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For the purpose of developing the conservation technique of beech natural forest which is the dominant forest vegetation
in the cool temperate zone of Japan, we clarifies the pattern of genetic diversity of beech forests in Shirakami Mountains
(located on Aomori prefecture) having a large-scale natural forest as a model case, and evaluates the growth characteristics
of seedlings. The extracted DNA was used for genetic analysis using leaf samples collected from mature beech trees
(trunks 5 ¢cm or more in diameter at breast height, 622 individuals in total) grown in four monitoring plots located in
various locations between 350 m and 800 m above sea level in the Shirakami Mountains. Polymorphism analysis
using microsatellite markers and sequencing of drought-responsive candidate genes are in progress. As a result, no
genetic structure was found in the plot with the lowest adult tree density, while genetic structure was detected in the other
three plots where mature beech trees grew at high density. The gene dispersion distance was estimated to be about 70 m
when the effective breeding tree density was assumed to be 1/10 of the adult tree density in the survey area with such high
density, and a rough estimate of the stand area necessary for conservation was obtained. Analyses of the polymorphism of
ITS region of FCMYB gene (which is a gene family of the environmental response including the drought response)
detected the allele which deviated from the spatial distribution of the neutral genetic variation in the study plot with the
wettest location along the mountain stream at the lowest altitude, and it is suggested that water environment of the location
of the beech is associated with FCMYB gene. Experiments on seedlings growth under different water conditions detected
that the main root length was significantly increased in the drought treatment, and information on species-specific
phenotypes of beech in response to the drying of soil was obtained, and it is suggested that such a phenotypic traits can be
utilized to establish the conservation strategy of beech. At present, functional and structural annotation of the gene is
performed from the draft genome of beech to estimate the detailed function of the FCMYB gene, and PCR primers for
detecting the polymorphism of the exon region, which can more accurately indentifies individuals that are adaptable or
non-adaptable to drought, are being developed, and determination of the sequence and correlation analysis between the
single nucleotide polymorphism and the traits of the seedlings are being carried out.




