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Analysis of the Impact of Afforestation Density on Tree Growth and Soil Nutrients
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[Abstract] This article focuses on the systematic analysis of the impact of afforestation density on forest growth
and soil nutrients. By reviewing relevant research results at home and abroad, this article elaborates in detail on
the differences in key growth indicators such as tree height, breast height diameter, and crown width of trees
under different afforestation densities, as well as the mechanisms of their effects on soil physical, chemical, and
biological properties, such as regulating aeration and permeability by changing soil porosity and bulk density,
affecting organic matter decomposition and nitrogen, phosphorus, and potassium nutrient content, and affecting
microbial community activity. Research has found that suitable afforestation density can balance the competition
between individual and group trees, optimize the allocation of light, water, and nutrient resources, promote
healthy growth of trees, and improve soil structure and fertility, providing strong support for the stability and
sustainable development of forest ecosystems. In addition, it is pointed out that long—term positioning research
is needed in the future to clarify the optimal afforestation density under different tree species and site conditions,
and to deepen the research on regulation mechanisms in combination with modern technology, providing
precise guidance for scientific afforestation, improving forest productivity and ecological functions.
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