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Genetic Diversity of Rapeseed Varieties and
High-oil Inbred Lines Using SSR Markers

LI Xiaorong,ZHANG Jingwen,ZHAQO Yanni, XU Xianfeng. HU Yumei, YU Chengyu”
(College of Agronomy,Northwest A&.F University, Yangling, Shaanxi 712100, China)

Abstract:In this study, genetic relationship and diversity based on SSR markers were investigated in 91
rapeseed accessions including registered varieties, backbone parents,and high-oil inbred lines,as well as 8
references from Brassica juncea , B. campestris and B. carinata. 48 pairs of selected SSR primers from A
and C genomes were employed and 255 polymorphic bands were detected. UPGMA clustering showed that
99 accessions were divided into 5 groups. The largest group, group | included 89 B. napus materials.
Group I only included 2 white flower accessions named Ethiopia mustard and G8. Group [ll consisted of 4
B. juncea landraces. Group [V were 3 B. campestris landraces and group V contained only a mustard named
Qinjie 2008, respectively. The 89 B. napus in group [ could be further divided into 5 subgroups. Subgroup
1 included 43 materials, most of which were restorer lines from Shaanxi and materials from Huazhong Agri-
cultural University and Zhejiang. Subgroup 2 had 9 materials mainly from Shaanxi. 12 materials were in-
cluded in subgroup 3 and most of them were Guizhou and foreign materials. Subgroup 4 consisted of 19 ma-
terials mainly from Oil Crops Research Institute, CAAS, Zhejiang Academy of Agricultural Sciences, and
Anhui. Subgroup 5 included 6 materials, such as Zheyou 758 and 147C. Most materials from same institu-

tions had a higher similarity. The reason might be that these varieties or lines were bred with limited core
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inbred lines. The results could offer helpful information for rapeseed breeding and utilization of heterosis.

Key words: rapeseed;genetic diversity ; SSR;o0il content
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Table 1 Code, pedigree and origin of materials
45 R FR Fi il P30
Code Name Species Pedigree Origin

1 Huiyou 508 HiEMsE B. napus I 50 Huiyou 50 |- ¥ Shanghai
2 CH42-SI H#ER3E B. napus £ 2% 95 Huayouza 95 s k2 HAU
3 9 45 Zhongshuang 9 H 5 B9 3% B. napus Zhongyou 821/84004//Zhongshuang 4 BB R I OCRIL,CAAS
4 H13 6 5 Zhongshuang 6 H I B. napus 9328/(Zhongyou 119,220,9548,9558) AR BE IR B OCRL CAAS
5 I 7 5 Zhongshuang 7 HiEMsE B. napus Topas/84001//821 o [ 4 BB Rk OCRI, CAAS
6 35 5 Zhongshuang 5 TR SR B. napus 84039/84001//821 o [ 4 BB R I OCRIL,CAAS
7 Arm H RN SE B. napus Armanda Jin& X Canada

il 18 Zheyou 18 HiE B B. napus Ningyou 7/Marnoo//Huyou 15 WL K FLBE Zhejiang AAS
9 Wil 17 Zheyou 17 H MK B, napus Zheshuang 6/G166 WL A FLBE Zhejiang AAS
10 #idh 601 Zheyou 601 H i B 3E B. napus #idth 601 Zheyou 601 WL R FHBE Zhejiang AAS
11 il 50 Zheyou 50 H B3 B. napus Huyou 15/Zheshuang 6 WiTL R BB Zhejiang AAS
12 #iil 51 Zheyou 51 HiEMsE B. napus 9603/Ningyou 10 WL A FHBE Zhejiang AAS
13 Wil 21 Zheyou 21 H iR SE B, napus Huyou 15/Zheshuang 6 WL A BHBE Zhejiang AAS
14 Wik 619 Zheda 619 H BB B. napus (319/Gaoyou 605)F5//Jian 6 WL K% Zhejiang University
15 1 11 Zhongshuang 11 H B3 B. napus (Zhongshuang 9/2F10)//26102 [ BRI OCRIL,CAAS
16 A35 HiEMsE B. napus 84001 = Yunan
17 X % Dwarl HERHE B napus 5 % Restorer VoL MR #2 k% NWAFU
18 Polo H ¥ B3 B. napus Polo I 2% Poland
19 i 12 Zhongshuang 12 HiE B3 B. napus 83170/ Zhongshuang 4//98018 o ] BB R r OCRI, CAAS
20 13 589 Zhongyou 589 HiEMMsE B. napus Zhongshuang 9/Zhongshuang 2//1008 [ A BB Rk Br OCRI, CAAS
21 [® B 6 5 Guoshengyou 6 H RS B, napus [® Bl 6 5 Guoshengyou 6 L E R Guosheng Seed, Anhui

