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Abstract
No ari\c pla r spccics conrinuc lo bc inlroduccd inlo Norlh,{rncnca bolh rccidcntall} rnd intentrcn ll) fbr bofticultural and
asicuhuirl Furyosc!. Sornc nclv \pcci.s will sprcad cxlcnsi\.1-- lnd some \a ill becone lveeds of illlponance. $t used x floristic
d!lrba\c (lNVADERS) ro cxalninc thc sralus ol incipicnr pl.rnr in!a\ions in fie noflh$est Lhited St:rtes ($'r\hington. Oregon.
Idaho. Nlonrrn|l and \Vlonring). \!t qucricd IN\ADERS lor di\lribution rccords ol phnl species erotic to Nofih America ihrr
$.'r. iirst recorded i. rhe rorth$'esl states during 1950 1996. Thc qu!'r\ rc\ullcd in rccords lor 288 \pecies. of lvhich 133 $'efe
judged to ha\ e become e\Iablidred (brsed on colleclor noles). or to hive high potential !o sprcad bcyond anilicial en!ironnents
such a\  larns and gardens.  Inherent  potent ia l  lbr  in\asion was bascd on era inat ion of  sc\cral  in l rs i le p lant  l is ts rnd the
inrernal io.a l  l j lerature on plant  in lasions.  lh i r ! \ 'species havc bccorrc odcrareh'  widcspr cad (rcpor led i ron >5 count ies)  in the
l i \c \ l tcnor lhwcslrcgion.andsL' !LTalarckno$nrobcaggrcssi \c i l r !adcrs lnof ierregionsoiNol thAner icaof inothefpaf isof
1hc\0r ld 'F i \cspccicSdi \cusscdinlhclcr ldcnol lb1c1irr r rp idSpnj ldand
6,-n: nlbpiti idt)onic1, R
Comp$cd$i lhthccar l , , -c \o l ic ! (midl800!  c. ] r l )  1900s).  which rended ro be annudherbs.  the posr-1950 exot ic  t lofa sho\s a
lrc.d rowrd grcalcr prcporlion! ol pcrc.nials and \rood"" growrh lirnns (shrLrbs md trccs). Some applic.rtrcns oflloristic databrnk\
in rcgio.a l  \calc nanascncnt  ofDlanl  in\a\ ion!  arc d iscu\scd.

lntroduction

The establishment and spread olexcxic plant spe-
cies have occurred at high rates in North Anerica
since the time ofEuropean c0lonization (Forcella
1985.  Mack  1986,  1989.  Les ica  eL  a l .  1993.
Rejmrinek and Ranchll 199;l). and constitute a
lr-ta.jor human effect on ecosystems (Usher 1988.
He,vwood 1989,  R ice  1991.  Beer l ing  1995.
Vitousek et al. 1!.)96). A large number of exotics,
including many oftoday's most problemtrlic wccds.
becane established in the northwest United States
duling thc pcriod I 85(11920 coincidcnt w ith the
influx of early agricultural settlers (Forcella and
Harvcy 19831. lmportanl modcs of introduclion
$,ere contaminated clop seed, shipping ballast.
adhesion to imported animrls, and deliberate in-
troduclions of foragc. ornamental and medicinal
plants (Baker 1986. I{ack 1986. l99l). The es
tdblishment of the western railroacl netrvork b_r-
1890 l900 enhanced the potential fol rapid ard
widespread disscmination ol' cxotic plant
propagules (Forcella and Harvey 1983; Mack
1989). Regional spread patterns have beer pri '
marily latitudinal (west-cast) routcs. corrcspending
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to the inte$tate roadway and railway systcm. with
impuf lan l  in l r t  ' duc l  i t \n  (cn l r ' r \  ,  \  (u r r ine  J t  junc-
tions in the transponation network (Forcella atd
Hr r \e )  lqRR) .  Dcrp i tc  impr , ' re t l  qur r rn l ine  mcr -
sures and laws goveming seed purity, new exot-
ics have coltinued to arrive (Forcella 1985. Mack
19E6. Westbrooks l99l). The rate of introduc-
tion is likely to lemain high over the nexl fcw
decades. due to both accidental introductions and
intentional introductions for horticultural and
agricultural purposes (Rejmdnck and Randall 199.1,
Reichard and Hamilton 1997).

