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Abstract
Efforts to control an invasive species become more difficult and expensive as the species becomes
increasingly established within a region. It follows that prediction of future invasions, enabling
subsequent early detection and rapid response, is a valuable tool for limiting the impact of invasive
species over time. We created a short list of the species, not currently established in Pennsylvania,
estimated to represent the greatest risks of invasion with serious consequences within the next ten
years. We sent queries to professionals and reviewed the literature to produce a list of candidates for
further analysis. After narrowing the list, we analyzed the species using a slightly modified version of
the New York State Plant Ranking System for Evaluating Non-Native Plant Species for Invasiveness. A
brochure was produced to raise awareness of the threats represented by these species.

Objectives
The objectives of the study were as follows:
•

•

•

•

Compile a list of invasive non-native or exotic plant species, which may be transported or move
into the Commonwealth, from plant and invasive species databases, scientific literature, white
papers, and expert opinion.
Prioritize invasive and non-native plant species for a Plant Invader Watch List. Information on
the level of invasiveness, the threats to natural resources, and the likelihood of establishment
will be used to select the highest priorities for the plant invader list. The threat from plants will
be determined in part by a standardized invasiveness rating. Our stated intention was to use
NatureServe I-Ranks, but those turned out not to be applicable for our purpose; we used a
slightly modified version of the New York State Plant Ranking System for Evaluating Non-Native
Plant Species for Invasiveness.
Develop an informational brochure in electronic format for a Pennsylvania Natural Heritage
Program webpage. Species profiles were also formatted in the manner of early detection
species described in the “Be on the Lookout” section of the website.
Publicize the Plant Invader Watch List through communication with state agencies, watershed
groups, cooperative weed management groups, and other organizations with invasive species
interests.

Justification
The systematic control of all seriously invasive plant species across a large state like Pennsylvania is not
practical, given the resources needed and logistics for long term control work and monitoring. An
invasive species which has newly arrived in Pennsylvania is a high priority for containment measures and
eradication. While an infestation is confined to a small area, there is an opportunity to completely
eradicate it before it spreads to a wide area and the resources required for successful management
become unattainable.

Invasive species are the one of the greatest threats to biodiversity (Wilcove et al. 1998). Invasive species
can cause habitat alteration and changes to ecosystem processes, such as hydrology and nutrient cycling
(Corbin and D’Antonio 2012; McEwan 2012; Strayer 2010). One such invader to Pennsylvania’s
waterways, the water chestnut (Trapa natans) depletes dissolved oxygen in lakes and rivers and can
result in anoxia (Goodwin et al. 2008), negatively impacting other aquatic life. Because of high
reproductive rates, fast growth rates, and/or the ability to quickly colonize after disturbance, invasive
plants have competitive advantages over native species (Barrat-Segretain and Økland 2004; Hawkes et
al. 2007; James and Drenovsky 2007; Marlor et al. 2014).
For rare species which have limited distribution and declining population, invasive species are another
threat among many. Invasive plants may hybridize with natives, altering the genetic make-up of a native
species (Pooler et al 2002). More than 40% of species listed as Endangered or Candidate under the
Endangered Species act were threatened by exotic species (USFWS 2012). In habitats with invasive
species, native biodiversity decreases (Corbin and D’Antonio 2012; Hart and Holmes 2013).
Invasive species come with an expensive price tag for agencies and organizations working to mitigate
the damage and control the spread. In the US damage from them has been estimated at more than $120
billion a year (Pimetel et al. 2000). In the Great Lakes region, the costs to control invasive species
introduced from ballast water into the Great Lakes add up to $200 million annually (USFWS 2012). The
expense of invasive species management can strain budgets. Early detection of a newly established
invasive species and rapid control of the infestation can minimize adverse impacts, as well as greatly
reduce the costs of removal or remediation, compared to when an invasive species becomes
widespread.
Invasive species experts and agencies managing invasive species recognize the need to act on emerging
threats. A rapid response plan produced by the Pennsylvania Invasive Species Council (2014) emphasizes
using proper reporting channels so that state agencies can mount a response. Land managers should be
aware of new threats so that recently-arrived invasive species are recognized quickly and a timely and
efficient response can occur.
Organization and agency on-the-ground survey and monitoring efforts should be on the look-out for
newly arrived invasive species, which may become a nuisance and threaten the ecological integrity of
lands and waters. To this end, we conducted a review of the information sources about invasive species
threats and identified invasive species estimated to be the most likely emerging threats in the
Commonwealth. From a broad list of invasive species not yet known from Pennsylvania, but suggested
as potential threats to the Commonwealth by one or more of a variety of regional and national sources,
we used a combination of standardized invasiveness ranking and professional judgment to generate a
short list of the species estimated to be the most likely threats that could be mitigated with early
detection efforts. A brochure was created to facilitate outreach focused on raising awareness of these
species.

Methods and materials
Generating the initial list
We undertook a three-pronged approach to producing a list of potential invasive plant species threats to
Pennsylvania.
•

•
•

We solicited candidate species that may be among the most significant future threats to
Pennsylvania from regional experts in seventy-three government agencies, conservation
organizations, academic institutions, and environmental/ecological consulting companies.
Responses were received from personnel in twenty-four of these organizations (Table 1).
We examined invasive species lists from neighboring areas, and selected species not yet
documented from Pennsylvania (Table 2).
We studied seven invasive species and floristic databases (Table 3), also looking for species that
are problematic in the region but not yet known from Pennsylvania.

Table 1. Organizations that nominated species as potential invasive threats for Pennsylvania.
Organization
Aquatic Environmental Consultants
Brandywine Conservancy
Cleveland Metroparks
Crawford County Conservation District
Pennsylvania Department Conservation and Natural Resources
Maine iMapInvasives program
Maryland Natural Heritage Program
National Park Service
New Jersey Invasive Species Strike Team
New York Long Island Invasive Species Management Area
Pennsylvania State University
Pennsylvania Sea Grant
Pittsburgh Parks Conservancy
Princeton Hydro
Resource Environmental Solutions, LLC
Roger Tory Peterson Institute of Natural History
Skelly and Loy
Susquehanna River Basin Commission
The Nature Conservancy
U.S. Army Corps of Engineers
U.S. Forest Service - Allegheny National Forest
U.S. Fish and Wildlife Service
Warren County Conservation District
West Virginia Department of Natural Resources, Wildlife Resources Section

Table 2. Name, source and URL (if available) of state and regional invasive species lists queried.
List or reference name

Source

URL

Connecticut Invasive and Potentially
Invasive Plant Early Detection List

Connecticut Invasive Plant Working
Group

http://cipwg.uconn.edu/early_detection/

Non-native and invasive plants in
Delaware

Delaware Division of Fish and Wildlife

http://www.dnrec.delaware.gov/fw/NHESP/Documents/Nonnative%20Plants%20of%20Delaware%202013.pdf

Potential Invaders of Non-native,
Invasive Plants in Delaware

Delaware Division of Fish and Wildlife

http://www.dnrec.delaware.gov/fw/NHESP/Documents/Potential%20Invaders%2028%20Dec%20201
1.pdf

Indiana's Most Unwanted Invasive Plant
Pests

Indiana Cooperative Agricultural Pest
Survey Program

https://extension.entm.purdue.edu/CAPS/plants.html

Aquatic Invasive Species - Plants

http://www.in.gov/dnr/6347.htm

Invasive Species in Maryland

Indiana Department of Natural
Resources
Maryland Invasive Species Council

Invasive Species of Concern in Maryland

Maryland Invasive Species Council

http://www.mdinvasivesp.org/Invasive_Species_of_Concern_in_Maryland.pdf

Invasive Species of Concern in Maryland:
Terrestrial Plants

Maryland Invasive Species Council

http://www.mdinvasivesp.org/list_terrestrial_plants.html

Invasive Species of Concern in Maryland:
Aquatic Plants

Maryland Invasive Species Council

http://www.mdinvasivesp.org/list_aquatic_plants.html

New Jersey Invasive Plant Fact Sheets

New Jersey Invasive Species Strike Team

http://www.njisst.org/fact-sheets.htm

Noxious Weed Seeds of New York

New York State Seed Testing Laboratory

http://blogs.cornell.edu/nyseedlab/files/2014/02/Noxious_Weed_Seeds_of_NY-rejj2u.pdf

Prohibited noxious weeds of Ohio

Ohio Administrative Code, Chapter
901:5-37 Noxious Weeds

http://codes.ohio.gov/oac/901:5-37-01

Ohio Invasive Species

Holden Arboretum

Aquatic Invasive Species: (AIS) Plants
Documented in RI Freshwaters

Rhode Island Department of
Environmental Management, Office of
Water Resources

http://www.dem.ri.gov/programs/benviron/water/wetlands/pdfs/invasive.pdf

Invasive Species List for Plants Present in
the State
Vermont Designated Noxious Weeds

Rhode Island Invasive Species Council

http://rinhs.org/invasive-species-portal/invasive-species-lists/

Vermont Agency of Agriculture Food
and Markets
West Virginia Department of Agriculture

http://agriculture.vermont.gov/plant_pest/plant_weed/invasive_noxious_weeds/noxious_weeds_list

