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Genetic diversity analysis of melon germplasm resources

and construction of the core germplasm
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Abstract: With 200 melon germplasm as the research object, SSR molecular marker data were used for genetic diversity
analysis, and stepwise unweighted pairwise arithmetic mean(UPGMA) clustering was performed on the genetic similarity
coefficients, and multiple sampling was used to construct a core germplasm library of melon. The results showed that a
total of 109 polymorphic loci were amplified by 35 pairs of SSR markers, the average number of alleles(V.), the number
of effective alleles(/Ne), the observed heterozygosity(Ho), the expected heterozygosity(He), polymorphism information
content(PIC), and the Shannon index(/) were 3.11, 2.60, 0.37, 0.57, 0.49, 0.96, respectively. Cluster analysis based on
UPGMA categorized the 200 germplasm into 2 major groups. Genetic structure analysis showed that Ak was the largest
when K=2, and the tested germplasm could be divided into 2 subgroups, which was consistent with the clustering results.
The genetic diversity indices of each core subset constructed did not change significantly in general, and a sampling ratio

of 10.0% was finally established, containing 20 core germplasm of melon varieties(species), of which the N. retention
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rate was 98.17%, the Ne retention rate was 99.42%, the 7 retention rate was 99.79%, the Ho retention rate was as high as

104.08%, the H. retention rate was 100.35% and the PIC retention was 99.59%. The t-test and principal coordinate

analysis showed that there was no significant difference between the genetic diversity parameters of the core germplasm

and the original germplasm, and the genetic diversity of the original germplasm could be adequately represented.

Keywords: melon; SSR marker; genetic diversity; core germplasm
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Table 1 Genetic diversity analysis of 200 melon germplasms by SSR markers

ElE7 B2 ENEEEBUA AREMEREU  FRIBE NI Z A5 i WG E  ZEEGEREGR
CMO07 3.00 2.68 1.03 0.03 0.63 0.55
CMCT505 5.00 3.53 1.36 1.00 0.72 0.67
NR38 4.00 3.78 1.36 1.00 0.74 0.69
SSRO11330 4.00 391 1.37 0.03 0.74 0.70
SSR12083 4.00 3.33 1.28 1.00 0.70 0.65
CmSSR07989 2.00 1.88 0.66 0.03 0.47 0.36
SSR013487 3.00 2.05 0.88 0.01 0.51 0.46
TI10 2.00 1.87 0.66 0.03 0.46 0.36
TI30 2.00 1.62 0.57 0.02 0.38 031
CmSSR08180 2.00 1.95 0.68 0.03 0.49 0.37
ECM205 2.00 1.66 0.59 0.02 0.40 0.32
SSR015784 2.00 1.69 0.60 0.05 0.41 0.33
SSR016829 2.00 1.83 0.65 0.05 0.45 0.35
HNMI2 2.00 1.75 0.62 0.03 0.43 0.34
CMATNS9 5.00 455 1.57 1.00 0.78 0.75
CmSSR13690 2.00 1.86 0.66 0.03 0.46 0.36
DE1557 7.00 331 1.39 1.00 0.70 0.65
SSR020947 5.00 3.62 1.37 1.00 0.72 0.67
CMAGNS52 2.00 1.82 0.64 0.00 0.45 0.35
CmSSR16173 2.00 1.83 0.65 0.02 0.46 0.35
SSR025990 4.00 3.98 1.38 1.00 0.75 0.70
CMCTN7 2.00 1.90 0.67 0.03 0.47 0.36
gSSR22419 4.00 3.62 1.34 0.45 0.72 0.67
SSR029474 2.00 2.00 0.69 0.05 0.50 0.37
CmSSR19836 2.00 1.65 0.58 0.07 0.39 0.32
SSR029716 4.00 337 1.29 0.60 0.70 0.65
TI24 3.00 1.33 0.43 0.29 0.25 0.22
CmSSR22938 3.00 2.62 1.03 0.03 0.62 0.55
SSR033639 5.00 3.92 1.46 1.00 0.75 0.70
CM38 2.00 1.76 0.62 0.02 0.43 0.34
CMGAI172 3.00 2.62 1.03 1.00 0.62 0.55
CmSSR23360 4.00 3.94 1.38 0.95 0.75 0.70
CmSSR25485 4.00 3.35 1.29 1.00 0.70 0.65
CMTCNI14 3.00 2.73 1.05 0.01 0.63 0.56
SSR040314 2.00 1.75 0.62 0.01 0.43 0.34
¥iE 3.11 2.60 0.96 037 0.57 0.49
Bt 109.00 91.08 33.43 12.82 19.82 17.23
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Fig.1 Clustering of 200 melon germplasm resources based on SSR molecular markers
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Fig.2 Variation of InP(D) and A% of 200 melon germplasm resources
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Fig.3 Genetic structure of 200 melon germplasm resources at K=2
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Table 2 Genetic diversity of melon core germplasm under LDSS sampling with different sampling ratios

REEC % SEAENEUAS AREFEENEUA AR WLz & B HEAAE ZANEEAR
100.0 3.114+1.278 2.602+0.937 0.95620.356 0.368+0.448 0.566=0.147 0.493+0.164
40.5 3.114+1.278 2.467+0.922 0.910+0.362 0.367+0.439 0.537+0.168 0.467+0.171
35.0 3.114+1.278 2.463£0.918 0.910+0.360 0.367+0.439 0.537+0.166 0.462+0.172
32.0 3.114+1.278 2.429+0.918 0.897+0.364 0.367+0.437 0.529+0.171 0.459+0.173
245 3.114+1.278 2.457+0.909 0.91120.358 0.37320.435 0.537+0.163 0.467+0.168
19.5 3.114+1.278 2.507+0.918 0.927+0.356 0.369+0.440 0.548+0.157 0.476+0.166
15.0 3.086+1.292 2.512+0.924 0.929+0.359 0.3712£0.435 0.549+0.156 0.477+0.166
10.0 3.057+1.259 2.587+0.895 0.954+0.349 0.383+0.433 0.568+0.139 0.491=0.158
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Table 3 Genetic parameters of the core germplasm and the retained germplasm under different sampling ratios

. N v N " RSN " . . —
FHFE LA/ % REASTEAAR REAKEAS S50 A LIRS TR WA R BIEERAE ZAMEESE
19.5 F ORI 39 3.114£1278  2.507+0.918 0.927£0.356  0.369+0.440  0.548+0.157  0.476+0.166
PREA Rl 161 3.05741.211  2.60440.938  0.95440.355  0.365+0.450  0.566+0.146  0.485+0.164
10.0 ORI 20 3.057+£1.259  2.587+0.895 0.954+0.349  0.383+0.433  0.568+0.139  0.491+0.158
PR BRI 180 3.085+1.197  2.586£0.940 0.950+0.355 0.364+0.450  0.563+0.147  0.482+0.165
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Table 4 Results of #-test of genetic parameters between the core germplasm and the original germplasm

FEARTER  SOENBUA ARGEMENEU BRIEEL S 2% A 3 WG E ZAMERESH
BT it 3.057+1.259 2.587+0.895 0.954+0.349 0.383+0.433 0.568+0.139 0.491+0.158
Yy i 3.114+1.278 2.602+0.937 0.956+0.356 0.368+0.448 0.566+0.147 0.493+0.164
LRER /% 98.17 99.42 99.79 104.08 100.35 99.59

t -0.188 -0.072 -0.012 0.157 0.058 -0.039

P 0.851 0.943 0.991 0.875 0.954 0.969
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Fig.4 Principal coordinate analysis of the core germplasm and

the original germplasm
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