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Assessing Spread and Impacts of Non-native Plants from Highway Corridors
in the Northwest Territories (NWT), Canada

INTRODUCTION

by Claire L. Singer

PECIES INVASIONS ARE RECOGNIZED AS ONE of the
S leading threats to biodiversity globally (Lassuy and
Lewis, 2013) and have been associated with declines
in native species and changes in ecosystem function,
disturbance regimes, species community composition and
structure, and species interactions (Lodge and Schrader-
Frechette, 2003; Vila and Ibanez, 2011). Invasions are often
strongly associated with human disturbances and increased
propagule pressure (i.e., the number of introduction events
and number of individuals per event) (Vila and Ibanez,
2011; Langor et al., 2014). Thus, transportation corridors
like roads, which experience ongoing disturbance as well
as potentially large numbers of unintentional introductions
of non-native plant propagules due to vehicular traffic,
are often key pathways for the introduction and spread of
non-native species into remote areas. Additionally, spread
of non-native plants away from these anthropogenically-
disturbed corridors into natural areas, including into
natural disturbances (e.g., riverbanks, forest fire burns) in
particular, is increasingly being documented (Carlson and
Shephard, 2007; Chown et al., 2012; Spellman et al., 2014;
Aronson et al., 2017).

In considering establishment, spread, and impact of
non-native plants, it is important to distinguish between
the different selection factors operating at each stage of
the invasion process (With, 2001; Lockwood et al., 2013).
For example, while roadside disturbance typically selects
for annual plants with low competitive abilities and full
sun requirements, non-native plants able to move from
the roadside into adjacent natural areas are more typically
shade and moisture tolerant species with perennial life
cycles (McDougall et al., 2018). That is to say, life history
characteristics can inform the likelihood of establishment,
spread, and impact by non-native species (Lockwood et
al., 2013). The traits of the receiving environment similarly
inform invasion success (Alpert et al., 2000; Van Riper et
al., 2010; Pysek et al., 2012).

Although considerable research has examined how
disturbances, propagule pressure, and traits affect the
introduction and spread of non-native species, few studies
have investigated these questions in Canada’s boreal
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forest. Given the context-dependency of non-native
species establishment, spread, and impact demonstrated
elsewhere (i.e., typically species- and habitat-specific) (Van
Riper et al., 2010; Pysek et al., 2012), research focused
in Canada’s boreal forest will provide context-specific
information that may assist with projecting invasions and
ecological responses in this region (Rew et al., 2020). This
is particularly relevant for biodiversity managers as climate
change intensifies in this region, which is likely to increase
the number of introductions of non-native species and
facilitate spread into newly available habitat (Lassuy and
Lewis, 2013; IPCC, 2014; Rew et al., 2020). The magnitude
of the projected climate warming along with increasing
human activity, naturally low species diversity, and an
active natural disturbance regime means that northern
regions may be quite strongly vulnerable to species
invasions (Lassuy and Lewis, 2013; CAFF and PAME,
2017; Rew et al., 2020).

My research focuses on assessing non-native plant
spread at sampling sites along roadsides in southwestern
Northwest Territories (NWT), Canada and impacts to
native plant and soil-associated arthropod communities.
This study represents an opportunity to determine whether
spread and impact differ among localized habitats in the
boreal forest, and whether they are consistent with invasion
ecology hypotheses developed based largely on research in
other regions.

Non-native plant presence has previously been
confirmed along all highways in the NWT (Oldham and
Delisle-Oldham, 2017); however, spread of non-native
plants away from these highway introduction sites has not
been measured to date. My research assesses the degree of
non-native plant spread into burns and rivers that adjoin
the highways and across different habitat types within
the study area (level IV ecoregions are being used as a
proxy for habitat type; Ecosystem Classification Group,
2008, 2009). Results are being compared against spread
into undisturbed areas that adjoin the highways in similar
habitat types; these undisturbed areas provide a control
against which to assess the relative invasibility of natural
disturbances versus intact natural areas. The identification
of invaded areas during this work will inform site selection
for a subsequent impact study, which will assess the impact



of non-native plants on native plant and soil-associated
arthropod communities. Finally, a trait-based assessment
of the risk to the NWT of new plants establishing will be
completed.

