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Abstract
Ifost of the noxious rveeds irr vestern \orth .{merica are non nlive phnts that hare been inllduced Irom liurusir. Sereral al4n

taurea specles \C. ntucuLt
than th .v  ! r ' i n  th ( i in i l t i r .  h l l ) i l a ts .  B( ! ru i i  a l l  sper : ies  do  ro t  hare  equa l  po ter t ia l  fo r  expars ion ,  th is  s tudr  sas  under ta len

l o d l ] l l J m i n l ] l h l ' ! r ! ) u n l a r l d r l i s t r i b u t i o n o | [ o I h . | C . n k | R a ' r l e a d o r l l < n a p r v e e d .

blacf knupr*rd lcenk\tut! nistu 1..) rrl hft^lr knapueed tC. titea L.).

The surrev begar unh locations on herbarnrm labels and was completed rvith locations and arnounts obtained through field

searches in Britislr (irlurnbia. ldaho. trllontana. Oregon and tr'ashington bl prolessionals in weed education and control. Brorsn

and blacl krapveed. botir latire ro Europe and inroduced in the Pacilic \orrhwest rfound rhe tLrrn of thr cennu-v. hare decrea-.ed

snrce dre 1950i. The distribution of rreador,' knapweed has incrersed. in,licarins rhar thc hvbrirJ is bottir adrpted ro (oDdirions

i n t h e P a c i f c N o I 1 h i r e s t l h r n e i t h e r o 1 ' i t s p a u l t s .
i n | r l a h o - 3 r r l u n t j c s j l l N 1 r ) | l h n ! . l 8 ( l n | n L i . c ; l ( ) f , g o . . a o d 1 9 . o u | t i e s j | t a s h i n g t o l - f o r a t o t a l o | a l

ior m,urlx kruprrrrl inrludr 3 L,catnrrs in BriLish ColLunbia. 2 counries nr Idaho.2 counties in IIontana. 9 counries in Oregon

lod l0 .ouoti.s ir $ rshnrgrtu. TLe plant is $ell adal,red ro moisr mesdoNs. irrigated pasrures. riparian zones. and nroist forest

opnirgsr thefelorc .ontiNed erfanshr of meadou Lnapweed ln the Pacific \orthirest is likeh.

The; ign i l i cance o four  research  is  in  repo ing  ne i "  rccords .  the  success  o t th r  h r -b r id  r la t i rc  lo  lhc  parcn t  sprc ics  and the

t , rpeo{s i tessuscept ib le toCon l inuedeIpans iono1neao l ' kn lp lvc l l1 .

sion. or conrerseir'. rhe drccess of $eed conrol Drocrans.

lntroduction

Due io losses in rangeland lorage production
caused bv spotted and diffusc knaprr'ccd (Centaurca

maculos(r Lam. tLnd C. dilfutu L.rm.) anci vellorr
stafthislle (C'. so|stitiaLis L.) (Harri-s and (iranston

1979. Lace,v et al.  1986. Roch€ and Roch6 l98B).
olher Ce taureo spccies have beerr adcled to nox-
ious reed lists in the I'acilic \ortllr,cst. l'his ac-
t ion \{ 'as lakcn on Lhe fal ionale that c() l l t rol l ing er-
otic weeds beiore thev becorne widespread is iess
costlv, both economicallv and ecologicall,l'. One of
these specics is meaclort knaplccd {C Tacea T,. x
C, nigro L,).  Although i t  $as introdlrced in the
Paci{ic Northtest in the earl_r 1900s. its potcntial
ueediness had noL been inlest igaled. The objec-
tives of this studl wele to delerminc thc arnount.
cl istr ibution. ancl t lpcs ofsi lcs i l  urrrcnl lv occupies.
This information is neces-qal l  to assess the status
of meadot knaplreed as a noxiolrs r\,rcd.

