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Background and aims: Hydraulic properties such as infiltration capacity play an important role for soil erosion,
run-off and water availability to plants and for the prediction and management of ecosystem processes. While a
number of studies showed that vegetation influences soil hydraulic properties, limited knowledge exists of how
plant species diversity might influence soil hydraulic properties.
Methods: We quantified the change in infiltration capacity affected by soil structural parameters (bulk density,
porosity and soil organic carbon content) with plant communities of different species richness (1 to 60 species)
and functional group composition (grasses, legumes, small herbs, tall herbs) in a grassland biodiversity experiment
(Jena Experiment) covering a gradient in soil texture. We conducted two infiltration measurement campaigns
(May and October 2012) using a hood infiltrometer.
Results: Although the spatial variation of the infiltration rate and the interactions among soil- and vegetation characteristics are very complex, our research shows that plant species richness systematically increased infiltration
capacity of the topsoil in the studied grassland in both seasons. The presence/absence of particular plant functional
groups did not affect the infiltration capacity. Path analysis suggests that bulk density (or inversely porosity) and
soil organic carbon play an important role in mediating plant diversity effects on infiltration capacity. Plant species
richness correlated positively with soil organic carbon content and porosity, while negatively with bulk density
with subsequent effects on infiltration capacity. Texture did not correlate with the infiltration capacity at any time.
In May earthworm biomass increased water infiltration, but this effect was not attributable to changes in soil
structural parameters.
Conclusions: The present multivariate approach identifies important ecological drivers of soil hydraulic properties
suggesting the significant of complex interactions between plant species richness, earthworms and soil structural
parameters on saturated soil hydraulic properties, while showing little impact of soil texture.