US Forest Service Northern Research
Station

https://www.nrs.fs.fed.us/disturbance/invasive_species/

West Virginia Noxious Weeds
Invasive Plants, Emerging Threats

http://www.mdinvasivesp.org/Invasive_Species_in_Maryland_MISC.pdf

https://apps.sos.wv.gov/adlaw/csr/readfile.aspx?DocId=1216&Format=PDF

Table 3. Invasive species databases queried and URLs.
Database
Early Detection and Distribution Mapping
System (EDDMaps)
Biota of North America Program (BONAP)
NatureServe Explorer
New York iMapInvasives
Maine iMapInvasives
Virginia iMapInvasives
West Virginia iMapInvasives

URL
http://www.eddmaps.org
http://www.bonap.org/
http://explorer.natureserve.org/
http://www.nyimapinvasives.org/
http://www.maine.gov/dacf/mnap/features/invasive_plants/imap.
htm
http://login.imapinvasives.org/vaimi/login/?next=/vaimi/
https://www.imapinvasives.org/loginwest-virginia

From the information gathered from the three approaches above, we compiled a list of ninety-eight
invasive plant species that represent potential threats to Pennsylvania (Appendix 1).
Three species, Hardy Kiwi Vine (Actinidia arguta), Marsh Thistle (Cirsium palustre), and Water Primrose
(Ludwigia grandiflora ssp. hexapetala), we chose to include in our analysis despite one or a few existing
reports from Pennsylvania. These species are included because awareness of their presence in
Pennsylvania is restricted, as far as we know they still have very limited distributions in Pennsylvania,
and they are highly invasive; thus they are high priorities for early detection and rapid response.

Refining the initial list to showcase the most severe threats
From the list of ninety-seven species identified in Appendix 1 as potential threats to Pennsylvania, we
undertook an analysis to determine which species represent the greatest potential to do significant
harm to the ecosystems of Pennsylvania within the next ten years.
We looked for evidence of the presence and degree of invasive characteristics for each species using
expert opinion from natural resource professionals, fact sheets, white papers, and scientific literature.
Information from the US Department of Agriculture Weed Risk Assessments and standardized
invasiveness ratings were also assembled including ranks from NatureServe’s i-Rank (Morse et al
2004), New York State Plant Ranking System for Evaluating Non-Native Plant Species for Invasiveness
(Jordan et al 2012), and Invasiveness Ranking System for Non-Native Plants of Alaska (Carlson et al
2008). We examined native and invaded habitats of the species under consideration for similarity to
habitats present in Pennsylvania, particularly natural disturbance habitats such as dunes and floodplains,
and other habitats particularly vulnerable to invasion, especially wetlands and water bodies. Sources
examined included most of the sources in Tables 2 and 3, as well as numerous other botanical and
invasive species references, white papers, factsheets, and databases, listed in Appendix 2.
For species not known in North America as far north as Pennsylvania, the native range was determined
as best we could, primarily using Flora of China and on-line specimen data from S-Net (National Museum
of Nature and Science 2017) and the Muséum National d'Histoire Naturelle (2017). This native range

information was examined in conjunction with climate descriptions from the Wikipedia pages for the
native country to estimate whether the species was likely to survive and flourish if introduced into
Pennsylvania.
Evaluating the information obtained with best professional judgment, we selected 12 species considered
highly invasive, a threat to Pennsylvania habitats, and having the potential to invade Pennsylvania
habitats to be considered for our Plant Invader Watchlist. We used a slightly modified version of
the New York State Plant Ranking System for Evaluating Non-Native Plant Species for
Invasiveness (Appendix 3), here after called the invasiveness rank, to assess the invasiveness of those
twelve species using standard methodology that will enable comparison with other species and/or other
geographical areas. We did not use sections pertaining to invasive land management units (Sections
A1.2, A 1.3, A2.1, A2.2) in New York State in the invasiveness ranking system. Section A2.3 is a list of the
natural habitats in New York State, which are used in subsequent sections of the ranking section. We
found this list of habitats (with the exception of Alpine habitats, which are not present in Pennsylvania)
to be applicable to an evaluation of species for Pennsylvania. We made no other modifications to the
New York protocol.

Products delivered in addition to this final report
•
•

A brochure about the Watch List that highlights information pertaining to the level of
invasiveness, identifying characteristics, and the threat(s) to natural resources.
Plant Invader Watch List species profiles were created on the Pennsylvania iMapInvasives
website. Information provided for each species will include the native and introduced ranges,
invasive impact, identifying characteristics, and additional web resources.

Results and conclusions
Invasive ranking
We ranked the invasiveness of 13 species using information about the distribution, habitat, and invasive
characteristics (Appendix 2) and other available scientific literature and white papers. The invasiveness
rank uses criteria under the headings of ecological impact, biological characteristics and dispersal ability,
ecological amplitude and distribution, and difficulty to control (Appendix 3). For each heading a species
receives a score and the ranks are combined into a total score. Where there is not enough information
to rank a species for a criterion, it may be bypassed. The invasiveness rank divides the total scores of
criteria evaluated, divided by the total maximum scores for those criteria. This allows for flexibility in
the ranking system, given the relative availability of information about the species under consideration.
Many of the criteria should be scored so that the sum of total maximum score is at least 70 to
sufficiently assess the invasiveness rank as recommended by the New York State Ranking System (Jordan
et al. 2012).

Table 4. Invasiveness ranks calculated for the project by species (scientific name and common name).
The invasiness rank is the sum of the scores assigned for the criteria evaluated divided by the sum of the
maximum scores values.

Scientific name
Actinidia arguta*
Carex kobomugi
Centaurea diffusa*
Cirsium palustre
Corydalis incisa*
Crassula helmsii
Glyceria maxima
Impatiens glandulifera
Ligustrum sinense
Ludwigia grandiflora ssp. hexapetala
Murdannia keisak
Oenanthe javanica*
Stratiotes aloides

*Provisional ranks.

Common name
Hardy kiwi vine
Asiatic sand sedge
Diffuse knapweed
Marsh thistle
Fumewort
Swamp stonecrop
Reed mannagrass
Policeman’s helmet
Chinese privet
Water primrose
Asian Spiderwort
Java Dropwort
Water Soldier

Invasive rank
89.4
82.6
72.9
71.2
52.5
80.2
81.4
70.8
82.9
76.4
74.7
77.4
65.6

Sum of criteria
scores/ maximum
total score
59/66
71/86
48/53
52/73
31/59
69/86
57/70
68/96
68/82
62/83
24/31
24/31
61/93

For four species we were not able to evaluate enough criteria for the total maximum score to be at least
70 (Table 4; Appendix 3). Compared to other plants that we assessed, hardy kiwi vine (Actinidia arguta),
diffuse knapweed (Centaurea diffusa), java fumewort (Corydalis incisa), and dropwort (Oenanthe
javanica) have relatively few factsheets, scientific literature or other documentation, with descriptive
information about their invasive characteristics. We provide the invasiveness ranks here to be
considered as provisional. In particular the ranking system is heavily weighted by four criteria in section
1, Ecological Impact; each has carries a maximum score of 10, while criteria in other sections may be
scored up to maximum value of six. For the aforementioned species we had information to rate one or
two Ecological Impact criteria. With additional information we would be able better assess those
species.
Using the guidance by the authors of the New York State Ranking System (Jordan et al. 2012), the ranks
equal to and greater than 70 and 80 are considered high and very high, respectively (Table 5). The very
high and highly ranked species could be considered for regulatory action according to Jordan et al. 2012.
Only two species received a moderate invasiveness score. Species ranked as moderately invasively are
still considered a threat to natural resources and should be actively managed if they become established
in Pennsylvania. One species, java fumewort, which was rated the lowest among the ranked species was
not included in the Be on the Lookout for these Emerging Invasive Species in Pennsylvania brochure.
Three species with reports from Pennsylvania were included in the invasive ranking. All three species
had very limited number of reports. There was an isolated 1971 report of marsh thistle (Cirsium
palustre) on a roadside on Clinton Co. The specimen is located in the New York Botanical Gardens

herbarium (specimen bar code 02052728). Whether a population persists at the recorded site in Clinton
is not known. No other occurrences in Pennsylvania have been reported to BONAP, EDDMaps,
Pennsylvania iMapInvasives, USDA Plants, or the database of the Pennsylvania Flora Project. Water
Primrose (Ludwigia grandiflora ssp. hexapetala) was recorded at two locations in Berks Co in 1940s, but
the populations are presumed to be extirpated (Colette Jacono, University of Florida Center for Aquatic
and Invasive Plants and Florida Museum, personal communication). Specimen localities are recorded as
Tulpehocken Creek Watershed Reading and Cacoosing Creek, West Lawn. Specimens are stored at the
Academy of Natural Sciences in Philadelphia.
Hardy kiwi vine (Actinidia arguta) is recorded in Philadelphia County, according to the Pennsylvania
Flora Project. It is not believed to be spreading outside of where it was planted (Tim Block, Morris
Arboretum, personal communication).

