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Abstract: [Objective] Investigating the genetic diversity and selecting core collection of rapeseed. [Method] According to
previous researches, 500 accessions from Europe, Asia, Canada, Australia and China were divided into four groups based on their
qualities, geographic regions and growth habits. A primary core collection of 87 accessions was sampled from each group in same
proportion. EST-STS and SSR markers were applied to measure their genetic diversities, eliminate the genetic redundancy and
evaluate diversity indices of molecular markers for developing core collection. Phenotypes of individual core gene pool were
analyzed and compared. [Result] Under the same selection background, two types of marker showed similar polymorphism rate
(39%-40%), and polymorphic fragments number. Cluster analysis divided the 87 accessions into two groups (I, II) at similarity
coefficient of 0.65, further two subgroups from each group were generated, respectively. A core collection consisted of 78 accessions
was constructed after eliminating genetic redundancy above 0.85 genetic similarity coefficients. [ Conclusion] The results indicated
that EST-STS was economic, effective and functional marker with similar efficacy compared with normal SSRs. The genetic
diversity and cluster analysis supported the classification of four groups in Brassica napus. 78 accessions retaining the most genetic
diversity and structure could be utilized and preserved as core germplasm collection for 500 initial rapeseed resources.

Key words: B. napus L.; EST and SSR; Genetic diversity; Core collection

kS BHEA: 2007-09-20; $EZ HHEA: 2008-01-08

E®WE: WIARHYTEKRIE (2005C12019-01) ; HERmSBARBFREIRI (“863” T IH (2006AA100106)

EERN: TWF (19815 , &, WEFE N, WEHsA, BT o8 sE & R IR I (1958-) , 4, WHLAMA,
W76, 4, W7 AMEE S PR, Tel: 0571-86403406; E-mail: jianyi32000@yahoo.com.cn



3522 eE VSO S 41%:

0 35

CHT50 5 LY AEPIIREAE 22 FF 1t 5 R it e
fith, XTAEA) S A ISR ORAFE T 4 2 VA I S B
TEAEY G AL 50 R IR 22 R FH ot — TR 52 4 BREE AL
A E ISR X T, [Car AWFFTtE ] Frankel!"
T 1984 ARt T AL BRI MRS, fEid £
20 R, A REFEH AN NEERIRISE Z R,
T2 BRUR R R i A R e DA S O B IR FH 7 i
AT T T2, A& R E s L 2 FEET U 2K
SRR, TR0 IR T 1R L e . H TR
INEEL ORFES AR PR, BAE . KRR AR AR
SEAEIIR AR SRS S oy Al i T AL
PPR, ZEEESE R, AR A A T
T BT PR AR LR T, AR H T s s
WIARAAZ ORI RIRIE . 5% Z AR PPN 2R
FURIRORY . PR FIHER . RIHARZPER, [H
T A AR I P A T 2 i SR U R a5t
2 FEPERT N O R ZHRIEE ", [« XU
“RUiEr 7 R LA S N A S R AT SR TR s A 22 Al
T, AR R RIER S A A W 2 e, BR
AR SR A= oy IR AN IR (R 2R, T I “ XUIR”
TR X7 W AR A . DAL UIA AT ]
FF EST 741 #) STS (sequence tagged site) bric /& —
FBr Y DNA 4rFbrid, S5I)ResEDIME B EEA K,
X Ig A ZREVE BT L 3L & o Al B R LB,
DRI Ay " S o BE DAL P A St 1) — LR VR, AT 0] REAN
JERSTEIR A B AR AR AR 58 I P58 18 B 1 AH
K&, HHl EST brid e at2. KE. /NS
(K3t 2 FEVERFFC A3 2] 7 ) iz AN, Ry
EST Aic T H W8 B =5 it Pl KT8 A 22 K 3 A PR AR
Fo DHUR PP S8 ) ] A ST NIV LA AR R
BEAESE IR R Y AR 500 424 H 2 e b, R 1A
(IBIFFESE RALAN A O BERYR . B F A IR AL
AR 23 AT TR I NPk (B ARER PERT R 95
#ir, NH] EST-STS #1 SSR Aric AT HfL 44T, HI
FET (1) %5€ EST-STS Fric il A o Yo 1% 73
B IR R s (2D BA PR AZ R T 4 S22 A4
(A VRS s (3) BOVEIH P % A [Fgt AL 15 55t
I H WS T S M R AR 2R, AR B R
B ERMESE, (4 Fik i ra R 2
LRI 500 43 H B S AP I AZ O RN BT,
ol R A R 2 45 BRI B R FH R (LA B

