PLANT-SOIL RESPONSES TO
EXPERIMENTAL PERMAFROST THAW
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Carbon cycle in the Arctic
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Arctic ecosystem carbon feedbacks to our climate
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Climate warming effects on ecosystem respiration

| Spring Dorrepaal et al. (2009)
Nature 460: 616-619
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Long-term warming response, especially in deep soil layers



Permafrost thaw effects on nutrient availability
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Global Change Biology 18: 1998-2007

High availability of plant-available N in deep soil layers






Arctic ecosystem interactions feedback to our climate
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Permafrost thaw e fects on plant roots

Snow fence: doubled snow thickness
active layer depth 10 cm deeper (after 5 years) S
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Permafrost thaw effects on plant roots

Root growth measured in
2014-2015 (after 9-10 wmters)

Snow fence Surface sub5|dence + wet depressmns
e Erlophorum vaginatum
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Permafrost thaw effects on plant roots

Control Snow fence
B GRA Grasses/sedges (Eriophorum)
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Newly-thawed permafrost - DNA
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Permafrost thaw effects on soil microbes

Control Deep-thaw
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Monteux et al. (2018)
ISME Journal 12: 2129-2141
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Bacterial community structure:

converges in intermediate layer to AL
shows increased aerobic abundance
explains variation in soil respiration



Permafrost thaw on a slope: initiating thermokarst?
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Active layer depth

2014 2015 2016 2017 2018 Dorrepaal et al.
40 unpubl. data
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Surface elevation change




Surface elevation change
July 2017-Aug 2018
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Some plant responses
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Things we measured so far
With help from TFS (GIS and EDC !!!)

Abiotic:

* Snow thickness (2015, 2016)

* Thaw depth/active layer thickness (all years)

» Surface elevation (2017, 2018)

» Air/soil tgmperature (2015- 2017)

e Nutrlen% avallablllty (2018- 19)
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Feel welcome to join!



Summer control Open-top

. hexagon (plue) chamber (red)
Winter snowfence plots:

North NW

Grid (for e.g.
thaw depth and
surface elevation)

Winter control plots:

Snowfence:

Root exclosure

Summer control Open-top collars (white)

hexagon (plue) chamber (red)

South part of
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not in use)
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. ............................................. . to road



Conclusions

* Permafrost thaw can stimulate both plant and
soil microbial processes, which may interact

* Consequences for carbon and nutrient cycling
is therefore hard to predict

: = * Running a long-term field experiment on the
other side of the globe is not easy and would
not have been possible without the help of

Toolik Field Station!

= Please contact me in the breaks (skype: ellenipy)
or later (ellen.dorrepaal@umu.se) if you have

* ideas you would like to pursue in this field
facility!
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Plant-soil responses to experimental permafrost thaw
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