 — 2 S N 240 - - -
5-001 — 3 S IR 379 - -
5-002 — 1S IR 342 - -
5-003 — 1 S IR 488 - —
5-003 — 2°S INE 74 - -
5-003 — 3 'S IR 326 - _
5-004 — 2°S IR 409 - -
5-004 — 3S 2Nl 211 - -
5-004 — 4°S IR 248 - -
5004 — 5 S NE 312 - —
5005 — 1 S NE 289 - -
5-007 — 1S INE 118 - -
5-007 — 2 S ANl 275 - -
5-007 — 3 S NE 325 - -

- BUTIREATES NVENRHSA G- EBEDTERERMES VBN R
HEhighor=EH),

® 11 HATECER) ADMEMIBERLE-EFICHTIEEIOATMN S5T7%IZED CP4
EPSPS A /N0 B RU PAT AU\ BDREHRR

[ HE®EE | aNe [EEETREET) ][ CP4EPSPS | PAT [ #EMORE |

AV F AR
1-008 — 3 S #nEe) | 164 - -
1-010 — 1 S R 114 + PAT
1-024 — 1S =) 169 I B EHEL
1-024 — 2 S I 178 - s EL
1-024 — 3 S EH)I 136 - EHEMEEEL
4-001 — 2°S PER)I 97 PAT

4-004 — 1S ER)I 397 PAT
4-004 — 2°S SR 138 - _
4-006 — 4 S PER)I 91 - -
4-007 — 1S SEI 201 + PAT

- BUTIREFWES NV ELBRHE SN G -R (B ED TEXRERTE S OB BR
BUT RN BERBRHEINT-FE ., CP4 EPSPS: BHE¥T CP4 EPSPS

HEhh-o-HH), +:

Ao R2BRBEENT=REE, PAT: BHEY T PAT 408 BHEEN-EH . ELO&IX, XD
BF0Ba LR, IKE:cP4 EPSPS /0B A B HEN RN, B8 PAT 2/ EARBHE
hi=gH.
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4-025 — 4 S #nEe)!| 204 + PAT
4-026 — 2°S Rl 342 + PAT
4-027 — 1S Rl 431 - _
4-027 — 2°S Rl 188 n PAT
4-027 — 3 S Easlizal| 324 " PAT
4-027 — 58S #nEe) | 508 - _
4-027 — 7S Rl 282 + PAT
4-027 — 8'S R 316 - -
4-027 — 9°S R 132 - -
4-027 — 10 S 0!l 336 i PAT
4-029 — 1S R 98 - —
4-031 — 1 S EE)I| 196 - -

4-032

4041 — 3s|] TN | 163 | - | 4+ | PAT

FfE) |

134

ERXFE2T

5011 — 1S REI 159 - -
5-012 — 1S SEII 236 - -
5-012 — 2 S S 252 - -
5-012 — 3 'S SR 576 - -
5-015 — 1 'S SEI 829 - -

- BETIRERIMEI NN VELREIN G E BB EDTIERERITES 2 RV EHR
HEnGM oM. +: BE T\ VENEHIN -3 .. CP4 EPSPS: BHE¥)T CP4 EPSPS
AoR2BRBEENT=EE, PAT: BHEW T PAT 408 BHEEn=-EH. EILO&IX. kD
BF0Ba LR, IKE:cP4 EPSPS /0B A B HEN RN, B8 PAT 2/ EARBHE
M=, 8 CP4 EPSPS 2 /0B & PAT 40 BA RSN =5¥ .
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HAHES e FEEFEFH(HETE) | CP4 EPSPS PAT BHEY DFER
5-015 — 2 S PER)I 211 - - —
5-016 — 3 S SEI 121 - - -
5-016 — 11 S EB) 1 124 - — -
5-016 — 12 S EB) 1| 152 - - _
5-016 — 13 S PER)I 191 - - —
5-017 — 2°S PER)I 109 - - -
5-021 — 2 S SEI 92 - - -
5-023 — 1 S PEB) 11 12 - - -
5-025 — 1S EB) 1| 117 - _ -
5-026 — 1S PER)I 85 - - —
5-026 — 2 S PER)I 415 - - -
5-027 — 3 S PER)I 335 - - -
5-027 — 4 S PER)I 97 - - -
5-028 — 1 S PEB) 1| 91 - - -
5-028 — 3 S SEI 393 - - _
5-031 — 1S PER)I 310 - - -
5-031 — 2 S R 203 - - -
5-033 — 10 S PER)I 126 - - -
5-034 — 1 S PEB) 1 88 - - _
5-035 — 2°S EB) 1| 179 - - _
5-041 — 2°S PER)I 251 - - -
5-041 — 3 'S PER)I 187 - - -
5-041 — 4 S PER)I 123 - - -
5-041 — 5 S PEB) 1 110 - - _
5-041 — 6 S EB) 1| 180 - - -
5-042 — 1S PER)I 404 - - -
5-042 — 2 S PER)I 479 - - -
5-042 — 3 'S PER)I 250 - - -
5-043 — 1 S PEB) 1 927 - - _
5-043 — 3 S EB) 1| 377 - — -
5-044 — 2 S PER)I 161 - - -
5-044 — 4°S PER)I 276 - - -
5-044 — 5°S R 369 - - -
5-044 — 7S SESI 366 - - -
5-044 — 8 S EB) 1 314 - - _
5-044 — 10 S PER)I 211 - - -
5-044 — 11 S SESI 214 - - _
5-044 — 12 S PIER)I 227 - - —
5-044 — 13 S PER)I] 245 - - -
5-044 — 14 S ER)I] 216 - - -
5-044 — 15 S SES 295 - - -
5-044 — 16 S PER)I 273 - - -
5-044 — 17 S SESI 394 - - -
5-045 — 1 S PIER)I] 117 - - _
5-045 — 2 S EB) 1 116 - - _
5-047 — 2 S EB) 1| 103 - - -
5-052 — 1 S R 131 - - —
5-053 — 2 S EH)I 220 - - -
5-053 — 3 S EH)I 350 - - -
5-053 — 4 S ZHI 185 - - -

- R T IREAMES NV ENRESh G o -EH(BEN TIIREAMES D VBN MR
HEhighor=EH),
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HAHES e FEEFEFH(HETE) | CP4 EPSPS PAT BHEY DFER
5-056 — 2 S EH)I 247 - - —
5-056 — 3 S EH)Il 218 - - -
5-056 — 4 S T 196 - - _
5-058 — 2 S I 354 - - _
5-058 — 3 S =1 513 - - _
5-058 — 4 S =1 154 - - -
5-061 — 1 S Z )1 102 - - —

o+
3-001 — 1S I 152 - - _
3-001 — 2°S EH)I 435 - - -
3-001 — 3 S EH)I 903 - - -
6-002 — 1S SEI 480 - - -
6-002 — 2 S PER)I 433 - - -
6-003 — 1 S EB) 1 326 - - -
6-003 — 2 S SEI 310 - - _
6-003 — 3 S PER)I 225 - - -
6-004 — 2 S SEII 244 - - _
6-004 — 3 S PER)I 348 - - -
6-005 — 1 S EB) 1 816 - - _
6-005 — 2 S EB) 1| 465 - - _
6-005 — 3 S PER)I 293 - - -
6-006 — 1 S PER)I] 409 - - -
6-006 — 2 S SESI 711 - - _
6-006 — 3 S ER)I] 566 - - -
6-007 — 3 S EB) 1| 351 - - -
6-008 — 1S PER)I 427 - - -
6-008 — 2 S PER)I] 515 - - -
6-008 — 3 S PIER)I 391 - - -
6-009 — 1S EB) 1 512 - - _
6-009 — 3 S EB) 1 549 - - —
6-010 — 1S PIER)I 970 - - -
6-010 — 2 S PER)I] 501 - - -
6-010 — 3 'S PIER)I] 608 - - -
6-011 — 1S SESI 218 - - -
6-011 — 2 S EB) 1| 186 - - -
6-011 — 3 'S PER)I 311 - - -
6-012 — 1S SRS 405 - - -
6-013 — 1 S SESI 487 - - _
6-013 — 3 S SESI 356 - - -
6-014 — 1 S EB) 1 329 - - -
6-014 — 2 S MEB) I 293 - - -
6-014 — 3 S PIER)I| 383 - - -
6-015 — 1 S RESI 833 - - -
6-015 — 2 S SESI 1230 - - -
6-015 — 3 S ER)] 818 - - -
6-016 — 1 S EB) 1| 121 - - -
6-016 — 2 S PIER)I| 93 - - -
6-016 — 3 S PER)I] 1424 - - _
6-017 — 1 S SRS 667 - - -
6-017 — 2°S EB) 1 372 - - _

