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Darwin’s Naturalization Conundrum (DNC) states that non-native taxa closely related to the
Abstract native community are either more likely to succeed because shared adaptations help them to
overcome environmental filtering, or less likely to establish due to strong competition with
their native relatives. However, studies conducted so far failed to find general patterns. One
reason behind the inconsistencies might be that biotic competition and environmental filtering
have been considered mutually exclusive forces, but these mechanisms can operate
alternately depending on the environmental conditions. Elevational gradients are powerful
tools to evaluate the relative role of both mechanisms for community assembly. At
low-elevation environments characterized by stronger biotic interactions, competition should
be the dominant structuring force, leading to patterns of phylogenetic overdispersion and
favouring the establishment of phylogenetically distinct non-native species. Alternatively, in
high-elevation environments with low productivity, community assembly should be mainly
driven by environmental filtering leading to patterns of phylogenetic underdispersion and
favouring the establishment of closely related species. Community assembly is also affected by
human disturbances. Disturbance reduces competition favouring the establishment of closely
related species. Along elevational gradients, reduced competition in disturbed habitats should
have a stronger impact on community assembly at low elevations. To test these predictions,
we performed a global evaluation of DNC studying phylogenetic relatedness of non-native
plant species to the native community along elevation gradients comparing natural and
disturbed (roadside) habitats. We recorded data for 4000 native and non-native species in
plant communities across 17 regions worldwide. We constructed a phylogenetic tree for all
species and measured phylogenetic distances from non-native to native species in each plant
community. We found a global effect of elevation on the phylogenetic distance of non-native
species to the native community: with increasing elevation, non-native species were more
closely related to native species. In addition, we found an effect of disturbance on the
phylogenetic relatedness, where non-native species were less similar to the native community
in disturbed roadside plots. The elevational pattern in phylogenetic distance was stronger at
the roadside habitats. Overall, we show that role of environmental filtering and competition
for the establishment of non-native species depend on the environment and it is influenced by
human disturbances. Our study provides new insights into the mechanisms driving the
successful establishment of non-native species in plant communities, something paramount to
counteract the negative effects of new invasions under global change.
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