1 MBS

1.1 ##

WA R N HIRIFFT 5 5K 500 X 4 Al il 2
BEBCAR IR B e K k. R
TP o AN ] it DX ) H 8 R s Rl (AR AR 4y
e (1) PEXUE (RIFERFMGAED a3 (2)
HEDCE CGRIFER AR Jhses (3D [EAMEEE
Hl(4) EAMEE 4 A4, 42 LR 23 BB EOR IR
TN EZFA 0 AR EM RS 28, 39, 13 Al 15
By, 3595 Oy FTWE5T, e 8 4k R AR AS A R
T, bR T AW FTTHIR 87 6y, 1E K Pk AL OFF
Ao LL AL By C D4 DMIAE RS PRI KRR
ANHAEE A (R, 4 ADNIEPHILE FE S R
V)@ TN A A RIAL, 87 AN R VELE 1,
1.2 REAHZE
1.2.1 DNA # 5ty B0 | lﬂ‘l\é\—l:)]k/%%i B— R
AR 10 MR, B ECSh T R A R, RO TR S
TE—70°CHEAE % M. M DNA $2HCR I AE s sh i
CTAB 71", 500 4344} H R I AEHTY LA AL
Bk e I GHT & BT 347, Fra s elBEpLHES ],
PIATIX, 478E0 03 m, 17K 3 m, #REEA 0.15m. H
WFHCEAE BN (WIE . &, R, K
WORHTRR/NXHURE 5 bR, B8RRGSR0k
WAL — KA B BT AR, R
PRA SRS AR, RN TRE, ok
A% 10 MR,

1.2.2 FRkRIE WFRTAEHM SSR 514k A
Brassica (4} /¢ (http://brassica.bbsrc.ac.uk) Fl Piguemal
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Table 1 Material origins, names, code number, qualities and years of release used in the study
poxih G A (R) 2R Rl EHE T HihR
Group Code Variety (Line) name Origin Year of release ~ Quality
OB sk Al #IAW 72 Zheshuang 72 WL Zhejiang 2001 00
Chinese®00” quality 5 WiA 3  Zheshuang 3 WIT Zhejiang 2001 00
(Ch-'00) A3 Widh 18 Zheyou 18 Wil Zhejiang 2006 00
A4 WiX{ 758 Zheshuang 758 WiT. Zhejiang 1998 00
A5 5802 #MT. Zhejiang % Line 00
A6 Wifltif 2 5 Zheyouyou 2 WL Zhejiang 1992 00
A7 Wil 19 Zheyou 19 WL Zhejiang 2007 00
A8 24729 el R HAU % Line 00
A9 #3303 5 Huashuang 3 gl K2% HAU 1998 00
Al0 4312 ferfifoll K% HAU % Line 00
All 22108 el R HAU % Line 00
Al2 68-1 op E AR RL 2 B R EDIT ST OCRL, CAAS il & Line 00
Al3 1 821 Zhongshuang 821 oh AR RL 2 B B ED T ST OCRI, CAAS 1993 00
Al4 HHX 2 %5 Zhongshuang 2 o AR R B R ED ST OCRI, CAAS ? 00
Al5 "X 4 % Zhongshuang 4 p OV BEHOEMER T 7T OCRI, CAAS 1994 00
Al6 14 75 Zhongshuang 7 rh E ARNRL 2 B R EDT LT OCRIL, CAAS 1998 00
Al7 XL 8 5 Zhongshuang 8 oh [ AR R B R ED ST OCRIL, CAAS 2001 00
Al8 Vil 14 % Huyou 14 ¥ Shanghai 1996 00
A19 Y1 15 % Huyou 15 | Shanghai 1997 00
A20 Yith 18 %5 Huyou 18 i Shanghai 2002 00
A21 Wi 11 %5 Xiangyou 11 #WITd Hunan 1987 00
A22 Wi 15 %5 Xiangyou 15 #IF Hunan 1997 00
A23 71 9303-1 Su 9303-1 YTJ5 Jiangsu % Line 00
A24 2041 3 5 Huyou 3 PJIl- Sichuan ? 00
A25 It 88 HHL Youss M5 Nanjing W& Line 00
A26 H64 PR Xinan 7% Line 00
E X Wk BI H{L 7 Shenyouqing i Shanghai 1997 0+
Chinese*+" quality B2 0] Meijian T Xizang ? 0+
B3 SHORT WL Zhejiang DH % DH Line ?
B4 7517t 605 Gaoyou 605 WL Zhejiang 1998 +
BS JLZK Jiwer  youcai WiiT. Zhejiang 1968 +
B6 79601 WiT. Zhejiang ? +
B7 82769 WL Zhejiang ? +
B8 480 WL Zhejiang 1978 +
B9 —FlsE Sangao WiT. Zhejiang 1969 +
B10 K I Changjia WL Zhejiang A& Line +
BI1 543l 5 5 Ningyou 5 YLJ5 Jiangsu 1972 +
BI2 i 6 45 Huaiyou 6 VL7 Jiangsu 1975 +
BI3 74 15 Junnong 1 VL75 Jiangsu ? +
B14 Jr 128 Su 128 YLJ5 Jiangsu ? +
B15 SRR Aijiazao Pl Sichuan 1965 +
B16 Jii 5 %5 Wanyou 5 PUJil Sichuan 1974 +
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£3:3% 1 Continued from table 1

