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Abstract: [Objective] Global warming is having unprecedented effects on plant phenology and vigor worldwide,
potentially leading to major changes in food webs, carbon and water cycles, and ecosystem function. Extensive
previous research in temperate trees has shown that cold temperatures (chilling) in late fall and winter, high
temperatures (forcing) in late winter and spring, and photoperiod drive spring phenology in plants, but these factors
have rarely been studied in subtropical forests, so their potential impacts are relatively unknown, and the specific
differences between subtropical and temperate species are not yet clear. At the same time, little is known about
interspecific variation in related elements across geographic and climatic gradients. [Method] In this study, we
investigated the differences in low-temperature effects of plant dormancy lifting over the longitudinal range of 20°
to 55° in China by analyzing long-term temperature data records in China. Mainly, we performed climate-ecological
calculations by gridded temperature data (0.25° x 0.25°) from 1951-2019 at 5968 locations in China. And based on

the calculation results, we proposed the relevant hypothesis: the upper limit of low temperature accumulation of
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plants decreases with increasing latitude, i.e., the upper threshold of low temperature accumulation of tree species®
at low latitude is higher than that at high latitude. We then tested our hypothesis using 1) chilling-forcing transfer
experiments for a total of 14 tree species in four climatic zones, 2) historical records of climate observations for six
Chinese tree species, and 3) NDVI data. [Result] All the results confirm our hypothesis, based on analysis of
historical temperature data, that the north-south climatic gradient leads to adaptive changes in tree dormancy.

[ Conclusion ] Our results suggest that differences among species across climatic gradients have adaptive
implications for understanding plant physiological dormancy and low-temperature requirements, and could inform
the assessment of tree responses to climate change..
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