+ # (Soils), 2018, 50(3): 537-542

DOI: 10.13758/j.cnki.tr.2018.03.014

SR RSANIRIKTEL P RHR SRR

12,3 1,2% 1 1,2 12 12 12 4
(1 410125 2
410125 3 100049 4 410125)
CH4 CH4
3 ( ) 1
30 d CH, (P<0.05) > > >
( )
CH,4 CH, 73.3%( ) TL5%( ) 40.9%( )  CH,
CH4 CH4
S154.1 A
(CHy) ( CH,4
(Eh) -150 mV ) Bridgham Richardson""!
95% CH,4
CH, CH,
CH,4 (
CH, 100
CH, (1-2] ) CH,
(
)
CH, [3-8]
Eh [12-14]
CH, [15-16]
CH,4 CH, CH,
CH, CH, (17201 CH,
®1 Bachoon (5.13.21]
Jone!'”! CH, e
CH, Pc
CH,4
(41430860 41471199) (XDB15020401)
* (yrsu@isa.ac.cn)
(1987—) E-mail: qiuhusen2008@163.com

http://soils.issas.ac.cn



538 50
CH,4 (29°15'22.0" N 111°31'38.1" E)
16.8 °C
1 230 mm
1 0~15cm
1.1 2 mm
1.1.1
1 4
F1 HiKBELERBEUMER
Table 1 Basic physicochemical properties of tested paddy soil
(g/kg) (g/kg) C/N  pH (mg/kg) (mg/kg) (g/kg) (g/kg) (g/kg)
16.3 1.6 104 5.1 14.3 455.8 63.0 631.0 306.0
1.1.2 “cC (mg/kg) M  CH, (g/mol) ¥V
12C L) ¥,
99% C Be- Be- (22.4 L/mol) T () m () t
Be- (Cambridge Isotope Laborato- (d) "C-CH,4
ries Inc) e 5.10% 4.46% (Thermo Scientific MAT 253 USA)
6.01% CH,-"C
1.2 CH,-"C =( e — Bc
1.2.1 )X CH4C/100 )
CH, CH,
200.0 g PE = T-CH;— C-CH,— L-CH,4 3)
S5cm 20cm PVC 3cm T-CH,4 CH,
2 (ng/kg) C-CHy CH, (ng/kg)L-
3em PVC CH,4 CH,4 (ng/kg)
4 ) Excel 2003  SPSS 12.0
@ ® @ 3
0 5mg N (NHp)S0, CHa
C 100 mgke ( ) CH,4 "C-CH,
122 05 1 2 CH,4
510 15 20 30 Origin 8.5
30 ml 30 ml 12 ml 2
3
(Agilent GC6890 ) CH, CH, 21 CH,4
FID 30 ml/min CH,4
30 ml/min 400 ml/min ( 14) CH,4
250 55 CH, 1.75 min 2 10d
CH,4
1.3 2d 5
CH, 1B 30d
F=Cx<M><VI(V,>=<((273+1)/273)/(m><{) (1) CH,4
F (CH,4 (P>0.05) (P>0.05)
ng/(kg-d) ) C > >
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Fig. 1 Differences in CHy flux and accumulation under different exogenous labile organic substances in paddy soil
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Fig. 2 Priming effects of exogenous labile organic substances on methane emission in paddy soil
%2 1EFF 30d FEARKRIEH CH, HERE bR (%) CH, CH,
Table 2  Partitioning CH4 production into its sources after 30 d
incubation (3 P<0.0D)
CH,4 CH4
33+04Db 733+12a 3
11.0+13a 71.5+24a
0.44+0.01 ¢ 40.9+0.08 b 3.1 CH,
P<0.05
[22-23] CH,
2.3 CH,
30 d
CH, C-CH, CH, CH,
(3 P<0.01) CH,
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#3 EF30d FARBEZEX CH, HER A F M
Table 3  Effects of different factors on CHy4 production after 30 d incubation

df F Sig.

CH, 7 356.6 0.000
3 516.6 0.000

< 21 196.9 0.000

C-CH,4 7 422 0.000
2 60.1 0.000

bl 14 26.2 0.000

7 2222 0.000
2 2285 0.000
< 14 558.4 0.000

150 o B CH,
fa 2

— 120+ v %Ki

2 21

?i y=5.12+1.20x

= 90 R=0.99" CH, CH,

fé

= o0 i

= 7-8.56+0.96x 3.2 CH4

R=0.96
30 i 1~24d
1=5.48+1.32x
o R=os&T CH,
0 30 60 90 120
CH R BN 4 (ng/kg)
) - -COOH
3 CH,HMES CH HABE~EEZ BRI XFR
Fig.3 Correlation between cumulative production of CH, and from
priming effect CH,4
[25-26] 30d CH,
= > CH4 CH4
> >
[24]
- CH,
> >
[13]
CO,/H, [27]

(

)[1] [28]

CH,4 [29]
CH,4 CH, 3.3% -CH; -COOH 301
11.0% 0.44% -CH;

1C 2C -COOH 1
-COOH 2 3
CH,4 -COOH
[31]
CH,4
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Priming Effects of Labile Organic Substances on Methane Emission
in Flooded Paddy Soil

QIU Husen"*?, SU Yirong"*', LIU Jieyun', GE Tida'*, HU Yajun'?, CHEN Xiangbi'?,
WU Jinshui"?, ZHANG Zhenhua®

(1 Key Laboratory of Agro-ecological Processes in Subtropical Region, Institute of Subtropical Agriculture, Chinese Academy of
Sciences, Changsha 410125, China; 2 Changsha Research Station for Agricultural & Environmental Monitoring, Institute of
Subtropical Agriculture, Chinese Academy of Sciences, Changsha 410125, China; 3 University of Chinese Academy of Sciences,
Beijing 100049, China; 4 Southern Regional Collaborative Innovation Center for Grain and Oil Crops in China, Hunan
Agricultural University, Changsha 410128, China)

Abstract: In order to clarify the priming effect and contribution of exogenous organic matter on CH, emissions, an
incubation experiment was carried out with three '*C-labeled organic substances (glucose, acetic acid, and oxalic acid) in a paddy
soil for one month. The results showed that cumulative CH, emissions were significantly different among different treatments, in
an order of acetic acid > glucose > oxalic acid > control (P<0.05). Two-way ANOVA indicated that the decomposition of soil
native organic matter was accelerated with the addition of exogenous organic matter (positive priming effect). The percentages of
priming effect (PE) CH,4 from soil were about 73.3% (glucose), 71.5% (acetic acid) and 40.9% (oxalic acid) of total CHy,
respectively. Different PEs and the significantly positive correlations between CH, production and PE demonstrated that
exogenous organic matter can promote soil CH4 emission, mainly because of their PE on original soil organic matter. The major
role of exogenous organic matter on soil native organic matter decomposition may be due to their effects on soil microbial activity
metabolism.

Key words: Methane; Organic matter; Stable isotope; Priming effect
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