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Arctic ecosystem carbon feedbacks to our climate
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Interacting controls on arctic soil carbon losses
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Plant shoot responses to warming

Elmendorf et al. (2011) Ecol. Lett.
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But vascular tundra plants are mostly roots, with some leaves...



Permafrost thaw fects on plant roots

‘Snow fence: doubled snow thickness _’
active layer depth 10 cm deeper (after.5 yearS)™

sl | Control 34 cM max. snow depth (Aprll)
o N active Iayer depth 65 cm
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Permafrost thaw effects on plant roots
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Root length (mm cm)

Permafrost thaw effects on plant roots
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, N=5
Sampling: scalpel blade <2 mm
from roots
§ Liquid N snap-freezing
’ RNA and DNA co-extraction
§ V4 16S rRNA amplicons




Newly—thawed permafrost — DNA
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Permafrost thaw and plant effects on microbes

Snow fence
Monteux et al. (2018)
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Bacterial community structure:
* Converges in intermediate layer to AL
* Shows increased aerobic abundance
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Permafrost thaw, plant and microbial effects on respiration

Intercept or slope (estimate and 95% Cl)
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Intrinsic respiration

Monteux et al. (2018)
ISME Journal 12: 2129-2141
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Bacterial community structure:
e Explains variation in soil respiration
(but differently with deep thaw)



Interacting controls on arctic soil carbon losses
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Respiration responses to warming: what do we (not) know?
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ITEX network: a unique opportunity to fill a gap

e Standardized warming method (+ snow
manipulations), long-term, realistic field conditions

* Data on respiration responses
* Data on long-term vegetation/trait changes
e Data on microbial community responses

 New synthesis: How does climate warming affect &
carbon losses from tundra, and what is the role 01;‘\ 4
direct and indirect drivers? (i.e., linking the above) \@o& H°

(-> 2-yrs postdoc position in my group (recruitment this autumn))<




Things to take home

* Climate warming (thawing) strongly alters
belowground plant communities (roots)

* Plant species in permafrost soil harbour different
rhizosphere microbial communities

* Microbial community matters for decomposition of
thawing permafrost soil

e Climate warming (thawing) can thus affect C-losses
via alterations in bacterial communities, partly via
changes in plant community/rooting patterns



Plant-soil responses to experimental permafrost thaw
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Snow fence: Surface subsidence
> wet depressions (strongestin spring



