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Effect Mechanism of Nano—Biochar on Soybean Yield Improvement
Heng Zhang Fei Lian
Hebei University of Technology

[Abstract] Nano—biochar (NBC), as a novel agricultural nanomaterial, has shown potential advantages in
improving soil fertility and promoting crop growth. However, its specific effects on plant yield and nitrogen
metabolism require further investigation. This study explored the impact of different application concentrations (1,
5, and 25 mg/kg) and pyrolysis temperatures (400 °C and 700 °C) of NBC on soybean yield and nitrogen —
metabolism—related enzyme activities. The results indicated that the application of NBC (25 mg/kg) significantly
enhanced soybean yield. NBC produced at 400 °C increased the grain number by 44% and grain weight by 37%,
while NBC produced at 700 °C increased the grain number by 57% and grain weight by 33%. Additionally, NBC
treatment significantly improved the activity of glutamine synthetase, glutamate synthase, and glutamate
dehydrogenase in soybean roots, suggesting that it can enhance nitrogen metabolism in soybeans. In conclusion,
NBC enhances nitrogen assimilation by increasing the activity of nitrogen — metabolism—related enzymes, thereby
increasing soybean yield, providing scientific evidence for its application in sustainable agriculture.
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