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Abstract

Invasive plants are expanding their ranges due to climate change, creating new challenges for
invasive species management. Early detection and rapid response could address some nascent
invasions, but limited resources make it impossible to monitor for every range-shifting species.
Here, we aimed to create a more focused watch list by evaluating the impacts of 87 plant species
projected to shift into northern New England (the states of Maine, New Hampshire, and/or
Vermont). We used the Environmental Impact Classification for Alien Taxa (EICAT) protocol
to evaluate all ecological impacts reported in the scientific literature, scoring ecological impacts
from 1 (minimal concern) to 4 (major) depending on the level of reported impact. For each
species, we also recorded any reported impacts on socioeconomic systems (agriculture, human
health, or economics) as “present.” We found 24 range-shifting species with impacts on eco-
logical communities, of which 22 have reported impacts in ecosystems common to northern
New England. Almost all of these species also had impacts on socioeconomic systems and were
available for purchase at ornamental plant retailers or online. Thus, these species can be con-
sidered high risk to northern New England with climate change based on their large negative
impacts and potential to arrive quickly with deliberate human introduction. Our study dem-
onstrates the use of impact assessments for creating targeted priority lists for invasive species
monitoring and management.

Introduction

Climate change is creating new risks from invasive species (Dukes and Mooney 1999; Walther
et al. 2009). One of the most prominent concerns of natural resource managers is the threat
posed by novel invasive species shifting their ranges into new areas with climate change
(Beaury et al. 2020). As the climate warms, the ranges of many invasive species will also shift,
creating new risk in some regions (Bradley et al. 2010). The U.S. Northeast, in particular, is
projected to become a hot spot for range-shifting invasive plant species (Allen and Bradley
2016). However, range-shifting species include scores of plants that are unknown to managers,
creating a challenge for proactive monitoring and management because of the sheer number of
novel species (Rockwell-Postel et al. 2020).

Controlling high-impact invasive plant species is a management priority. Invasive species
can vary in their magnitude of ecological and socioeconomic impacts (Blackburn et al.
2014), but are known to alter native communities and ecological processes (Pyšek et al.
2012) and reduce ecosystem services (Milanović et al. 2020). Invasive plants can also cause harm
through loss of crop and forest productivity (Fried et al. 2019; Nikolić, 2018), economic costs of
management and control (Pimentel et al. 2005), and hazards to human health (Potgieter et al.
2017; Pyšek and Richardson 2010). Consequently, range-shifting invasive plants with the poten-
tial to cause substantial harm to ecosystems and/or socioeconomic systems are a top manage-
ment concern.

Preventing the introduction, establishment, and subsequent harm from invasive species has
substantial cost savings (Keller et al. 2007). However, achieving these cost savings will require
prioritizing species that pose the greatest risk (Koop et al. 2012; Roy et al. 2018). Although inva-
sive plant risk assessments differ substantially between states (Buerger et al. 2016), identifying
species known to cause ecological impacts is a consistent priority (Koop et al. 2012; Roy et al.
2018). The Environmental Impact Classification for Alien Taxa (EICAT) is a protocol supported
by the International Union for Conservation of Nature (IUCN) to measure and assess the
impacts of alien species based on the published literature. Leveraging the peer-reviewed liter-
ature allows the EICAT protocol to remain objective and transparent in its analysis (Blackburn
et al. 2014; Hawkins et al. 2015). EICAT allows for consistent comparison both within and
between invasive taxa and has been used to evaluate alien birds (Evans et al. 2016), amphibians
(Kumschick et al. 2017), mammals (Hagen and Kumschick 2018), and plant species (Canavan
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et al. 2019; Rockwell-Postel et al. 2020). EICAT is also comprehen-
sive, utilizing all available impact studies for a given species from
around the globe (Kumschick et al. 2020); this provides additional
information about the variety of ecosystems likely to be impacted
by the invasive species.