- R T IREAMES NV ENRESh G o -EH(BEN TIIREAMES D VBN MR
HEhGh>1=3H ), BADERD ? (L. BORENFHENCHMTHIELETT
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AHES e FEEFEFH(HETE) | CP4 EPSPS PAT BHEY DFER
6-017 — 3 'S PER)I 375 - - -
6-018 — 1S SEI 404 - - -
6-018 — 2 S EB) 1 443 - - _
6-018 — 3 S EB) 1| 330 - - _
6-019 — 1S PER)I 382 - - —
6-019 — 2°S PER)I 248 - - -
6-019 — 3 S SEI 286 - - -
6-020 — 2 S ER)I 190 - - -
6-020 — 3 S EB) 1| 437 - - -
6-021 — 1S SESI 177 - - -
6-021 — 2°S PER)I 427 - - -
6-021 — 3 'S SEI 315 - - -
6-022 — 1S PER)I 451 - - -
6-022 — 2 S EB) 1 419 - - _
6-022 — 3 S SEI 521 - - _
6-023 — 1S PIER)I 267 - - -
6-023 — 2 S SEII 313 - - -
6-023 — 3 S PER)I 176 - - -
6-024 — 1 S EB) 1 465 - - _
6-024 — 2 S EB) 1| 289 - - _
6-025 — 1S PER)I 1854 - - -
6-025 — 2°S PER)I] 782 - - -
6-025 — 3 'S SESI 757 - - -
6-026 — 1 S ER)I] 150 - - -
6-026 — 2 S EB) 1| 372 - - -
6-026 — 3 S PER)I 309 - - -
6-029 — 1S PER)I] 895 - - -
6-029 — 2°S PIER)I 755 - - -
6-029 — 3 S PER)I] 890 - - -
6-030 — 1 S EB) 1 390 - - —
6-031 — 2°S PIER)I 352 - - -
6-031 — 3 S PER)I] 157 - - -
6-033 — 1S EE) I 94 - - -
6-034 — 1S 2RI 414 - - _
6-034 — 2°S nEe) | 225 - - _
6-035 — 1 S R 408 - - —
6-035 — 3 'S 2EE) I 516 - - -
6-036 — 1 S EE)I| 437 - - _
6-036 — 2 S 2RI 156 - - -
6-037 — 1 S )| 239 - - -
6-037 — 3 S R 161 - - -
6-039 — 1S #EE) I 283 - - -
6-039 — 2°S 2RI 383 - - -
6-039 — 3 'S 2pRE)I| 458 - - -
6-040 — 2 S R 460 - - -
6-040 — 3 S Ee) | 538 - - -
6-041 — 1 S R 789 - - -
6-041 — 1 S 2pEE)I| 196 - - -
6-041 — 3 'S pEE)I| 205 - - -
6-042 — 2°S R 302 - - -

- R T IREAMES NV ENRESh G o -EH(BEN TIIREAMES D VBN MR
HEhighor=EH),
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ﬁﬂ%v e FEEFEFH(HETE) | CP4 EPSPS PAT BHEY DFER
6-042 3S )| 186 - - -
6-044 — 1S 2RI 491 - - —
6-045 — 2 S 0k 212 - — -
6-047 — 1 S 2R 1325 - - _
6-047 — 2 S R 369 - - _
6-047 — 3 'S )| 551 - - -
6-048 — 3 S 2RI 740 - - -
6-049 — 1S 2RI 874 - - _
6-049 — 2 S )l 1285 - - _
6-049 — 3 S R 497 - - _
6-050 — 1S )| 738 - - -
6-050 — 2 S 2RI 893 - - -
6-050 — 3 S 2Rl 854 - - -
6-051 — 1S 2RI 552 - - _
6-052 — 1S 2Rl 889 - - _
6-052 — 2 S R 534 - - -
6-052 — 3 'S 2R 808 - - -
6-053 — 1S )| 489 - - -
6-053 — 2 S 0| 814 - - _
6-054 — 1 S 2Rl 345 - - _
6-054 — 2°S EE) | 416 - - -
6-054 — 3 S R 405 - - -
6-055 — 1 S Rl 654 - - -
6-055 — 2 S 2RI 713 - - -
6-055 — 3 S R 497 - - -
6-056 — 1 S R 791 - - _
6-056 — 2 S RE) | 528 - - -
6-056 — 3 S 2RI 701 - - _
6-057 — 1 S 2RI 619 - - -
6-057 — 2 S R 524 - - _
6-057 — 3 S R 741 - - _
6-058 — 1 S EE) | 492 - - -
6-059 — 1 S EE) I 675 - - _
6-059 — 2 S 2RI 805 - - -
6-059 — 3 S nEe) | 481 - - _
6-061 — 1 S R 296 - - —
6-061 — 2 S 2EE) I 478 - - -
6-061 — 3 S EE)I| 202 - - _
6-062 — 1 S 2RI 1412 - - _
6-062 — 2 S e 819 - - -
6-062 — 3 S R 845 - - -
6-063 — 1 S #EE) I 396 - - -
6-063 — 2 S 2RI 1004 - - -
6-064 — 1 S 2pRE)I| 1119 - - -
6-064 — 2 S nEe) | 1221 - _ Z
6-065 — 2 S nEe) | 485 - - -
6-066 — 1 S R 479 - - _
6-067 — 1 S 2pEE)I| 662 - - -
6-067 — 2 S 2pEE) | 575 - - -
6-067 — 3 'S R 565 - - -

- R T IREAMES NV ENRESh G o -EH(BEN TIIREAMES D VBN MR
HEhighor=EH),
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HAHES paIEA FEEFEFH(HETE) | CP4 EPSPS PAT BHEY DR
6-069 — 1S EH)I 340 - - -
6-069 — 2 S EH)Il 238 - - -
6-069 — 3 S T 751 - - _
6-070 — 1 S I 1143 - - _
6-070 — 2 S =) 889 - - -
6-070 — 3 'S EH)I 510 - - -
6-071 — 2°S I 242 - - -
6071 — 3 S ZHI 285 - - -
6-072 — 1S I 811 - - _
6-074 — 1 S EH)I| 269 - - -
6-074 — 2°S EH)I 483 - - -
6-074 — 3 S I 318 - - -
6-075 — 1 S I 522 - - -
6-075 — 2 S I 250 - - -
6-076 — 1 S I 404 - - _
6-076 — 2 S EH)I 624 - - -
6-076 — 3 S I 435 - - -
6-077 — 1S EH)I 521 - - -
6077 — 2 S Z2H)1 495 - - -
6-077 — 3 S I 564 - - _
6-078 — 1 S =) 509 - - -
6-078 — 3 S EH)I| 657 - - -
6-079 — 1 S EH)I 141 - - -
6-079 — 2 S ZHI 1151 - - _
6-079 — 3 S I 790 - - -
6-080 — 1 S EHI| 145 - - -
6-080 — 2 S EH)I 279 - - -
6-080 — 3 'S EH)I 177 - - -
6-081 — 1 S ZHI 260 - - -
6-081 — 2 S I 232 - - _
6-081 — 3 S = 134 - - -
6-082 — 1S EH)I 419 - - -
6-082 — 2°S EH)I 411 - - -
6-082 — 3 S EH)I| 325 - - -
6-083 — 1 S I 699 - - -
6-083 — 2 S = 512 - - —
6-083 — 3 S EH)I 425 - - -
6-084 — 1 S = 114 - - -
6-084 — 3 S EH)I 190 - - -
6-086 — 1 S I 177 - - -
6-086 — 2 S = 328 - - -
6-086 — 3 S = 308 - - -
6-087 — 1S =) 803 - - -
6-087 — 2 S =) 309 - - -
6-090 — 2 S EHI 308 - - -
6-094 — 1 S E4)1 305 - - -
6-094 — 2 S = 83 - - -

NIA (Y
11-001 — 1 S PIER)I] 74 - - -
11-001 — 2 S PER)] 109 - - -

- R T IREAMES NV ENRESh G o -EH(BEN TIIREAMES D VBN MR
HEhighor=EH),
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HAHES paIEA FEEFEFH(HETE) | CP4 EPSPS PAT BHEY DR

