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Soil is a hyper-heterogeneous environment, and how plants respond to changes in belowground
variations in microclimate, soil properties and biota is extremely difficult to disentangle.
Environmental gradients have been proposed as useful to help understand how root traits
mediate plant responses to soil hyper-heterogeneity, and if in turn, there is a feedback mechanism
that then impacts soil processes.
We present data from studies of forests and prairies situated along temperate elevational
gradients. We measured functional traits from individual plant species and also in species
mixtures at the community level. Distinct patterns in aboveground traits were found with
increasing altitude. However, even though there were changes in soil biota, physical and chemical
properties along gradients, we show that at the species level, several plant root traits were more
sensitive to variations in local soil properties, compared to global variations along the elevation
gradient. At the community level however, patterns of trait variation in individual species were
often masked. Earthworm populations were also mostly driven by local soil properties, and
elevation and plant species composition had only an indirect effect on population size. We also
demonstrate that increased diversity in soil microbial communities was linked to the species
composition of vegetation at a local level, rather than broad scale soil or climate characteristics.
Results will be discussed with regard to their impact on shaping soil processes such as carbon
stockage, aggregation and hydraulic conductivity. Integrating these data into conceptual models of
mountain ecosystem functioning is a challenging next step.
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