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Carbon cycling in biofuel production
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Maize yield 2008 (kg dry matter m-2)
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Conversion of maize biomass to biofuels 

100 g maize dry 
matter

35 g 
C2H5OH

Bio-ethanol 
production

33 + 11 
g CO2

Maize field

6 liter
CH4
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production

12 g VS

44 g CO2 per 100 g 
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N2O emission versus avoided fossil CO2
for maize biofuels
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N2O emission versus avoided fossil CO2
for maize biofuels
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N2O emission versus avoided fossil CO2
for winter rye biofuels
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Major findings

• Anaerobic digestion of slurry and plant material may act to reduce N2O 
emissions related to fertilization

— but only if the fermentation process is completed

• No greenhouse gas advantage of fertilizing the maize crop because the 
extra crop yield was offset by increased field emissions of N2O

• Winter rye biofuels have a slightly lower net CO2 gain as compared to 
maize biofuels, but winter rye still is a potential energy crop
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