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1) Monitoring of soil T + Soil water status + Air T; 
2) Monitoring of ground vegetation composition ; 
3) Ectomycorrhizae on tree roots; 
4) Fine‐root dynamics; 
5) Tree growth; 
6) Plant N/P status; 
7) Tree CO2/H2O fluxes

8) Continous measurements of surface CO2 fluxes; 
9) CH4 and N2O surface fluxes; 
10) Litter‐bag study on decomposition; 
11) Soil morphology; 
12) Soil N and P cycle; 
13) DNA studies on soil microbes; 
14) NH3 mineralization and Archaebacteria



Forest: 2500 m2

Highest tree 13 m
46 year old, unthinned
3000 tree/ha
5 years of soil warming

Lateral distance (m)
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Litter decompositionLitter decomposition
• Sitka spruce needles in mesh bags

– Fine (200µm) => microorganisms
– Coarse (4mm) => microorganisms
and arthropods

• Installed in autumn 2011
• Harvested after

– 40, 73, 188, 293 and 376 days

• The litter dried and weighted
• Decomposition rate (k‐value)



Heat increment (°C)
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What does this mean?What does this mean?

Lenz & Sigurdsson (unpublished data)

Faster decomposition as soil temperature increases
=> increased soil nutrients
=> increased tree growth ?

WHY NOT?



• Ectomycorrhizal (ECM) root tips
– Number
– Morphotypes

• Fungal hyphae in mesh bags
– Abundance grade (1‐6)
– Morphology of hyphae

Soil fungiSoil fungi



Mycelium from mesh bags
‐average abundance grade‐
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Heat increment (°C)
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Slight tendency to decrease in
mycelium as soil temperature
increases after one growth season



r2=0.02, p=0.5
f = 8.8+0.06x

Temperature increment in top 10 cm of soil
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r2=0.18, p=0.04
f = 698.7-21.5x
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Heat increment (°C) in top 10 cm of soil
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ConclusionsConclusions

• Faster decomposition of litter should increase
soil nutrients

• Tree grow faster up to 5°C increment soil T
• After 5°C tree growth slows down
• Is there something missing??

– Studies on mycorrhiza and fungi indicate so
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