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Dynamic study on tree layer of deciduous broad-leaved forest in Mount
Tianmu from 1996 to 2017 under climate change
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Abstract: [Objective] This study aims to investigate the effect of climate change from 1996 to 2017 on the
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community composition and structure, biodiversity, and flora of trees with diameter at breast height (DBH)=10
cm in the deciduous broad-leaved forest layer of Mount Tianmu. [Method] A sample plot survey was
conducted on 25 sample plots of 400 m” of deciduous broad-leaved forest in the National Nature Reserve of
Mount Tianmu, Zhejiang Province, China. Phase 2 (1996 and 2017) survey data and meteorological data of
Mount Tianmu from 1996 to 2017 were used to analyze the dynamics of the tree layer in a deciduous broad-
leaved forest. [Result] (1) The composition of life form of tree species in the tree layer changed significantly.
The proportion of evergreen tree species increased from 17.5% to 35.5%, an increase of 102.9%, and the
proportion of deciduous tree species decreased from 82.5% to 64.5%, which decreased by 21.8%. (2) The tree
species in the tree layer changed drastically, with an exit of 8 species in 6 genera of 4 families, and entry of 4
species in 3 genera of 1 family. The exit and entry tree species reached 27.3%. The exit and entry of rare and
occasional species were the keys to the change in species number in the tree layer. (3) The role of evergreen tree
species in the tree layer was increasing. The variation range of the top 17 dominant tree species in the important
value was 47.1%. Among them, the important value of Daphniphyllum macropodum, an evergreen tree species,
increased from 1.88% in the 19th place to 10.36% in the 3rd place. The proportion of important values of
evergreen tree species increased from 22.6% to 36.3%. (4) The a diversity of the tree layer decreased slightly,
and the decline in various indices ranged from —9.1% to —3.1%. The a diversity index of evergreen tree species
increased, ranging from —3.0% to 51.8%. (5) The flora tended to be tropical. The proportion of tropical
components in the family increased from 55.6% to 58.3%. The proportion of tropical elements in the genus
increased from 25.0% to 30.3%. (6) The diameter class structure showed an inverted J type, and the community
was stable. The number of small-diameter evergreen tree species increased by 165.3%, while the number of
medium-diameter evergreen tree species increased by 45.5%. There was no significant change in the large-
diameter species. In 1996, there were 11 growth-type tree species, 1 stable-type tree species, and 4 declining-
type tree species. In 2017, there were 7 growth-type tree species, and 5 stable-type tree species, and declining-
type tree species did not change. Tilia chingiana, Cyclocarya paliurus, Cladrastis wilsonii, and Acer pictum
changed from growth-type to stable-type. The growth potential of Pinus taiwanensis, Cyclobalanopsis
shennongii, Cornus kousa ssp. chinensis, Daphniphyllum macropodum and Acer sinopurpurascens increased.
[Conclusion] Under climate warming and humidification, the dynamic change of the tree layer in the
deciduous broad-leaved forest in Mount Tianmu is very significant. The appearance of the tree layer in the
deciduous broad-leaved forest has transitioned from the dominance of deciduous tree species to the balanced
state between evergreen and deciduous trees, with a slight decrease in biodiversity and a trend towards tropical
elements in the flora. [Ch, 7 tab. 39 ref.]

Key words: deciduous broad-leaved forest; dynamic of tree layer; climate warming and humidification; Mount

Tianmu
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Table 2 Changed in species composition
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Table 3 Changed in the top 17 tree species of important values
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