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Assessment of Genetic Relatlonshlp among Watermelon Varieties Revealed by ISSR Marker.
Yong-Sham Kwon*, Won-Sik Lee' and [I-Ho Cho. Variety Testing Division, National Seed Management
Office, MAF, Suwon, 443-400, Korea, 'Seobu Branch Office, National Seed Management Office, MAF, Iksan,
570-892, Korea — Inter-simple sequence repeat (ISSR) analysis were used to assess genetic diversity
among 18 genotypes of watermelon (Citrullus lanatus Thunb.) including breeding lines and commercial
varieties. The 21 ISSR primers selected from 100 primers were showed the amplification of 105
reproducible fragments ranging from about 200 bp to 5000 bp. A total of 58 DNA fragments were
polymorphic with an average 2.7 polymorphic bands per primer. The polymorphic primers were
divided into 18 anchored primers and 3 non anchored primers. All of the anchored primers were
di-nucleotide repeat motif, and was more polymorphic than non anchored primers. Fighteen
watermelon genotypes were classified into two large groups. Clustering was in some accordance with
the division of fruit shape into 18 watermelon. Therefore, ISSR markers may be suitable for variety
discrimination and for constructing a linkage map of watermelon.
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Table 1. Watermelon varieties used in this studies

No. Varieties Disease Sources No. Varieties Disease Sources
tolerance tolerance

1 Black diamond - Willhite 10 Samboggul - Seminis

2 Calhoun-gray Fusarium wilt ~ Willhite 11  Geumbo - Nongwoobio

3 Au-producer Anthracnose Willhite 12 Haboggul - Nongwoobio

4 Congo Anthracnose PS petoseed 13 Sacheolggul - Nongwoobio

5 Jubilee Fusarium wilt ~ Willhite 14 Chanchan - ~ Nongwoobio

6  Charleston-gray Fusarium wilt ~ Willhite 15 Jiguchon - Jeil

7 PI189225 Anthracnose USDA 16  Chilboggul - Jeil

8 PI296341-FR Fusarium wilt ~ USDA 17  Festival - Syngenta

9 Bitna - Seminis 18  Tojonggul - Dongbuhanong
¥ FZ9 ‘Calhoun-gray's 4EF, @AY A4 nomic DNA 35 ng$ template DNAZ o] £33} 2.1, 10xE
(Au-producer’ % 3%%)3} 744 ('Black diamond’)< 3 X Tag buffer 2.5 ml, dNTP mixture 1 ml, TaKaRa Ex Tag™
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Table 2. Primer sequences, Tm value and annealing temperature used for ISSR analysis

ISSR pimers Sequence (5'-3')

GC content (%)

Tm value (C) Annealing tem ()

UBCS815 CTCTCTCTCTCTICTCTG
UBC817 CACACACACACACACAA
UBCS824 TCTCTCTCTCTCTCTCG
UBC825 ACACACACACACACACT
UBC826 ACACACACACACACACC
UBC827 ACACACACACACACACG
UBC834 AGAGAGAGAGAGAGAGYT
UBCS841 GAGAGAGAGAGAGAGAYC
UBC842 GAGAGAGAGAGAGAGAYG
UBC844 CTCTCTCTCTCTCTCTRC
UBC850 GTGTGTGTGTGTGTIGTYC
UBC855 ACACACACACACACACYT
UBC856 ACACACACACACACACYA
UBC857 ACACACACACACACACYG
UBC858 TGTGTGTGTGTGTGTGRT
UBC864 ATGATGATGATGATGATG
UBCS879 CTTCACTTCACTTCA
UBC881 GGGTGGGGTGGGGTG
UBC886 VDVCTCTCTCTCTCTCT
UBC890 VHVGTGTGTGTGTGTGT
UBC891 HVHTGTGTGTGTGTGTG

52.9 322 52
470 385 58
529 36.4 56
47.0 353 55
52.9 394 58
529 41.0 60
44.4 36.5 53
50.0 34.2 55
50.0 34.6 55
50.0 34.6 55
50.0 396 49
444 420 60
4.4 44.0 60
444 440 55
444 440 52
38.8 o 388 50
40.0 284 48
80.0 54.0 50
411 31.0 58
411 353 55
411 37.0 56
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Table 3. Percent of polymorphic loci in watermelon varieties
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. Total number of Polymorphic bands
Primer types Repeat fra b
gments number percent
J-anchored primers UBC815 (CT)G 5 4 80.0
UBCS817 (CA)BA 4 2 50.0
UBC824 (TC)sG 4 3 750
UBC825 (AC)T 6 2 333
UBC826 (AC)C 7 2 286
UBC827 (AQ)G 5 2 40.0
UBC834 (AG)sYT 6 3 50.0
UBC841 (GA)RYC 4 1 25.0
UBC842 (GA)RYG 6 6 100.0
UBC844 (CT)RC 7 5 714
UBC850 (GT)sYC 2 2 100.0
UBC855 (AC)YT 10 5 50.0
UBC856 (AC)YA 3 1 33.3
UBC857 (AC)YG 4 2 50.0
UBC858 (TG)sRT 3 1 333
5-anchored primers UBC886 VDV(CT); 5 1 20.0
UBC890 VHV(GT); 5 5 100.0
UBC891 HVH(TG), 4 2 50.0
non-anchored primers UBC864 (ATG)s 5 3 60.0
UBC879 (CTTCA); 5 2 40.0
UBC881 (GGGTG); 5 4 80.0
Total 105 58
Mean 5.0 2.7 %2
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Fig. 1. Amplification of 18 watermelon varieties using UBC834.
1. Black diamond, 2. Au-producer, 3. Congo, 4. Calhoun-gray, 5. Jubilee, 6. Charleston-gray,
PI296341-FR, 10. Haboggul, 11. Chilboggul, 12. Bitna, 13. Jiguchon,

Samboggul, 18. Chanchan
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Fig. 2. Dendrogram of 18 varieties by cluster analysis based
The major clusters are marked on the right side of
similarity.
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