We examined the status of incipient plant in-
vasions (1950-1996) using a large lloristic database
(Rice l99E). The database contaiDed most of thc

lo ten t i i r l l )  r ta i lab le  d i . t l i bu t ion  da ta  , 'n  ,  r , , t i , . '
plalt species in the nofthwest United Statcs. Our
objective was to make a preliminary assessmcnt
ofthe recent exotic flora in relatiol to geographic
cxtcnt of spread and reported invasive behavior
wiLhin thc rcgion and elsewhere. Some potential
applications offloristic databases in regional scale
managenrent ofplant invasions are also discussed.



Methods

We studied the fir'e state region in northwesterr
USA (the "northwest states") comprising \lhsh-
ington, Oregon, Idaho, Montana and Wyoming
(latitudc.1l' - .19'N. l(nlgitudc 10.1" - 12.1' rl5' W).
I  he  i r r  r : r . r l c .  iu r  e r  r  to t r l  a rea  o l  1 .185.072 km .
Bourdades oftheir 199 counties (avg. arca6,.158
kmr)  have been s tab le  s ince  the  ear ly  1900s
(Chcney 1983. Yales and Yates 1987. tseck and
Haase 1989).

INVADERS (Ricc 1998) is a relational daLa'
base containing ca. 80,000 distibution records
1br 3.022 plant spccics in Washington, Orcgon,
lclaho, Montana and Wyoming. spanning 1875-
1996. Of these species, 868 are believed to be
exotic to North America, ancl 75% ol the distri-
bution data a1e on the exotics. F'ields include counry,
place name. datc. collcctor and a commcnts ticld
lh r  rn iscc l luncuur  lou  (u l . l i rn . )  JJ IJ  , l l  i l \ \ r \  i -
r ted  teget r r l i r ' n .  .  n r  i r , ' nm.  n l l l  l ' l c t . r . .  r . r . t i t r
trnd size of weed infestations, etc. Sources are
the fbllou'irg:

l. Herbariun records (38.576 total): hvento
r ies  o f  spec imens ( l l l 75-1995)  o l  exo t ic  p lan t
species and sclcctcd nativc spccics at Washing-
ton State Universit-"- (wS, 10,877 records), Or'
egon Srate Universit l, (OSC. l0.0ll records),
Montana State University (MONI 5.936 records),
University of Mortana (MONTU. 5,785 records.),
and Unir,ersity of Idaho (ID, 5.067 records): 703
records from University of Wyonring (RM); and
smallcr numbers of records l 'rom University of
Washingtor (WTU), UDiversit)' of OregoD (ORE),
\I 'estern \lhshington Universjty (WWB).
Willamette Univenity (WILLU), Whitman Col-
lege (WCW). University of Brit ish Columbia
(UBC). and University of Idaho Collection of
Forestry (IDF).

2- Extension Service identif ication records
(17,.121 lotal): 1990-96 lbl Washingbr. Oregon.
ldaho and Montana. and records from 19.19 90
conpilecl b1' Richard Old.

3. Agency rccords ( 16.:177 total.)i U.S. Forest
Scrr icc Rcgion I ECODAIA and Rcgion 6 EcoJ-
og) Plot data. the Oregon, Montana. whshington
and \\1,oming Depo-tnrents of Agriculture, the
Columbia Rivcr Basin Ecosystem Management
Projcct 1995 wccd surrey data (Mikc Karl. U.S.
For. Scr\'.). and thc Monlana Wccd Scccl Frcc
Forlgc Program.

,i. Othcr rccords (7.550 ()trl): Forcellr and
Han,ey's i 1988) origiDal data. M.id,..rto. data lionr
Shclcy (199,1). ilnd rcports rcceivecl and r.eritied
b_"- Peter M. Rice (University of Montana).

L i r !  k  , r l ' r  r  r r rn f le le  i r \en l  r \  , r l  .pec in re l \  i l l
RM means that the exotic f lora of Wyoming is
currently under represented in the database. ill-
though the Forcella and Harvey (1988) data set
docs providc acldit ional rccords brsed on speci-
mens held at RM. Some new lecords could be
added by acomplete invcntory al WTU, but records
fiom WS (the largest herbarium in the region).
OSC. and the Washington Extcnsion Scrvicc pro-
vide good coverage ofthe state of Washington.

Non.renclature generally follows Hitchcock and
Cronquist ( 1973). For species not in Hitchcock
and Cronquist. Bailey el al. (1976). Tutin et al.
(196,1-110) .  Great  P Ia ins  F lo ra  Assoc .  (1986) .
Hickman (1993). and Kartesz (199:[) rvere con-
sulted fbr accepted nanres and synonyms.

