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Effects of silicon-nitrogen interaction on nitrous oxide emissions from soil in
a Moso bamboo forest under laboratory incubation
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2. Tiantai County Agricultural Technology Extension Station, Tiantai 317200, Zhejiang, China)

Abstract: [Objective] The excessive application of nitrogen fertilizers in agriculture exacerbates the emission
of greenhouse gas nitrous oxide in soil, becoming an important driving factor for global climate change. This
study aims to investigate the effects and mechanisms of silicon-nitrogen coupling on nitrous oxide emissions
from the soil in Moso bamboo (Phyllostachys edulis) plantations, providing scientific evidence for reducing soil
nitrous oxide emissions. [Method] This study focused on the soil of bamboo forest and conducted indoor
cultivation experiments at 3 nitrogen levels and 2 silicon levels. During the incubation period (days 0, 1, 3, 7,
15, and 30), nitrous oxide emission flux, soil ammonium nitrogen, nitrate nitrogen, and pH levels were
measured. Additionally, at key time points (days 0, 7, and 30), the activities of urease, nitrate reductase, and
nitrite reductase were assessed. [Result] Silicon addition significantly reduced the emission flux and
cumulative emission of nitrous oxide (P<< 0.05). Silicon-nitrogen coupling exhibited antagonistic effects on

cumulative nitrous oxide emissions (P<<0.05), and these effects became stronger as the nitrogen addition level
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increased. Under nitrogen-free, medium nitrogen, and high nitrogen levels, silicon addition reduced cumulative
nitrous oxide emissions by 0.1%, 6.6%, and 11.9%, respectively. Silicon improved initial soil pH, lowered
ammonium nitrogen and nitrate nitrogen concentrations, and significantly inhibited the activities of urease
(21.0%), nitrate reductase (49.0%), and nitrite reductase (41.0%), thereby altering the nitrogen transformation
process. Moreover, silicon addition delayed the peak emission time of nitrous oxide from day 7 to day 15.
[Conclusion] Silicon regulates soil pH and key enzyme activities, thereby controlling the nitrogen
transformation process and reducing nitrous oxide emissions. [Ch, 5 fig. 1 tab. 43 ref.]
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Figure 1 Temporal dynamics of soil ammonium nitrogen content (A), soil nitrate nitrogen content (B) and soil pH (C) in different treatments
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Figure 2 Temporal dynamics of urease activity (A), nitrate reductase activity (B) and nitrite reductase activity (C) in different treatments
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Table 1 Correlation between nitrous oxide emission flux and soil physicochemical properties under different fertilization treatments
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Figure 5 Linear regression relationships of nitrous oxide emission flux with nitrogen, pH, and enzyme activities across different treatment groups
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