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Abstract The genetic diversity of 31 Brassic napus varieties collected from Yunnan, Hubei, Hunan, Sichuan and Zhejiang were
studied by the DNA markers of simple sequence repeats (SSR) and Inter-Simple Sequence Repeats (ISSR). The results exhibited that
31 Brassic napus varieties shared high level of genetic diversity. The SSR markers generated 0.2563 of average Nei's genetic
diversity (He), 0.3749 Shannon diversity index (1), and 63.87% percentage of polymorphic loci (PPL), while ISSR markers yielded
0.2672 of average genetic diversity, 0.3873 of average Shannon diversity index, 64.29% of average percentage of polymorphic loci,
that indicated both of the genetic components should share the same levels of the genetic diversity among the tested germplasms.
Clustering analysis based on the data of SSR and ISSR presented that 31 Brassic napus varieties could be divided into four groups at
0.64 of the threshold of the genetic similarity coefficient and some varieties came from the same region could be grouped together in
general, except few varieties in this research.
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Table 1 Polymorphism amplified by the SSR primers used in the experiment

51 ISXiE LM K ZEER®)  IY ISYitEd ZEHME K ZERM®)

Primer Total bands Polymorphic bands Polymorphic  Primer Total bands  Polymorphic bands Polymorphic
rate (%) rate (%)

CB10369 9 8 88.8 CB10373 9 8 88.9

PMR181 12 11 91.66 CB10028 12 10 83.3

BRMS-026 6 3 50 CB10330 7 6 85.7

BrGMS171 10 9 90 NG14-G10 7 7 100

CN5 8 4 50 CN52 10 8 80

CN48 6 4 66.7 CB10427 7 6 85.7

CN57 5 4 80 BRMS-008 8 7 87.5

CB10172 10 7 70 CB10364 11 8 72.7

500 bp

250 bp —

100 bp —

1 23 45 67 8 910111213 1415 M

K 1 5141CB10028 31 ek &
-3 R 5, [Fl464; M2yDL2000 marker

Figure 1 Electrophoretic banding pattern amplified by SSR primer CB10028

Note: 1-31 indicates the No. of varieties same as number listed table 4, M: DL 2000 marker
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Table 2 Genetic diversity of 31 varieties of Brassic napus analyzing by SSR and ISSR markers

ik WY GRENFEF S 48 Shannon fiEt  Z&MM 2R (%)

Marker Number Ne H | Polymorphic loci  The percentage of polymorphic loci (%)
SSR | 1.4521 0.2563 0.3749 76 63.87

ISSR 11 1.4828 0.2672 0.3873 27 64.29

#3 FTHISSREI MM Z Ay 1
Table 3 Polymorphism amplified by the ISSR primers used in the experiment

CIE7/BSYi -t Z AL ZHE(%) 1 R LA ZHHE(%)

Primer Total bands Polymorphic bands Polymorphic rate (%) Primer Total bands Polymorphic bands Polymorphic rate (%)
816 6 2 33.3 866 11 7 63.6

889 2 1 50 823 6 4 63.67

Pr5 6 4 66.7 807 5 2 40

880 6 2 33.3 Prio 8 6 75

825 4 3 75 Pr8 7 4 57.1

807 5 2 40 888 12 6 50

Pré 5 1 20 814 3 1 33.3

1 23 4 5 67 8 910MI1112131415 16171819 20 M 22 23 24 25 26 27 28 290 30 31 M
= e = d ' P 2 000 bp
- ‘!".' &% : 1 000 bp

sl | b b e Ll . B
a. = . '!- ! b pung~ 750 bp
P | "‘”-".‘“-.-'-uh"‘ 500 bp
a4 L 0 = 250 bp
-

100 bp

Bl 2 HEY s WA R ISSR T #1807 4 1%

v 1-3U N MRS, [FIF¢4; M2ADL2000 marker

Figure 2 Electrophoretic banding pattern amplified by ISSR primer 807

Note: 1-31 Indicates the No. of varieties same as number listed table 4, M: DL 2000 marker
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Figure 3 The dendrogram of 31 rapeseed varieties based on

data of the genetic similarity coefficient generated by ISSR and
SSR markers
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WEFCHT R Bt Ffo N me e, Ui,

TP St X AR SR 3143 H U T ik = (R 4), SSR
FI¥I(K5). ISSR5I¥I(K6)2 LA T4 .

