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Abstract; Changes in stand spatial structure affect herbaceous species diversity in forests. Our goal was to explore the
relationship between stand spatial structure and herbaceous species diversity in the understory of forests and provide
optimum conditions for maintaining and improving herbaceous species diversity in the forest understory. In this study, the
effects of stand spatial structure on herbaceous species diversity were investigated in pure coniferous forests, mixed
broadleaved and coniferous forests, and evergreen broadleaved forests. The contributions of stand spatial horizontal
structure, vertical structure, and individual trees competition to the herbaceous species diversity were estimated. Results
showed that the stand horizontal structure had a significant effect on the species diversity and species evenness of herbaceous
species (P<0.001) , with influence coefficients of 0.96 and 0.89, respectively. The stand horizontal structure significantly

affected herbaceous species richness (P<0.01) with an influence coefficient of 0.22. The stand vertical structure had a
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significant effect on species diversity and species evenness ( P<0.001) and species richness ( P<0.01), with influence
coefficients of 0.86, 0.43, and 0.16, respectively. Individual tree competition had a significant effect on species richness
and species diversity (P<0.001) with influence coefficients of —=0.47 and —0.30, respectively. However, the competition of
individual trees had no significant influence on species evenness (P>0.05) , and the corresponding influence coefficient was
—0.04. Our results indicated that the herbaceous species diversity within the studied forests was primarily affected by the
horizontal spatial structure of the stand, followed by the vertical spatial structure of the stand, and finally, individual tree
competition in the studied forests, although these three stand structure variables had strong correlations with herbaceous
species diversity. The study suggested that to maintain or improve the herbaceous species diversity in forests, comprehensive
forest management should be adopted to mainly adjust the stand horizontal spatial structure. Additionally, regulated stand
vertical spatial structure and appropriate reductions in the degree of individual tree competition in the forests should be

included.
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Fig.1 Conceptual model representing hypothesized relationships between stand spatial structure and herbaceous species diversity
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Table 2 Basic statistics for indicators of stand spatial structure
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Table 3 Basic statistics for indicators of herbaceous species diversity
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Table 4 Loads on measured variables of structural equation model

AR 4 TR Ffir (EEEY I 5 22
Latent variables Measured indicators Indicator loading Reliability coefficient Measurement errors
A VR TRATRE 0.80 0.64 0.36
Exogenous latent variables FRE 0.58 0.34 0.66
T 0.94 0.88 0.12
B FEEL 0.81 0.66 0.34
P A Y A Simpson ZFEHEFEEL 0.92 0.85 0.15
Endogenous latent variables Shannon-Wiener Z #3541 0.95 0.90 0.10
Simposn 5] AR %L 0.93 0.86 0.14
Pielou Y5 VL4 %K 0.95 0.90 0.10
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Table 5 Total standardized effects on understory herbaceous species diversity based on the structural equation models

iR kRS Wb Z R R Yyt SR A
Explanatory variables Species richness Species diversity index Species evenness index
W43 IK 25 (A1 25 #4 Stand horizontal spatial structure 022" 0.96 *** 0.89"*
MRy B 25 [B] 4544 Stand vertical spatial structure 0.86""" 0.16"" 0.43 """

& FEEL competition index —0.47 *** ~0.30 %" ~0.04

* P<0.05, * * P<0.01, = * * P<0.001
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Fig.2 Final results of full model for relationships between stand spatial structure and herbaceous species diversity
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