Meadow Knapweed Taxonomy

l {eadol knapueecl. also known as Protean
knapt'ccd. is a fulh fcrtilc h_-vbrid of blor,;n knap-
\\eed \CenLaurea je(:en L.) and blLrck knapu'eed (L'.

nigru, L.) (Elkington and Micldlcfcll i972.
\ ' larsclen-Joncs ancl Tuni l l  1954). ArLif icial hr 'br ids

can bc made casi l ,r  lvi th eithcr spccics as the
female parent since both parents and hvbrid ale
tct laploicl ,  2n:.14 (Marsdcn-Joncs and Turri l l
1954, Ockendon 1975. Roy 1937). Black knap-
leed is native in the British lsles r,".ith h,vbrids being
cornrnon in the southem part of England where
brorr'n knapwccd has bccn introclucccl from the
European Continent (Xllarsden-Jones and Turrill
I954). The reve$e situation has been desr:r ibed
in France there buln knaprvecd is natir.c and
black knapueed occurs as an introdoction (Ocken-

don 1975). ln either situation. pure forms of the
introduced species do not persist fur long. Popula-
tions in westem \orth America ma-v be the result
of local hvbridization or perhaps introduced from
Europc as a parL ola hvLrid slarm (l \{arsdcn-Joncs

and Turrill 195,X). Continued exchange of genetic
rratcrial is ensured bv self- incompatibi l i t r  and
dependence on insect pollination lbr sexual
rcproduction (Lack 1976" Marsdcn-Joncs and
Turri l l  195,1).

Since meadot' knapweed is a confirmed h,vbrid.
the appropriate name is C'. ja.ea x C. nigra. The
most widelv used narnc in North America. C.
pratearis Thuil l .  (Abrams and Ferris 1960. Hitch-
cock and Cronquist 1974, Dcnnis 1980. and
Hawkes et aL. 198;:t l .  is nol a legiLimate name
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(Marsden-Jones and Turri l l  195,1). ln Europe,
hybrids or segreganLs of C. jacea x C. nignthave
been variously namcd C tlebeouxii Cret &
Codron subsp. thu,iLliei Dosral (Dostal 1976) and
Cl jugear (Cugl.) O. E. Blitton, C pratensls Thuill..
C. drucei C. E. BriLton, C. surrejana C. E. Bri t ton.
and C. miooptilon Glerr. (Clapham et aL. 1962).

Methods and Materials

The locations of meador'. brotn ancl black
knapr,".eed collecLions stored in hertraria in British
Columbia. Idaho. Montarra. Orcgon and Wash-
inglon t 'ere plotted on lnap-c. A sur!er, similar to
a -rrrur uf iorrr nth-r C.r,ruarra .per- ie- ir '  .r . t ,  rn
WashinpJton (Rochi and Roch6 l9BB), t 'as con-
ducLed. In I987 a leLtcr rras senl lo Countv
Extension Agents anci S'ced CoordinaLols in V ash-
ington. the Provincial S'eed Spccialist in British
(lolunbia. thc State Weed Coordinator in Montana,
lhc I ' roglarn Supcrrisor ibl  Noxious S eed ( lon-

trol in thc Oreplon Deparlrncnt ofAgriculture, Stdte
Extension Wccd Special ists in Washingtorr, Ore-
gon, and ldaho. and Herbarium curators at the
l,and ( lranL l lnivcrsit ies in Iclaho. Oregol. and
Washington. ' l  he letter explaincd the sun er ' .  con-
tainerl  rccords of prervious col lecLions. color
photographs anrl l ine drauings of thc l ,eeo. ano
sun'el forms.

The color photoglaphs shotcd detai ls ol Lhe
phll lan br:rcts of rncadol knap*eed. a plant in
bud. and the appcarance of a patch of plants in
l iower. Linc drarvirgs accompanied a descl ipt ion
of mcadol Lnaplcccl and the tro parcnt species.
' lhe 

three plant species ere cl i l fcrcntiated bv the
shapc ol the nriddlc rols of phvl lan bracts
(F ig t r r e  1 ) .

