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Contact: catherine.cochard@clermont.inra.fr Grasslands offer many ecological and agronomical services (forage production and quality, biodiversity, carbon sequestration) that are expected to be threatened by climate change and increased weather variability. Sensitivity of biomes is expected to be higher in temperate climatic zones in comparison with semi-arid zones due to low plant adaptation to water shortage and heat in temperate zones. Dependence of grassland biomass on precipitation is well recognized but other climatic indices may improve estimation of the consequences of global warming and elevated CO 2 on drought conditions. To determine sensitivity of grassland biomass to climate change variability, field manipulation experiments were setup in Europe (France, Hungary, Ireland, Switzerland) and outside Europe (Brazil, Senegal, South Africa).
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Precipitation -potential evapotranspiration (annual, mm) • Climatic water balance (P -PET) explained variation of grassland biomass across climatic zones (temperate to semiarid) with higher accuracy than precipitation. • P -PET = -215 mm induced a two fold reduction of grassland biomass.

• We also observed that grasses are more resistant to severe drought than legumes but the latter should be maintained under elevated CO 2 x warming conditions x mild drought.

• Combined with long-term observation, in situ manipulation experiments of climatic drivers improve knowledge on drought, warming and elevated CO 2 impacts on ecosystems.