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Soil biohealth . concepts, challenges, and management
strategies for sustainable agriculture

WEI Zhong , WANG Xiaofang , JJANG Gaofei, GAO Yang, YANG Tianjie ,XU Yangchun,SHEN Qirong *

(Jiangsu Key Laboratory of Organic-based Fertilizer Creation and Soil Health Manipulation/Jiangsu Collaborative Innovation
Center for Solid Organic Waste Resource Utilization/Educational Ministry Engineering Center of

Resource-Saving Fertilizers, Nanjing Agricultural University , Nanjing 211800, China)

Abstract : Soil is a living system that harbors diverse biological communities, and its health status is fundamental to the sustainable
development of green agriculture. In recent years,the rapid expansion of intensive agriculture and the excessive input of agrochemicals
have increasingly exacerbated soil biological health issues in farmlands , manifested as the decline of soil biological fertility due to the
loss of beneficial microbial taxa, the frequent occurrence of soil biological obstacles caused by the invasion of soil-borne plant
pathogens ,and the intensification of soil biological contamination resulting from the dissemination of zoonotic and anthropopathogenic
bacteria within agricultural systems. This review first introduces the background and core connotation of the soil biohealth concept.
Subsequently ,we systematically synthesize the ecological functions,underlying mechanisms,and regulatory approaches of farmland soil
biological health from three perspectives:biological fertility, biological obstacles,and biological contamination. Finally,we analyze the
major bottlenecks and future research priorities in the field of soil biohealth from three dimensions :theoretical research, methodological
development,and applied technology with the aim of providing a scientific basis for establishing efficient soil biological health
management and regulation systems , thereby facilitating the transition toward sustainable green agriculture.

Keywords : soil health ;biological fertility ; biological obstacle ; biological contamination ;rhizosphere microbiome ; microecology
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Fig.1 The development of soil biohealth concept, representative work and contributions
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Fig.2 Challenges and regulation strategies for farmland soil biohealth
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