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Dynamic Study on the Spatio-Temporal Pattern of Excentrodendron
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Abstract: Excentrodendron tonkinense, a national second-class key protected wild plant and one of the dominant
species in the karst seasonal rainforest, still faces the threat of environmental disturbances. To explore the spatial
distribution dynamics of its population, this study analyzed the relationship between population distribution
dynamics and environmental factors based on the population and environmental survey data of a 15 hm? plot in
the karst seasonal rainforest of Nonggang, Guangxi from 2011 to 2021, using spatial point pattern methods and

zero-inflated models. The results showed that the number of individuals in the population decreased from 1 851 to
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1786 over 10 years. The proportion of small diameter classes (1-5 cm) was over 50% in all years, and the
diameter class structure was inverted “J”” shaped. The population was significantly aggregated at the 0-50 m scale
in three years, and the overall aggregation intensity of the population was mainly driven by the aggregation degree
of the spatial distribution pattern of small trees. The distribution range of the population was significantly affected
by soil moisture content, total phosphorus and total potassium in the habitat, and its abundance changes were
influenced by both biotic and abiotic factors. The spatial distribution of the population had strong habitat
specificity. Adult trees preferred habitats with low concavity and low diversity, while small trees preferred habitats
with high plant diversity. Under well-protected conditions, the population size of E. tonkinense still needs to be
dynamically monitored. In specific conservation practices, it is necessary to focus on protecting slope habitats and
reducing human disturbances.

Key words: Excentrodendron tonkinense; Temporal dynamics; Spatial distribution; Diameter class structure;

Zero-inflated Poisson model
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Fig. 2 Diameter class distribution of Excentrodendron tonkinense populations in Nonggang. A: 2011; B: 2016; C: 2021; I: 1 cm<DBH<2.5 cm; II: 2.5 cm<

DBH<5 c¢m; III: 5 cm<DBH<10 c¢m; IV: 10 cm<DBH<15 cm; V: 15 cm<DBH<20 c¢m; VI: 20 cm<DBH<25 c¢m; VII: 25 cm<DBH<30 cm; VIII: 30 cm<

DBH<40 c¢m; IX: 40 cm<DBH<50 ¢cm; X: =50.0 cm.
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Fig. 3 Spatial distribution of Excentrodendron tonkinense in Nonggang. A: 2011; B: 2016; C: 2021. Black dots represent saplings, red dots represent adult trees.
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Table 1 Zero-inflated Poisson regression model for effects of environmental factors on distribution of Excentrodendron tonkinense

[E] 540 %> Regression component A5 & Variable ZH Coefficient P
Z g R E S #RBE Intercept 0.606 0.889
Binomial logistic regression 7K # Water content 0.058 0.031
2% TP 2.159 <0.001
24 TK -0.729 <0.001
TERAXS H[a] U5 HPE Intercept 3.574 <0.001
Poisson logarithmic regression FHZ Richness -0.017 0.002
B 44841 Shannon index -0.333 <0.001
i#4R Elevation ~0.004 0.004
™ Convex 0.071 <0.001
47 TP -1.727 <0.001
1 CAC -0.060 <0.001
pH 0.497 <0.001
2 PRI IR T RS A AR AR A R AR VA [ U A5
Table 2 Zero-inflated Poisson regression model for effects of environmental factors on adult distribution of Excentrodendron tonkinense
=204} Regression component AR H: Variable ZH Coefficient P
o R e HFE Intercept 1.401 0.830
Binomial logistic regression £ 7K# Water content 0.112 0.001
A Bulk 3.257 0.045
£:f% TP 2.046 0.005
24 TK —0.660 0.003
TR X el HREE Intercept 3.320 0.032
Poisson logarithmic regression F AR 5% Shannon index —-1.138 <0.001
M % Convex -0.119 <0.001
£ TP -1.126 <0.001
5 CAC —0.111 <0.001
pH 0.756 <0.001
3 YRR AR R WA /IR 30 ) T B TR (] YRR
Table 3 Zero-inflated Poisson regression model for effects of environmental factors on sapling distribution of Excentrodendron tonkinense
[5] )54 %> Regression component AF it Variable AR Coefficient P
IR R A PR Intercept 1.528 0.754
Binomial logistic regression & ¥ richness -0.067 0.023
£xH% TP 2453 <0.001
24 TK —0.852 <0.001
# MAG 0.318 0.011
TR X el ) HHE Intercept 2972 0.008
Poisson logarithmic regression F % ¥ Richness -0.029 <0.001
A %L Shannon index 0.605 <0.001
#§4K Elevation -0.004 0.027
%7K Z Water content -0.052 <0.001
£xH% TP -1.511 <0.001
5 CAC —0.087 <0.001
pH 0.613 <0.001
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