We queried INVADERS 1or exotic species lirst
reportcd during I950-I996. Tamqris chirten.sis.
Z rurirosissiirrri (syn. T. odessorut.T. pe tan.lftt),
and Tarrallr sp. all rvere tirst recorded in the north-
west region >1955. but Z gall icrr was collected
in ldaho as carly as 1938 ([ 'ashingk)n Co., C/rrl.!/
9149, WS. ID: Owyhee Co.. Cftrisr 9569. lD).
Because separation of these three species i l the
ficld is doubtful (Brock 199,1), we treated them
as a single taxon with earliest year ofrecord 1938,
thus cxcluding them tiom the present analysis.
AIso, Chondrilla juncea *as excluded althougl'r
it was not collected unlil 1965 in K(X)tcnri County.
Idrho (PrtsD_r'24. MONTU). but had beenrepoted
from ncar Spokane, Washington as early as 1938
(INVADERS record fron Shelcy 199,11.

The init ial species l ist rvas rcducccl by exam-
ining the individual distribution records. We as-
sessed the ecological status ofcach spccics based
on collecter notes. if available. descdbing spe
cies abundance. associated vcgctation. and site
conditions. Each species was assigned to one of
the ti) l lowing status categories: (1) Invasive the
distribution and/or abundancc of the species in
the wild is incrcasing regardless ofhabitat (PySek
1995), (2) Establishcd-thc species has been re-
pofted gr-owing outside ofcultjvatioD iD the Dofih
west region. but the plesence of scll'-rcgcncrat-
ing populations undergoing ti l ther spread is
uncertain. (3) Localized the lpecies has been
repoted as a wailor localized escapcc in clisturbecl
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efl, ironments, but longcr range invrsion within
the region has not been reported. and (.1) Un-
knowD no colleclor commcnts rvere available
k) asscss the status of the species in the Dorth,
westregion. meaning that somc or all ofthe records
lbr thc species could be ti-om horticultural set-
tings. We omittcd fl1rm the anallsis species tbr
which no connents had bccn rccorded if we could
find no other evidence of its invasion potential.
Species u,ere judgcd to lrave inherent potential
f irr invasion if they had been leported in the l ir
er-iiture as invasive in other tempcratc regions of
thc world or on the tbllowinc i lvasive plaDt l ists:
Campbell (1997). Randall and Marinell i (1996).
Parsons and Cuthbertson ( 1992), trncl the noxious
*eecl lists fbr WashiDgtol, Oregon, Idaho, Mon-
tana. Wyoming and their neighboring states and
provinces, Califbrnia. Nevada. Ltah. Colorado.
Nebraska. Soulh Dakota. North Dakota.
Saskatchewan. Alberta and Blit ish Columbia.
Universal acccss to the INVADERS database.
inc lud ing  reeord .  lo r  lhc  e r ( lu rL  J  \pecre \ .  i .  p f r r -
\ ided via Inter-net at http:// invader.dbs.uml.cdu.

Results and Discussion

There *'ere 1,3.19 distribution records 1br 288
species believed to be exotic to North Anrcrica.
Thc rcduced list of species repofied here (Ap-
pendix) consists of 133 species judged to have
become established (based on collcctor notes).
or lo havc high potenti l to spread beyond artifi
cial envirorureDts such as lawns and gardcns. Most
ollhe post-l950 cxotics have been repofied from
five or tewer counties. although several havc bc-
come morc widespread (6 to 25 counties. Figure
l). Onl"v one specics has bcen reporled t'r-om >25
counties (Rfifrrr l LLtspidatLon. 52 counties.).
Ninclccn ol the 133 species have been declared
noxious in one or [tore Dorlh\\csl states. Four-
leen spccics havc been listed as noxious byWash
ington, seven by Oregon, four by ldaho. and one
by Montana. Onlv one species is on the noxious
weed list of morc than two northwest states:
Crupha rulguris rs loxious in \\'ashington. Or-
cgon. ldaho rncl Montana. ud is also one of two
species on the federal noxious wced list (Animal
Plant Hcalth Inspect. Serr'. 1995). An additional
six species not l isted in an.v ofthe northwcst states
ha!e becn dcclared noxious in one or nore neigh
boling states or provinccs. Several other species
hlve been reported as problenatic in other re-
e i , 'n .  r ' l  N , 'nh  \mcr i r ' r r  o r  on  o the t  con l incn t : .
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1  2 - 5  6  1 0  1 1 - 2 5  > 2 5

Number of counlies with recods

ligure 1. Hisrogr.rm \ho!r'ing numbcr of counties of recofd
in l:ashington. Orego.. ldaho. N{ontana and \V)o
mlng \ 'er  snu bcrol  p luntspecies exot ic  to\of ih
Amedcr and iir\I recordcd >1950 in the five-stare
re!ion.