Here, we assessed the ecological and socioeconomic impacts of
87 species projected to shift their ranges into northern New
England (the states of Maine, New Hampshire, and/or
Vermont) by midcentury (Allen and Bradley 2016). These species
are currently absent from one or more of these states, making early
detection and rapid response a feasible management tool for high-
priority species. This study complements Rockwell-Postel et al.
(2020), who evaluated species projected to shift into southern
New England (Connecticut, Massachusetts, New York, and/or
Rhode Island). We used EICAT assessments to identify species
with impacts on ecosystems and socioeconomic systems, ulti-
mately creating a short list of high-impact, range-shifting invasive
plants. The list of high-impact, range-shifting plants identified here
and in Rockwell-Postel et al. (2020) provides a priority set of spe-
cies for Northeast states to evaluate for regulation.

Materials and Methods

We used the Invasive Range Expanders Listing Tool (https://www.
eddmaps.org/rangeshiftlisting) based on Allen and Bradley (2016)
to identify invasive plant species likely to expand into northern

New England states (Vermont, New Hampshire, and/or Maine)
by 2050. This tool was created based on Maxent species distribu-
tion models (Phillips et al. 2006) created for 896 terrestrial, non-
native invasive plant species in the conterminous United States.
These distribution models were then projected onto 13 distinct cli-
mate model projections for 2050 (Allen and Bradley 2016). The
Invasive Range Expanders Listing Tool identifies a watch list of
range-shifting invasive plants for a given state using user-selected
criteria for amount of climatemodel agreement and a search radius
for the nearest occurrence point in EDDMapS (Bargeron and
Moorhead 2007). We chose species currently located within
1,600 km (1,000 mi) of one of the three target states and projected
to expand into the region based on at least 10 of 13 climate models
used by Allen and Bradley (2016) to estimate invasive plant range
shifts in the continental United States. We chose a large search
radius to acknowledge that many invasive plants are readily avail-
able as ornamental plants and could be rapidly introduced by peo-
ple as climate warms (Beaury et al. in press). We chose a threshold
of 10 or more climate models to ensure that there was high agree-
ment that future climate conditions would become suitable for the
establishment of the resulting species.

These criteria produced a list of 113 species. Seven species
[Foeniculum vulgare Mill., Lactuca serriola L., Lolium perenne
L., Momordica charantia L., Oryza sativa L., Poncirus trifoliata
(L.) Raf., and Ricinus communis L.] were excluded, because they
are cosmopolitan species that are already present in all three states
according to the USDA Plants Database. Nineteen species
[Achyranthes japonica (Miq.) Nakai, Anthriscus caucalis M.
Bieb., Araujia sericifera Brot., Asclepias curassavica L., Cardaria
chalepensis (L.) Hand.-Maz., Centaurea virgate Lam., Cestrum
diurnum L., Cruciata pedemontana (Bellardi) Ehrend., Daphne
laureola L., Hedera hibernica (G. Kirchn.) Bean, Hibiscus tiliaceus
L., Leontodon taraxacoides (Vill.) Mérat, Ludwigia grandiflora
(Michx.) Greuter & Burdet, Oplismenus hirtellus (L.) P. Beauv.,
Poncirus trifoliata (L.) Raf., Quercus acutissima Carruthers,
Sesbania punicea (Cav.) Benth., Urochloa distachya (L.) T.Q.
Nguyen, and Vitis vinifera L.] had already been evaluated by
Rockwell-Postel et al. (2020) using the same methods and were
not reevaluated here (Supplementary Table S1). We used the
EICAT protocol to evaluate the remaining 87 species.

We searched the Web of Science Core Collection using the
name of each target species as well as all synonyms recognized
by the Integrated Taxonomic Information System (https://www.
itis.gov). We scanned titles and abstracts to identify any that might
report negative impacts on ecosystems or socioeconomic systems.
Because our goal was to inform regulatory assessments, which con-
sider negative ecological and socioeconomic impacts (Quinn et al.
2013), we did not include papers reporting positive impacts.
Searches were performed from July 2019 to August 2020.

