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Elucidation of local environmental adaptation genes of trees using large-scale
provenance test forests

Tsumura, Yoshihiko
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Using seedlings from 11 production areas from the entire natural
distribution range of Betula ermanii, large scale provenance test forests were established at 11
locations across the country. The results showed that higher latitude populations exhibited higher
tree height and SLA, wider leaf area, and earlier budburst. Populations at the southern limit were
genetically distinct with lower genetic diversity. Both the southern limit population and the high
elevation population near the forest limit showed poorer growth, the former due to inbreeding
depression associated with low genetic diversity and the latter due to natural selection. Genetic
information showed that almost all individuals of the southern limit population of B. ermanii were
diploid. Comparison among planting sites revealed that regional variation in physiological
characteristics was greater for water use characteristics than for photosynthesis, with the poorer
growing sites having higher leaf water use efficiency.
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