Some ofthe recent erotics in the nofthwest stafes
havc bcen spreading at rapid rates, and several
species are in horticultural use but have been cs-
caping l iequently from cultivation.

Tuble I contains brief notes and rcf'erences on
3l species ofinterest. selected subjectively based
on rcview of the distribution records and plant
invasion literature. Five species rvere chosen for
. rdd i t i , ' nu l  d iscus . ion  in  thc  l . ) l l , \ \  in !  \ec t ion .

q n a .  a a  N l ^ r r h  6  f n r  a : n i r l  a n r o r. - p ,  *  - F ,  - r O  a n O / O '
l n . l i . r t  ^ n c  n f  A n n  r a c c i v a n o c c

Japanesc knot$eed Poltgontrnt .L!spidatutn
(Polygonaceae: svn: Fa [ktpia japonica, Revroutria
jriporica) is nrtiYe to southeast Asia (Japan. Nofih
and South Korer. Taiwan and China) and rvas
intoduced into Europc ca. 150 years ago (Beerling
ct al. 1995). It has become widesprcad. invading
lowlands and sonrc rnountain0us regions (to 900
m) fronr northern Portugal and Spain at 42" N
latitude to the coasts of Noru,ay and Finland at
63' N latitude ( Beerling et al. 1995). This rh izoma
tous perennial is an aggressive weed iD thc Brit-
ish Isles and central ancl northern Europe where
it often fbrms dense stands along water courses.
replacing the nativc riparian vegetation (Perrins
el al. 1992, Brock et al. 1995. de Waal 1995). P
ariJpi./.r/!./r,r was introduced into the Uoited States
in thc late I lJ90s as an omamental, and has been
repofed fionr nonhwestern Califbnia. the Pacitic
Nofihu'est. seleral nonh-central and eastem states.
and severrl Canadian provinces (Brock et al. 1995).
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'L\BLE 
l. Note\ .Lnd feferenres rclatcd lo rhc occuncncc or ecolog] of selecled \'.r\cu1 f phnt species erotic lo \orlh Amcicr

th.rt $erc illsr rccordcd i rh. norlhwestern Lhited Sirtes dufins 1950 1996 .
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H ie n( i utn J1o ribLtnd u n

H rp? ri t LtL] l x nd nsat n no
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hI\t)tlrDt diIL1ltIu 1

P( rti\ctLur srttk emt

P. | \.!onum tt \ t,itlul un1

SLot . ) tkm la t i twnu

S i  \  \ , tb  t i  uDt  o  r i ,?  nkL le

in \adcs \ \oodlands in | l l id$estem.Lnd norf ie. rstem U.S.

inlrdc\ nutrient fich gm\slands ir The \etherl.rnds

spfrading rapidly in northq'e\iern U.S.--see text

aggrcs\ivel) inlades $'etland hrbirLr\

escrLpes 1i0m cul l i \ [1 ion

potcnl ie l l )  \cr iour grassland rnvxdef

spreadns rlpidly in northvesrern ll.S.

repofted us .r wccd irr Australia and Ne$'Ze.iland

prob.rb ly nul t ip lc intmducl ions

u n e  " f t h -  1 < ' \  i n . - i r .  L r ( l L J .  - n  \ c l h  \  c r i . J

$eed ofp.rsture .rnd cdscr\rdon arcas in Australia

\pre.Lding fapid ly in nof lh$cs(cm U.S.

e\crpe\ fiom cultivtrtion

e\crpes ff0nl cultivtrlion

l i rs t  rcordcd i l r  no(h$csrcrn Li .S.  in 1989

l i r \ r  rccorded in north$e\refn U S. in 1988

lprcading rafidli in northq,esrefn U.S. \ee tert

i r !adc\  pa\uLrcs and nar ive hushland in Austr . r l i

c lcrpcs l rom cul t i la t i ( rn.  h ighl ,v in lasive \ee text

Eponed sprerding neLlr Fort Klanrth. OR \nicc l96l

mvrsi\e phrert0phyt.

established along ditchcs rnd crcck banks in SW Ofegon

potential]! i asive ir scmirrid gr$slnnd and shrubland

hfge rggfessi\e bunchgrass

spfe dmg r.rpidl,"- n norlh\rcstcn L.S. scc lext

s  J ,  \  ,  J  .  r ,  , , - l :  J  , . 1 . h r  . ,  e r " n r  J  h l  . , ,  i . . ; \ <

.Lnimrl-di\pefsed aggfessive shrub: esc.rpcs plrndng\

\preading frt l! in N{ontrna see te\t

in\'.rsire in Prciiic e\tu.rier

present i r  Ar izonu b)  191I

$idcsprcid in cir.slerrr wA. eastem OR.Lnd $eslern ID

Brclhcr !  a d Spingarn 1992. r \nder$n

cl  a l .  1996

lrn \{icrlo and van Croenendael l99l

Nlack 1991. No\ak rnd N4ack 1995

Andcrson cl a]. 197-1. Slanitbrrh and
Frego 1980

RochE .rnd Rocha 1989

Widr lechner 1983

Johnson 1982. Scot t  ard Dcl lossc l99l

Couderc Levaillanl .1nd Rochi 1993.