RESEARCH APPROACH

Spread of non-native plants into burns, riverbanks, and
undisturbed areas adjacent to highways will be assessed
using one square meter plots situated at set distances
along transects that run perpendicular to the road corridor.
Transects into undisturbed areas are paired with burn and
river transects (i.e., within the same habitat type and with
the same dominant stand type), with the edge oriented in
the same direction as the burn or river transect it is being
paired with, and placed a minimum of 250 m away from
these disturbances to minimize edge effects (Vila and
Ibanez, 2011; Harper et al., 2015).

The number of plots per transect ranges from a minimum
of three to a maximum of 16 plots per transect. The first
three plots will include two plots within the verge of the
road and one immediately within the forest edge (edge plot).
Where non-native plant presence is detected at any of these
three plots, additional plots at defined distances from the
edge plot are added to the transect until two consecutive
plots contain no non-native plants (Rew and Maxwell,
2006; Sumners and Archibold, 2007) in order to define the
limit of spread.

Non-native and native plant inventories and Braun-
Blanquet cover estimates will be completed within each
plot. Ditch width and distance from the road edge will be
measured. Dominance (total non-native/native cover),
which is a useful metric for understanding response
thresholds (Litt et al., 2014), will be estimated for each plot
(LaPaix et al., 2012). Hierarchical models will be used to
assess whether spread differs by disturbance type (i.e.,
comparison among burns, rivers, and undisturbed sites),
habitat, or species. Native and non-native plants will be
defined based on species classifications in the General
Status Ranks of NWT Species 2016 (Working Group for
General Status Ranks of the NWT, 2016), with taxonomy
updated where necessary in accordance with VASCAN
(Database of Vascular Plants of Canada).

Preliminary work to test this sampling protocol was
completed in summer 2021 (Figs. 1 and 2). Full spread
sampling is scheduled to begin in summer 2022. The
work of 2021 permitted an assessment of the feasibility
of this protocol in the field and will inform modifications
for sampling along rivers prior to the 2022 field season.
Specifically, while the sampling protocol appeared
reasonable for burns and associated paired sites, it
became clear in the field that sampling rivers by walking
the riverbank from the nearest point where it adjoins
the highway would be logistically challenging—dense
vegetation at the shoreline often made access exceedingly
difficult. Further, perhaps reflecting the dense growth
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along these highway-adjoining riverbanks, there was little
evidence of non-native plants at these sites. Anecdotal
reports of non-native plant spread along river corridors
in the NWT (Larter pers. comm., 2020; Carriére pers.
comm. 2021) suggest that boat-based surveys will be more
effective, with a focus on islands and gravel bars; areas
where Melilotus spp. (white and yellow sweet clover) and
Tripleurospermum inodorum (scentless chamomile) are
thought to be spreading.

In addition to these scientific methods of data collection,
and recognizing the vast history and knowledge of
Indigenous peoples in the NWT, the presence, spread,
and impact of non-native plants will also be assessed
more broadly by collecting Indigenous knowledge. This
work will be completed in cooperation with a working
group currently coordinating a territory-wide Indigenous
knowledge study on Vaccinium vitis-idaea (lowbush
cranberries, rock cranberries, lingonberries). Although
focused on cranberries, abiotic and biotic factors that may
be influencing their status in the territory (e.g., climate, new
plant introductions, distribution shifts) will also be captured
and as such, this work may shed light on non-native plant
species across the NWT as well as changes to native plant
communities. The working group is currently defining
detailed research plans and methods to ensure schedules
and methods are appropriate and respectful, and knowledge
holders are able to meaningfully direct research plans. This
work has, unfortunately, been delayed and modified several
times as a result of the Covid-19 pandemic, but continues
at a slower pace and in deference to pandemic safety
precautions.

Importantly, not all introduced plants are expected to
have negative ecological or economic impacts (Lockwood
et al., 2013). In determining management priorities, it is
important to understand whether, and if so, which species
are affecting native species communities. As such, a second
objective of my research is to assess the impact of non-
native plants on native plant and soil-associated arthropod
communities.

