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Abstract

Nonnative plant species continue to be introduced into North America both accidentally and intentionally for horticultural and
agriculiural purposes. Some new species will spread extensively and some will become weeds of importance. We used a floristic
databasc (INVADERS) 10 examine the status of incipient plant invasicns in the northwest United States {Washington. Oregon.
Idaho, Moentana and Wyoming), We queried INVADERS for distribulion records of plant species exotic to North America that
were first recorded in the northwest states during 1950-1996. The query resulted in records lor 288 species, of which 133 were
judged to have become established (based on collector notes), or to have high potential to spread beyond artificial envirenments
such as lawns and gardens. [nherent potential for invasion was based on examination of several invasive plant lists and the
international literature en plant invasions. Thirty species have become moderately widespread (reported from >3 counties) in the
f1ve-state northwest regien, and several are known (0 be aggressive vaders o other regions of North America or in other parts of
the world. Five species discussed in the text are notable fer rapid spread and/or indications of aggressiveness: Polvgenum cuspidation
(syn: Fallopia japonica, Revioutrio Japonica), Bryonia alba, Inpatiens glandulifera, Hieracium pratense and Scorzonera laciniata,
Compared with the carly exotics (mid 1800s - early 1900s}, which tended te be annual herbs., the post- 1950 exotic flora shows a
trend toward greater proportions of perennials and woody growth ferms (shrubs and trees). Some applications of floristic databanks
in regional-scale management of plant invasions arc discussed.

Introduction to the interstate roadway and railway system, with

important introduction centers oceurring at junc-

The establishment and spread of exotic plant spe- . . .
4 P P tions in the transportation network (Forcella and

cies have occurred at high rates in North America

since the time of Eurepean colonization (Forcella
1985, Mack 1986, 1989, Lesica el al. 1993,
Rejmdnek and Randall 1994). and constitute a
major human effect on ecosystems (Usher 1988,
Hevwood 1989, Rice 1991, Beerling 1995.
Vitousek et al, 1996). A large number of exotics,
including many of today’s most problematic weeds,
became established in the northwest United States
during the period 1850-1920 coincident with the
influx of early agricultural settlers (Forcella and
Harvey 1983). Important modes of introduction
were contaminated crop seed, shipping ballast,
adhesion to imported animals, and deliberate in-
troductions of forage, ormamental and medicinal
plants (Baker 1986, Mack 1986, 1991). The es-
tablishment of the western railroad network by
1890-1900 enhanced the potential for rapid and
widespread dissemination of cxotic plant
propagules (Forcella and Harvey 1983; Mack
1989). Regicnal spread patterns have been pri-
marily latitudinal (west-cast) routes, corresponding
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Harvey 1988). Despite improved yuarantine mea-
sures and laws governing seed purity, new exot-
ics have continued to arrive (Forcella 1985, Mack
1986, Westbrooks 1991). The rate of introduc-
tion is likely to remain high over the next few
decades, due to both accidental introductions and
intentional introductions for horticultural and
agricultural purposes (Rejmanck and Randall 1994,
Reichard and Hamilton 19973,

We examined the status of incipient plant in-
vasions (1950-1996) using a large floristic database
(Rice 1998)}. The database contained most of the
potentially available distribution data on exotic
plant species in the northwest United States. Our
objective was to make a preliminary assessment
of the recent exotic flora in relation to geographic
extent of spread and reported invasive behavior
within the region and elsewhere. Some potential
applications of floristic databases in regional-scale
management of plant invasions are also discussed.



Methods

We studied the five-state region in northwestern
USA (the “northwest states™) comprising Wash-
ington, Oregon, Idaho, Montana and Wyoming
(latitude 41° - 49°N, longitude 104° - 124° 45" W),
The five states cover a total area of 1,285,072 km?.
Boundaries of their 199 counties (avg. area 6,438
km?) have been stable since the early 1900s
{Cheney 1983, Yates and Yates 1987, Beck and
Haase 1989).

INVADERS (Rice 1998) is a relational data-
base containing ca. 80,000 distribution records
for 3,022 plant species in Washington, Oregon,
Idaho, Montana and Wyoming. spanning 1875-
1996. Of these species, 868 are believed to be
exotic to North America, and 75% of the distri-
bution data are on the exetics. Fields include county,
place name. date. collector und a comments field
for miscellaneous low constancy data on associ-
ated vegetation. environmental factors, severity
and size of weed infestations, etc. Sources are
the following:

1. Herbarium records (38.576 total): Invento-
ries of specimens (1875-1995) of exotic plant
species and sclected native specics at Washing-
ton State University (WS, 10,877 records), Or-
egon State University (OSC, 10.011 records},
Moniana State University (MONT, 5,936 records),
University of Montana (MONTU., 5,785 records),
and University of Idaho (TID, 5,067 records); 703
records from University of Wyoming (RM); and
smaller numbers of records from University of
Washington (WTU), University of Oregon (ORE),
Western Washington University (WWB),
Willamette University (WILLU), Whitman Col-
iege (WCW), University of British Columbia
(UBC), and University of Idaho Collection of
Forestry (IDF).

