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Bryophyte layer Is an important
component of the boreal ecosystem

(Photo Hannu Nousiainen)
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Alm

To investigate the responses of common moss species to N
deposition in boreal background forests (< 5 kg N hat yr?)

To compare the relationships between moss N% and N
deposition both outside (vs. bulk deposition, BD) and inside
forests (vs. TF) including different N fractions in deposition
(total N, NH,-N, NO;-N and DON).

To calculate equations that can be used in predicting the
total N deposition in background areas of Finland
according to N% of common forests moss species.
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International connections

* European Moss Survey

« EU/Forest Focus (EC) No 2152/2003
and EU/Life+ FutMon programmes.

% s

ICP Forests Level Il plots in Finland

Harmens et al. ENPO 194 (2017), 50-59)
Meyer et al. STOTEN 538 (2015), 600-610
Kosonen et al. ENPO 239 (169-178)

Sampling sites in Europe

Moss Species
Abietinella abietina
® Hylocomium splendens
¥ Hypnum cupressiforme
¢ Pleurozium schreberi
Pseudoscleropodium purum
®  Thuidium tamariscinum
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Material and methods

ICP Forests Level Il plots:

« 11 BD sites in forest openings in 2009

« 16 TF forest plots in 2009

10 TF plots in 2002-2003

Note: Plot Uusikaarlepyy locates near a fox
farm (outlier) @ Scots pine

@ Norway spruce

21

Kivalo

Oulanka

Deposition and moss chemistry studied

%
@2

* Hylocomium splendens ' Uusikaarlepyy -

* Pleurozium schreberi
« Dicranum spp.

_ 20
~. Licksa @

south-north climatic gradient
Scots pine (Pinus sylvestris) vs. Norway .
spruce (Picea abies) canopy effect 2 g - \D
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Nitrogen deposition in Finland (ave 2006-09)

Results

Throughfall deposition

Bulk deposition

=TF DON

mTF NO3-N
mTF NH4-N

=TF DON

®TF NO3-N
®TF NH4-N
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Hypothesis

* Moss N, In forest plots > in open sites due
to canopy drip of N, especially that of DON,
given that the assimilation cost of organic N
(amino acids) Is expected to be lower than
that of inorganic N

« OBS: DON deposition was calculated by subtracting the
measured NH,-N and NO;-N from the total N
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Results: Moss N% vs. different N forms
Pleurozium schreberi
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Inorganic N forms
(NH,-N and NO4-N) of
bulk deposition
explained all variation
In moss N% in open
sites

Dissolved organic N
(DON) leaching from
tree canopies (TF)
explained almost all
variation in moss N%
in forests.
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Results: Equations for predicting of Ntot
deposition in background boreal forests
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Results: Accumulation curves for NH,-N
and total N In moss tissues
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Conclusions and discussion

13

TF DON explained moss N, % in forest plots as
predicted by our hypothesis. Tree canopies, litter
fall and herb layer leach DON.

Forest mosses were near saturated level at the
deposition level 3—4 kg N halyr!las seen as
asymptotic form of the moss N% response curves
and as accumulation of free NH4-N In tissues.
Cyanobacteria activity on mosses was inhibited at
this level, too.

Should 3—4 kg N hatyr deposition level be
Incorporated in the critical load concept for most
sensitive organisms in boreal forests? o
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