' fhe 
sun'el cooperatom estimatcd the size of

each populat ion and recordcd a brief clescript ion
ol thr- '  si tes (e.g.. roadsidc, pasture. urtran) and the
locations. eithr-'r as legal desrrriptions or maps. The
minimurn populat ion size was a single planL. Area
occupied bl lhc weed vas esL;natcd bv length and
$,idLh of infestat ions. Sorne inlestat ions rrcre un-
doubtedlv missed as evidcnccd bv historical col-
lect ion si ies that rver-c not lelocRled. Duc to inade-
quate label inlormation. r,e cou]d not determine
'whether lhosc knapr\,eecl populations lailed to sur-
vive or lcre not lbuncl. Some populaLions har.e
received wecd cottrol l reatrncnts since being
leporlccl and r lere included eren Lhough the
populat ion is no longer prcscnt as reporled.

l"isure l lNolucrt ud detait of mnirll, phrllarv bracr ol
ar black, b) s,.a(lo! and cl bro$n Krxp$ceo.

The sun'er pcriod includcd three field seasons
l , i th resrr i ls  compi led in Februan 1990. Sun'ev
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cooperalo$ \{cre visi ted iD person or bv phone al
lcast once during lhe threc vear period. Collections
liom manv oi the sites in Orcgon ancl \\'ashington
and all ofthe sites in Montana ilnd ldaho ltrve leen
filed in the X{arion Or,;nbcl Hcrbarium at ['ash-
ington,State f lnivcrsit l .

Results

Brown knapweed

The eariicst rcport of brol,n knapr,ieed in tlre Pa-

cif ic North$cst is frorn rneadows at Cedar Hil l .

Victoria. Vancouver Islancl,  in l8B7 (Macoun
I{:}90). Herbalium collections of brown knap*ced
arc datcd from I9l9 through l94B (Roch6 ald
Talbott 1986). These includc 3 counties in Oregon
(l ' lar ion, Douglas. and \\rasco) and clol lect ions in
Prrl lman in 1923. 1924,1938 and l94B (l ' igule
2). Vluenschcr (1930) reported hro*n knaprreed
as a "net 'r teed in Srhakom Countv, \ \ 'ashington.
- i n ,  ,  1q20 . "  I n  c , l J i t i ' , n  t , ,  l r . r ha r i r rm  sp r ' c imcn - .
brorrr knap$,eed u'as sent Lo Slashington State llni-
versi lv lor ;denti f icat ion from the ibl lowing S'ash-
ington locations: \{ 'ahkiakum Countv in 19,19.
l'argher Lake CornmuniLv, Clark Count]., in I959.

| . . i g l r ' 2 ' C o 1 l e c t i o n 1 o c a t i o n s o | h l a r l | r n r l b I x v n k n ! P i { e e d i n B t i s h C o ] r u l b i a . l d d h 0 . [ ' l o n l u n ! . o r e g o n a n d t e s h n l g r r l r p r i r l

ro  l9 i l0 .  a .cord ing  to  Lerbar iunr  ru , ros .

N{cadot Knapleed Invasion 5 5



Klicki lat Countl- in 1951 and Clal lam Countv in
1975 (Rochi '  and 

' l 'albott 1986).
'fhc 

currcnt suncl found LhaL brrxvrr krapleed

lopulations have pelsisted in frlontana (Clacier \a-

t ional Park. Bozernan and Belgrade). in S'trsh-
ington (tsellingharn, Lllcnsburg. Pullmarr. ancl
Stn Juan Tslanci),  and in Oregon (Hood River)
(Figure 3).

BLack Knapweed

B iack  knap tccd  t as  f ound  i n  Pu lhnan .
[rashington. in 1895 (\elson I9]?). Hcrbarium

collect ions r lated l iom 1895 through 1955 (Roch6

and lalbott l986). afLer u'hich no further.<rr l lec-

t ions lerc f irund. I l  las col lectrd from sevrn loca-

t ions, incluci ing 4 count;es in WashingLorr and 2

counties in Orcgon (Figu, e 2). Thc onlr collccrions

made east of the Cascade N{ountains \rcrc from

Republic,.  Pul lrnan. and Bingen. Al l  of the col lec-

t ions frorn thc Alsca Va]]e,v, Benton Count,r ' ,  Ore-

g)n. \rere rnade in the I950s. Black knapwccd t'as

sent to S':rshinSon State Uni\.elsity for identifica-

tion liom (ionboy Lake Basin, Klickitat Countr',

Srashington. in 198I.

