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Abstract To ensure national food security and address the critical challenge of simultaneously protecting black
soils and increasing their productivity, this study focuses on the prominent issues constraining sustainable
agricultural development in Northeast China including the thinning of the cultivated layer, declining soil organic
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matter, and structural hardening. This study systematically reviews the concept and characteristics of rational
cultivated layer structure for the black soils of this region. It elaborates on the ecological functions of this rational
structure from multiple dimensions, including the regulation of soil physical and chemical properties, microbial
community structure and function, faunal diversity, and crop growth, development, and yield. Furthermore, the
study summarizes the technical models adaptable to different regions for constructing rational cultivated layer,
adaptable to different regions, and introduces the corresponding agricultural machinery. Accordingly, the study
proposes future efforts should center on the core objective of ensuring national food security and aim at sustainable
black soil utilization, promote deep integration of agricultural machinery and agronomy, and establish a simplified,
high-efficiency, and regionally-adapted cultivation technology system. This study provides a theoretical basis and
technical support for achieving both the conservation of black soil and high-quality agricultural development.

Keywords black soil; farming system; tillage layer structure; soil degradation; soil health
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Fig. 1 Field pictures of traditional ridge tillage (a) and moldboard plowing (b)
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Fig. 2 Principle map of the optimal tillage layer structure for black soil in Northeast China
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