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Latitudinal patterns of leaf phenology duration

in Broussonetia papyrifera

WANG Xinyang, WANG Yuan, YANG Hua, ZHANG Ze, DU Yanjun
(College of Forestry, Hainan University, Haikou 570208, China)

Abstract: In the Northern Hemisphere, leaf phenology is often reported to have a high spatial variability due to
environmental differences at different latitudes. The duration of plant leaf phenology has an important impact
not only on the carbon sequestration capacity of plants, but also on their reproductive success and ability to
adapt to climate change. However, previous studies on population differences in leaf phenology often were only
focused on the differences in leaf unfolding or leaf discoloration stages among different populations, and less
attention was paid to the duration of leaf phenology and its driving mechanism. In this study, linear regression
models were established by using the phenological data of the leaves of paper mulberry (Broussonetia
papyrifera). recorded by China Phenology Observation Network to analyze the latitudinal differences in the
duration of phenology of the leaves. The analysis showed that with the increase of latitude, the leaf-unfolding
stage for paper mulberry gradually advances and the leaf-falling period gradually delays, indicating that the leaf
phenology duration for paper mulberry tended to be shortened with the increase in latitude. The analysis of the
importance of environmental factors by using random forest regression showed that the temperature before the
leaf-unfolding stage was the most critical environmental factor controlling the leaf-unfolding stage and leaf
duration of paper mulberry, and that the precipitation prior to leaf fall was the most critical environmental
factor at the leaf fall season, indicating that the latitudinal patterns in leaf phenology duration are jointly shaped
by temperature and precipitation. All these results show that the phenology of widely distributed plants has
obvious latitudinal gradients in different populations, so as to adapt to different local environmental conditions
and improve their own adaptability. Studying the phenological differentiation of different populations of the
same species from the perspective of latitudinal differences is helpful to assess the changes in the distribution
range and extinction risk of species in the future.
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