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Soil respiration plays a crucial role in global carbon cycling. While the response of soil respiration to abi-
otic drivers like soil temperature and moisture is fairly well understood, less is known about the effects
of biotic drivers, such as plant above- and belowground productivity or plant diversity, and their inter-
actions with abiotic drivers on soil respiration. Thus, current predictions of soil respiration to summer
droughts might miss relevant biological drivers and their interactions with abiotic drivers. Since drought
events are expected to increase in Central Europe in the future, we simulated early summer drought
using rainout shelters at 19 grassland sites, which differed in plant productivity and species richness in
central Germany in 2002 and 2003. We tested the potentially interacting effects of drought with biotic
drivers, i.e. annual above-ground productivity, species richness and root biomass, on the drought re-
sponse of soil respiration in temperate grasslands. In both years, drought led to a significant reduction in
soil respiration. The drought-induced reduction in soil respiration was largely driven by the reduction in
above-ground productivity in response to drought. The extent of the drought response of soil respiration
was dependent on the species richness level of the site and this interacting effect was explainable by the
variation in root biomass (root biomass and species richness were positively correlated). Our findings
highlight the importance of biotic drivers for the quantification of the drought response of soil respiration
in grasslands.
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