l . i g , , r (  i l .  l ) iL , ih , t i { r i . l

t i dN r . rx r red  in  sur \e l  a i  o f  Februan 1990.  nor  inc lu , l ins  u , ,n lo ( ! r . .1  ( , ) l l ( {L i ( , ,  !1c . .
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In the cu[ent suNev. populations containing
recognizable black kn:rpleed plants r,".ele lirunclin
Corr ' l i tz, ' fhurston dncl Vrhatcom countics. \Uash-
ington (Figure i3).

l\,4eadow Knapweed

The earliest collection oi meadorr knap\reed $,as
in l9l8 from t 'aste areas in Eugene. Lane Coun'
t1, Oregon (Rochi '  and 

' lalbott 
1986). Hontl l

(1959) repolted this h,vbrid to be "occasional or
somelimes common along foads and in f ields.
variable and $idespread." Befbre 1960 most of

the meadot knaprveed l 'as col lected $'esL of lhc

Cascade \ ' lountains l ' rom southcrn Oregon into
B r i t i . h  C " l r r n r l ' i . r  { f i y u r ,  4 r .  f o u n t i e -  i n

S'ashington incluclccl Clark, Conli tz. King.
Kl ickitat,  Picrcc. San Juan. Snohomish, Thruston.
\ \  r hUrk r rm .  . r n , l  \ \  l r c t com.  O legnn  e , , r r r . t i e -  i r r -

duded Benton, Clackamas. Columbia, Douglas,

Hood Rivcr, Joscphinc, Lanc. Lincoln. I{arion.

\'lultlomah. and Wasco. \'leadol klapu'eed was

also lbund in Lincoh County. llontana, and at Nel
Westminster, Vancouver. Nakusp. Sidney.

[ 'estwold. and Edgewood, Bri t ish Colurnbia.

lerbarium recorls.

1\[. .rd,,rr Knrprr. t  J lnvasion 5 7



TABLE l Esrinared meadov knapweed population siz,, by StrL. or I'fovir.e in he.bres.

British ColLrmbia

Harrop

Farnl Bar

Idaho Uounties

l la thead

Ra\a l l i

Benton

Doushr
Hoorl  Rircr

Linn
IIaLion

Polk
Tillamook
Unatilla

tr'ashington Counties
( l la l lam

Clark
(loivlitz

Knrg

Kinilas
K l i ( k i l e l

l'crd 0reille

tr alla SJalla

T 0 . I A I ,

t 2
l 2

;60
T J
,t

I

82
5 l
22

ai;
I
I

,r86

I
t . 3 0 1

7.47 t -

2

2

2

30
0 . ;
2

32;
1 ;2

'2

2
l 2

1
2
l

2

;60 ' I u r l  i '  k  ss  L l l ln  0 . ;  ha .

In thc cur-rcnl sl lncy. meado\\ 'knapteed las
rcportcd fforn r l  locaLions irr Bri t ish Columbia.2
counties in Idalro. i l  counlies in Xlontana. IB coun-
t ies in Oleplon and I9 counties in \ \  ashington" for
a total of 1.877 infcstcd ha (Table I ) .  I t  int ' r 'eased
flom the origirral cl istr ibrrt ion in the Puget Trough
and ['illamette \i:rllel to both slopcs of thc Cas-
cades and outlier populations in ldaho and \'lon-
tana ( l ' igures 3 ancl 4).

Bri t ish Columbia. l lar lr .  col lr- 'cLiorrs frorn Van-
crouver bctr,ecn l9j l7 and 1915. \akusp in I940
and 19,16 (Roch6 ald Talbott l986). ,sidncr in
1943 and Fidgor'ood in 1953 lere nol felocated.
The infestation at $'esL\lold. iirst repofied in 1951,
sas estimate.l  at t2 ha in l9BB (Table 1). Addi-
tional inli:station-. rrere found at Harrop. -qalrnon
Arm and I 'annr' tsav ( l ' igure 31.

ldaho. The lirst rccords o{ rnctdol kraptccd
in Idaho lele discor,ered during the surr.ev. In
198{3 a single plant las lbund on the [,niversit_v
of Idaho carnpus in l los<rr*, Latah Countv. In
Boundarl Corrnty. plants \,-erc found gro\,illg Blong
roadsides. in a la$'n and in a cutover forest alea
in I9B9 (Figure 3).

