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Abstract 

Neobiota are one of the main reasons of biodiversity decline in the world (e.g. KOWARIK 2003; HULME 2007). They 
cause high financial costs for monitoring, management and control measures and thereby also represent a 
significant socioeconomic challenge (COLAUTTI et al. 2006; OLSON 2006). In Austria there occur at least 225 well 
established alien plants (ESSL & RABITSCH 2002), of which 112 species (76 neophytes and 26 archeophytes) have 
thus far been found in the National Park "Donau-Auen" (DRESCHER & MAGNES 2002). Hence, alien plants 
nowadays comprise about 13% of vascular plant biodiversity in this nature reserve (DRESCHER & MAGNES 2002). 
One of these non-native plant species is the North American box elder tree Acer negundo. Since the beginning of 
the 19th century this tree species has spread mainly in anthropogenically disturbed areas, including softwood 
floodplain forests along rivers. Box elder were rated in Austria as an invasive species first in 2002 (DRESCHER & 
MAGNES 2002; ESSL & RABITSCH 2002; WALTER et al. 2005). The Danube east of Vienna is one of the last near-
natural, extensive and free-flowing rivers in the middle of Europe (LAZOWSKI 1997). Its associated floodplain forest 
is characterized by dynamic processes triggered through the annual high water 4 in summer, caused by alpine 
snow-melt (LAZOWSKI 1997). Such disturbance regimes support the formation and persistence of open gravel and 
sand banks, where specialized flooding-tolerant pioneer plant communities can establish (LAZOWSKI 1997; GEPP 
1986). In these dynamic open habitats box elder Acer negundo can establish highly efficiently. In its native range 
this very fast growing pioneer tree utilizes a broad range of habitat types (MĘDRZYCKI 2011). The fast spread of an 
alien plant frequently has a negative impact on autochthonous ecosystems, i.e. biodiversity decline or loss (via 
hybridization), competitive displacement of native species, changes in (abiotic and biotic) habitat conditions, 
including the deprivation of the nutrition basis for a certain specialist fraction of the native fauna (SCHULDES & 
KÜBLER 1991; KOWARIK 1995, 1996), and other ecosystem functions (e.g. PYŠEK et al. 2009; VILÀ et al. 2000, 2009, 
2011). In the case of the Danube floodplain forests, Acer negundo has a negative influence on the silver willow 
floodplain in open and disturbed habitats (DRESCHER et al. 2005). Due to its fast germination and growth rate 
(MĘDRZYCKI 2011; PORTÉ et al. 2011) it can rapidly build a second lower tree layer which is increasing canopy cover 
and consequently reduces the growth and establishment of light-demanding young willows and other pioneer 
plants (ESSL & RaBitsch 2002; PORTÉ et al. 2011). In the present study we examined the invertebrate herbivore 
communities (ectophages and endophages) of two syntopic maple tree species, the invasive Acer negundo and the 
native A. campestre, in a floodplain forest in eastern Austria. The associated invertebrate fauna  of A. negundo 
remains largely unknown in the European range. We assessed whether A. negundo (1) experiences a lower 
herbivore load; (2) has a different herbivore community, (3) dominated by generalist feeders; and (4) may be 
overall less damaged by herbivores than the co-occurring native A. campestre. Field work started in April 2011 
with the selection of 21 trees of Acer campestre and A. negundo, in a floodplain forest near Orth an der Donau. 
We collected herbivorous insects, snails and slugs (4,342 individuals; 100 species) and also recorded the leaf area 
loss on 630 leaves (15 leaves per tree) over the vegetation period. Furthermore we measured various micro-habitat 
descriptors like tree height, trunk diameter, distance to nearest forest edge, and distance to nearest water body. 
Rarefied herbivore species richness and diversity on A. negundo and A. campestre was almost identical, whereas 
nearly twice as many herbivore individuals were found on the native tree species. Nevertheless, A. negundo 
experienced similar proportional leaf damage (36.6%) as A. campestre (44.9%). The proportion of specialized 
herbivores was six times higher on A. campestre (19 species, 281 individuals) than on A. negundo (7 species, 40 
individuals).  Leaf miners and plant gulls did not infest the invasive Acer species. Hence, insect assemblages on A. 
negundo were more strongly dominated by generalist feeders. For species composition of host specialists, tree 
species identity was the most influential factor, whereas communities of polyphagous herbivores were affected 
more strongly by structural tree and site characters. Many studies detected that herbivore richness may strongly 
depend on the time of introduction of an invasive alien plant species because the formation of assemblages of 
insects on these plants needs considerable time (time hypothesis: SOUTHWOOD 1961; BRÄNDLE et al. 2008). In our 
study the less homogeneous communities on Acer negundo could be explained by the not yet completed co-
evolutionary process. Our study show that, in line with expectations, (1) the native field maple harbors a herbivore 
community comprising many specialists, which is relatively predictable and compact; (2) herbivore communities 
on the invasive alien box elder are dominated by opportunists and less predictable; (3) faunal differentiation 
between the native and neophyte tree depends on whether in a focal herbivore taxon specialists or generalists 
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prevail; (4) these patterns are rather similar with regard to herbivore species composition and abundance, 
whereas herbivore species richness and diversity do not show noticeable differences. Accordingly, Acer negundo is 
colonized from the meta-community of regionally available herbivorous invertebrates by basically the same rules 
as every other tree, but turns out to be rather unattractive (or impossible to colonize) for most of the Acer 
campestre host specialists. My study from the Danube floodplain showed that the invasive alien tree species Acer 
negundo and its native congener A. campestre are affected by a similar herbivore pressure, which indicates that 
the invasive tree species is already integrated into the food web of the Danube floodplain forest (with regard to the 
herbivore feeding damage and to the species composition of the local fauna). Herbivorous invertebrates are an 
important component of terrestrial food webs. Many other taxa (i.e. zoophagous predators) depend on them for 
food (TALLAMY 2004). Should Acer negundo be able to replace native pioneer trees (especially the silver willow 
floodplain) in the National Park "Donau-Auen", the consequences for the associated food web, however, cannot 
yet be predicted. Herbivore communities of Salix do hardly overlap with those of Acer species, because they do 
not share similar secondary plant metabolites phytochemical substances. Hence, specialist Salix herbivores are 
not expected to switch on the neophyte and would therefore lose their host if this would be completely 
outcompeted. The specialist herbivore community of Salix alba would likely be replaced by an insect assemblage 
dominated by generalists recruited from other deciduous broad-leaved trees occurring in the region. This could 
have unpredictable effects on interactions at higher trophic levels (GRATTON & DENNO 2005). Two major question 
will be (1) whether herbivore damage can contribute to constrain the fitness of A. negundo to such an extent that 
this may affect the future distribution and abundance of this tree species in the Danube floodplain forest and (2) 
to what extent the different herbivores that occur in the area (whether specialist or generalist) will be able to 
include the invasive box elder more strongly into their host range. 

