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Long-term Effects of Afforestation Patterns on Soil Health
and Microbial Diversity
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Abstract

Afforestation model is of great significance in sustainable forest management and ecological environment protection. This study
evaluates the long-term effects of different afforestation models on soil health and microbial diversity. By collecting and analyzing
soil physicochemical and biological property data under various afforestation modes, combined with the application of microbial
community structure analysis methods, the influence of afforestation modes on soil fertility, moisture, carbon nitrogen ratio, and
microbial activity indicators was studied. The results showed that different afforestation modes had significant differential effects on
soil properties and microbial diversity, among which the composite mode and native tree species afforestation mode showed superior
performance in improving soil quality, increasing carbon and nitrogen reserves, and promoting microbial diversity. The fast-growing
economic forest and the afforestation model with a single exotic tree species have to some extent reduced soil quality and diversity.
This study provides useful references for scientifically and reasonably formulating afforestation strategies, improving soil nutrients,
and maintaining microbial diversity.
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