3.2 FiE
3.2.1 H W ARy = b i 5 OB

R4 310y H RS A b

R 3147 H U AL S b A 73 SRR E 2= m AR LK

Table 4 31 varietes of Brassic napus employed in this research

FIE A, AR H RS A EEH LR 5 FE,
BERREX 1 it F T2 (K12 DNA f52H.

3.2.27H WA Y =i B K ZH DNA R Y

HOWE Y gk 22 A R 2 1 R B S R Murray A
Thompson (1980)42 24 ifiy ji 1) fiil lE CTABIE S B v
&S DNA. KA BUK [F — A DNAFE IR S, AR5 7
B, BTACKHTRGEEH.

3.2.3 SSRZ &M 51 Wik
IRIUER AN AE B A 2 S R A b b ——1E
M9 M =L 135 (IDNAKE 5 A, FHTSSR

CTREI LY bri = I A CTRER LY pri= R VA
NO. Variety Released organization NO. Variety Released organization
1 Hmi g 12 o R R B R E PRI 5 BT 17 2%l 613 IR A K
Zhongyouza 12  Oil Crops Research Institute Chinese Xiangzayou 613 Hunan Agricultural University
Academy Of Agricultural Sciences
2 k9 5 LV IINES 18 iz 563 F AR
Huayouz No.9 Huazhong Agricultural University Xiangzayou 563 Hunan Agricultural University
3 k75 e gl R 2 el R 2y 19 IZ% i 499 F AR
Huayouza No.7  H[» Xiangzayou 499 Hunan Agricultural University
The Wuhan Research Branch Of The
National Rapeseed Genetic Improvement
Center, Huazhong AU
4 = il 668 WAL AL AR A BR A ] 20 % 1613 F AR
Fuyou 668 Hubei Fuyue Agricultural Development Xiangzayou 1 613  Hunan Agricultural University
Co.,Ltd.
5 HFuke T WHEFERMARITEAF 21 JHZ%ah 591 TR AR R A
Huafengyouza Hubei Feng agricultural Seedindustry Xiangzayou 591 Hunan Agricultural University
No.8 limited liability company
6 73 2% 988 WAL & BRI 5 DY) B AT TR 22 Al 753 IR ARV R 2
Deyouza 988 el Xiangzayou 753 Hunan Agricultural University
Hubei Fuyue Institute of Agricultural
Sciences, and Technology park of
Shifang, Deyang, Sichuan
7 X9 5 Hh [ A RHE UEHE Y 7 T 23 miEM5 T ZEARFIR AT ST
Zhongshuang Oil Crops Research Institute Chinese Yunhuayou No.5  Economy Crop Research Institute
No.9 Academy of Agricultural Sciences of Yunnan Academy Agricultural
Sciences
8 T8 5 o [ AR EUEHE Y E 7E BT 24 mAEM6 5 T REBE G A EYAT 5T AT
Zhongshuang Oil Crops Research Institute Chinese Yunhuayou No.6 ~ Economy Crop Research Institute
No.8 Academy of Agricultural Sciences of Yunnan Academy Agricultural
Sciences
9 Wixd 758 WL KB E P 25 mfk 8 s T REBE G A EYAT 5T AT

Zheshuang 758

Zhejiang Academy of Agricultural
Crops Research Institute

Yunhuayou No.8 ~ Economy Crop Research Institute
of Yunnan Academy Agricultural

Sciences

1231



S YA R(NEER), 2012 4F, 55 10 45, 5 1227-1234 71
¢ 9P Fenzi Zhiwu Yuzhong (Online), 2012, Vol.10, 1227-1234
http://mpb.5th.sophiapublisher.com

ff'