22 [#4£ 1l 1208 Guohuayou 1208
23 #0708 Chu 0708

24 £ Wi 10 5 Huazheyou 10
25 Wl 10 5 Youyan 10

26 T3l 85 Baoyou 85

27 QJ5005

28 Qz052

29 Saphhire

30 CB Boomer

31 YH2

32 M 1 Shuang 1

33 Slog9

34 D4818

35 7% 3 5 Yanza 3
36 Q33-1

37 E718

38 D610

39 D611

40 Ramiro

41 Mohican

42 Solida

43 CDH

14 HI5R

45 B351 f B351long
46 D636R

47 D615

48 2006C

49 Q211

50 Fu

EEUTES
ik 3¢

. napus

.napus
i 0 3
H#ERME B. napus
HERWE B.napus
W B. napus

. napus

. napus —

B
B
B
H MM sE B, napus —
B
B

02-58/U1-4

HAF 10 5 Youyan 10

49 85 Baoyou 85

28 Qianyou 28

2% 21 Qianhuangyou 21
AV Saphhire

HEERME B. napus CB Boomer

HE R B, napus ¥ 2 8 Yuhuang 1
H RN B. napus WhZ% 1 % Shuangyouza 1
HEERHE B. napus Slogan/ Youyan 9
HiE B B. napus W 818 Youyan 818
HEAGHE B, napus 7% 32 Yanza 3

H 8B E B, napus Z I 33 Qinyou 33

H ¥R SE B. napus E718

HiERIMSE B. napus % 5% 2 5 Qinrong 2
HEERGHE B, napus %% 25 Qinrong 2
H i BLh3E B. napus Ramiro

H B3 B, napus Mohican

HiEMsE B. napus Solida

H AR B. napus Unkown

H ik Bh3E B. napus Yl 15 Huyou 15
HiE B B. napus Z 1 19 Qinyoul9
HEAGHE B, napus 243 66 Zayou 66

H RS B, napus 23l 660p Zayou 660p
H ¥R SE B. napus 2006F6

HiER3E B. napus Qinyan 211

HEERSE B. napus

il 1% Fuyoul

LR R RNl Fengle Seed, Anhui
WAL ZE Flk Jingchu Seed, Hubei
G Anhui

NG R FHBE Guizhou AAS
BB & FHBE Guizhou AAS

SEM A WORHBESE BT Guizhou OCRI
StM A& W EHBE S BT Guizhou OCRI
A H . Australia

WK FIE Australia

P75 K% Southwest University
5 4 BB Henan AAS

AL AR ARRHE R NWAFU
FNE L BBE Guizhou AAS
A BLBE Yancheng AAS

B V4 44 2% 38 W 3% o0 RCHR, Shaanxi
Bk P44 2 52l 3 it RCHR , Shaanxi
B v 4 24 38 1 3 H 0 RCHR, Shaanxi
B 4 22383 3€ 0 RCHR., Shaanxi
Raps Gbr. Saatzucht, Germany

