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Analysis of genetic diversity and population structure in Cambodian melon landraces using
PR XDBEE  molecular markers
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India is rich in genetic diversity of melon as well as cucumber, and considered as the primary center of cultivated
melon. Seed length is also diverse and both large-seed type (> 9.0 mm) and small-seed type (< 9.0 mm) are grown
frequently. In contrast, East Asian melon classified as two varieties conomon and makuwa is of small-seed type,
and was suggested to be originated from Indian small-seed type melon. Thereafter, genetic diversity of melon
landraces from Myanmar and Vietnam was studied and those from Myanmar and mountainous areas of Vietnam
proved to relate closely with Indian small-seed type melon, while those from plain areas of Vietnam were classified
as two varieties conomon and makuwa. These results suggested the possibility that varieties conomon and makuwa
had been diversified and established in/around Vietnam. However, little was known about melon landraces in areas
surrounding Vietnam.

This study was focused on Cambodia, and horticultural traits and molecular diversity of melon landraces were
evaluated using 62 accessions of landraces introduced from Cambodia. In general, Cambodian melon landraces
show monoecious type of sex expression and Brix value below 6.0, have oblong shape of fruits with smooth skin
and seeds shorter than 9 mm in length (small-seed type). Although fruit morphology of Cambodian melon was
similar with that of varieties conomon and makuwa, sex expression type was different.

To uncover genetic relationship between Cambodian melon and varieties conomon and makuwa, genetic
diversity was evaluated by the analysis of 12 RAPD (Randomly Amplified Polymorphic DNA) and seven SSR
(Simple Sequence Repeat) markers, and compared with 229 accessions from other areas. Gene diversity of
Cambodian melon was 0.228 which was equivalent to those of varieties conomon and makuwa, and smaller than
those of Myanmar, Thailand and Vietnamese landraces. This result clearly indicated the decrease of genetic
diversity from west to east. A total of 291 accessions were separated into three major clusters. Small-seed type
accessions from east and southeast Asia formed clusters I and II, which were distantly related with cluster 111
consisted of large-seed type melon from other areas. All of Cambodian melon belonged to cluster I except three
accessions, along with those from Thailand, Myanmar, Yunnan (China) and “Dua thom” from northwestern part
of Vietnam, indicating genetic similarity in these areas. Varieties conomon and makuwa were classified into cluster
II, together with melon groups from plain areas of Vietnam. Genetic relationship described above was also
confirmed by structure analysis. Therefore, the presence of two groups of melon in southeast Asia was confirmed
by population structure. These results indicated close genetic relationship between Cambodia and the neighboring
countries, and suggested that Cambodian melon is not directly related with the establishment of varieties conomon
and makuwa.
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