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Genetic diversity and relationship of pummelo germplasms in Hunan
province based on morphological traits and SRAP molecular markers
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Abstract: Germplasm resources is important material basis for plant genetic improvement, study on the genetic
relationship and genetic diversity of pummelo germplasms are important for pummelo genetic improvement and new
variety selection. In this paper, the genetic relationship and genetic diversity were studied based on morphological traits
and the sequence-related amplified polymorphism (SRAP) molecular markers. The main results were as follows: (O The
results of cluster analysis based on morphological traits using SPSS 17.0 software showed that the pummelo germplasms
tested in the experiment could be divided into 6 groups when the index of genetic similarity was 10. @ The UPGMA
result showed that the genetic similarity index among the 47 pummelo germplasms varied from 0.65 to 0.93, which could
be divided into 7 groups when the genetic similarity index was 0.798. 3 319 SRAP bands were acquired by PCR and
275 out of them were polymorphic, it was approximately 16.2 polymorphic bands per SRAP primers. The diversity ratio
and the gene diversity value was 86.52% and 0.724 3 respectively. @ Compared the results of cluster analysis based on
morphological traits and SRAP remarker, one could find that the 47 pummelo germplasm could be easily classified into

different groups either by morphological traits or by SRAP remarker, and most of the pummelo germplasms could be
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separated from each other by the acquired special polymorphic bands of SRAP.
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Table 1 Materials of pummelo germplasms

1 1 (Annong No.l) 25 3 (Cilitianyou No.3)
2 (Anjiangbingtangyou) 26 (Ciliwendanyou)
3 (Anjianghongxinyou) 27 (Cilixiangyou)
4 (Jiashiliuyou) 28 (Zhenbanyou)
5 (Jinlanyou) 29 (Fantuangan)
6 (Nuomiyou) 30 (Zhangjiajiewanbaiyou)
7 (Sandoubanyou) 31 (Tianmenyou)
8 (Anjiangshatianyou) 32 (Niutuiyou)
9 (Shiliuyou) 33 (Kongxintayou)
10 (Anjiangsuanyou) 34 (Juhuaxinyou)
11 (Anjiangxiangyou) 35 (Daguohongrangyou)
12 (Anjiangwuhexiangyou) 36 (Yongdinghongxinyou)
13 (Anjiangwuhehongxinyou) 37 (Baiyushuangyou)
14 1  (Anjiangzaoxiangyou No.l) 38 (Baimigan)
15 2 (Anjiangzaoxiangyou No.2) 39 (Hongmigan)
16 3 (Anjiangzaoxiangyou No.3) 40 (Babagan)
17 4 (Anjiangzaoxiangyou No.4) 41 (Sangzhisuanpaozi)
18 (Zhongqgiumiyou) 42 (Sangzhipaozi)
19 (Ciliaiwanyou) 43 (Sangzhisuanyou)
20 (Boluoxiangyou) 44 (Sangzhizayou)
21 (Cilishuiyouzi) 45 (Jiangyongxiangyou)
22 (Cilijinxiangyou) 46 (Jiangyongsuanyou)
23 1 (Cilitianyou No.l) 47 (Huyou)
24 2 (Cilitianyou No.2)
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Table 2 Sequences of the primers and their combinations for SRAP used in this study
(539 /bp (539 /bp
Mel TGA GTC CAA ACC GG ACC 17 Eml GAC TGC GTA CGA ATT TGC 18
Me2 TGA GTC CAA ACC GG TAA 17 Em2 GAC TGC GTA CGA ATT CAA 18
Me3 TGA GTC CAA ACC GG TCA 17 Em3 GAC TGC GTA CGA ATT CGA 18
Me4 TGA GTC CAA ACC GG ACG 17 Em4 GAC TGC GTA CGA ATT GCA 18
Me5 TGA GTC CAA ACC GG AGC 17 EmS5 GAC TGC GTA CGA ATT CAG 18
Me6 TGA GTC CAA ACC GG AAG 17 Em6 GAC TGC GTA CGA ATT CCA 18
Me7 TGA GTC CAA ACC GG TGC 17 Em7 GAC TGC GTA CGA ATT CTA 18
Me8 TGA GTC CAA ACC GG AAT 17 EmS8 GAC TGC GTA CGA ATT AAC 18
Me9 TGA GTC CAA ACC GG AGG 17 Em9 GAC TGC GTA CGA ATT TAC 18
Mel0 TGA GTC CAA ACC GG TGT 17 Em10 GAC TGC GTA CGA ATT GAG 18
Emll GAC TGC GTA CGA ATT GCC 18
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Fig.1 Dendrogram of cluster analysis for 47 pummelo genotypes 35 (
based on morphological traits 100 2 000 bp)
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Table 3 SRAP primers, allelic loci, size range and value of gene diversity(GD)
SRAP / / 1% /bp
1 Mel-Em2 19 14 73.7 80~1 500 0.8151
2 Me5-Em2 12 18 90.0 80~1 580 0.793 7
3 Me5-Em5 20 16 80.0 80~2 000 0.760 7
4 Me5-Em9 15 13 86.7 90~1 800 0.746 4
5 Me6-Em2 12 10 83.3 250~1 700 0.617 1
6 Me6-Em5 26 24 92.3 90~2 050 0.711 0
7 Me6-Em7 21 20 95.2 220~1 800 0.6142
8 Me6-Em9 21 17 81.0 120~2 600 0.6872
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e
SRAP / / % /bp

9 Me7-Em5 22 18 81.8 100~2 150 0.794 2

10 Me7-Em9 21 16 79.2 110~2 050 0.600 3

11 Me7-Eml1 17 15 88.2 90~2 000 0.692 6

12 Me8-Eml 23 20 87.0 70~2 000 0.752 3

13 Me8-Em?2 14 13 92.9 140~1 800 0.7251

14 Me8-Em7 13 12 923 210~2 000 0.6719

15 Me9-Em?2 15 12 80.0 350~1 850 0.725 1

16 MelO0-Eml 18 17 94.4 80~2 000 0.792 3

17 Mel0-Em9 22 20 90.9 100~2 000 0.8172
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Fig.2 Electrophoretic patterns of 47 pummelo germplasms with
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2.2.3 ok At e AER
1 M 100 bp DNA

47 6 16 3 SRAP 3|4 Me6-Em7 ¥ 47 {4 # e py 3 18 &5

Fig.3 Electrophoretic patterns of 47 pummelo germplasms with

Me6-Em9 280 bp MelO—Eml 500 SRAP primer Me7-Em9 (genotypes)
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Dendrogram of cluster analysis for 47 pummelo genotypes based on SRAP markers
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