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utilization in recent years, wild resources are gradually decreasing. Based on the extensive specimen records, by using an
optimized MaxEnt ecological model, the potential distribution of the suitable habitat of T. asiatica was predicted to
understand suitable areas of T. asiatica in China and the changes of the suitable areas under different climate scenarios,
which provides theoretical references for species protection, resource investigation, and introduction and cultivation of T.
asiatica resources. The results showed that the medium suitable areas and high suitable areas of T. asiatica in China were
mainly concentrated in tropical and subtropical monsoon climate areas such as South China, Southeast of Southwest
China, West of Central China and South of East China, under the current climatic conditions. Under the future climate
conditions, its suitable area has a tendency to migrate to the southwest with climate warming, and shows a trend of
fragmentation. Compared with the current climatic conditions, the total suitable area showed a decreasing trend, but the
high suitable area of T. asiatica increased under the SSPs126 and SSPs245 scenarios. This result may be related to global
warming caused by increased carbon emissions. Under the future climatic conditions, the suitable areas for the expansion
and contraction of T. asiatica are mainly distributed in the marginal areas of the whole suitable area, and the high
suitable areas remain unchanged, which are distributed in most areas of Chongging, Guizhou, Guangxi, and Guangdong,
as well as parts of Yunnan, Sichuan, Fujian, Hainan, and Taiwan provinces. The two climatic factors of precipitation and
temperature are the main causes and sources of differences limiting the geographical distribution of T. asiatica. Among
them, biol8 (Precipitation of Warmest Quarter) and bioll (Mean Temperature of Coldest Quarter) are the dominant
environmental variables limiting the distribution of T. asiatica.
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Figure 1 The geographical distribution map of Toddalia asiatica in China
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Table 1 The 23 environment variables used in the distribution
model of Toddalia asiatica

AR (K2 , 58] 7 M54 (3) HiT MaxEnt
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. - T HEA5 6 MFREEAS LT KR4 U A X TR
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bio3 &R (Isothermality) F 2 HARNM A 23 ANEREE AR B 1 TR A AN B 4 FE
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- FT— Table 2 The percent contribution (%) and permutation importance
bio5 M fie . (Max Temperature of Warmest Month) of 23environmental variables in distribution modelling test
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bio7 IRE4E# % (Temperature Annual Range) s Percent contribution BHRERE
- - - Variable o Permutation importance
bio8 RIEZE  (Mean Temperature of Wettest Quarter) : (%)
bio9 I T2 (Mean Temperature of Driest Quarter) b!OlS 651 19.1
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; LA SR A JE -
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a Jackknife of regularized training gain for Toddalia_asiatica
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Figure 2 Optimization of the MaxEnt model

(a) Importance analysis of 23 environmental variables based on Jackknife test; (b) Pearson correlation analysis of 8 environmental variables.
Created by Chiplot web (https://www.chiplot.online/); (c) Receiver operating characteristic (ROC) curve and AUC values of the MaxEnt

model using seven selectively environmental variables
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Figure 3 The potential suitable areas of Toddalia asiatica under different climate change scenarios based on the MaxEnt model
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Figure 4 Changes of suitable areas of Toddalia asiatica under different climate change scenarios
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Table 3 Area and variation in the suitable area predicted potentially suitable area of Toddalia asiatica based on different climate

JRyeao HEEX HEEX

Scenario EA (<10" km?*) S (%) T (%) | ER (10" km?) B (%) | 2 (%)
High suitable area Proportion Change Medium suitable area | Proportion Change

Current 121.8715 12.68 - 58.1997 6.06 -

SSP126 130.7188 13.60 0.92 46.6458 4.85 -1.20

SSP245 126.1910 13.13 0.45 51.4045 5.35 -0.71

SSP370 119.7413 12.46 -0.22 51.6372 5.37 -0.68

SSP585 117.2969 12.20 -0.48 53.4306 5.56 -0.50

ey REAEX HEEX

Scenario HH (<10 km?) Bt (%) Zfe (%) | EWH (40" km?) S (%) | & (%)
Low suitable area Proportion Change Total suitable area Proportion Change

Current 56.5920 5.89 - 236.6632 24.62 -

SSP126 53.3299 5.55 -0.34 230.6945 24.00 -0.62

SSP245 56.2170 5.85 -0.04 233.8125 24.33 -0.30

SSP370 55.5677 5.78 -0.11 226.9462 23.61 -1.01

SSP585 52.7656 5.49 -0.40 223.4931 23.25 -1.37
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Figure 5 The centroid movement of distribution area of Toddalia asiatica under different future climatic conditions
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modeling of T. asiatica

4 TR
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