4 4
Continuing table 4

CTRCI Y by N A T A HH AL
NO. Variety Released organization NO. Variety Released organization
10 WX 72 HRIT 44 AR 26 AfEM3 S ZRE R G AR T
Zheshuang 72 Zhejiang Academy of Agricultural Yunhuayou No.3 ~ Economy Crop Research Institute
Sciences of Yunnan Academy Agricultural
Sciences
11 Bt 8 = PO ABARMEL KA 27 =48 9 5 = ME KRB E G EYT 5T

Shanyou No. 8

12 1% 518
Deyouza 518

13 7% 999
Deyouza 999

14 15 5
Xiangyou No.15

15 iHZ%uh 763
Xiangzayou 763

16 izxuh 748

Xiangzayou 748

Northwest A&F University Academy
of Agricultural Sciences

VO 1T~ e R RIL A R 2 ] 28
Sichuan Longping High-Tech Seed
Industry Co.,Ltd

VU 1B~ e R AIL A R 2 ] 29
Sichuan Longping High-Tech Seed
Industry Co.,Ltd

WEE R 30

Hunan Agricultural University

WIE AR 31
Hunan Agricultural University

i NS

Hunan Agricultural University

Yunhuayou No.9

PRV AR =)
Yunhuayouzaoshu
No.1

ZAEM 7 5
Yunhuayou No.7

M2 5
Yunyouza No.2

ZXH 25
Yunshuangyou
No.2

Economy Crop Research Institute
of Yunnan Academy Agricultural
Sciences

B R BB S BB LA
Economy Crop Research Institute
of Yunnan Academy Agricultural
Sciences

= M A AR B B 4 B AR W BIE LB
Economy Crop Research Institute
of Yunnan Academy Agricultural
Sciences

=M B RE B A TR0 5T
Economy Crop Research Institute
of Yunnan Academy Agricultural
Sciences

A R B & B AR AT
Economy Crop Research Institute
of Yunnan Academy Agricultural
Sciences

5 SSRE AT Y

Table 5 SSR polymorphic primer

GIkYE R SIS TESI T F

Primer number The upstream primer sequence The downstream primer sequence
CB10369 CATTCCAGGACCAGAGG CAAAGCCAAGACAACCA
BRMS-026 CCTATCCTCGGACTAATCAGAA GTGCTTGATGAGTTTCACATTG
CN5 CGTTGGCAAAAAGCCTACTC CTCAGGGACGTCGTAAGAGC
CB10427 TCCCAACAAAAGAGTCCA CAGCGAACCGAGTCTAAA
CN52 CCGGCTTGGTTCGATACTTA TTGCGAATCTTTAAGGGACG
BRMS-008 AGGACACCAGGCACCATAA CATTGTTGTCTTGGGAGAGC
PMR181 AGATTTGCATGTGGTTTGC ATTGCTTANTGATGTTGGGAA
BrGMS171 GATACACAACCAGCCAACACAA GGATTTGCATGTTCCTGACTG
CB10172 ATTGGTCTCTTAACCCGC TTC TCG AAT CCCTCG AA
CB10373 GCCATCTCA GAG ACG ACA CGGTCA GAT TCC AAC AGA
CB10330 AGGCGA GTT TAC GAG GAT ACCTGCACCAGTCATTTG
CN48 GCGATCTCCTCAGGCTAGT CCACGCAAGCTGAAACATAA
CN57 CACACCCTTACCACGTTCCT GCAACAAAGCATACTTCGCA
CB10364 GAGACGATGCAAAGATCG TGCAGACACATTCGAACA
CB10028 CTGCACATTTGAAAT TGG TC AAATCAACGCTACCCACT
NG14-G10 ACG AAG TGG GTT AGT AGG CG GAAGCCTTTCTC CACCAT TG
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#6ISSR ZHMESIY)
Table 6 ISSR polymorphic primers

