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SSR-based Evaluation of Distinctness and Uniformity of Rapeseed
(Brassica napus L.) Varieties under Chinese National Official Field Tests

LU Guang-yuan', WU Xiao-ming', ZHANG Dong-xiao®, LIU Feng-lan', CHEN Bi-yun', GAO Gui-zhen', XU Kun'

("0il Crops Research Institute, CAAS, Wuhan 430062; *National Service and Extension Center for Agricultural Technology, Beijing 100026)

Abstract: [Objective] Analysis was carried out to evaluate distinctness, uniformity and stability of new varieties to be registered.
[Method] In this study, 89 varieties under Chinese national official field test were fingerprinted by 42 polymorphic markers
generating from 15 highly informative SSR primers. [Result] The genetic clustering, principal component analysis, assignment test
and AMOVA (analysis of molecular variance) results showed that: Fourty-two polymorphic markers are sufficient to completely
separate all 89 varieties. Most of the similar varieties were bred by the same breeders and the most distinct ones came from different
province or breeders, which was in accordance with the pedigree information. Seventy-five percent of the tested varieties are distinct
using a genetic distance threshold of 0.1. In the assignment test, most of the varieties could be correctly placed back to the respective
source variety, yet the other had a low correct individual assignment percentage, a sign of poor uniformity. The genetic variation
between seed delivery was not significant, indicating a good stability of variety, and genetic variation among varieties within seed
delivery is significant, meaning a good distinctness. [Conclusion] Overall, the resalts showed that most of the tested rapeseed
varieties have the characteristics of distinctness, uniformity and stability (DUS), and SSR technique is suitable for DUS testing.
Key words: Rapeseed (Brassica napus L.); Official field test; SSR marker; DUS testing

0 == Py, IR M R TSR 2
& R, H AT 1 B R R R (i,
CAFFEE Y e i o B DeAE RS FIE 20 B X st g o (R 08T b i 2238 ) L1

ks BEA: 2006-12-14; $#EZ HHEA: 2007-02-05

EETH: ERESHAVIKETR (2006AA10Z1E4), HEFHESZIEIE (2006BAD13B05), BT KHFEEITNH (2007-13), Ak EY 1L
R ST = (200709)

TEEREN: FokiE (19740, Y, RSB, AT, L, BSOS A SR SR SRR AE YRS G E I (1963-), 93, WL
N, BFFE 5L, W7 1R hSe R e 2% . Tel: 027-86812906; E-mail: wuxm@oilcrops.cn



14 Ffi 64 SSR ARic oA S i S DXk it P ) S A — S0 33

A o WSERT i P A IR AR S — EUPEANRRE T (R
DUS) , I E (AT, BRI EMERS
PG FTHHERE SR T IR AR BRI 2 (13
fitte  CATABTFUREREY HAT, A A B 384T (K3
St ff DUS JUARIE T 2L AR AR 2> A~ A IR
CRARARZYEIR. SRTEIRAGTE VR ) 2EA L
(¥, % 0E 45 R 5y LI R R0, i LA ALK
B IS0 % B PR LB AR A 0 H 2b e, AR aE
H MR G2, SRR 22 SOk, Al
ARG AR IR A LURE AT THERA DX 23285
DNA 73 FHRIC 1 B DR A Ji Ay it i it ol F) TE fG
BT —FHIH R T B, SSR dricmt e —Fidk
WG TIT RIS s 5E FT B, FHAE 2 SSR
JEQEAE ] — 4R 3 ORF (A% B IR BB I
FEAS) i ) 2 R, 1 T F R 2 &k, SSR

L. (D HiEdw, LR rkRfE, FRE
i () MR R, AR (3)

ST ANYE, AR EIVELE, T
ACH . SSRAric (K 40 bk B asiAle 7y Ut 3L
HCA AR DNA FREUM TR B IIEER, JF H D& TF
AR R AN SN & TN TN B SUN
Ty SRR G VA A A0 1 it ol 58 502 R Bt 22 R e AF
. [ARFFRVIN Y X TR S FARLB AR AT
TS SRR RE S A — SO e Y, AN I IR ER
RO, N AT . TRV Sk ) B ] A
SR SSRARALHL AN 1T 4 2 104 [ X G PR 15 it
HEAT PR SN — 3R 04, DU i S i 1)
HOE AR SRR =K

1 #RIERZE

1.1 ##

BERATEL N 2004~2005 4F 5 200 58 &l SE X
ARG (1) 89 ANdh A, HA MY 4 B AR B ARHE T M55
HLERAE, HA 17 AN FRE SN T 2005~2006 4
FEMIX AL (R D .

