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Strategies for Soybean Root Rot
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Abstract: Soybean root rot, a key soil-borne disease restricting the sustainable development of the global
soybean industry, has triggered a series of problems such as rising pathogen resistance and soil microecological
imbalance due to long-term reliance on chemical pesticides. Traditional agricultural measures. such as long-
cycle crop rotation and high-cost deep plowing, are difficult to meet the needs of modern production. The
synergistic strategy of biological control and ecological regulation has become the core direction of green
prevention and control. This paper systematically reviewed the three-dimensional synergistic mechanism of
“pathogen inhibition-immunity activation-microecology restoration”, biocontrol agents (such as antibiotics
secreted by Bacillus and hyperparasitic action of Trichoderma) directly inhibited pathogen growth. And plant
immune elicitors (such as chitosan oligosaccharides and protein elicitors) activated the defense enzyme system
through MAPK and salicylic acid signaling pathways. Ecological regulation measures (crop rotation and
organic fertilizer application) reconstructed the rhizosphere microecology and increased the abundance of
beneficial microbial communities. Multidimensional collaboration reduced the incidence of soybean root rot by
30% to 45% , simultaneously increasing protein content by 2. 0% to 3.2%, and replicable control models had
been formed in major soybean producing areas such as Suihua, Heilongjiang. Studies showed that biocontrol
agents and ecological regulation inhibited pathogens through a dual barrier of “biological killing-ecological
exclusion”, and achieved “short-term disease control-long-term quality improvement” by activating the plant
immune system and optimizing the microecological environment. Future research could focus on directional
regulation of the microbiome, precise application of intelligent sensing, and interdisciplinary technological
innovation to construct an integrated “prevention-inhibition-restoration” precision control system, contributing
to the sustainable development of the global soybean industry.

Keywords: soybean root rot; biological control; ecological regulation; rhizosphere microorganisms; green

prevention and control
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