11-001 — 3 S PER)I 113 - - -
11-002 — 1S SR 92 - - -
11-002 — 2 S PER)I 134 - - —
11-003 — 1 S EB) 1| 90 - - -
12-001 — 3 S PER)I 93 - - -
12-003 — 1 S PER)I 68 - - -
12-003 — 2 S SEI 54 - - -
12-003 — 3 S EB) 1 69 - - -
12-005 — 1 S EB) 1 60 - - -
12-005 — 2 S PER)I 111 - - -
12-005 — 3 S PER)I 95 - - -
12-006 — 1 S SEI 92 - - -
12-006 — 2 S PER)I 97 - - -
12-006 — 3 S EB) 1 99 - - -
12-007 — 1 S SEI 77 - - -
12-007 — 2 S PER)I 109 - - -
12-007 — 3 S SEII 125 - - -
12-008 — 3 S PER)I] 67 - - -
12-009 — 1 S PER)I] 84 - - -
12-009 — 2 S EB) 1| 97 - - -
12-010 — 1 S PER)I] 126 - - -
12-010 — 2 S PER)I 125 - - -
12-011 — 1S SES 126 - - -
12-016 — 1 S EB) 1 129 - - -
12-016 — 2 S EB) 1| 257 - - -
12-017 — 1 S PER)I 114 - - -
12-017 — 2 S SRS 88 - - -
12-017 — 3 'S SRS 224 - - -
12-018 — 1 S EB) 1 80 - - -
12-018 — 2 S EB) 1| 95 - - -
12-021 — 2 S PIER)I| 76 - - -
12-021 — 3 'S PER)I 70 - - -
12-022 — 1 'S SRS 40 - - -
12-022 — 2 S SESI 88 - - -
12-022 — 3 S EB) 1| 132 - - -
12-023 — 1 S SES 125 - - —
12-023 — 2 S SESI 75 - - -
12-023 — 3 S SRS 114 - - -
12-025 — 1 'S pRE)I| 89 - - -
12-025 — 2 S )| 120 - - -
12-026 — 1 S R 140 - - -
12-026 — 2 S izl 100 - - -
12-027 — 2°S 2RI 113 - - -
12-028 — 1 S 2pRE)I| 141 - - -
12-028 — 2 S R 136 - - -
12-029 — 2 S ZHI 93 - - -
JINTHSY

15-002 — 2 S PIER)I| 86 - - -
15-002 — 3 S PIER)I] 89 - - -
15-003 — 1 S PEB) 1 58 - - -

- R T IREAMES Y RV ENRESh G o -EH(BEN TIIREAMES D VBN MR
HEhighor=EH),
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ntﬂ%vs aIEA IEIIEFEGERE) | CP4 EPSPS PAT FHEY DRER

15-003 2'S PER)I 65 - - -
15-003 — 3 S NER)I 102 - - _
15-004 — 1 S PER) 1| 36 - - -
15-004 — 3 S PER)I 109

15-005 — 1 S =1 144 - _ -
15-005 — 2 S EH)I 223 - - -
15-005 — 3 S EH)I 279 - - -

- ZETIREAMES Y NV ENRESA G o -EH B EN TIIREAmMES2 D VBN MR

HEhighor=EH),

% 12 EEEB(ERAR) BAtEISERLE-BEFIcHTIAREIOTNTSIEIZLS CP4
EPSPS A /N9B R U PAT AU /N0 BDRERR

[ #W&Es [ @& [FEETHAET) [ CPAEPSPS | PAT | BENORE |
A I TFEF
1-026 — 1S A 187 - - -
1-030 — 1S )| 491 - - -
1-033 — 1S sl 113 - - _
4-056 — 1S A 192 - — _
T%f&%
5-062 18 A 160 - - EHEMREEL
5-063 — 1 S A 479 - - -
5-064 — 1S A 287 - - -
5-064 — 2 S ZEV| 534 - - —
5-064 — 4 S A 196 - - _
5-066 — 1 S E5E) 1| 749 - - -
5-066 — 2 S E5E) 1| 499 - - -
5-066 — 3 S E5E) 1| 145 - - -
5-066 — 5 S E5E) 1| 543 - - -
5-068 — 1 S sl 232 - - _
5-068 — 2 S E5E) 1| 363 - - -
5-068 — 3 S BT 1| 825 - - -
5-068 — 4 S HE5E)1| 404 - _ -
5-069 — 1S EEall 328 - - BEmEREEL
5-069 — 2°S E5E) 1| 817 - - BEmEREEL
5-069 — 3 'S E5E)1| 399 - - BEER R EL
5-069 — 4 S E5E)1| 445 - - BHEE N EL
5-070 — 1 S E5E) 1| 568 - - BHEmE N EL
5-070 — 2°S E5E) 1| 418 - - BHEmE N EL
5-070 — 3 S L) 1| 414 - - BEmEHEL
5-070 — 4 S E5E) 1| 172 - - BHEE N EL
5-070 — 5 S E5E) 1| 244 - - BEmEHEL
5-070 — 6 S EaE)1| 353 - - EHEMREEL
5-070 — 7 S 55 1| 143 - - EEMEREEL
hovF
6-095 — 1S B 338 - - -
6-097 — 1S B 250 - - -

- ZE T IRERTES Y RV ENRHESA G o -EH(BEN TIIRERMES2 D VBN

HEhEhor=EM),
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HEES e FREGEFH(HETE) | CP4 EPSPS PAT FHEY DIER
6-097 — 2°S A 97 - - -
6-097 — 3 'S A 291 - - -
6-098 — 1S Al 154 - - _
6-098 — 2 S A 96 - - -
6-098 — 3 'S Z=V 175 - - -
6-099 — 1S BRIl 208 - - _

NI EZA Y

12-030 — 1 'S A 79 - - -
12-032 — 2 S A 58 - - -
12-034 — 1 S AT )1 59 - - -
12-034 — 2 S HEAZ)N| 81 - - -
12-036 — 2 S FEAZ)N| 141 - - —
12-037 — 2 S sl 60 - - -
12-038 — 1 S FEEE)N 258 - - -
12-039 — 1 S EDEZ) 1| 111 - _ —
12-041 — 1S AT )1 100 - - -
12-041 — 3 S AT 1] 93 - - -
12-042 — 1 S AT )1 71 - - EHEmE gL
12-042 — 2 S fEEZ )| 66 - - BEmREHEL
NYTF R

21-001 — 1 S A 674 - - -
22-001 — 1 S Z=V 206 - - -

- R T IREAMES Y RV ENRESA Mo -EHBEN TIIREAMES D VBN MR
HEhighor=EH),
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3.1.3  FEADOBREAIM M HT

BH L7238 e 0T T ORI HBREAIMYE 2 7 BOFELEA S B8R
T OREZEOFEM RN 24T 5 7o, B0 D IEEF S THds U 72 FAEOBRELAIME 2 57~ 7=,
FI, BT OHHTICIT CP4 EPSPS # L /87 E 721X PAT % U7 B Szt A 3 v
F 2 % 26 BEED DO 39 RBIOFE T4, Fi-lo 1 KES 720 20 kL (3. 1. 2. THE T OHEEIZH
W72 20 REABRNZ B O DA, 20 RO EETHEE) Y. Zha 7 A= (FFEl=s) W
ICRRE L72 910 X 1350 nm D7 T AF w7 r—A (1 3B - 1 FEEOBREAHZ0 44550 1 47—
) A 1S 0 2 KEICFERE L, EAEZRE L,

1 X CIERERRE 13 0 BICHFRAFHE L. 16 HH & 20 H BIZ/KEK T 400 fFIZAR L 72
YRV —hK (T K7 v Tevy 7 Aa— K, Monsanto, Antwerp, Belgium) K&K (&
RER 1.2 g/ 7V ARY— U UL 2, 910X 1350 m DS T AF v 7 r—A 17 —2A
7014 0 (40.1 kg ae/ha (ae it acid equivalent :EEHatR) |ZFAY) BATL7=, 2MIE D
PREFIUETS 7 B BICEEOEBTRNEZBEL, ABFL TS L0 % 7 U AR — MEEE A,
FEFEL T D b D% 7 U AR — MBS E Uiz, B8R, BARIZET LT D EE L3
L7 EARDZEITEA 63T, GBS IR 72 BRI L 2 o T,

