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Influence of Fertilizaition and Environmental Factors on CO, and N,O Fluxes from Agricultural Soil
DONG Yu-hong'?, OUYANG Zhu', LI Yun-sheng', ZHANG Lei *

(1. Yucheng Comprehensive Experimental Station, Institute of Geographical Sciences and natural Resources Research, CAS,
Beijing 100101, China;2. Graduate School of the Chinese Academy of Sciences, Beijing 100039, China)

Abstract: Agricultural management such as fertilizer or manure application has a substantial influence on CO, and N,0O emis—
sions and, by understanding this influence, we may devise management strategies to reduce them. A field experiment was con—
ducted at yucheng comprehensive experimental station, the Chinese academy of science during 2003 to 2004, to investigate ef—
fects of different fertilizations on CO, and N,0 emissions. The treatments included control without fertilizer, swine manure and
cattle manure. The fluxes of CO, and N,O were collected and analyzed by static—chamber/gas chromatograph (GC) method. The
results showed that during wheat-maize growth season, CO, fluxes in all treatments presented a similar seasonal variation ten—
dency with soil temperature, while N,O fluxes demonstrated different patterns. Organic fertilizer treatment increased CO, and N,O
fluxes significantly in wheat growth season, while chemical fertilizer in maize growth season had little effect on CO, flux but had
significant effect on N,O fluxes with swine and cattle manure treatments. The different effects of swine manure and cattle manure
on gas fluxes were related with their composition and degradability in soil. Swine manure had more CO, and N,O emissions due to
its rich in degradable C and N than cattle manure. Except for fertilization, greenhouse gas fluxes were also influenced by environ—
mental factors, such as soil temperature and soil moisture. Correlation analysis showed the significant relationship between CO,
emissions and temperature and soil water contents were observed. But significant correlation was found only between soil N,O
flux and soil water contents in control treatment. In other treatments, fertilization effect overrides environmental factors. There—
fore, no significant relationship was found between soil N,O fluxes and environmental factors.
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Figure I Temporal trends of CO, flux from soil during wheat—maize growing stage and soil temperature and soil water content

(CK: control without fertilizer, SF: swine manure treatment, CF: cattle manure treatment)
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Figure 2 Temporal trends of N,O flux from soil during wheat-maize growing stage and soil temperature and soil water content
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Table 1 Variance analysis for impacts of organic manure treatments and different observation time on CO, and N,O emissions

Ak T3 AR5 5 Al A i w5 F P

CO2 OM 472 062.510 2 236 031.255 27.561 0.000
T 11099 110.843 36 308 308.635 36.001 0.000
OMXxT 860 625.704 72 11 953.135 1.396 0.038

RZE 1627 130.086 190 8563.843
N2O OM 1274 472.492 2 637 236.246 38.206 0.000
T 4312 555.458 36 119 793.207 7.182 0.000
OMXxT 3298 776.580 72 45 816.341 2.747 0.000

RZE 2651 975.875 159 16 679.094
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Table 2 Average CO, and N,O fluxes from soil during wheat—maize growth season

Uk Vs N K NFE- KB

COz of Hi 224.3b 376.0 265.5b
Ve 322.7a 463.6 356.9a
gk 305.2a 410.2 329.8a

N20 ot 42.6¢ 64.4b 48.5¢
Ve 206.6a 247.6a 221.9a
LS 86.9b 266.7a 148.8b
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Table 3 Relationship between CO, fluxes and environmental factors
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