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Abstract Understanding the distribution of mountain plant communities and their relationship with environmental
factors as well as the variation in species diversity with environmental factors can provide a scientific foundation
for the conservation and restoration of mountain biodiversity. This study examined the plant communities
in the Changdu region of eastern Xizang, China. The vegetation community in eastern Xizang was divided
using hierarchical cluster analysis based on field research. The relationship between the distribution pattern
of the vegetation community and the environment was examined using redundancy analysis (RDA), and the
relationship between species diversity and environmental factors was examined using linear regression.
Hierarchical clustering revealed that the 105 plant survey samples were divided into seven associations based
on the results. The RDA ordination results accurately reflected the relationship between the distribution of plant
communities and environmental factors in eastern Xizang. Altitude, aspect, slope, soil pH, and soil available
phosphorus content (P < 0.001) were the primary environmental factors affecting the distribution of plant
communities in this region. Altitude, aspect, and slope significantly affected species diversity (P < 0.01), but
soil pH and available phosphorus content did not (P > 0.05). Topographic and soil parameters were the primary
determinants of the distribution patterns of plant communities in eastern Xizang, whereas only topographic
factors were the major determinants of species diversity. This study of plant community distribution and species
diversity in eastern Xizang contributes to a better understanding of the distribution and driving mechanisms of
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regional biodiversity, which is crucial for biodiversity conservation and the ecological restoration of damaged

vegetation under various environmental conditions.

Keywords plant community; eastern Xizang; hierarchical cluster analysis; redundancy analysis; environmental factor
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Fig. 1 Study area and the distribution of survey sample plots.
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Fig. 2 Hierarchical clustering dendrogram of plant communities in eastern Xizang. [-VI: Association types.
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Fig. 3 Two-dimensional ordination map of plant community quadrat-environment redundancy analysis in eastern Xizang. ELE:
Elevation; ASP: Aspect; SLO: Slope; LLT: Litter thickness; TN: Total nitrogen; TP: Total phosphorus; AK: Available potassium; AP: Available
phosphorus; SOC: Soil organic carbon; pH: Soil pH value; MAT: Mean annual temperature; AMP: Annual precipitation; I-VII: Association types.

F1 ARSTAABSHEEFHEXRHREZ 460
Table 1 Correlation coefficients and significance tests of the first two axes of redundancy analysis with environmental factors
FRBE IR 75 e i R 5% 2R L
Correlation coefficient between
Environmental factors and sorting axis

€ RE
Coefficient of
determination (R?)

BFE R
Significance of test
(P(>n)

BT

Environment factor

RDA1 RDA2

#§4% Elevation 0.9981 -0.0616 0.5441 0.001***
Y17 Slope aspect -0.9554 -0.2952 0.2476 0.001***
Y % Slope -0.5345 0.8451 0.2169 0.001***
FIEYIEFE Litter thickness -0.3157 0.9488 0.0684 0.020*
3 4= Total nitrogen 0.9437 0.3308 0.1176 0.004**
1% 4% Total phosphorus 0.9924 0.1228 0.1485 0.001***
S & i Available potassium -0.6325 0.7746 0.0401 0.132

J# XU 5 i Available phosphorus 0.0577 -0.9983 0.2551 0.001***
45 PR & Soil organic carbon 0.9680 0.2509 0.1050 0.003**
+-#EpH Soil pH -0.9908 0.1355 0.3441 0.001***
TR E Mean annual temperature -0.9997 -0.0224 0.2571 0.001***
fEBE /K& Annual precipitation 0.8674 -0.4975 0.2334 0.001***

RPN PR BEIR T B VA 404 P2 A, RN 7R PR 2 DR 7068 B 0 0 A S B/ PA R G Pk 3546 56, *** P < 0.001, ** P < 0.01, * P <0.05.
R’ represents the coefficient of determination of environmental factors on community distribution, and the smaller R? is the less influence of
environmental factors on species distribution. P, means significant correlation test; *** P < 0.001, ** P < 0.01, * P < 0.05.
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Fig. 4 Relationship between species diversity indices and environmental factors. ELE: Elevation; SLO: Slope; ASP: Aspect; pH: Siol pH
value; AP: Available phosphorus (The red horizontal lines indicate that the regression coefficient is negative and the blue horizontal lines indicate

that the regression coefficient is positive; ** P < 0.01, *** P < 0.001).
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