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*Körner &Paulsen 2004, J. Biogeogr., Dalen & Hofgaard 2005, AAAR
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Tree line advance

Tree line advance
No advance

Harsch et al. 2009 Ecol Letters
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Tundra vegetation

High dominance of mosses

Soudzilovskaia et al. 2011 NewPhyt, 2013 FunEcol, Elumeeva 2011 JVS,  Keuper et al. 2011 GBC, Gornall 2007 Oecologia
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Moss effects on environment

•  Temperature insulation 
•  Light and space 
•  Soil moisture 
•  Nutrient availability
•  Allelopathic compounds
•  …

Moss species differ

Soudzilovskaia et al. 2011 NewPhyt, 2013 FunEcol, Elumeeva 
2011 JVS,  Keuper et al. 2011 GBC, Gornall 2007 Oecologia
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Mosses – seedlings – climate 
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Experimental setup in Abisko

Low 
precipitation

High 
precipitation

Abisko

Sphagnum	
  Hylocomium	
   Pleurozium	
  

~600 mm yr-1~1000mm yr-1
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Hypotheses

•  Presence of mosses will reduce positive 
effects of warming and higher 
precipitation on seedlings

•  This mediating effect will differ between 
moss species
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Seedling survival
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Measured	
  twice	
  a	
  year	
  during	
  3	
  growing	
  seasons	
  
	
  

Example…	
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Moss effect on survival

‘Coxme’	
  output:	
  
Moss	
  removal***	
  
Moss	
  species***	
  
MR	
  x	
  Moss	
  sp***	
  
P	
  x	
  MR***	
  
W	
  x	
  MR	
  x	
  Moss	
  sp**	
  
	
  

Betula	
  seedling	
  survival	
  was	
  reduced	
  by	
  presence	
  of	
  
hylocomium	
  and	
  pleurozium	
  but	
  not	
  by	
  presence	
  of	
  
sphagnum.	
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Effect of mosses on climate

Warming*	
  
Moss	
  rem***	
  
Moss	
  sp*	
  

Precipita*on*	
  
Moss	
  rem***	
  
Moss	
  sp***	
  
P	
  x	
  MR	
  *	
  

OTC	
  increased	
  soil	
  temp	
  by	
  0.8°C	
  
	
  
	
  
	
  
	
  
	
  
	
  
High	
  precipita*on	
  sites	
  had	
  lower	
  soil	
  moisture	
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Do mosses mediate climate change responses?

Presence of mosses 
reversed survival 

responses to 
precipitation

Changes
 in moss cover and 
species distribution 
can affect tree line 

responses to climate 
change

Mosses can 
meditate climate 

change responses 
in tree seedling

Presence of some 
mosses suppress 
seedling survival 

overall 

???
What are these 

mediating effects 
caused by?  
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