Rochd c l  a l .  l99l

Brunlon i986

Scoit and Delfi)\se 1991

P,vsek l99l

Wi lson et  a l .  1997

Parsons and Cuthbcrlson l99l

Pe ins e( a1. 1993. Pr'ick and Prach

1995

Loope et  r l .  1988. Burgess et  11.  l99l

Parson\  rncl  Cuthbeftson I992

l-oope et . r l .  1988. Bufges\  er  11.  1991

Patterson 1976. Beer l ing eI  11.  1995.
Brock et  aL.  1995

John\on end Slcclc l9liJ

Partcrso. 1976. llrothers and Spingrfn
t9!12

Brandcs 1991. Si \ inski  et  a l .  199.1

Dichlcr and Stro.g I 996

Bursess et  a l .  l99l

l entl.tl\ qldr(lulilen \\'rs fi|sr colleclcd in Snohomish Count,v. \\A. in l9l.l. b t xith all sub\equent recofds >1950.
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(a) Polygonum cuspidatum
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Figurc l .  (Conlrnued)
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It has beel spreading rapiclly in the nothrvest states
sincc dre 1950s (Figure 2a). and has been declared
noxious in California. Orcgon rnd \\rashington.
Climate is suitable lbr P .r.r/ld./trrl? thloughout
much of the north\\'est region. but il nlrv be re-
sfflcted b riparian and otlter moist hrbitats due
to its requirement tbr high soil moisture (Beerling
et al. I 995 ). The distributiot] record s sugeest that
cscape 1i0m ornamenlal plantings has col]tributcd
k) its r-apid rate of sprcad in the oofihwest states.

Whitc bryony l lryotrio aIba (Cucurbitaceae).
a hcrbaceous perennial vine. has also been spread
ing rapidly iD the norlhwcst United States sincc
the l9-50s (Figurc 2b). It is Dati\e to much ofcentral
and casteln Eutope andparrs olcentrrlAsia (Noval,r
and Mack l995). lt rvas avrilable as an ornanren-
tal in thc United States as earll as 11160. but ap
parenlly did not become nalLrralized unti l i ts [e
ccDt in\.asion in southeastern \\hshington. Idaho.
Nlontana and nofihcrn Utah (Mack l99l). This
invasion probabJv lesulted lion 2 or 3 separate
introductions (Novak and Mack 1995). it has been
reported frequcntly from ripalian habitats and
wooded ravines within grassland. sagebrush and
pondcrosl pine zones. B. rrlba has been declared
noxious in Washington.

