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across these land- uses may result predominantly from  environmental 
constraints overpowering the importance of local species  interactions 
(Münkemüller et al., 2014). It is possible that different outcomes 
would be produced if we down- scaled the species pool to a particular 
land- use (Münkemüller et al., 2014). Moreover, capturing evidence of 
competitive exclusion would require us to focus on a specific feeding 
guild (e.g., competition between predators), whereas our study consid-
ers all ecological guilds and trophic levels of ground- dwelling arthro-
pods. Therefore, the functional overdispersion observed herein might 
simply reflect the large range of niches occupied by species in native 
forest comparatively to the other land- uses.

4.2 | Land- use change filtered out indigenous and 
exotic species towards distinct functional profiles

We found that trait composition of both indigenous and exotic species 
differed between land- uses, reflecting a clear shift in the functional 
space occupation from low to high-intensity land-uses. Moreover, our 
study reveals that the direction of the effect of land- use change on 
the trait composition greatly differed between indigenous and exotic 
species.

Indigenous species shift from functionally diverse elements in low- 
intensity land- use towards elements dominated mainly by piercing and 
sucking herbivores in high- intensity land- uses (Figure 3). Examples of 
the species involved include the coleopterans Hirticollis quadrigutta-
tus (Anthicidae, native) and Heteroderes azoricus (Elateridae, Azorean 
endemic) (Appendix S2). This finding is consistent with previous stud-
ies on Azorean herbivores that have reported a high proportion of 
generalists in free- living phytophagous insects (Ribeiro et al., 2005). 
Such patterns have been observed for other oceanic island guilds of 
phytophagous insects (Kaiser- Bunbury, Traveset, & Hansen, 2010; 
Olesen, Eskildsen, & Venkatasamy, 2002) and are usually explained as 
reflecting the relaxation of interspecific competition as consequence 
of the young age and the isolation of such islands (Olesen et al., 2002). 
An alternative and non- exclusive explanation is that some herbivorous 
species can increase in abundance with habitat loss due to a reduction 
in specialist predator populations (a top- down effect) (Ryall & Fahrig, 
2006). The directional shift towards herbivore- dominated elements 
was accompanied by a correspondingly low relative abundance of 
carnivorous species in intensively managed pastures (Figure 3). This 
is in accordance with several previous studies that have reported 
that high trophic- level arthropod taxa were relatively sensitive to 

F IGURE  3 Results of the indicator analysis showing correlations between trait attributes (CWM) and land- uses for both indigenous and 
exotic arthropod species in Terceira Island. Correlations were computed using point–biserial correlation coefficients (rpb) between CWM and 
each land- use separately using a binary coding for land- uses, with 1 and 0 indicating, respectively, whether sites belong or not to the land- use 
type indicated. For each rpb value, the 95% confidence interval was calculated by bootstrapping the observed data 9,999. Large dots indicate 
values not overlapping zero (i.e., significant rpb), while small dots indicate values overlapping zero (i.e., non- significant rpb). Land- use types 
are ranked according to their intensity of use/transformation, represented by either green (i.e., indigenous) or grey (exotic) gradation, with 
NAT = native forest, EXO = exotic forest, SEM = semi- natural pastures and INT = intensive managed pastures. See Table S1.1 in Appendix S1 for 
land- use features and Table 1 for the abbreviations of the trait attributes. [Colour figure can be viewed at wileyonlinelibrary.com]

www.wileyonlinelibrary.com









