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Nitrogen (N2) fixation performed by cyanobacteria associated with feather mosses is one of the largest sources
of ‘new’ N input to pristine ecosystems like boreal forests and arctic tundra. While ecosystem scale assessments
of the factors that promote or inhibit N2 fixation in mosses have been reported, studies on a smaller scale, i.e.
N2 fixation drivers along the moss shoots, are scarce. Here, we report results from a study assessing N2 fixation
activity as well as cyanobacterial biomass distribution along the shoots of two common moss species in high lati-
tude ecosystems, Hylocomium splendens and Pleurozium schreberi. Moss samples originated from a precipitation
gradient in subarctic tundra, Northern Sweden, resulting in a large range of N2 fixation activities. Nitrogen fixation
was assessed with the acetylene reduction assay at different depths along the moss shoots. Further, cyanobacterial
biomass was assessed via cell counts, along with measurements of a range of moss specific, abiotic parameters
to identify what drives N2 fixation along a moss shoot - biotic (cyanobacterial numbers) or abiotic (i.e. nutrient
content, pH) factors.

Nitrogen fixation showed a clear pattern along the moss profile, but the pattern was dependent on the positioning
along the precipitation gradient, as well as on moss species. Iron, phosphorus and molybdenum concentration of
moss tissue was correlated with N2 fixation, but not in a consistent pattern along the precipitation gradient and
across the moss profile. On the other hand, cyanobacterial colonization could explain the spatial pattern of N2

fixation along the moss shoot. Further, highest N2 fixation rates were found in mosses from the higher precipi-
tation sites, demonstrating once more that moisture is an important driver of moss-associated N2 fixation. Here,
Hylocomium splendens had twice the rates of N2 fixation as those of Pleurozium schreberi, whereas no large
differences between the moss species were found at the other sites along the gradient. Nitrogen fixation activity
decreased along the moss shoot in H. splendens, but tended to be highest in the middle segments of P. schreberi.
These species-specific differences in maximum N2 fixation rates along the vertical moss profile hints to different
moss-environments amenable for cyanobacteria across moss species.

Our results highlight the large variability within small-scales (i.e. N2 fixation activity along moss shoots) that need
to be taken into account when sampling and quantifying N2 fixation. Further, moss species-specific N2 fixation
rates should be considered in estimating ecosystem N budgets.