¥ [ Britain

##5 Czech

¥ [ France

LR BRRHE R NWAFU

BV 4 7% 22 il 3 0 RCHR, Shaanxi
B P 4 %383 3 .0 RCHR, Shaanxi
% 75 25 2 38 il 3 H 0 RCHR, Shaanci
LR MBL K2 NWAFU
FALRMBHER ¥ NWAFU
PiILRMBHEKR S NWAFU
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43 1 Continued Table 1
51 Q81 HEERMAK B. napus %1l 8 5 Qinyou 8 FiALRMBH KRS NWAFU
52 169C H s B B, napus ZAf 6 2 Qinyou 6 P AMEHE K% NWAFU
53 Q23 i RLM3E B, napus % 75 Qinyou 7 PUIERMEHER S NWAFU
54 Q6 HlE MK B. napus %4l 6 5 Qinyou 6 PAERMBHER ¥ NWAFU
55 Q10 HiE MK B. napus A 10 5 Qinyou 10 Ji B A BEBE Xianyang AAS
56 147C H# AR B. napus ZAf 9 5 Qinyou 9 A4 BB Xianyang AAS
57 S8I1 HERHE B. napus B 8 % Shaanyou 8 7o L fe MR8 k2% NWAFU
58 #ih 2 5 Yuyou 2 H R SE B. napus 7818/Marnoo//QVa T AR BB Hena AAS
59 B 8 & Shuangyou 8 HE M3 B, napus P087/99281 R A BHBE Hena AAS
60 G8 1 G8 white H ik B SE B. napus Z%ilh 21F6 Zayou 21F6 Pk R AREHHE K% NWAFU
61 Z 1 99 Qinyou 99 HERISE B. napus Z 1 99 Qinyou 99 e 6 4 22 58 i 3 ot RCHR, Shaanxi
62 #hZ% 76 Yanza 76 T HEBLMSE B. napus $h%% 76 Yanza 76 PEALAMA R NWAFU
63 01 740 Huaye 740 HER M B. napus Qin 9/huayehui//740C PAE MBS NWAFU
64 ZY530 H 85 B0 SE B, napus B3 16 Shaanyou 16 Pt 4 MR K2 NWAFU
65 2006-6707 HE M E B. napus 2006F/R6707 PEAEARMA R NWAFU
66 86155 HiE A% B. napus il 2% 18 Zhongyouza 18 o [ 4 BB Rk OCRT, CAAS
67 86P25 IR B. napus 86P25 o E A RHBE SELT OCRI, CAAS
68 H9958 # H9958 yellow H# B B. napus J" ¥R 580p Guangyuan 58op fefi e k% HAU
69 EXT66 HWE R SE B. napus Executive/Zayou 66 PYAL R R K% NWAFU
70 1 508 Zhong 508 HiE 3K B, napus AE£ji 901 Huahang 901 el k2 HAU
71 3l 21 Huyou 21 H i B3 B. napus 9714/9711//84004/8920 bR FLBE Shanghai AAS
72 Sap50 HERHE B. napus Sapphire/#f il 50 P b e MR K2 NWAFU
73 %l 26 Qinyou 26 H SR B. napus %1l 26 Qinyou 26 e 76 4 22 38 il 32 o0 RCHR, Shaanxi
74 Z&41 105 Zayou 105 H RS B, napus Z&41 105 Zayou 105 B 7644 22 28 3 0y RCHR, Shaanxi
75 7% 2013 Za 2013 RN SE B. napus %{ 88 Qinyou 88 BV 44 24 38 38 0 RCHR, Shaanxi
76 %l 4 5 Yangyou 4 H RS B. napus 2051/Yangyou 1//Zheng 8705 ML FBE Yangzhou AAS
77 1 2 5 Yanyou 2 HiE MM SE B, napus 45 6055 Yan 6055 SR FLBE Yancheng AAS
78 Wil 758 Zheyou 758 H B3 B, napus S7/84004 WA BHBE Zhejiang AAS
79 #i W 6 5 Zheshuang 6 HEMHE B, napus ]Slguzi[g(gfé§zigé%%ryii)g)lgéj/ WL A BLBE Zhejiang AAS
80 # B+ Huangban jie IFERISE B. juncea Landrace AL & MR K% NWAFU
81 i = # 5F Wenxi huangjie IR RIS B. juncea Landrace 111 74 [ # Wenxi, Shanxi
82 Bedt ¥+ Shaanbei huangjie  JF3EMIMSE B. juncea Landrace [ 74 £ 1 Dingbian, Shaanxi
83 MM 15 Yayou 1 H3E MM B. campestris  Landrace PY 1| k% Yaan, Sichuan
84 W PH rapa Shuyang rapa H3E RIS B. campestris  Landrace YL B Shuyang, Jiangsu
85 3 1 5 Dongyou 1 FSERINSE B, campestris  82-2-1/74-1 Hifi 7 £ Ningxian, Gansu
86 44l 6 % Yangyou § AR B. napus J\}El;yoif 78(513{6/11\?““00/// M AREE Yangzhou AAS
87 Hiil 5 % Zhenyou 5 H B3 B. napus 9701//Su8518/94Y16 BT R FLBE Zhenjiang AAS
88 Tl 14 Ningyou 14 HiE MK B, napus Zhongyoul19/Hu9005 VLI REBE Jiangsu AAS
89 #ih 15 Suyou 1 HE MK B, napus Rongxuan/372//Wesroona IR B BE Suzhou AAS
90 il 4 5 Suyou 4 H 5B B, napus (Sul78/2051)F2//Sul78 IR BHBE Suzhou AAS
91 1 605 Gaoyou 605 HE RS B, napus 695/Norinl8 Wi K2 Zhejiang University
92 EEH3E America rape HE B3 B, napus Landrace VL7 Jiangsu
93 Z ¥ 2008 Qinjie 2008 FFEBMSE B, juncea Japan guangtou mustard/Erdaomei//Erdaomei AL R AR K2 NWAFU
94 Zh 3 5 Qinyou 3 HERIMSE B. napus SE8/Midas 76 44 4 Bl B Shaanxi AAS
95 Stellar H R B. napus Stellar Jin& X Canada
96 FHE 2009 Yangguang 2009 H GRS B. napus Zhongshuang6 /X22 [ BB kBT OCRILCAAS
97 %56 77 Shengguang 77 HWE R SE B. napus B [73% £ Recurrent selection Ll k2 HAU
98 44257 Jinsijie FFRANMSE B. juncea Landrace | Shanghai
99 H AL White carinata WEM LTI B. carinata  Landrace BIEM LT Ethiopia