N,4ontana. Collected rrear Tror. I- incoln Coun-
tr ' .  in 1932 (Roch6 and Talbolt 1986i. meadon
knapweed las iound in Raral l i  and \ ' l ineral coun-
l ies b) Lhe laLe 1970s. alrng recleal ion trai ls and
associtrted tith logging acti\.ities. The meadow
kn:rpr,;eed il LincoLr Counlr las not relocated. Ad
ditional rneadol knap$,eed sites rrere reported in
Flathead and Rar,alli counties in irrigated hayfields
!r|d l)ilstures. along roadsides. trails. and an
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irrigation canal. for a btal ol appronimatell 2 ha
(Table l .  Figure l3).

Oregon. Nlcado* knapweed ras not reported
in the surve! Ibr ( lolumbia or \ \rasco (ounLies,

nhere iL had been cul lected in 1932 and 1955.
respectivelr '  ( l igurc 4). \ew lecords included
Coos" Curr, ' .  JacLson. Linn. Polk. Ti l larnook,
l lmati l la. Llnion and Yamhil l  countirs (FigLrre l3).
Xlleadol knaptccd \ras rnosl abundant in Douglas
and Hood River colrnt ics ( l  ablc l) .  lhere i t  nol i
dominaLes pasLures. lence rolrs. r iver f looclplains.
\ \ r { r '  r r ,  J . .  . r n , l  n , , , 1 - i d . - .  T r r  ,  r , un t i e .  f e l ' o r l i ng
less than ole irectare. mcadol knaplr,eed grew onlv
on roadsides. These siles Nere not re-stlicted to high
tfaff ic areas such as lntelstate 5 .rncl ci t ics in Lhe
main north-south corr idor. Tsolated l) lants or
paLches rrere lound in relat ivel. t  rcnrotc logging
cornmunil ics or roads (Glenn Xli l ler.  Oregon Dept.
of Agric..  pcrs. comnr.).  The bulk oI the meadot'
knapreed rernained concentr ' .r tcd in rvcstcrn Ore-
gon. lr , i th thc major area of e\pansion on the east
slope of the Cascade \ ' lountains in Hoocl Rivr:r
Countv.

Washington Nleador knaprreed r,a-. not
lbund in Jeficrson, Snohomish. or Siahl iakurn
counL;es. \ \here i t  had pleviouslr bccn col lcclerl .
Nol records (rccurfed in Island. Kitsap. Kit t i tas.
Lel is. Pencl Orei l le. -skamania" Spokarre. S'al la
Valla. \ \  hi tman and \akima counlies (Figure 3).
From the prerious testern \\ashington distr ibu-
t ion. mcrdorr knaprrccd lracl expanded into the
mesic areas oD the east slopc ofthc Cascradc Xlorrn-
tains aroLrnd Libelt l  in Kit t i t :rs ( lountv ancl thc
Conho r  t l . r . i n  i n  I ( l i ,  l i t : r t  a , , , r , r t .  F ' , r f  ,  u r r , l i e -
reported 91 percent ofthe \\ ' . rshingron infesLation:
Cl.rrk. S hatcorn. I( iLLitas. and l i l ickitat (Table l) .
InlesLations occulred on sites simil l rr  to thosr: in
Oregon: roadsidcs. lrastc i l rcas. nroisL meadons.
i lr igaLed pastures. openinE(s in lbrested arcas lnd
on { loodplains of r ivcrs anrl  sLrearn-q.