Table 5. Invasiveness rating and relative maximum score (from Jordan et al. 2012)
Invasiveness
Rating
Very High
High
Moderate
Low
Insignificant

Relative Maximum
Score
> 80.00
70.00-80.00
50.00-69.99
40.00-49.99
<40.00

Brochure & website materials development
The project identified 12 invasive species, each of which are highlighted in an 11” x 17” tri-fold Be on the
Lookout for these Emerging Invasive Species in Pennsylvania brochure created for this project (Appendix
4). The decisions about which species to include in the brochure were made based on the invasiveness
rank and best professional judgement. Citizen scientists and natural resource professionals are
encouraged to be on the lookout for these species and report their findings to Pennsylvania
iMapInvasives database.

Included in the brochure are four main sections:
•

Overview of project;

•

Importance of invasive species prevention;

•

Where and how to report invasive species findings;

•

Species profiles for 12 emerging invasive plant invaders.

Information used to create the brochure was pulled from a variety of sources including natural resource
managers from Pennsylvania and surrounding states, a multitude of online resources, and first-hand
botanical experience from PNHP staff assigned to the project. Maps included in the 12 invasive species
profiles were created by using data derived from the previously mentioned information sources,
NatureServe Explorer, the Biota of North America Program, the USDA Plants Database, and
iMapInvasives.

As the main focal point of the brochure, each of the 12 invasive species profiles features:
•

A color photo of the emerging invasive species;

•

Native range of species;

•

Preferred habitat;

•

History of how the species arrived in North America;

•

Ecological impact;

•

Look-alikes (or species that may be confused with the plant being featured);

•

Description of nearby locations where the species has been found (in reference to
Pennsylvania);

•

A map of the known distribution in eastern North America.

The back of the brochure features additional resources that guide readers to other online locations
where they can learn more about invasive species. Resources included in the brochure are URL links to
information such as the “Be on the Lookout!” and “Clean Your Gear” pages of the Pennsylvania
iMapInvasives website, Pennsylvania Sea Grant’s webpage on aquatic invasive species, the
PlayCleanGo.org website which features tips on how to “stop invasive species in your tracks”, and lastly
the Pennsylvania Department of Conservation and Natural Resources webpage on terrestrial invasive
species.
The brochure is available for download from the iMapInvasives website
(https://www.paimapinvasives.org/be-on-the-lookout) . Additional information about the species
featured in the brochure was written for the “Be on the Lookout!” section of the iMapInvasives website.

Discussion and management recommendations
This project gathered information on invasive plants which may threaten Pennsylvania in the near
future. The potential plant invader list compiled for this project is anticipated to be useful to
professionals who work with invasive species management and need information about which invasive
species are on Pennsylvania’s doorstep. The compilation of the names of invasive plant species, which
may potentially arrive in Pennsylvania (Appendix 1), is a first step towards monitoring and early
detection. Invasive survey and monitoring programs may choose to include potential invasive species for
which to be alert.
The potential plant invader list is an inventory of selected potential plant invaders to the
Commonwealth from a number of sources. It is not a complete accounting of all species which could be
threats. Identifying all species which could arrive in Pennsylvania through any number of vectors from
countless locations is beyond the scope of this project. Rather this project focused on species which
have occurrences in eastern North American and were known to be species by natural resource
professionals causing concern in the region. Invasive species in the region could be easily spread to
Pennsylvania along disturbance corridors (e.g., roads, pipelines, and trails), by human transport (e.g.,
cars, boats, shipping, or in commercial plant material, among other things), natural forces (e.g., wind or
water transport), or by wildlife (e.g., birds moving seeds). While many of the mechanisms for transfers
of invasive species cannot necessarily be anticipated, the proximity of an infestation to the
Commonwealth means that the opportunities for species invasion are increased.
The New York State Ranking System for Evaluating Non-Native Plant Species for Invasiveness (Jordan et
al. 2012), as modified for Pennsylvania, proved to be a useful tool. The criteria for were determined to
be relevant for an evaluation of plant species which are potential invaders of Pennsylvania. Nearly all
the species ranked for invasiveness were considered to have a high or very high invasive rank. We
would recommend that the system be applied to other invasive species assessments.
The species profiled in the brochure, Be on the Lookout for these Emerging Invasive Species in
Pennsylvania, could cause significant harm to habitats. The brochure is intended to be used for
outreach, promoting awareness and early detection of species described. An electronic version of the
brochure is available on the website for printing. Project staff will distribute brochures at upcoming
outreach events and conferences. The information about the plants profiled in the Be on the Lookout
Species webpage was created for education and outreach purposes. Armed with more information, the
public and professionals can be prepared for newly arriving invasive species.

Literature cited
Barrat-Segretain, M. and A. Økland. 2004. Experiments on growth interactions between two invasive
macrophyte species. Journal of Vegetation Science 15 (1): 109-114.
Carlson, M.L., I.V. Lapina, M. Shephard, J. S. Conn, R. Densmore, P. Spencer, J. Heys, J. Riley, and J.
Nielsen. August 2008. Invasiveness Ranking System for Non-Native Plants of Alaska. US
Department of Agriculture and US Forest Service Alaska Region, R1-TP143, http://accs.uaa.alaska.edu/files/invasivespecies/Publications/2008/Invasiveness_Ranking_System_for_Non-Native_Plants_Alaska.pdf
Corbin J. D. and C.M. D’Antonio. 2012. Gone but not forgotten? Invasive plants’ legacies on community
and ecosystem properties. Invasive Plant Science and Management. 5(1):117-124.
eFloras. 2017. Published on the Internet http://www.efloras.org [accessed 2017] Missouri Botanical
Garden, St. Louis, MO & Harvard University Herbaria, Cambridge, MA.
Flora of North America Editorial Committee, eds. 1993+. of North America North of Mexico. 20+
vols. New York and Oxford.
Goodwin, K., N. Caraco and J. Cole. 2008. Temporal dynamics of dissolved oxygen in a floating-leaved
macrophyte bed. Freshwater Biology 53: 1632–1641.
Hart, J.L. and B.N. Holmes. 2013. Relationships between Ligustrum sinense invasion, biodiversity, and
development in a mixed bottomland forest. Invasive Plant Science and Management 6(1): 175186.
Hawkes, C.V., K.M. DeAngelis and M.K. Firestone. 2007. Root interactions with soil microbial
communities and processes. The Rhizosphere, an Ecological Perspective. 1–29.
James, J.J. and R.E. Drenovsky. 2007. A basis for relative growth rate differences between native and
invasive forb seedlings. Range Ecology and Management 60 (4): 395-400.
Jordan, M.J., G. Moore and T.W. Weldy. 2012. New York State Ranking System for Evaluating Non-Native
Plant Species for Invasiveness. Unpublished report. The Nature Conservancy, Cold Spring
Harbor, NY; Brooklyn Botanic Garden, Brooklyn, NY; The Nature Conservancy, Albany,
NY. http://nyis.info/?action=israt
Marlor, K.M., C.R. Webster, and R.A. Chimner. 2014 Disturbance and wetland cover type alter reed
canarygrass cover in northern Michigan. Invasive Plant Science and Management 7: 121-131.
Morse, L.E., J.M. Randall, N. Benton, R. Hiebert, and S. Lu. 2004. An Invasive Species Assessment
Protocol: Evaluating Non-Native Plants for Their Impact on Biodiversity. Version 1. NatureServe,
Arlington, Virginia. http://www.natureserve.org/library/invasiveSpeciesAssessmentProtocol.pdf

Muséum National d'Histoire Naturelle. 2017. Online herbarium specimen
portal. https://science.mnhn.fr/institution/mnhn/collection/p/item/search/form. Accessed
2017.
National Museum of Nature and Science. 2017. S-Net: Natural history collection database. National
Museum of Nature and Science, Tokyo. http://www.sciencenet.kahaku.go.jp/specimen_en/collection/. Accessed 2017.
National Park Service, Center for Urban Ecology, Exotic Plant Management Team, Weed Alert Briefs
https://www.nps.gov/cue/epmt/
National Park Service, Plant Conservation Alliance’s Alien Plant Working Group, Weeds Gone Wild: Alien
Plant Invaders of Natural Areas, http://www.nps.gov/plants/alien/
Pennsylvania Flora Project of Morris Arboretum, http://paflora.org/original/
Pennsylvania Invasive Species Council. 2014. Rapid Response Plan and Procedures for Responding to
Aquatic Invasive Species in Pennsylvania. 26+ pp.
https://seagrant.psu.edu/sites/default/files/PA%20Rapid%20Response%20Plan_Final.pdf
Pimetel, D., L. Lach, R. Zuniga, and D. Morrison. 2000. Environmental and Economic Costs of
Nonindigenous Species in the United States. BioScience 50 (1): 53-65.
Pooler, M.R., R.L. Dix, and J. Feely. 2002. Interspecific hybridization between the native bittersweet,
Celastrus scandens, and the introduced invasive species, C. orbiculatus. Southeastern Naturalist
1(1): 69-76.
McEwan, R.W., M. A. Arthur, and S.E. Alverson. 2012. Throughfall chemistry and coil nutrient effects of
the invasive shrub Lonicera maackii in deciduous forests. The American Midland Naturalist 168
(1): 43-55.
University of Florida Assessment of Non-Native Plants in Florida’s Natural Areas.
https://assessment.ifas.ufl.edu/assessments/?num=80
US Department of Agriculture Noxious Weeds Program Risk Assessments
https://www.aphis.usda.gov/aphis/ourfocus/planthealth/plant-pest-and-diseaseprograms/pests-and-diseases/sa_weeds/sa_noxious_weeds_program/ct_riskassessments
US Fish and Wildlife Service. 2012. The cost of invasive species. US Department of
Interior. https://www.fws.gov/home/feature/2012/pdfs/CostofInvasivesFactSheet.pdf
Wilcove, D. S., D. Rothstein, J. Dubow, A. Phillips, and E. Losos. 1998. Quantifying threats to imperiled
species in the United States. Bioscience 48 (8): 607-615.
Strayer, D.L. 2010. Alien species in fresh waters: ecological effects, interactions with other stressors, and
prospects for the future. Freshwater Biology 55 (Suppl. 1): 152-174.