e RN R R AAS KB s OCRL M BHE 52 BT s NWAFU. PYAL AR K2 HAU. A rp el K% s RCHR. 283838 R0 s CAAS, [ K RHBE .
Note;—. Means unknown pedigree; AAS, Academy of Agriculture Science; OCRI Oil Crops Research Institute; NWAFU. Northwest A&F University; HAU,

Huazhong Agriculture University; RCHR. Research center of hybrid rapeseed; CAAS. Chinese Academy of Agriculture Science.



262 (LTS [ A i N // = 35 &

2 AR5

2.1 SSRE|MEEHESH

FHTGE LR 48 X SSR 51 ¥ xF 99 fy Z: ik b4 KL i
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J 1~11 4 F#k 6. 25 4>, H nia_m060(10)
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ALY WG 56 £, HA 100% 2 8Pk R, F W His
WCHEA E . 23 X C 4l fk SSR 5] Hy ki HY
FE M A 150 102 M RA 2B Z B R
$968.00%6 ., GIWIARMEC 3~10 A~ PR 51 )
H76. 504, Lk BoGMS1394 (10) Fl BoGMS0867 (10)
B %, Hk & BoGMS0847 (9) Fl BoGMS1171(9),
/MW R 2~10, F B G PR 4. 42 4,
BoGMS0867 (10) & £ . BoGMS0847 (9) & 2.,
BoGMS1240 % 8 Xf 5l ¥ H A 2 2 M &K,
BoGMS0867 ., BoGMS0847 il BoGMS1171 4§ 3 Xf
S EAY YL 280 R TR L T
Y. 285K E8R A AP A B SSR 51
MESMELEY ST C4,
2.2 HEMURHESH

it 48 XF SSR | ¥y 4" Hg 45 3R i AH oL &R KK
(GS) &I 99 3 & F b4 1Y B AH AL 58 2028 W
0.500 0~0.904 8, HH AL RE I/ 2 4 Fh
VR BA rapa’” 1 07087, AL &R LN 0. 500 05
“VRBH rapa” 5 “ Wi 187, E B& i 6 57 H Tt K
6197 (Y AH LR B AL /N 3455 0,507 9, AHARLEE f &

M mAP ol Z2 58 2 5 M %4 357,355 0. 904 8,
X 2 ASMORHA R A BEVE A sl . HR G G
Wi 17 Wi 187 Wi 507 A Wi 517 4
LR EI A 0.900 8, 2k B Wi AL R .