Discussion

Weed Introduct on

These knaprrccrls harc no oirviorrs special
rnechanism frrr seed di-"pers:r l :  seeds shakcn out
of thc maturc capiLula bv l  ind or p.r-"sing anirnals
usuallv fall r,".ithin r fcw dccinrr:te'rs of Lhe parent
plant so that long distance clispcrsal is mainlv Lrr
humans ( l ' larsdcn-Jones and Turf i l l  195,1). The
original introductiol ls in No h Amelica lppcar lo
har.e been bt sccds in ships'bal lasL rrnloaded at

[ . s t c rn  - cJ l ' u r t .  a r ' J  i n t "n t i . r r a l  f l an t i ng  J .  o r -
namel)tal llor\,ers ol as a foragc spccics for Jivc-
sklck or hees. In the earlr I900s ballast grounds
at Albina and L;nnt{)n (near Port land). Oregon.
$ere popular collectinli 1[cds lor- botanists lrho
someLimes lransplanted immatule plants to their'
l 1 ' , 6e  g r rden .  i n  u r ' l '  r  l u  i J ,  n l i [ r  t h r  - p r ,  im rn -
iatcr (Nelsorr l917). This is l ikelv the source ol
the black knapweed Suksdorf gret' in his garden
in Bingen in 1928 (Roch6 and Talbott 1986).

As an ornarnental, blrck knapleed (aIso knolm
lrr the common name of haldheads) u'as clescribed
in The Standard C-rclopcdia of Honicuiturc (Bailcl'

1922) as "a verv str iking borclel plant. usei ir l  in
drr or open places." Brown and black knapteed
are still ar.ailablc in rctail seed catalogs, listed b,v
namc. and in "wildf loler" mixes. The t ir 'o parent
spccics dppcar to have been planted on col lege
campuses or perhaps bccamc cstabl ishcd through
careless handling ol collected mateials: broirn
knapleed at Wil larnctte LlniversiLr ' .  Salern. I919,
and Pullman. 19213; black knapneed in } 'ul lman.
1895. and on the campus of thc Univcrsit l  of
Washington. SeaLLle. l9i :}5 (Roch6 and Talbott
1986). Somc countics rcported movernenL of
meadorr' knaf$,eed b,v individuals transplanting it
as a uild0orer (Blair s.ollle,v. (ilalk (iount,v. and
Mary l ' r ies, Lel,". is Countr. pcfs. comm.i.

Brol,".n knaplvccd lras plantcd for hav and
lorage in eastern Canada in the 1850s (Rousseau
t968). A farmer ncar }-rci l ighsburg, NTissicluoi
CoLrntl ,  planted i t  as a source of pol len for honev
bees around lBB0 (NToore l969). Nleadrxl knap-
\\eed \r-as cultivated os a sourcrc of \\,intcr fordgc
near Roseburg. Douglas Oount,v. Oregon in 1952
(Howell  1959).

\ l t l ' " ugh  l ' " r L r r i um co l l n ,  l i un -  i r r ,  J r  i n -
completc record of the historical dist l ibution. thet
irdicate that meado$ knap\reed 1r'as probably in-
trodLrcrecl as a hvbrid Rnd did noi alise exclusivelv
l iom brown and black knapweed hvbridization irr
the l':rcilic \ortlllest. Pullman is thc onll location
thcrc both parents wer-e crr l lected: black knapweecl
in lB95 and brotn l<naprveed from 1923 to 1985
and no hlbrids har.c bcen found Lhere. The closest
neado\f knap$eed $as an isolated patch found in
l986 approxirnatel l  i l0 km south oI Pul lman. near
L niontotrr. Both brown and black knaJlreed tere
collected earlier than the hvbrid. and the frequency
of col lrcl ion has ciecl inecl l i th Lime. The parent
species r.-ere apparentll introduced independentll'
and met one of thrcc f lcs: lhcl tcrr absorbrd
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into hvbfid populat ions. persisLecl as rclat ir .clv
"pure '  popLrlat ions. or fai led to surr ivr.  Jn con-
trast. rneadorl krraplcul collections ilcleased. The
-quner lci f iccl the trend of inrrreasing distr ibution
ol the hlhrir l  rrhi lc thc prrent species cier. i inr- 'r l .
Asjudged b'- i ts incrcasc in distr ibution. rneadorv
knapt'eed is betler aditplcd to condit ions in the
Pacif ic \orthlest than c;thcr of i ts parents. The
variabi l i tr  in i ts genelic mdkcup has undoubtedh
been an assct in erpbit ing a varir: t ,r  of habitats.
proricl ing thc basis for natulai select iorr (Tunil l
l q 6 l ' .  H r L r i d  r i ; ,  r  r r r l  . r l . u  I ' c  i n r f o r t a r r t .
N{arsrlcn-Joncs and Trrr i l l  (1954) founcl no rnor-
phological cl i f fcrences belu'een seedlings of brotrr
and black knapwced. but hrbrid seedlings grcl
iaster.

