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Soil CH, emission and its relationship with organic carbon fraction under different irrigation methods and ni-
trogen rates

WANG Kai'??, LI Fu-sheng'**", FANG Ze—tao'**, DONG Yan—fang'**, LIU Jing—wen'?*, HUANG Zhong-hua*, LUO Wei-gang*
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Tillage, Nanning 530005, China; 4.Nanning Irrigation Experimental Station, Nanning 530001, China )

Abstract ; The readily decomposed organic matter in the paddy ecosystem increase soil methane (CH,) emission under anaerobic environ—
ment, while methane oxidizing bacteria( MOB ) oxidation of methane reduces soil CH, emission under better aeration environment. Field ex—
periments with different irrigation methods and nitrogen (N ) rates were carried out to measure the contents of organic carbon(SOC ) and eas—
ily oxidized organic carbon(LOC ), microbial biomass carbon (MBC) and the number of MOB at different growth stages, and CH, emission
fluxes from paddy field during the growth stage, and then the relationships between the CH4 emission flux and the contents of SOC and LOC,
MBC and MOB in soils at the sampling days were analyzed, so as to obtain the rational irrigation mode and N rate for CH, reduction. Two—

season field experiments included three irrigation methods, i.e. conventional irrigation(C), "thin—shallow—wet—dry" irrigation(T) and alter—
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nate drying and wetting irrigation(D ), and two N rates(N1 120 kg+hm™ and N2 150 kg-hm™). Results show that D mode had lower SOC

content at the booting stage of late rice and tillering stage of early rice under N1, and D mode had the highest SOC content at the four growth

stages of early rice and late rice under N2. When planting early rice and late rice, D mode had lower LOC content, and C mode had lower

MOB and higher MBC. The contents of SOC, LOC, MBC and MOB in N2 were higher than those of N1. Accumulative CH, emissions over

the whole growth stage of early rice or late rice and the total of both seasons in D mode were significantly lower than those of T and C modes,

but these indices in N2 were higher than those of N1. CH, emission flux was directly influenced by the soil MOB, LOC and MBC and indirectly

affected by the SOC. CH, emission from paddy soil was the lowest under alternate drying and wetting irrigation and N rate of 120 kg -hm™

Keywords: CH, emission; "Thin—shallow—wet—dry" irrigation; alternate drying and wetting irrigation; nitrogen rate
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Table 1 CH, emission at different growth stages of early rice and or late rice for different treatments
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Table 2 Correlation analysis of related indices for early rice and late rice
(e £zt CH, HFjili £ FpeE L MOB AP MBC 5 540 A Bk LOC
LA Fbe L MOB 0.52%*
A MBC 0.50% 0.42%
S EAA B 1L.OC 0.66%* 0.49* 0.71%*
HHLEK SOC 0.40 0.77%% 0.51%% 0.43%
WA B AL MOB 0.43*
AR Bk MBC 0.45% 0.09
Gy AL L LOC 0.46* -0.07 031
B LK SOC 0.29 0.08 0.51%* 0.46*

7 (Note) : * I 3 Significant difference , 70s=0.404 39,n=22;** {4 I 2& Markedly significant difference,ro,=0.515 1,n=22.

%3 BIETE CH HEE SAXIERHER S 217

Table 3 Principal component analysis of CH, emission fluxes and related indexes in late rice and early rice

5 ] L
A+ 1 PC1 K+ 2 PC2 K+ 3 PC3 A+ 4 PC4 A+ 1 PC1 K+ 2 PC2 K+ 3 PC3 [K¥ 4 PC4

i beE Ak MOB 0.076 0.940 0.324 0.073 0.504 -0.510 0.391 0.578
A=Y MBC 0.568 0.137 -0.641 0.497 0.493 0.506 -0.578 0.408
8 HLk LOC 0.528 -0.311 0.694 0.377 0.491 0.509 0.595 -0.381
A Bk SOC 0.626 0.025 -0.043 -0.778 0.512 -0.474 -0.398 -0.595
LERNR(EN 1.864 1.039 0.656 0.441 2.665 0.809 0.343 0.183
H %% 46.597 25.963 16.411 11.029 66.624 20.233 8.573 4.570

B E R % 46.597 72.560 88.971 100 66.624 86.857 95.431 100
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