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Increasing growth of erect shrubs species, WHalix richardsonii have been well documented in Arctic tundra. This
shrubification of the North causes profound charigesater, energy and nutrient feedbacks betweemibsphere, geosphere
and atmosphere (Myers-Smith et al 2011). Howewav,dtudies have yet to examine the impact of theaages on the carbon
(C) cycle in soils. Our objective is to quantifyetibalance and distribution of organic carbon inssassociated with the
colonisation ofS. richardsoniiat the northern limit of its distribution. For dgi so, we compared colonised with uncolonized
zones crossed with hydrologically active vs inaetones.

We rely on the “soil bank mechanism” framework (tome et al 2011) to make our soil C balance ptixdis. It is now
established that fresh energy-rich C (e.qg. plétet)istimulates microbial populations and decortmosof soil humified organic
matter (SOM). This phenomena called Priming Eff&&) is modulated by the concentration of nutriéntéhe soil solution.

At low soil fertility, PE may lead to an overallit€ loss, as micro-organisms enhance the decortiposif nutrient-rich SOM
to satisfy their nutrition. In our study, we assuilmat the shrubification will increase fresh enerigf input but at the same time
decrease soil nutrient fertility. We also assunad the activity of hydrology may replemsh sonti’ﬂny leading to the following

4 cases scenario (Table 1): ., o
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Figure 1. Location of the study site.
Along two alluvial fans in the valley, we estabkshin 2016 five treatments, split between 30 padhat included three
sediment input levels (None, Low, High); tso richardsoniicolonization levels (In, Out) and three repetisiolm a given 70 x

70 cm patch, a soil core (diameter 6 cm) was sainheil the permafrost was reached (maximum depttRel5 cm). Three

layers were visually defined corresponding to thezon O, Al, A2. Soils were kept fresh (4°C) beftaboratory analyses.
Cores were sieved at 2 mm and 50 g were set amiddnéracterizing usual soil properties. The reingisoil were wet sieved
with three additional mesh sizes: 1 mm, ®and 63um to separate four SOM compartments (roots, caarddine particulate

organic matter and recalcitrant organic mattereafter named Root, POMg, POMf and ROM, respect)v€lyN analyses were
conducted with a mass-spectrometer for each soipastment (300 samples). Soil C stock (g)were calculated accounting
for bulk density and core volume. Finally, in egudtch, a 20 cm * 20 cm area were defined to samgaeand shoot plant
biomass. Data analyses were performed with theftva® (R Development Core Team 2017).

Our design distinctively crossed three levelsaif gH, considered here as three levels of sotllitgr, with two levels
of plant living biomass, considered here as twelewf fresh energy input into the soil (Figure BA-These first results
confirmed that our framework can be used to undadsthe C storage variation with the presencs.afchardsonii We also
assumed that soil C storage likely occurs in saihified organic matter compartments, where soibdgmosition have already
processed the most labile forms of carbon. Figa@d show that smaller is the organic matter cormpant, significantly
lower is its C/N ratio and higher is its 13C comfios. This likely indicates that the carbon molkcwas relatively more used
(by respiration) in comparison with the one ofagen (by absorption). In this process, soil 12Clieen preferentially respired.
Altogether, these two results suggest that thelestadoil organic matter compartment are the orferevsoil C would be likely
stored in the long-term. Finally, figure E showattthere is no impact of shrubification on soil @Gem all soil compartments
and all horizons were considered. However, wherllesid®M compartments were considered, shrubificaktiad a net positive
impact on soil C storage, but only when there wasugh soil nutrients. This results were significemt1 layer at 0.001 p-
value level, while only a tendency was found for. FiBiis result may be explained by the strong miiedodctivity of HO layer,



where most roots were present and microbes cowe tantinuously decomposed the most recalcitrantd@Mpartment with
the constant input of fresh OM. In contrast in E{dr, roots and fresh OM were less present, life@lgring the C sequestration.
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Figure 2. Effect of the shrubification and three sedimamiit levels on soil functioning. Figure A presestd pH measured in water.
Figure B presents plant biomass (shoot and roofjsared n 20*20 cm area. Figures C and D presenta&idand 13C compoasition in
the different soil organic matter compartments s&ed by wet sieving. Figures E and F presentgtpact of the shrubification on the
C storage, considering all OM compartments and onflge POMf — Horizon 1 OM, respectively. Lettenglicate significant
differences between treatments using a MANOVA pdoce and a po-hoc Tukey test at 0.0%-level.

Overall, our preliminary results indicate that #wél bank mechanism framework may be applied teustdnd the differences
in soil C balance from our treatments. In conclosise encourage further studies to focus on seg@uestration in arctic
tundra in regards to the habitat fertility.
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