el P Al (R) A4 FR PRV EHEG 5T
Group Code Variety (Line) name Origin Year of release ~ Quality
B17 FIi 4 %5 Fengshou 4 PUJIl Sichuan 1965 +
BI8 F5H 13 %5 Tezao 13 POJ1l- Sichuan ? +
BI19 Vi 9 %5 Huyou 9 [-¥# Shanghai ? +
B20 Y 3 %5 Huyou 3 [-¥# Shanghai ? +
B21 Pl 2 5 Xiyou 2 $tM Guizhou 1964 +
B22 #49h 8 %5 Qianyou 8 5t Guizhou 1972 +
B23 5 77-2 Gui 77-2 5t Guizhou ? +
B24 #4590 13 5 Qianyou 13 # M Guizhou ? +
B25 #4326 Qian 326 I Guizhou ? +
B26 Zoih 31 Yunyou 31 M Yunnan 1967 +
B27 2 6 %5 Yunyou 6 Z™ Yunnan 1959 +
B28 Wi 4 45 Xiangyou 4 #%4 Hunan 1972 +
B29 it 821 Zhongyou 821 o EROL R B ES I SCIT OCRI, CAAS 2003 +
B30 43 9 5 Huayou 9 el K HAU ? +
B31 1060(2)-4 el oK% HAU % Line +
B32 1419@-2 fepfll oK% HAU i & Line +
B33 SBr#k 7315 Xindu 7315 VL7 Jiangxi ? +
B34" AR HK 18 Norin 18 HZA Japan 1949 +
B35 4% 3 5 Riben 3 HA Japan ? +
B36" % Cungi HA Japan ? +
B37f ZE L% Rongshan it Korea ? +
Sl Cl Princeton it gt Sweden ? 00
Foreign spring c2 Westar %K Canada 1982 00
type (F-S) 3 Tower Jn#E K Canada 1976 +
Cc4 Wesroona WKFE Australia 1980
Cs Marnoor WURFIWE Australia ? 00
Cc6 Topas Fii d. Sweden 1981 00
C7 Delta it Jt Sweden 1988 00
C8 Bingo F1# Denmark 1990 00
C9 Ural 5 Germany 1998 00
C10 Orca ? 00
Cl1 Topic i ? 00
AN D1 Casino Fif . Sweden 1991 00
Foreign winter D2 Panter Fii it Sweden 1967 00
type (F-W) D3 Ceres 5[5 Germany 1986 00
D4 Lirjet ffi]¥ Germany 1989 00
D5 Express [ Germany 1993 00
D6 Viking ¥ Germany 2002 00
D7 Rasmus i[5 Germany 1999 00
D8 Artus i[5 Germany 1997 00
D9 Baldur ¥ Germany 2003 00
D10 Mendel ffi[H Germany 2002 00
DIl TGGH % Germany ? 00
D12 Tapidor 15 France 1989 00
D13 Sollux [ Germany 1973 +

B34", B35'. B36'\ B37 WM e W E W EA RS T E A 00: LIFRRURBHATIH: + SITMAEOMAR o (RIFRRRI R
RAEREL: 2 « AP HAU: RIS OCRI, CAAS: i EARNELEBE M EMEDIBE 75T