9 1 X CIIREfER% 13 H BICRIFRAZFR L, 16 HH & 20 H BIZ/KIEK T 800 fFIZAR
L7 VR x— b (VA He, Bayer CropScience, Frankfurt. Germany) KIAR (FiKiEREE
$10.23 g/0D TNV X —F (TrEZYLDL-RET T=0—-A) (AF)N) RAT 4 F—
K)) . 910 X 1350 mm DT AF v 77— A1 7—2H7=0#4 0 (7.5 kg ai/ha (ai L
active ingredient: HZIASY) (ZHIY) WA Liz, 2 [B1H OFREALEEL 7 H BICEEDET
WEBZEL, ZF LTS b0 7R3 — MEEER, FMELTWD b D% 7Lk T %
— MBS E LT, BB, AE L0 2K & A8 L7 IR O 22T & 0T 5B H
L A (LN S/l

Sz, ZUARY— MNtEZR LIEFEAEIZIZ IR 2 — e L, ZvdR s 32— Mk
R LEFEAIITZ Y AR — MU LT, FREIZHWT 2 FEOREAImMEZ &R
FAOH A FAE LT,

fERAR 131 d, RPICITFEL, REES (EEE S+ L) SREBH AT oW )I14, 4%
REHREOBRERE -5, A BRERN OGN S REREEL - F8E8 - MR S, R RR & O
T DRRELFIME 2 o 787 BTG A m LTz,

VU H OIS D% A T T & R B 26 BEE D 39 R S BRI L - RN, & T
FEE L FEENG DAL, RAEYAR CIIBREAIMNE 2 > X 7 B AR S 72 o 7o R H ok
DOFEF7>5 CP4 EPSPS X U R RSN b 0N 2 B Q3EH) Hotzd, EAETHY
VR — MiPEZz R L2 02y 1% (1K) o7 (1-003-1L), 1 ##% (1 #UB) DA T
EBREANM TR & 722025 72 (4-009-2L), ZAuid, #&FE U 7o Fd 1 o0 I BREEAImTE 2 B> FE 1
WEENRDoTT-DEEZ BND, £7-. CP4 EPSPS # L 7 B O H )3 il S - Bl T
fli725 2 F%H (CP4 EPSPS. PAT) DBREAIMMES X7 EARME SN b O 1 FE D 13
Bt v FATH 2 EOREAMMEZ R L7z (4-025-3L),
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x 13 WATH®R(ZER) B2thEMoBRL-BFOSERERMES(VESRESh LD

DRLEDORERITED FHTHER
G T
s [Fh ; SR—
TIR | 4 JILR N
T HEET I gk TR
seEs | e | e es| T E S e wen | T g — | BEYO luzons
E2' [ipgEE=S L it i R
E3 EEH ;
PEEAE A
= # ol
A3V ax

2B

1 L| el PAT PAT
1-024 — 1 L| EdJI 169 20 20 0 0 20 20 20 0| mremastiim L PAT
4-001 — 2 L| AER)I 97 20 19 0 0 20 19 13 0 PAT PAT

4-010 6 L| WEBII 20 19 0 0 20 20 20 0
4-010 —10 L| AERII 146 20 20 0 0 20 20 20 0 PAT PAT
4-016 — 1 L| @)l 231 20 20 0 0 20 20 11 0 PAT PAT

4-025 — 3 L| spER) 575 20 20 20 12 20 20 18 16 CP4 EPSPS,PAT
4-025 — 4 L| )l 204 20 20 0 0 20 20 20 0 PAT PAT
4-026 — 2 L| Rl 342 20 19 0 0 20 20 20 0 PAT PAT
4-027 — 2 L| gl 188 20 19 0 0 20 20 20 0 PAT PAT
4-027 — 3 L| &Rl 324 20 20 0 0 20 18 15 0 PAT PAT
4-027 — 7 L| )l 282 20 20 0 0 20 20 16 0 PAT PAT
4-027 —10 L| )l 336 20 19 0 0 20 20 18 0 PAT PAT

sl | 134 | 200 20 O O 20 20 20 O Pa__| PAT_ |
| 4-041 — 3 L| T | 163 | 20 20 o O 20l 20l 17l 0] PAT | PAT |

CP4 EPSPS: ¥, ¥ F T CP4 EPSPS #u /0 BB Eh =¥, PAT: B4, 3 EF T PAT
o RIBELRBREENERE., ELORRIROESY. KB : 5 URY— ittt DA% RU-E4E
#FEETHEE . CP4EPSPS Ao Ny E RRH S -BEY - BFHH . B VLRI R —hi
DAHERL-REBREESTHM. PAT 2o\ VEL B HSI-BEY-EFEH &E: JUFRY
—MHER VBT VRS R — N EE R U= RERBBEE ST K. CP4 EPSPS 42/ 0B L PAT 2V
RIVERRHSNh-TEFEH.
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3.1.4 BREAIMHERAD X 7 B R OSBIE T 0 M

BRI O RAD 5 BEREAIMMEZ R L2 b O LEERE 7203 2 @R 6, BEoMkZE
BTV 7 LT Y ARY— MigtE» 37 E (CP4 EPSPS) KR ONEIRT- (cpd epsps) . 7V
R x— Mt o378 (PAT) KOS T (bar) OO EAToT2, #2237 EDOGHTIE,
FEFIZx LT T 7D ERIERIC, s v~ 77 7IRICEVITo T, BIBFOSHTIL, BN
HIRFE L7247 ADNA X LT, PCR (AR YU AT —BHHHNIE) EICX 200 (K3) &, 20
BEIME S 4072 DNA O EES 2 RET H 2 LICk ViTo72, PCR OF T A ~—1F, EBIFREL
FIMHE T 2 RIZHWLITWD Z ENRGho> T D epd epsps BT DWNERDHELS], EPSPST

(5" ~AAGAACTCCGTGTTAAGGAAAGCGA-3" ) J2 ON EPSPS8 (5" ~AGCCTTAGTGTCGGAGAGTTCGAT-3" ) & |
bar A& O WL @ B ¥ bar7 (5 ~ACAAGCACGGTCAACTTCCGTAC-3" ) K& Y bar8 (5 -
GAGCGCCTCGTGCATGCGCACG-3" ) % V7=, PCR St 94°C3 47, (94°C1 43, 60°C1 47, 72°C2 43)
% 35 A 7, 72°C10 43 TiTo 72, DNA HEJEECIHIOYEIL, PCRIC K 2 HEWEFEY) (cpd epsps
320bp. bar 330bp) % ExoSAP (Applied Biosystems™ ExoSAP-IT™ Express PCR Product Cleanup
Reagents, Thermo Fisher Sicentific) #LERf%. EPSPS8 K (Nbar8 # 7 J A ~<w—& L CTHW,
DNA > —/%r > % — (3730DNA Analyser, Thermo Fisher Sicentific) %W TiT-7-,

A MPCNC1 2 3 4 5 6 78 9 101112 13 14 15 16 1718 19 20 M

500 bp - fem
300 bp - >

e e R R e R S A Sl e S S e e e

B MPCNC1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 M

30[]bp. e D e e e e G B S S e N e

3 PCR [2&d cp4 epsps BIEFAE LU bar BizFB)DEHDH
TERREDEMNSY /L DNA L. cp4 epsps BInFET=(E bar B FERENICEET
35754<—%HT PCR #{Tofc M: R FEVT—H—, PCREFIMIEEEFERDOLAHH
S>TWSEEFHRAMZF2REER 30 £54 4-036-1LHMHE)S / LEAWE=ROTF4Tav b0
—JU,NC: FFHAMAFFEF RS /L DNA ZAHVE=RAT4TaVbA—IL, 1 D 20AB LTV
1 M 17(B): REMEEEFEFOHE. 2: 1-003-1L; 3, 4: 1-006-1L; 5, 6: 4-003-1L; 7. 8: 4-
003-2L; 9. 10: 4-003-9L; 11, 12: 4-007-3L; 13, 14: 4-009-7L; 15, 16: 4-008-2L; 17, 18: 4-008-8L;
19, 20: 4-008-10L(A), 1: 4-001-2L; 2: 4-004-1L; 3: 4-007-1L; 4: 4-010-6L; 5: 4-010-10L; 6: 4-
032-1L; 7: 4-027-2L; 8: 4-027-3L; 9: 4-027-7L; 10: 4-027-10L; 11: 4-026-2L; 12: 4-025-3L;
13: 4-025-4L; 14: 4-016-1L; 15: 1-010-1L; 16: 4-041-3L; 17: 1-024-1L(B)) , XEN: cp4 epsps &
BEFAB LV bar EIZFB)HED PCR EMDLLIE.,
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W H A O A 3 7 % 26 BEED 39 EORMEY L 0 BRE S - HkEDE
AEED H b, BREFIMEZ R Lz 26 BEEO 38 EIO LS TOERAMAKICH N T, ThEho
FRELANM I X 9% CP4 EPSPS # L /XU & « cpd epsps B+, FT2ILPAT # XV 'E + bar
AT DIFIEDERR S 4L7=, PCR FEEM) OMEELECSIL, DNA Data Bank of Japan (DDBJ) |ZX%%§%
SNTWDLEED cpd epsps BinT (B« Bk 75 144001) FE721E bar Bis+ (B : BiRE 5
X05822) OHEHFFNO—F L BRI —F LTz, TS XD BREFIMmM: T 2 3 23 BREA &
BFaEFoTWD Z EDBHER SN, 2 HEHOREFNZ R 2 8952 A8 K T cP4
EPSPS % > /X V' « cp4 epsps BAG T B L ONPAT & /XU « bar @5+ DIFAEDHER S iz,
WRAER 1417,
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% 14 MATAECER EIMENMFERL-EFHEOBREAMEREDREIOTNT ST
i£E PCREICKD TR

