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Abstract: Fulvic acid (FA) is the component of humic acid with the smallest molecular weight and the strongest activity.
Rich in various polar functional groups, it plays a crucial role in improving soil structure, enhancing nutrient supply, and
promoting crop growth. In recent years, with the accelerated transformation toward green agricultural development, the
synthesis of biochemical fulvic acid (BFA) from agricultural and forestry wastes through oxidation and other technological
pathways has become a research hotspot. This paper systematically reviews the structural characteristics, functional
properties, and biochemical synthesis pathways of fulvic acid, focusing on the structural regulation mechanism and the
formation law of functional products during the oxidation process. It also elaborates on the application progress of BFA in
saline-alkali soil remediation, crop growth promotion, and quality improvement, and evaluates BFA’s application potential.
By summarizing current research findings, this study aims to clarify the key technical pathways for constructing green and
efficient BFA preparation processes, and provide a theoretical basis and practical reference for the large-scale preparation of
BFA and its resource utilization in soil-plant systems.
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