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Progress in Soil Organic Nitrogen Depolymerization and Its Regulation
WU Yanqiu, GE Yunxiao, ZHANG Qi, HU Guoqing
(National Engineering Research Center for Efficient Utilization of Soil and Fertilizer Resources, College of Resources and
Environment, Shandong Agricultural University, Taian, Shandong 271018, China)
Abstract: [Objective] Analyzing the key biogeochemical mechanisms and regulatory pathways of soil organic
nitrogen depolymerization is of great scientific significance for improving soil nitrogen availability and reducing
dependence on chemical nitrogen fertilizers. [ Methods ] This study systematically reviews the research progress on
organic nitrogen depolymerization both domestically and internationally, clarifies the source characteristics and chemical
composition of depolymerization substrates, summarizes the quantitative methods of depolymerization, and analyzes
the main influencing factors and regulatory pathways of the depolymerization process. [Results] Proteinaceous
substances mainly derived from microorganisms (including proteins and polypeptides) constitute the largest organic
nitrogen pool in soil. The flux of newly generated {ree amino acids during the depolymerization process of total soil
protein can be quantified using the amino acid-"N isotope dilution method, enabling the quantification of soil
organic nitrogen depolymerization dynamics. The activity and secretion levels of depolymerizing enzymes are key
factors directly regulating the depolymerization process, while soil parent material, land use practices (such as
fertilization and tillage) , and environmental conditions (such as temperature, moisture, and pH) indirectly
regulate the process by affecting microbial community structure and function. [ Conclusion] Future research
should focus on the dynamic processes and regulatory mechanisms of soil organic nitrogen depolymerization in

agricultural ecosystems, and explore ways to enhance depolymerization efficiency through optimized agricultural
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management practices (such as crop rotation, intercropping, and organic fertilizer application) , thereby providing

a theoretical basis and technical support for efficient nitrogen utilization and the sustainable development of

agricultural ecosystems.

Keywords: soil organic nitrogen depolymerization; organic nitrogen composition; depolymerizing enzyme; stable

isotope
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Fig.3 Influencing factors of soil organic nitrogen depolymerization
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Table 1 Types, abbreviations, substrates, and characteristic absorption peaks of soil organic nitrogen depolymerizing enzymes
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