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Environmental and spatial variables driving plant species composition in
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Conservation and effective sustainable management of mountain wetlands requires a good
knowledge of both local environmental drivers and territorial variables at the landscape scale.
In this study, we try to answer to the following questions: (i) What are the main environmental
factors driving species composition at the local scale? (ii) What are the differences in environ-
mental variables controlling plant assemblage between palustrine and lacustrine wetlands? (iii)
What is the role of spatial factors in determining the variation in plant species composition of
mountain wetlands? To address these questions, we used a vegetation plot dataset sampled at 48
mountain wetlands in central-northern Apennines (central Italy, Southern Europe), corrobor-
ated with environmental and spatial variables derived by GIS (altitude, rainfall, temperature,
substrate type, woody vegetation proximity). We also considered others parameters recorded in
the field, including wetland sizes and water depth. The significance of the environmental vari-
ables was tested with the Canonical Correspondence Analysis (CCA) ordination technique. Par-
tial Mantel test was used to calculate the partial correlation between species and ecological
matrices, checking for any spatial effects. CCA results indicated that three factors — water
depth, substrate type and altitude — sufficiently explain the patterns of plant species as-
semblage in mountain wetlands, highlighting a gradient from helophytic to hydrophytic com-
munities along the first axis. The results of separated CCAs, performed for two types of wet-
lands, showed that floristic variation in lacustrine wetlands is mainly related to altitude, rain-
fall, temperature, two substrate types and water depth; while in palustrine wetlands it is related
only to one substrate type and rainfall. Partial Mantel test showed that mountain wetland ve-
getation was associated with variation in substrate type, but not directly with sample spatial
locations. Considering that substrate types, water depth and climatic factors drive plant species
composition in Apennines humid ecosystems, our results may have important implications for
conservation and management of such wetland plant communities, especially in a perspective
of the ongoing climate change.
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