[ . CP4 cp4 BFEHD

AAlES ENIEA * #x &

R / EPSPS* epsps** PAT bar {ﬁﬁ% BEFoER

A ATF xR

1-010 — 1 L| R - - 4+ m PAT PAT
1-024 — 1 L| E&I - — i i EHEY R L PAT
4-001 — 2 L| AR - - n i PAT PAT
4-004 — 1 L| AER)I - - i I PAT PAT
4-007 — 1 L| AZERII - - 4+ m PAT PAT

4-010 — 6 L| AR - - i i PAT PAT
4-010 — 10 L| B - - mn i PAT PAT
4-016 — 1 L| Rl - - - i PAT PAT

4-025 — 4 L| )l - - + + PAT PAT
4-026 — 2 L| #E)l - - + i PAT PAT
4-027 — 2 L| #HmE) - - + & PAT PAT
4-027 — 3 L| #HE) - - i I PAT PAT
4-027 — 7 L| #HmE) - - + & PAT PAT
4-027 — 10 L| %Rl - - + I PAT PAT

gl - | - |+ |+ | P | _PAT__
L4041 — 3Ll THILL - | - |+ | + | PAT__| _PAT |

— BUTIRERMMESI /NN VERRESh G- E . H BT IRERIMHE2 VBN
BHINERH *— ZE5TIIRERMEEGFRABRHIA G, EH. +EZE T IRERm
HEEFA RSN

KE: B, BF 0D CP4 EPSPS S/ AV EAREENIRE. RUREMNT VKRS — M itEE
K9 EHIT, EEHID CP4 EPSPS 3 /898 L cp4 epsps BInFH R ESh-EHE ., S0 -BHEY.
BEFHD PAT 2o RVENBHEINEH . RURENRT LRI R—MREETTEHIC RED
B PAT 8289 B & bar B FHBHEI IR, RE -BiEY. BFH 5 CP4EPSPS 2o/ B E

56



PAT o UBEMMBRHSIEE ., RUEELNT VRS —hiftE LT VRS R —hitEE R &ED

2. BEM S CPAEPSPS 2 /\) B | cp4 epsps BInF & PAT A2 \D &, bar Bz FhEHESINT=
M.
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3.2 FTHEFRIEEN T U FOMOITHAE UM A & B AR TR AR D A
%l$@$ﬁi&ﬁﬁ@%ﬁ%rﬁ(%4%%)

"
“_w- [
z

4 BEEERDIZHIANBFICEITLAEEHEDLEER
BRI E(E T R (21 L) MEMEIL AL 12 FE EWELE,
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® tAIAVFEFTCGEREBLY)
u ERFERCANEF)
m A HSTFCANBF

5 EEEEDME /R)IXEREFIRID
i Hh B 25000 (MR E{E)ERTER. 4 FRL 12 £1 A1 BRITEEREL=.
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X6 mMAMERLCHLANBFCETSREHEDLEEE
MR (BT HHE (S L) BEBE) LU 11 2EXTOSMA M, 2. MEHHHE £EHLE,
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_— ; 5009
12-007_ / 024 [1-007 g=--013 608 i—-s—oul—ﬁ-mz
120095/ B LI E X 10006 & 000 W

c-014 SO0 EWAe-0 AR B o B

5018 10— & [4-006]6-0117/ [T-00516-013
5-021—6-016_3" 1 |11 o 5-022
12-012——— Uit 7, g =
J008]5-024. 6-018 ;R | BB

= 6-019
2SR w—s0m W50 5037

12 ""
=021

12-018—57

12-021—%7
4-013, 6-030

B »
—

A0 FSRGEREELY)
A FECE N W)
LA FETEE NN
FEERTIFFNEHS)
HSLFCANIEE)

sdOPmAP® |

e e
EEBAR INSHSARBALY)
ATI&mE

— T

E7 mEfmERDMED &EXEME(REID
(CJismemime+ 20 n RS- 8%, )
COMEDERICE LTI, ZERTIMREEBHATEEORRE/T. AEERITO2006 ZERKEFT
AV (B EM AR 2,500 GERE 1,000)) 1ZERL-, (RRBES 243 A 10 BT =ZRSH#E 263
B)ARBERUIEATZEAICT. AASOERBEBLThEAESLEN,
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1 »

A3 FERGEEBLY
A7 FERENBE)
A3 F R0 )
HERF 510NN HE)
hZLHENIEE)
NIFLAFNEE)

<d-mdtpro

e

8 PMATERD#IND HEEXIEFA (BRI
(C) emE#iftEr 41 nREEh -3 %)
COMBEOERICE-->TIE. S ERTHREEHHEEEEORREEZH/T. RBERTO2006 =ERXEFT
AL HE ($E R 2,500 GERE# 1,000)) 1Z# AL, (REES $12£ 3 A 10 BT =45 263
S)VEEREEAXIIERTIESICE. AEESORBEGTTNIEESELY,
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AP ERGERALY
tAAIFIRANNE)
AT RINME)
ExRTIIAENRSE)
hSLHERALY
HSLH NS

NTH AT NER)
ANFHILRBAW

(I X RS ]

=T

1)
(=580 j6-0s1
\_,.-—%__M‘\EHEQ,

e L I e

-------

9 MAMERDMEQ ZEHXEME(EHI)

() emeEmimtr 24 nHRsh-2%, )
COMBDERIZLEF->TIE, S ERTHRASHEHSEREORELH/T. AMERITO2006 ZERXFT
AR (B EH R 2,500 GERR#R 1,000)) I1ZEAL, (REEE W24 3 A 10 At =K &5 263
B)ABREREIFERATIHEICE. REEORBE/RTTNITESEN,
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\ KL e X [ (Esm)
10 BEHERDICHLHANBEICHSITLHREEE O LR ER R
BT HHE(SCIL)BEBE) LAV 13 EE F#HEEL-.
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1-026——@

= = L S::.-"
6-005 A—6203 r
e

17-030

1-026—@

A3 FEFGEBRLY

30T HRIHD
FEXGANIEE)

HFLFCANEE) 2 3 B

NIF ACANF) m

NS FRHGERBLY

NG F RGNS

QP up @

11 {ELERDHMEDO GEEII)
FEHbE 25000 FE{R)IEME TR 20 £3 A1 BRIT #EHL-.
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LA FARERBLY
HSFGEEESLY
FEFEF2RCANME)
INTFADGEREBLY
NTE AN

.

