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[Abstract] As a core component of the soil ecosystem, the soil microbial community structure and function are
directly related to soil fertility levels and crop growth conditions. Bio—organic fertilizers, rich in functional
microorganisms, organic matter, and various nutrients, demonstrate unique advantages in improving the soil
microenvironment and regulating microbial community structures. This paper theoretically analyzes the
regulatory mechanisms of bio—organic fertilizers on soil microbial community structure, including driving
microbial proliferation through nutrient supply, competition and synergy among functional microorganisms, and
indirectly regulating community structure by improving soil physicochemical properties. At the same time, it
explains the crop growth effects triggered by this regulation, such as promoting nutrient absorption, enhancing
stress resistance, and increasing yield and quality. Finally, it summarizes current research knowledge and looks
forward to future theoretical research directions, providing theoretical support for the rational application of
bio—organic fertilizers and the sustainable development of soil ecology and agriculture.
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