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Introduction and Cultivation Zoning of Acacia melanoxylon Based on
Optimized MaxEnt Model
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Abstract: Acacia melanoxylon is a fast-growing and high-quality timber species native to Australia. It has
high economic and ecological values. The MaxEnt model was used to assess the potential suitable areas for
its introduction to China. The main ecological factors affecting the distribution of A.melanoxylon suitable
areas were discussed. The range and types of suitable areas were also evaluated. The division intended to
provide a basis for the introduction of this tree species. Using the MaxEnt model optimized by ENMeval
data package,based on 14 environmental variables and 159 A. melanoxylon distribution points,with 95°—
125 °E and 17°—38 °N as the model projection space range in China,the potential suitable geographic distri-
bution of the plant was assessed. Through Spearman correlation analysis, variance inflation factor (VIF) a-
nalysis and knife-cutting test,the dominant environmental factors restricting its potential distribution were
screened out. Optimized by ENMeval, when the feature combination F. = Q; and the control frequency

multiplier Ry =6, the Ay¢ value was 0. 965, and the model accuracy was extremely high. The knife-cut
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method showed that the precipitation of driest month (40. 1%), mean diurnal temperature range
(26.9%) ,annual precipitation (15.6%) ,mean annual temperature(6. 6 %), min temperature of the coldest
month (3.2%) and topsoil pH(2.8%) were important ecological factors to limit the geographic distribu-
tion of A.melanoxylon ,with a cumulative contribution rate of 95. 2%. The prediction results of MaxEnt
divided the potential area for the introduction to China into three levels: highly — (55. 835 4 X 10" km®),
moderately— (152, 991 5X 10" km®) ,hardly — (68. 456 7 X 10" km’),and non-suitable areas (682. 716 5X
10* km*). The highy suitable areas would be the key area for the cultivation and promotion of Acacia mel-
anoxylon ,mainly covering the administrative regions of Guizhou, Hunan,Jiangxi,Fujian,southeastern Zhe-
jlang,central Taiwan,western and eastern Yunnan,northern Guangdong and northern Guangxi. It was rec-
ommended that the introduction of A. melanoxylon to China should be focused on highly suitable areas due
to the suitable climate and environment, mature cultivation and management technology,and the survival
rate. For the moderately suitable areas,the introduction should be careful:local real situations of should be
considered. For the hardly-and non-suitable areas, the introduction should not be carried out. introduced.
The main ecological factors restricting its distribution were moisture and temperature. The results of. this
study would provide scientific evidence for the introduction of A.melanoxylon to China.
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Table 2 Evaluation metrics of Maxent model generated by ENMeval
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Table 3 Environmental variables and their main parameters

of A. melanoxylon
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