1.2 DNA $2EY

THSRERN 17 2 A A2, LAIBE S HH ] 15 A2 P Y5 s
R T AJE, B AR A KA 30 R4 IR DNA
FHT S FpRE S o0 A, RIS BRI 30 AN BRI
DNA T #h Bl —80PE /1. DNA $EHUH% IR ot 1
SDS kAT,

1.3 SSR 9#f
SSR /M HE HEE B AR RIEA T, Gt A

FT AT R3S 4 FE A7 RS
1.4 BIEGIT
1.4.1 SSRAFILHY Z M RER S AT SSR A4,
TEAHFNE 2R E b, Al “17, el
Hh“0” .

1Y %5168 ST PIC {EA1 DP {E3&7R8. PIC
AN : PIC=1-3 17, Jorb £ 24 i L s S R
DP (RI%51 4y, discrimination power) J&ig—Xf5|4)
FITRE DX 51 (1 B K R H UL
1.4.2 BF etk 2 AT AR A R
B [0 5L BE B (GD) 4% Nei Al Li FRE K 755
GD=1-2X15/ (X;+X3) » XA X, 4 A SR s 5,
Xo g bRl B IR EL, Xoo R LRI AL A H UYL

At R A PR A SRR S P Neei 6 I8 2 BEVEFR BORD
Shannon {ii EFE B i, 784 Popgene!™ L3k 51,
1.4.3 SFPeaRfE 54 89 AN Bl 4 A HT
(UPGMA %) {EFfEfya PHYLIPU'® Lgkty, JLnfsE
7 ] Bootstrap VA5 (1 000 RER, FRFH 35%
Hor FARic )

i Fh A E e 43 Afr (principal component analysis )
A1y B iR 5 Cassignment test) 73 A7 4F NTSYS-pcl”!
F1 GeneClass!'® k4T,
1.4.4 EfSTHREHEENT Z50HT NTHER
)17 A GEZES N T AN REIX 80AES D) , n)
PIHEAT 43 F 77 24387 (Analysis of Molecular Variance,
AMOVA) DL T s MusiEAs e GREREM], ARRE N R aD
(RN LR BRI B SR Arlequin™ AT
2 HZHRESH
2.1 SSREFIEEZSIMEFLER N

HIHT 5 AN TEARZE BRI SR 96 %) SSR 514
HEAT T3k, #fsE Horh 16 15 X s guis . 2 &40k
FEWGIH T AT T 519 G a5 R 1.
15 0151404 89 4y it A Al 21 1K 2 S PEFRIE AN 1 A
B 6 MAGE, BRIk 424, PR G 2.8 (R 2) .
F14010 PIC {HAZMR A 0.17~0.95, “F3I{H% 0.58, i
WX e 5| ) ik B RS 6e 1. 514 P0O0S
ff) PIC {55 (0.95) , OlOSBI1 ik (0.17) o R4
Ol08B11 1) PIC (AU, 1H i TR R IR AL 140 e 5t
P CAA T AN

MBI %53 ) (DP) K&, DP {HIK &KLY
17 PO17. PO14 H1 Nal0OA02 %5, SR Hh w451 111
S 1WA nT e F e /D (075 1080 B R BT TR b X 23 I



34 R S A - = 41 %

F1 MR ZIRRIEE B4

Table 1 Name and breeder of rapeseed cultivars used in this study

845 Code" SRR Accession EFPEI Type? & 47 Plant breeder”

01 [5EH 24 Wanyou24 CMS Hybrid RO TR AT Aanhui Chuzhou AT
02 ZC001 CMS Hybrid CRUE AR A F - Anhui Guorui SC
03 e 14 Wanyoul4 CMS Hybrid CHRURFIE Anhui AAS

