
Geophysical Research Abstracts,
Vol. 10, EGU2008-A-08974, 2008
SRef-ID: 1607-7962/gra/EGU2008-A-08974
EGU General Assembly 2008
© Author(s) 2008

Using stable isotope enrichment approaches to
determine the significance of nitrifier denitrification as
a soil source of nitrous oxide
GL Barrett (1), L Mair (1), H Weitz (1), S Mahmood (1), EM Baggs (1)
(1) School of Biological Sciences, University of Aberdeen, Cruickshank Building, St Machar
Drive, Aberdeen AB24 3UU, U.K. (G.L.Barrett@abdn.ac.uk)

Nitrous oxide in the atmosphere is an important greenhouse gas, and is as such in-
cluded in predictions of future climate scenarios. The ability of soil ammonia oxidis-
ing bacteria to denitrify (nitrifier denitrification) has recently been discovered, but the
involvement of this process in N2O production in soils has been ignored to date mainly
due to problems in its determination. Increased understanding of the significance of
this new pathway is critical for the development of appropriate mitigation strategies
for N2O.

We have adopted and further developed a 15N-18O stable isotope approach to quan-
tify N2O production during nitrifier denitrification in soil. This have facilitated the
first determinations of the contribution of nitrifier denitrification to N2O emissions
from soils under different environmental conditions, and these results will be pre-
sented here. Nitrifier denitrification is demonstrated to occur in soils under a wide
range of environmental conditions, supporting indications from our physiology exper-
iments that the ability to undertake nitrifier denitrification may be a universal trait in
the betaproteobacterial ammonia oxidising bacteria. Thus this process may be much
more important in soil N cycling than originally thought.


