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Genetic Diversity of Radish( Raphanus sativus L. ) with
Different Fleshy Colors Based on SSR Data
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Abstract: Genetic diversity of 37 radishes( Raphanus sativus L. ) with different fleshy colors collected from dif—
ferent areas of China was investigated using 86 SSR primers with distinct amplified bands. 86 SSR primers from 600
pairs of SSR primers in Brassica produced stable amplified bands and 976 bands were detected among the 37 acces—
sions with 892 polymorphic bands accounting for 91. 39% . The mean number of alleles was 8. 7 with a range from 2
to 20. The effective allelic number was 443. 99 and accounted for 58. 96% . Shannon’s index varied from 0.44 to
2.77 with an average of 1. 76. On the basis of the genetic similarity coefficients clustering analysis separated the 37
accessions into three groups. The cluster analysis showed that the accessions could be classified into three clusters
when the genetic similarity was 0. 81. Cluster I included six accessions of which are the white fleshy radishes cluster
IT consisted of three red fleshy radishes and six white fleshy radishes and cluster Il composed by 22 accessions of
which are the radishes with red fleshy. Genetic similarity coefficients of over 0. 80 in the red and white fleshy radi-
shes were 97 and 91% respectively. The results indicated that there was somewhat higher variation in the red than
in the white fleshy radishes. The genetic similarity coefficient between the red and white fleshy radishes was 0. 83
indicating genetically close relationship in radishes with different fleshy colors. In addition it was deduced that the
former may be a variant of the latter.
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Fig.1 Four radish with different fleshy colors
A: y B , G D
A white radish with white fleshy B: red radish with white fleshy C: green radish with red fleshy D: red radish with red fleshy

1 95%C Smin 1 ; 95°C
1 40s 65C 30s 72°C Imin 11 ;95°C
1.1 40s 52°C 40s 72°C Imin 30
N N N 24 72°C 1min; 4°C S5min. PCR
.1 N 6% 75W.50°C 1h o
8 37 1.3
1.
1.2 SSR
1.21 DNA 10 1 0 9
2¢ o NTSYSpc2. 1 GS GS  UPG-
2 x CTAB DNA. MA GS =2N;/( N, +N;) N;
1.22 SSR 15ul PCR i (N +N;)
1 x buffer 2.5umol/L MgCl,. 150mol/L DNTP. e, POPGENE 3.2
0. 2mol /L <1U Tag 100 ng DNA o N N Shannon

18l o o



228 13

Table 1 Resource and morphological characteristics of the accessions

Morphological characteristics

Code Name Resource ) . . )
Color of leaf ~ Shape of leaf  Color of skin Color of fleshy
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Table 2 The name and amplified results for each SSR primer detected in 37 accessions

Shanonn
Code Primer name Amplified bands Genotypes Effect genes Shannon’s index
1 sORA43 11 14 6.37 2.24
2 sORA26 11 8 3.53 1.63
3 sORA21b 11 4 2.15 1.02
4 SSROI10-C10 6 5 3.21 1.34
5 SSR 0110-D01 9 4 2.77 1.17
6 SSR 011308 10 12 7.65 2.22
7 SSR Ol11-D12 15 16 9.57 2.49
8 SSR Ra2-G05 11 13 7.73 2.26
9 SSR Ra2-G03 10 8 4.26 1.71
10 SSR Ra2-G02 10 4 2.44 1.36
11 SSR Ni2F11 5 8 4.43 1.72
12 SSR Ni2+07 11 9 4.01 1.73
13 SSR Ra2-G04 10 16 11.50 2.59
14 SSR Ra2-¥11 9 5 4.08 1.50
15 SSR Ni4-G09B 10 12 8.10 2.56
16 SSR 0113-G05 13 9 5.45 1.89
17 SSR Ral -H02 5 7 3.08 1.40
18 SSR 0110-B07 10 12 5.78 2.07
19 SSR 0110-B02 13 11 8.32 2.28
20 BRMS-008 14 13 4.43 1.99
21 SSR Ni4-D08 13 11 3.99 1.80
22 SSR 0110-D08 13 11 8.72 2.29
23 SSR 0110-D11 12 10 6.43 2.07
24 SSR Ni2-A01 9 11 7.48 2.17
25 SSR Nal2-A07 15 9 5.87 1.94
26 SSR Ni4-C02 13 10 6. 14 2.02
27 SSR Ni4-C09 12 10 3.28 1. 66
28 SSR Ni3+01 11 7 5.25 1.77
29 SSR Ni3-+02 11 4 1.25 0.45
30 SSR Ni3-G07 5 8 4.16 1.69
31 SSR Ni4-A06 8 12 7.32 2.19
32 SSR Ni2-C01 9 10 6.08 2.00
33 SSR Ni2-D06 9 5 3.36 1.36
34 SSR Ni2¥04 7 10 5.45 1.92
35 SSR Ni2-D08 12 7 3.57 1.51
36 SSR Nal0-B07 12 5 1.93 1. 00
37 SSR Ni3-D04 8 9 3.19 1.58
38 SSR Ni3-D09 8 5 2.97 1.31
39 SSR Ni3-C08 11 6 3.57 1. 46
40 SSR Nal0-A09 7 5.05 1.76
41 SSR Nal0-CO1 9 8 2.58 1.39
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Shanonn

