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Study on Genetic Diversity of Different Mustard
Varieties(Brassica juncea) Using SSR Markers

CHEN Fa-bo,FANG Ping* , YAO Qtlun, LI Xian-yan, CHEN Xiao-hong
(Department of Life Sciences, Yangtze Normal University, Fuling 408100, China)

Abstract: In order to understand the genetic diversity of different mustard varieties, the denetic diversity
of 16 mustard varieties was studied using 66 pairs of SSR markers in Brassica. The results showed that a
total of 602 alleles were detected, with 92 5% polymorphism; the polymorphism information content
(PIC) of SSR marker varied from 0. 56 to 0. 97 with an average of 0. 91;the genetic similarity coefficient
ranged from O 41 to 0. 75 with an average of 0. 60, when the genetic similarity coefficient was O 61, the
16 mustard varieties were divided into four clusters. B. juncea var. utilis 1i and B. juncea var.
gemmi fera Lee et Li belonged to cluster 1 and cluster 2, respectively. B. juncea var. carassicaulis Chen
et Yang,B. juncea var. foliosa Bailey,and B. juncea var. strumata Tsen et Lee belonged to cluster 3.
While B. juncea var. leucanthus Chen et Yang, B. juncea var. latipa i, B. juncea var. longepetiolata
Yang et Chen, B. juncea var. rugosa Bailey, B. juncea var. linearifolia Sun, B. juncea var. multiceps
Tsen et Lee,B. juncea var. involuta Yang et Chen, B. juncea var. tumida Tsen et Lee,B. juncea var.
multisecta Bailey, B. juncea var. capitata Hort,and B. juncea var. megarrhiza Tsen et Lee belonged to
cluster 4. The results indicated that extensive genetic diversity existed among the 16 mustard varieties.
Clustering analysis and principal component analysis both separated the 16 mustard varieties into four
clusters, which was not fully in agreement with the taxonomic classification based on different edible

organs of vegetable mustards, showing that the mustard varieties with the same source tended to be
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clustered into one subgroup,presenting a certain regional distribution rules, but there was no relationship

between the clustering results and the mustard morphology.

Key words: mustard; genetic diversity; SSR marker; clustering analysis; principal component

