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Preliminary Study on Effect of Straw Incorporation on Net Global Warming Potential in High Production
Rice—Wheat Double Cropping Systems
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Abstract: Atmospheric carbon dioxide(CO,), methane(CH,) and nitrous oxide(N,O) are most potent long—lived greenhouse gases that con—
tribute to global warming. Although several agricultural practices are available to targeting a specific greenhouse gas(CH, or N,O ) mitigation
or soil organic carbon sequestration(SOCS), however, the effects of agricultural managements on global warming potential(GWP) are current—
ly poorly understood. This paper investigated the effect of straw incorporation on annual CH, and N,O emissions, SOCS and net GWP of a high
production rice—wheat double cropping system in 2009—2010, in the lower reaches of the Yangtze River. The results showed that annual to—
tal CH, and N,O emissions, SOCS and net GWP were significantly influenced by straw incorporation. Annual total CH; and N,O emissions,
SOCS and net GWP for straw incorporation were 394 kg+hm?, 2.39 kg-hm?, 1.14 t C-hm ™, 6383 kg CO,—equivalents -hm™, respectively.
Compared with no straw incorporation, straw incorporation increased annual total CH, emissions, SOCS and net GWP by 152%, 531% and
57% ., respectively, decreased annual total N;O emissions by 14%. The results of this preliminary study suggested that straw incorporation
could significantly increase greenhouse gases emissions in high production rice—wheat double cropping systems, at least in the short term.
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Figure 1 The seasonal variation of CH, fluxes during wheat growing

season under different straw treatments
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Figure 2 The seasonal variation of CH, fluxes during rice growing

season under different straw treatments
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Table 1 Effects of straw treatments on seasonal mean CH, fluxes and CH, accumulative emissions
% ez
JAAEHE S Y
FAFALHE S HEGE 2/ ERHE R EfHgES EHcE R/ FER R/ FERHEE S kg CH,e hm%
pg CHym?h? kg CHehm?  JA4EE4MH/%  mg CHem™h?' kg CHehm?®  FE4EEAMH/%

TEFFARH 20.0+3.69a 0.96+0.17a 0.62 4.13+0.63B 155+£23.7B 994 156+23.9B

FEFFA H 16.6+2.15b 0.80+0.10b 0.20 10.50+£2.32A 394+86.9A 99.8 394+87.0A
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ZRKRBEKF. WAL CH, /52 R FHHEE
MFEEHER B B B 25, FFHE H A5
A4 394,394 kg CH,-hm™, FEFFAIE HALH 53771 K
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Figure 3 The seasonal variation of N,O fluxes under different straw treatments
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Table 2 Effects of straw treatments on seasonal mean N,0 fluxes and N,O accumulative emissions

ks ik FAEHEM R
WAV opagbkicRi  REUEECGE  REMEECRS  OVSHCER  REUEME  BBUEMES i, Noohme
pg N.O-m>h? kg N;O-hm?  JAEEASH/% wgNO-m?h'  kgNO-hm?>  JHEFSH/%
FEFFAKRH 40.3+4.16a 1.93+0.20a 69.2 23.0+4.20a 0.86+0.16a 30.8 2.79+0.36a
FEFFEH 34.1+4.35b 1.64+0.21b 68.6 20.1+1.86a 0.75+£0.07a 314 2.39+0.28b
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Table 3 Effects of straw treatments on grain yield, soil carbon sequestration and net global warming potential per year

RERELATR Freik/ R E HgIRE R B R R RS R
" t+hm™ t C+hm™ kg COr-equivalent-hm® kg CO,—equivalent *hm™>+kg™ grain yield
EFFAEH 16.3+0.67b 0.18+0.02B 4058B 0.25B
FEFFEH 17.1£0.72a 1.14+0.15A 6383A 0.37A
ZAE(FEFFE H-FEFEARIEH ) 0.81 0.96 2325 0.12
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