HE AR BL 2R B 23 1 5 A KRR AT GE T o0 B 45 2R
(£ 3) BoR . AL R EAE 0. 600 0~0. 799 9 X [i] 4
BT i 1 L B @ Ok 92. 08%0 . AL HE T K R 4 M Rk
0.800 0~0. 899 9 X 8] N A 134 4, i B W)
2.76 % A4 233 ANHIRL R BN T 0. 600 0, 5 4%k
4. 6020, BLEAIX 99 1y 2 i 1 38 & Fh b L K 4
AR R E R . 2R .

2.3 MHXEMHROBESN

99 S B FPAL L L T A BN LC
0o FARCHEFT UPGMA [ RIEEE R ML 4,

AR 25 XF 25040 T A FEF 4L SSR 514
RZER, 99 Dy MORHAR AL R ECIXH] 2 0. 59~0. 92, %
KoM TH., B TAHMRE 62 Mk & A #
BHIY 62. 6320, Horpr 22 ASPRTGAFRL, 8 A [ AR FHBE
WMOEHE W B 5E BT 4 8L, 5 A St MU RERT 7 SR
SRRE S AHALHE 15 Ak B 12 AT b X A
Bh S5 I ALHE 8 Mk, Hir 5 ARk Kk B BT
£, 15 % 1 3 Polo , Stellar \D636 R, 1fij < Z4 {105 Fl

£3 SHUEFACHI MY HERNBLE
Table 3 Groups of 99 rapeseed materials clustered
based on the amplification using SSR

primers in A and C genomes

X [A] TR B $ BT i 3

Range No. of coefficient Proportion/ %
0.500 0~0.599 9 223 4.58
0.600 0~0.699 9 1343 27.69
0.700 0~0.799 9 3148 64.39
0.800 0~0.899 9 134 2.76
0.900 0~1.000 0 3 0.06

M 1 2 3 4 5 6 7 8 91011121314 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44
B »

e

l‘ll:l

"1 1]

e

SR H

K1 514 BoGMSI171 1E#R 43 ZX kL 19 47 3
M. DNA 43 F i br it s 1 ~44. #E 4 5
Fig.1 DNA fragment amplified by primer BoOGMS1171 in some materials
M. DNA marker 1;1—44, Codes of materials
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D615 A HFMEMS. 5Nk A Slogd. X 17 Fl e VAR R BEST L E TR B

U 217, SIS T MR G L e JF . BB VIR EE CHEW 157 YR BH rapa’ Al A&

BIFT 422977 .169C, Q923 CHI958 BT Wi WL 6 157 S FIF20087 FE0. 654k 5 H il A4 kL 3 B B
#2 487 SSRE|MEBREI 99 B AR Y 4 R

Table 2 Information about 48 pairs of SSR primers and their amplification

311 1 BARE Refalk i G A v
Primer Sequence nneal;%g Chromosome ‘ ,NO' Ofl_ polymorphic polymorphic
temp. / ragments fragments fragments/ %
o
dann BCONTECACCACACTOATECT . " ; ; 1000
. W L
s BETMGCTIGIGUIGTTC o
B . e D wn
s w S
o w C
5w L we
o AT oM L
o S
B T
o % ¢
s ¢ na
enu m211 F;TG'lj/\A/\GTT(}TGC/\/\GG/\‘TTGTG 55 A6 3 5 62.50
- R: TGGGTTTGTGAAAATATGGTGAAA :
« e D e
wrs ARG « ow D
o w .
o om S
o w S
nia_m034 ;%’%(&L(A?((J(I %?f’i%%%i?%‘% 60 Al0 9 9 100. 00
o w
A1T Total 186 153 1 982. 46

