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Abstract

Wheat yield formation is influenced by synergistic effects of variety characteristics, cultivation methods, resource availability, and
population structure. With increasing demands for high-yield stability and cost-efficiency optimization, traditional row sowing has
gradually revealed limitations in population distribution, individual development coordination, and post-harvest stress resistance.
Broad-spread precision sowing improves population ventilation and light penetration through optimized sowing width, depth, seeding
rate, and seed spatial distribution, while enhancing individual-population coordination. This approach facilitates rational population
structure formation, promotes dry matter accumulation, and increases grain yield. The study analyzes the impact mechanisms of
broad-spread precision sowing on seedling population establishment, tiller dynamics, canopy structure, light-temperature-water-
fertilizer utilization, and yield composition factors, proposing optimization pathways based on practical challenges. The research
demonstrates that broad-spread precision sowing represents not merely a cultivation method adjustment but a cultivation control
strategy centered on population quality enhancement, holding significant practical value for advancing wheat production toward
higher efficiency, environmental sustainability, and stable yields.
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