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Adaptive strategies of twig functional traits in Robinia pseudoacacia along
a precipitation gradient and their driving mechanisms

DING Xinxin', TANG Luyao?’, ZHANG Bona', YE Linfeng', XIE Jiangbo', WANG Zhongyuan'

(1. National Key Laboratory for Development and Utilization of Forest Food Resources, Zhejiang A&F University,
Hangzhou 311300, Zhejiang, China; 2. Yixing Forestry Guidance Station, Yixing 214205, Jiangsu, China)

Abstract: [Objective] Global warming and the polarization of precipitation patterns have led to large-scale
forest mortality in certain regions. Investigating the variation patterns and interrelationships of plant functional
traits along precipitation gradients reflects plants’ adaptation strategies to climate change, which is crucial for
predicting the impacts of future climate change on plant communities. [Method] Robinia pseudoacacia, a
common species of precipitation gradient, was selected as the research object. One-way ANOVA was used to
quantify the variation of functional traits (including 15 traits such as leaf photosynthesis, stomata, branch
anatomy, leaf morphology, leaf anatomy, and water supply) along the precipitation gradient. The coupling
relationship of the above traits was explored by path analysis, and the adaptation strategy of R. pseudoacacia

was clarified. Finally, hierarchical partitioning analysis was used to reveal the main climatic factors driving the
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variation of R. pseudoacacia traits. [Result] (1) With the decrease of precipitation, the stomatal size first
increased and then decreased, and the vessel diameter, the theoretical branch specific conductivity, and the
stomatal density showed an upward trend. (2) There were strong causal relationships among the photosynthesis,
stomata and water supply traits of R. pseudoacacia leaves, in which the changes of stomatal conductance were
attributed to stomatal size and leaf vein density, and the changes of the maximum net photosynthetic rate were
attributed to stomatal conductance. (3) The mean annual precipitation (MAP), aridity index (AI), and mean
annual temperature (MAT) all had an impact on the variation of functional traits. Al explained higher than the
MAP and MAT for the variation of stomatal conductance, specific leaf mass, Huber value, stomatal density,
spongy tissue thickness, and theoretical branch-specific conductivity. The explanatory power of the above
climatic factors for the variation of branch anatomical traits and water supply traits (except Huber value) was
60%—90%. [Conclusion] R. pseudoacacia adapts to drought through coordinated adjustments in water supply,
stomatal traits, and photosynthetic performance, with aridity index being the dominant climatic driver of
functional trait variations. [Ch, 5 fig. 1 tab. 40 ref.]

Key words: plant functional traits; climate change; intraspecific variation; driving factor; Robinia pseudoacacia
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Figure 1 ~ Coefficient of variation in functional traits of R. pseudoacacia
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Figure 5 Relationship between aridity index, mean annual temperature mean annual prempltatlon and their highest contributing functional traits
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