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Species diversity maintenance mechanism of dark coniferous forests community in

Changbai Mountain
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Research Center of Forest Management Engineering of State Forestry and Grassland Administration, Beijing 100083, China

Abstract: The maintenance mechanism of plant community species diversity has always been a hot topic in ecological
research. Niche theory and neutral theory are two widely accepted theoretical viewpoints, but the relative importance of
niche theory and neutral theory in the maintenance of community species diversity has not been unified. Based on the data of
dark coniferous forest community in Changbai Mountain, this study used the individual species—area relationship model
(ISAR) to explore the impacts of specific tree species on neighborhood species richness, and used homogeneity and
heterogeneity Poisson zero model to test its significance. The results showed that; (1) at the community level, in the 3—15
m spatial scale, the promoting species occupied the dominant position. At scale >15 m, the neutral species gradually
replaced the accumulators, the proportion of repellers species was low, and the change range with the spatial scale was
small. (2) At the species level, the homogeneity Poisson zero model was used to test the influence of tree species on the
neighborhood species richness. At the spatial scale of 0—20 m, Abies nephrolepis, Acer ukurunduense and Acer tegmentosum
promoted the increase of species richness in the neighborhood, while Larix olgensis and Picea jezoensis inhibited the increase

of neighborhood species richness. Sorbus pohuashanensis, Betula dahurica and Betula costata were neutral species at the

E&WH FKARPHEAE4 I E (32001312)
r%E B #9:2022-02-21; ™ 4% t ki B #A : 2022-10-21
# WIRAER Corresponding author. E-mail ; bfufey@ 163.com

http ://www.ecologica.cn



54 SRV AR LGB ARRE R B 2 R AE R PIL 1885

scale of 0—20 m. Acer barbinerve, Populus cathayana, and Pinus koraiensis showed different effects on different scales.
There was no significant difference between the results of heterogeneity Poisson null model excluding habitat filtering and
homogeneous Poisson null model, indicating that habitat filtering had little effect on the formation of diversity pattern in the
study plot. It was mainly due to the interaction between tree species contributed to the species composition structure of the
community, which further proved that niche theory could explain the maintenance of species diversity in dark coniferous

forest of Changbai Mountain.

Key Words: ISAR models; species diversity; habitat filtering; interspecific interaction
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Table 1 ISAR analysis results of different tree species under homogenous Poisson model

YrFh TR em  BEREUBR #E/ (Bk/hm?) JUBE Scale/m

Species Average DBH  Total Individuals Density 1—5 6—10 11—15 16—20
E2IKBK Acer barbinerve 3.4 318 61.2 a a n n
LYK Abies nephrolepis 7 6260 1203.8 a a a a
WiHE Betula costata 18 112 21.5 n n n n
B4 Betula dahurica 13.7 69 13.5 n a n n
ZIH1 Pinus koraiensis 31.3 608 116.9 n n r r
AEREBR Acer ukurunduense 4.7 1899 365.2 a a a a
AEM Sorbus pohuashanensis 12.5 43 8.3 n n n n
LU Acer pseudosieboldianum 4.3 31 6 n a n n
HEAEIE AL Larix olgensis 40.9 215 41.3 r r r r
FHHEN Acer tegmentosum 3.8 586 112.7 a a a a
KW Populus ussuriensis 44.3 35 6.7 n n a a
ISR Acer komarovii 6.6 90 17.3 a a a n
1§ 212 Picea jezoensis 16.7 2389 459.4 r r r r
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