2. Extension Service identification records
(17,421 total): 1990-96 for Washington, Oregon.
Idaho and Montana. and records from 1949-90)
compiled by Richard Gld.

3. Agency records (16.477 total): U.S. Forest
Service Region | ECODATA and Region 6 Ecol-
ogy Plot data. the Oregon, Montana, Washington
and Wyoming Departments of Agriculture, the
Columbia River Basin Ecosystem Management
Project 1995 weed survey data (Mike Karl, U.S.
For. Serv.), and the Montana Weed Sced Free
Forage Program.

4. Other records (7,550 total): Forcella and
Harvey's (1988) original data. Madrofio. data from
Sheley (1994), and reports received and veritied
by Peter M. Rice (University of Montana).

Lack of a complete inventory of specimens at
RM means that the exotic flora of Wyoming 1s
currently under represented in the database. al-
though the Forcella and Harvey (1988) data set
does provide additional records based on speci-
mens held at RM. Seme new records could be
added by a complete inventory at WTU, but records
from WS (the largest herbarium in the region).
OS8C, and the Washington Extension Service pro-
vide good coverage of the state of Washington.

Nomenclature generally follows Hitchcock and
Cronquist (1973). For species not in Hitchcock
and Crongquist, Bailey et al. {1976), Tutin et al.
(1964-80), Great Plains Flora Assoc. (1986),
Hickman (1993). and Kartesz (1994} were con-
sulted for accepted names and synonyms.

We queried INVADERS for exotic species first
reported during 1950-1996. Tamarix chinensis,
T ramosissima (syn: T. odessana. T. pentandra),
and Tamarix sp. all were first recorded in the north-
west region 21955, but T. gallica was collected
in Idaho as carly as 1938 (Washington Co., Christ
0409, W5, ID: Owyhee Co., Christ 9569, 1D).
Because separation of these three species in the
field is doubtful (Brock 1994), we treated them
as a single taxon with earliest year of record 1938,
thus cxcluding them from the present analysis.
Also, Chondrilla juncea was excluded although
it was not collected until 1965 in Kootenai County,
[duho (Preshy 24, MONTLU), but had been reported
from near Spokane, Washingion as early as 1938
(INVADERS record from Sheley 1994).

The initial species list was reduced by exam-
ining the individual distribution records. We as-
sessed the ecological status of cach species based
on collector notes, if available, describing spe-
cles abundance, associated vegetation, and site
conditions. Each species was assigned to one of
the following status categories: (1) Invasive—the
distribution and/or abundance of the species in
the wild is increasing regardless of habitat (PySek
1995}, (2) Established—the species has been re-
ported growing outside of cultivation in the north-
west region. but the presence of self-regenerat-
ing populations undergoing further spread is
uncertain, (3) Localized—the species has been
reported as a waif or localized escapee in disturbed
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environments, but longer range invasion within
the region has not been reported, and (4) Un-
known—mno collector comments were available
to assess the status of the species in the north-
west reglon, meaning that some or all of the records
for the species could be from horticuliural set-
tings. We omitted from the analvsis species for
which no comments had been recorded if we could
find no other evidence of its invasion potential.
Species were judged to have inherent potential
for invasion if they had been reported in the lit-
erature as invasive in other temperate regions of
the world or on the following invasive plant lists:
Campbell (1997), Randall and Marinelli (1996).
Parsons and Cuthbertson (1992}, and the noxious
weed lists for Washington, Oregon, Idaho, Mon-
tana. Wyoming and their neighboring states and
provinces, California, Nevada, Utah. Colorado.
Nebraska. South Dakota, North Dakota,
Saskatchewan, Alberta and British Columbia.
Universal access to the INVADERS database,
including records for the excluded species, 1s pro-
vided via Internet at hup://invader.dbs umt.edu.

Results and Discussion

There were 1,349 distribution records for 288
species believed to be exotic to North America.
The reduced list of species reported here (Ap-
pendix) consists of 133 species judged to have
become established (based on collector notes),
or to have high potential to spread beyond artifi-
cial environments such as lawns and gardens. Most
of the post-1950 exotics have been reported from
five or fewer counties, although several have be-
come more widespread (6 to 25 counties, Figure
1). Only one species has been reported from >25
counties (Polvgonum cuspidatum, 52 counties),
Nineteen ot the 133 species have been declared
noxious in one or more northwest states. Four-
teen species have been listed as noxious by Wash-
ington, seven by Oregon, four by ldaho. and one
by Montana. Only one species is on the noxious
weed list of more than two northwest states:
Crupina vulgaris is noxious in Washingron, Or-
cgon. ldaho and Montana, and s also one of two
species on the federal noxious weed list (Animal
Plant Health Inspect. Serv. 1995). An additional
six species not listed in any of the northwest states
have been declared noxious in one or more netgh-
boring states or provinces. Severul other species
have been reported as problematic in other re-
gions of North America or on other continents.
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Figure t. Histogram showing number of counties of record
in Washington, Oregon, Idaho, Montana and Wyvo-
ming versus number of plani species exotic te North
America and first recorded 21950 in the five-state
region.