We assessed negative ecological impacts of range-shifting inva-
sive plant species using an adapted version of the EICAT protocol
(Blackburn et al. 2014; Hawkins et al. 2015). We categorized all
reported impacts into nine impact mechanisms relevant to terres-
trial plants: chemical impact, competition, disease transmission,
hybridization, interaction, physical impact, parasitism, poison-
ing/toxicity, and structural impact (Hawkins et al. 2015).
Impacts were rated on a scale of 1 to 4, following Rockwell-
Postel et al. (2020): 1 = minimal concern, defined as having dis-
cernible impacts, but no effects on individual fitness of native spe-
cies; 2 = minor, defined as reducing the fitness of individuals, but
having no impact on population total; 3 = moderate, defined as
causing a reduction to one native species’ population, but not to

Management Implications

Climate change poses many new challenges for management,
including shifts in the ranges of invasive species. While this new
threat is daunting, range-shifting invasive plants also create a rare
opportunity for proactive invasive plant management. The identities
of problematic invasive plants in the United States are already
known, and tools such as the Invasive Range Expanders Listing
Tool (https://www.eddmaps.org/rangeshiftlisting) can project which
species may soon arrive. Thus, in terms of range-shifting invasive
plants, every state or management area is currently at the earliest
stage of the invasion curve: prevention. This paper identifies 22
range-shifting invasive plants known to have negative impacts on
native species diversity in ecosystems common to New England.
Of these, 16 species also have known negative impacts on agriculture,
economies, or human health. Because these species are not wide-
spread (and in many cases not present) across the Northeast, man-
agers and policy makers could work to proactively prohibit their
introduction and develop protocols for early detection and rapid
response when these species are first detected. First, regulatory
boards and councils in Northeast states that inform prohibited plant
and/or seed laws should include these 22 high-impact species in
future weed risk assessments. This would prohibit the deliberate sale
and planting of high-risk species as ornamentals and/or seed
imports. Second, Northeast invasive species managers should learn
about management and control strategies for high-impact, range-
shifting species. Expanding networks to engage practitioners in
southern New England and the mid-Atlantic will be critical for
exchanging information about effective treatments and common
pathways of spread. The reshuffling of species distributions with cli-
mate change means that practitioners in northern states will soon be
dealing with species that are well known to their southern neighbors.
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community composition; 4=major, defined as causing a reduction
to the native community composition (a decline of multiple native
species or loss of native richness or diversity). We scored every
paper in terms of its reported impact mechanism and magnitude
of impact. If a study reportedmultiple impact mechanisms or mag-
nitudes of impact (e.g., multiple studies within a single paper), we
scored them separately.

We also included negative socioeconomic impacts on agricul-
ture, economies, or human health. While a comparable framework
for categorizing the magnitude of socioeconomic activity exists
(SEICAT; Bacher et al. 2017), the SEICAT framework focuses
on changes in activity. Change in activity (e.g., abandonment of
agriculture) was rarely reported, as scientific papers generally
focused on phenomena such as crop losses. Following Rockwell-
Postel et al. (2020), we instead marked negative socioeconomic
impacts as “present” but extracted relevant text in the database
to support additional evaluation. We categorized socioeconomic
impacts as affecting human health (negative impacts on health
not associated with crop losses), economic (negative impacts on
infrastructure not associated with crop losses), and agriculture
(negative impacts on crop yield, livestock, or disease transmission
to crops). We categorized socioeconomic impacts into the same
nine impact mechanisms used to categorize the ecological impacts.

In addition to impact information, we also extracted additional
data from each impact paper that could guide manager decision

making. Our reports include the species information (scientific
name, common name, growth form, USDA code), the citation
information for every paper reporting impact (first author, year,
journal, DOI, citation), as well as other information that allows
the reader to evaluate vulnerable native habitats. This includes
the country where the study took place, the habitat code of the
affected ecosystem (based on the IUCN Habitat(s) Classification
Scheme; IUCN 2012), the study’s maximum extent, plot size,
and number of plots/samples, and whether or not the site wasman-
aged before the beginning of the study. While the EICAT system
has a confidence score assigned to each study, we decided not to
include it, as we found the description of the confidence score
to be subjective, making interpretation likely to be inconsistent
across multiple evaluators. However, the study-specific informa-
tion included in each species’ report provides enough information
for end users to quickly determine whether they have confidence in
the study and whether they agree with the way the study was
scored.We also included data from Beaury et al. (in press) to deter-
mine whether or not an evaluated species is sold as part of the hor-
ticultural trade.