B34', B35, B36", B37" accessions from other Asian countries with high erucic acid and high glucosinolate were in Chinese‘+’group; 00: Erucic acid free and
low glucosinolate; +: High erucic acid and high glucosinolate; 0+: Erucic acid free and high glucosinolate ?: Not known; HAU: Huazhong Agricultural
University; OCRI, CAAS: Oil Crops Research Institute, Chinese Academy of Agricultural Sciences
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Table 2 Primer sequence, total number of amplified (TNB) and number of polymorphic bands (NPB) and percent of polymorphism
(PP) per EST and SSR marker

EST Frid A AU R 72 PR 5175 P A 28N || SSRAemid ¥ AN AN
EST marker  Corresponding Primer sequence (5'-3") W W A SSR marker 4L AL A
A. thalina locus name TNB NPB PP TNB NPB PP

ZAASO017 Atlgl5950 5'-AGAGGCTACACGGTCAAAGG-3’ 6 6 100.0 0110-HO02 3 3 100.0
5'-AAAGACGCCGTCACAACC-3'

ZAAS108 At4g14880 5'-TTGGTCGTGTTGCTGCTAAG-3’ 3 3 100.0 Ra3-H09 6 6 100.0
5'-CCGTGAATGCTAACCCAACT-3’

ZAAS113 At5g47180 5'-ATACAGCGGCTGAAGGAAGA-3’ 4 4 100.0 O111-G11 6 6 100.0
5'-TGATGAGTCCGATGAGTCCA-3'

ZAAS151 At1g27980 5'-TTGGCTGTGAAGTCATCTCG-3' 3 3 100.0 MR228 3 3 100.0
5'-AATCCTGGTGCTGATCCAAC-3'

ZAAS160 At4g00550 5'-GGCATTTACTGCCACAAGGT-3’ 6 6 100.0 Nal2-A02 7 6 85.7
5'-TGTACCCTTTGCTCCAGACC-3’

ZAAS045 At4g34430 5'-ATGGTATAGCCGTTGCCTTG-3' 6 5 83.3 Ra3-HI10 4 3 75.0
5'-TCCGACAACTTTCTGGATCA-3’

ZAAS068 At4g28910 5'-CAGAGGATGCATCAGAACGA-3’ 6 5 83.3 Ra2-E04 4 3 75.0
5-TTGATCTGGTTCGCGTTGTA-3'

ZAASO085 At2g45960 5'-CCTATCGGATTCGCTGTGTT-3' 5 4 80.0 Ra2-D04 7 5 71.4
5-ATGAATGGTCCAACCCAAAA-3’

ZAAS088 At5g02800 5'-ATACGGATACTGTGCTCCCG-3' 5 4 80.0 Nal0-D07 6 4 66.7
5'-CGGAGGGTATTGACCTTGAA-3’

ZAAS159 At1g03910 5'-GGTGCTGGTTTTGAGTCCAT-3' 5 4 80.0 Bras023 3 2 66.7
5'-TGATCGTGAAGAAGCAATCG-3'

ZAAS156 At4g26370 5'-AACCACATGAGCTTTGGAGG-3' 4 3 75.0 MR12 6 4 66.7
5'-TTGCTGTACACCAGCTTTGG-3’

ZAAS192 Atlg62640 5'-GTACTTCCACTCCTGATG-3' 7 5 71.4 Bras-036 8 5 62.5
5'-ACAAGCCTGAACAACCAC-3'

ZAAS164 At3g01060 5'-CCTATTGCTCCCACCAAAGA-3' 6 4 66.7 Ra2-G09 7 4 57.1
5'-CATACTTGAGCCTTGGGGAA-3'

ZAAS092 At1g50010 5'-GGAGGGACTTTCTTCTTGGG-3' 6 4 66.7 Nal0-D09 6 3 50.0
5'-TCGATGTAAGGTGGTGGTGA-3’

ZAAS101 At5g03290 5-TTGGTGATGCCAAACCTGTA-3' 3 2 66.7 Nal0-HO03 2 1 50.0
5'-CAGCGATATCAGGTGCAGAA-3’

ZAAS141 At3g29320 5-TTTGCATATTTGGGGGAAAA-3' 6 3 50.0 Ra2-El11 6 3 50.0
5'-CTGGAATGAGCAATTCAGCA-3’

ZAAS117 At3g14420 5'-TTGACCTCGGAAAGATGGAC-3’ 7 3 42.8 Ra3-D04 6 3 50.0
5-ATTGTCTGGAGCCACTGGAC-3’

