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Background

Conclusions

Wood from short rotation coppices (SRC) has a high energy output to input ratio[1]. The
climate mitigation potential is supposed to be high. However, cultivation related nitrous
oxide (N2O) emissions have to be integrated into a full greenhouse gas (GHG) balance of
bioenergy due to its large global warming potential. Also the long-term alteration in soil
organic carbon (SOC) stocks by land use change to bioenergy crops has to be accounted for.

• SOC depth distribution changed by
SRC established on cropland due to
missing tillage but total SOC stock did
not generally change. The SOC stock
change was very site specific.
Abiotic factors such as clay content
influenced SOC stock but could not
explain the great variability in SOC
change .

Material & Methods
Soil organic carbon stocks
18 SRC older than 10 years and adjacent
cropland were sampled to 80 cm soil depth.
→ paired plot approach
(a)

GHG flux measurements
From May 2011 till May
2013 N2O and CH4 fluxes
were measured every
week with four static
chambers in poplar SRC,
clover-grass and maize
in Großfahner, Thuringia. Figure 2: Gas flux chambers
(200 m a.s.l., 9.4 °C, 549 mm, Cambisol)
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Thuringian site. Low precipitation in
both growing seasons may be one
reason. CH4 was oxidated by the soil of
all plots to similar extend. However,
this CH4 uptake could not compensate
for the N2O emissions.

• The differences between SRC and
annual bioenergy crops are low
regarding SOC stocks and N2O
emissions. However, at wetter sites
the differences in the GHG balance
might be much greater due to the high
global warming potential of N2O.

Additional measurements every 2nd week:
Nmin in 0-10 and 10-30 cm
Soil water content in 0-10 and 10-30 cm
Weather data were recorded permanently.
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• N2O emissions were very low at the
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Figure 1: Sampling sites (a), design (b) and depth increments (c)

Comparison of mass corrected SOC stocks

Calculation of GHG emissions in CO2equiv

Results
No general carbon sequestration under SRC
+4 kg C m-3 in 0-10 cm (a)
*
-2 kg C m-3 in 20-30 cm
*
∆ SOCtotal (0-80 cm):

•
•
•

No significant difference between
cumulated N2O and CH4 fluxes of
the different crops
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• No influence of SRC age or soil texture
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Figure 4: N2O emissions as mean and standard deviation (N=4) of grassland, SRC
and maize in BERTA II, Nmin content in 0-10 cm, water filled porespace (WFPS), daily
mean air temperature and daily precipitation
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Figure 3: SOC density change by SRC (a) established on cropland
(N=18), SOC stock change related to (b) SRC age and (c) clay content

[1] Boehmel C., Lewandowski I., Claupein W. (2008) Comparing annual
and perennial energy cropping systems with different management
intensities. Agricultural Systems, 96, 224-236.

• Low N2O emissions on all plots; differences
only after fertilization and grasscuts
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Figure 5:
Cumulated fluxes of (a) N2O and (b) CH4 in CO2equiv from
400
BI,KUP
BII,M
grassland (GL),BI,G
SRC and
maizeBII,G
(N=4)BII,KUP
in 5 periodes
from May 2011
to May 2013
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