DISSIMILATORY NITRATE REDUCTION TO AMMONIUM

occurs at soil moistures low enough to inhibit denitrification
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Despite its importance, DNRA has been historically
disregarded in terrestrial N-cycle models due to
the misconception that it is restricted to reducing
conditions typically found in flooded environments.
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To test the hierarchical importance of soil moisture and nitrate availability as
controls on DNRA, we conducted lab manipulations on soil from Urbana, IL to
acheive dual moisture and NO3 gradients.
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We used N tracer techniques to
measure rates of DNRA and denitrification.
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The moisture range where DNRA was
repressed coincided with the onset of
denitrification, while both processes
co-occurred at high soil moistures.
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However, a preliminary study found that upland agricultural
0
soils performed DNRA at rates comparable to nitrification
10%
and denitrification. Microbial community structure did not
affect DNRA rates, which instead were controlled by NO3 and moisture.

METHODS

N2O flux from denitrification increased
exponentially as moisture rose from 21%
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Across the nitrate gradient, rates rose with
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increasing nitrate, up to 40 µg N g (not shown)
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DNRA rates exhibited pronounced
bimodal response to soil moisture
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CONCLUSIONS
The occurrence of DNRA at soil moistures low
enough to suppress denitrification suggests
that DNRA acts as an alternative nitrate
reduction pathway when reduction via
denitrification has been inhibited by the
presence of oxygen. These rates are high
enough to represent an important N-retention
process in upland soils and thus DNRA should
no longer be omitted from terrestrial
N-cycling models.

LEARN MORE ABOUT HOW DNRA IS CHALLENGING OUR
UNDERSTANDING OF THE TERRESTRIAL N-CYCLE
at sada-egenriether.com or by scanning the QR code!