Some of the recent exotics in the northwest states
have heen spreading at rapid rates, and several
species are in horticultural use but have been es-
caping frequently from cultivation.

Table 1 contains brief notes and references on
31 species of interest, selected subjectively based
on review of the distribution records and plant
invasion literature. Five species were chosen for
additional discussion in the following section.

Species Notable for Rapid Spread and/or
Indications of Aggressiveness

Japanesc knotweed Polvgonum cuspidatum
{Polygonaceae; syn: Fullopia japonica, Revaoutria
Japonica) is native 1o southeast Asia (Japan, North
and South Korea, Taiwan and China) and was
introduced into Europe ca. 150 years ago (Beerling
ctal. 1993). It has become widespread, invading
lowlands and some mountainous regions (to 900
m) from northern Portugal and Spain at 42° N
latitude to the coasts of Norway and Finland at
637 N latitude (Beerling et al. 1995). This rhizoma-
rous perennial 1s an aggressive weed in the Brit-
ish Isles and central and northern Europe where
it often forms dense stands along water courses,
replacing the native riparian vegetation (Perrins
et al. 1992 Brock et al. 1993, de Waal 1995). P
cuspidatum was introduced into the United States
mn the late 1890s as an ornamental, and has been
reported from northwestern California, the Pacific
Northwest, several north-central and eastern states,
and several Canadian provinces (Brock et al. 1995),



TABLE . Notes and references related 1o the oceurrence or ecology of selected vascular plant species exotic (0 North America

that were first recorded in the northwestern United States during 1930-1996 .

Specics

Notes

References

Alliaria petinlara

Anthriscus sybrestris
Bryvoria alba

Buromus wmbellaius

Centawrea maniana

C. virgaia

Chaenorrlinum minus
Crocosmia x crocosmiiflora

Crupinag vulgaris

Epipactis helleborine
Eragrostiy curvula

£ minor

Euphorbia myrsinites
Hergetewm mantegazZianum
Hieracium floribundum

H. piloselloides

H. pratense

Hypericum androsacmim

hmpatiens glandulifera’

Nardus stricta
Nicotiuna glanca
Puspalum dilaretion
Pegorion kuarmala
Pennisetin setacenin

Pofvgonum cuspidation

Prinies evcium

Rosa nuliiflora

Scorzonera faciniaty
Spartina anglica
Stsvmbrium orientale

Ventenata dubia

invades nutrient-rich grasslands in The Netherlunds
spreading rapidly in northwestern U.S.~—see text

aggressively invades wetland habirtars

escapes [rem cultivation

poicnlially sericus grassland invader

spreading rapidly in northwestern U.S.

reported as a weed in Australia and New Zealand

probably mulliple introductions

one of the few invasive erchids in North America
weed of pasture and conservation areas in Australia
spreading rapidly in northwestern U.S.

escapes from cultivation

escapes from cultivation

first recorded in northwestern U.S. in 1989

first recorded in northwestern US. in 1988
spreading rapidly in northwestern U.5.—see text
invades pastures and native bushland in Australia

cscapes from cultivation. highly invasive-—see text

reported spreading near Fort Klamaih, OR since 1962

invasive phreatophyte

established along dilches and creck banks in SW Oregon

potentially invasive in scmiarid grassland and shrubland

large aggressive bunchgrass

spreading rapidly in northweslern U.S.—see text

widely naturalized; drought tolerant and aggressive

animal-dispersed aggressive shrub; escapes plantings

spreading rapidly in Montana—see text
invasive in Pacific estuaries
present in Arizona by 1931

widespread in eastern WA, eastern OR and western ID

invades woodlands in midwestern and northeastern U.S

Brothers and Spingarn 1992, Anderson
clal, 1996

van Micrlo and van Groenendael 1991
Mack 1991, Novak and Mack 1995

Anderson ct al. 1974, Staniforth and
Frego 1980

Roché and Roché 1989
Widrlechner 1983
Johnsen 1982, Scott and Dellosse 1992

Couderc-LeVaillant and Rochd 1993,
Roché et al. 1997

Brunton 1986

Scott and Delfosse 1992

Pviek 1991

Wilson et al. 1997

Wilson ct al. 1997

Wilson ¢t al. 1997

Parsons and Cuthbertson 1992

Perrins et al. 1993, Py3ck and Prach
1995

Loope et al. 1988, Burgess et ul. 1991

Parsens and Cuthbertson 1992
l.oope et al. 1988, Burgess et al. 1991

Patterson 1976, Beerling et al. 1995,
Brock et ul. 1995

Johnson and Steele 15978

Patterson 1976, Brothers and Spingarn
1992

Brandes 1994, Sivinski et al. 1994
Dachler and Strong 1996

Burgess et al. 1991

patiens glandulifera was first collected in Snohomish County, WA, in 1944, but with all subsequent recerds >1950.
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Figure 2. Cumulative number of counties with records for five exotic plant species during
1930-1996. Map insels have shading in counties with distribution records as of
1996, (Continued...)
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Figure 2. {Continued)
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It has been spreading rapidly in the northwest states
since the 1950s (Figure 2a). and has been declared
noxicus in California, Oregon and Washington.
Climate is suitable [or P cuspidatum throughout
much of the northwest region. but it may be re-
stricted to riparian and other moist habitats due
to its requirement for high soil moisture (Beerling
etal. 1995). The distribution records suggest that
escape from ornamental plantings has contributed
to its rapid rate of spread in the northwest states.