We identified high-impact, range-shifting invasive species as
those with documented negative impacts on native communities
(an EICAT score of 4) and the potential to affect habitat found
in northern New England. We identified high-impact species as
high priority if they were documented as having impacts in one

Table 1. List of species and impact scores across each mechanism.a

Species with community-level impacts

Genus/species name CH CO DT HY IN PA PH PT ST UN No. of impact papers

Ampelopsis brevipedunculata (Maxim.) Trautv.c — 4 — — — — — — — — 1
Bromus catharticus Vahlb,c — — — — — — 4 — 4 — 10
Broussonetia papyrifera (L.) L’Hér. ex Vent.b,c — 4 — — — — — — — — 5
Buddleja davidii Franch.c — 4 — — 3 — — — — 1 5
Cenchrus setaceus (Forssk.) Morroneb,c 4 4 — — — — 4 — 4 — 11
Datura inoxia Mill.b — — — — — — — 4 — — 13
Dioscorea oppositifolia L.b,c — — — — — — — — — 4 4
Dipsacus sativus (L.) Honck.c — 4 — — — — — — — — 1
Eragrostis curvula (Schrad.) Neesb,c — 4 — — — — 4 2 — — 8
Euonymus fortunei (Turcz.) Hand.-Maz.b,c 4 4 — — 4 4 4 — — — 11
Hypochaeris glabra L.b,c — 1 4 — — — — — — 1 5
Kummerowia striata (Thunb.) Schindl.b,c — 4 — — — — — — — — 3
Lespedeza cuneata (Dum. Cours.) G. Donc — 4 — — — — — — — — 13
Microstegium vimineum (Trin.) A. Camusc — 4 — — 1 — — — 4 — 14
Paulownia tomentosa (Thunb.) Siebold & Zucc. ex Steud.b,c — 1 — — — — 4 — — — 4
Polygonum perfoliata L.c — 4 — — — — — — 4 — 2
Pueraria montana (Lour.) Merr.b,c 1 4 — — — — — — — — 10
Ranunculus ficaria L.b,c — 2 — — — — — 4 — — 9
Rapistrum rugosum (L.) All.b,c — 4 — — — — — — — — 12
Rubus bifrons Vest ex Tratt.b,c — 4 — — — — 4 — — — 8
Vinca major L.c — — — — — — 2 — 4 — 3
Vitex rotundifolia L. f.c 4 — — — — — 4 — — — 4
Wisteria floribunda (Willd.) DC.b,c — — — — 4 — — — — — 3
Wisteria sinensis (Sims) DC.b,c — — 3 — 4 — — — — 4 6

Species with no reported community-level impacts

Genus/species name CH CO DT HY IN PA PH PT ST UN No. of impact papers

Linaria genistifolia (L.) Mill.c — — — — — — — 1 — — 2
Lythrum hyssopifolia L.c — 1 — — — — — — — — 3
Malcolmia Africana (L.) W.T. Aitonc — 2 — — — — — — — — 2
Miscanthus sinensis Anderssonc — 1 — — — — — — — — 2
Pyrus calleryana Decne.c — 1 1 3 — — — — — — 4
Tagetes minuta L.c — — — — — — — 2 — — 6

aFor mechanisms: CH, chemical impact; CO, competition; DT, disease transmission; HY, hybridization; IN, interaction; PA, parasitism; PH, physical impact; PT, poisoning/toxicity; ST, structural
impact; UN, unknown, no mechanism was reported.
bSpecies also has socioeconomic impacts (see Table 2).
cSpecies is available for sale as an ornamental or seed.
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or more of the following habitat types present in northern New
England: forest, temperate forest, shrubland, temperate shrubland,
grassland, temperate grassland, wetlands, permanent rivers/
streams/creeks, ponds, marine–coastal/supratidal, arable land,
and urban areas (IUCN 2012).