ZAAS023 GI507807 5'-GATGGGTGGAGACCGTGAT-3’ 5 2 40.0 O112-F02 7 3 42.8
5 -TCTTTTGGCACATCTTTGAACT-3'

ZAASO12 At3g57650 5'-GGAAGCGCATTGGCTGTA-3' 6 2 333 O111-B05 5 2 40.0
5'-AAGGTCTAGGGAAGTCGTTCAA-3'

Al Total 99 72 74.7 43 Total 119 67 68.9

P4 Average 52 38 Ty 52 35

Average

F 3 ikt EAR B FNE A s e B TR R AR R AL

Table 3 Mean genetic similarity (GS) coefficents between groups and cultivars within groups in B. napus L.

43P P OB s HE XU R [ AR | b A3
Pools Ch-°00 Ch-+ F-S F-W

S X hSE Ch-100 0.710 0.683 0.674 0.655
SE OB sk Ch-+ 0.690 0.640 0.626

E 4 F3E F-S 0.716 0.686

[E M43 F-w 0.772
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B 1 87 MHIEZMILS P AY EST #0 SSR FRCEREE (RFUISEE 1 HARD
Fig. I Dendrogram of 87 oilseed rape (B. napus 1.) accessions based on EST and SSR data (The accession codes are the same as

those shown in table 1)
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Table 4 Comparsion of molecular marker diversity index (I) between the initial collection and the five subsets

P! F4E  Subsets
Groups 87 AN b 82 AN F(S1) 78 AN Ff(S2) 72 AMRLFR(S3) 67 M Fif(S4) 60 A Fil(S5)
87 cultivars 82 cultivars(S1) 78 cultivars(S2) 72 cultivars(S3) 67 cultivars(S4) 60 cultivars(S5)
(GS=0.90) (GS=0.85) (GS=0.83) (GS=0.82) (GS=0.81)

Ch-“00" 0.3908 0.3945 0.3945 0.3945 0.3943 0.3922
Ch-“4+> 0.4101 0.4135 0.4131 0.4094 0.4139 0.4158

F-S 0.3560 0.3450 0.3305 0.3522 0.3522 0.2907

F-W 0.2975 0.2975 0.2843 0.2768 0.2733 0.2024

Total 0.4319 0.4339 0.4337 0.4328 0.4339 0.4371

Al. Al6. A17. B1. B2, B21. B27. C7. D3 # D6,

2 9t 78 A AL R AR OB T R 3 BT 4G
R WD BB R T 6L S A AR IR B
FEPERN TP AR [ A A3l S AN F IR R X0 i 5 Jo
T LRI, RIS 25 W
IR Vs @ SRS B RSB @ 1 Ko o) ]
R ORUIR” R RROR A T R AT

0.65[
-
L] L [}
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=Y (=]
. O- 1: at
. . * ° & e
-0.02 S ° s 02,9 Loy
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Fig. 2 Principal component plot of core collection derived

from 78 oilseed rape (B. napus L.) cultivars
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Table 5 Major agronomic characters and their difference significance in core collections
415 VIR Aqel oA ke TR/ &/ e ¥ E A S = 5 R £ 7 51 2 (TS THIE Rk
Group DTF? DTE DTM  PH HPB B FB K M AR KA i SW s

LMI SMI SP LS SS YP
HE G CH-<00”  161bY 193D 223b 151a 55a 7a 44b 55b 300a 55a 19 3352 15.74a
FPEE CH-“+”  158b  191b 219¢ 147a 47a 7a 48ab 54b 330a 52ab 19 331a  15.00a
[E 4591 F-S 160b 194b 223b 134b 32b Ta 48ab 55ab  337a 4.8 19b 2.87a 13.64a
[EAM4HEE F-W 1792 209a 228a 150a 47a 7a 52a 65a 342a 54a  22a 2.10b  9.61b

D NE YT BERORARAR P FET M 2 TITE 0.05 ZKP L2 5 2

Y DTF: Days from sowing to flowering; DTE: Days from sowing to the end of flowering; DTM: Days from sowing to maturity; PH: Plant height, cm; HPB:
Height of primary effective branch, cm; FB: Number of first branches; LMI: Length of main inflorescence, cm; SMI: Number of siliques on main inflorescence;
SP: Number of siliques per plant; LS: Length per silique; SS: Number of seeds per silique; SW: 1000-seed weight, g; YP: Yield per plant, g; * Significantly

different according to LSD at 0.05 level
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