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Boreal Forest N Limitation

After N fertilization

Before N fertilization

Photo by Sune Linder, in Hogberg, 2007, Nature
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Feathermoss-Cyanobacter

Deluca, Zackrisson, Nilsson, Sellstedt, Nature, 2002



2y Succession
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Acetylene reduction (umol-m-=-d-")

N-fixation and 2y succession

Zackrisson , DelLuca, Nilsson, Sellstedt, Berglund,2004, Ecology
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N-Cycle Feedbacks

Zackrisson , et al. 2004, Ecology DelLuca, Zackrisson, Gundale, Nilsson 2008, Science
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Abiotic: Light and Temperature
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Abiotic controls: Water

Gundale, Gustafsson, Nilsson, CJFR 2009
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Vascular Plant Interactions
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Bryophyte Biomass and NPP

Wardle, Jonsson , Bansal, Bardgett, Gundale, and Metcalfe, In Review
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Bryophyte-Vascular Plant Interactions

Shrub Species removal: Functional Group Removal.
+/- V. myrtillis +/- shrubs
+/- V. vitis-idaea +/- tree roots

+/- E. hermphraditum +/- bryophytes
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More Positive Interactions!

Gundale, Wardle, Nilsson, Ecology 2010
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Reciprocal interactions!
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N-fixation and 2y Succession

N,, NO,

Time O ~100 years ~ 300+ years

*N-fixation supports bryophyte productivity AND slow growing vascular
plant species
*N-fixation indirectly supports high productivity through the fire cycle



N Deposition and Bryophytes
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Galloway et al. Science 2008
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"Bryophyte Effect”

- Experimental Design
. *NH,NO, since 2005 (4 years).
0, 3, 6,12, 50 kg ha® yr1.
3% 0.1 ha plots

.- *N=6 replicates




Cyanobacteria leaf!
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Bryophyte N Budget

3 kg ha-1yr-1 50 kg ha-1 yr-1

Total N (x 4 years) 12 200
P. schreberi N 57 -8.8
N-fix offset 1.1 3.4
Total 6.8 -54

56.7% -2.71%
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Results in Context
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Summary

* N-fixation shows a different relationship with productivity
than in temperate ecosystems.

« N-fixation appears to directly supports bryophyte
productivity AND indirectly specific vascular plants.

* Bryophytes control low-level inputs of atmopsheric N
deposition.
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