{H Mean 7.44 6.12 79.30




264 modh oY ¥ W 35 4%
4:3% 2 Continued Table 2

e . o
o a1
BoGMSIS5 ' G GAGAGAAGAAGOAGAAGA 52 c: 8 . 50..00
AN o w1 ma
o TGO GG o
oo BTG T o
BoGMSIS® ! T AAGT AAATCAAGCAAGCGA 5 c2 ; 2 6. 67
“ e ;o
BoGMSIISL 4T TCACGAC ATCGAGATGAG 56 ct ; ; 100,00
BoGMSI22L 1! CCACOAAGAGA AGAGAAGAGA 5 c1 7 § .71
oy DERSTISINERS 0 e s o
oy ERORETICCTIC s s o wn
oy EOSEAGASTIE, s S
BOGMS0S52 ' COA GAGAGA ARGTGATGAGAG 58 cs d 2 28.57
o FTSOMGIG « a5+ ma
oo ERACMENE MG o
s AT o R
o ESASCIMOETE I « a s
BoGMS0867 it‘éﬁ‘&%ﬁ%&%ﬁﬁﬁﬁ%&ﬁ 56 cs 10 10 100. 00
o TR o
BoGMS0847 ;%%LTATILLT%{LTLTL(ILLTITI/&TITL(IA 56 9 9 9 100. 00
BoGMSUSS 4 h A AGCCACTCTCTOTTCT e s g 3 12.86
2iF Total 150 102 1513.41
¥f Mean 6.52 444 65. 80

I FOER S0 R 0514

Note:F. Forward primer; R. Reverse primer.
RHh—2k,

WAl 23 XF FE AT C HEA R SSR 514"
25, 99 1 M ORHAE Bl R BCIX M) 2 0. 62~0. 96,
UPGMA A G (4 LW, 72 F BRI AE
0.73 AbVTHERT A AR R 2 5 4. 55 | A3+ 87 4~
RE. 5 B 87. 8800 55 1 41 AL 46 ok & MR 1Y)
Saphhire il CB Boomer £ 2 M F s fl s 58 M4
1455k H L [E 9 Mohican F12k H $ 5 A9 Solida; 4

IV AL ELHE  BEBETT L W B BT BRAL BT A
1557 CRBH rapa’ M &G 157555 V A4 & T
20087 Ml 42257 . TEMME N 0. 75 4b AT LIEES |
LR 87 MRy 6 MR, 5 1 AL A 15 A4
FERE HEr LA b AR B B il RHIE TS T 9 6 AN B
S5 1 MLZHALAE 51 A BPRE R 23 O Bk PY BF s 2
WAL 8 FRE 2 iv WA R A & FF Y A35
Bk V4 A8 24k 52 M S 0 B9 3 B ORL s 5 vidlk 21 f 4
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x4 HEF 253 AASI WM 23 N CASI YT EERHELRE