Appendix 1. Invasive species evaluated as potential invaders for Pennsylvania. Scientific name, common name, growth habit*, state noxious plant (yes or no)*, federal
+
€
^
noxious weed plant (yes or no)*, URL link to US Department of Agriculture Weed Risk Assessment , NY Rank , AK rank°, and iRank .
Scientific Name

Common Name

Growth habit

State Noxious Plant
List

Federal Noxious
Weed List

USDA Weed Risk
Assessment

NY
Rank

71.08

AK
Rank

i-Rank

Acanthospermum hispidum

Hispid greenstripe

Forb/herb

No

No

Achyranthes japonica

Japanese chaff flower

Forb/herb

No

No

Link to USDA Weed
Risk Assessment
Link to USDA Weed
Risk Assessment

Acroptilon repens

Russian knapweed

Forb/herb

Yes

No

n/a

Actinidia arguta

Hardy kiwi vine

Vine

No

No

n/a

Agropyron cristatum

Crested wheat grass

Graminoid

No

No

n/a

Aldrovanda vesiculosa

Waterwheel plant

Forb/herb

No

No

n/a

Alternanthera philoxeroides

Alligator weed

Forb/herb

Yes

No

n/a

Medium

Apera interrupta

Dense silky-bent

Graminoid

No

No

n/a

Medium/Insignificant

Arum italicum

Italian arum

No

No

Giant reed

Yes

No

n/a
Link to USDA Weed
Risk Assessment

Medium/Insignificant

Arundo donax

Forb/herb
Graminoid/Shurb/S
ubshrub

Bambusa bambos

Giant thorny bamboo

Graminoid

No

No

n/a

Bassia hyssopifolia

Five-horn smotherweed

Forb/herb

No

No

n/a

Berberis julianae

Wintergreen barberry

Shrub

Yes (genus Berberis)

No

n/a

Briza maxima

Greater quaking grass

Graminoid

No

No

n/a

Bromus diandrus

Great brome

Graminoid

No

No

n/a

Bromus diandrus ssp. rigidus

Great brome

Graminoid

No

No

n/a

Carex acutiformis

Lesser pond sedge

Graminoid

No

No

n/a

Carex kobomugi

Asiatic sand sedge

Graminoid

Yes

No

n/a

Cayratia japonica

Bushkiller

Forb/herb/vine

No

No

n/a

Centaurea diffusa

Diffuse knapweed

Forb/herb

Yes

No

n/a

High/Medium

Centaurea macrocephala

Globe knapweed

Forb/herb

Yes

No

n/a

Medium/Insignificant

Ceratocephala testiculata

Curve-seed-butterwort

Forb/herb

No

No

n/a

Cirsium palustre

Marsh thistle

Forb/herb

Yes

No

n/a

Clematis flammula

Fragrant clematis

----

No

No

n/a

Clematis vitalba

Evergreen traveler's-joy

Vine

Yes

No

n/a

€

66

High/Medium
High/Medium

High
Low/Insignificant

68.60

67.90
High/Low

*According to USDA Plants database , New York State Plant Ranking System for Evaluating Non-Native Plant Species for Invasiveness (0-100), °Invasiness Ranking System for Non-Native Plants of
^
Alaska (0-100), and the NatureServe iRank.

Appendix 1. Continued. Invasive species evaluated as potential invaders for Pennsylvania (Continued). Scientific name, common name, growth habit*, state noxious plant (yes or no)*, federal
+
€
^
noxious weed plant (yes or no)*, URL link to US Department of Agriculture Weed Risk Assessment , NY Rank , AK rank°, and iRank .
Scientific Name

Common Name

Growth habit

State Noxious Plant
List

Federal Noxious
Weed List

USDA Weed Risk
Assessment

NY
Rank

Cornus kousa

Kousa dogwood

Tree

No

No

Cortaderia selloana

Selloa pampas grass

Graminoid

No

No

Corydalis incisa

Fumewort

Forb/herb

No

No

Crassula helmsii

Swamp Stonecrop

----

Yes

No

n/a
Link to USDA Weed
Risk Assessment

Cuscuta japonica

Forb/herb/vine

Yes

Yes

n/a

Cyrtomium falcatum

Purple stemmed dodder
Japanese net-veined holly
fern

Forb/herb

No

No

Dittrichia graveolens

Stinkwort

Forb/herb

No

No

n/a
Link to USDA Weed
Risk Assessment

Elaeagnus multiflora

Cherry silverberry

Shrub

No

No

n/a

Elaeagnus pungens

Thorny elaeagnus

Shrub

No

No

n/a

Enteromorpha flexuosa

Grass kelp

Alga

No

No

n/a

Eragrostis cumingii

Cuming's love grass

Graminoid

No

No

n/a

Firmiana simplex

Chinese parasol tree

Shrub/tree

No

No

n/a

Galium aristatum

Awned bedstraw

Forb/herb

Yes

No

n/a

Glyceria maxima

Reed mannagrass

Graminoid

Yes

No

Gymnocoronis spilanthoides

Senegal tea plant

Forb/herb

No

No

n/a
Link to USDA Weed
Risk Assessment

Hedera hibernica

Atlantic ivy

Vine

Yes

No

n/a

Hippophae rhamnoides

Seaberry

Shrub/tree

No

No

n/a

Hyacinthoides hispanica

Hispanic hyacinthoides

Forb/herb

No

No

Hygrophila polysperma

Indian swampweed

Forb/herb

Yes

Yes

n/a
Link to USDA Weed
Risk Assessment

Impatiens glandulifera

Policeman's helmet

Forb/herb

Yes

No

n/a

66.67

Imperata cylindrica

Cogongrass

Graminoid

Yes

Yes

79.00

Ipomoea aquatica

Swamp-cabbage

Forb/herb/vine

Yes

Yes

n/a
Link to USDA Weed
Risk Assessment

Isatis tinctoria

Dyer's-woad

Forb/herb

Yes

No

n/a

Ischaemum rugosum

Ribbed muraina grass

Graminoid

Yes

Yes

n/a

Lagerstroemia indica
Lamium purpureum var.
incisum

Crape-myrtle

Shrub/tree

No

No

n/a

Red henbit

Forb/herb

No

No

n/a

€

AK
Rank

n/a
Link to USDA Weed
Risk Assessment

i-Rank

Medium/Low

82

Medium/Low
High

High/Low
Medium/Insignificant

*According to USDA Plants database , New York State Plant Ranking System for Evaluating Non-Native Plant Species for Invasiveness (0-100), °Invasiness Ranking System for Non-Native Plants of
^
Alaska (0-100), and the NatureServe iRank.

Appendix 1. Continued. Invasive species evaluated as potential invaders for Pennsylvania (Continued). Scientific name, common name, growth habit*, state noxious plant (yes or no)*, federal
+
€
^
noxious weed plant (yes or no)*, URL link to US Department of Agriculture Weed Risk Assessment , NY Rank , AK rank°, and iRank .
Scientific Name

Common Name

Growth habit

State Noxious Plant
List

Federal Noxious
Weed List

USDA Weed Risk
Assessment

Ligustrum japonicum

Japanese privet

Shrub/tree

No

No

n/a

Ligustrum lucidum

Glossy privet

Shrub/tree

No

No

Ligustrum sinense

Chinese privet

Shrub/tree

No

No

n/a
Link to USDA Weed
Risk Assessment

Lolium persicum

Persian rye grass

Graminoid

No

No

n/a

Lonicera caprifolium
Ludwigia grandiflora ssp.
hexapetala

Italian woodbine
Common Primrose Willow ,
Waterprimrose

Vine

No

No

n/a

Forb/herb/subshrub

Yes

No

n/a

Mahonia bealei

Beale's barberry

Shrub

Yes (genus Mahonia)

No

n/a

Melia azedarach

Chinaberry

Shrub/tree

No

No

n/a

Melinis repens

Creeping molasses grass

Graminoid

No

No

n/a

Miscanthus sacchariflorus

Japanese silver grass

Graminoid

No

No

n/a

Murdannia keisak

Marsh Dayflower

Forb/herb

Yes

No

n/a

Nandina domestica

Sacred bamboo

Shrub

No

No

n/a

Nelumbo nucifera

Pink lotus

Forb/herb

No

No

n/a

Oenanthe javanica

Java dropwort

Forb/herb

No

No

n/a

Onobrychis viciifolia
Oplismenus hirtellus ssp.
undulatifolius

Sainfoin

Forb/herb

No

No

Wavy leaf basketgrass

Graminoid

No

No

n/a
Link to USDA Weed
Risk Assessment

Osmanthus heterophyllus

Holly osmanthus

Shrub

No

No

n/a

Paspalum dilatatum

Golden crown grass

Graminoid

No

No

n/a

Paspalum scrobiculatum

Indian crown grass

Graminoid

Yes

Yes

n/a

Persicaria extremiorientalis

Far-eastern smartweed

Forb/herb

No

No

Phyllostachys aurea

Golden bamboo

Graminoid/shrub/vine

No

No

n/a
Link to USDA Weed
Risk Assessment

Pilosella x floribunda

Pale hawkweed

Forb/herb

Yes

No

n/a

Pinus thunbergiana

Japanese black pine

Tree

No

No

n/a

€

NY
Rank

AK
Rank

i-Rank

High/Medium

Medium/Low

78.16

Medium/Low
High/Low

64.38

*According to USDA Plants database , New York State Plant Ranking System for Evaluating Non-Native Plant Species for Invasiveness (0-100), °Invasiness Ranking System for Non-Native Plants of
^
Alaska (0-100), and the NatureServe iRank.