Results and Discussion

We evaluated a total of 343 publications reporting ecological or
socioeconomic impacts for the target species. Ecological impacts
were reported in the literature for 30 of the 87 range-shifting spe-
cies (Table 1). Of the species with ecological impacts, 24 species
had community-level impacts and the remaining 6 had impacts
on single-species populations or individuals. Sixteen of the species
with ecological impacts also had one or more socioeconomic
impacts (Table 2). All but one of the 24 species (Datura inoxia
Mill.) were available for purchase online or in nurseries, making

it possible that high-impact species could arrive quickly as climate
conditions becomemore suitable. An additional 28 species had one
or more socioeconomic impacts but did not have any reported eco-
logical impacts (Table 2). Twenty-nine species were data deficient
(no impact papers were found; Supplementary Table S2).
Summary reports for all species are presented in Appendix 1 (a
data file stored in the permanent repository of UMass
Scholarworks: https://doi.org/10.7275/8r30-c179).

Of the 30 species with reported ecological impacts (Table 1),
competition (outcompeting native plants) was by far the most
common impact mechanism (21 species, 70%), followed by physi-
cal impacts (such as altered fire regimes, water cycling, or soil ero-
sion) (8 species, 27%). All other mechanisms were associated with
five or fewer species (≤16%).

Of the 45 species with socioeconomic impacts (Table 2), agri-
cultural impacts were themost common and were found for a large
majority of species (36 species, 82%). Agricultural impacts typically

Table 2. List of species with impacts on socioeconomic systems and the mechanism of impact.a

Genus/species name CH CO DT IN PA PH PT ST UN No. of impact papers

Aegilops cylindrica Hostc — A A — — — A — — 5
Amaranthus blitum L. — — A — — — — — — 1
Bromus catharticus Vahlb,c — A A/E A — — — — 10
Broussonetia papyrifera (L.) L’Hér. ex Vent.b,c — — — — — — H — — 5
Canna indica L. — — A — — — — — — 1
Cenchrus setaceus (Forssk.) Morroneb,c — — — E/H — E — — — 11
Cryptomeria japonica (L. f.) D. Don — — — — — — H — — 11
Cyperus rotundus L.c — A — — — — A — A 13
Datura inoxia Mill.b — — A — — — H — — 13
Dioscorea oppositifolia L.b,c — — — — — — H — E 4
Echinochloa colona (L.) Linkc — A/E — A/E — — A — A/E 11
Eragrostis curvula (Schrad.) Neesb,c — — — — — — A — A 8
Euonymus fortunei (Turcz.) Hand.-Maz.b,c — — — — — — — — E 11
Hibiscus syriacus L.c — — A A — — — — — 3
Hypochaeris glabra L.b,c — — A — — — — — — 5
Ilex crenata Thunb.c — — — A — — — — — 1
Ipomoea coccinea L.c — A A — — — — A — 3
Jacobaea vulgaris Gaertn.c — A — — — — A/E/H — A 13
Kummerowia striata (Thunb.) Schindl.b,c — A — A — — — — E 3
Malcolmia africana (L.) W.T. Aitonc — — — — — — — — A 2
Medicago polymorpha L.c A A A/E — — — A — — 8
Mentha pulegium L.c — — — — — — H — — 3
Mirabilis jalapa L.c — — E — — — A/H — — 3
Nerium oleander L.c — — A — — — A/H — — 29
Paulownia tomentosa (Thunb.) Siebold & Zucc. ex Steud.b,c — — A/E — — — — — E 4
Perilla frutescens (L.) Brittonc — — — — — — A — — 2
Pueraria montana (Lour.) Merr.b,c — E — A/H — — — — — 10
Pyracantha coccinea M. Roem.c — — — — — E H — — 2
Ranunculus ficaria L.b,c — E — — — — A/H — — 9
Rapistrum rugosum (L.) All.b,c — A/E A A/E — — — — — 12
Rubus bifrons Vest ex Tratt.b,c — E — A — — — A — 8
Salix caprea L.c — — — — — — H — — 1
Solanum pseudocapsicum L.c — — A A — — — — — 2
Striga asiatica (L.) Kuntzec — — A — A/E — — — — 7
Tribulus terrestris L.c — — — — — — A/H — A 4
Trifolium subterraneum L.c — A A A — — A — — 6
Urochloa ramose (L.) Nguyen — — — A — — — — — 1
Vaccaria hispanica (Mill.) Rauschert — A — A — — — — — 5
Verbena bonariensis L.c — — A — — — — — — 1
Veronica hederifolia L.c — A/E — A — — — — — 3
Vicia hirsute (L.) Grayc — — A — — — H — — 3
Vicia sativa L.c A A — A — — A/H — — 12
Wisteria floribunda (Willd.) DC.b,c — — — — — — H — — 3
Wisteria sinensis (Sims) DC.b,c — — A — — — H — E 6
Xanthium spinosum L.c — A — — — — H E — 4

