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Studies on the Identification of Main and Special Product
Crops Cultivars in Tochigi Prefecture by DNA Markers
and the Conservation and the Use of Genetic Resources

Shun-ichi KOBAYASHI
Summary :The objective of this study was to establish the technology to identify paddy rice, wheat, barley
and bottle gourd cultivars by Ramdom Amplified Polymorphic DNA (RAPD) analysis to raise the quality of
seed, to prevent seed contamination in the foundation seed and the stock seed and to preserve the genetic
resources in Tochigi prefecture.

A total of 20 paddy rice cultivars, including 9 recommended and promising cultivars in Tochigi prefecture,
were studied. They could be identified individually by the electrophoresis of the DNA fragments amplified by
PCR using 7 random primers, on 1.5 agarose gels and by staining with ethidium bromide.

A total of 17 wheat and 19 barley cultivars in the Kanto region were examined. Wheat cultivars
could be identified individually by RAPD analysis using 5 randam primers, followed by the
electrophoresis of the DNA fragments on 1.5 agarose gels and staining with ethidium bromide.
Barley cultivars could be identified individually by RAPD analysis using 6 random primers. A
polymorphism was observed among stock seeds collected from various areas in the old wheat
cultivar, Norin 61, that was bred in 1945. No polymorphism was observed among F pedigrees
of two-rowed barley, Kanto Nijo 35, showing that it was fixed.

In breeding, understanding of the genetic background is effective for efficient improvement. The
coefficients of parentage between the main cultivars of wheat and between those of barley were
calculated based on their pedigree record. The number of same DNA markers in RAPD analysis
and Nei's genetic distance between these cultivars were also calculated. The correlation between
the coefficient of parentage and the number of the same DNA markers was 0.581 0.904 in wheat
and 0.731 0.805 in barley. The correlation between the coefficient parentage and Nei's genetic
distance was 0.511 0.892 in wheat and 0.659 0.770 in barley. These results show that
the genetic codes detected by the molecular markers were neary equally distributed to the offspring
in the breeding process in wheat and barley. The results also show that although the DNA markers
in RAPD analysis are useful, the rapid estimate of kinship by the coefficient of parentage is still
effective. The number of the same DNA markers in RAPD analysis was highly correlated with Nei's
genetic distance.

Bottle gourd (Lagenaria siceraria) varieties were classified by RAPD analysis and cluster
analysis to preserve them effectively. A total 24 bottle gourd varieties including 5 varieties bred by
Tochigi prefecture were analyzed. Forty-four primers produced 31 scoreble, variable RAPD
markers within bottle gourd varieties. Only 4 polymorphic markers were produced in 10 varieties
derived from Tochigi prefecture. It suggests that the relationship between these 10 varieties is
close. The relationship between these and introduced varieties was far. For preservation, the
varieties derived from Tochigi prefecture should be selected by the phenotype. Introduced varieties

has to be preserved for those from wide origin.
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