Hinalayan bal sam 1/r/r.r/ i.,r,r g I a nd ul i I e ru
(Balsanrinaceae) was firs1 collected in the north-
$est Unired Starcs in 19.1;+ in Snohomish Co..
\\'ilshingt{)n (Gleason 600. WS). but all subse
q uent records are > 1950. It deserves nention hcrc
because of i ls high invasive potendal and con-
turuing nngc cx pan s ion (Frgwe 2c 1. I . glandul ifi'ru
is nalivc to the Himala)'as and \\ 'as intloduced
into Eulope as an ornanrcntal in the fit.st half of
the lgth century (Perrins et al. 1993. Pviek rnd
Prach 19!.)5). Its European distribution exrends
northwald to 6,1'on the east coast ofSwcden and
correlatcs uith an unual heat sum 2.195 day
degrccs (0"C base) (Beerling 1993). Ir is the rall
cst annual plant in Europc (up to 2.5 rn). and irs
rapid growth rale and lrost tolerance contribute
l o  i t . . t r l n J  c , \ l l p e l i t j r e n < . '  i n  n l l i r c  t . , ' r r r m u n i
ties (Perrins et al. 1993, Pylek ud Prach 1993).
In the Brit ish Isles and Czech Republic it fbrms
dense slands in danp rvoodlands and riparian
habitats. replacing the native flora (Perrins et i l l .
I 993. Pyie k and Prach 1995.). Of the 20 distribu-
tion records for 1. g1dr.1!/y'./a il] the norlhwest-
erl U.S.. scvcral mentiot that it had formed large
and/or dense colonies in moist habitats such as
rnarshes ancl ditch banks.
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Meadon, hawkweed. Hieratiun prutense
(Asteraccac) was intoduced into the Uoited Statcs
as early as l828, and is norv common flom Quibec
and Ontario to as fir south as Gcorgia and Ten-
ncssee (Wilson et al. 1997). It was tirst collected
in the westcrn U.S. in Pend Orcille County, Wash-
ingtor. in 1969 (la,r'ser 829. WS). and has been
spreading rupidly in norlhern Waslington, nofthem
ldaho. ancl norlhrvestem Montana (Figure 2d). The
rrpid expansion phase probably began earlier than
suggestcd in Figure 2d as nrosr of the post-1990
records resulted from vuious agency llugcted u'eed
suNeys. This stolonilelous pcrcnnial is native to
Europe. It is invasive in nountain ntcadows and
other open habitats in forest zoles. as wcll as il
pernanent pastures. hayfields and cleared l inr-
ber units (Wilson et al. 1997). Climare appears
suitablc fi)r its continued east\r,ard and soutltcast-
ward expansion Lhloughout much of western
N{ontana and into pofiioDs ofccntrul Montana(I{iL^c
et al. 1997.1. lt has been declared noxious in Wash
ington rnd Idaho and is proposed for l isting in
Montana.

F-alsc saf sif_v Scar:ortftt I dc i niat q (.Asteraccne)
was tirst repofied in Nonh America around Boul
der, Colorado in the 1950s, and quickly becamc
alocally buldaDt rvccd along the foothil ls ofthe
Front Range (Creat Plains Flora Assoc. 19861. It
has subsequenLly spread to Kanstrs. and has also
become a conmon weed in nolth and west-cen
tral New Mexico (Sivinski ct al. 19941. ln Ncw
Mexico it has becn recorded as a wccd of lawns
and disturbed areas. but also as an adventive com-
ponent of natural vegctation (Sivinski et al. I 99,1).
The reccnt records tiom ccntral and rofihwcst
Montana (Figure 2e) sinilarly note this species
occurring in lawns. as well as in disturbed pof
tions of native prairie and in saline habitats near
ponds and marshes. Braldes ( 199,1) described its
association with saline sites in central Europe.
and suggested that the recent strong decline of S.
klciniatq ii thatrcgion may be due to the coinci-
dent declinc of salt quanf,ing which had nain-
tained lavorablc h:rbitat or tailings. Although its
fruits are equipped with a pappus. the cft'ective
ness for long distance dispersal is thought to bc
minimal because height of the plant is lorv and
the tall rate of f iuits is rapid (avg. 53 crn/s. twice
that ol Cirsiwn an,e,lsr: lluits) (Brandes 1994.).
These observations are pafi icularly interesting
considering the rapid expansion of S. lqciniuttL
o\,er a wide portion of the western U.S.. and



unclcrscore the relatirely greater importance of
human-mediated versus natural dispcrsal mecha-
nisns in large-scale plant invasion (Noble 1989.
Panetta and Scanlan 1995).

It should be enphasized thal scveral species
lccolded recently in the norlhwcst states are ex,
otics u'ell established in other areas of North
Arnedca that continuc to expand their geographic
ranges (cf. Rcjnrinek rnd Randall 199,1). One
example is squarrosc kmpweed Centaureo t irgata.
Not recolded in Orcgon unti l 1988, C. \ ' irgata
was collected in Califomia in 1950 and in Utah
in 195:1, and was noted anccdotally in Utah as
early as 1928 (Roch6 and Rochd 1989). It was
estimated to ha\e sprcad over >20,000 ha in Cali-
lbrnia and ULah as of 1988. The spread of othcr
Inng cs t rb l i rhcJ  .pec ie .  in to  ne \ \ '  f fea .  rc rn r in :
a great concem lbr a number aggressive wecds
including Ceatrrrrrea diffusa, C. natt osu, C.
repens, C. solstitiulis, C\ti.eL!s scopaius, EchiLln
vt gure, Euphorbia esL!ld, H) pe ricunt perfoftttunr,
Isatis t inLtori d, Li natri q dalnuttictt. L\'t hrunl
sulitarid, Potentillct rcc!.1- Sene(io .ja.obea, and
Turnurft spp.

