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Progress and Prospects of Role and Multidimensional Mechanisms of Green
Manure in Driving Soil Improvement in Arid Regions of Northwest China
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HUANG Yahao', JTA Zhenjiang', 1.I Wangcheng'***

(1. School of Civil and Hydraulic Engineering, Ningxia University, Yinchuan 750021, China; 2. Engineering Research Center for
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3. State Key Laboratory of Land Degradation and Ecological Restoration in Northwest China, Yinchuan 750021, China;

4. Key Laboratory of the Internet of Water and Digital Water Governance of the Yellow River in Ningxia, Yinchuan 750021, China)
Abstract: [ Objective] To systematically review, summarize, and analyze the application status and functional
mechanisms of green manure crops for soil improvement in Northwest China, aiming to provide a theoretical
basis and practical guidance for sustainable agricultural development and ecological protection in arid regions.
[Methods] Focusing on the planting and application of green manure crops, the common types, planting pat-
terns, and utilization methods in the arid regions of Northwest China are systematically summarized. The effects

and regulatory mechanisms of green manure growth and senescence on soil physical, chemical, and biological
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properties are comprehensively reviewed. [ Results ] Green manure crops can absorb and concentrate various nutri-
ents from deep soil layers and those not utilized by the main crops. Subsequently, these nutrients in the plow layer
are activated and fixed through incorporation into the soil. The biological functions of the root systems improve the
soil aggregate structure and significantly enhance the conductivity of water, air, and heat. The optimization of soil
physical structure and nutrient environment further enhances microbial diversity and enzyme activity. Overall,
green manure interacts synergistically with the soil ecosystem through its life processes to comprehensively
improve the physical, chemical, and biological properties of the soil, thereby driving the development of soil
health. [ Conclusion ] Future research can be expanded and deepened in the following four aspects: 1) Revealing
the ecological functions, spatiotemporal dynamics, and molecular mechanisms of green manure in regulating soil
microhabitats; 2) Quantitatively analyzing the effects of green manure crops on farmland ecosystems and their
residual impacts; 3) Accelerating the construction and large-scale application of regionally adaptive technical sys-

tems for green manure planting; 4) Establishing a systematic framework for improving the economy and policy

systems of green manure.

Keywords: green manure planting; soil improvement; soil health; arid regions of Northwest China
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Table 1 Land and green manure planting conditions in different regions of Northwest China

[6,15-16,20,22-23]
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Table 2 Common types of green manure in Northwest China

[6,15-16,20,22-23,25,27]
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Fig.1 Integrated mechanisms of green manure in driving soil health improvement
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