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Reduced methane recycling efficiency at higher temperatures in peat bogs
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Peat bogs are the largest terrestrial carbon sink and an important source for atmospheric methane. Methane emis-
sions are, however, reduced by symbiotic methane oxidizing bacteria (methanotrophs) living in peat bogs domi-
nated by peat moss (Sphagnum). Future climate change projections indicate that mid to high latitudes, especially
Western Siberia with the largest peat bog occurrence globally may become increasingly wetter and warmer. Ac-
cording to kinetic theory, increasing higher temperatures will enhance biological methane production and oxida-
tion rates. To unravel the temperature effect on methane and methane cycling, intact peat cores containing actively
growing Sphagnum were incubated at 5, 10, 15, 20 and 25 ºC. Net methane fluxes showed a strong temperature-
dependence, with higher methane fluxes at higher temperatures. This suggests that methanotrophs are not able to
compensate for the increasing methane production by methanogens. After removal of Sphagnum, methane fluxes
were even higher, indicating that methanotrophs play an important role in regulating the net methane flux from
peat. The efficiency of the Sphagnum-methanotroph consortium as a filter for methane escape decreases with in-
creasing temperature. Our mesocosm study indicates that, whereas 98% of the produced methane is retained at 5
ºC, methane retention drops to approximately 50% at 25 ºC. This implies that warming at the mid to high latitudes
will be enhanced by a powerful feedback through increased methane release from peat bogs.


