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Research on Integrated Cultivation Technology for Dense Planting of Spring Corn in
Northern Regions and the Synergistic Mechanism for High Yield and Quality Enhancement
Zhumei Cui
AnTu County Agricultural Technology Extension Station
[Abstract] Corn is the most important food and feed crop in the northern spring planting areas of China, and its
yield improvement is of strategic significance for ensuring national food security. Dense planting is a key
approach to achieving high—yield breakthroughs in corn. However, simply increasing the density often leads to
intensified individual plant competition, increased risk of lodging, higher empty stem rate, and decreased quality.
Therefore, exploring the integrated technology and synergistic mechanism for high yield and quality
enhancement under dense planting conditions has become a core issue in modern corn research. This paper
systematically reviews the key technical links of dense planting cultivation in the northern spring corn area,
including the selection of dense—tolerant varieties, soil tillage layer construction, precise water and fertilizer
regulation, green pest control and chemical control, mechanized precise sowing and harvesting, etc. The
integrated model of these technologies; then, from the perspectives of efficient utilization of group
photosynthetic energy, optimized canopy structure, coordinated spatial distribution of roots, balance of
source—sink—flow relationships, and enhanced adaptability, it deeply analyzes the physiological and ecological
mechanisms for achieving high yield and quality enhancement in dense planting conditions. Finally, in view of
the existing deficiencies in current research, it looks forward to focusing on intelligent precise management,
coordinated regulation of carbon and nitrogen metabolism, soil—microbe—crop interaction, and the perspective
of the entire industrial chain on quality formation, in order to provide theoretical basis and technical support for

the sustainable high—quality development of the northern spring corn industry.
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