White bryony Bryvonia alba (Cucurbitaceae),
a herbaceous perennial vine. has also been spread-
ing rapidly in the northwest United States since
the 1950s {Figure 2b). It is native to much of central
and custern Europe and parts of central Asia (Novak
and Mack 1995). It was available as an ornamen-
tal in the United States as early as 1860, but ap-
parently did not become naturalized until its re-
cent invasion in southeastern Washington, Idaho,
Montana and northern Utah (Mack 1991). This
invasion probably resulted from 2 or 3 separate
introductions (Novak and Mack 1995). It has been
reported frequently from riparian habitats and
wooded ravines within grassland. sagebrush and
ponderosa pine zones. B. alba has been declared
noxious in Washington.

Himalayan balsam Impeatiens glandulifera
(Balsaminaceae) was first collected in the north-
west United States in 1944 in Snohomish Co.,
Washington (Gleason 600, WS), but all subse-
quent records are >195{(). It deserves mention here
because of its high invasive potential and con-
tinuing range expansion (Figure 2¢). I glandwliferu
is native to the Himalayas and was introduced
mto Europe as an ornamental in the first half of
the 19th century (Perrins et al. 1993, Pysek and
Prach 1992). Its European distribution extends
northward to 64° on the east coast of Sweden and
correlates with an annual heat sum 2,195 day-
degrees (0°C base) (Beerling 1993), Tt is the tall-
est annual plant in Europe (up to 2.5 m), and its
rapid growth rate and frost tolerance contribute
1o ifs strong competitiveness in native communi-
ties (Perrins et al. 1993, Pyiek and Prach 1993).
In the British Isles and Czech Republic it forms
dense stands in damp woodlands and riparian
habitats, replacing the native flora (Perrins et al.
1993, PySek and Prach 1995). Of the 20 distribu-
tion records for /. glandulifera in the northwest-
ern U.S.. several mention that it had formed large
and/or dense colonies in moist habitats such as
marshes and ditch banks.
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Meadow hawkweed Hieracium pratense
(Asteraccac) was introduced into the United States
asearly as 1828, and ts now common [rom Québec
and Ontario to as far south as Georgia and Ten-
nessee (Wilson et al. 1997). Tt was first collected
in the western U.S. in Pend Orcille County, Wash-
ington, in 1969 (Lavser 829, WS), and has been
spreading rapidly in northern Washington, northern
Idaho, and northwestern Montana (Figure 2d). The
rapid expansion phase probably began earlier than
suggested in Figure 2d as most of the post-199()
records resulted from various agency targeted weed
surveys. This stoloniferous perennial is native to
Europe. It is invasive in mountain meadows and
other open habitats in forest zones, as well as in
permanent pastures, hayfields and cleared tim-
ber units (Wilson et al. 1997). Climate appears
suitable for its continued eastward and southeast-
ward expansion throughout much of western
Montana and into portions of central Montana (Rice
etal. 1997). It has been declared noxious in Wash-
ington and Idaho and is proposed for listing in
Montana.

False salsify Scorzonera lociniata ( Asteraceae)
was first reported in North America around Boul-
der, Colorado in the 1950s, and quickly became
alocally abundant weed along the foothills of the
Front Range (Great Plains Flora Assoc. 1986). It
has subsequently spread to Kansas, and has also
become a common weed in north and west-cen-
tral New Mexico (Sivinski et al. 1994). In New
Mexico it has been recorded as a weed of lawns
and disturbed areas, but also as an adventive com-
ponent of natural vegetation (Sivinski et al. 1994),
The recent records from central and northwest
Montana (Figure Ze) similarly note this species
occurring in lawns, as well as in disturbed por-
tions of native prairie and in saline habitats near
ponds and marshes. Brandes (1994) described its
association with saline sites in central Europe,
and suggested that the recent strong decline of S,
laciniata in that region may be due to the coingi-
dent decline of salt quarrying which had main-
tained favorable habitat on tailings. Although its
fruits are equipped with a pappus. the cffective-
ness for long distance dispersal is thought to be
minimal because height of the plant is low and
the fall rate of fruits is rapid (avg. 53 cm/s, twice
that of Cirsium arvense fruits) (Brandes 1994),
These observations are particularly interesting
considering the rapid expansion of S. laciniara
over a wide portion of the western U.S., and



underscore the relatively greater importance of
humun-mediated versus natural dispersal mecha-
nisms in large-scale plant invasion (Noble 1989,
Panetta and Scanlan 1993).

