#oL R AR K F F 4R, 2026, 43(4): 714-722 https://zIxb.zafu.edu.cn
Journal of Zhejiang A&F University DOI: 10.11833/j.issn.2095-0756.20250511

SRR RS, WA, R, 5F. iR RGN AR SR T AR A A A HE A I [J]. WA R A
2026, 43(4): 714—722. HUANG Junhao, CAO Xuexian, YANG Jianwei, et al. Effects of silicon-nitrogen interaction on nitrous
oxide emissions from soil in a Moso bamboo forest under laboratory incubation[J]. Journal of Zhejiang A&F University, 2026,
43(4): 714-722.

ERBEXNENER FTEMKRIESRL T REERMA RN
ERE, FEN, HRE, EEE, ZEH

(1. WV RAMKR2E B SR 2ER, WivE BTN 3113005 2. RAEEARVF AN M3, #iiT KE 317200)

ﬁ%-[a%]ﬁ&#ﬁm@%%mm& HEPEREAAEME R, RALRAMEE G ELRHHE, A
g IR TR §AB S 3T 245 Phyllostachys edulis # £3E B AL RAHEAL I Hvd, AMHMALRICE B R ok . A LI B4 T &

ﬁﬁ&#ﬂ B, [ F&] AEMREEATFATER, EEIHEAREF 2 K PFFERRRLE, EZRANE
0. 1.3, 7. 15, 30 RMZAATRIHEFT . LEESR. AESRApH, FFAERLENTEES 0. 7. 30 KA W Wik,
FEBR L R B A AN B RBEEME, [ 2R ] A REBKT BT RHGE T4 R RH T (P<0.05). #ARABEXTA
TR R BRIEKELA BFRLRAE (P<0.05), BXAKBRERFmKTGIEmmIEE, ELR. T RAZHEART
T, ARE AL R RBRBAEZSH R 0.1%. 6.6% A= 11.9%, #i@idd&HEE pH, BIKESEFAHSERES
H, RFIRIDREE (21.0%). FEBERIEJRHE (49.0%) F= T A BRI JR B (41.0%) #97%H (P<0.05), MmE & REH#dsE,
S, AR T BAC T RHEA RS R ILA N VA T RRLE RS 15K), [L#] Adadfy 13 pH 25
M, AT RAHRERE, KRy AR R, BS5 A1 A 43
KA RS ; BT RHE; B4, LEMBEN,; e
FENHES: S714 NHRFRERE: A NERS: 2095-0756(2026)04-0714-09

Effects of silicon-nitrogen interaction on nitrous oxide emissions from soil in
a Moso bamboo forest under laboratory incubation
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(1. College of Environmental and Resource Sciences, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China;
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 (0, 1, 3, 7, 15, and
30 d), nitrous oxide emission flux, soil ammonium nitrogen, nitrate nitrogen, and pH levels were measured.
Additionally, at key time points (0, 7, and 30 d), 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 increased. Under nitrogen-
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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 7 to 15 d. [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.]

Key words: silicon-nitrogen coupling; nitrous oxide emissions; Moso bamboo forest; soil enzyme activity;
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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 I  Correlation between nitrous oxide emission flux and soil physicochemical properties under different fertilization treatments

PN
AbE
A HAR pH JOK H R A I il VA PR
At b FR AR AR T R HE A 0.971%* 0.720% 0.966%* 0.941%* 0.956%* 0.980%*
At A B AR AT R B2 HE 0.978%** 0.749* 0.971%* 0.944%* 0.968%* 0.974%*
e A B AR Ak WV R HE G 0.796* 0.535 0.851%** 0.684* 0.711* 0.805%*
e AL B A A R R 0.778* 0.457 0.862%* 0.761* 0.613 0.821%*
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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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