aA, agricultural impact; E, economic impact; H, human health impact. For mechanisms: CH, chemical impact; CO, competition; DT, disease transmission; IN, interaction; PA, parasitism; PH,
physical impact; PT, poisoning/toxicity; ST, structural impact; UN, unknown; no mechanism was reported. No socioeconomic impacts were reported through hybridization.
bSpecies also has community-level ecological impacts (see Table 1).
cSpecies is available for sale as an ornamental or seed.
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involved loss of crop yield. Economic impacts, losses caused in
nonagricultural systems (such as recreation or horticulture), were
found for 19 species (43%). Human health impacts (such as allergic
reactions or poisonings) were found for 19 species (43%).

Of the 24 species with community-level impacts, the most com-
monly affected habitat types found in northern New England were
forests/temperate forests (13 species, 54%), followed by arable land
(8 species, 33%) and shrublands (7 species, 29%; Table 3). All other
habitats were associated with fewer than five species (<21%). Most
species (20 species, 83%) affected one or two habitat types. Two
species were not reported as impacting any ecosystem found in
New England [Dipsacus sativus (L.) Honck. and Wisteria flori-
bunda (Willd.) DC.].

Natural resource managers consistently report that lack of
funding and personnel stymie their efforts to effectively manage
invasive species (Beaury et al. 2020). A new landscape of range-
shifting invasive species will further stretch existing resources.
While the identity of many invasive plants likely to shift into
northern New England states is known (Allen and Bradley 2016;
https://www.eddmaps.org/rangeshiftlisting), the sheer number of
new species demands some level of prioritization.

Whether an invasive plant is likely to have negative ecological
or socioeconomic impacts is considered a vital part of identifying

high-risk species (Blackburn et al. 2014; Davidson et al. 2017; Vilà
et al. 2019). Potential impacts are commonly included in weed risk
assessments employed by states to identify invasive species and
inform regulated plant lists (Booy et al. 2017; Koop et al. 2012;
Quinn et al. 2013). While individual states might include addi-
tional criteria in weed risk assessments, prioritizing the evaluation
of high-impact species is a good strategy given scarce resources.
Based on our impact assessments, we narrowed a list of 87 species
down to 22 priority species that have community-level ecological
impacts and are reported to invade habitat found in northern New
England (Table 3). To this list of 22, we suggest adding L. grandi-
flora, which was prioritized by Rockwell-Postel et al. (2020) based
on the same criteria and is projected to expand into northern New
England (Allen and Bradley 2016; https://www.eddmaps.org/
rangeshiftlisting).

It is important to note that other components of risk assessment
will also be important for evaluating these high-impact species.
EICAT should be used alongside other assessments to provide a
comprehensive overview of a particular species (Kumschick
et al. 2020). Other aspects of risk that Roy et al. (2018) recommend
be considered include vectors of introduction for a given species
and the status of threatened ecosystems or species. Another impor-
tant factor in risk assessment is the speed at which an invader may

Table 3. List of IUCN Habitat(s) Classification Scheme for species with community-level impacts.

