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Effects of global warming on seasonal growth of Fagus crenata and Quercus
crispula trees on the Japan Sea and Pacific coasts
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This study clarified the utilization of stored carbon associated with
seasonal xylem formation in canopy trees of Fagus crenata and Quercus crispula using phenological
observations, anatomical methods, and stable isotope analysis. Phenological observations and
anatomical methods suggested that, except for the first row of earlywood vessels in Q. crispula,
xylem formation in the tree stem proceeds after leaves become the carbon source in both tree
species. This was supported by the results of stable isotope analysis, which suggested that while
the utilization of stored carbon is prominent in the early stage of earlywood in Q. crispula, it is
hardly dependent on it in xylem formation in F. crenata. The distinctive feature and novelty of this

study is that it used different methods to show the similarities between xylem formation and
utilization of stored carbon in two tree species with different xylem structures.
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