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Fig.1 Rice yield and its components under different treatments
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Fig.3 Nitrogen use efficiency under different treatments
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Effects of Panicle Fertilizer Management on Yield, Grain
Quality, and Nitrogen Use Efficiency of Japonica Rice

Zhan Yanan, Wu Chao, Du Yubei, Chang Mingjuan, Tang Yuxuan, Liu Suling, Lu Zhenhua

(Kaifeng Academy of Agriculture and Forestry, Kaifeng 475004, Henan, China)

Abstract Fertilizer management, especially the precise application of panicle fertilizer, has a significant impact
on rice yield, quality, and nitrogen use efficiency (NUE). To determine a reasonable panicle fertilizer ratio and
application leaf-age stage for the rice-growing region along the Yellow River in Henan Province, this study used
rice variety Bianjing 5 as the experimental material. At a nitrogen application rate of 277.5 kg/ha, the effects of
two nitrogen fertilizer management modes—the conventional mode (with panicle fertilizer applied at the 2nd and
1st leaf stages from the top) and the precise delayed mode (with panicle fertilizer applied at the 4th and 3rd leaf
stages from the top)—combined with silicon and zinc fertilizer on the yield, grain quality, and NUE of japonica
rice were investigated. The results showed that both the precise delayed nitrogen mode and the application of
silicon and zinc fertilizers had significant yield-increasing effects, with increments ranging from 3.9% to 13.2%.
The precise delayed nitrogen mode improved yield by increasing the effective panicle number, improving the
panicle-forming rate and grain number per panicle, while silicon and zinc supplementation improved yield by
increasing grain number per panicle and 1000-grain weight. The precise delayed nitrogen mode combined with
silicon and zinc application significantly increased the milled rice rate and head rice rate, reduced the chalky
grain rate and chalkiness, and effectively improved the appearance and processing quality of the rice.
Furthermore, the precise delayed nitrogen mode significantly improved nitrogen uptake efficiency, physiological
nitrogen efficiency, nitrogen agronomic efficiency, and nitrogen partial productivity, while silicon and zinc
application significantly enhanced nitrogen agronomic efficiency and nitrogen partial factor productivity. In
conclusion, the precise delayed nitrogen mode combined with silicon and zinc fertilization contributes to the
construction of a healthy population of japonica rice in the rice-growing region along the Yellow River in Henan
Province, achieving synergistic improvement in yield, grain quality, and nitrogen use efficiency.

Key words Nitrogen management; Silicon and zinc fertilizer; Japonica rice; Yield; Quality; Nitrogen use
efficiency
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