Weed lV grat on

The trro rnost irnpoltant iolces in Lhe continucd
migration oi lneadow knrprvced appeal to be water
and vchiclcs. I ' leadol '  knaprlrcd las found €irol-
ing on thc l loodplains ol the Colurnbia. Llrnpqur.
Roplue. \achcs. lcanal:rv. [ ' i l larnette" and
Yakima rivels. Stauk arrd -(pring crccks, and along
irr igation diLchcs. I ' lcadorr knapr eed ;n frslal ions
lronr vchicle borrre seeds rangc fronr thc rnedian
oflntersLate 5lo rcrnotc lorest roacls. PopLrlal ions
found along roadsides. irr canrpgrounds. urDan and
irrdustl ial  si te-..  including ol l  mii l  varcls. al l  im-
pl ic aLc vchJclcs. Lacking a pappus. sccds rnav be
c . r l r i e , l  i r  n . r , t  e1  , , 1 r1 i1 ,  ne1 r t  ^ r  r eh i ,  l ' . .

Conhollin€i scattered infcstations lhile thev ale
small  outl iers is inrpofiant in coniaining the spfea{l
ol an al irn species {\ ' l rrxlv and \ ' lack 19BB). The
\r idelv scal lcr-cd infestat ions of dif fusc and spot
ted knap*eed in thc 1950s (Roch€ and Talbott
l986) increasecl to rrajor inlestat ions of 173-000
ha ofdif fusc knapleecl in $iashington {Rochd ald
Roch6 I9{t[ : j )  and ].9I I ,000 h:r of spoLLed knap-
rleed in \4ontana (Lace1 t9f19l. tr hilc thc ccologic
arnplitude of meadol knaprleecl appears kr be nar--
rorr'cr than that of clilfitsc or spotted knaprreed. Lhe

l , , , t e r r t i r r l  i r r . r - i , ' r r  - i t e - : r r -  r r , , r '  p r u , l r r ,  t i r e , , "  e r  -

vir(rnnenlal lv,.ensit ir ,e (e.g.. r iparian arcas).
l \ Icodol :rnd r- i1rar- ian sitcs can produce l3 Lo l0
l irnes morc biornass than serni-arid sitcs lRoath
1985. Quiglel er oL. 19891. Athough previoLrsl l
cuhivaLed for l  inter '  lbrage. rneadrxl knaptcecl 's
coarseness rnakes i l  gcneral lv less palatablc to
l ivcstock than assrx: iatcd spccics. Pastures near
Hoocl Rivcr. Oregon. hale brcn lcft  icl le fol lol ing

invasion and dorninance by meadou knapneed
(Rob Vargr. Hood River Countr Weed Control.
pers. cornm.). Ilor,;cvcr. palatability is relative and
we observr:d prostrate plants irr dosch'cropped
pitsturcs in Klickitat ancl San Juan counlies.

hr addition to detrimcntdl effects on ftrragc pro,
ducLion, mcaclol ' lcrapteed is an undesirable in-
vader ol naLire plant communit ies, espccial lv on
floociplains and in disLurbccl forests. When exotic
species inrade nalural communit ies thcv rcduce
naLufal divclsi tr  bl causing erLincl ions ancl shif ts
in paltcr-ns oi relat ive abundancc ( lemple 1990).
Although i t  is Jrrobablv too late to eradicate rnea-
dol knapleed in western North America, large in-
iestat ions can bc contained. Recent cxpansion of
mcadorr knap$,eed cl istr ibution just i l ies local
eradi.aLion ol '  thc ,.mall  inf;stal ir)ns.
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