 
References 

BRÄNDLE, M., KÜHN, I., KLOTZ, S., BELLE, C. & R. BRANDL 2008. Species richness of herbivores on exotic host plants increases with time since 
introduction of the host. Diversity and Distributions 14: 905-912. 

COLAUTTI, R., BAILEY, S., VAN OVERDUSJK, C., AMUNDSEN, K., & H. MACISAAC 2006. Characterised and projected costs of nonindigenous species in 
Canada. Biological Invasions 8: 45-59. 

DRESCHER, A. & M. MAGNES 2002. Anthropochoren im Nationalpark Donau-Auen – Ziele von Bekämpfungsmaßnahmen oder Bereicherung der 
Biodiversität? Bundesanstalt für alpenländische Landwirtschaft (BAL), Bericht über das 10. Österreichische Botanikertreffen vom 30. Mai bis 1. 
Juni 2002 in Gumpenstein: 141-144. 

DRESCHER, A., FRAISSL, C. & M. MAGNES 2005. Neobiota in Österreichs Nationalparks – Kontrollmaßnahmen. Kapitel 8.2., Nationalpark 
Donauauen. - In: Bundesministerium für Land- und Forstwirtschaft, Umwelt und Wasserwirtschaft (Ed.), Aliens – Neobiota in Österreich. Grüne 
Reihe Band 15: 222-254, Wien, Köln, Weimar.. 

ESSL, F. & W. RABITSCH 2002. Neobiota in Österreich. Umweltbundesamt, Wien. 

GEPP, J. 1986. Auengewässer als Ökozellen. 2. Edition, Grüne Reihe des BMGU, Wien. 

