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Influencing factors of tree biomass in Quercus mongolica forest in
the mountainous region of eastern Liaoning Province

DONG Lili'?, ZHAO Jichuan'?, WANG Chengcheng'?, SUN Yunxia'?, HU Bo'?,
GAO Yingxu'?, WANG Jianjun', LIU Hongmin'?

( 1. Liaoning Academy of Forestry, Shenyang 110032, Liaoning, China; 2. Liaoning Baishilazi Forest Ecosystem
Observation and Research Station, Dandong 118201, Liaoning, China)

Abstract: [Objective] This study aimed to elucidate the impacts of species diversity, structural diversity, and
soil nutrients on tree biomass in forest stands, thereby providing a scientific basis for sustainable forest
management and enhanced carbon sequestration capacity. [Method] The study focuses on Quercus mongolica
forest in the mountainous region of eastern Liaoning Province. A Linear Regression Model was employed to
analyze the effects of species diversity, structural diversity, and soil nutrients on tree biomass of forest stands.
Based on this analysis, the most representative measures of species and structural diversity were identified.
Subsequently, a structural equation model was constructed to quantitatively evaluate the direct and indirect

effects on tree biomass. [Result] (1) Both species diversity and structural diversity significantly influenced
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tree biomass of forest stands. Species richness (»=—0.503, P<<0.01) and Shannon index (»=—0.417, P<<0.01)
within species diversity were significantly negatively correlated with tree biomass of forest stands, while the
Shannon index of diameter at breast height within structural diversity was significantly positively correlated
with tree biomass of forest stands (+=0.405, P<<0.01). (2) The optimal structural equation model indicated
significant direct effects of species diversity and structural diversity on tree biomass of forest stands, with path
coefficients of —0.394 (P<<0.01) and 0.280 (P<<0.05) respectively. Although soil nutrients did not have a
significant direct impact on tree biomass, they influenced it indirectly through their effects on structural
diversity and stand density, with path coefficients of —0.470 (P<<0.01) and —0.655 (P<<0.01) respectively.
[Conclusion] These findings emphasize the primary role of species and structural diversity as direct drivers of
tree biomass in Q. mongolica forest, while soil nutrients indirectly contribute to tree biomass by shaping forest
stand structure. [Ch, 4 fig. 2 tab. 46 ref.]

Key words: tree biomass; species diversity; structural diversity; soil nutrition; Querus mongolica forest
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Figure 2 Biomass distribution characteristics of dominant tree species and different age-class trees in Q. mongolica forest in the mountainous region

of eastern Liaoning Province
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Figure 3  Linear regression analysis of species diversity, structural diversity, and stand tree biomass
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Figure 4  Structural equation model diagram of the impact of biotic and

abiotic factors
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