Appendix 1. Continued. Invasive species evaluated as potential invaders for Pennsylvania (Continued). Scientific name, common name, growth habit*, state noxious plant (yes or no)*, federal
+
€
^
noxious weed plant (yes or no)*, URL link to US Department of Agriculture Weed Risk Assessment , NY Rank , AK rank°, and iRank .
Scientific Name
Polygonum aviculare ssp.
aviculare
Polygonum aviculare ssp.
neglectum

Common Name

Growth habit

State Noxious Plant
List

Federal Noxious
Weed List

USDA Weed Risk
Assessment

Yard knotweed

Forb/herb

No

No

n/a

Yard knotweed

Forb/herb

No

No

n/a

Rhamnus utilis

Chinese buckthorn

Shrub

Yes (genus Rhamnus)

No

n/a

Rorippa amphibia

Amphibious yellowcress

Forb/herb

Yes

No

Rottboellia cochinchinensis

Itch grass

Graminoid

Yes

Yes

n/a
Link to USDA Weed
Risk Assessment

Rubus parvifolius

Japanese blackberry

Shrub

No

No

n/a

Rubus triphyllus

Three-leaf blackberry

Subshrub

No

n/a

Rumex longifolius

Door-yard dock

Forb/herb

No
Yes (genus Rumex) - in
Arkansas

No

n/a

Saccharum ravennae

Ranenna grass

Graminoid

No

No

n/a

Salix matsudana

Chinese willow

Shrub

No

No

n/a

Salsola kali

Russian-thistle

Forb/herb

Yes

No

n/a

Salvia glutinosa

Jupiter's distaff

Forb/herb

No

No

n/a

Salvinia minima

Common salvinia

Forb/herb

Yes

No

n/a

Salvinia molesta

Giant salvinia

Forb/herb

Yes

Yes

n/a

Schoenoplectiella mucronata

Bog bulrush

Graminoid

No

No

Senecio vernalis

Eastern groundsel

---

No

No

Sideritis montana

Mountain ironwort

Forb/herb

No

No

Solanum viarum

Tropical Soda Apple

Subshrub

Yes

Yes

Stratiotes aloides

Water soldier

Forb/herb

Yes

No

n/a
Link to USDA Weed
Risk Assessment
Link to USDA Weed
Risk Assessment
Link to USDA Weed
Risk Assessment
Link to USDA Weed
Risk Assessment

Thinopyrum intermedium

Graminoid

No

No

Toona sinensis

Intermediate quack grass
Chinese toon, Chinese
mahogany

Tree

No

No

Urochloa mutica

Para liverseed grass

Graminoid

No

No

Vitex rotundifolia

Beach vitex

Shrub

No

No

n/a
Link to USDA Weed
Risk Assessment

Vulpia bromoides

Brome six-weeks grass

Graminoid

No

No

n/a

€

NY
Rank

AK
Rank

i-Rank

48

Medium

Medium/Insignificant

n/a
Link to USDA Weed
Risk Assessment

*According to USDA Plants database , New York State Plant Ranking System for Evaluating Non-Native Plant Species for Invasiveness (0-100), °Invasiness Ranking System for Non-Native Plants of
^
Alaska (0-100), and the NatureServe iRank.

Appendix 2. Other invasive information sources and URLs
Invasive species information source
Atha, D, J.A. Schuler, and S. Lumban Tobing. 2014. Corydalis incisa (Fumariaceae) in Bronx
and Westchester counties, New York. Phytoneuron 2014-96: 1–6.

URL
https://nybg.org/files/forest/Athaetal2014Corydalisincisa.pdf

Atha, D.E., Nee, M.H., and R.F.C. Naczi. 2010. Persicaria extremiorientalis (Polygonaceae) is
established in the flora of the eastern United States of America. The Journal of the Torrey
Botanical Society 137(4):333-338.
Atlas of Florida Plants, Institute for Systematic Botany

http://florida.plantatlas.usf.edu/

Botanical Electronic News

http://www.ou.edu/cas/botany-micro/ben/

Bugwood Wiki

https://wiki.bugwood.org/Main_Page

CABI, Invasive Species Compendium. Wallingford, UK: CAB International.

http://www.cabi.org/isc/search/?q=&types=7,19&sort=DateDesc

Calflora

http://www.calflora.org/

California Invasive Plant Council Plant Profiles

http://cal-ipc.org/ip/management/plant_profiles/

California Invasive Plant Council, Weed Report, Weed Control in Natural Areas in the
Western United States

http://cal-ipc.org/ip/index.php

Canadian Food Inspection Agency, Invasive Plants - Fact Sheets

http://www.inspection.gc.ca/plants/plant-pests-invasive-species/invasive-plants/factsheets/eng/1331614724083/1331614823132

City of Portland, OR, Environmental Services, Invasive Species factsheets

https://www.portlandoregon.gov/bes/45696

Controlling The Chinese Parasol Tree In West Feliciana Parish, Louisiana

http://www.siebenthalercreative.com/acc/chineseparasol/

Cousins,M.M., Briggs, J., Gresham, C., Whetstone, J. and T. Whitwell. 2010. Beach Vitex
(Vitex rotundifolia): An Invasive Coastal Species. Invasive Plant Science and Management
2010 3:340–345

http://www.northinlet.sc.edu/beachvitex/media/Invasion%20alert.pdf

Delaware Wildflowers

http://delawarewildflowers.org/index.php

Digital Atlas of Virginia Flora

http://vaplantatlas.org/index.php?do=start

Drobney, P.M. and M.P. Widrlechner 2010. Japanese Raspberry (Rubus parvifolius L.): An
Invasive Species Threat in Savanna and Prairie [abstract]. 22nd North American Prairie
Conference Program

https://www.ars.usda.gov/research/publications/publication/?seqNo115=254976

Electronic Atlas Flora of British Columbia

http://ibis.geog.ubc.ca/biodiversity/eflora/

Encyclopedia Britannica

https://www.britannica.com/plant/marsh-cress#ref33510

Essex Biodiversity Project

http://www.essexbiodiversity.org.uk/invasive-species/invasive-species-plants

European and Mediterranean Plant Protection Organization

https://www.eppo.int/INVASIVE_PLANTS/ias_plants.htm

Federal Noxious Weed Disseminules of the United States

http://idtools.org/id/fnw/factsheet_index.php

Appendix 2 (continued). Other invasive information sources and URLs
Invasive species information source

URL

Flora of North America

http://www.efloras.org/flora_page.aspx?flora_id=1

Flora of China

http://www.efloras.org/flora_page.aspx?flora_id=2

Global Invasive Species Database
Identification and Biology of Nonnative Plants in Florida’s Natural Areas - Second Edition, by
K.A. Langeland, et al. University of Florida-IFAS Pub SP 257. 2008

http://www.iucngisd.org/gisd/

Invasive Plant Atlas of New England

http://www.eddmaps.org/ipane/Species/

Invasive Plant Atlas of the United States

https://www.invasiveplantatlas.org/

Invasive Species of Concern in Maryland, Invader of the Month

http://www.mdinvasivesp.org/invader_of_the_month.html

iNaturalist
King County Noxious Weed Control Program

http://inaturalist.org
http://www.kingcounty.gov/services/environment/animals-and-plants/biodiversity/threats/
Invasives.aspx

L&H Seeds

http://www.lhseeds.com/

Long Island Botanical Society Quarterly Newsletter, Fall 2014

http://libotanical.org/newsletters/2404.pdf

Mass Audubon

http://massaudubon.org

Minnesota Wildflowers
Mississippi State University, Geosystems Research Institute, Invasive Plant Atlas of the
MidSouth

https://www.minnesotawildflowers.info/page/plants-by-name

Muséum National d'Histoire Naturelle. Online herbarium specimen portal
National Museum of Nature and Science. S-Net: Natural history collection database.
National Museum of Nature and Science

https://science.mnhn.fr/institution/mnhn/collection/p/item/search/form. Accessed 2017.