04 Ei% A% 55 Wanheza 5 GMS Hybrid LHORFIBE Anhui AAS

05 WEH% %% 6 *5 Wanheza 5 GMS Hybrid GHORFIBE Anhui AAS

06 WEi% %% 8 %5 Wanheza 8 GMS Hybrid GHORFIBE Anhui AAS

07 Wik% At 4 5 Wanheza 4 GMS Hybrid ZHUREIGE Anhui AAS

08 H243 CMS Hybrid GCHRURFIE Anhui AAS

09 H2456860 CMS Hybrid Jest R Rl 2 7 Beijing Zhongnong SC
10 s 145 Zhongnongyou 1 CMS Hybrid Jezgp R Rl 2 7 Beijing Zhongnong SC
11 2% 0203 Za0203 CMS Hybrid JRAR T3 —ARELHT Chengdu 2th Al
12% 2% 2015 Za2015 CMS Hybrid JRAR T3 ZARFLHT Chengdu 2th Al
13* B 1% CMS Hybrid FELFHF /AR Chengxian SC

14 4% zw99004 Qianza99004 CMS Hybrid FMAEIBE Guizhou AAS

15 4y 18 Qianyoul8 CMS Hybrid FMACELGE Guizhou AAS

16 W 727 Youyan727 CMS Hybrid FINAREGE Guizhou AAS

17 Wi 7 %5 Youyan 7 CMS Hybrid SRR Guizhou AAS

18 HY001 CMS Hybrid SMAREISE Guizhou AAS

19% HY002 CMS Hybrid SRR Guizhou AAS

20 i 87HO You87HO CMS Hybrid FMAEIBE Guizhou AAS

21 i 0310 You0310 CMS Hybrid SMAEIBE Guizhou AAS

22 T 278 Youyan278 CMS Hybrid FINAREGE Guizhou AAS

23 P14 5 %5 Guiza 5 GMS Hybrid PB4 BE Guizhou Seed Station
24 B4k 26 Chuangyou26 CMS Hybrid i’ {5BH Xinyang, Henan

25% 4 3 5 Zashuang 3 CMS Hybrid TR ELHSE Henan AAS

26 EYZ9-4 CMS Hybrid WAL BT R AP 58 L Hubei CPC
27 %% 753 Za753 GMS Hybrid WIEg Ak K% Hunan Agri. Univ.

28 Ik 743 Za743 CMS Hybrid WAL K2 Hunan Agri. Univ.

29 7% 631 Za631 CMS Hybrid WA ML K22 Hunan Agri. Univ.

30 7% 125 Zal25 CMS Hybrid WIE A RIBE Hunan AAS

31 2011 GMS Hybrid W ARt Hunan AAS

3% HO04-4-7 CMS Hybrid 51 Fg WAL 2 7] Hunan Yahua SC
33 thili%% 6 5 Zhongyouza 6 CMS Hybrid IR AT 2 7] Hunan Yahua SC
34 K28 CMS Hybrid WIF AL A 7] Hunan Yahua SC
35 £l 701 Fengyou701 CMS Hybrid WIE A RIBE Hunan AAS

36 H0202 CMS Hybrid dell k2% Huazhong Agri. Univ.
37% H0201 CMS Hybrid Herpfl K% Huazhong Agri. Univ.
38 H4270 CMS Hybrid derf el K% Huazhong Agri. Univ.
39 H0301 CMS Hybrid derf el K% Huazhong Agri. Univ.
40 H0203 CMS Hybrid Herh ek K2% Huazhong Agri. Univ.

41 04-P-27 CMS Hybrid fell k2% Huazhong Agri. Univ.
42 21933 oP dehll k2% Huazhong Agri. Univ.
43 H3531 CMS Hybrid VLA KGRI A\ Jiangsu Dalu SC

44 H336 CMS Hybrid TLIRMEZ i ARBLET Jiangsu Huai'an AT
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R 1 Continue table 1

45% #%: 8 Yangjian8 oP VLA R BHIT Jiangsu Lixiahe Al
46* HYS GMS Hybrid TTHARELBE Jiangsu AAS