ElEYETRS ElEZIEg ]l GlkVETRE ElEZ 2]l

Primer number Primer sequence Primer number Primer sequence

807 AGA GAG AGA GAG AGAGT Pré GAG AGA GAG AGA GAG ACC
814 CTCTCTCTCTCTCTCTA 816 CAC ACACACACACACAT
823 TCTCTCTCTCTCTCTCC Prg8 CACGAGAGA GAG AGA GA
Pr5 GAG AGA GAG AGA GAG ACT Pr10 ACAACACACACACACAC

888 BDB CAC ACACAC ACACA 880 GGA GAG GAG AGG AGA

889 DBD ACA CAC ACACAC AC 866 CTCCTCCTCCTCCTC CTC

75 N=(A,GC,T), R=(A, G), Y=(C, T), B=(C, GT) (l,e,not A). D, D=(AGT), (I,e,not C), H=(A,C,T) (I.E,not G), V=(A,C,G), (I, e.not.T)
Note: N=(A,GC,T), R = (A, G), Y= (C, T), B=(C, GT) (l,enot A). D, D=(AGT), (Lenot C), H=(A.CT) (L.E,not G), V=(A,C,G), (l,

e.not.T)

ZMESI I, HY Mk RAPCRR VLTS
MR (L& 1SS, 2004). F2)7 1847 1EBio-rad PCRAX
(Mycycler) EEAT . 285 FH8Y% AL M 5 VA 445 Tk Jie vk
Fi FL KA o

3.2.4 ISSRZA&MESI Wik

HUp e SSR 25151 YRk, 1ISSR 4
& RARIEIAET Z (RS HESE, 2004). 1271817
7 Bio-rad PCR 1X(Mycycler) E#1T. ###1H 1.5%
Ty T W A T FL RN

3.25H AL ZEAISSR. ISSRAMIT

FIFH i tH 0 2 25140 (16 X SSR 51471 12
2 ISSR 51¥), XRE . WE. WS4
31 Uy H G AL S s B EAT SSR. ISSR 4. He
e NN B AN EETE Y Vv R N

3.2.6 i S b HE
34 DNA Marker ) BER/N, G485 1A
L&t fFER— M BRI A Bad N 1, Larid N 0.

3.2.7 AT

A S HHE ) POPGENES2 B 450 it o ] 1)
LN E TR (P) A BEENFEF E(Ne), B
£ B (H)+ shannon $84(1) &4k ; J+FIH NTSYSpc
2.10 3 (Rohlf, 2000) 4% mAhlA T Nei's 8%
—HE ) UPGMA FHKE.

KR
Y& TaER

MR AMEARATIE TT ) SRR T TSR AT T A AT
N MR STH i BF AT, 17 TR, B3
GRS IMEMRTE SIS B 7 M. 520 0F
EH IS 5A0 TSR BER A R . ik
1 2 R ) 52 F ) S A 2 [ ST AR

B
AL E S 863 1%(2011AAL10AL104) il = 1 44 T4 X
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Ofori A, Becker H.C., and Kopisch-Obuch F.J., 2008, Effect of
crop improvement on genetic diversity in oilseed Brassica
rapa (turnip-rape) cultivars, detected by SSR markers, J.
Appl. Genet., 49(3): 207-212) http://dx.doi.org/10.1007/B-
F03195615 PMid: 18670055

He Y.T., Tu J.X,, Fu T.D., Li D.R., and Chen B.Y., 2002, Genetic
diversity of germplasm resources of Brassica campestris L.
in China by RAPD markers, Zuowu Xuebao (Acta
Agronomica Sinica), 28(5): 697-703 (fil &%, R& 2,
HIERR, ZFBOR, BREo0, 2002, o S AL S
IR AL ZREVERTTT, VEYA4R, 28(5): 697-703)
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