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Huge population 

Limited land 

Large rice area 







Ln(flux) = Intercept +a×ln(OC) + pHm + PWi + 

                Waterj + Climatek + OMl× (1+AOM) 

A linear mixed model 

flux:  CH4 emission rate 
OC:  Soil organic carbon content 
pH:  Soil pH 
PW:  Water status in the season before rice planting 
Water:  Water status during rice growing season 
Climate:  Agro-ecological Zone 
OM:  Type of organic fertilizer 
AOM:  Application rate of organic fertilizer  



Effect 
Numerator 

DF 
Denominator 

DF F value Pr > F† 
SOC 1 1784 47.95 <.0001 
pH 7 1784 91.42 <.0001 
Pre-season 
water 4 1784 89.55 <.0001 
Water regime 5 1784 104.74 <.0001 
Organic 
amendment 5 1784 116.48 <.0001 
Climate 6 1784 32.46 <.0001 



Apply rice straw directly 

Compost rice straw before using 

Use rice straw off-season (decompose 
without water layer) 



Continuously flooded 

Rainfed 

Intermittently flooded 

Deepwater 



Fallow Single rice Fallow 

Drained Flooded Flooded Drained 

Drained Flooded Drained 

Fallow Early rice Late rice Fallow 







Globe: 25.5 Tg/yr 
China: 29% 
India:  24% 
Monsoon Asia: 94% 

Yan et al, Global biogeochemical Cycle, in press 
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Zheng et al., 2000, Chemosphere-GCS, 2, 207-224  



Assumptions: 

•  5 rainfall events in a season 
•  randomly distributed in time 
•  Nitrification rate: 1/2 

•  N2O ratio: 100 times 

•  Denitrification rate: 20 times 
•  N2O ratio: 1/2 



200  kg N/ha 150  kg N/ha 



[(FSN+FON+FCR+FSOM)●EF1] + 

[(FSN+FON+FCR+FSOM)●EF1FR] 
N2O-NNinputs = 

Where: 
FSN: amount of synthetic fertiliser N applied to soil 
FON: amount of organic N additions applied to soil 
FCR: amount of N in crop residue returned to soil 
FSOM: amount of N in mineral soils that is mineralised, in 
association with loss of soil carbon 

EF1: emission factor for upland, 1.0% 
EF1FR: emission factor for flooded rice, 0.3% 



kg N/ha/yr 



•  CH4 emission from rice fields in monsoon Asia accounts 
for 94% of global total, but the global total has been 
overestimated in the past. 

•  N2O emission is sensitive to rainfall, thus more difficult of 
estimate 

•  Emission inventories with 0.5°resolution available to 
download at FRCGC website 


