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Introduction

There is a goal to produce more bio-ethanol in the
USA. Biofuels are regarded as a means to reduce
greenhouse gas emissions.

To reach an increased ethanol production and
decreased greenhouse gas emissions different
feedstock sources and production systems need to
be evaluated.

Winter cereals that are produced in the
southeastern USA have a potential to serve as a
feedstock for bio-ethanol production.

A large fraction of the cropland in the southeastern
USA is, currently, winter fallowed. This fallow land
could be used for winter wheat or other winter
cereal production.

There is a lack of knowledge about the impact of
climate, weather and soil variability on greenhouse
gas emissions from wheat-ethanol and other
biofuels from the agricultural sector.

Objectives

The objectives of this study were to determine:

1. The reduction in greenhouse gas emissions from
wheat-ethanol production systems under different
climate and soil conditions in the southeastern USA

2. The impact of weather variability on the reduction in
greenhouse gas emissions from wheat-ethanol.

Winter wheat in Georgia, USA

Methods

Winter wheat was simulated with the CSM-CERES-
Wheat model for conditions in the southeastern USA.

Two typical winter wheat cultivars for the southeastern
USA: AGS 2000 and Pioneer 26R61 were simulated.
Prior to the simulations, specific coefficients in the
CSM-CERES-Wheat model were calibrated with
variety trial data from Georgia.

Simulations were conducted for soil and weather
conditions representing 6 counties in Alabama, Florida
and Georgia.

Avoided greenhouse gas emissions were calculated
for two scenarios: ethanol produced from wheat grain
only, and ethanol produced from both grain and straw.

The avoided greenhouse gas emissions were based
on ethanol use in the form of E85 (85% ethanol and
15% gasoline) that replaced regular gasoline in a
midsize flexfuel personal vehicle.

The replaced greenhouse gas emissions from
gasoline and replacements by co-product were
calculated based on simulated wheat yield and
literature information about greenhouse gas
emissions.

The replaced greenhouse gas emissions were
expressed per km use in the flexfuel vehicle. Avoided
emissions from gasoline use, and animal feed and
electricity that could be replaced by co-products from
the ethanol production were taken into account.
Greenhouse gas emissions in the ethanol production
chain were subtracted from the avoided emissions.

Counties in Alabama,
Florida and Georgia
(blue) for which winter
wheat was simulated

Results

= The replacement of
gasoline with
wheat-ethanol in a
midsize personal
vehicle
could significantly
reduce greenhouse
gas emissions.

= The reductions of
greenhouse gas
emissions were
significantly larger
when ethanol from
both the grain and
the straw
component of the
wheat was used

than when only the |

grain component
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Results

= The reduction in greenhouse gas emissions differed
among the wheat production locations in the
southeastern USA.

= The differences in reductions in greenhouse gas
emissions among wheat production locations were
due to spatial climate and soil variability in the
southeastern USA.

= Also temporal weather variability had a large impact
on the reductions in greenhouse gas emissions.

Variation in the reduction in greenhouse gas emissions due to temporal
climate variability. Average of 6 locations in the southeastern USA
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Conclusions and further work

Wheat ethanol can be used as a means to reduce
greenhouse gas emissions.

Spatial soil and climate variability impacted the
reductions in greenhouse gas emissions.

Temporal weather variability impacted the reductions
in greenhouse gas emissions.

Further work could be focused on determining the
climate and soil impact on greenhouse gas
emissions in bio-ethanol production under climate
change scenarios.
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