analysis
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1 B. juncea var. leucanthus Chen et Yang 9 B. juncea var. involuta Yang ct Chen
2 B. juncea var. latipa Li 10 B. juncea var. multisecta Bailey
3 B. juncea var. gemmifera Lee et Li 11 B. juncea var. tumida Tsen et Lee
4 B. juncea var. longepetiolata Yang et Chen 12 B. juncea var. capitata Hort
5 B. juncea var. megarrhiza Tsen et Lee 13 B. juncea var. wtilis Li
6 B. juncea var. rugosa Bailey 14 B. juncea var. carassicaulis Chen et Yang
7 B. juncea var. multiceps Tsen et Lee 15 B. juncea var. foliosa Bailey
8 B. juncea var. lineari folia Sun 16 B. juncea var. strumata Tsen et Lee
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SSR
1 SSROL12-B12 GACAAACAGCTCCATCAACG/CACGAACACAATCGGTCAAC 5 5 0. 89
2 SSROL13-D02 TTCTCCACACCAAGCAACAC/TACAGGCTTGGTCGTTTTCC 14 13 0. 96
3 SSRRa2-D01 ACGATGCGATCGATAAATCC/CACAACTATACACGTGCGCC 11 8 0. 96
4 SSROL10-A02  ATGAAAACCAATCCAGTGCC/GATAGCAGATGGAAGAGCCG 10 9 0.93
5 SSROL10-B02 CACGAACGCGAGAGAGAGAG/TGCATAAGCTCGAAGAGACG 8 7 0.94
6 SSROL10-B07 AATCAAGAAGCTGGACCACG/ACCCTGAAACCACTGTCACC 10 9 0. 96
7 SSRRa2-G08 ATGTCCGGATAACCGAATCC/GAAGCTTTTCAATTTTTAAGTTCTCTC 8 7 0. 88
8 SSRRa2-F11 TGAAACTAGGGTTTCCAGCC/CTTCACCATGGTTTTGTCCC 13 11 0.92
9 SSRRa2-G02 GGGTTATTTCACGCAACTCG/ACACAGGCGGGTTACATAGC 10 7 0.92
10 SSRRa2-B07 TTTAACTGCTGCAGGTCGC/GGGCAAATGTGATAAATCCG 8 8 0. 96
11 SSRol12-D03 TCCATGTTTCATGTTGGAGG/TTCTCTCCGGCTTCACTTTC 6 5 0.71
12 SSRNi4-G04 GAGGCGCGTGGACTAACC/TTACACCCCATCCAAACTCC 10 10 0. 96
13 SSRRa2-C12 CTTGAGTGTGTGTGTATGTGTGC/GCACGCTACCCGTTACCAC 9 9 0. 96
14 SSROL.12-B05 GGAAAGCGAAGAGTGACGAC/ATTGGGTAAAGCTGTGCTCG 9 7 0.96
15 SSRNal4-G06 AAACGGCTTGCATTGTTCTC/GGCTTGCTTGATCCAGTCTC 3 2 0.56
16 SSRNi2-B02 CGCTGCAATTATACGAAAGC/CCTCATGCTCTCCAAAGACC 13 11 0. 96
17 SSRNi2-D06 GGGGAAGAGAGAGAGAGAGAGAG/ATTTGTAGCCCTAGTGGCCC 11 9 0. 86
18 SSRNi3-F01 AGCCGCTAAAGAGAAGGTCC/CGCTTTCAAGCTCTCTCCC 10 10 0. 96
19 SSRNi4-A02 AGGACCACTGGGATACAAGC/ATTTGGAGCTGCGTACTTCG 11 9 0. 97
20 SSRNi4-D08 AGAGATGCTAAAGTGGATCACC/CGGGATTTTGAAGACCTGC 9 9 0. 97
21 SSRNi4-D09 AAAGGACAAAGAGGAAGGGC/TTGAAATCAAATGAGAGTGACG 6 6 0. 83
22 SSRNal2-F09 TTGCACACATACCAGATGCC/ACTCGAAGAGAAGATAAGGTC 7 7 0. 85
23 SSRNal2-F12 CGTTCTCACCTCCGATAAGC/TCCGATGTAGAATCAGCAGC 8 8 0.92
24 SSRNal2-G11 TCAACAAAATCTAACCAGTAAAGC/TTCCTTGCCTTGAATCATCC 11 11 0.97
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25 SSRNal2-Ho04 TTTATCGTCTTTCCCCTCCC/ACAAGGAACTAGAGAGAGAGAG 9 8 0. 87
26 SSRNal4-C06 GCATACACTTGGGTCGTTTG/CTTCCAATTCAGCATCGTCC 5 4 0. 66
27 SSRNal4-C12 CACATTTTGGTTCAATTCGG/TACGACGCTGGTTTCGATTC 11 11 0.97
28 SSRNal4-E11 TCATCCTTCTCACACCAAAATC/CCTCGAAATAGCTCCAACCC 10 10 0. 96
29 BRMS-020 AACAAGAGAAGGAGAGCCACCG/CGCTTATAAAATGGCAGTCGCA 8 8 0.93
30 MRMS-025 TGAAAACAAGCGCTACATGTGG/CAAGCAAGCATGACAAGCAACA 13 10 0. 95
31 FIT0081 AACTAACTCGGGAAACAACC/GAATGTCCGTCAGAATACC 11 11 0.93
32 SSRNi4-G08 ATTTGACGGACTCCTCTTGC/CACTTGGTAACTCTATGGATGCC 3 3 0.68