47 99-1055 oP TLIRAREIBE Jiangsu AAS

48 WAk 15 Ganyouza 1 CMS Hybrid TP RIBE Jiangxi AAS

49% H9945 CMS Hybrid FIHERMIL AT Jingchu SC

50 #317% 99-67 Mianza99-67 CMS Hybrid PHTTAR R Sichuan Mianyang AT

51 #7% 99-13 Mianza99-13 CMS Hybrid BB AREHIT Sichuan Mianyang Al

52 I 88 You8s oP SRR IT & 0 Nanjing Lumiao SC
53 Jk-64 Za-64 CMS Hybrid ZEFARMb A RIS A 7] Shanxi Qinfeng SC
54 JTiZ% 15 Wanyouza 1 CMS Hybrid WAL =R BT Hubei Sanxia Al

55 iz 1 %5 Shanyouza 1 CMS Hybrid Bt R AL AR Shanxi Shenhe SC

56 %4-49 Za-49 CMS Hybrid B4 %A 7 Shanxi Qinfeng SC

57* Jh4= 15 Chifeng 1 CMS Hybrid Beph4s =) L2 7 Shanxi Sanyuan SC
58* Z&4%M 1 %5 Qinzayou 1 CMS Hybrid e P 22 A8 TS0 Shanxi HRRC

59 %M1 7% Qinyou 7 CMS Hybrid e PG A4AZ S ERF 7T L Shanxi HRRC

60* Y 17 huyoul7 oP A FHE Shanghai AAS

61 JHiZ% 1 %5 Huyouza 1 CMS Hybrid ARG Shanghai AAS

62 96185 CMS Hybrid P9JIIK2% Sichuan University

63* 03 Z%-1 03Za-1 CMS Hybrid PU)IARFHE Sichuan AAS

64 3 6 %5 Deyou 6 CMS Hybrid DU 1A 1B A 7] Sichuan DNZC SC

65 99 7% 06 99Za06 GMS Hybrid DY) & Rl A Sichuan Ludan SC

66 2069A%12C CMS Hybrid FEBHTTAEMIBT Mianyang Biogical Institute
67 01 7% 796 01Za796 CMS Hybrid VO FG 7S A& RLET Sichuan Nanchong Al
68 03 %% 715 03Za715 CMS Hybrid M) AT AR EHIT Sichuan Nanchong Al
69 H9941 CMS Hybrid AR RN AT Wuhan Shenhe SC

70 99-6 CMS Hybrid A 5] Wuhan Zhongnongyou SC
71 Z&HF 211 Qinyan211 CMS Hybrid PiIbARAR KRS North-West A&f Univ.

7 2004 7% V12004ZaV1 CMS Hybrid PiEgAML K% South-West Agri. Univ.

73 2002V07 CHA Hybrid PiEgAML K% South-West Agri. Univ.

74 Z&ih 8 %5 Qinyou 8 CMS Hybrid AT AR BT Shanxi Xianyang Al

75 2000-5 CMS Hybrid JEPHT A& RLPT Shanxi Xianyang Al

76* 4026 CMS Hybrid T E AR HEHTT OCRILCAAS

77 75 98 Xiwang98 CMS Hybrid T E AR HEHTT OCRILCAAS

78%* fiyliZ 2 5 Zhongyouza 2 CMS Hybrid o E R HETT OCRLCAAS

79 96-8 CMS Hybrid HpELR BB T OCRICAAS

80 4028 GMS Hybrid WP EREHCHETT OCRLCAAS

81 H 9 %5 Zhongshuang 9 OP T E AR ET OCRLCAAS

82 99-8 CMS Hybrid RS ET OCRI,CAAS

83 4029 CMS Hybrid RS ET OCRI,CAAS

84 98-8 CMS Hybrid tE AR EHT OCRILCAAS

85* Wi 18 Zheyoul8 OoP W TARRIBE Zhejiang AAS

86* T8 568 Xiwang568 CMS Hybrid T E AR B ET OCRLCAAS

87 96(D)-8 CMS Hybrid T E A EHE R OCRLCAAS

88 4£4ih 2008 Huayou2008 CMS Hybrid fE A AR 2 7] China SC

89 £ 2000 Huayou2000 CMS Hybrid P EFNEAE R A 7] China SC

DG INNAEX IR subjected to two consecutive years of field test
? CMS Hybrid 41185 & 4<Fh; GMS Hybrid 4 iil%ANE 2450 CHA Hybrid 142 R MEZFH; OP 3 HUFH