Genus/species name Habitats in New England ecosystems Other habitats

Ampelopsis brevipedunculata
(Maxim.) Trautv.b

Forest N/A

Bromus catharticus Vahla,b Temperate forest, shrubland, grass-
land, arable land, urban areas

Pastureland, plantations, other

Broussonetia papyrifera (L.)
L’Hér. ex Vent.a,b

Forest Unknown

Buddleja davidii Franchb Ponds Seasonal rivers/streams/creeks, artificial terrestrial, unknown
Cenchrus setaceus (Forssk.)

Morronea,b
Forest, temperate forest, shrubland,

grassland
Subtropical/tropical dry lowland forest, subtropical/tropical moist lowland for-

est, subtropical/tropical dry lowland grassland, pastureland, other, unknown
Datura inoxia Mill.a Arable land Artificial terrestrial, unknown
Dioscorea oppositifolia L.a,b Shrubland Other
Dipsacus sativus (L.) Honck.b None reported Other
Eragrostis curvula (Schrad.)

Neesa,b
Shrubland, arable land Other

Euonymus fortunei (Turcz.)
Hand.-Maz.a,b

Forest, temperate forest Artificial terrestrial, other

Hypochaeris glabra L.a,b Forest, arable land Artificial terrestrial
Kummerowia striata (Thunb.)

Schindl.a,b
Temperate forest, arable land Artificial terrestrial

Lespedeza cuneata (Dum.
Cours.) G. Donb

Temperate grassland Pastureland, other, unknown

Microstegium vimineum (Trin.)
A. Camusb

Temperate forest Pastureland, unknown

Paulownia tomentosa (Thunb.)
Siebold & Zucc. ex Steud.a,b

Temperate forest, marine–coastal/
supratidal

Other

Polygonum perfoliata L.b Forest, permanent rivers/streams/
creeks

Other

Pueraria montana (Lour.)
Merr.a,b

Temperate forest, urban areas Subtropical/tropical moist lowland forest, seasonally flooded agricultural land,
other

Ranunculus ficaria L.a,b Temperate forest, shrubland Artificial terrestrial, other
Rapistrum rugosum (L.) All.a,b Arable land, urban areas Artificial terrestrial, other
Rubus bifrons Vest ex Tratt.a,b Forest, temperate forest, grassland,

wetlands, arable land, urban
areas

Other

Vinca major L.b Shrubland Artificial terrestrial
Vitex rotundifolia L. f.b Marine–coastal/supratidal Other
Wisteria floribunda (Willd.)

DC.a,b
None reported Other

Wisteria sinensis (Sims) DC.a,b Forest Other

aSpecies also has socioeconomic impacts (see Table 2).
bSpecies is available for sale as an ornamental or seed.
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spread. While none of the high-priority species are currently wide-
spread in northern New England, they may arrive quickly if readily
available for sale as an ornamental.

Beaury et al. (in press) showed that 61% of invasive plants
remain available for purchase through ornamental plant vendors.
However, the plant trade industry was responsive to state-prohib-
ited plant regulations, with only 7% of sales occurring within states
where the species was listed as invasive. A comparison of our list
with Beaury et al. (in press) shows that the vast majority of species
identified here as high impact are also available for sale. Thus, pro-
active regulation of these high-impact, range-shifting plants could
go far toward reducing future invasions and associated ecological
impacts.

While we identified “major,” community-level impacts for 24
invasive plants, the remaining 63 species could also pose ecological
threats. Twenty-nine species (33%) were data deficient and 6 (7%)
did not have reports of community-level ecological impacts.
Additionally, impact assessments tend to be biased toward studies
that evaluate plant competition, while rarely considering effects on
ecological processes (Hulme et al. 2013). Absence of data on com-
munity-level impacts should not be interpreted as an absence of
impact (Kumschick et al. 2020), but rather as an unknown, requir-
ing further research and future reevaluation. Similarly, the large
proportion of competitive impacts should not be used to conclude
that this is the only mechanism of invasive plant impact.