National Park Service, Center For Urban Ecology, Weed Alert Briefs
National Park Service, Plant community composition and structure monitoring for Badlands
National Park: 2013 annual report
National Park Service, Yosemite National Park, Resources Management Science, Vegetation
and Ecological Restoration, Invasive Plant Management Program 2017 Work Plan

https://www.nps.gov/cue/epmt/

New England Wild Flower Society, Go Botany
New Jersey Invasive Species Council, Strategic Management Plan

https://gobotany.newenglandwild.org/
http://www.nj.gov/dep/njisc/docs/Final%20NJ%20Strategic%20Management%20Plan%20
for%20Invasive%20Species%2011.09.pdf

New Jersey Invasive Species Strike Team, 2014 Plant Watch List

http://www.njisst.org/documents/PlantWatchList.pdf

New Jersey Invasive Species Strike Team, Factsheets

http://www.njisst.org/fact-sheets.htm

New York Flora Association Quarterly Newsletter, Summer 2013

http://www.nyflora.org/files/8414/2922/1343/NYFASummer13.pdf

New Zealand Plant Conservation Network

http://www.nzpcn.org.nz/page.aspx?flora

Non-native Species Risk Assessment for Ireland

http://nonnativespecies.ie/

Ontario's Invading Species Awareness Program

http://www.invadingspecies.com/

Oregon Department of Agriculture, Plant Pest Risk Assessment

http://www.oregon.gov/ODA/Pages/default.aspx

Pennsylvania Department of Conservation and Natural Resources, Invasive Plants in
Pennsylvania, Watch List species

http://www.dcnr.pa.gov/Conservation/WildPlants/InvasivePlants/InvasivePlantFactSheets/
Pages/default.aspx

https://plants.ifas.ufl.edu/

http://www.gri.msstate.edu/ipams/spec_desc.php

http://www.science-net.kahaku.go.jp/specimen_en/collection/

https://irma.nps.gov/DataStore/DownloadFile/488612
https://www.nps.gov/yose/learn/nature/upload/2017-IPMP-Work-Plan.pdf

Appendix 2 (continued). Other invasive information sources and URLs
Invasive species information source

URL

Pennsylvania State University Extension, College of Agricultural Sciences

https://extension.psu.edu/pests-and-diseases/pest-disease-and-weed-identification/weedidentification-and-control

Plant Conservation Alliance, Least Wanted: Alien Plant Invaders of Natural Areas Fact Sheets

https://www.nps.gov/plants/alien/factmain.htm

Pull.Kill.Plant. Project, Arundo Control & Riparian Restoration in the Nueces Basin

http://www.pullkillplant.org/

River to River Cooperative Weed Management Area

http://www.rtrcwma.org/

Smithsonian Marine Station at Fort Pierce, Indian River Lagoon Species Inventory, Expanded
Species Reports

http://www.sms.si.edu/IRLSpec/Compl_Reports.htm

Southeast Exotic Pest Plant Council

https://www.se-eppc.org/

Stokes, C. 2009. Crop to Weed-Natalgrass in Florida in Wildland Weeds Magazine, University
of Florida-IFAS-Center for Aquatic and Invasive Plants

https://www.se-eppc.org/wildlandweeds/pdf/Summer2009-Stokes-pp8-9.pdf

Swearingen, J., B. Slattery, K. Reshetiloff, and S. Zwicker. 2010.
Plant Invaders of Mid-Atlantic Natural Areas, 4th ed. National Park
Service and U.S. Fish and Wildlife Service. Washington, DC. 168pp.

https://www.nps.gov/plants/alien/pubs/midatlantic/midatlantic.pdf

Tennessee Exotic Pest Plant Council

http://tnipc.org/invasive-plants/

Texas Invasive Species Institute

http://www.tsusinvasives.org/home/

Texas Invasives

http://texasinvasives.org/plant_database/index.php

University of California, Division of Agriculture and Natural Resources, California Agriculture

http://calag.ucanr.edu/

University of Florida Extension, Electronic Data Information Source

https://edis.ifas.ufl.edu/

University of Florida, Center for Aquatic and Invasive Plants, Assessment of Non-Native
Plants

https://assessment.ifas.ufl.edu/assessments/

University of Georgia, Center for Invasive Species and Ecosystem Health, Invasive and Exotic
Species Profiles

https://www.invasive.org/species.cfm

University of Georgia, Center for Invasive Species and Ecosystem Health, Bugwood Blog

http://bugwood.blogspot.com/

University of Hawaii, Invasive Marine Algae

https://www.hawaii.edu/reefalgae/invasive_algae/INDEX.HTM

University of Tennessee, Tennessee Extension, Institute of Agriculture

https://extension.tennessee.edu/Pages/default.aspx

University of Vermont Extension, Vermont Invasives

https://vtinvasives.org/

Appendix 2 (continued). Other invasive information sources and URLs
Invasive species information source
Urban Forest Associates, Inc.

URL

US Department of Agriculture NRCS, Invasive Species Technical Notes

http://ufora.ca/index.php/resources/invasive-species/
https://www.nrcs.usda.gov/wps/portal/nrcs/detail/mt/technical/ecoscience/invasive/?cid=n
rcs144p2_056849

US Department of Agriculture, National Invasive Species Information Center, Species profiles

https://www.invasivespeciesinfo.gov/aquatics/main.shtml

US Department of Agriculture, Natural Resources Conservation Service, Crested Wheatgrass,
Agropyron cristatum (L.) Gaertn.

https://plants.usda.gov/plantguide/pdf/pg_agcr.pdf

US Forest Service, Fire Effects Information System

https://www.feis-crs.org/feis/

US Forest Service, Forest Health Protection, Invasive Plants, Weed of the Week

https://na.fs.fed.us/fhp/invasive_plants/weeds/

US Geological Survey, Nonindigenous Aquatic Species

https://nas.er.usgs.gov/

Utah State University, Noxious Weed Field Guide for Utah

https://extension.usu.edu/fieldguides/ou-files/Noxious-Weed-Field-Guide-for-Utah.pdf

Virginia Department of Conservation and Recreation

http://www.dcr.virginia.gov/natural-heritage/factsheets#invasives

Washington State, Noxious Weed Control Board, Factsheet - Italian Arum, Arum italicum

https://www.nwcb.wa.gov/weeds/italian-arum

Wisconsin Department of Natural Resources, Factsheets Terrestrial Invasive Species - NonRegulated Plants

http://dnr.wi.gov/topic/Invasives/species.asp?filterBy=Terrestrial&filterVal=Y&catVal=Plants
Reg#RegSelect

Wisconsin Department of Natural Resources, Factsheets Terrestrial Invasive Species Regulated Plants; Factsheets Terrestrial Invasive Species - Non-Regulated Plants

http://dnr.wi.gov/topic/Invasives/species.asp?filterBy=Terrestrial&filterVal=Y&catVal=Plants
#RegSelect

DIFFICUL-TY OF ECOLOGICAL AMPLITUDE AND BIOLOGICAL CHARACTERISTICS AND
CONTROL
DISTRIBUTION
DISPERSAL ABILITY

Cirsium palustre

Corydalis incisa*

Crassula helmsii

Glyceria maxima

Impatiens glandulifera

Ligustrum sinese

Ludwigia grandiflora
ssp. hexapetala

-

10

-

-

-

10

7

3

7

7

7

-

7

10

10

3

3

7

10

10

7

7

7

3

-

3

Stratiotes aloides

Murdianna keisak

Oenanthe javanica*

Centaurea diffusa*

1.2. Impact on Natural Community Structure (10 pts)

Carex kokomugi

1.1. Impact on Natural Ecosystem Processes and System-Wide
Parameters (10 pts)

Actinidia arguta*
ECOLOGICAL
IMPACT

Appendix 3. Invasiveness score by criteria, total score, total possible score, and Pennsylvania invasiveness rank. Maximum score for each criterion are listed in parentheses.

