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Distribution Pattern and Conservation Strategies of Theaceae Plants in China
Based on Species Distribution Simulation
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Abstract: Theaceae plants play a vital role in the subtropical evergreen broad-leaved forests of China and are well-known for their
significant biological, cultural, and economic values. Based on the species distribution model, this study simulated the potential dis-
tribution area of Theaceae plants, and calculated the spatial pattern index of biodiversity, including species richness and phylogenetic
diversity. Generalized linear model and spatial synchronous autoregressive model were used to analyze the driving factors of spatial
pattern of species richness and phylogenetic diversity. The CANAPE (Categorical Analysis of Neo- and Paleo- Endemism) was used
to classify and analyze the endemic centers of Theaceae plants, and infer their distribution pattern and historical process of forma-

tion; According to the change of distribution area under the future climate scenario, the "shelter" was identified. The results show
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that: 1) The diversity centers of Theaceae were located in Guangdong, Guangxi and Yunnan provinces in South and southwest China,

and the species richness and phylogenetic diversity patterns of Theaceae showed obvious latitudinal gradients. 2) The spatial pattern

of Theaceae plant diversity was mainly driven by annual precipitation, and was sensitive to extreme low temperature and tempera-

ture stability. 3) The endemic centers of Theaceae were mainly distributed in southwest China, and most of them were mixed endem-

ic centers. 4) When climate changes, subtropical regions with sufficient rainfall and tropical regions with stable climate tend to be

the "in-situ refuge" of Theaceae, while regions with stable climate become the "ex-situ refuge" of Theaceae. Under the future climate

change scenario, most species distribution areas of Theaceae will migrate, and only a few species distribution areas will be stable.

Daba Mountain and Wuling Mountain are also hot spots for Theaceae plants to migrate into, and this region is also one of the birth-

places of endemic plants in China. These results are helpful to improve the scientific and effective protection of Theaceae plants.
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Fig. 1 Phylogenetic tree of Theaceae plants in China
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Fig. 2 Spatial patterns of species richness and phylogenetic diversity of Theaceae plants in China
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Table 1 Results of index prediction using generalized linear model (GLM) and spatial autoregressive model (SAR)

GLM(SR) SAR(SR) GLM(PD) SAR(PD)
FREAE . — . — - —
R Cofe R Cofe R Cofe R Cofe
Al H 2 0.488 —0.828 0.186 —6.244 0.817 —0.858 0.18 —22.887
A PE 0.032 1.043 <<0.01 1.254 0.100 1.033 <<0.01 4.749
el H B i 0.542 1.085 0.19 2.315 0.862 1.038 0.189 8.382
AR 0.481 0.962 0.124 —1.331 0.821 0.965 0.122 —4.525
AR 0.842 1.000 0.549 0.011 0.992 1.000 0.573 0.043
et H Rk 0.407 1.000 0.165 —0.104 0.730 1.006 0.176 —5.15
PR 0.033 0.999 0.019 0.012 0.114 0.998 0.038 —0.29
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Fig. 3 Categorical analysis of neo-and paleo-endemism (CANAPE) for theaceae plants
(a) Complete dispersal; (b) no dispersal
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