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(FAXX) Az Vulnerability of Beech Forests in Western Japan to Climate Change and Forest Fragmentation
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Beech forests especially those in the lower and southern distribution limits are assumed to be severely affected by
climate change. Furthermore, beech forests in the Western Japan may be also suffering from forest fragmentation
during long human interferences. To evaluate the synergetic effect of forest fragmentation and climate change, we
conducted multi-scale evaluation of the beech forest from genetic, population, and ecosystem levels in Mt. Takanosu
(ca. 4 ha) in Higashihiroshima.

We collected leaves from 30 beech trees and analyzed genetic diversity by microsatellite markers. Currently we are
comparing genetic diversity to other beech forests in Japan.

We settled 0.6-ha plot and recorded tree species and stem diameter growth. Dominant species were Fagus crenata
and Abies firma, suggesting that this forest is located in the boundary of cool temperate and warm temperate zones.
Beech trees showed positive aboveground biomass growth. Mass flowering was observed in 2018 but the rate of
sound seeds was only 1.9%. These result suggests that adult beech trees are currently growing well but regeneration
is likely to be unsuccessful.

At the ecosystem level, we estimated maximum LAI as 2.5~4.5 m? m?reflecting the population dynamics and the
value also showed seasonal changes. Gross primary production (GPP) was estimated as 1386~1957 gC m year?
from 2016 to 2018. Soil respiration was estimated as 0~8 gC m day™ showing seasonal changes such as higher in
summer and lower in winter. The ecosystem properties estimated by our research are valuable because the values
were scarcely evaluated in the beech forests in the Western Japan.

These results were presented as several conferences posters and undergraduate and master theses. We will further
analyze the relationship between genetic diversity and tree growth and reproduction, the relationship between tree
productivity and ecosystem productivity, and evaluate of future beech forest under climate change by ecosystem
models.




