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Effects of different nitrogen fertilizer operation modes on
winter wheat yield and nitrogen fertilizer utilization efficiency
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Abstract

Nitrogen is a critical nutrient for winter wheat growth and yield formation. Scientific nitrogen application is crucial for improving
fertilizer efficiency and ensuring stable and increased production. Current practices still face challenges such as single application
methods, irrational timing of nitrogen supply, and high loss rates, leading to low nitrogen uptake efficiency and increased
environmental burden. This study compared the traditional basal application model with a phased nitrogen supply approach
combining basal application and top-dressing during the green-up and heading stages. The analysis revealed that phased nitrogen
supply aligns nitrogen supply with crop demand, improves population structure and photosynthetic performance, promotes the
formation of spike number, grain number, and thousand-grain weight, enhances yield and nitrogen productivity, increases nitrogen
utilization efficiency by 10%-23%, and reduces nitrogen loss risks. This demonstrates comprehensive benefits of “stable yield,
improved efficiency, and emission reduction,” making it valuable for establishing a green and efficient winter wheat production
system.
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