1.3. Impact on Natural Community Composition (10 pts)

-

-

-

-

-

-

-

-

-

-

7

-

7

1.4. Impact on other species or species groups (10 pts)

-

7

-

-

-

10

-

7

-

7

-

-

7

2.1. Mode and rate of reproduction (4 pts)
2.2. Innate potential for long-distance dispersal (e.g. bird dispersal,
sticks to animal hair, buoyant fruits, pappus for wind-dispersal) (4
pts)

4

-

4

4

2

4

4

4

4

4

4

4

4

-

2

1

4

2

2

4

4

4

2

2

-

4

2.3. Potential to be spread by human activities (3 pts)

2

2

3

2

2

1

1

-

2

2

2

2

2

2.4. Characteristics that increase competitive advantage (6 pts)

6

6

6

3

3

6

-

6

6

6

6

-

6

2.5. Growth vigor (2 pts)

2

2

2

0

2

2

2

2

2

2

2

-

2

2.6. Germination/Regeneration (3 pts)
2.7. Other species in the genus invasive in Pennsylvania or elsewhere
(3 pts)

2

-

3

-

3

-

-

3

3

3

2

-

2

3

3

3

3

-

0

0

3

3

3

3

3

0

3.1. Density of stands in natural areas in the northeastern USA and
eastern Canada (4 pts)

4

4

-

4

2

0

2

-

-

-

4

2

2

3.2. Number of habitats the species may invade (6 pts)

4

1

6

6

1

6

6

6

6

4

6

6

4

3.3. Role of disturbance in establishment (4 pts)

4

2

2

4

-

-

-

2

4

4

2

-

2

3.4. Climate in native range (3 pts)

3

3

3

3

3

1

3

2

3

1

3

1

3

3.5. Current introduced distribution in the northeastern USA and
eastern Canada (4 pts)

2

3

4

4

1

0

3

3

4

3

3

3

1

4.1. Seed banks (3 pts)

-

-

2

2

-

-

-

2

1

-

-

2

4.2. Vegetative regeneration (3 pts)

-

2

-

1

-

3

2

1

2

3

3

-

-

4.3. Level of effort required (4 pts)

3

4

4

2

-

4

3

3

3

3

3

3

3

Total score

59

71

48

52

31

69

57

68

68

68

62

24

61

Total possible score

66

86

53

73

59

86

70

96

82

89

83

31

93

Pennsylvania Invasiveness Rank

89.4

82.6

76.8

71.2

52.5

80.2

81.4

70.8

82.9

76.4

74.7

77.4

65.6

* Ranks with a total possible score less than 70 are considered provisional. More information is needed to assess the invasiveness.

Appendix 4. Be on the Lookout for these Emerging Invasive Species in Pennsylvania

Emerging Invasive Species:
Threats to Pennsylvania
An invasive species is introduced
outside its native range and known to
cause harm to the economy,
environment, or human health.
Unfortunately, many invasive species
are exceptionally difficult and costly
to control. Ideally, newly arrived
species would be eliminated before
an infestation spreads and
eradication is no longer feasible.
To aid in early detection efforts, staff
from the Pennsylvania Natural
Heritage Program initiated a project
in 2016, funded by the Wild
Resources Conservation Program, to
determine invasive plants likely to
arrive in the Commonwealth over the
next 10 years.

Water primrose
Credit: © Keith Bradley

After combing through information
about invasive species in North
America, many of which are not yet
known to occur in Pennsylvania,
12 species were identified as
emerging threats. These species
were chosen based on invasive
characteristics, proximity to or rarity
in Pennsylvania, and the ability to
colonize habitats in Pennsylvania.

By using this new information about potential plant
invaders, land managers, invasive species coordinators,
and citizen scientists can refine their invasive species
survey priorities. These individuals can then be on the
lookout for these emerging species so that action can be
taken if any are discovered in Pennsylvania. With the help
of many, we can preserve the future of Pennsylvania’s
native ecosystems for the benefit and enjoyment of all.
To view a more complete list of emerging invasive species
and a full report on this project, visit the “Be on the
Lookout!” page of the Pennsylvania iMapInvasives website
at https://www.paimapinvasives.org/be-on-the-lookout.

Water soldier
Credit: © Ruud de Block

Report Your Findings!
If you find any of the 12 invasive species highlighted in this
brochure, please report your findings by doing the
following:

Prevention: The Key to Success

Record your location with a GPS unit.



Note the date of your finding.



Take a photo that includes the plant’s identifying
characteristics (e.g., leaf structure, fruits, flowers, etc.)




When introduced into a new region, plant species can
become invasive if there are no herbivores or
pathogens present to keep populations in balance.
Aggressive invasive species can rapidly cause
degradation of habitats and the decline of native
species. Curbing the spread of an invasive species can
be challenging, but by far, the most effective means of
controlling an invasive species is to prevent it from
arriving in the first place.
Stopping an invasive species before it becomes
established can save millions of dollars in treatment
costs and allow land mangers more time to work on
other stewardship-related priorities.
Along with prevention, early detection and rapid
response are crucial components in the fight against
invasive species. Early detection refers to the finding of
a new invasive species not previously known to exist in
a particular region, state, or locality. Once found, the
intent is to prevent its establishment by rapidly
responding with appropriate management techniques to
ensure effective control and potential eradication.

Large-f
primrose-willow

Consider collecting and depositing a specimen in a
regional herbarium (i.e., an institution that stores
collections of dried plants for scientific study).

Once you’ve collected the above information, report your
findings to the Pennsylvania iMapInvasives database,
a free online program that accepts reports for invasive
plants, animals, and insects. Here’s how:



Request a free PA iMapInvasives account:
http://login.imapinvasives.org/paimi/request_login_account/



Create an observation record using your mobile phone
or a desktop computer:
Phone: https://www.paimapinvasives.org/mobile-app
Computer: https://www.youtube.com/watch?v=Xj2GnxLxKew



Questions? Contact the PA iMapInvasives
administrator: https://www.paimapinvasives.org/contact

Asian spiderwort
Credit: © Larry R. Lynch

As a concerned citizen, you can help prevent the
spread of invasive species too. Here’s how:



Learn how to identify invasive species and pull or
safely treat those that you find.

Consider planting native species or those with long
histories of use without invasive tendencies.



Never purchase an invasive species for use in your
lawn, garden, or aquarium.



Chinese privet

© 2017, Pennsylvania Natural Heritage Program
Produced by the Pennsylvania Natural Heritage Program
with funding from the Wild Resources Conservation Program.

Pennsylvania Natural Heritage Program
Western Office
800 Waterfront Drive, Pittsburgh, PA 15222
http://www.naturalheritage.state.pa.us/
Hardy kiwi vine
Cover—Marsh thistle: Luis Mata CC BY-NC-SA 2.0; Swamp stonecrop: © Joseph Lynn;
Hardy kiwi vine: © Mauritius Vecchia Pinxit A.D. MMXIV; Chinese privet: © Sonnia Hill
Inside Spread—Hardy kiwi vine: © Mauritius Vecchia Pinxit A.D. MMXIV; Asiatic sand sedge:
© Takahiro Yamaguchi; Diffuse knapweed: Matt Lavin, Montana State University; Marsh
thistle: Peter O’Connor; Swamp stonecrop: © Sue Blanco White; Reed mannagrass: Leslie J.
Mehrhoff, University of Connecticut, Bugwood.org; Policeman’s helmet: ©Joni Mäkinen;
Chinese privet: © Tim Martin; Water primrose: Jardin des Plantes, Paris; CC-BY-SA 3.0; Asian
spiderwort: © Keith Bradley; Java dropwort: © Andy Nguyen; Water soldier: Jörg Hempel;
CC BY-SA 2.0

IN Pennsylvania!
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Swamp stonecrop
Marsh thistle

Invasive Plants:
http://www.dcnr.state.pa.us/forestry/plants/invasiveplants/

Be on the Lookout



GING





PA Department of Conservation and Natural Resources >
http://www.playcleango.org/index.html

FOR THESE

PlayCleanGo.org > Stop Invasive Species In Your Tracks:
https://seagrant.psu.edu/topics/invasive-species
Pennsylvania Sea Grant > Invasive Species:
“Be on the Lookout” and “Clean Your Gear”
https://www.paimapinvasives.org/administrator-resources



Pennsylvania iMapInvasives > Resources:

Online Resources
Credit: © Takahiro Yamaguchi

Asiatic sand sedge

Emerging Invasive Species
Protect Pennsylvania from these

Early Detector

Be an

Hardy Kiwi Vine (Actinidia arguta)

Asiatic Sand Sedge (Carex kobomugi)

Diffuse Knapweed (Centaurea diffusa)

Native Range: NE Asia.

Native Range: Coastal areas of NE Asia.

Habitat: Terrestrial. Found in forests,
shrublands, meadows, and cultivated in
landscaped settings.

Habitat: Terrestrial. Inhabits sand dunes
and other sandy sites along coastal areas.

Native Range: Eastern Mediterranean
region.

History: Introduced from cuttings in 1886
as a horticultural plant; cultivars were
selected for fruit characteristics and have
recently become popular.
Ecological Impact: Forms dense mats of intertwining vines
that can severely overwhelm other vegetation, including trees.
In winter, tree trunks and branches supporting hardy kiwi vines
will break under excess weight caused by snow and ice. This
species can tolerate cold temperatures (-25°F or lower) and is
able to grow 20 feet or more per year.
Look-Alikes: Other species of
Actinidia, including the most
familiar, the fuzzy kiwifruit
(Actinidia deliciosa).
Nearby Locations: Reported in
Ontario, Maine, Massachusetts,
New York, New Jersey,
Pennsylvania, and Ohio. In
Pennsylvania, it has only been
reported in Philadelphia County.

History: First recorded on the west coast
near Portland, Oregon in 1907, Asiatic sand
sedge was later found in New Jersey in
1929. This species was widely planted to
stabilize sand dunes on the eastern seaboard until the 1980s.
Ecological Impact: Asiatic sand sedge invades the habitats
of native species including at least one federally listed plant,
seabeach amaranth (Amaranthus pumilus). It outcompetes
native plants by forming low dense mats and makes dunes
more vulnerable to wind blowouts and storm erosion. Rare
animal species, such as the piping plover (Charadrius
melodus), are also negatively impacted. Salt-tolerant seeds
may be able to spread long
distances by ocean currents.
Look-Alikes: Other sedges
including certain Carex species
and Cyperus species.
Nearby Locations: Occurs in
maritime areas from
Massachusetts to North Carolina.