Table 4 Groups of 99 rapeseed materials clustering with 25 pairs of primers

in A genome and 23 pairs of primers in C genome

SSR py i T H# R
genome Group Subgroup Material
Huiyou 50S, CH42-SI, Zhongshuang 11, Q8 I , QJ5005, 2006C, Q211, Fu, 2006-6707, 86P25, Qinyou 99,
Yanza 76,Zhong 508, Yanza 3, Zheyou 18, Zheyou 17, Zheyou 50, Zheyou 51, Chu 0708, Shuangyou 8, ZY
I 530,Zheyou 601, Zheyou 21, Zhongshuang 9, Solida, HI5R, B351 long, Ramiro, Mohican, Huaye 740, Q6,
EXT66, Zhongshuang 6, Zhongshuang 7, Zhongshuang 5, Zhongshuang 12, Zhongyou 589, Zheda 619, Guosh-
engyou 6, Guohuayou 1208, S8 [I » Yuyou 2, Arm, D4818, CDH, A35, Dwarf, Qz052, YH2, Q33-1, D610,
D611,E718,86155, Yangyou 4, Yanyou 2, Youyan 10,Baoyou 85,Qinyou 26, Saphhire, CB Boomer,Za 2013
I Huazheyou 10,Sap 50, Yangyou 6, Ningyou 14, America rape, Shengguang 77, Zhenyou 5, Suyou 4, Suyou 1,
A genome Gaoyou 605, Qinyou 3, Yangguang 2009,Q10,147C,Zheyou 758
| Polo, D615, Stellar,D636R , Zayou 105, Slog 9, Shuang 1, Huyou 21
v G8 white, Jinsijie, White carinata,169C,Q923,H9958 yellow,Zheshuang 6
vV Huangban jie, Wenxi huangjie, Shaanbei huangjie
i Yayou 1,Shuyang rapa,Dongyou 1
I Qinjie 2008
Huiyou 50S, Zhongshuang 9, CH42-SI, HI5R, B351 long, Zhongshuang 11, Zhong 508, Zhongshuang 6,
Zhongshuang 7, Zhongshuang 12, Zhongyou 589, Zheyou 18, Zheyou 17, Zheyou 50, Zheyou 51
Zheyou 21,Zheda 619, S8 [ » Yanyou 2, Chu 0708, Huazheyou 10, Qinyou 3, Sap 50, Ningyou 14, Zheyou
601,QJ5005,Baoyou 85,Fu, YH2,Slog9,86155, Qinyou 26, Stellar, Shengguang 77,169C,2006-6707, Zayou
i 105, Huyou 21,86P25, Zheshuang 6, Yangyou 6, Zhenyou 5, Yanza 76, Huaye 740,Q33-1,G8 white, H9958
yellow, Yangyou 4,D636R, D615, Shuangyou 8,147C, Yangguang 2009, Yuyou 2, Suyou 1, Gaoyou 605, A-
I merica rape, Suyou 4,Q923,2006C,Q211,Q6,Qinyou 99, EXT66,Za2013,Q8 [l
il Qz052,Shuang 1, Youyan 10,D4818,Ramiro, CDH,Q10,Zheyou 758
v A35,E718,D610,D611
C genome
V White carinata
Vi 7Y530,Zhongshuang 5, Yanza 3,Dwarf, polo, Arm, Guoshengyou 6,Guohuayou 1208
ii Saphhire, CB Boomer
] Mohican, Solida
v i Huangban jie, Wenxi huangjie
i Shaanbei huangjie, Yayou 1,Shuyang rapa,Dongyou 1
V Qinjie 2008, Jinsijie

8 AR s ok B R FEMR LU 19 B AE R I 5 A 86 A
MBHE B it . BT A 4R C 4y R R
TR PRI SSR Gy ih T H ™y 2 T A S
PUZH AN C 2 P2 H A8 /s 1 38 A% 15 B AN TR et A5 A
LR LR TR] R LE R A W] I 22 57, C 41 SSR #p
TC A R R 38 AL 25 S 5 A B X OGO
1M A 4 SSR 23 B f 19 3 L 31 35 57 3 2 3 3 L H
TR 1 X A . 285 ALC PI4L SSR Hric Xt
99 M MBI EAT UPGMA J2E, 4558 (| 2) &KW, &
WE R 0. 71 Ab¥s 99 AR 5 . 5 | dLfuds
89 ABEEL, i B FT A BRI 89. 90065 58 T HALALHE
FIERZEM L WIT A GS (172 e KL ATRE S
“G8 7Y AL AR R g ROk I G 5 I 41 AR
CEEBREST LM BT BRAE BT R 20T T4 A

