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Functional and phylogenetic temporal turnover in two temperate forests in Northeast China

Whether deterministic or stochastic processes dominate temporal turnover of community composition and which 
factor has significant influence on that turnover, has been a central challenge in community ecology. Functional and 

phylogenetic temporal beta diversity can capture important insights of the underlying processes. In this study, we focus on 
functional temporal turnover based on 14 functional traits and phylogenetic temporal turnover using fully mapped data in 
two large temperate forest plots at different successional stage. We found that 1) Deterministic processes are the main process 
for both forests and size classes. The functional and phylogenetic compositions are relatively constrained at late successional 
stage and changed dynamically at early successional stage. Moreover, the functional and phylogenetic turnover of two size class 
trees have contrary tendency at different succession stage, which may be due to the similarities among death, recruitment and 
survival individuals. 2) Principal components and null model analysis showed that functional traits that are more related to 
“nutrient economy” and structure investment can significantly influence the temporal turnover; 3) Biotic factors (e.g.. basal 
area of neighborhood) play an important role in influencing functional and phylogenetic temporal turnover for both forest 
plot. In conclusion, our analysis clearly emphasizes the functional and phylogenetic temporal turnover are deterministic at local 
scale. In addition, identification of key functional traits are important for functional diversity analysis, which can contribute to 
a better understanding of local community assembly mechanisms.
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