Recovery of mesofauna after volcanic disturbances on Reunion Island

CONTEXT

Natural recolonization by soil invertebrates of disturbed environments is a key issue for the maintenance of biodiversity, especially in a context of habitats threatened by exotic plant species. Studies related to the recolonization by soil invertebrates of habitats destroyed by lava flows are particularly scarce. Among soil fauna, Collembola (arthropods) contribute greatly to many functions in soil like litter decomposition and nutrient cycling.

OBJECTIVES

This study aimed at answering the following questions: Does distance to natural habitats (forests) affect Collembola recolonization? Do exotic plant species influence this recolonization? Which traits allow rapid recolonization?

Our study was performed in the Reunion island, where several habitats have been destroyed by lava flows over several years (1943,1953,1986,2007) and where 3500 introduced plant species threaten the functioning of ecosystems.

DISCUSSION & CONCLUSIONS

 Exotic plant species influence the recolonization of lava flows by Collembola as they increased the abundance of Collembola in the litter of lava flows. This effect of exotic plants is supported by the increase in collembolan species richness with exotic plants in the litter of the three habitats. Exotic plant species may provide organic matter supply and nutrient availability [START_REF] Ehrenfeld | Effects of exotic plant invasions on soil nutrient cycling processes[END_REF].  The fact that species richness in soil decreases with the distance to forest suggests that forest would be a habitat source for the recolonization of lava flow soil. This does not support the observation of [START_REF] Fattorini | Biogeographical kinetics on an island volcano (Capelinhos, Azores)[END_REF] in the Azores.  The dominance of edaphic trait species in lava flows was unexpected as epigeic species with developed locomotory appendices and sense organs were supposed to colonize more rapidly. We hypothesize a colonization through air from soil on trees in forests [START_REF] Dunger | Colonization behaviour of Collembola under different conditions of dispersal[END_REF].

RESULTS

Figure 1c: Species richness in soil as a function of the distance to the closest forest in Lava flows. Abundance of collembola in litter of lava flows (Fig. 1a; F=22,98; p=0,003) and species richness in litter of the three habitats (Fig. 1b; F=6,99; p=0,016) increased with the percentage of exotic plants. Species richness in soil of lava flows decreased with the distance to the nearest forest (Fig. 1c; F= 3,651; p=0,056). Result of type III analysis from linear regression on the variable previously selected by GLM with stepwise among, % exotic plants, Longitude, Latitude, Altitude, Distance to forest and Lava flow year (Fig. 1a,1c) or Habitat (Fig. 1b).
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Footnotes: C-43, C-53C-86, C-07: lava flows of 1943, 1953, 1986 and 2007 respectively 
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  Figure 2: Redundancy analysis (RDA) of Collembola species traits in all microhabitats, constrained by habitats. Constrained inertia= 25,13%.

Figure 1b :

 1b Figure 1b: Species richness in litter as a function of the percentage of exotic plants in the three habitats (Lava flow, forest culture).

Figure 1a :

 1a Figure 1a: Abundance in litter as a function of the percentage of exotic plants in Lava flow.
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