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Abstract: Ecologists have long been enthusiastic about alpha diversity in montane regions; however, the elevational
patterns of beta diversity and underlying crucial processes are still rarely studied. Niche and neutral processes are known to
be two key factors in shaping species composition in a community. Although it could be difficult to test independently
because of covariability, these two factors could produce competing predictions concerning the pattern of beta diversity
between communities with environmental divergence and geographic distance. Our goal was to discover the patterns of
species turnover among sites in temperate montane forests, and determine to what extent environmental filtering and
limitation of dispersal affect the processes of species assembly. Additionally, we tried to pinpoint the main factors associated
with niche filtering, which dominantly control the local floristic composition of the understory. We investigated the

coniferous forest communities along the elevational gradient of Luya Mountain, documenting all species encountered and
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environmental conditions in 17 20 m X 30 m plots. For all pairwise sites, we calculated the Simpson’s beta dissimilarity
(beta-sim) of species composition and the Euclidean distances of independent variables ( elevational, geographical, and
environmental ) for shrubs and herbs. The Mantel test and its partial version were adopted to analyze data, respectively.
Linear trends of beta-sim against all ‘ distances’ were obtained by ordinary least square regression. Furthermore, we
employed canonical correspondence analysis (CCA) to demonstrate the relationship between species composition and the
significant habitat descriptors selected through the Monte Carlo permutation test. The results showed that the turnover of
herbaceous species between adjacent sampling sites exhibited a decreasing pattern along the elevational gradient, whereas
the pattern of shrubs was irregular. For both shrubs and herbs, beta-sim increased significantly with both elevational and
geographical distances, except the environmental distance. After controlling the influence of elevation by the partial Mantel
test, the significant correlation between beta-sim and geographic distance was still maintained, but not vice versa. Results of
CCA suggested that environmental factors together explained 74.4% of variance in understory species composition, and more
specifically, litter thickness, slope, stem density, and basal area were indicated as key factors at the local scale.
Nevertheless, there was no significant correlation between community structure and edaphic variables. We therefore
concluded that environmental filtering and limitation of dispersal might jointly regulate the patterns of species beta diversity
in the understory of boreal coniferous forest within Luya Mountain, with dispersal limitation playing a more important role in

community assembly.
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Table 1 Results of Mantel correlations between Beta diversity, elevational distance, geographical distance and environmental distance

fl RS K Shrub AR Herb
Explanatory factors Mantel r P Mantel r P

(a) Mantel #:55 Simple Mantel test

k25 0.485 <0.001 0.775 <0.001

Hb PR B 0.543 <0.001 0.845 <0.001

IRBEHE B 0.181 0.053 0.154 0.071
(b) 1 Mantel ;5% Partial Mantel test
MR 2% R i HEEE 2 0.293 0.003 0.553 <0.001
Elevational distance 784 e 0.004 0.458 -0.156 0.917
MR R 25 -0.088 0.758 -0.179 0.918
Geographical distance A -0.027 0.572 -0.228 0.985
FRBTHE B k2 5 0.457 <0.001 0.775 <0.001
Environmental distance i HRHE B 0.521 <0.001 0.849 <0.001

£2 WERFES CCAMTFHIFMMER

Table 2 Correlations of environmental factors with the first two constrained ordination axes ( CCA1, CCA2) based on CCA

R H T Environmental variables %5 1% CCA 1 %52 4 CCA 2 R? P

1K Elevation 0.998 -0.055 0.9671 <0.001
B[] Aspect 0.515 0.857 0.1965 0.196
e HE Slope -0.996 0.093 0.4334 0.019
562 Delta height -0.379 -0.925 0.1424 0.309
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F 55K F Environmental variables 1% ccA 552 %l CCA 2 R? P

TR Basel area 0.892 -0.452 0.6847 <0.001
SR Stem density -0.537 0.843 0.4627 0.011
FHERE Soil depth 0.403 -0.915 0.0556 0.668
VHVEPIERE Litter thickness 0.241 -0.970 0.745 <0.001
T HEE LK Soil organic carbon 0.637 -0.771 0.0778 0.573
14 B Total nitrogen -0.178 -0.984 0.0378 0.775
4 E 8% Total phosphorus 0.938 0.345 0.2066 0.201
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