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Motivation Results
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gcoys Stemsp show a hiah obotential of mit ati?: ' reenhouse 9 A Tab. 1: Annual statistics of air and soil temperature, « GPP was higher by 220 g C m? in the 1t year (NEE), gross primary product_lon (GPP) and eqosystem |
ek _ L~ L gaing ¢ g photon flux density (PPFD), precipitation, daytime . R,., was higher by 220 g C m2 in the 1st year (sugar beet residues) respiration (R..,) from two adjacent years of winter wheat starting
there is a growing interest in understanding carbon fluxes from arable (SWC) at the test site. Juné P P 9 y
land as affected by regional environmental and climate influences as . 2 o -
well as manageme)r/ﬂ cc?nditions | _ - » Max. carbon release (R..,) of up to 13 g C m=2d~" in June 2008 and gCm?a’ first year second year
' Variable 1% year 2" year 8 g C m2d-"in June 2009 NEE -270 (£19) -270 (£18)
Air temperature (°C) 10.5 10.2 = - Most remarkable management effects were a) an increase of up to GPP -1350 (+18) -1131 (£30)
Objectwe Soil temperature (°C) 10.4 10.5 5gCm=2d'in R, for up to 7 days after fertilization and b) an o 1081 (£31) 861 (£43)
The overall aim was to analyze seasonal patterns and inter-annual PPFD (umol m2 s™) 261 268 increase of R, of approx. 1 g C m™ d™" for a period of 5 to 6 days after o - -
differences of carbon exchange during a two year observation period davtime VPD (kP ploughing
i i fic al - aytime VPD (kPa) 05 057+ The period f ing to harvesti 23 days shorter in the 1t
(Oct. 2007 to Oct. 2009) on a winter wheat field . Specific aims were: SWC at 0.1 m (m?® m™) 2 [P IRl einn] S@tellnig) U NEintaeiting, ek ays shorter in the 1> year
(i) to derive a consistent 2 year data set of daily carbon fluxes based on | . 31.7 30>« Complete transformation from green to brown leaves occurred approx. 2 200 frst year
Eddy covariance (EC) measurements SWC at-0.3 m (m” m™) 30.8 32.6 weeks earlier in the second year as compared to the 1% year o o N second year
(i) to compare the differences in seasonality of carbon fluxes and Precipitation (mm) 768 700 @ * By taking into account the carbon losses due to removal of biomass E 0.
carbon balances during harvest, the winter wheat field acts as a carbon source with R
(iii) to identify the impact of meteorology and agricultural management on respective net biome productivities of 246 and 201 g C m? a w 4 NN
measured carbon fluxes '608- —
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(i) Standard flux corrections (planar fit, Schotanus, Moore, Webb...) ; ! Fig. 4: Comparison of cumulative net ecosystem exchange (NEE),
(ii) Strict quality control (Mauder & Foken, 2004) el s o-® T | cumulative gross primary productivity (GPP) and cumulative
(i) Footprint filter (Korman & Meixner, 2001) g he :Logjggrzﬁzngreen T/;/I\T ¢ | ) i/ >€&I\§ ecosystem respiration (R, ) for the two observed years.
(iv) Combined flux partitioning / gap filling method 20.71 797 piomass /3 ) ; %/Q /I" . &0
(v) Uncertainty estimates (Richardson & Hollinger, 2007) _ 50— E_boveground brown ® /;?9’1\" K s /I\‘ ]
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Site description 2007 2008 2005 (i) Almost same values of NEE and its _uncertalnty for years w!th different
: _ management dates and differences in meteorological conditions
Flgld size: 6.598 ha / fetC.h.: 90 to o1 35 m Fig. 2: Evolution of vegetation parameters for winter wheat at the Selhausen test site. (i) Main difference in the annual GPP budgets between both years was
Climate: temperate maritim (9.9°C, 698 mm) the result of the longer biological activity of the winter wheat canopy in
Soil: Luvisol / silt loam first year
15 — - — - 15 (iii) The longer biological activity in the first year was compensated by the
Sowing: winter wheat B Fertilizatiol_:r;:ar:;"ézlfgtlz?\l: e " Ploughing  Sowing: winter whea ) _FemnzationF;eefg"fstﬁ bt O more intensive heterotrophic respiration (sugar beet residues) in the
t 10, Harvesting: sugar beets Fertilization: 80 kg AN ha Harvesting: winter wheat Fertilization: 60 kg UAN ha Harvesting: winter wheat_ 10 beginning Of that year
i (iv) Taking into account the amount of carbon removed from the field during
% c _ 5 harvest, the winter wheat field was found to be a carbon source to the
-% ol / /\\ Al A5 Sl A atmosphere in both years (net biome productivity: 246 and 201 g C m™
- e . /\*\;V{fJ A, A P Nty , in 1styear and 2" year, respectively)
D O T AN [\/WV\VV’VW‘"VW
c? by References
:EI % 5 “ N‘ | 5 Kormann, R., Meixner, F.X., 2001. An analytical footprint model for non-neutral stratification. Bound-
p= = Lay. Meteorol. 99, 207—-224.
- 3 Mauder, M., Foken, T., 2004. Documentation and instruction manual of the eddy covariance software
O S_10 r L_10 package TK2. Universitat Bayreuth, Abteilung Mikrometeorologie.
T \ Richardson, A.D., Hollinger, D.Y., 2007. A method to estimate the additional uncertainty in gap-filled
— HE — NEE nee resulting from long gaps in the CO, flux record. Agr. Forest. Meteorol. 147, 199-208.
% oA 15 w — GPP L 45 Schmidt, M. et al. (2012): The carbon budget of a winter wheat field: an eddy covariance analysis of
T oty Wﬂ\g oy oo Reco seasonal and inter-annual variability. Agr. Forest. Meteorol., 165, 114-126..
Q [] Bare fallow Onrussels &5 o Og’g%%s’ggi” ~ Rref
o O Eddy covariance k\b'w /?J | _ -20— - - - - - - — - - - - - - - - - - - — - - - - -20 Acknowledgements
o WA i Oktzoo;\lov Dez Jan Feb Mrz Apr Mai Junzooéjm Aug Sep Okt Nov Dez Jan Feb Mrz Apr Mai JunzoogJUI Aug Sep Okt We gratefully acknowledge financial support by the project GLOWA-Danube, funded by the German
= Fig. 1: Location of the Selhausen test site (winter wheat field in the center) Federal Ministry of Education and Research (BMBF-No. 56404005) and the SFB/TR 32 “Pattern in
and map of the surrounding agricultural fields (left panel) and fotograph (right Fig. 3: Daily integrated net ecosystem exchange (NEE), gross primary productivity (GPP), ecosystem respiration (R,,,) and SEPVEIEEMRRHA eSS SRIETss bl Wil el D) sselml EWell ez o e
panel) of the Eddy Covariance tower in the winter wheat field (April 2008). ecosystem respiration at a reference temperature of 10-C (R..). Vertical lines indicate important management activities. DElEEND el Mg smes e i (DIRE), it Elen tellel e o inel i, WaEositeln e

Forschungszentrum Julich for the provision of meteorological data. Special thanks go to our students
for their assistance during field work and to farm manager F. Moes for granting access to his field.