Identifying range-shifting invasive plants is a priority for natu-
ral resource management in the context of climate change (Beaury
et al. 2020). Here, we identify 22 high-impact species likely to
expand into northern New England and affect New England eco-
systems as temperatures continue to warm. Many of these species
are present but rare in southern New England and should be con-
sidered for regulation there as well. By proactively evaluating these
species for regulation and gathering information about manage-
ment strategies, northeast states have an opportunity to get ahead
of the invasion curve and prevent future impacts.

Supplementary material. To view supplementary material for this article,
please visit https://doi.org/10.1017/inp.2021.10
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Nikolić LJ (2018) Weed infestation and biodiversity of winter wheat under the
effect of long-term crop rotation. Appl Ecol Environ Res 16:1413–1426

Phillips SJ, Anderson RP, Schapire RE (2006) Maximum entropy modeling of
species geographic distributions. Ecol Model 190:231–259

62 Coville et al.: Prioritizing range shifters

https://doi.org/10.1017/inp.2021.10 Published online by Cambridge University Press

https://doi.org/10.1017/inp.2021.10
https://doi.org/10.7275/8r30-c179
https://www.iucnredlist.org/resources/habitat-classification-scheme
https://www.iucnredlist.org/resources/habitat-classification-scheme
https://doi.org/10.1017/inp.2021.10


Pimentel D, Zuniga R, Morrison D (2005) Update on the environmental and
economic costs associated with alien-invasive species in the United States.
Ecol Econom 52:273–288

Potgieter LJ, GaertnerM, Kueffer C, Larson BMH, Livingstone SW,O’Farrell PJ,
Richardson DM (2017) Alien plants as mediators of ecosystem services and
disservices in urban systems: a global review. Biol Invasions 19:3571–3588

Pyšek P, Jarošík V, Hulme PE, Pergl J, Hejda M, Schaffner U, Vilà M (2012) A
global assessment of invasive plant impacts on resident species, communities
and ecosystems: the interaction of impact measures, invading species’ traits
and environment. Global Change Biol 18:1725–1737

Pyšek P, Richardson DM (2010) Invasive species, environmental change and
management, and health. Annu Rev Environ Resour 35:25–55

Quinn LD, Barney JN, McCubbins JS, Endres AB (2013) Navigating the
“noxious” and “invasive” regulatory landscape: suggestions for improved
regulation. BioScience 63:124–131

Rockwell-PostelM, Laginhas BB, Bradley BA (2020) Supporting proactiveman-
agement in the context of climate change: prioritizing range-shifting invasive
plants based on impact. Biol Invasions 22:2371–2383

Roy HE, Rabitsch W, Scalera R, Stewart A, Gallardo B, Genovesi P,
Essl F, Adriaens T, Bacher S, Booy O, Branquart E, Brunel S, Copp GH,
Dean H, D’hondt B, et al. (2018) Developing a framework of minimum
standards for the risk assessment of alien species. J Appl Ecol 55:
526–538

Vilà M, Gallardo B, Preda C, García-Berthou E, Essl F, Kenis M, Roy HE,
González-Moreno P (2019) A review of impact assessment protocols of
non-native plants. Biol Invasions 21:709–723

Walther G-R, Roques A, Hulme PE, Sykes MT, Pyšek P, Kühn I, Zobel M,
Bacher S, Botta-Dukát Z, Bugmann H, Czúcz B, Dauber J, Hickler T,
Jarošík V, Kenis M, et al. (2009) Alien species in a warmer world: risks
and opportunities. Trends Ecol Evol 24:686–693

Invasive Plant Science and Management 63

https://doi.org/10.1017/inp.2021.10 Published online by Cambridge University Press

https://doi.org/10.1017/inp.2021.10

	Identifying high-impact invasive plants likely to shift into northern New England with climate change
	Introduction
	Materials and Methods
	Results and Discussion
	References


