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Determining the drivers of non-native plant invasions is critical for managing native
ecosystems and limiting the spread of invasive species™. Tree invasions in particular
have been relatively overlooked, even though they have the potential to transform
ecosystems and economies™. Here, leveraging global tree databases™, we explore
how the phylogenetic and functional diversity of native tree communities, human
pressure and the environment influence the establishment of non-native tree species
and the subsequent invasion severity. We find that anthropogenic factors are key to
predicting whetheralocationisinvaded, but that invasion severity is underpinned by
native diversity, with higher diversity predicting lower invasion severity. Temperature
and precipitation emerge as strong predictors of invasion strategy, with non-native
species invading successfully when they are similar to the native community incold or

dry extremes. Yet, despite the influence of these ecological forcesin determining
invasionstrategy, we find evidence that these patterns can be obscured by human
activity, with lower ecological signal in areas with higher proximity to shipping ports.
Our global perspective of non-native tree invasion highlights that human drivers
influence non-native tree presence, and that native phylogenetic and functional
diversity have a critical role in the establishment and spread of subsequent invasions.

Plant invasions have multifaceted impacts on ecosystems and human
wellbeing across the globe'™" It is expected that plant invasions will
continue to increase in the coming decades owing to human-assisted
introduction and naturalization of these species, with ever-growing
impacts on biodiversity within native forest ecosystems**". These
invasions will undoubtedly also have considerable economic impacts
inmanaged landscapes by disrupting timber production, agriculture
and humanlivelihoods™ . In particular, non-native trees representan
important and increasing concern globally, as they are often actively
planted far outside their native ranges for forestry, reforestation, resi-
dential, or ornamental purposes*™. Along with the passive spread of
non-nativespecies, the active propagation of trees by humans can often
resultinanincreased potential to become problematic invaders**™.,
Given the prominent roles of trees in shaping the structure and function-
ing of ecosystems, such tree invasions have the capacity toalter plant
composition, productivity, biodiversity and the services provided to
humans"**, Previous research ininvasion ecology has expanded our
understanding of community-level properties thatinfluence ecosys-
tem susceptibility toinvasion™*, as well as traits that make plantspe-
ciesmore likely to become invasive™ ™. However, most work has been
restricted to local and regional scales™*, with contrasting ecological
meck affecting i success in different regions. We thus
lacka globalunified theory of the human and ecological driversof tree
speciesinvasions™ Developing an integrated global understanding of
ecologicaland anthropogenic forces that drive non-native tree invasions
is critical toimprove decision making in conservation and management.

Countless ecological mechanisms have been proposedto explainthe
susceptibility of different ecosystems to invasion by non-nativespecies
indifferentlocations. Traditionally, more diverse orecologically com-
plex systems are thought toexhibit biotic resistance’ toinvasion™*,

Thishypothesisisbased onthe assumption that greater diversityinthe
native community fills the available ecological niches and reducesavail-
able resources, limiting niche space to novel species. However, most
work has focused on testing this hypothesis using species richness as
anindicator of niche filling™*, which may not fully capture the propor-
tion of niches that are filled in the native community. Instead, more
informative metrics for niche filling may be phylogenetic or functional
diversity. Phylogenetic diversity accounts for evolutionary similarity
and represents a reasonable proxy for similarity between taxa, whereas
functional diversity directly addresses the underlying mechanism of
biotic resistance (thatis, the breadth of ecological niches filled), but
maybe moredifficult to measure. Conversely, thereis also evidence for
theopposite patterninsome ecosystems, whereby amore diverse com-
munityisindicative of a more favourable habitat, where awide range of
invasive species might survive. This ‘biotic acceptance™*** hypothesis
leads to theexpectation that highly diverse sites are optimal for many
plantspecies and could promote invasion of non-native species. None-
theless, we still lack aunified understanding of the relative importance
of these two competing processes, and their variation across theglobe,
leading to ongoing calls to resolve this ‘invasion paradox™.

Invasion success is also likely to depend on the ecological strategy
ofthe invading species relative to the recipient native community. One
school of thought is that environmental constraints are the primary
drivers of plant species distributions. Therefore, to besuccessful, inva-
sive species ought to be similar to native species that are adapted for
that region, especially in extreme environments*, Under this ‘envi-
ronmental filtering hypothesis™*** (or ‘preadaptation hypothesis’),
invasive species will be more successful if their traits mirror those of
thenative community*. For example, to be successful inaharsh desert
environment, non-native plants would need to be ecologically similar
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