It should be emphasized that several species
recorded recently in the northwest states are ex-
otics well established in other areas of North
America that continue to expand their geographic
ranges (cf. Rejmidnek and Randall 1994). One
example is squarrosc knapweed Centaurea virgata.
Not recorded in Oregon until 1988, C. virgaia
was collected in California in 1950 and in Utah
in 1954, and was noted ancedotally in Utah as
early as 1928 (Roché and Roché 1989), It was
estimated to have spread over »>20,000 ha in Cali-
fornia and Utah as of 1988. The spread of other
long-established species into new areas remains
a great concern for a number aggressive weeds
including Centaurea diffusa, C. maculosa, C.
repens, C. solstitialis, Cyvtisus scoparius, Echivm
vilgare, Euphorbia esula, Hypericum perforatum,
Isatis tinctoria, Linaria dalmatica, Lythrum
salicaria, Potentilla recta, Senecio jacobea, and
Tamarix spp.

Composition and Origin of the Recent
Exctic Flora

The recently-arrived exotics continue to originate
predominantly from Europe and Asia (Table 2).
However. the relatively high proportion of peren-
nials and woody growth forms (trees and shrubs)
is mteresting. The early invaders {(mid 1800s -
early 1900s) were predominantly herbaceous spe-
cies, especially annuals (Mack 1986). Time lags
between introduction and the beginning of an in-
vasion are generally longer for perennials com-
pared with annuals, and lags may be much longer
on average for woody compared with herbaceous
growth forms. Lag phases between the first record
of occurrence and the beginning of invasion (ex-
ponential phase) in central Europe were estimated
at 40 vears for Impatiens glandulifera (annual),
80 vears for Heraclewm manitegazzianum (mono-
carpic perennial), 46 years for Polvgorum cuspi-
datum (polycarpic perennial) and 83 years for
Polvgonum sachalinrense (polycarpic perennial)
{Pys”ck and Prach 1993). Lag phases between the
firstrelease for cultivation and the first record from
non-cultivated settings averaged 147 years for
woody species (131 for shrubs, n=118, and 170
for trees, n=66) introduced in Brandenburg, Ger-
many (Kowarik 1995). Length of the maturation
period (time to first reproduction) defines the

TABLE 2. Composition and origin of (he recent exotic flora
ol northwest United States.

Number of % of
species total
Growth form
Rush 2 1.5
Grass 13 9.8
Forb 86 G4
Vine 5 3.8
Shrub 15 I
Tree 12 9.0
Duration
Annual 37 27
Bicnnial 5 38
Perennial 91 68
Continentis) of Origin'
Africa 5 ER
Asia 25 18
Europe 40 30
Eurasia 55 41
South America 4 3.0
South America and Australia 1 0.8
Tropical America, Afnica, Asia I 0.8
interspecific hybrids’ 2 L5
Total 133

! Notes: Sources are Bailey et al. (1976), Hultén and Fries
(1986), Tutin et al. (1964-80), Hitchcock and Cronquist
(1973}, Great Plains Flora Assoc, (1986) and Balslev (1980).
Several species classified here as ?Eurasian have native ranges
cxlending into northern Africa.

* The recent amphiploids Tragopagon mirus and T, miscellus
are considered here to be exotic to North America - sec
Hitchcock and Cronquist (1973).

minimum lag between first introduction and the
start of an invasion (Richardson ct al. 1994,
Kowarik 1993). The timing of subsequent events
in the invasion process may be difficult to pre-
dict since they are probably determined by com-
plex interactions among life history traits, sto-
chastic environmental factors and genetic plasticity
(Richardson et al. 1994, Kowurik 1995, Higgins
and Richardson 1996), and socioeconomic fac-
tors (Hobbs and Humphries 1993), Nevertheless,
Kowarik’s (1995) results show that successful
invaders do not always begin invasions more rapidly
than less successful species. The possibility of
long lag phases implies that the number of spe-
cies invading will continue to increase for a pe-
riod of time, independently of new introductions.

Management Implications

Regional-scale management of exotic plant in-
vasions historically has been a reactive effort,
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Harmful exotics have often been targeted for
expensive control measures only after they be-
came widespread and their negative impacts were
apparent. Pro-active management will require
greater emphasis on early detection and rapid re-
sponse to eradicate or contain incipient infesta-
tions of potentially harmful species (Westbrooks
1991, Hobbs and Humphries 1995). However, high
numbers of exotics continue to establish them-
selves in the northwest states. and many others
are potentially available for escape and natural-
ization. Predicting which species will invade ex-
tensively. and which ccosystems will be affected,
remain difficult challenges for plant ecologists.
More studies like of those of Scott and Panetta
(1993), Pyiek et al. (1995), Tucker and Richardson
(19935), Rejmdnck (1996), and Reichard and
Hamilton (1997) are needed to improve decision
cuidelines for regulatory screening and prioriti-
zation of limited resources for management.

