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74 Lythrum salicaria L., Purple Loosestrife
(Lythraceae)

C.J. Lindgren, J. Corrigan and R.A. De Clerck-Floate

Pest Status

Purple locsesteile, Lyt soliceris L., is o
Evrasian wetlond. perennial, likely intro-
duced to Morth America b the early 18005
['['|:|D|'.|'I.E:-\3u|:|. el al, 1987}, Cullivated wvari-
etics of L, salicaria, developed s varly as
1947 |H.’|.I'_|] andd Collicut, 1983], have been
weitlely used scross North America by g
deners and landscapers and have furthor
coniribuoted {0 its spread (Ottenkbratt, 1901;
Lindgren end Clay, 19a3). L, solicoro iz
capable of forming continuous stands that
cin displace native vegetation, which pro-
vides food, cover and breeding sreas for
wilcilife, Thompson & al, [1987) astimaled
that controlling tlus  plamt across the
inwided  wetlands of 19 American states
woulld cost USE45.% million per year,

Lo soficacle has inveded avery Canadian
province [White ef @l 1993]. In British
Columbia, it wan b found along the Frazer

River, loma Island, Westhion  Island,
Vancouver Tslaal, Jericho Park
(Vamcoover), the  Ladner  Maresh,  the

Ckanagan Valley, Chilliwack and Melson
(Myvers and Denoth, 1999) In Alberta, the
first infostation was ceportind in 1990 near
Medicine  Hate Al and Verbaek [19989)
reportid more than 315,000 plasts in 19454
and infestations in as many as 185 individ-
ik wertlands in 1999, [n Saskatchewan, L
salicaria 15 found mostly in urban settings,
g Suskotoon, Moose Jaw, Regina, Swifl
Currant and Yorkton (A Salzl, Saskatoon,
130, personal communication]. In
Muanitoba, L ralicario was fisl reported in
18496, and hat sindgo sprond to every major
river svstem in southern Mandloba, with

laege infestations in the south hasins of
lakes Winnipeg and Manilobe, [n Ontirio,
L. zolicorio bas o long history of residency
(100s vears], end meany exlensive popali-
tions are established south of the 459th par-
allel [White & g, 1993}, In Quuebe:, large
populations exislin the Eastern Townships,
il aleng  the lower Ottawa amd St
Lawrance Biver vallevs (White e @f,, 10853],
Adlhongh L. soficora has been present in
Cueber since the 18005, farmers hecamea
conrernad in 1949 when loosastrife hagan
replacing forage coops in ciparian pasiores
[Tampleton amd Shewart, 199%), In Maw
Brunswick, L. salicoria iz & concern in mos
of the lower macsh oo the Saint John feod
plain, Prior to the 194605, botanical surveys
revedled none ln this megion (L Wile,
Mvnherss, 1998, personal communication}.
In Mova Scotia, L. salicose s widespromnd,
with Inge infestalions reported on Cape
Hreton and on the mainland (G Sampson,
Trure, 1998, pecsonal communication). In
Prince Edward lsland, L eeliceria can le
fownd througheut the provise:, with larger
tnfestations found around lirger towns aml
villagas. It is also presenl in sall marshes
on the upper Hillstorough River [T, Duffy,
Charlottetown, 2000, pecsonal communicas
tonk o Mewloundiand, L salicaria is pre-
senl inwestern, central and easlern regions
of the izsland. However, itz distribution is
padehy and it iz not common anywiers, L
saficnrfe hags not besn  cecorded  from
Labrader [ Dixen, St [ohn's, 2000, per
sonal communication,

L. saliveeta, including all cultivated vari-
aties, has boen designated o nosdous wod
in Prince Edward Tgland (1961), Alberia
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[1992] and Manitoba [198G). Provincial
waorking groups foomed o combat this waed
include  the Alberta Purple  Lonsestribe
Eradicalion Meogram, Saskatchewan Purple
Locsestrife  Eradication  Projecl,  the
Manitola Pueple Loosestrife Project and
Project Purple in Oolario.

Backgrownd

Malecki & af, {1993) staled: No effective
meetlindd s available to contral Lo saiioeri,
axcept whore it ocours in small Localioed
stands and can be intensively menegod.
Conirol mcthods .-|II|.~1|:|L|I!|1|] inclhode water-
level manipulation, physical rermoval, maoare
ing, !:-l:ll_'nill::_:' and herhicide application. but
these are costly, localized and shosl-lero,
Biological  conteal  repressnts the  only
optiom, given the pengraphical and tanporal
stsles of the problem (Maolecki ef all, 199:3]

Binlogical Control Agents

Insects

[Hehl e @ 11097] collected 51 species of
resident herbivorons insecls on L solicaris
[ Manitoba, but concluded that they ane
ned elffective in redocing s denslty thera,
Bagzed on the history of the spread of this
|_'I|:I!l| across Ganada [White ef al, 19%3), we
helisre this conclusion ||.[r]11i-:::i r|:||!il:'t-||::H:,'.
In Europe, over 100 species of phy-
tophagous insects hove heen associated with
L. salicarie (Batra el ol. 1985), De Clerck-

Floate  (1992]  cecommendsd that  the
European  root-mining  weevil,  Fylolios
frecnsversovilliotes  [Goase), and  the  leaf

beattes, Calerucells  colmaricnsis o aml
Corloruealla posilla Duftschmid, be released
apainst Lo salicariz, These agends have nae-
o feost panges, climatic origins compatibie
with those of Canada, and potential for caus-
long coctensive damage to L salicorio, These
thri: spuscdis werm a-.||r]1|.1:‘:-l.-'-e:l.1. or malezsp in
1982 Two  other  Buropean wesvils,

.N'cr:ar:yl'l]rr.'.'.: socrnoesiuy Goezs and  Mano-
phves brovis Baobeman, wien: :|]:lp'r|wmﬂ Trwr
release in 19494, Ralaasos of four of the agemts
were made in Comecka from 1092 (o 199
European screening prior o agent importa-
tion revesled popolationg of A e to b
infected with an unidentificd nematode, so
thi= gl was gl reloasad i Canada.

