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Relevance of direct organic N-oxidation as source of
nitrogen oxides (NO and N,O)
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INTRODUCTIC

Forest soils exhibit a variety of complex biochemical nitrogen (N) reactions in which nitric
oxide (NO) and nitrous oxide (N,O) can be produced by coexisting processes that respond
differently to the same environmental conditions. In general, two biochemical processes,
(i) the oxidation of ammonia (nitrification) and (ii) the reduction of nitrate (denitrification),
are known as the major sources of nitrogen oxides. However, in addition to inorganic

nitrogen substrates, soil organic N compounds (N__,) have recently also been reported to be

org.
oxidised and transformed into N,O. Zhang et al. [1] calculated that organic N oxidation

contributes between 27 and 42 % to the total N,O release from subtropical forest soils.

During the last years triplet °N tracer experiments (TTE) have been developed to "
Fig. 1: View from the beech to the young beech stand
(left side) and the pine stand (right side) as well as a
sampling core (small picture).

investigate the major N transformation pathways and N gas production in soils.
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Fig. 2: TTE-Scheme with anindirect labelling of the found by applying the Gauss elimination approach 2.

N, POOI to study soil N- release due to N, oxidation.
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Figure 3 shows the contribution of NH,*, N, and NO;" to the total N,O and NO =
release from the sampled forest soils. It reveals that, under oxic conditions (21 % 20%

Mature Beech

v/v. 0,), N,O production based on Ny Was the dominant pathway and
contributed between 48 and 76 % to the total soil N,O release. Under hypoxic
conditions, the relative contribution of N, to the total soil N,O release 60%
significantly decreased (down to 8% at the young beech stand), whereas its
absolute contribution increased concomitantly. In accordance with other 0%
studies®, denitrification was the dominant process of soil N,O release under
hypoxic conditions (2 % v/v O,). Denitrification also always served as the major 60%

pathway of soil NO release, accounting for more than 40 and 60 % of the total

Mature Pine

soil NO release under oxic and hypoxic conditions, respectively. At the mature %
stands (pine and beech) also the ammonia oxidation (nitrification) contributed ol
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significantly to the NO release under oxic condition, accounting between 30 and i 2
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of great significance with respect to the total soil N,O release.