Some limitations on the use of floristic data
need to be emphasized (Pysek 1991). Sampling
effort is unevenly distributed in space and time,
and many remote areus will not have been sampled
at all. The situation is improved some by the avail-
ability of Extension Service identification records
since the 1950s, which trequently provide occur-
rence reports from private lands. Herbarium records
and agency data more frequently come from public
lands including roadsides. A species is more likely
to be collected if it is worthy of note from a bio-
geographical or ecological perspective (such as
new state or county records), or for some other
property. For example, species with dermaltoxic
sap are reported frequently to Extension Service
personnel (R. Old. personal communication). A
species is more likely to be detected early in the
invasion process if it is distinctive and conspicu-
ous (e.g. Centaurea solstitialis. Heracleum
mantegazzianunt), Unequivocal interpretation of
floristic data is constrained for taxonomic com-
plexes (Cardaria, Myriophylium, Tamarix, etc.)
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with a history of misidentification and taxonomic
confusion. However, the rapid expansion of a
species complex, especially one from a nonna-
tive genus (Rejimdnek 1996), is generally indica-
tive of 4 problem plant.

Floristic databases do offer several clear ad-
vances in the management and study of regional-
scale plant invasions. They provide ecologists and
land managers with easy access to current known
distributions of exotic plant species over broad
geographical scales. Species lists of relatively new
and less well known exotics can be generated
for particular sub-regions such as counties, Na-
tional Forest districts or other multi-county project
areas. Increased awareness of these species can
enhance early detection of new occurrences. Sys-
tematic analysis of the exotic flora in and adjacent
to such areas should provide a basis for improved
risk assessments of exotic plant invasions. Further-
more, the floristic data can provide informatton on
the species ecology and the types of habitats occu-
pied. Occurrence records can be linked to existing
spatial data sets to determine possible correlations
with environmental and land use factors (e.g., Sanders
1976, Panetta and Dodd 1987, Sindel and Michael
1992}, Reconstructions of the temporal and spatial
dynamics of spread are also facilitated by rapid access
to the historical distribution data.
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APPENDIX. One hundred thirty-three exotic vascutar plant species first reported during 1950-1996° in the five-state region of
Washington. Oregon, [dahe. Montana and Wyoming. determined by query ol the INVADERS Database Relcase
6.5. The number of counties with records as ol 1996 is based 199 counties in the five states, See Methods for the
definitions of terms used to describe ecological status. Presence on state or provineial noxious weed lists (any
category) is indicated for the live-stute regien and adjacent states and provinces (and Fed. for 2 species on the
tederal noxious weed list).

No.
counties
Earliest  with Heological Regulatory
Species record records  Regions with records: status slalus
Aegopodium podagraria L. 1959 14 WWA EWA, WOR, EOR, SID, WMT Localized
Ajuga replans L. 1970 3 WWA, EWA, WOR Localized
Alchemilla vulgaris L. 1975 2 WOR, WMT Established
Alfiaria periolata (Bieb.} 1959 1 Multnomah Co., OR Established
Cavara & Grande
Alopecutris arundinacens Poir. 1663 9 EWA. NID. WMT. EMT, WwY Invasive
Anchusa barrefieri (AlLY Vitman 1991 1 Whalcom Co., WA Established
Anthrivcus sylvestris (1) Holtm. 1985 7 WWA, EWA, NID Tnvasive WA
Atriplex hererosperma Bunge 1953 19 WWA, EWA NID, WMT. EMT. EWY  Invasive
Atriplex oblongitolia Waldst 1966 1 Toole Co.. MT Established
& Kit.
Buarbarea verna (Mill) Asch. 1486 2 WOR, WMT Established
Bidens pilosa L. 1993 1 Lake Co.. OR Unknown
Brvonia alha L. 1953 20 EWA. NID. 51D, WMT, EMT Invasive WA
Butorus wmbellains 1. 1956 5 NID. SID. WMT Invasive
Cumpanuda glomerata L. 1958 19 WWA, EWA_NID, SID. WMT.EMT  Localized
Carthanus baeticus 1987 | Jackson Co. OR Established OR. CA
(Boiss. & Reut.) Lara
Carthaus rinctoris L. 1957 24 WWA, EWA, WOR, NID, SID, [nvasive
WMT, EMT
Centaured deatbata Willd. Per. 1988 3 WWA, WMT. EMT Localized
Centaured montana 1. 1960 [} WWA,LEWA, WOR, SID, WMT Localized
Centaured trichocephala 1983 1 Yakima Co., WA Estublished
Bich. ex Willd.
Centerea virgata lam, 1988 3 WOR, EOR Invasive OR., CA, CO.
ur
Centranthis riber (L) DC. 1970 6 WWA, EWA, WOR Established
Cerastivm dibiwm (Buast) 1981 5 WWA, EOR, SID [nvasive
Q. Schware.
Cergstivm siculun Guss. 1969 5 EWA, EOR [ovasive
Chuenorrhinum minus (L) Lange 1976 9 EWA, EOR, NID. WMT Invasive WA
Chelidoninm meajus L. 1955 3 WWA.EWA, WMT Established
Coronifla varia L. 1951 12 EWA, WOR, SID, WMT Invasive
Cotemenster franchetii Bois. 1977 1 Lewis Co., WA Unknown
Cotoneaster factens W. W, Smith 1993 1 Polk Co.. OR Unknown
Crataegus monogyna Jacq. 1966 5 WWA. WOR Established
Crepis tectorum L. 1943 4 EWA, WOR, WM, EMT Localized AR
Crocosmia x crocosmiiffora (V. 1983 | Lincoln Co., OR LCstablished
Femoine ex E. Morr) N.E. Br.
Crucianella angustifolia L. 1991 1 Clearwater Co.. [D Established
Crupinia valgaris Cass. 1969 6 WWA, EOR, NID Invasive 1D, OR, MT,
WA, BC, CA,
Fed
Cryptomeria juponica {1.. F.) 1933 3 WWA, WOR, EOR Unknown
D. Don
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No.

