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Research progress on the effect of soil pH on the reduction of
continuous crop interference by bio-organic fertilizers
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(1.Institute of Plant Protection and Soil and Fertilizer, Hubei Academy of Agricultural Sciences, Wuhan 430014, China;
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Abstract: Continuous cropping obstacles seriously constrain the sustainable development of agriculture in China. Although
bio-organic fertilizer( BOF) is considered the most promising alleviation technology, the widespread phenomenon of “same fertilizer,
different efficacy” in practice highlights an insufficient understanding of key soil regulatory factors. This review systematically
examines the differentiated effects of BOF in acidic,neutral ,and alkaline soils,and for the first time explicitly proposes that soil pH
value serves as the “master regulatory factor” determining the efficacy of BOF in alleviating continuous cropping obstacles. We
construct a triple network-based mechanistic framework encompassing “functional microbial colonization— nutrient transformation—

¢

microbial community assembly”. The results reveal that BOF efficacy exhibits an “inverted U-shaped” distribution along the soil pH
gradient ; the marginal benefits are highest in acidic soils, but strong acidity suppresses colonization; neutral soils offer the best
stability yet limited room for efficacy expression;and in alkaline soils,the mechanistic pathway shifts from “chemical amelioration”
to “ecological reconstruction”. The innovation of this review lies in elevating pH from a background variable to a core regulatory
variable,and in revealing the nonlinear and network-based nature of pH-mediated effects on BOF performance. Accordingly, we
propose a pH-based zonal precision application strategy with pH as the “primary indicator” , providing a systematic theoretical
framework and technical directions for addressing the knowledge gap in site-specific BOF application and for the green prevention
and control of continuous cropping obstacles.
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Table 1 Core mechanisms and soil suitability of different reduction technologies
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Fig.1 The mechanism of action of bio-organic fertilizer in soils with different pH values
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Fig.2 The three mechanisms by which soil pH affects the efficacy of bio-organic fertilizers
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