) Al Agricultural Institute; SC: Seed Company; HRRC: Hybrid Rapeseed Research Center; AAS: Academy of Agricultural Science; OCRI, CAAS: Oil Crops
Research Institute, Chinese Academy of Agricultural Science; CPC: Canola Propagating Center
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Table 2 Amplification results of different SSR primers

514 Frid%H ZEME LR L 31l
Primer No. of markers PIC DP
P004" 5 0.67 7
P005" 1 0.95 2
PO11" 1 0.58 2
P014" 4 0.73 12
P016" 2 0.26 3
P017" 5 0.74 13
P022" 4 0.45 6
P023" 3 0.67 5
P029" 2 0.30 4
P031" 1 0.28 2
P042" 2 0.76 4
P078" 2 0.87 4
P083" 2 0.50 3
Nal0A02” 6 0.80 9
0108B11? 2 0.17 3
41t Total 42

14 Mean 2.8 0.58 53

D BRE5 A A A Unpublished primer sequences

D ST o8 HHE P (http://ukerop.net/perl/ace/search/BrassicaDB)  From
public domain
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Fig. 1 DNA fingerprinting of 40 cultivars detected by SSR
primer NalOAO2 (the code for accessions was shown

in Table 1. M, 100 bp DNA ladder)
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Table 3 Distinctiveness over varieties expressed as the min, max and mean standard Nei genetic distance by pairwise comparison

AR WAL # B Genetic distance AR AL Genetic distance
Code I Mean  BOAME Max i Min || Code T Mean WA Max /M Min
01 0.304 0.450 0.163 46 0.287 0.444 0.130
02 0.308 0.512 0.128 47 0.382 0.610 0.158
03 0.301 0.529 0.135 48 0.269 0.421 0.073
04 0.265 0.474 0.081 49 0.269 0.395 0.021
05 0.239 0.444 0.100 50 0.254 0.389 0.048
06 0.287 0.455 0.158 51 0.265 0.412 0.048
07 0.328 0.515 0.189 52 0.259 0.514 0.122
08 0.294 0.500 0.143 53 0.237 0.385 0.111
09 0.351 0.500 0.171 54 0.301 0.471 0.097
10 0.365 0.610 0.143 55 0.311 0.500 0.163
11 0.252 0.421 0.111 56 0.318 0.581 0.111
12 0.314 0.500 0.163 57 0.383 0.667 0.182
13 0.290 0.529 0.105 58 0.327 0.538 0.174
14 0.305 0.436 0.163 59 0.311 0.524 0.111
15 0.266 0.415 0.100 60 0.387 0.667 0.222
16 0.331 0.487 0.128 61 0.266 0.500 0.130
17 0.251 0.429 0.095 62 0.330 0.487 0.176
18 0.288 0.474 0.105 63 0.334 0.486 0.188
19 0.335 0.488 0.128 64 0.282 0.442 0.128
20 0.294 0.538 0.116 65 0.323 0.450 0.171
21 0.294 0.487 0.163 66 0.290 0.429 0.136
22 0.245 0.415 0.100 67 0.308 0.500 0.111
23 0.263 0.405 0.143 68 0.281 0.436 0.150
24 0.300 0.500 0.120 69 0.347 0.514 0.156
25 0.297 0.524 0.120 70 0.301 0.543 0.158
26 0.315 0.487 0.135 71 0.280 0.474 0.150
27 0.247 0.429 0.086 72 0.304 0.474 0.150
28 0.278 0.444 0.086 73 0.336 0.538 0.200
29 0.273 0.500 0.118 74 0.343 0.486 0.171
30 0.286 0.514 0.158 75 0.353 0.568 0.220
31 0.251 0.421 0.095 76 0.364 0.514 0.171
32 0.258 0.421 0.043 77 0.318 0.563 0.067
33 0.260 0.415 0.095 78 0.275 0.459 0.143
34 0.364 0.550 0.171 79 0.311 0.484 0.161
35 0.316 0.487 0.128 80 0.409 0.563 0.257
36 0.317 0.476 0.171 81 0.360 0.588 0.152
37 0.260 0.429 0.073 82 0.322 0.533 0.067
38 0.261 0.436 0.026 83 0.281 0.459 0.116
39 0.260 0.395 0.021 84 0.258 0.487 0.081
40 0.268 0.450 0.026 85 0.357 0.526 0.097
41 0.333 0.526 0.163 86 0.331 0.533 0.067
42 0.338 0.543 0.152 87 0.322 0.550 0.171
43 0.254 0.429 0.053 88 0.342 0.524 0.156
44 0.259 0.556 0.100 89 0.255 0.429 0.100
45 0.332 0.526 0.171
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Fig. 3  Genetic structure of 89 rapeseed varieties revealed by principal components analysis
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Table 4 Distinctness classification of 89 varieties