counties
Earliest with Ecological Regulatory

Species record  records  Regions with records® status status
Cunninghamia lanceoluia 1987 3 WOR Unknown

{Lamb.) Hook.
Cymbalaria muralis 1988 3 EWA, WOR Unknown

E. Mey & Scherb.
Cyaara carduicnlus L. 1968 2 WWA, WOR Localized CA
Cyrisus monspessiianus L. 1988 1 Coos Co., OR Established OR,CA
Dapline mecereum L. 1969 3 EWA, WOR, WMT Unknown
Delphinium consolida L. 1995 2 Gallatin Co., MT Established
Divscorea batatas Decene. 1960 1 Unien Co., OR Unknown
Echinops ruthenicus Bich. 1954 3 EWA. WMT Fstablished
Echiinops sphaerocephalus L. 1990 2 EWA.EOR Established
Ficlhornia crassipes (Marl.) 1996 l Cowlitz Co.,, WA Established

Solms-laub
Elvmus juncens Fisch. 1951 11 WMT, EMT Invasive
Lpifobiunm hivsitum L. 1984 2 WWA Fsiablished
Epipactis helleborine (L) Crantz. - 1983 3 WOR., WMT Established
Eragrostis curviela (Schrad.) Nees 1990 2 WOR. FOR Established
Eragrostis minor Host 1984 9 EWA, EOR, NID. SID, WMT Invasive
Euonvenus fortunei (Turcz.) 1980 2 WWaA, SID Unknown

Hand.-Mazz.
Luphorbia lathivris L. 1991 9 WWa, EWA. WOR. EOR Hstablished
Euphorbia nivrsinites 1. 1977 22 WWA, EWA. WOR, EOR, NID. SID Invasive cO
Forsynthia suspensa (Thunb.} 1980 2 WWA, EMT LEstablished

Vahl
Fumaria parviflorg Lam. 1952 i Baker Co., OR Established
Galiunt pedemontaonuin 1974 4 NID, WMT Invasive

(Bellardiy AllL
CGewm trbarnum L. 1970 2 EWA, WOR Established
Glaucium cornicalatum (L) 1964 i Stillwater Co.. MT Invasive

I.H. Rudolph
Gypsophilu elegans Bieh, 1995 | Minidokua Co.. ID Unknown
Hatimadendron halodendron 1995 1 Broadwater Co., MT Established CA

(Pullas) Voss
Hemerocallis fulva L. 1978 2 SID, WMT Established
Heractevwm mantegaztianum 1962 3 WWA, EWA, WOR Established WA, Fed

Somm. & Levier
Hicractum floribundum 1989 4 WWA, NID, WMT Tnvasive

Wimmer & Grab
Hieraciwm piloselloides Vill, 1988 2 WWALWMT Invasive
Hierauiwm prarense 1., 1969 24 WWA, EWA, NID, 51D, WMT Invasive 10, WA
Hieruciwm vulgutim Fries 1960 2 WWA, WOR Established
Hordewn distichon L. 1976 4 EWA, SID, EMT, WWY Established
Hyperictm androsaemum L. 1983 4 WWA, WOR Localized
Hypochaeris glabra L. 1978 1 Curry Co., OR Lstublished
Impariens balfouri Hook. 1970 4 WWA. WOR Unknown
Impariens glandulifera Royle 1944 12 WWA, WOR, NID, WMT [nvasive
Juneus compressuy Jacq. 1979 2 EWY Established
Juneus planifolius R. Br. 1969 2 WOR LEstablished
Kickxia spuria (L) Dumort. 1956 5 WOR. WMT [nvasive
Kuelreutreria paniculate Lax. 1987 4 WOR. SID Unknown
Famivwm hybridum Vill, 1956 2 WOR Localized WA
Lepyrodicliy holosieoides Fenzl, 1986 2 EWA_NID Invasive WA
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No.

