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Effects of reclamation on the N,O reduction potential of paddy soils in coastal wetlands

WANG Fang—yuan'?, ZHANG Yao—hong"", RAO Xu—dong', XIE Qing', JIA Zhong—jun’

(1. Collaborative Innovation Center for Forecast and Evaluation of Meteorological Disasters / Jiangsu Provincial Key Laboratory of
Agricultural Meteorology, Nanjing University of Information Science and Technology, Nanjing 210044, China; 2.State Key Laboratory of
Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: The nitrous oxide (N,O) reduction potential of paddy fields is of great significance for mitigating atmospheric greenhouse gas
emissions. However, N>O reduction rates of tillage layer soil and the underlying microbial mechanisms remain unclear after the reclamation
of coastal natural wetland as paddy fields. In this study, the Chongming Dongtan Natural Wetland in the Yangtze River estuary was selected
as the control (WKO0), and N,O reduction potential and related microbial quantity characteristics were investigated in paddy field soils with
different reclamation years (19, 27, 51 a, and 86 a). The results showed that total organic carbon(TOC) soil content increased significantly
as the reclamation period increased, whereas pH, EC value, and SO: concentration gradually decreased. The N,O reduction rates increased
significantly as the reclamation period increased, and the N,O reduction rate in the paddy field with an 86 a reclamation period was 25.5 g
N.0-g"+d™", which was 58.4% higher than that of natural wetlands (WKO). The copy numbers of nosZ 1 and nosZ Il genes increased as

the reclamation period increased, and the copy numbers of the paddy field with an 86 a reclamation period were 1.72Xx10° copies * g™ and
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4.36x10° copies g™, which were one order of magnitude higher than those of natural wetlands. The correlation analysis showed that the N>O

reduction rate was positively correlated with the abundance of nosZ I gene, whereas the increase in the copy number of the nosZ Il gene

was much higher than that of the nosZ 1 gene as the reclamation period increased. The N,O reduction rate and the copy number of nosZ 1

and nosZ 1l genes was negatively correlated with pH, EC, and SO3 concentration in the soil. Therefore, the reclamation of coastal wetlands

into paddy fields promote the N.O reduction potential of topsoil; the significant increase in the number of nosZ I genes is one of the

primary factors controlling the N>O reduction rate increase.

Keywords : reclamation; coastal paddy field; nosZ gene; N,O reduction potential
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Table 1 List of primers and thermal cycling conditions used for16S rRNA and nosZ clade 1 and I genes

FEH Genes 5|4 Primers HEIR 254 Thermal cycling conditions
16S rRNA 341F(5'-CCT ACG GGA GGC AGC AG-3") 95 °C 5 min, 95 C 155,60 C 305,72 C 30 5,35 PR
534R(5'-ATT ACC GCG GCT GCT GGC A-3")
nosZ 1 1840F(5'-CGC RAC GGC AAS AAG GTS MSS GT-3") 95 °C 5 min, 95 °C 155,65 °C 305,60 C 30 5,35 PR
2090R(5'-CAK RTG CAK SGC RTG GCA GAA-3")
nosZ 1l nosZ Il F(5'-CTI GGI CCI YTK CAY AC-3") 95 °C 5 min, 95 °C 305,54 °C 60 5,72°C 60 s,35 MMEH

nosZ I R(5'-GCI GAR CAR AAITCB GTR C-3")
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Table 2 Physicochemical properties of soils with different reclamation years

%#5 mnﬁig £ ) AR ) {WS%L ) TR ﬁﬁﬂ&*ﬁt ) EC/(mS-em™)
Sites TOC/(g-kg™) TN/(g-kg™) NHi/(mg-kg")  NO3/(mg-kg™) pH SO%/(mg-kg™)

WKO 7.95+0.46d 0.86+0.09h 6.38+3.53d 6.39+0.45¢ 7.86+0.08a 797.40+23.92a 5.07+0.15a
WK19 9.54+0.64c¢ 0.77+0.05h 5.46+0.91d 8.86+1.07d 7.44+0.03b 328.11+26.36h 1.84+0.12b
WK27 15.29+0.06b 1.000.06a 14.48+5.59¢ 11.79+0.07¢ 7.38+0.11b 299.91+35.43h 1.59+0.03¢
WK51 16.89+0.42ab 0.84+0.03h 23.37+2.37a 18.67+6.59a 7.32+0.06h 226.03+20.55¢ 1.31+0.04d
WK86 18.34+0.22a 1.1240.04a 16.25+0.09h 14.11+0.55h 7.25+0.07h 196.07+18.64¢ 0.74+0.04e

1 A — AR [6] P RN AE P<0.0S K T- 22 5 B 2

Note: Values followed by different small letters within a column are significantly different at the P<0.05 level.
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Figure 1 N,O reduction rate of different treatments different soil samples
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Table 3 Regression relationship between N>O reduction rate(y)

and soil characteristics (x)

B 15 mYSprgE TS PiH
Soil properties Regression equation R P value
TOC y=1.165x—11.628 0.78 <0.05
TN y=0.025x+0.377 0.38 0.26
NH: y=1.307x-15.109 0.38 0.25
NO; y=0.946x—-8.527 0.48 0.19
pH y=-0.067x+8.898 0.94 <0.01
EC y=—0.474x+12.363 0.94 <0.01
SO7 y=—66.724x+1 814 0.90 <0.01
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Figure 4 Redundancy analysis between soil properties and

gene abundance
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