GRATTON, C. & R.F. DENNO 2005. Restoration of arthropod assemblages in a Spartina salt marsh following removal of the invasive plant. 
Phragmites australis. Restoration Ecology 13: 358- 372. 

HULME, P.E. 2007. Biological invasions in Europe: drivers, pressures, states, impacts and responses. - In: HESTER, R. & R.M. HARRISON (Eds): 
Biodiversity under threat issues in environmental science and technology. Royal Society of Chemistry: 56-80Cambridge. 

KOWARIK, I. 1995. Ausbreitung nicht einheimischer Gehölzarten als Problem des Naturschutzes? - In: BÖCKER, R., GEBHARDT, H., KONOLD W. & S. 
SCHMIDT-FISCHER (Eds.): Gebietsfremde Pflanzenarten: Auswirkungen auf einheimische Arten, Lebensgemeinschaften und Biotope; 
Kontrollmöglichkeiten und Management: 33-56, Landsberg.  

KOWARIK, I. 1996. Auswirkungen von Neophyten auf Ökosysteme und deren Bewertung. Texte des Umweltbundesamtes 58: 119-155. 

KOWARIK, I. 2003. Biologische Invasionen. Neophyten und Neozoen in Mitteleuropa. Stuttgart. 

LAZOWSKI, W. 1997. Auen in Österreich - Vegetation, Landschaft und Naturschutz. Monographien Band 81, Wien. 

MĘDRZYCKI, P. 2011. NOBANIS – Invasive Alien Species Fact Sheet – Acer negundo. – Available at: Online Database of the European Network on 
Invasive Alien Species – NOBANIS. www.nobanis.org (accessed: 02/05/12). 

OLSON, L.J. 2006. The Economics of Terrestrial Invasive Species: A Review of the Literature. Agricultural and Resource Economics Review 35 (1): 
178-194. 

PORTÉ, A.J., LAMARQUE, L.J., LORTIE, C.J., MICHALET, R. & S. DELZON 2011. Invasive Acer negundo outperforms native species in non-limiting 
resource environments due to its higher phenotypic plasticity. BioMed Central Ecology 11; 28. 

PYŠEK, P., LAMBDON, P.W., ARIANOUTSOU, M., KÜHN, I., PINO, J. & M. WINTER 2009. Alien vascular plants of Europe. - In: Handbook of Alien 
Species in Europe. Edited by DAISIE: 43-61,Dordrecht.. 

SCHULDES, H. & R. KÜBLER 1991. Neophyten als Problempflanzen im Naturschutz. – In: Landesanstalt für Umweltschutz, Baden-Württemberg 
(Eds.). Arbeitsblätter zum Naturschutz 12: 1-16. 

SOUTHWOOD, T.R.E. 1961. The number of species of insect associated with various trees. Journal of Animal Ecology 30: 1-8. 

TALLAMY, D.W. 2004. Do Alien Plants Reduce Insect Biomass? Conservation Biology 18: 1689-1692. 

VILÀ, M., WEBER, E. & C.M. D’ANTONIO 2000. Conservation implications of invasion by plant hybridization. Biological Invasions 2: 207-217. 

VILÀ, M., BASNOU, C., PYŠEK, P., JOSEFSSON, M., GENOVESI, P., GOLLASCH, S., NENTWIG, W., OLENIN, S., ROQUES, A., ROY, D.B. & P.E. HULME 2009. How 
well do we understand the impacts of alien species on ecological services? A pan-European cross-taxa assessment. Frontiers in Ecology and the 
Environment 8 (3): 135-144. 

VILÀ, M., ESPINAR, J.L., HEJDA, M., HULME, P.E., JAROŠÍK, V., MARON, J.L., PERGL, J., SCHAFFNER, U., SUN, Y. & P. PYŠEK 2011. Ecological impacts of 
invasive alien plants: a meta-analysis of their effects on species, communities and ecosystems. Ecology Letters 14: 702-708.  

WALTER, J., ESSL, F., ENGLISCH, T. & M. KIEHN 2005. Neophytes in Austria: Habitat preferences and ecological effects. Biological Invasions 5: 13-25. 

 
Contact 

Department of Tropical Ecology & Animal Biodiversity 
animal_diversity@univie.ac.at 

University of Vienna 
Rennweg 14 
1030 Vienna 
Austria 

mailto:animal_diversity@univie.ac.at

