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Abstract: [ Objective] This study aimed to investigate the differences in the response of sap flow rates in
birch trees of varying differentiation levels to environmental factors under the changing rainfall conditions of the
boreal temperate rainy season. The goal was to provide a scientific basis for a deeper understanding of the eco-
hydrological processes of birch secondary forests and the management of these forests under climate change.

[ Methods] Based on diameter class distribution, three sample trees representing dominant, intermediate, and
suppressed trees were selected. During the rainy seasons of 2021 to 2023 (June to August), sap flow was
continuously monitored using the Granier heat dissipation probe technique (TDP). Correlations with environmental
factors such as photosynthetically active radiation (PAR), vapor pressure deficit (VPD), and soil water content
(SWC) were analyzed. [Result] PAR and VVPD were identified as the main factors influencing the sap flow rates

(Fdi) of birch trees of different differentiation levels. Fdi increased with the increase in PAR and initially with VPD,
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stabilizing at higher levels of VPD due to saturation. Significant decrease in Fdi was observed when SWC fell below
0.18 cm¥cm3Fp < 0.01). The hierarchy of Fdi was dominant trees (Fdd) > intermediate trees (Fdm) > suppressed
trees (Fds), with varying responses to PAR, VPD, and SWC. As rainfall decreased during the rainy season, the
driving effect of PAR on Fds and Fdm weakened, while the influence of VPD strengthened, showing an opposite
trend for Fdd. During the dry rainy season, Fdd was primarily driven by PAR and jointly influenced by VPD and
SWC; Fds was mainly controlled by VPD with minimal influence from PAR and SWC. Fdm lay intermediate,
responding to SWC similarly to Fdd, while its response to PAR and VVPD was akin to that of Fds. [ Conclusion]
Our results showed PAR and VPD are the primary influencing factors of the birch secondary forest in the boreal
temperate zone. During the dry rainy season, the decrease in SWC significantly limited the sap flow rates, with a

more active response from dominant and intermediate trees.
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