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Abstract As a major maize-producing region in China, Jilin Province has faced challenges including the
degradation of black soil fertility, disruption of plough-layer structure, and constraints on improving maize yield.

To promote the coordinated development of black soil conservation, soil fertility enhancement, and high-yield,
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high-efficiency maize production, this study draws on long-term field experiments to review the progress of whole-
plough-layer fertilization technology in continuous maize cropping systems. It summarizes its theoretical basis,
key techniques, and practical applications, and provides prospects for future development. The results show
that, in response to obstacles such as deteriorating soil physical structure and nutrient imbalance, a theoretical
framework for whole-plough-layer fertilization has been established by moving beyond conventional fertilization
depths. This framework emphasizes the synergistic improvement of soil structure, plough-layer depth, the
quantity and quality of organic carbon, and water-fertilizer supply capacity. Key technologies have been
developed, including categorized deep incorporation of maize straw and deep placement of reduced-rate
chemical fertilizers. Integrated with regional high-yield cultivation practices, these advances form a maize
production model characterized by high yield and high efficiency. Field validation indicates that this model
increases soil organic matter content in the 0-40 cm layer by 5. 4% to 8. 5%, enhances fertilizer use efficiency
by 13.7% to 16.8%, and raises maize yield by 9.5% to 15. 0%, effectively improving soil productivity and
resource-use efficiency. Future efforts should focus on deepening the mechanistic understanding of whole-
plough-layer fertilization, expanding the application scope of the technology, and promoting its integration into
diverse production scenarios to support the sustainable use of black soil resources.

Keywords whole-plough-layer fertilization; straw return to soil; chemical fertilizer reduction and efficiency

improvement; black soil conservation
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Table 1 Evaluation index system for whole plough layer fertilization in Jilin Province
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Fig. 2 Optimal N (a),P (b) and K (¢) application curves under whole plough layer fertilization
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