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Report Summary  
 
 

A review has been undertaken on how the functional trait approach can be applied to 
the understanding of the effect of invasive exotic plants on ecosystem services in 
Europe. From an initial list of more than one hundred exotic species, a shortlist of 26 
problematic exotic invaders (PEI) was identified. This was based on the published 
literature and an expert consultation among RUBICODE members, as well as 
researchers in other major European consortia (such as the ALARM and DAISIE 
initiatives). The PEI were characterised in terms of plant functional traits, taxonomic 
family, habitat of origin, and preferred habitat in Europe. Invader response traits 
(those that allow the PEI establishment and expansion over its target habitat) and 
invader effect traits (those that mediate the PEI effects on ecosystem services as 
defined by the Millennium Ecosystem Assessment) were also sought. In accordance 
with the trophic interaction approach, records were made of how the plant invasion 
affects other trophic levels, such as herbivores, pollinators, parasites, etc. and whether 
its effects on the trophic web were direct (e.g. competition for pollinators) or indirect 
(e.g. replacement of dominant vegetation). The following are the main conclusions of 
the study: 
 
1. Within the large number of exotic plant species found in Europe, only a small 
proportion can be defined as PEI (= problematic exotic invaders, i.e. species which 
spread over the landscape and where negative effects on community structure and/or 
ecosystem processes and services have been documented in the literature). This means 
either the threat perceived from exotic plants in the region has been overestimated or, 
more likely, their negative effects on community structure and ecosystem processes 
and services have not been documented enough in the peer-reviewed literature. 
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2. Four botanical families represented c. 50% of PEI species. However, the other 50% 
was represented by 14 botanical families. Hence, although taxonomic or phylogenetic 
information should help predicting potential PEI, the risk does not appear to be 
confined to particular clades.  
 
3. In terms of original and target geographical distribution, 85% of PEI species come 
from the Americas (especially North America) and Asia. PEI occur in most European 
biomes. Although they are very common in highly disturbed ecosystems (e.g. 
agriculture and roadsides), they also appear often in less disturbed ones, such as 
forests.  
 
5. PEI belong more commonly to the Phanerophyte and Hemycriptophyte life-forms. 
They also tend to show agamic regeneration, small seeds, high specific leaf area, high 
leaf nitrogen content, high seed number and wind dispersal. Whether these patterns 
can be associated to one or more consistent “PEI syndromes” cannot be assessed until 
further development of large-scale plant trait and vegetation survey databases allow 
comparison with the traits of native species that make up the resident target 
communities. 
 
6. 62% of PEI cases involved trophic levels other than plants. These trophic levels 
were related to the PEI responses to the environment (e.g. pollination) in 
approximately half of the cases, and to PEI effects on communities and ecosystems in 
the rest. This highlights the importance of considering multi-trophic interactions in 
plant invasion ecology. 
 
7. PEI showed not only negative but also positive effects on ecosystem services. PEI 
negative effects were more common on regulating and supporting ecosystem services 
than in provisioning and cultural services, whereas PEI positive effects were similarly 
distributed among the categories of ecosystem services. 
 
8. The plant response traits more commonly invoked as an explanation for PEI spread 
over the landscape were seed number, agamic regeneration and growth rate. 
 
9. The plant effect traits more commonly invoked as an explanation for PEI impacts 
on community structure or ecosystem functioning or services were plant chemistry, 
growth form and floral characteristics. 
 
10. The findings summarised here point to a number of characteristics that, rather than 
influencing spread over the landscape or their effect on communities and ecosystems, 
are associated with their attractiveness to different sectors of society for importation 
and cultivation (e.g. industrial, aesthetic and nutritional uses). The consideration of 
such traits, in addition to response and effect traits, should improve prediction or early 
identification of potential PEI. 
 


