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and invasion biology to assess European gradients of
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Background & Aim: Grasslands are spatially and economically highly important for
European agriculture and biodiversity. However, their species diversity and ecosystem
functioning might increasingly be threatened by climate extremes and invasion
dynamics. SIGNAL is a coordinated, distributed field and mesocosm experiment across
a pan-European precipitation and continentality gradient connecting 10 experimental
sites between Belgium and Israel. We address vulnerability and resilience of grasslands
towards extreme drought and invasive pressure.

Materials & Methods: By newly implementing a coordinated distributed experiment,
we test the following 4 hypotheses: Extreme weather events (Hypothesis H1) and the
presence of invasive species (H2) can act as pressures threatening biodiversity, resilience
and ecosystem services of semi-natural grasslands and can suddenly drive them beyond
thresholds of system integrity (tipping points and regime shift). On the other hand,
biodiversity itself may buffer against change. Potential stabilising mechanisms include
species richness, presence of key species such as legumes (H3) and within species
diversity (H4).

Main Results & Conclusions: Data from the SIGNAL field-experiment clearly
suggest, that mesic grasslands throughout Europe are surprisingly stable under drought
and invasive pressure. In contrast, drier sites are more endangered. In mesic grasslands,
biomass production was not reduced by a severe drought event, invaders were not able to
spread and showed high mortality. However, drier (more southern and more continental)
sites along the gradient suffered more from drought, showing losses in biomass production
directly after drought (which did not persist until the end of the growing season, though).
Our multisite-experiment highlights a surprising degree of stability against extreme
drought and invasive species in mesic grasslands.
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