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Genetic Diversity Analysis and Construction of Seed Watermelon
Core Germplasm Resources by SSR

SHI Lei, WANG Ping"* , YANG Jing, WANG Fengfeng, SUN Xiaohua
(College of Agronomy,Inner Mongolia Agricultural University,Key Laboratory of Wild Peculiar Vegetable Germplasm Resource
and Enhancement, Hohhot 010019, China)

Abstract: The genetic diversity of 50 seed watermelon germplasm from different places were analyzed by
SSR molecular marker and the primary core collection was constructed by Least Distance Step-wise Sam-
pling(LDSS). The results showed that: (1) 31 pairs of primers which showed high polymorphism were se-
lected from 106 SSR primers, showed 115 polymorphic bands in 138 bands owning 83. 33% polymorphic
loci, the average of Shannon information index(I), Nei’s genetic diversity(h),effective number of alleles
(N,) and number of alleles(N,) by POPGENE32 analysis was 0.419 3, 0.272 4, 1.458 0 and 1. 981 4, re-
spectively, which indicated high genetic diversity in 50 seed watermelon accessions. (2) The clustering re-
sult showed that genetic similarity coefficient ranged 0. 57—0. 91. Some germplasms distributed in differ-
ent origins and far geographic distance showed high genetic similarity coefficient in 50 accessions. (3) The
germplasm were sampled by the method of LDSS and ratio at 70%, 60%, 50% ., 40% ., 30%, 20% and
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10% , and the genetic diversity parameters of each core subset was compared. The results showed that the

change of genetic diversity parameters of each core subset was not clear with the samples reduced in six

samplings. But the percentage of polymorphic loci, N,, h and I of 10 primary accessions were obtained by

sampling proportion 20%. It showed that the primary core collection from 20% sampling could well repre-

sent the genetic diversities of the whole collection.

Key words: seed watermelon; SSR molecular marker; germplasm resources; genetic diversity; core collec-

