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Nitrogen imbalance of the boreal forest ecosystem has long been a mystery, called “missing link
of nitrogen in boreal forest”. We challenged to this mystery, to practically understand the effects of
climate change on forest biomass productivity in several types of boreal forests. Precise
investigation of optimal culture conditions including compositions of the medium were obviously
close to the reported conditions of the forest bed soil in summer seasons. The 16S rRNA
gene-targeting DGGE analysis combined with gellan gum medium revealed the presence of
Dugnella (class y-Proteobacteria) and Clostridiumin (phylum Firmicutes) in the A-horizon of the
subarctic tundra soil, and also showed the aboveground vegetation affect on bacterial activity in
soil. Thus, it was strongly suggested that scale of the elemental circulation in the boreal forests near
the forest limit highly regulates acetylene reducing activity of free-living nitrogen-fixing bacteria.
Also it was speculated that the low acetylene reduction in the forest bed soil would be highly
regulated as corroborative events together with ericoid mycorrhizal and/or ectomycorrhizal fungi,
leading to effective nitrogen supply to the forest ecosystem.
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