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1 119°10'E) (31°17'N, 119°54'E)
(31°16'N  105°27'E) (28°15'N  116°55'E)
L1 (28°15'N  116°55'E)
pH
N,O 2 mm
HA JR YX
2014 3 SC
(33°43'N, 118°86'E) (31°56'N, JC IS 1
F 1 KB ELERK
Table 1 Physico-chemical properties of tested paddy soils
pH CN (g/kg) (g/kg) (g/kg)
(g/kg) (g/kg) <2 pum 2 ~20 um 20 ~ 2 000 um
HA 7.77 2.10 28.8 13.7 522 390 88.0
sc 7.83 2.00 25.9 13.0 181 347 445
JR 5.81 0.90 8.10 9.00 360 358 282
YX 5.92 1.30 11.2 8.62 129 601 270
Jjc 5.26 2.40 22.8 9.50 286 304 410
IS 5.23 0.80 7.90 9.88 71.0 127 802
1.2 1.4
N,O [16]
SPSS16.0
200 ml/L(O1) 100 ml/L(O2) (Univariate-way ANOVA)
20 ml/L(03) ( N ) 10 (LSD) N,O
(N1) 30(N2) 50(N3)mg/kg Pearson
N,O
20 g( ) 250 ml N,O
50% Origin 9.0
25C 4
60% 2
704 ( 21 N0
)
3 N,O
25¢C 30 mg/kg (N2) N,O
! (1
1.3 1 30 mg/kg
1235 7 N,O 0.247 ~ 2.872 pg/(kg-h)
20 ml/L (03) N,O
6h 20 ml 100 ml/L(02) 200 ml/L(O1)
3 3 5
N,O ( N ) 100 m1/L(02) SC

[15]

N,O 200 ml/L(O1)
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Fig. 1 Temporal variations of N,O fluxes during incubation of tested paddy soils added with 30 mg/kg as NH;-N before incubation at
25C and 60%WHC
HA SC N,O (P<0.05)
pH N,O
2.2 N,O N,O
N,O 16 ~
365 ng/kg ( P=0.05
2) Jjc IS 10 mg/kg(N1) N,O
N,O Y=35.564 + 5.384X, —
(P<0.01, 4.440X,+ 1.285X; +0.843X, (RZZO.845, P<0.01)
2) SC Y N,O X
N,O (P<0.05) (mg/kg) X, (ml/L) X;
(P>0.05 (g/kg) Xy (g/kg)
2)
2.3 N,O N,O
N,O
N,O
’ 3
N,O
N,O pH 3.1 N,O
200 ml/L
0.36 0.59 0.72 0.62(  3) 20 ml/L N,O
[17-19]

N,O
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Fig.2 N,O cumulative emissions from soils during 7d incubation
F2 FRREO)FRMEBESTRENI N,O ZRHAMENRKITFITER
Table 2 Significance of effects of oxygen content (O) and NHj addition rate (N) on N,O accumulative emissions
HA SC YX JR IC JS
(¢} 0.000 0.000 0.000 0.000 0.000 0.000
N 0.000 0.000 0.000 0.000 0.000 0.000
O XN 0.074 0.038 0.155 0.065 0.071 0.668
&3 LTEBUMRSFH N0 ZRHEMEM XA N,O
Table 3 Relationship between soil physico-chemical properties and
mean N,O accumulative emission
R? N, N,O
pH y=11.82x + 64.57 0.36
y=26.73x + 96.74 0.59 N,O N,O!! 200 ml/L
y=2.114x+102.2 0.72 N,O
y=1.113x+110.3 0.62 100 ml/L 20 ml/L
y N,O X *
P<0.05
N,O 200 ml/L
N,O N,O 20 ml/L N,O
1%l 50 mg/kg
2 210 ml/L 30 ml/L
N,O 16 ng/kg 311 pg/kg
17 7 200 ml/L

N,O



N,O 543

20 ml/L N,O
20 ml/L N,O
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10 ~ 15

[20-21]

200 ml/L
0.2~4.6

221 N,0
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pH Nzo
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Effects of Oxygen Concentration on Nitrous Oxide Emissions
from Paddy Soils

YANG Yanju', CAI Zucong"**", ZHANG Jinbo" **

(1 Key Laboratory of Virtual Geographical Enviroment, Ministry of Education (Nanjing Normal University), Nanjing 210023,
China; 2 State Key Laboratory Cultivation Base of Geographical Environment Evolution (Jiangsu Province), Nanjing 210023,
China; 3 Jiangsu Center for Collaborative Innovation in Geographical Information Resource Development and Application,
Nanjing 210023, China)

Abstract: In order to explore the effects of oxygen concentration and ammonium content on nitrous oxide emissions from
paddy soils, six paddy soils with clay content ranged from 71.0 g/kg to 522 g/kg and pH ranged from 5.23 to 7.83 were collected
in China. All soils were incubated at 25°C and 60% water holding capacity in laboratory after added ammonium at N 10, 30,
50 mg/kg soil and replaced the headspace gases with stock gases which oxygen concentrations were 200 ml/L, 100 ml/L, and 20 ml/L,
respectively. The results showed that N,O emission flux increased with the increase of initial ammonium content but decreased
with the increase of oxygen concentration. Stepwise regression analysis indicated that N,O accumulative emission was positively
linearly correlated with the initial ammonium content, soil organic carbon and clay content but negatively with oxygen content
(R?=0.845, P<0.01). The negative relationship between N,O emission and O, concentration might be attributed to the increases in
N,O ratio in nitrification products and denitrification rate with the decrease in O, concentration. However, the effect of O,
concentration on the relative contributions of nitrification and denitrification processes to N,O emissions from paddy soils need to
be explored further.

Key words: Oxygen content; Nitrous oxide; Ammonium-N; Soil clay content; Paddy soils