counties
Earliest  with Ecological Regulatory

Specics record  rtecords  Regions with records” status stutus
Ligustriom japonicim Thunb. 1981 1 Benton Co.. WA Unknown
Ligustrum sinense Lour. 1990 2 WOR Unknown
Lonicera etrusca Santi 1988 2 WOR Fstablished
Lonivera maackii (Rupr.) Maxim. 1994 1 AdaCo., ID Unknown
Lonicera aitida B, H. Wils. 1957 4 WOR Localized
Lychnis divica (L. Clairv, 1961 4 WWA, WOR. WMT Established
Txthriom virgatum 1. 1990 1 Phillips Co., MT LUnknown MT. WA, ND
Milivm vernale Bieb. 1987 2 NID Invasive 1D
Nardus stricta L. 1962 | Klamath Co.. OR Tnvasive ID.OR
Nicotiana glauca Graham 1968 1 Spokane Co., WA Unknown
Origanum vielgare L. 1973 6 EWA, WOR, EOR, NID, SIID Localized
Ornithogalum nutans L. 1991 1 Linn Ce.. OR Invasive
Paspalum dilararum Poir. 1979 4 WOR [nvasive
Paulownia romentosa (Thunb.) 1984 4 WWA, WOR Unknown

Steud.
Peganunt harmala L. 1967 4 EWA, EOR, EMT Invasive OR, WA, CA,

CO. NV

Pennisetum sctacennt (Forssk.) 1982 2 WOR Unknown

Chiov.
Picris echioides L. 1978 3 WOR. WMT Unknown
Picris hicrucioides L. 1981 2 WWA Invasive WA
Polvgula vilgaris | . 1994 1 Coos Co.. OR Localized
Polvgonum auberiii Litt. 1967 3 WWA.EWA Unknown
Polvgonum cuspidarum 1957 32 WWA, EWA, WOR, NID, S1D. [nvasive OR. WA, CA

Siebold. & Zuce, WMT. EMT
Prunus armenidca L. 1974 6 EOR. NID. S1D. EMT Invasive
Prunas aviton L., 1957 9 WWA. EWA, WOR. NID Invasive
Prinis padus 1. 1973 6 WWA, WMT. EMT Unknown
Priinns persica (L) Batsch, 1978 2 NID. SID Unknown
Prunus tomentosa Thunb, 1965 25 WWA EWA WOR. EOR, SID. Unknown

WMT. EMT

Reammeutus ficaria L. 1988 1 Mulinemah Co., OR Established
Remuncudus parviflorvus L. 1983 3 WOR Established
Rhamnus frangula L. 1992 1 Ada Co. ID Unknown
Rorippa austriaca (Crantz) Bess. 1969 6 EWA, SID, WMT Invasive WA, CA NV
Rose mudriflora Thunb. ex Murr. 1984 1 Polk Co.. OR Established
Rumex sanguineus L. 1978 2 WOR., WMT Established
Salix babvlonica L. 1953 3 EOR, NID, WMT Established
Salix pentandra ], 1957 2 WMT Unknown
Sulsola coliing Pallas 1961 3 WMT, EMT. EWY Established CALCQO, SK
Saponaria ocymoides L, 1956 4 WWA, WOR, EOR Invasive
Satureja acinos (L) Scheele 1983 2 NID, WMT Established
Scorzonera hispanica L. 1984 1 Pondera Co., MT Localized
Scorzonera laciniata 1., 1980 8 WMT [mvasive
Senecio mikanivides Otto. 1976 1 Richland Co.. MT Unknown
Senecio viscosus L. 1991 | Boundary Co., 1D Localized
Sisvmbrium orientale 1., 1973 1 Lanc Co.. OR Eslablished
Sorghum almon Parodi 1961 1 Multnomah Co., OR Established uT
Sorghum sudanense (Piper) Stapf. 1983 3 WWA, EWA, WOR Established
Sparrina anglica C.E. Hubbard 1983 1 Island Co.. WA Invasive WA
Thalictrion aguilegifoliun 1. 1953 2 WWA WOR Localized
Thesivm linophyilon L. 1992 1 Madison Co.. MT Invasive
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No.

countics
Tarliest with Ecological Regulatory
Species record  records  Reglons with records” sfatus status
Tragopogeon mirus Ownbey 1951 3 WWA, WMT Established
Tragopogon miscelluy Ownbey 1957 7 LEWA. NID, WMT, EWY Invasive
Trifolium resupinatm L. 1991 1 Linn Co., OR Localized
Tussilago furfera L. 1991 1 Jefferson Co., WA Localized
Ulmus parvifolia Jaeq. 1974 i Franklin Co.. WA Unknown
Ventenata dubia (1.cors) 1957 14 WWA. EWA, WOR. EOR. NID. SID Invasive
Coss. & Dur.
Verbascum virgatum Stokes 19Ka 1 Bannock Co.. ID Established
Veronica iriphvios L. 1961 4 EWA, EOR Invasive
Veronica verna L. 1961 10 EOR, NID, WMT Invasive
Vitis vinifera L. 1974 4 WWA, EWA, NID Established

Wmpatiens glandulifera was tirst collected in Snohomish County, WA, in 1944, but with all subsequent records >1950.

“County naunes are given for specics with records from a single county. For species with records from >1 county, the following
region codes are used: WWA (western Washington), EWA (eastern Washington). WOR (western Cregon), FOR (castern Oregon),
NID (northern ldaho). SID (southern Idaho), WMT (western Montana}, EMT (eastern Montana). WWY (western Wyoming} and

EWY (eastern Wyoming).
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