tion
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Table 1 Accessions of seed watermelon and source of germplasm
i ok A Al e 51 R
Code Accession Type Source of germplasm Introduction place
1 4 Heifeng K Black seed watermelon P52 7 Inner Mongolia N5 d Inner Mongolia
2 MR Fr-1Heidapian-1 MK K Black seed watermelon  H i Gansu H il Gansu
3 5 /R Bl R Haerkefu 38 PG /N watermelon i 738 Former Soviet Union A
4 [ 74 21 ¥F Shanxihongzi 21 % JK Red seed watermelon B V5 Shaanxi B
5 M/ Heibengjin -3 75 )N Watermelon Jt 5 Beijing B
6 MR F-2 Heidapian-2 MK R Black seed watermelon — H il 22 M Lanzhou Gansu B
7 Jr 4T )R Chifengdagua W K Black seed watermelon N 527l Inner Mongolia N5 Inner Mongolia
8 ZXG1110 21 #7JK Red seed watermelon 2% [E America B
9 M52 v B Neimenghei zhongpian MUK R Black seed watermelon N 5% 37 Inner Mongolia M52 Inner Mongolia
10 Frer (K) Xinjianghon(chang) 2T KK Red seed watermelon i Xinjiang i Xinjiang
11 ljgjf %ai?gi[ﬁe(vffnggi)lm ) Dabanhongz- 21 ¥ )X Red seed watermelon H il 2% Lanzhou Gansu B
12 21 vh i Hongzhongpian 21 %7 JK Red seed watermelon H il Ganshu H it Ganshu
13 21 JRF Hongguazi 217 JK Red seed watermelon 7 H Xingxia B
14 B 56 5 /N - Mingguangheixiaopian MK Black seed watermelon  42#{ Anhui Z# Anhui
15 {Tj&fﬁg JR (%) Dabanhongzigua £1#FJK Red seed watermelon Hf 22 Lanzhou Gansu B
16 {E#41 KT Xindouhongguazi 2T %)X Red seed watermelon VG E M Guangxihezhou I PG %M Guangxihezhou
17 £ 52 T JK Huapidagua MUK R Black seed watermelon 111 %5 Shandong A
18 Hifr KM 15 Gansudaban No. 1 MUK R Black seed watermelon  H il Gansu B
19 JKFJR(L{") HongziguaChongren) 2T KK Red seed watermelon ] % Guangdong A
20 ZXG1263(1) ¥ White seed watermelon 26 [E America B
21 ZXG1153 21 #7JK Red seed watermelon FE America B
22 1 H 21 %7 JK Zhongpianhong zigua 217 JK Red seed watermelon MLJp YT 225k Heilongjiangtailai My VT %55k Heilongjiangtailai
23 i 1L — %% % Tongliaoyiwofeng MK K Black seed watermelon 5% Inner Mongolia N5 d Inner Mongolia
24 JEEYi KR Langfangzigua MUK R Black seed watermelon  J[ b EE Y5 Heibeilangfang B
25 H N HE K Zhenzhouzigua MUK R Black seed watermelon ] j§ ¥ M He’ nanzhenzhou B
26 KM JKF Dabanguazi ¥R Black seed watermelon — Hiff Gansu B
27 21 JK-F Hongzigua ZI#FJK Red seed watermelon 7 X Xingxia A
28  HEEHUN - Xinjiang heixiaopian MK Black seed watermelon ¥ Xinjiang Hrii Xinjiang
29 B KR Yezigua B 4 F£ K Wild seed watermelon 74 Guangdong J”" %% Guangdong
30 & 17 J Dengkouzigua ¥R Black seed watermelon P52 7 Inner Mongolia B
31 1% Bk 2 ¥ JK Hetaopizigua M A7) Black seed watermelon  H 7 Gansu B
32 P A FH#IR Jianyangyuezi zigua 2K Black seed watermelon 48 248 M Fuzhou Fujiang A
33 P1542120 ¥ A= ¥ JR Wild seed watermelon 3% [ America Z [E America
34 GN-1 MK K Black seed watermelon  H il Gansu A
35 ﬁiiﬁﬁﬁ (3 /) Daoxianhongzigua 21 #7JK Red seed watermelon W Hunan B
36 450> (83) Dianxin(83) HF R Black seed watermelon 1377 2% Ukraine
37 JRF R (4 GuaziguaCheiren) MK K Black seed watermelon 74 Guangdong
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Table 1 Continued
R ok B A V5 5| Fir
Code Accession Type Source of germplasm Introduction place
38 KHR 2 5 JRF Daban No. 2guazi MK K Black seed watermelon {7 ili Gansu A
39 22 KAHk 1 %5 Lanzhoudaban No. 1 MUK R Black seed watermelon  H il Gansu B
40 21 JK Hongzigua 217 JK Red seed watermelon T 78 B¢ Former Soviet Union B
41 ﬁ)?{‘rﬁ?m( B ) Daoxianhongzigua 21K ) Red seed watermelon i F Hunan B
42 s\iqﬂj‘{ﬁ F£LRF Jiangxixinfeng hong- 217 JK Red seed watermelon VLPY Jiangxi VLYY Jiangxi
43 A6 B2 ¥ IR Huapizigua MK K Black seed watermelon [P Shaanxi B
44 T H 41k )\ Ningxiahongzigua 21 ¥ JK Red seed watermelon 7 X Ningxia B
45 it B 21#f I (L ) Daoxianhongzigua 21K ) Red seed watermelon W Hunan B
(hongrou)
46 W KM 1 % JingyuandabanNo. 1 MK Black seed watermelon  H il Gansu B
47 2% K AHk Lanzhoudaban MK R Black seed watermelon 2241 Lanzhou A
y i 221 FF K (B 41 ) Daoxianhongz- ; ) R
48 igua(fenghongrou) 2T FJX Red seed watermelon M Hunan B
49 kR 1 %5 Xinzigua No. 1 ¥R Black seed watermelon i Xinjiang B Xinjiang
50 2T K R Xinjianghongzigua 217 JK Red seed watermelon Fr i Xinjiang Fr i Xinjiang
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None: A. Vegetable and Flower Research Institute of Chinese Academy of Agricultural Sciences; B. The platform of watermelon and

muskmelon germplasm resources (Henan, Zhengzhou)
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Fig. 1 PCR products from primer P1(A)and P43(B) with 50 seed watermelon accessions
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Table 2 SSR primers and polymorphism of PCR amplification

519 7 31 Js¥iie e i® % Z &M % Percentage
Primer Sequence of bands Polymorphi bands of polymorphic band/ %