MR 55 IV AL T 1 %57 “ VR B rapa” F1 ¢ 44 i
L1573 MEEBMEL S VAHAMNE 1A REIT
20087, &5 1 41 89 A~ H 5 By S A WRIE Ry 0. 73 4b
MOy RS WA, A EEE 43 SRR R
BV 1 52 R LA rh Rl R 2 AT VAL ) 5 5 1 WA
45 9 ASPRE IRV A RL Ry 325 46 i W4 F 4 12
ASBERES DL SN B E SR ORE SR L B HI5R 43K
polima CMS £+ R 55 iv WA 3G 19 4k
F B v E AR B i RHVE B BF 5 B L Wi VL AR B B A
ok BB RL B X B AR polima CMS (1)
R 8 v AU Qz052.CDH, ‘XL 17.,Ql0,
147C H1“ Wi 7587,

AT R TSR 23 X C 4HARIC .25 X A ZH
B e RS A X ASKT Bl W A5 R AT R T



266 [T A i N // M= S 35 4%

|

0.73

|

0.71
%0000
A&

0.60 0.68 0.75 0.83 0.90
5t A5 AH B R 2L Genetic similarity coefficient

Kl 2 HT 48 XF SSR G4 4 R 99 fruh € iy UPGMA R A
MR LR 1
Fig. 2 Dendrogram of UPGMA clustered based on the amplification using 48 SSR primer pairs

The codes of materials were as same in Table 1
DB Z I8 M B Ry = R — REEHE TR B AR B R R R AL —d2 . ok A 7] — 3 X | 7] —
FRIPRERE S BR TR U R FEAR L ) AE R TT (B. AL P 3 A T AN TR A DR R U B S A
carinata) SNEN B, napus BB 2 ORI RBTBEAFAESCH . 3 D RIETR P ok AR A 1
TIRPRL SR = RN EH TR R, 3 DRI E B R bl PR AE S — 4L L, b B 79 4 A% 28 il
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S T TEASRE B i A I Rk T 114 ot o g JEE
e LA 7 R OLAL I 7T PR R 2 BG5S
BB R B LA BRI 08 T AR

31 ®

AW e I SSR ARic 5| M B 59 1 &
SEPEGT | 2%l i T A AR B 51O AE SR 19
AN FEPRE L. BTk FH Y A8 X 5| 4 (4 14 A4y B B
N&EF ZEUFEREESFTEAR 8. 5HK
MISECH TR 25 3 — 3., Hh C 4l 23 X512 51
L3y 68. 00 %, Xt 51 97 ¥ Z M & oy 4. 42
A A YR 25 X512 B RN 82.26%,
BTGP - Z P4 6,25 >, A4 25 X1
MY R ) 28N e T C4l 23 X519, XAl
FiE A ] TR S AE R R v R 3R R
WK % A At BE R AT HL S R T 0
JI T RN S W s i 2R N C 4Lk
LR AR XA P A= T . B AH A R B T4 R
599 oy bR 5t % AH AL R B AR E AE 0. 500 0~
0. 900 8, Ml & ELTE 0. 600 0~0. 799 9 [X [ ¥ #1 %}
7 92. 0824, T ik FH 11 H i 784 9l 5% 7 R E 4 1 3t %

SE UMk

ZRETEA R X
[EEEEE S

MR SR SR AE A AT, ok B AN [ XS8R B 7 45
R H A AT BANH N RE . SR P IA
K A AN [7] 77 Ff AL PR R+ i b ity AR 9 R B X
KRR LR AW 590 A S ) BIF 5T 45 R A
6L PRI % ot B34 U8 4 P ) i A0 A % 58 AL A 1) AT 5
PERTRERLAR . T A Sk b B BT R R AR
A B AR AP RIS UL AN R 4 XA R 7 R
PR Z A SR S . Rk B[R] — 75 A3
AR 3 R AE — A2 N H B A B i A A
PE X AT RE T 3 A 2 MO TR O B T R AR T S
Y. Qian'*t Wk He Ay S5 i B 5T 2 TR A M
SR A SR 4 B2 S B0 L AR SR A 7 T D A R
o WABEFE W AT LU Yo i 48 ]k £ 3 7 /Y
R TT ZRESLIET WL 6 5 R IR 1
o7 A R AR B R O e e R L W PR
e | AN B IS L B Il i B 2R A BT 5L
TR AR 25 2 T 8] e St I 418 v 7 b R ZAE I
A,
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