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Research and application progress of microbial fertilizers

LI Jun',JIANG Xin',LIU Dongyang®, WANG Tianshu', LI Haitao>, MA Mingchao'*

(1.Institute of Agricultural Resources and Regional Planning,Chinese Academy of Agricultural Sciences,Beijing 100081, China;

2.College of Resources and Environmental Sciences,Nanjing Agricultural University , Nanjing 211800, China)

Abstract ; Research and application of microbial fertilizers have expanded continuously alongside the transformation of agricultural
development. Empowered by emerging technologies represented by synthetic biology and intelligent biological manufacturing,
microbial fertilizers will enter a new stage of development to support the national strategy of green and high-quality agricultural
advancement. Based on an analysis of the current status and developmental bottlenecks in the research and application of microbial
fertilizers , this paper systematically elaborates their functional mechanisms, including soil nutrient activation, plant growth promotion
and stress resistance enhancement, soil remediation and improvement ,and the construction of functional plant-microbe-soil microbiota
systems. This study further identifies core priorities for fundamental research: synthetic microbiomes and microbial interspecies
interactions , functional expression and efficacy stability under environmental stresses, as well as strain functional metabolites and
synergistic effects of compound microbial agents. It also outlines research and development pathways for novel microbial fertilizer
products featuring compound formulation, multi-functionality, intelligent production and scenario-specific application. The findings
provide technical insights for developing a new generation of precise, stable and high-efficiency microbial fertilizers, and facilitate
their wider adoption to advance green and high-quality agricultural development in China.

Keywords : microbial fertilizer; technological innovation; functional mechanism; industrial application; green and high-quality

development; synthetic microbiome
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