12 BEEFADMED (ZFI)

() eRERITET 2R A RSN -3%, )
HuEhE 250000 FE{E)EMEEE TR 24 £9 A1 AT ZHEELE.
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bl

4. &
4

.1 f uﬂﬁ‘l’d:%k O)H:$X

=

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 CERC 18 4ERE) . A Eis (CFRk 16, 20 4FLD) . WA MiHs (CFpk 16~31
) . RV (AL 16 ) . AKEHE (R 19 ) | 18 Rk 17, 18, 20~24, 26,
27, 29, 3LARME) O 8 -DOUSTEHUI S 10 Hidsk D T HHE VR O CRREAIMIME T 2 r o3 i &
TS, FE7z, WK 17T FEELIREISIIIY A s E 2L ﬂﬁﬂmf%ﬁf’%kﬂ}ll#@#ﬁ“}:)ﬁd)
T OWNET b BREFIME T 2 203k L CHEB SN T\ D (K 15), 7eds, BEEHUKIC
B BREANME T 2 3 OB TR EE OLURTOTHE T HHRR SN TG 2978,

#15 TR 16~31 EFEDEBRZLZTORBMBICHITEFIRERUIDIVFTORERHEFE

BLA L Hhig BDEFEERAL AT 2R

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

FE 16 18 18*

iR 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 26, 27, 28, 29, 30, 31

RRAE 17,19 17 19*

mE 16 19 19*

F% 19* 17, 19*

KE 19 17,19

AL A 17 17*,18*

EE2 17 18, 20, 21, 22, 2324, 25, 26, 27, | 17*, 18, 20, 21, 22, 23, 24, 25, 26",
28, 29, 30, 31 27, 28, 29%, 30%, 31

BT IREFE, AFICTREBERTIET I OAMISERESN-FEEZTT
LAV FEROBRHBRODSLEIS>-FEEETT,

M1, HFmE AR THRAZL DT, Fak 21 FELRERIT, BE. A, £ 0 3 >0k
JEDHBUZ B W TEFCHE LT > TV D, SHFEESBEEERMRK, TEEOBRLLE (F2E
FINY) EAER T ORIEEICER L, 3 Hulskod 307 BEE ) LRI S L7z 860 sEt D REHE M)A
WA DWTOIT AT o7z, ORGSR, U i s o ONE 2 sl CER IR S 2072308k~ B BRELHIT
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PEX X ST, U H T CRE S Av7z 262 BETE TT4 BB (O beA I U A%
78 TV 251 FEE, fERTZ 1 54 BEH 168 5L D 9 bl A I U & XD 67 Bk 165 30K T,
L M CRREL S U7 36 BEYS 63 3k (D A I U2 3 9B 11 3Bk, kT ¥ % 6 BE%
173D D9 bt A I3 T & 320 2 B 2 3UBHCRRBEAIME 2 o 7 B Sz,

Rk 20~24 4R OFRA Tl BREFIME & o 237 B oM S 7= RAEY O B4 AN B #ls ©
R <L SRR 23 AR O IR Ol S e < Ae o 7o — 05 T I HUE OV H T HIE T
ZOEIEDEm@D E WD MEHPIDHERE STz, SRR 26~29 EEEIT, PU H HTHUE ClidEa syl
A CRHAEY > B BREFNE & 2 /X7 B AR S U723 FE S5 ek C IRk 27 A2 4 bk & BREA
MPE S X7 BRI ENTE LT, IR CIX Tk 26, 27, 29 IR S, SFE
VXY A TS CIRERR 28 AFEEE TR VITETEIG N7 b OOl E 2 FE LD T ENE
A TR S, BB CIIBRE ST, BEHE IRt S, PRk 20 FEN DA ERE F
TO 12 AERIZ N T A RIS =B A 3 72 XORHEY I 5 5 RERITET &
ROREE A OHER X 13, 14 1R,

maf
100%
80
70
; 50%
60 u2EER TN
s uREHFEELVERHE
0%
a0 H20 H21 H22 H23 H24 H25 H26 H27 H28 H29 H30 H31
#0030
20
10
ofm M - | S | I - = =
H20 H21 H22 H23 H24 H25 H26 H27 H28 H29 H30 H31| H20 H21 H22 H23 H24 H25 H26 H27 H28 H29 H30 H31| H20 H21 H22 H23 H24 H25 H26 H27 H28 H29 H30 H31
ES maH %

13 L 20~31 FEDES. MAT., B2 EREHIEOTNNBICHE T 5TV T2 D EHE
VIR ZE R ERERTEF IR FMBEEBOHR

H23, H28, H29, H30, H31 DEBiEFE LT H26, H29, H30 D1E L i TIX, I TEAIY
FEREMFTEMESh G o=, AEFMA RSB TRRL-£BEMFHZICE TIRE
FlitEa O BEHORHNRESN-HEDEIE (%),

mAf

100%
300
50%
250
B 2EHKCT)IE)
200 | 0%

u RERITE S VBRRE

150

H20 H21 H22 H23 H24 H25 H26 H27 H28 H29 H30 H31

ek

100

50

o m - ,_IJ -

H20 H21 H22 H23 H24 H25 H26 H27 H28 H29 H30 H31 | H20 H21 H22 H23 H24 H25 H26 H27 H28 H29 H30 H31 | H20 H21 H22 H23 H24 H25 H26 H27 H28 H29 H30 H31
ES mAT #%

14 it 20~31 FEDES. WA, B2 EREHIEOTNNBICH T 5TV T2 D EE
PERBRERERRE T IR R OHR
H23, H28, H29, H30, H31 DEBiEE LT H26, H29, H30 D1E L i TIX, I TE/IY
FEAREMTTEMESN G o, AEFMA R SIS TRRL-2BEMABICE TRE
FlittE2 O BEFOHHADEIE (%),
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INHLOWETCIIRMNTHEICEAS I UF X XOFEFRIAINTE Y BREFImM: T ¥
ROFEAHUETOMARFLEMNE L DH kAP LI ZiFhE b, 8 EF, FELEZLD
EERDND, BREAIMMEZ /37 2 R DR D R S - B O FIG (T Ul 22 234 U7 B
HIZOWTIERZERHTH DA, FHETHA LA I 7+ & 2R OBREFINET 7 1 OFE

DENHIS N TWDREEEREZ X DD,

7Rk, VU H THUIR CIE, Pk 25 FEE £ TOMRE TIL, ERDWE SO, a v T2 x0%
ﬁ@#ﬁé@ﬁﬂ&%mtﬁ\1&2&48&&&?i@%#5%ﬁ&&@””m\$ﬁ29¢
FEIZF ORI L 20, SRR 30 4EBE/ O X ERINCHER U7z 2V, B L2 BRI ARBAZZ AN, )1
DYERKEDEENNT K 2 BEARO PR 0W) 15D - (i AARBGU X DB R A&7
BO oI WREENRE 2 b b,

DU o A0 sk DT 1 35056 T, SRk 1T AREERLR, A 3 U X RO FEREERK TH D
[E# 23 BHROMIEKME CERL 19~31 L) | $aFERME Rk 17, 19~31 ) | EHKE (OF
A 18, 20~31 L) DE TR ORER TEREAIMME T Z XX STV D, 2 b O
Kﬁt4avf&*®iﬂ\E%%&x%ﬁ7y%%@m®ﬁ@@#ﬁﬁbféaLT%D\
AR T X TH DI THH 0 EMDT, BA 3 U2 LIRS ¥ R ORI iR
STV D, AR 20 L, SRR 25 AL, SRR 27 FBEICIE, BREAIMME S 2 % Lk T2 12D
%@kﬁwéhéﬁ%ﬁ Rk 21 BN D 23 FRFE L 26 FEEEITIE, BA T U S AR ETEKRT

DR LR SN D THE DR STz, F 7o, SRR 28 FJEITIL C &7/ AR T 2 1 Rl

%75%& SN, TNOORFEWO 5 B SRR 22 FEOFHAE T, Mk KiE & ZEHREOE T
RIEOHANT AT L CTOTBERD & BREAIME 2 3 7 3 Sdv, Sk 28 R OFiA T
X C 7 DR T 2 20 S IREAIMME & o 7 B Sz, £72. Rk 30 4R 1%, 4 A
DNDAERT Z R EHEE SV RHEW D O BREFITIE 2 R B &z, Zhoo cr
LR T 2 20N N BIER T & 3 EHEE ST REI, BREAFIMIE S > R0 B E o T
WD D BREAIMMET 2 1 & OMREBREE X bz, MOFEOFTIA CTITHEFED ATHE
PED & 5 R D> O BREAITE 2 o 37 B3 Shieholz, T72b6, Zh b OfJIEIC
BT, A I UF X 2 OBREAIMEE G OFEIZ» D B, FERT X 3 & ORHEMNE
ZoTND I EWRE I NI, WINEEOHINXT ¥ X EOABEM & & 2 Hiv, BREAImE
%5’*0)#%&@7’*‘5}3%%2 LD LD, PRk 21~23 FEICITTAEREABRE T2 5 2
km F2EE) 1D B RN IR > TIAT ., L0 BRI T, Tk 23 R £ To 3FERIZIBV T,
3 DOEGE T OB CEREAIMINE T 2 R OB I N7y, BREAIME T 2 2 03Es Sh -8
AriE. 32vMEE S, o biES THE 10 m FREOTIIRIZIR SN T\, £ 2T, BREA
MHE T2 225 L0 BTG IS 040 & S T < AIREPE IRV & 38 2 ik 24 FEFE D B 13463
B T 150 m FREE A A E 1T - 70,

