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Abstract: The ecosystem of paddy fields is a primary contributor to N,O emissions within agricultural land, and
studying the N,O reduction potential in paddy fields is of great significance for reducing N,O emissions and mitigating the
atmospheric greenhouse effect. In this experiment, six typical paddy field soils from Jiangsu Changshu, Helongjiang
Jiansanjiang, Jiangxi Yingtan, Sichuan Ziyang, Hainan Sanya and Guizhou Guiyang were selected for anaerobic cultivation
to study the differences in N,O reduction rates and copy numbers of N,O reductase genes nosZ I and nosZ Il in the plough
layer of paddy fields, as well as their key influencing factors. The results showed that dissolved organic carbon (DOC) con-
tent in the tested paddy soils ranged from 9.52 mg/kg to 61.21 mg/kg, which had a higher coefficient of variation than the
total organic carbon content. The soil N,O reduction rate in paddy fields showed significant regional variation, and the aver-
aged N,O reduction rate in Changshu paddy fields was 28.55 pg/ (g« d), which was 5.9 times higher than that in the
Yingtan paddy fields. Correlation analysis found that there was a significant positive correlation between the N,O reduction

rate in paddy fields and soil DOC content. Quantitative

YR L B :2025-06.08 PCR results showed that the copy numbers of N,O

EETE . {5 [ AR A i 15 H (42175138 42377295) reductase genes nosZ I and nosZ Il in the six paddy soils
TEERA B H(2001-) 5 80BN B BF5 L | E 305 were 0.90x107-9.09x% 107copies/g and 1.01x10"-6.53x%
F7 TR AR S 2 RS AL, (E-mail) k3102619152@ 107 copies/g, respectively. The copy number of gene
163.com nosZ I was significantly and positively correlated with the

EIAES Y | (E-mail) yhzhang@ nuist.edu.cn N,O reduction rate in paddy fields, while the copy number
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of gene nosZ II did not reach a significant level. Moreover, N,O net emission rate during the denitrification process was sig-

nificantly positively correlated with the N,O reduction rate in paddy fields. This results suggested that the active carbon con-

tent was an important factor in the process of N,O reduction in paddy fields, and N,O reduction process in the tested paddy

fields might be mainly driven by nosZ I type microorganisms.
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Table 2 The basic physicochemical properties of the tested paddy soils

B b S R T A 4 DORS FH HE YT 5 2
et b SR (TN Bt dod 35 T JH Al b DX A
S8 YTV T SRR T =T DU Y A A
SAGENICE 25, SN SRS H HIEE A
(NH;) & s i Rg — W AE H H SR (NOS) &
A v A b DXRS T VT PG R R
T HENH, & HFINO; 2 it i I T HAth 5 3 XA
-4, 6 NHbIX F H - 30 T 7 A BLEs ( DOC)
FHN9.52~61.21 mg/kg, HBIX A1 22 57 W, 6 4
Hiy XA -390 pH (45,22 ~ 6. 60, Ho g 5 A
38 pH I AR T At b X 43

R ST HURR B MG A A i ATV A LR oH
(g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg)
VLI 2.91+0.02a 0.26+0.02a 23.81+0.03b 13.84+0.01d 61.2120.98a 5.67+0.02¢
VLV R 1.49+0.02d 0.15+0.01c¢ 7.95+0.02f 4.21£0.02f 9.52+0.27f 6.07+0.14b
YT =T 2.05+0.03¢ 0.16+0.01¢ 15.06+0.03d 11.80£0.02¢ 57.93£0.57h 6.60+0.13a
Va1 B 2.88+0.01a 0.15+0.01c¢ 18.08+0.05¢ 55.22+0.55h 21.37+1.15d 6.39+0.08a
iRl 2.11+0.02b 0.20+0.01b 48.14£0.04a 18.68+0.06¢ 49.95+0.53¢ 6.56+0.12a
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Fig.1 Variations in N,O reduction rates among different paddy soil samples
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Fig.2 Differences of gene copy numbers of nosZ I and nosZ II in paddy soils from different regions
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Fig.3 CO, production rates driven by N,O reduction in different paddy soils
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