P1 F TCTGTGTGGATGCAAATGGT 6 5 83.33
R GCTAATCGAGCCCAGTTACG

P2 F TCAAAAGGTTTGCCCTAAATGAAA 5 2 40. 00
R TGCTGATCTCCCATTCTTAACCTC

- F GCAAAGATTGTCTATGAAGCAGCA 4 4 100. 00
R GCTCATTGGCTTCTTGAATCTGTT

ps F TGCTTCAAAATCTATTCACAATTTGC 5 3 60. 00
R TTCTTGGTTTCGGGTTTCTTTACA

P6 F AAACCATGATTTTACAGGGGATCA 3 3 100. 00
R TTTCTGTCTTCTTTTGACCAATGC

P10 F TGGTTGAAATCAATAAAAAGTGAA 4 4 100. 00
R TGGATGTTTTTGGCATTTGA

P11 F TTAGCCTAAGCAAGGGTTTTT 3 2 66. 67
R AAGTACACATTTTAAACAATCAATCCA

P12 F TCAAACCGACTGCCATATCA 3 2 66. 67
R AGCTTGTCTTCCTGGCCTTT

P13 F AAAATTACATCTTAAATGCGCC 4 4 100. 00
R GGAACATTGACTTCAATCAGCA

P14 F TTCTTGAAACTCAACCCTCAAA 5 3 60. 00
R AAAGCGTGTCGAGTGTGAGA

P15 F TGGATCATTTGACAGATTTAGCGA 4 4 100. 00
R CATCACAGTTAACGATCACAAGGC

P19 F TGTTGAGATTCTTTGATTTCAACTGT 6 5 83.33
R TGGGTCAAAGTATTTTTGCTTTTT

P20 F ATGGTTCATTTTCACGTTCG 6 5 83.33
R AAAAATCAAGCAAAGAACAACAT

P21 F TTCCACACCAAGGAGGTAGG 4 4 100. 00
R CATGTCATTCGATAAAGCAGAAA
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Table 2 Continued

519 751 pEXi e EZ e it £ 5 L% Percentage
Primer Sequence No. of bands Polymorphi bands of polymorphic band/ %
P24 F ATTTCTGGCCCCAGTGTAAG 6 6 100. 00
R GAACAACGCAACCACGTATG
P25 F CCCTATTGCCTATTTTTCTCAA 6 5 83.33
' R AAATTTGTGCTCTTCGTGGG
P29 F AGCAAATGCATGGGGAAAAC 3 3 100. 00
X R TGTTGAATGGAGGCTTTGAG
P30 F ATTTCTGGCCCCAGTGTAAG 5 5 100. 00
R GAACAACGCAACCACGTATG
P32 F TCAATTCCAATCATCCATCC 3 3 100. 00
R TAATGGCCGGACTTTATGC
P34 F GAGCAGGGGAGAAGGAAAAC 6 6 100. 00
R CCAGTAGCTTTTTCCGATGC
P36 F TGCTCAATCCACCCTTCTC 6 5 83.33
R AAAAACAGCAACTCTCCCATC
P13 F CAGAGGAACGAGAGGGAGTG 4 4 100. 00
R GGGGAGCCCATATTTTAACC
P17 F GCTTTGAAGTTTGTTTAATTTTAGTCC 3 2 66.67
R CGCCTCACGCTCTCTAAC
P52 F AATCTTCCCCATGCCAAAAC 4 3 75.00
’ R GACTTCCAAACCCTCCCTTC
- F AAAAATTTGAAAATTAGGTGAGGAG 3 2 66.67
’ R TTTTGACTAGGTGTACACTACCTTTG
ps7 F CAAACAAAAACTTAGGAACTAGATTG 4 3 75.00
R TTAGCCATGAGGCGTGTACC
P75 F AGATGCCCCATTCAGTTTTG 6 6 100. 00
R TTGAAGGAGAGAGGGAATGG
P81 F AGACAGGGAAATCGCAGAGA 2 2 100. 00
R GGTTAAAGGACGTCGGGATT
P83 F TTGGGATGTAGATGTCCGGT 5 5 100. 00
R TCCCCAATCCAACTCCCTAT
Po4 F ATATGTGTGTCGTGTTCCGC 6 5 83. 33
' R CAGATTTCCGAGAGGGAAAA
3 BRNEBSRTHEEHEFLNZOMRNEESHENE
Table 3 Genetic diversity index of core collection of seed watermelon by LLDSS
v S0 5 R 5L HREL RN o v g Shannon’s Z AL EZSY A
~F ~F < w0 o ~ohannons R TEPLED s DLE
Eitk =3 j@#ﬁ Observed ¥t Effective Nei “?#*ﬁﬁ {5 BI5 5 Number of  Percentage of
Sample Nei's gene ; . .
Sample number number of : . Shannon’s polymorphic polymorphic
number diversity . S . S
of alleles alleles information index loci loci/ %
k£ R Before sampling 50 1.981440. 1438 1.4580740.3571 0.272440.1737 0.419340. 2237 138 100
AL 1 sampling 1 35 1.978340. 1464 1.4653740.3468 0.278540.1685 0.42824+0.2175 135 97.83
kL 2 sampling 2 30 1.978340. 1464 1.4664+0.3428 0.2801+0.1656 0.431440.2125 135 97. 83
HlikE 3 sampling 3 25 1.978340.1464 1.472540.3387 0.2843740.1627 0.43747+0.2085 135 97. 83
i #E 4 sampling 4 20 1.978340.1464 1.477840.3270 0.289440.1568 0.445340.2002 135 97. 83
filikE 5 sampling 5 15 1.971040.1684 1.484040.3227 0.293440.1539 0.451040. 1960 134 97. 10
HikE 6 sampling 6 10 1.949340. 2202 1.484940.3104 0.2966+0.1471 0.455840. 1895 131 94. 93
kL 7 sampling 7 5 1.862340.3458 1.483140.3238 0.291540.1611 0.442440.2192 119 86. 23
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g. 2 UPGMA dendrogram of 50 edible seed watermelon germplasms
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Fig. 3 The principal component scatterplot
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