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Mechanisms and Application Prospects of Microbial Fertilizers
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Abstract Long-term excessive application of chemical fertilizers in agricultural production has led to soil quality deg-
radation and environmental problems, which to some extent restricts the green development of modern agriculture. Mi-
crobial fertilizers can enhance crop yield and quality, improve stress resistance, and reduce environmental pollution.
This paper provides an overview of the characteristics, development history, and classification of microbial fertilizers,
with a focus on elucidating their mechanisms which include regulating plant hormones ( such as salicylic acid and aux-
in) to influence plant immunity and development, improving soil aggregation through physical entanglement and secre-
tion of extracellular polymers, as well as activating soil nutrients by secreting siderophores, solubilizing phosphates,
and participating in nitrogen fixation and nitrification processes. The application prospects and trends in technology de-
velopment of microbial fertilizers are analyzed and summarized from macro, market, and technical perspectives. Con-
sidering the agricultural context of Liaoning Province as a major grain-producing region, the current status and regional
advantages of microbial fertilizer development in Liaoning are examined. Finally, future development directions for
China’s microbial fertilizer industry are discussed, aiming to provide references for the research and application of mi-
crobial fertilizers.
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