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Abstract: [Objective] By investigating the characteristics and spatial patterns of plant alpha diversity in the Kangnan forestry general
farm, this study aims to provide a scientific basis for differentiated ecological conservation and forestry management in this forest area.

[Method] Using data from the second national census of forest and grassland genetic resources, the importance values of the tree
layer, shrub layer and herb layer, as well as the plant a diversity index were calculated through statistical aggregation. The diversity
characteristics were summarized, and combined with relevant analysis and spatial autocorrelation analysis, the spatial pattern of plant
diversity in the forest area was revealed. [Result] Key plot data indicate that the tree layer consists of a community dominated by
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species from the Fagaceae, Betulaceae, Cornaceae, and Pinaceae families. In the shrub layer, the Bambusoideae subfamily constitutes
a single-dominant community accounting for 15.6% of the total, while in the herbaceous layer, communities dominated by the genus
Carex accounted for 6.4%. Regarding the alpha diversity indices of forest vegetation, the Patrick richness index, Shannon-Wiener
diversity index, Simpson diversity index, and Pielou evenness index generally showed a pattern of tree layer << herbaceous layer << shrub
layer, indicating the presence of highly stable and less degraded plant communities. The alpha diversity indices of the tree layer in the
forest area showed a strong and significant positive correlation with precipitation and a significant positive correlation with aspect; the
alpha diversity indices of the shrub layer showed a significant negative correlation with elevation; the alpha diversity indices of the herb
layer showed a strong and significant negative correlation with slope and a significant negative correlation with elevation. The spatial
autocorrelation of the plant a-diversity indices in the sample plots showed a confidence level of over 99% and exhibited significant
positive spatial correlation, with the strength of spatial autocorrelation being highest in the tree layer, followed by the herb layer and
then the shrub layer. Except for the evenness index of the shrub layer, which showed no high/low clustering, the plant a-diversity indices
of the other layers all exhibited varying degrees of high-high and low-low clustering, as well as low-high and high-low clustering
anomalies. [ Conclusion] Overall, plant diversity in the forest area remains stable, but some communities are at risk of degradation;
tree layer diversity is significantly influenced by precipitation and aspect, shrub layer diversity is markedly influenced by elevation, and
herb layer diversity is influenced by both slope and elevation; spatial autocorrelation of plant diversity in the forest area is pronounced,
with both highly stable high-high clusters and degraded low-low clusters, as well as anomalous low-high and high-low clusters. These

characteristics provide important theoretical foundations and technical references for forest management across the entire region.

Keywords: plant community; importance value; alpha diversity index; spatial autocorrelation analysis
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Table 1 Correlation analysis between plant a-diversity indices and regional environmental influencing factors

R ALSES FrARJZ Arbor layer #EAJZ Shrub layer HiARJZ Herb layer
Environmental influencing
factors R H D E H D E R H D E
S A A= E
Il 0.123  0.068  -0.004 -0.093  0.141* 0.118 0.091  0.047 -0.060 -0.065  -0.065 -0.034
Mean annual temperature
S AT e B
fﬁﬂ—iﬁ]l&ﬂ(; . 0.290** 0.252** 0.198** -0.077 0.004 0.079 0.128 0.207**  -0.040 -0.014  0.048 -0.031
Mean annual precipitation
4K Elevation -0.083  -0.023  0.044  0.083  -0.137* -0.141* -0.141* -0.066  -0.150* -0.138* -0.112 -0.105
Wi % Slope 0.006  -0.044 -0.061 -0.082  -0.020 -0.056 -0.067 -0.085 -0.267** -0.203** -0.086 -0.046
I 7] Aspect 0.173* 0.170* 0.139*  0.032 -0.020 0.110  0.055 0.043 -0.063  -0.104 -0.113 -0.054

T RIR P <0.05, fAERFMANE; ** £IR P <0.01, FEMREEMEHE. R He Dy E 73R Patrick -5 FEFE40. Shannon-Wiener % FEVEFEEL.

Simpson Z FEVEFEEAN Piclou B4 FEfa %, FIAl.

* indicates P << 0.05, meaning a significant correlation; ** indicates P << 0.01, meaning highly significant correlation. R, H, D and E represent the Patrick richness
index, Shannon-Wiener diversity index, Simpson diversity index and Pielou evenness index, respectively. The same below.

R2 EY o SHMEEREREMAEMES

Table 2  Global spatial autocorrelation analysis of plant a-diversity indices

e T ARJZ Arbor layer #EAJZ Shrub layer K2 Herb layer

Correlation R H D E R H D E R H D E
BN L2 8% Moran's 0.191 0206 0.191 0.108 0.096 0.091 0.069 0.140 0.140 0.104 0.084 0.074
ngﬂsl WEVERE M-Z 7.833 8393 7936 4.969 4.048 3.889 3.164 6.010 6.010 4378 3.815 3.596
analysis RFEMM R M-P 0.000  0.000 0.000 0.000 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.000
B RESE R IBE Getis-Ord Gi 0.005  0.005  0.005  0.005  0.005 0.005 0.005 0.005 0.005 0.007 0.005 0.005
Geti?gjdGi REMNEE G-Z 6.121 5599 4257 2356 2357 2403 2301 1233 4.155 3241 2.629 2.760
analysis REMEMAE G-P 0.000 0.000 0.000 0.018 0.018 0.016 0.021 0.217 0.000 0.001 0.009 0.006

T M-Z, M-P FEoREE2 I R E VR A 2 Z VIR PP AN G-Z, G-P 3y / RS SH R HU) 35 P DR AN 8 5 PR PP AL

M-Z and M-P represent the significance intensity and probability evaluation values of the Global Moran’s I index. G-Z and G-P represent the significance intensity

and probability evaluation values of the General G index.
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