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Stand spatial structure is more important than species
diversity in enhancing the carbon sink of Quercus acutissima
forest in the Loess Plateau of China
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Abstract: The relationship between stand structure and function is of great interest in forest
management research. However, the roles of species diversity and the spatial structure of trees, as the
core information of stand structure, in influencing carbon sink function are still uncertain. This study
examined the effects of stand spatial structure (angular scale index, mingling degree, aggregation
index and competition index of trees) and species diversity (Simpson index, Shannon—Wiener index
and Pielou index of trees, shrubs and herbs) on the carbon stocks of Quercus acutissima forest.
Structural equation modeling (SEM) was applied to test the effects of the selected index on carbon
stocks. The results showed that the stand spatial structure and species diversity influenced the
ecosystem carbon sink indirectly through biomass (trees and litter) and soil carbon (0—100cm). The
aggregation index (1.03+£0.03), competition index (2.8440.15) and species diversity of trees (0.41-
0.85) were the most important driving factors affecting the carbon stock (141.56+8.77 Mg/hm?). Stand
spatial structure had positive direct effects (path coefficients 0.764 and 0.890) on biomass and soil
carbon, while species diversity had negative direct effects (-0.320 and -0.206). Therefore, the stand
spatial structure played a more important role than species diversity in forest carbon sinks, so it
should be adjusted preferentially in forest management. Our results provide important insights into

the climate change mitigation potential associated with the structure-based management of forests.
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