Su Ll LRI ETTL [Epn=4
Threshold of No. of varieties with Percentage of

genetic distance (T) distinctness total varieties (%)
0.25 1 1%
0.20 4 4%
0.15 35 39%
0.10 67 75%
0.05 82 92%

(AR L B A2, AR S b L —— i 0 30 B R D 1Y
B B i E AR SRR e 25 o IR EG 45 SRR W, A 150
ANFRE (30X5) H, 84.7%[M Rk (127 Bk B iEHf
(3 TC 9] 21 R R B Bl R BRERAR T 0.5 ARk AN
fid, W3R 6) o HFRIEMHI I MRS DH &R
FirpymAe 2 %5, 15 100%; HIOZ 2002V07, 4 87%:
g R, U 67%~70% (£ 6) o LI EgHR
W] DH RZFIHZL 2 518k fds, 2002V07
f—5ER 2z, 99 2% 06 Ay 17 —Ek & 2= .

®5 mMANERTR

Table 5 Genotype diversity within varieties for 15 SSR
markers based on the analysis of 30 individuals
from each of the test array

b Nei JEKZ £ Shannon 15 B 483

Variety Nei gene diversity Shannon information index

DH 0.0232 0.0329

7% 2 %5 Zhongyouza2  0.0801 0.1241

2002V07 0.1555 0.2294

Y9 17 Huyou 17 0.2382 0.3554

99 2 06 99Za06 0.2512 0.3697

A 17 ANEFRELLZ T 2004~2005 A A
2005~2006 L2 1 HE KA, ] LR LEA R ARy £
PEIRh 5 VS SR P B . XL S R EAT L
B HT AT LAY AR St R LEAS ) b A (] PR 28 S
A, VHE TR SEE AN R R AR R R, s
LR B /IR . AR BT IR, A7 DUIS AR P
H T=0.10 Jybsife, KT RLERSFA 124, Ui
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Table 6 Results of assignment test (Values are the number of plants from each variety assigned to each variety)

EpFNL FEOIBL APl Assigned variety

Source variety DH HiliZ 2 5 Zhongyouza2  2002V07 99 28 06 997206 Y 17 Huyou 17
DH 30 0 0 0 0

thiiZ% 2 %5 Zhongyouza 2 0 30 0 0 0

2002V07 0 0 26 0 2

99 7% 06 99Za06 0 0 0 20 6

i 17 Huyou 17 0 0 0 10 21

¥ Other(P <0.5) 0 0 4 0 1

— R E T IER SR S Ay, R —E0E
BE (KD .

R BMAEEGREREEESR

Table 7 Genetic distance of two different year delivery

Tl Variety LR B Genetic distance

H0201 0
#17% 99-67  Mianza 99-67 0

HY002 0

Z&HF 211 Qinyan 211 0

4E31h 2008 Huayou 2008 0

4026 0.0588
H0203 0.0588
H04-4-7 0.0667
il 87HO  You87 HO 0.0667
Y 17 Huyou 17 0.0769
2000-5 0.0981
2011 0.0998
EYZ9-4 0.1667
03 Z%-1 03Za-1 0.2308
Wi 18 Zheyou 18 0.2308
7Y 568  Xiwang568 0.2500
%2015 Za2015 0.2727

*8 mMMOFIRCEENAESITER
Table 8 Analysis of molecular variance (AMOVA) of 34
accessions with different year delivery

AR SRR HHE AR AR S LA
Source of variation df Variance components % of variation
AEA 1) 1 0.0850 3.56
Among seed delivery