Compos i t ion  and Or ig in  o f  the  Recent
Fxotic Flora

The recently-arived exotics continue to oliginate
predominantly from Europe and Asia (Table 2).
However. the rclatively high propofiion ofpcren-
nials and rvoody grt)u'th fbrms (trees and shrubs)
is interesting. The early invaders (mid 1800s -
early 1900s) werc predonrinantly herbaceous spc-
cies. especially annuals (Mack 1986). Time lags
between introduction and the beginning ofan in-
vasion are generalJv longer tbr perennials com-
pared rvith annuals, and lags may be much longer
on ar,eragc lirr woody compared with herbaceous
growth fi)rms. Lag phases between the first record
of occurrcnce and the beginning of invasion (ex-
ponential phasc) in central Europe were estimated
at 40 years lor Inpatiens glunduLfera (annua]).
80 years for F/erzcle Lun nafltegaaai(o1um (fione-
carp ic  pcrcnn iu f ) .  16  yex '  lo r  P , ' l tgau t tm c t r 'p i
rlaran (polycarpic perennial) and 83 years 1br
Poll gonum sacholinartse (polycarpic perennial)
(Pys-ck and Prach 1993). Lag phases between the
firstreleasc for cultivation and the llrstrecord trom
non cultivated settings averaged l,17 years tbr
woody spec ies  (131 fo r  shmbs.  n=118.  and 170
for trees. n=66) introduced in Brandenburg, Ger-
rn l r r l  lKour r iL  lqq5r .  Lengrh  o l ' thc  mulur r l ion
pcriocl (t ime to first reproduction) detines the

l)\Ul-E L Composition and origin oi thc recent exotic flora
ol nonhwest Unired Srares.

Number of I oI
species total

2  1 . 5
13  9 . i l
ti6 6,1
5  3 .8

1 5  t l
l :  9 .0

5 . l .E
9 1  6 8

5  1 .8
25 l iJ
,t0 -tl-)
55 .11
I  3 .0
r  0 .E
I  u .8
l  1 .5

l 3 l

Gro\rth fonn
Rush

Grass
Forb

Shrub

Duration

Bicnnial

Pcrcnlial
Conlincnt(s) ()1 Orignl

Europe
tsura!ia
Souih Anrer ica
South Arnerica and Austrulia
Tropical America. Aliicr. Asia
interspecilic h,vbridsl

Tourl

rNotes:  Sources are Bai lc ]  c l  r l .  (1976).  Hulr6n and Fr ies
(1986),  Tut in et  a l .  (196.1 801.  Hi tchcock and Cronquisr
(  1973).  Great  Pla ins Flora Assoc.  (1986) and Bals le\ '  (  19801.
\ . \ f l - l . o i ( i i , , l , r .  i f i e d L e r ( r .  . h r r r . . r .  . h . r e  .  r r e r - r i r .
.rtending into northern Aiiicr
I The reccnl ampliploids Ttdqopgon n.in,r .:nd T. ntisr.llu\
are considcred here to be erotic ro North America scc
Hitchcock and Cronquist  (1971).

mlnimum lag between first introduction and the
start of an invasion (Richardson ct al. 199.1.
Kowarik 1995). The timing of subsequent evenrs
in the invasion process may be difticult to pre-
dict since they are probably deternined by com-
p le r  in te f t rc t ions  l r rUng l i le  h j \ lo r )  t ra i ts .  : l ,L
chastic environmental factors and genetic plasticity
rRrchr rL l \ i ,n  e t  r l .  lqa4 .  K , 'u r r i k  IOq.s .  H iggrnr
and Richardson 1996), and socioeconomic fac-
tors (Hobbs and Humphries 1995). Nevefiheless.
Kowarik's (1995) results show that successful
invaders do not always begin inr"asions more rapidly
than less successful species. The possibil i ty of
long lag phases implies that the numbcr of spe-
cies invading will continue to increase for a pe-
riod of t ime, independently of new introductions.

N,4anagement mpl cations

Regional scale management of exotic plant in-
vasions historically has been a reactive effbrt.

Exotic Plants in Nofih$,estem USA 205



Harnlul exotics halc often beetr targeted tbr
expensive control measures only alter thc) be-
came wiclespread and thef negative impacts wcre
apparent. Pro-active management rvil l  rcquire
gleater emphrsis on earl! detection and rapid rc-
sponse to eradicate or contain incipient infesta-
tions of potentially harmful spccics (\!'estbrooks
199I . Hobbs and Humphries 1995). Howcver, high
nurnben of exotics continue to establish thcm-
selves in the nofthwcst slates. and manv othcrs
are potentially available for escape and natural-
ization. Predicting rvhich species rvil l  invaclc cx-
tensivel,y. and which ccosystens $'ill be aflected.
rcmain diff-rcult challenges for plant ecologists.
More studies l ike of those of Scott and Panetta
( 1993), Pl iek et al. t 199-5). Tucker ud Richardson
(1995. ) ,  Re jmlnck  (1996. ) ,  and Re ichard  and
Hamilton ( 1997) lt l(] needed to improve decision
guidelines tor rcgulatory screening and priori l i-
zation of l imited rcsources for nanagement.

