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COMMENT

Origin matters

Van der Wal et al. (2015) (henceforth VdW) attempted
to evaluate the degree to which the geographical origin
of a species shapes people’s attitudes towards conservation
management decisions. Based on questionnaire surveys of
the general public and experts from Scotland and Canada,
the authors perceive “widespread use of the label ‘non-
native’ as a proxy for harmfulness” and a species’ origin
as being used as shorthand for “harmfulness” (pp. 349 &
352). However, the authors cited by VdW do not take such
a categorical view. All invasion biologists would agree with
VdW that the origin of a species should not be the sole
criterion for management options, and whether this criterion
should be used at all depends on the stages of a non-native
taxon along the introduction–naturalization–invasion–impact
continuum (Richardson et al. 2000). Once a non-native taxon
is introduced and naturalized for a long time without economic
or environmental impact, few biologists would cite its origin
as a reason to attempt to control or eradicate it, and its removal
could inimically affect certain native species. Furthermore, the
resources for managing undesirable taxa are always limited,
and impact is usually assessed for prioritization. Invasions of
non-native species are also often just symptoms, not causes of
human-created environmental changes. VdW focus on well-
known species with long introduction histories for which the
potential abundance and impact can plausibly be judged by
experts and the public alike. However, when a decision is
to be made regarding whether a non-native taxon that is
not yet present in the local biota should be introduced, or
whether a recently established and geographically restricted
but spreading non-native taxon should be controlled, the
taxon’s origin should be a primary component in the decision-
making process.

For several reasons, non-native taxa are more likely to
cause larger economic and/or environmental impacts than
taxa that are native to the area of interest. Reasons for
this have already been enumerated by Leopold (1942),
Paolucci et al. (2013) and Simberloff et al. (2012), among
others. One important reason for taking the origin of the
introduced or potentially introduced taxon seriously is the
fact that such taxa are not a random sample from the
available non-native pools. Lonsdale (1994) demonstrated
that the probability of a useful introduced pasture species
becoming a weed in Northern Australia was 81% (17 out
of 21 species). This trend may even accelerate as new
pasture taxa are bred with characteristics that are typical
of invasive species and environmental weeds (Driscoll et al.
2014). Introduced non-native taxa of pasture plants are non-

random samples with attributes making them more likely
to become successful weeds. The same is true of many of
the fast-growing tree taxa that have been widely introduced
to forest plantations. Species introduced for erosion control
and riverbank stabilization (Ammophila arenaria, Carpobrotus
spp., Salix spp. and Tamarix spp.) are not a random sample
from their respective autochthonous floras. Many ornamental
plants are introduced because of showy fruits that are therefore
preferably dispersed by birds (Richardson & Rejmánek 2011),
or have big and showy flowers that, in general, tend to
affect the visitation and reproduction of natives negatively
(Morales & Traveset 2009). Introduced fish species are not
a random sample from original faunas, but rather consist
of those that are desirable to humans and are preferred
for their fast growth and reproduction (Moyle & Marchetti
2006; P. Moyle, personal communication 2016). Human
commensals are also more frequently introduced, usually
to human-altered environments to which they are adapted
(Jeschke & Strayer 2008; Buckley & Catford 2016). Non-
random selection of introduced taxa makes them very often
promising candidates a priori for successful and influential
invasion.

Species pools themselves are not unbiased. There is a larger
probability that non-native species will be introduced from
large species pools (e.g. more likely from continents than from
islands). An inevitable consequence of these origins is that
such species have been exposed to many more interspecific
interactions during their recent evolution and therefore are
less ‘naïve’ and potentially more aggressive. For example, in
African savannas, the largest species pool of tropical C4 grasses
provided species that were adapted to droughts, grazing
and fire; many African grasses are highly invasive ecosystem
transformers in tropical and subtropical habitats (D’Antonio &
Vitousek 1992; Foxcroft et al. 2010). A recent argument is that
terrestrial and aquatic regions of higher phylogenetic diversity
are more likely to be sources of invasive and competitive
species (Fridley & Sax 2014). Many non-native species may
have significant impacts on the native biota because of their
independent evolutionary histories. In their native range,
resident species have coevolved with such native biota and
thus have traits permitting their coexistence. The success
of non-natives may result from their release from enemies
(competitors, pathogens and herbivores), the evolution of
increased competitive ability and the more pronounced effects
of allelopathy in new environments (Callaway et al. 2008; Hill
& Kotanen 2009; Sun et al. 2015). Buckley and Catford (2016)
recently summarized such possibilities.
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A conclusive piece of evidence that the geographical origin
of species matters is the NutNet global grassland experiment
across 13 countries, where non-native species were six times
more likely to have a maximum cover of at least 80% relative
to natives (Seabloom et al. 2015). Origin clearly affected
local abundance. The NutNet experiment also showed that
one native species was lost every 2 years in fertilized plots,
while non-native species richness did not change. In general,
relative species richness and cover of non-natives increased in
fertilized plots.

Non-native herbaceous species may not only benefit more
strongly from arriving early than do native species (priority
effects) (Wilsey et al. 2015), but even their late arrival may
come at a lower cost compared to native species (Stuble
& Souza 2016). The same species may have more negative
impacts in areas of introduction compared with their native
range (Hejda et al. 2016; Taylor et al. 2016). Non-native
freshwater species comprise 60% of aquatic pests in North
America and Europe and are six times more likely to be pests
than native species (Hassan & Ricciardi 2014).

Public perception and involvement are often essential to
successful eradication or control programmes (Novoa et al.
2016). Whether public perception of management priorities
and the statements of some ecologists agree is an interesting
and, in many situations, an important question, as VdW
investigated. However, the public may be wrong, and so
may be some ecologists. The data and logical inferences
presented in the studies mentioned above speak for themselves
to ecologists, but they may require explication to the lay public,
and it behooves ecologists to present arguments in a clear form
to the wider community. Clearly, a precautionary approach to
non-native taxa must be recommended. The statistics are very
simple: with an increasing number of introduced species, the
number of naturalized species increases (Hulme 2012, Fig.
2); and with an increasing number of naturalized species,
the number of potentially harmful species also increases
(Rejmánek & Randall 2004, Fig. 1; Ricciardi & Kipp 2008,
Fig. 2 & 3). Some native species are expanding their range,
abundance and impacts on other native taxa (Lima et al.
2012; Simberloff et al. 2012); however, once a non-native
taxon is introduced, becomes widespread and its negative
environmental and/or economic impacts are recognized,
eradication is much more difficult, if even possible with
current technology, and control is much more expensive
(Rejmánek & Pitcairn 2002; Russell & Broome 2016).
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