U A AT HUR O BN 31T 204 TlX, S, BREAIMM:Z o 7 BRI S o7z
FHREA) B S OFE 120> B BREAFNME 7 > 237 & (CP4 EPSPS) 23 Siu7-alkhAs 1 BEVE 1 508
T, CP4 EPSPS & L /X7 DAH DM S LT RE 1 R OFf 7 e N DEAN D 2 FFHDOBREL
FIME & 2 7 3 ST 3UBk S 1 REYE 1 3B OB S iz, (B 13), Z o34, JEd
Bz AR, FIX— D OBREAFIMNE S >R EEARA % FE O 5 1 HLH 2 B O L~ o
BRECHIMME & > 7 BB Is 2 Ffo TmBn TR 2 & A 3 7 2 XKD NS Lz & F
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HEh, B IR L BRI A I T T2 RO, KRR S BREAIMM 2 £ - 72 #s
ﬁﬁzﬁ%57%?%%T®E#t_ot_kﬂﬁﬁéhto:@iﬁﬁt45?%§xﬂ
M CORALZ R T DAL, PR 17T LIRS, EEMR ST\ 5, —Ji, 44,
FEFR D BREAIM M 2 /X7 E %ﬁolﬁ@lﬁﬂ®?457%&zlﬁ%ﬁwﬂmﬁﬂ®ﬂm
BCHER Sz, [FERORHEMIIK S, 182, A AT OE IR O TR 19, 20, 24 4
FEOFE TR SATEHY . A diHsk ORI Tl 28, 29 LI & fERd S 7z,

4.2 (FRFHFRH T OMONTEREE DR

FERFZF - AT FE, a—mvX vy 7, FR7 DT EROHERICAEL, 9—Ba v
SNBEFEO 1T DE Wb, B3R LD ELS MDD BRTHEE SN TE 4 EHTH Y
D HAREOEAMY TIIAV, O, BREAIMES 2 & 2O E ORHED B

DIiF, SRR L TR, Eio, BAETHE AR K énfwéﬁaﬁméf&
& ZNBREY) & OMEREIL, BREFIME &V D EATE D HIE—RERER TOBA BT &
MMEITERS LW L2 B, TR & OBA IV TAEM AR %@ﬂéfé@ﬂi&m
HOLFMEATND, L LAan s, EERIC KRG T CRMN R E 25610, MR HS
ICEDENMEE SR L TV WD L EE DD D T-OICRHELZ EEL T D EZATHD,

4.1 TR L9 \ﬁ4a?f&zkﬂﬁ%x%7%&ﬁ@@@é Hi S 5 ik DRI
IZITEE L CWAEAIZIE, METICZIENELE O AF LRERIME T # x LirHE L
féﬁbfwé_M%@%%&@@%ﬂébéﬂ%%@&éo%@iﬁﬁmﬁﬁ ZEHKET
OFNNFIZAE LTV, 1R T 2 R AL TW DR T Z 1 LT E TE o 7Bk
D D DB S LT FE SR D FEAIZ DN T, FOM BHF-CY R GH R 21T o TG R, A3 D
FHEREERT EZFOMRETHD Z LRI NTZ 0, ILICEOMKE, wEru~ 7T
THEIZ XD M LIRS R, CP4 EPSPS & /X MR S 4v7c, F70. Rk 21 4R EE1T FOM fiRtfT
IZE DA I TFZ R KT X R OMRE L T SV R IR R, SRRE G, EH K
EORR T ORI TRON o728, TID OHERE D O BREAIMIE & > 37 BT S e )
ST, Wk 22 AEEORAE T, WA THEELOEH KRG, SHERBEORBE T OWIHEICB N
T, A BITFEDFRENRNEE LD N RO -T2, IR S N-TED FOM fififfr 217728 =
Ay TR S ToRHEMICONWT, BA 3 U FZ R ETERT X2 R OMERE &R Sz,
ZD0HL, EHKETO 1 HEVE 1 RBHE SBBERE T 1B 13BN G | BREAFIE & o s
B Eniz, 2ot REAIMEF X 228t a0 T 2R EERTZRLEDOR
HEZ X D R I NDHRNAEET L TN Z ER 0o Tz, Rk 23 FEEOFRE TIE, HIEKE
T 1EEE 1B FEOMFENTIC L VB A S U 2R ETERT X X OHFETH D alREMEDN /RS
Tedd, REREIRERR, S OB 2 D BRI S VTR 12 & IXBR AN & o 7 BTt & vz
MoTo, WAk 24, 25 FEFEOTHAE TITHERE & RE XN 5 RHEW I THER S e o 7203, ik 25
FEOPFAETIE, BHKRE T OMERT Z R HAEW ) GRS U2 FE T PAT & /R 7 B3R
L. FOM MM DFER, SRR DFEED 5 B PAT # X7 AR FFOMERITEA a3 Y
FEIXEERT R EOHRETH D Z L DR ST, AL 26 - OFRE TIIERAME T o 2
BEVE 2 3B, EHKE T O 1K 1 3B FOMARTIC X 0 A 3 U2 R &R T ¥ 2 O
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TH D RN R ST AS, BREAIME 7 o R BT S e o 7z, Tk 27 EEOFAE T
IEMKE N0 1B 1 REIR A 302 R LR X R OHERE T o 5 AIREMED R 41, PAT
LR TEBNRH SN, £12. BREEAIME 2 > 7 B A2 22 W ESR T 2 R RHEW I Bk
LFETEEET CP4 EPSPS & U X VBB &dv, TR T & R L BREAIMMEE A 3 7 F X X OR
HEDSEL Z > TV D ATREME DS R S A7,

7ok, BREFIMME T 2 R OPEZERIENEA LT X TliE, BIFHORDFEIZBWNT, BiE5T
MLz T A T U X R HROBREFIFMEE R T 3R T 2 RICTHREN L Tz 2 & AREICHE &
T2 0, AARTIEBREAIME T # 2 OFERFIITOA W=D, ZRbDOERLEE
B, Wk ZIENE B HSROBERIET L T HERIBWCER TOR)IEBTH 5, &
BAHAHLZ B A T 7T 2 R0 RHEFTRE 7T AR~ DR EAIME RS OWENZ, 2D X5 7%
BT R 2EENRS D EEZDND, VK 22 EEOFHAE T, BREAImM Z % L1Ek T
S XOHEFEN 2 DOBR T OWNBIZAET L TWAREENRIB SN b 00, L 21, 23,
26 AFFEIXBREHITHIE 2 O MEFRRIZ LD > TRV, SRR 24, 25 AEEEITMERRE L RIB SN D RE
DL RS> TER ST, Rk 27 FFEEIIBREAME 2 /7 B & R OHERE & HEE S 412 R
& BREANME & 2 X7 B A FFIZ 72 WER T & R R R O BREAM M &2 > 3 7 B & FFofE
MO T, R 28 FEEEIIRERIMME S 7 BE S C 4 AT Z 23 /Ron-o
7o BREHIMNES 37 BE 2 FF> C 5 7 DRI T 2 13, IREAIET 2 % L7k T 2 100
RHELCCTEHROBNRTHY . R LRE R ETHREZRD > BIZC T AORERKKL
TR T do D ATREMEAS IR S 4172, TRk 29 4FE F CORRA TIE, kT Z ¢ & HIE L7 R
(ZRB W TBREHIME 27 > /X7 B S TR 7203, SRR 30 LI A BAESR & %
EHITE LT B 0 5 PAT Z VX 7 B R &4, TER T & RICBREAIME T 2 K O s 123
WEN L CTWD ATREMEA RIZ S Te, 2 ORMEMEUE 2 V72 DNA ~— I — T Cldk, € 77/ A
BHEHAD 17T O~—h—0 9 BigK 5 DO~—T—PNRHINEZN, b0 C 47 LA
AT AOFERAE R L TV DR D HEBR L 2 e, S BT, YARBHIEETH -
7o1oD FOM T 217> CTH 6T, EfrbEMESNeholcizd, HETH D Z & IR
N oT=-MN, FORIENTERPoT2bDE LT ERFTZ 32 & LM, BREAIME~
VRTEPRHENTZZ LD, BRERIE S & Rk EER T Z R & OB TH D ATHEMEN
AR END, AHEEEIL, FOMENT. DNA ~ — 1 — AT 247 - 73Rk i, M &R S 2 RHE
WIIRONSIRho Tz,

INE TORETIE, WiEMICEIEROMREAMRE SN TN EWHIRITHY, BED L
= AMEREO IR DM 2 R IHERIIE SN TV, 5% b, MDA U 255 CHERE O
EEATREMEZ: SISO BB L OIS 2 HO0ICHHE - T2 L TS 2 EREHEETH D,