33 SSROL10-B04 ATCTTCCTCCACGTTCATGC/CGAATCTTGAAGTTCTGACCC 11 10 0.96
34 FITOO081 AACTAACTCGGGAAACAACC/GAATGTCCGTCAGAATACC 7 7 0.94
35 FITO100 GATGAGAGAAGGAAACCCTAA/ACAGCAGGAGAAGAGAGAGAA 11 10 0. 96
36 FITO0109 CTGACGAAATACCGACGA/CAAATCAACCCAAGAGGAC 7 7 0. 87
37 FITO152 AGAGGCAGGTGGATTTCT/AGTGTCTTGGTAGTCAGAGCC 12 12 0.97
38 FITO154 GGCACTACTAAGACATAAGCAA/ATAGCAAGACCCTCTCTGAA 9 7 0. 85
39 FITO160 ATTATTCTTCTTCTTGGGTT/TCATCCTTTCCTCCACTATCT 11 10 0.97
40 SSRRa2-G10 GAGACTCTCTCTCTCTCTCTCT/AATACGTGTGTGCCACCAAA 10 10 0. 89
41 FITO197 ACCTTCTCCTTCTGGTGATT/CAACACACAACCCTTCAACT 8 8 0.95
42 SSRRa2-H09 TATGTGCGCCTGTTAGTGTG/ACATCGTTTAGCATGCTCCC 12 12 0.97
43 SSRRa2-H10 GCGCGTGTAGGCTACGTC/CGGCCGCGGCAACTG 13 13 0.97
44 SSRRa2-H04 GAAGACAAGAGATCATGGGAGG/TGAAATCGGTTTGATTCTTCG 10 10 0.97
45 SSRRa3-D04 AAAAGGACCTACCAATTTCGTG/CGACCCAAACTGAGCCATAC 10 10 0.91
46 SSRRa3-E04 CTTTGGGGTGTATTCGGTTC/ACAAACTCGGTTTCTCCCG 9 9 0.97
47 SSRRa3-E07 GGTGGCATCTTGTGTGTGC/TATTATATACACATCACCGTTGACC 10 9 0.97
48 SSRRa3-E05 TTCTCATGCTCCAACCACAG/GTTTCTTCCAAGCCAAGCTG 6 6 0.74
49 SSRRa3-F07 GGTGGCATCTTGTGTGTGC/TATTATATACACATCACCGTTGACC 8 8 0. 89
50 SSRNal2-D03 GGTAAGCCAAAAACCCTTCC/GAAACCGGTAACAAAGTCGG 12 11 0.97
51 BN9A GAGCCATCCCTAGCAAACAAG/CGTGGAAGCAAGTGAGATGAT 9 8 0.96
52 SSRNal2-C07 ACTCAACCCCACAAACCTG/AGTTCCCCGGATCCGATTAG 8 8 0.96
53 SSRNal2-C12 ACCTCGGGTTAAAGATAACAG/CTTCATCCAAAGTTTCTCTCTCTC 12 10 0.96
54 BN6A2 CTTTGTGTGGACTTTTAGAACTTTA/CGCAGCTTTTGGCCCACCTG 6 6 0.87
55 SSRNal2-D10 GCCCTCAAAAAGAGAGTTGC/TTGATGTGGGTGAGGCTAGG 11 10 0. 96
56 SSRNal2-D07 GAATCCAACGGATCAGAAGC/GCGTTCCAGAGACTCCTCC 8 7 0. 87
57 SSRNal2-E03 TTCGCTTTCCCTTACTTTCG/CTCAGTTTCTGCAATCCACG 4 2 0.70
58 SSRNal2-E11 GATCACTTTCACGGTTTCGG/CAATATTGGGCATTTCTCAACC 6 6 0.73
59 SSRNal2-F03 GGCGACATAGATTTGAACCG/TCCACTTTCTCTCTCTTCCCC 9 9 0.96
60 SSRNal0-B10 GTCGGGTTTGAGTGAGTTGG/CATCGCAGATCCTTCTCTCC 9 9 0.93
61 SSRNal0-B02 CGCGTTGTAACTCCAAGACC/TTTTCTAAATCATCCACTGTATCC 9 9 0.92
62 SSRNal0-E08 TCGGGGTTTGTTGTGAGG/GAGGAGGATGCTAAGAGTGAGC 9 9 0. 85
63 SSRNal2-C08 GTTTGGTTCAGAGGCAGAGG/CTATCGCTGCAGAAGAAGGG 7 5 0.77
64 SSRNal0-C03 ATCGTTGCCATTAGGAGTGG/ACCAAATTAACCCTCTTTGC 8 7 0.94
65 SSRNal2-B12 CGTGGACTAACGTTCCCC/CAAGGTTCAGAAGCTGTGGC 11 11 0.97
66 SSRNal2-B09 ACGGAAGATCAAACAGCTCC/TGAGCGACCCATTCTTTAGG 10 10 0.95
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1 2 3 1 5 6 7 8 9 10 11 12 13 14 15 16
1 1.00
2 0.67 1.00
3 0.58 0.57 1.00
4 0.62 0. 60 0.57 1.00
5 0.62 0.62 0.59 0.62 1.00
6 0.64 0.65 0.59 0.68 0.63 1.00
7 0.66 0.66 0.58 0.66 0.62 0.72 1.00
8 0.64 0.65 0.56 0.65 0.66 0.75 0.66 1.00
9 0.64 0.66 0.58 0.64 0.63 0.66 0.69 0.69 1.00
10 0.66 0.60 0.56 0.61 0.65 0.68 0.66 0.69 0.62 1.00
11 0.61 0.62 0.54 0.67 0.63 0.66 0.67 0.69 0.70 0.64 1.00
12 0.61 0.64 0.52 0.60 0.61 0.67 0.63 0.70 0.64 0.61 0.64 1.00
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15 0.59 0.57 0.56 0.61 0.57 0.63 0. 64 0.63 0.61 0. 60 0.63 0.58 0.49 0.67 1. 00
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