Habitat: Terrestrial. Prefers to inhabit open
areas such as plains, rangelands, and
forested benchlands with light, dry, and
porous soils.
History: First discovered in North America
in 1907 in an alfalfa field in Washington state. Presumably
distributed in contaminated seed.
Ecological Impact: Once established, this aggressive forb
can create monotypic stands which deplete soil and water
resources, displace native species, and reduce biodiversity.
It produces an allelopathic chemical that inhibits root growth
of desirable species. A single knapweed plant can produce up
to 18,000 seeds, some of which can remain dormant in the
soil for several years.
Look-Alikes: Spotted knapweed
(Centaurea stoebe) and other
species of Centaurea.
Nearby Locations: Found in
states directly north, east, and
west of Pennsylvania, as well as
several Canadian provinces.

Marsh Thistle (Cirsium palustre)

Swamp Stonecrop (Crassula helmsii)

Reed Mannagrass (Glyceria maxima)

Native Range: Europe and Siberia.

Native Range: Australia and New Zealand.

Native Range: Europe and temperate Asia.

Habitat: Wetland. Prefers areas of moist,
acidic ground including marshes, bogs,
fens, wet fields, stream sides, and forest
edges.

Habitat: Aquatic. Can grow in still and
flowing water; also mud.

Habitat: Wetland. Grows in wet areas
including riverbanks, swamps, ponds, and
wet pastures.

History: The spread of marsh thistle is
linked to the spread of human agriculture
from the mid-Holocene era or before.
Ecological Impact: Forms dense thickets that can crowd out
native species. Considered a prolific seed producer, this thistle
can yield up to 2,000 wind-borne seeds per plant. Resulting
impacts to native habitats include a decline in biodiversity and
compromised ecological integrity. In areas where rare species
exist, marsh thistle poses a significant threat.
Look-Alikes: Canada thistle
(Cirsium arvense), bull thistle
(Cirsium vulgare), plumeless thistle
(Carduus acanthoides), and
swamp thistle (Cirsium muticum).
Nearby Locations: Found in the
higher latitudes of North America,
including Pennsylvania, where it
has been reported in Clinton
County.

History: First discovered in 1956 in a pond
in Great Britain, and is known to be
problematic in other European countries.
Not currently known from North America.
Ecological Impact: This succulent plant smothers native
vegetation by forming dense “carpets”. Because it does not go
dormant, it has a competitive advantage over native species.
Dense infestations block drainage channels and cause
flooding. C. helmsii depletes water oxygen levels which result
in population declines of fish, frogs, and invertebrates. Spread
to new locations is facilitated by its ability to form new plants
vegetatively from small fragments.
Look-Alikes: Water pygmyweed
(Crassula aquatica); also species
of Callitriche and Elatine.
Nearby Locations: C. helmsii has
not been documented as
naturalized in North America.
Regulation in a number of states
has led to the misconception that
the species occurs in those states.

History: In 1975, reed mannagrass was first
discovered in the U.S. in Racine County,
Wisconsin.
Ecological Impact: Outside its native range, this tall grass
crowds out native species, often forming monospecific stands.
Its ability to degrade wetland habitats causes these areas to
be unsuitable for nesting and provides little nutrition for
wildlife. Localized flooding is caused from the plant’s ability to
trap sediment and clog small waterways. If used as forage,
young shoots are known to cause cyanide poisoning in cattle.
Look-Alikes: American
mannagrass (Glyceria grandis),
rattlesnake mannagrass (Glyceria
canadensis), and reed canary
grass (Phalaris arundinacea).
Nearby Locations: Reed
mannagrass has been found in
Ontario, Quebec, Massachusetts,
Connecticut, Wisconsin, and
Illinois.

Policeman’s Helmet (Impatiens glandulifera)

Chinese Privet (Ligustrum sinense)

Water Primrose (Ludwigia grandiflora ssp. hexapetala)

Native Range: Himalayas.

Native Range: SE Asia.

Habitat: Wetland. Prefers riparian areas
including river edges, moist forests, and
wet meadows.

Habitat: Terrestrial. Found on the edges of
swamps and marshes, in river and stream
floodplains, pinelands, lake shores, and
woodlands.

Native Range: South and Central America
and parts of the United States.

History: Introduced to North America in the
early 1800s as an ornamental. Has since
escaped cultivation into natural areas.
Ecological Impact: This plant outcompetes native species by
creating dense thickets which prevent desirable species from
establishing. It draws away pollinators from nearby native
plants because of prolific nectar production. Its presence in
riparian areas often leads to soil erosion. Overarching
negative impacts include a reduction in biodiversity and a
decline in the ecological value of land.
Look-Alikes: Policeman’s helmet
is not likely to be confused with
other species in this region.
Nearby Locations: Policeman’s
helmet has been reported in
several Canadian provinces,
majority of the New England
states, and other states including
New York, Michigan, Indiana, and
Minnesota.

History: First introduced into North America
in 1852 as an ornamental. Then began to
naturalize and spread. Widely established by the 1950’s.
Ecological Impact: This deciduous shrub invades the
habitats of native species by forming a dense cover,
displacing plants in the undergrowth. At least one globally rare
and federally endangered plant, Schweinitz’s sunflower
(Helianthus schweinitzii), is under threat due to this species.
Chinese privet produces large quantities of fruit which are
eaten and dispersed by birds over
long distances.
Look-Alikes: Common privet
(Ligustrum vulgare).
Nearby Locations: Chinese privet
has been found mainly in the
southern U.S., but also in
New Jersey, New York,
Connecticut, Rhode Island, and
Massachusetts.

Habitat: Aquatic. Prefers riparian and
lacustrine habitats.
History: In North America, water primrose
was first introduced outside its native range
into Tennessee and Kentucky with the
collection of specimens occurring in 1968 and 1988
respectively.
Ecological Impact: Water primrose is a rooted aquatic
species that invades natural areas via stolons (i.e., “runners”)
that spread on land and water surfaces. It rapidly forms a
floating mass that chokes out native flora and clogs
waterways. Recreational activities are impaired and
biodiversity is severely threatened.
Look-Alikes: Depending on its life
stage, water primrose may be
confused with many native floating
and emergent Ludwigia species.
Nearby Locations: Water
primrose is found mostly in the
southern U.S., but also in
Pennsylvania where it’s been
reported in Berks County.

Asian Spiderwort (Murdannia keisak)

Java Dropwort (Oenanthe javanica)

Water Soldier (Stratiotes aloides)

Native Range: Temperate and tropical Asia.

Native Range: East Asia and
Queensland, Australia.

Native Range: Europe.

Habitat: Wetland. Prefers damp soil in
places such as pond margins, stream
banks, freshwater marshes, canals, ditches,
and swamp forests.
History: First discovered in 1935 in
cultivated rice paddies of South Carolina.
Later it escaped cultivation to become
established in natural habitats.
Ecological Impact: This herbaceous plant outcompetes
native species by forming dense vegetative mats. It spreads
easily during floods and by wildlife. The plant alters hydrology
and soils in wetlands, reducing or eliminating populations of
species that require running water, causing profound changes
to the ecosystem.
Look-Alikes: Climbing dayflower
(Commelina diffusa) and
whitemouth dayflower
(Commelina erecta).
Nearby Locations: Asian
spiderwort has been reported in
many states south of
Pennsylvania as well as in
New Jersey.

Habitat: Wetland. Grows in moist areas,
along streams, and on the edges of ponds.
It prefers slow-moving or stagnant water.
History: Introduced into North America by
the horticultural industry and marketed as
an ornamental wetland plant, an exotic
vegetable, and a medicinal herb. It has escaped from
cultivation into natural areas.
Ecological Impact: This aggressive ground cover can form
dense colonies and quickly spread into wetlands. Broken
fragments are able to form advantageous roots, thus
increasing its chances for spread. It can choke streams once
established in a waterway. Locations impacted by this species
see a decline in ecological integrity
and decreased recreational value.
Look-Alikes: Bishop’s weed
(Aegopodium podagraria), wild
chervil (Anthriscus sylvestris), and
caraway (Carum carvi).
Nearby Locations: Java dropwort
has been found in Virginia, Indiana,
Missouri, and Georgia.

Habitat: Aquatic. Found in inlets of
sheltered bays and large lakes. Prefers
backwaters, sluggish canals, ponds, and
ditches.
History: Likely introduced as an ornamental.
In 2008, it was first found outside its native
range in the Trent River in Ontario, Canada.
Ecological Impact: This loosely rooted aquatic plant forms
dense mats which crowd out native species and decrease
biodiversity. The sharp serrated leaves are a danger to
swimmers and others who handle the plant. It can potentially
alter water chemistry which may harm phytoplankton and other
aquatic organisms.
Look-Alikes: Upon first glance,
water solider may resemble plants
such as arrowheads, bur-reeds,
or (when submerged) eel-grass;
however, the sharp serrated leaves
and rosette growing habit should
aid observers in distinguishing it
from other plants.
Nearby Locations: In N.A., water
soldier is only found in Ontario.