XA ar JINTGHT NI FFERE, BA G0 ROERETH DN, S NT
T VNCONWTTARFUET TEA I U T 2R E/EmBl e LIcG6 ORMITME STy
W H AL NZONTE, ZRETOMRICEBNT, ALGNIRZELED, B3 v
L DORHTHE SN TR, NI T HRTIE, NI T FERIPERBOEEOEAL I
FHERE DRHEBIDERE SN TND 2 B, SEEOFETIX, ~N~vF Ay, INTHT,
KON FF 2 2O DI, BREFIMHEZ o7 BT S e o7z,

N HA T NE, MERITIARBRREICEAN SN BESFED X A 2 (Raphanus sativus) D>
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BIRAE Lo i WRHRDASKFE & W O RN Th -7y, IO FROMER, FBEOFEEFED &
A AL DOMIED—DE RS TEIERFETH D TREMERHE SN TS ¥, A a1z o0 T,
AT H R EDNBIRAEGN T DR E SN TWDOHRTH Y MR (SHEN)
DS LTH BIFREE RO 725 5N 5 AlREtEIZFEF Il B2 55 30 %),
NIHEA AL IUFERIIBNT S, BIFRE R OMRME 173 CT& 2 wRgthidR< ., &
WISRENEIC BT B ATREME I I TRV E B2 B b,

YRl 25~28 ARV Z A a L RHEY GRS N TREHC B W TRE s r~ T
7 BT CP4 EPSPS & XV B ORI Z R T IS BT, PRICE DHEZIT->TH
cpd epsps BAGFIIM ST FEA RO EA TH BREAIMMEI MR S RN T2 2 L0 b,
ZOMMINE, E s v~ 77 7HRBRRICHEH ST CP4 EPSPS X VRV BT ) i —
FTAHURD R FESOSMET X 14051 Thd 5 nlaetE, 372 H CP4 EPSPS # /X7 EUSND #
INTET, BT 7 —F AR/ T DN AR O D e Z X E N DN H A
2 RBHHRICAEE LT 2 E B R ST, AFES . N F T Z RNV T
s vu~ b 77 7RO CP4 EPSPS % L /X7 EORMHICHI Y+ DALEIZHE S RS
TZD PCR GHTIC R Y cpd epsps AR ITM ST FEF3BH O BREAIMIM: & > 27 B 55
R b TH -T2 D, BEONY R ERO N~ &1 a2 L RIEICEBETH 5 7]

RO TEW EHEim LTz, N~ XA ay NI T T EREED, T X RExEIC 7‘%5[5%
EFIME &2 o 7 OB RO EICOWTIIGRE Y o~ 7T 7RO A — T —i2 kb
%ﬁéhfwébiﬁi&w‘T&Xﬁ@@%ﬁ%kLtﬁf?ﬂ?%?77%®”ﬁ#%
PCR | M%@@MF%%H%ﬁwmﬁﬁﬁm%mm#%kﬁﬁfmﬁﬁéz%ﬂﬁék
%z%héo

4.3 i RiESE

SRR 20~30 AL OFHA L ATIFFERIC , A b £ 37 Ul CRAE MR GE) OBRIA 1TV,
fafE 7 v~ b 7T TIEIC K BRERINE S > 7 B DS & IT -T2, RIS, Mk AR L 72k
TR O —E > HFEF DEREZ ATV, WEAEE £ T & [AER, &ﬁéMK@%mé%(ﬁﬁ~mﬁb
% F\NT.CP4 EPSPS & L /X7 L PAT # L X EDORIE T a~ 77 7IRZ X D30T #4700,
T D%, £E SEEEAICOWTERERIMIERER & ONZ X7 L {z:%@/%ﬁ%ﬁoto el
O ORAEYARRECRE - F2AEITI T 2 B BREHE S o X7 B OB RO I L - T
FL70 5 BREAITRE T 2 R OSSN & TV D AIREMEIC O W TERMA S b7,

F 7o, Rk 20 FEE DR 27T FFREEE T, RHAEM OIERED Bp 5 EOFHUZ IR 272 &)
TERE O I FIE S W2 RAED OFEDORIEICIT, £ & LT O DNA &4 FHI 2 51T
%67U~ﬁ4F%PU~(HM%W)%%Mf%to$ﬁ2&$ﬁ@%§’%ﬁf\ﬂM%W

DIED GEARDF B R A X DTMERA L W o 7o SRR D FIEIC X D0 b Eh L7z &
= 4. FOM figkric J:@?%%h?’:rr’kﬁ'%# RO HFIEIZ J:of%g%ﬁ?‘%#’w‘:f:&)“@%éo Rk 28
FEFE T FOM IRHT C BAF RN DA o 722, AR TR 29, 30 4R & [AkE, B4 CfF
B U JEORAT L2 B B2 0B 2 2 B DINICIRIRE R CHAERE L. FOM fifiT 21T o7 & =
A, b REE T TR BN GO (K1),
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AEEFE I R 28~30 AR FE 2 5] X f5i & (DNA ~ — I —fRMT 24T - 72 %2V SSR(Simple Sequence
Repeat) ~— I —IZ X 2FOHGITH D, A I v F &3 (AACC), TEKTFx (AA) KO T
> F (AABB) DOFEFMFED S/ L DNA & FWIZfEHT T, A 30 F % X TIIMH S D 035K
FEIXEHTFTIERH SRR, Thbb C 7 AEBROIRHT 5 ~— 5 —19 FE
(D TRV LT, ZORER. C 7 AR S0 7z A EHZ O W TRk 2 ) &
FETDHIENTEI, ZOREID DNA v — I —EFTRERIT, FOM fEATIC K AR & b—F L
7o (F1, K1), BHE 15k (5-023-1M) TiX, C 4~/ L& MHT 25 DNA ~— I — T C 1
RKONR RPN (1), ZIUICH 2 LITHEIZR A7 7 LOMEEE S 2 Hiu, FOM fi#HT O
R (X1 EHbE, kT2 EFELE,

FCM fifitfr & DNA ~— 0 —fEtr 2 0P L C. TERED B ITARE D[Rl E 25 W72 - 72 REAE A 5 50k
(BAavrxx 16 fERFT 23488 OFEERE L, —FH., AT
bHDNRFRETE o7z 1k (6-039-4M) [ZOWTIE, C 7/ L&A FFRAICHRTT 2 DNA <
— =" HWTZEN DI, C 7/ A ESh e, a3 v F 2R TIERNWZ EBRRINTD
HTHoTTeD T2 L Uic, ZORBHIRLIRIETH o 72728 FOM EHTIFAT > TW 720,
HEREOOHE X FOM FRHTIC &> CRIBETH D28, FOM AT CIIAHX RO 720 k% D DNA &% FREE I H
WTWATeD, BA G UFTEREERTZXOHRETH DL, BT EERTZ ROHERET
B DHMEXBITERN,2n=38 DA I 7 FFZRE 2n=20 DIENRT ¥ R OMEFEIL 20=29 L 720 |
2n=36 DA 7 > F LIRS 2 R DOMEFE 2n=28 L OHER BN TE RN Th D, £z, &
AITFTEREDT T OHERE 2n=37) &, BA I UFEXR, AT S EXRBITERN, AY
J 5B AEFERICHRET S~ — I —% W, FOM T & OPFH%E T, a2t
ERTFZ RN T V), Z o OMROABINHFFS NS,

4.4 RBY

SAEERLWIZNE TOREICL Y BREAIMIM:T Z R EO MR S v, FREAME
FHRETA AT T H RO, FREFIMHE T 2 [ T OEL K TR~ O B AR 1 E) (£
KFH R EDOZHE) PDRBINTE, ZRETOE A, BREAIME T 2 3 SOMERRAE (K7 e
RENTWDLFFAIIRERNTH Y . ILROBEM B A OIS RSN TV L HLE S FERL -
TRV EBITMHER SN TWARWI L b EMZRERENET DB 2T Ve EX b,

b, A U E R EABEOZMERGEMEIZ OV TR L, BN B 2 MErTREMED
FAEEICHE LR G, WA flE A i, Tk~ O BRI E O fTREtE O A S, R EAl
M 2 R G OSSHERAR S B L, EEE RN 2 B T 285K LT < AR o A 4%
ICEHLT, E=2 U 7 &fk LIEREZEET 52 LT BREAIMET 2320 Zi3hEbic
L) EMSREEERAET BTNV L 2HRTHZENEETH D,
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