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Nitrification and denitrification potential and nitrifiers of tundra soil in Svalbard
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Temperature rising induced by climate change in the high arcitc might boost the terrestrial nitrogen cycle such as
ammonification, nitrification, and denitrification. Both the enhanced nitrification and denitrification has a potential to increase
nitrous oxide emission, since nitrous oxide is a by-product and an intermediate product of nitrification and denitrification,
respectively. Increased nitrous oxide emissions result in a positive feedback on climate change. The aim of this study was to
elucidate nitrification and denitrification potentials and diversities of ammonia oxidizing bacteria (AOB) and archaea (AOA)
in tundra soils at a glacier foreland near Ny-Alesund, Svalbard, Norway. Topsoil was collected at twelve plots covered with
surface crust, moss, and vascular plants (typically, Salix polaris) with different coverage. Mineral subsoil was also collected at
a plot after removing the crust. Soil nitrification potential was measured as the nitrite production (ammonia oxidation) rate
with sufficient substrates under shaking incubation at 10°C. Soil denitrification potential was determined by the nitrous oxide
production rate using an acethylene inhibition method without substrates under incubation at 10°C. The nitrification potential
of the topsoil was lowest at a crust plot (2.3 + 0.7 ng N g™ dry soil hr™; + SD) and was highest at a plot fully covered with
moss and Salix polaris (14.1 + 1.8 ng N g™ hr™®). A low nitrification potential was also found in the subsoil (1.1 £ 0.1 ng N g™
hr™). The denitrification potential of the topsoil was lowest at the crust plot (6.9 + 3.5 ng N g™ hr™*) and was highest at a plot
fully covered with moss and Salix polaris with a thick organic layer (59.5 + 15.3 ng N g™ hr™®). The subsoil showed a very low
denitrification potential (0.8 + 0.0 ng N g™ hr™). Soil DNA analysis of AOB and AOA was conducted for the topsoil with high
nitrification potentials (3 plots) and the subsoil. The ammonia monooxygenase subunit A (amoA) genes of AOB and AOA
were analyzed by a pyrosequencing method. Both AOB and AOA existed in the topsoil and subsoil with a diverse variety.
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