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Differences and similarities of radial growth responses of Betula species in the

same genus to climate change

Abstract: [ Objective ] Betula platyphylla and Betula costata are two important broadleaved tree species in
temperate forests, but how their growth responds to warming and drought is not completely clear. [Method] We
collected 122 core samples of B. platyphylla and B. costata in Yichun, China, and used dendrochronology methods
to study how the two birches respond to and adapt to climate change recently. [Result] We discovered that there
were both similarities and differences in the relationship between radial growth and climate for both tree species.
The moisture conditions from May to November of the previous year had a "hysteresis effect” on the tree ring of
two species. B. costata radial growth was significantly positively correlated with SPEI and precipitation from
September to October of the previous year and relative humidity in October of the previous year, which indicated
that the growth of B. costata was mainly restricted by the drought from September to October. However, the radial
growth of B. platyphylla was significantly positively correlated with the minimum temperature in June of the
previous year, May to June, and summer, so the growth of B. platyphylla was mainly limited by the minimum
temperature in May-June of the previous year and the current year. After drought (annualSPEI-12), the growth of B.
platyphylla recovered faster than that of B. costata. When the temperature increased and drought intensified since
1980, the correlation between B. platyphylla and monthly SPEI became significantly positive and strengthened over
time. But around 1980, there was no obvious change in the correlation between B. costata growth and monthly SPEL

[ Conclusion] Our findings suggest that if the warming continues or intensifies, the growth of B. platyphylla may
decline first, followed by B. costata health. The results of this research may help us understand the dynamics of
birch species within the same genus under climate change.
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