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Soilparticipatesin globalwarminge.g. asa sourceor sink for greenhousegases(GHGs). Giventhe mitigation

potential, its capabilityof methane (CH4) uptake is often under scientificconsiderations. Methanotrophscan

consumeatmosphericCH4 (especiallyin forestsandgrasslands) or oxidizeCH4 producedin deepersoil layersor

in anaerobicmicrosites,thusreducingits emissionfrom soil.

Landuseinfluencesthe CH4 uptakecapacityandis often changedby nitrogen (N) fertilization, andammonium

nitrate is a verywidelyusedfertilizer. Nitrogenis highlydynamicin soil andadditionof ammonium(NH4
+) may

result in nitrate (NO3
-) accumulationdueto nitrification.

The O2 concentration is a dynamicparameteraltered by natural soil moisture changesas well as root and

microbialactivity.

The aim of the study wasto determine CH4 consumption(1%)in three arable soils of different types incubated with NH4
+, NO3

- or NH4NO3 (100 mg N kg-1) at 

different O2 levels(2, 5, 10, and 20 % v/v).  Moreover, the concentrationsof mineralN forms underdifferent aerationweremeasured.
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V Addition of NH4NO3 resulted in reduction of CH4 consumption, with the exception 

of the variant with 2%O2, where a lower N dose resulted in faster CH4 oxidation 

than in the control.

V MineralarablesoilscompletelyoxidizedaddedCH4 (1%) underoxiaand hypoxia.

V Hypoxia(5%; 10%O2) was optimal for CH4 uptakein all controls.

V Hypoxia(5%; 10%O2) was optimal for methanotrophy in Podzoland Gleysolwith NO3
-.

V All factors (N enrichment, soil type, oxygen level) may be significant and regulators of 

methanotrophy. 

V Negative effect of NH4
+ was the strongest at oxia(20%O2) and microoxia(2%O2).

V A negativeNO3
- effect on methanotrophy was noticedin Cambisolat oxiaand hypoxia.
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VNH4NO3 addition may differently affects CH4 uptake than separately NH4
+ or NO3

-.

Controls

Fig. 1. Decrease in the CH4 concentration with the time in the headspaceof EutricCambisol, Haplic Podzol, and Mollic Gleysol
incubated withCH4 (1% v/v), without and with addition of 100 mg N kgҍмin form of NH 4

+; NO3
- and NH4NO3. Soil sampleswere 

incubated under different O2 levels (20%, 10%, 5%, 2% O2 v/v).
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Fig. 2. Concentration of mineral N forms in Eutric Cambisol, 

Haplic Podzol, and Mollic Gleysolenriched with 100 mg 

NH4NO3 kg-1 at the end of incubation at different O2 levels

(20%, 10%, 5%, 2% v/v). The asterisk indicates significant

difference in relation to 20%O2 (p<0.05).

V In all tested soils, the final NH4
+ concentrationincreased, whereas the level of NO3

-

decreased with the reduction of the O2 level from 20% to 2%, dueto nitrification.

SUMMARY AND CONCLUSIONS
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V NitratesstimulatedCH4 consumptionin all soilsunder2%O2.