Somc limitations oo the use of f loristic data
need to be emphasized (Pysek 1991). Sampling
effort is unevenly clistribuled in space and time.
aDd many remote rreas rvill not have been sampled
at all. The situation is improved some by the avail-
ability of Extension Service identihcation records
since the 1950s. u'hich lrequcntly provlde occur-
rence repons t'rom private laurds. Herbariurl records
and agercy data nrorc frequentl,v come tionr public
lands i lcluding roadsidcs. A species is more l ikely
to be collected if i t is worth) of note from a bio-
geographical or ecological perspective (such as
new state or county rccords). or for some other
property. For example, spccics with demraltoxic
sap are rcported frequently to Extension SeNice
personnel (R. Old. personal comlnunication). A
species is nore l ikely to bc detected early in the
invasion process if i t is distinctive and corspicu-
ous (e.g. Cenl.orrea solstit ialis, Herucleun
nntlt ego aai utrunt). Unequivocal interpretation of
l l ( r l i5 t l i  d r ta  i s  eon: t r r incJ  l ' , ' r ' l J ronorn ic  com-
plexes (Cazlaria, My riopltl lIurrt, ntndrix. etc.)
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APPENDIX. Onehu drcd th ia]  three erot ic  vrLscul . rp lant  species f i rs t  repor lcd dur ing I950-1996 inthef i r 'e  narc rcgiN 01'
washingion. Oregon. Idaho. VontuDa and $,!oming. determined by qucr) ol rhe INVA.DERS Daiab$e Relc|lsc
6.5. The nunber of couniies with records ai L'f 1996 is based 199 counties in the ii\c \lalcs. See \'Iethods fof the
dcl in i l ions ol  le ns used to descf ibe ecological  status.  Prcscncc on state or  p|( \ inc ia l  noxious $ccd l i \ ls  (an)

crteqofy) rs indicatcd tirr thc lilc nuG region rnd .rdircenr \iates and pro\ric.s (uDd Fed. tar 2 species o. thc
iederal  noxious $eed l i \ I l .
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SPccic!

No.

Ilrrlic\l {ilh
fecofd fecords Regions $ith rccord\'

Erologicr Regul.rt0r)
\tatls slatus

L?3ofr) to, , rnr !  O\ |nbe)

I/.r3r)pl)r,,r r?ij..11,,\ Ox nber-
TrtJi I i um re t upuu t nt L.
T \ \ i lust)  11t l l tuL.
Itl,u^ ttltIiNid Ltrq.
)'.ntettLtu l bid (l cct\)

Cos\ .  & D r .
fli'rdr.&ri f rls.rtfl Stokes
\l't.ttica 'riph\l lo\ L.

\ i t is  rn l i la t  L.

l 9 5 l
1957
l 9 9 l
l 99 l
l9l, l

l 9E6
t 9 6 l
l 9 6 l
191.1

1.1

I
+

l { )

[\\A. \tD. WNlt F]WY
Linn Clo.. OR
Jci l i rso. Co.. WA
Fiankl in Co.. $A
W\\4. E\\A. WOR. EOR. \ID. SID

Bannock Co.. ID
E\\4. EOR
EOR, NID. WNIT
W\Ii{ E\\4. NID

Esrabl ished

Locr l ized
Local ized
Lrnkno\\,n

E\trblished

Enrbl ishcd

) lnu\ I l ie  'g lmd| l i lerd, t 'as i l rs tcol lccLcdinSnohorr ishCou.!y.$A, in l9. l .1.butui rha1l  \ubsequent fecofd\  >1950.

:Count! names e gi\en ibr specics wilh rccords liorn a single countt. For specie\ lvilh fecofd\ ffom >i countl. the liJlb\\ing

region codcs rrc u\cdr W\A (!\.'stern Wa\hington ), E\A (eastern \\lLshirgton). WOR ($r\lcrn Orcgon). EOR (cancrn Orcgon).
\lD ( orthern ldnho). SID (()urhem Id ho), WN{T (wesrcm Nlonlanr). EN{T (castcrn N4ontana). WWY (r'e\ieflr $rloming) rnd

hwY (ex\ Iern \ \ '_ \o|n ing).
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