Invaded sites in burns, rivers, and undisturbed areas
will be paired with similar uninvaded sites to complete this
assessment (Zubek et al., 2016; Kent et al., 2018). Sampling
at each paired site will occur on a single one square meter
plot. A vegetation inventory will be completed for each
plot along with data collection for soil pH, moisture and
temperature, and soil-associated arthropod species diversity
(Lamb et al., 2011; Barney et al., 2013). To sample soil-
associated arthropod diversity, a combination of pan traps
and soil-sifting will be utilized (Pentinsaari et al., 2020).
Hierarchical models will be used to assess differences in
species richness and abundance between paired sites.

Finally, considering plant traits associated with
establishment, spread, and impact, a third objective of
this research is to assess the risk of plants in neighbouring
southern jurisdictions being introduced to and impacting
NWT ecosystems. There are a variety of models that
have been developed to project the likelihood of dispersal,
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Fig. 1. Melilotus albus (white sweet clover) growing along
Highway 3 in the NWT (Photo: C. Singer).

establishment, or impact of non-native species (Dickey et
al., 2010; Thiele et al., 2010; Alexander et al., 2018; Chai et
al., 2016; Chapman et al., 2019; Fournier et al., 2019). These
models are often trait-based (Fournier et al., 2019) or habitat
suitability models (Thiele et al., 2010), or a combination of
both (Chai et al., 2016; Chapman et al., 2019). Although
there are limitations to the inputs these models can
currently consider, including the development of no-analog
climates, use of realized rather than fundamental niches,
abiotic or biotic climatic buffers (e.g., topography, shading),
development of novel biotic interactions, co-stressors (e.g.,
anthropogenic landscape change), and residence time
(Williams and Jackson, 2007; Wilson et al., 2007), they
can nonetheless be valuable in projecting and prioritizing
management responses to non-native species (Bonebrake et
al., 2018).

This assessment will include completion of a trait-based
risk assessment for the NWT using the methods developed
by Carlson et al. (2008). This model considers current and
potential habitat suitability alongside a species’ ecological
impact, invasive characteristics, dispersal capacity, and
control feasibility. It also addresses both the likelihood of
establishment and potential impact and, importantly, allows
for missing trait information. Scores provide a ranking
linked to management priority.

Fig. 2. Tripleurospermum inodorum (scentless chamomile)
growing alongside Highway 3 in the NWT (Photo: C. Singer).

SIGNIFICANCE

One hundred and forty non-native plant species have
been documented in the NWT to date (Oldham and Delisle-
Oldham, 2017). Approximately 900 other vascular plant
species have been identified as possible future risks to
the territory (Snyder and Anions, 2008). These lists will
be analyzed carefully based on common invasibility and
impact factors like size of home range and dispersal capacity
(Alpert et al., 2000) to narrow the selection down to a subset
of species, which will be the subjects of this risk assessment.

The magnitude of projected climate change in high
latitude regions, particularly if coupled with increasing
human disturbance, suggests that these areas will be subject
to substantial change over the course of the 21st century
(SNAP, 2012; Rew et al., 2020), such that maintenance of
historical species’ assemblages is unlikely in the long-term
(Rew et al., 2020). These trends may challenge biodiversity
managers (Bonebrake et al., 2018), for instance, by altering
habitat conditions or rendering management objectives based
on a return to historical baseline conditions less achievable.
Building an understanding of how native plant and arthropod
communities are and might respond to non-native species
invasions in the future is integral to long-term biodiversity
conservation success and proactive management (Root et al.,
2003; Rew et al., 2020; Stralberg et al., 2020).

Relatively little research has been conducted on this topic
in the Canadian boreal forest to date, particularly within the
NWT, and given context- and species-specific responses in
native species communities to environmental change and
species invasions documented elsewhere (Van Riper et al.,
2010; Pysek et al., 2012), projecting responses in this region
will be difficult without additional research (Rew et al.,
2020). This research represents the first broad-scale study on
spread and impacts of non-native plants in the NWT.
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