AP b ) 32 2.3010% 96.44
Within seed deliveries

Mt Total 33 2.3860

FLUC SRR R R 2 AL, BEAE 17
Adt . BEAT AMOVA 734, 45RRW, mfthh gy
)7 SR (R AL A A o 3.4%, HARIA REK, B
XL PR EAEA SR TR — SRR R
P it ol I 5 R ) A% A2 57 1y A2 SR 1) 96.6%,  HLIA ]
BT, B SR R 2R 0K, Bk B R
AR (R 8)

* §2/KF > P=0.001  Significant at P = 0.001

3 it

Smith A1 ChinHA Yy, e FHAE ) 5 b 468 5 B A Y,
e HAT A T B . RSB dE . T EE A )
M54k, Heckenberger Z52°7E 127 43 T AN B 20 Hr
T 100 X SSR 5145 Ak, SSR ik i 2 fpe il T3
UL R e B, HAL SR % my, AN IEL
S, o ATal RS = M A T L, BRI S
RUGRFEAEY &, ERAE SRS, 5I9E R 23k
=, BERE A, BN, EADIRT, £
AR 15 %) SSR 51475 T LAXT 89 AN X ik ith =i it Ffr gk
TTREH IR SR — B e, e g S /il oir
A ) Bt A &, W SSR 31IE & T I JE WS
a A DUS SR 4347 Tommasini 2% SSR Fxic %
Wil T ool @7 7 R4 PCR (multiplex PCR)
AR R AN DR A SR A, R e R
T T AR,

75 DUS A, J5e A O A2 Py 4 rrp
JE o TEARGEN) DUS MR &R, S Bh ) s — AN
AR MR R AR ek o 78 BAAY Tl by 3
N RN N I M T 7 e R TR 18 5 /B Ui 3



14 Ffi 64 SSR ARic oA S i S DXk it P ) S A — S0 41

PRES, AR JE AR A% PR B 10 /N R W i oo 15 A
FesptEmy . Ebs b, e TR0 bR
(I B B I A 0.251, 0.201%2F0 0.1012%, 1%
LEFRAEAS AN R BT 70 B AR A R VEY) . ASE) 5
FHRCEBIER I, i TR —ANFsE I EE T
FTA (AR, DRI T BB ek e — A48 — 1At
L LEA BT, AWEI0IN R SR B s A% PR
T=0.10 5 A =2 St AeRe e PR R o bRUE ROk i . K
FH AR, W10 5 e th 22 MR S R BAR (EOCRE )
A (% 3, EATTR ZHOKRIE TAH [F] (1) & M AL
(KD, BABAMBIREET 50 (B2, WRg
HT M E AT T AR ST A0k A, RIH TR
AR BRI P B SR . S itk A O
TR S e ()t A S B AR A i) A SRAE A — 2P R 1T o
TR FE B AR CORAZRl. WHRLRN . BRR
) . bRiCJi¥E (RFLP. SSR. AFLP 25) | 5|43
HFIGETEJ77% (Nei PR S BR ICER 25, Dice #1759\ Jaccard
PREAE) SR 2 N REA K, IR e gL iR s hrift
I AR, RHHRE. Wb E KR, K
SRR R RET IR SR B R IR R
PE, BHASH R AIIE R Rz, ARAERARIN S KA b
FEIGTELG:, TR B R R I IE 9 G . A Ja Y i
Bk SSR SRk EH, e —EiE G T
DUS MPRRFIFRAES 14, AR ERAE RS,
JE AR T S RER 2 IR B AL B B AR, DA T LR
BRI G AR A e s . HEsED S
HRPUE ARG, HE A7 (International
Seed Federation, ISF) 7iAf s>,

4 ZEig

M5 H SSRARICH AN o LB & R i =
SRR HEAT T SRR SR — SOk 2 BT BT S R R,
FI B85 0] LK FITAT (60 S R X 43 FF 43 FAaic
HoH 48 R I R 200 R S BU R R IEAE B AR
&y RIA— B P IE & 1) S A LB SEREARLT, 1T
AN [ M DX BYCF ol LA 38 IR PR L AR 1 S 2
K, W] SSR Fric FH T A DUS MR nf 5. 78
MR 89 ANXAR A A, Ko (75%) ShFpES A
IR e R — B0 . O T SSR bR e E s
Al DUS SRR #3217 B, IR ST AH DG IR 4
ARARAE, ELFE TG ) S50 B A AR R oy e
— BRI R RIS bt
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