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B ack ground
Precipitation variability is predicted to
increase with climate change.  As a
consequence, soils will receive water more
irregularly.  Drying and rewetting is known
to alter microbial mediated C/N
transformations in soil,  including
greenhouse gas �uxes,  creating a potential
feed back on climate.  W e set up a
laboratory experiment to investigate the
effects of multiple drying-rewetting cycles
on soil C/N  pools and �uxes in three
agricultural soils from eastern Austria.

M ethods
The soils used in this experiment cover
approx.  25%  of arable land of Lower
Austria (>170.000 ha).  They are classi�ed
as calcaric phaeozem (loamy sand, 0 75%
Corg, abbr. S),  calcic chernozem (loamy silt,
1,57% Corg, T) and gleyic phaeozem (loam,
1,68% Corg,  F).   

Samples from A-horizons were taken in
June 2012 at the AGES Lysimeter Station,
Vienna.  Subsequently, soils were subjected
to three,  two-week long drying-rewetting
cycles in the laboratory (Figure 1).  

Figure 1:  Experimental set- up.  Control soils  were k ept  at  50% water holding capacity (W H C) throughout the
experiment.  Treatments were allowed to air- dry for two week s before rewetting. Controls and treatments recieved
the same water totals over the course of the experiment.

Figure 2:  M icrobial biomass C (Cmic) after cycle 1,  2 and 3 in soil F.  Cmic is significantly higher in drying/rewetting
treatments (D, orange) compared to controls (C,  blue) after cycles 2 and 3 (p=0,002 and p=0,005, respec it vely;  n=3).
Time 0 is included for comparison and represents Cmic after one week  at  50% water holding capacity (W HC).

Discussion
Abiotic and biotic mechanisms are
possible explanations for the observed
CO 2 uptake, however abiotic precipitation
of carbonates is likely to be the dominant
mechanism of removal of CO 2 from the
atmosphere in this study.  

Relatively labile carbon pools are more
affected by drying/rewetting than
corresponding N  pools.  Uncoupling  of
biogeochemical cycles seems to be a
consequence of multiple-drying rewetting
events for the soils studied.

R esults

CO 2 uptake was more pronounced dry
soils than in controls 32 hours after
rewetting.  M edian �uxes ranged from -
29, 61 to 7, 82 mg CO 2-C m-2 h-1 in
rewetted soils compared to -15, 77 to
15, 92 mg CO 2-C m-2 h-1 in controls
across all soils and cycles.

M icrobial biomass C was signi�cantly
higher after the third
drying/rewetting cycle (p<0,01 for all soils,
Figure 2).  Extractable organic C was
signi�cantly higher for soils T (p=0,02)
and F (p<0, 001) after the third cycle.
M icrobial biomass N was only signi�cantly
different from controls in soil S,  whereas
inorganic N  did not show any differences.
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