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Disturbance is among the important factors structuring the taxonomic,
phylogenetic and functional composition of terrestrial plant assemblages
(Pickett and White, 1985). The reaction of plant assemblages on disturbances
has thereby at least two components: resistance (ability to withstand
disturbance) or resilience (recovery from disturbance to the original state).
Resistance and resilience is supposed to depend on the functional traits of the
predominant species in the assemblage, which is strongly affected by land-use
history. Therefore ecosystems with a history of frequent disturbances (e.qg.
grazing and trampling by livestock on grasslands) should consist of species with
adaptations to frequent disturbances. To test this idea we designed an
experiment inducing a disturbance event across a broad biogeographic gradient
(see Fig 1) to test the following hypotheses:

1. Ecosystems with higher levels of anthropogenic disturbances will be

composed of species adapted to these disturbances and thus the
vegetation should be more resistant and resilient to experimental

trampling by humans than ecosystems with infrequent disturbances.



2. Plant functional traits (e.g. growth form) allow to predict resistance and
resilience of the vegetation. Perennial plants with a slow growth rate and
below-ground buds will have high resistance while the ability to re-sprout

as well as a high growth rate should favour resilience,.

In ten European countries we established 39 experimental sites (Fig. 1) either in
grassland (n = 17) or forest ecosystems (n =22). On these sites we set one
disturbance event with different levels of disturbance intensity by systematic
human trampling of the field layer following a protocol recommended by Cole
and Bayfield (1993). Vegetation surveys took place prior to the disturbance
event and two to four weeks as well as one year after the event. Percentage
cover of the vegetation (excluding litter and dead plant material) as well as for
each species of vascular plants was visually estimated on each experimental
plot. Therefore, our experiment investigated the vegetation response following
trampling which affected aboveground tissues. Indices for resistance and
resilience were calculated for the total vegetation as well as for the more

common species.
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Fig. 1: Distribution of sites across a Pan-European network (yellow=grassland,

green=forest)



For resistance, our results highlight the importance of the history of
anthropogenic disturbances. This history is like a filter leading to an assembly of
species from the regional pool with adaptations to disturbances (e.g. small
leaves, rosettes). Therefore, ecosystems such as grassland with a long land-
use history are more resistant to disturbance events than less frequently
affected or managed ecosystems such as forests. In contrast to the results for
resistance, we do not find differences in resilience between ecosystems with a
different land-use history. For resilience, environmental factors such as higher
irradiation (grassland, open forest) or water availability (higher precipitation) and
functional traits related to potential growth rates are found to be most important
(e.g. aridity, continentality, LDMC or SLA).

Overall our results support the hypotheses that resistance is a function of
land-use history and traits of species. For resilience our results show that in
contrast to our initial hypotheses environmental factors are more important than
traits of species. Resilience, the ability of vegetation to re-develop when
damaged, is crucially important in predicting responses to disturbance or other
environmental change. Our finding that resilience depends on environmental
factors suggests that climate change will also influence resilience of

ecosystems and therefore also resilience of ecosystem processes and services.
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