Code Primer name Amplified bands Genotypes Effect genes Shannon’s index
42 SSR Ra2-C07 9 9 6.25 2.01
43 SSR Ra2-C03 11 11 8.95 2.27
44 SSR Ra2-A05 10 7 5.54 1.80
45 SSR Ra2-A04 12 7 5.41 1.76
46 SSR Ni4-D10 14 11 6. 74 2.12
47 SSR Ni4-G04 15 20 12.56 2.71
48 SSR Ni2-G06 13 10 7.17 2.09
49 SSR Ni2-F12 13 7 3.31 1.44
50 SSR 0110408 9 9 4. 64 1.77
51 SSR 0110-G06 18 9 2.57 1.41
52 SSR Ni4-A09 14 11 7.73 2.18
53 SSR Ni4-A07 13 9 3.73 1. 64
54 SSR Ra2-D09 7 5 3.52 1.41
55 SSR Ra2-03 16 11 8.40 2.23
56 SSR 0l11-C10 11 16 12.33 2.63
57 SSR 0111-C02 11 8 4.52 1.71
58 SSR 0110-D09 2 2 1.73 0.44
59 SSR 0110-A05 11 14 9.71 2.43
60 SSR Nal0-C08 13 10 3.54 1. 69
61 SSR Nal0-C03 12 6 3.15 1.37
62 SSR Ni4-A02 16 7 3.95 1.63
63 SSR Ni2-G08 11 6 4.03 1.55
64 SSR Ni2¥02 11 6 2.93 1.30
65 BNI2A 15 7 4.23 1.68
66 BRMS-024 16 11 6. 81 2.13
67 FITO 066 18 11 7.73 2.18
68 BRMS-025 14 6 3.92 1.54
69 BRMS-026 15 13 8.95 2.34
70 SSR Ra2-H10 18 7 5.68 1.82
71 SSR Ra3-H10 16 7 5.25 1.77
72 BN9A 18 7 3.75 1.57
73 SSR Ni4-D12 12 4 1.64 0.72
74 SSR O110-H12 11 9 6.08 1.95
75 FITO 099 9 7 3.28 1.42
76 FITO 035 13 6 4.58 1. 65
77 SSR Ni4+09 8 10 6.95 2.08
78 SSR Ni4+02 13 8 5.05 1.83
79 SSR Ra2-C01 18 6 4.80 1. 66
80 SSR Ni4-08 10 5 2.58 1. 19
81 SSR Ra2-H06 12 7 1.95 1.11
82 FITO 156 8 7 4.40 1. 65
83 SSR 0109-A06 8 9 6.08 1.98
84 SSR Ni2-¥06 17 10 5.25 1.91
85 FITO 081 9 9 2.87 1.55
86 BRMS-020 6 8 3.25 1.50

Total 976 750 443.99

Mean 11.34 8.7 5.1627 1.76
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Fig.2 Dendrogram of 37 accessions constructed from SSR marker-based genetic similarity
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