H. tronsversovittotus adults o oiely
mupctuernal, Toed on follage and stem tissue,
and can live for several voares (Rlosses, 19590].
Egps are labd iofo the lower pert of 1he main
shont o on to the oo, willh laseal develop-
ment taking 1-2 vears. In the field, long wel
periods will delay Treal developnent.

0. calmariensis and € posille adulis
g Fren winter dizpaese in late May 1o
early jung and begin feeding on young
foliage, Oviposition begine in early June
nnd pl:,a]-:_s abiont wid=June. Larvag feed an
shoot tlps, follage and flowers. Peak mume
hars of Livvae aceor T late June to sarly
Juby. Mature larvas pupaie in seil around
thie hest plants. Fiest-generation adults
ocour in August, and in some yveses wall
ntn Cletober, A gecond genercation has been
abservad in British Colombda, Maniioba
and Olntariao,

S mmerrmerdog s univolting In Europe,
overwintered adults start foeding on young
frj]i;lE-:L! in late Mn:.—. |:|'|.||1.'i|'|[.} to the upper
purtz of fower spikes 1o foed on unepened
flowerss as lower buds develop (Blossev
and Schroader, 1905 Faps wra latel Fronn
June 1o Septembar, with the fomale wsually
depositing one ege into the tip of & young
flower bud. Larvae consume the stamens
and VTS attacked bods do oot floweer and
gra ghorted, Mew-generation adulls appear
in Augusl, feeding on follage prior to over-
wintering,

Releases and Recoveries

Biological contral programames hove bieen
BVErY  provinge  excopt
Mewifoundland, A summary of releases s
given in Table 74.1.

indfiatad  in

herter populatons of S fansversaeiiaius, O, calmaniensis and G puosilla wens oilained ron Eumpe vid
the LS4 in 1992 and reare al the Univesily of Guelph and the Agriculture and Agn-Food Canacla
Lethibridge Research Cenire dor inilial Canadian distsiuation,
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. trtersvertovifatus has been relessed
in British Columbia, Alberla, Manitobs,
Clntario and MNova Scotiz, At lona, Hritish
Columbia, it i believed that the weevil did
not establish dua to high tides In Alberta,
larvan were released [within roots of trans-
planted plants) in 1994 in an open garden
plot al Lethbridge, and adults were rocov.
aped im 19098 and 1990, In Manitoba, H
Dropsversavifolas wes releasad in Octolire,
1962, in the Sproce WoodsCyvprass area.
Larvae averwintered but no adull weavils
hive been foupnd o date. In 186, agps
implanted into cut stems developed and
adnlis were fowndd b 1909, Adults obtained
from Cornell University also were released
in Manitoba in 1999 near the Lihao Marsh.
In  Ontarin, & (rensversovlifolus . was
releasad bn 19093 and 1994, Reloases wem
discontinued  afler 19840 bocause  the
spacies was difficult end expensive o reas
[ chicl mod estahlish at any of the Ontario
teleaza sites, In Mowva Senting the slatos of
M. bmisversoviiattes, releasad as larvie in
1484, is uncertain,

N.omoemamins adolts wers released® in
100% in the Libao Marcsh, Manitoba, The
population successfully overwintered and
repretduced in 1996,

Partlons of tha initiol Burapein impora-
tioms of & colmarensiz and & pusilla
woare distributed to programemes s Alberta,
Mlaniteba and Ootario in 1992 (Hight of of.,
1995), Al subsepuenl Canadian releases of
thesa two species are descended from tese
populations.

In British Columbin, releases seene done
anmually from 1993 o 1084, swith bath
Galerucella spp. being mliensed ab 37 slies,
It i estimated that 50 to 83% of those have
established (B, Crnsion, Ahhotsford, 19490,
perionzl communication]. In Alberta, o
one of the three original (10O3-1093)
relaase sites near Lethbridge, the hoedles
pstablishel along one side of Gaeol Laka,
Belenzes of Calorroella spp. werne made at
Fort  Maclend  feons 194006 to 1908,
Estahlishment has been conficmed  thers

bul  beatle  pumbers oare Jow  The
Sazkatchewan Puerpile Lsnsestrife
Eradication Project obtained &, colmarien-
sig brood stock [from Manitobal in 19949
and began mass rearing and releases near
Epskotonn i bMooss Jaw,

In Manitoba, imitial  releases  of
Golerucelle  ocourred im 1993, The
Monitoba Purple Loosostrife Program has
mass-reared G eolmaridnsis from 1994 fo
1999, and released this specles at dver 100
sites from 1883 to 1999, & pusille was
peleased  al eight  Manitoba sites  in
198319494, [n an offorl {o increase agent
production, a zatellite mass-rearing project
was initiated in 1999, involving local
stakelinlder proups, a.g. the Manitobs Wil
Sl.[p-vl:]'i"i:-;-::-rs As=ociation, o pear and
release 7. cadmariensiz in their local aneas.

In Oindarin, initinl eeleases of Galeracolln
adults weare made at the Spead River,
Cuclph, in 199E. From 1994 to mid-1906,
laboratory-reared  Golerpeelle spp. wers
roleasad al 131 sites into the following gen:

el  areas; the Gmnd River syatershed
aronnd Kitchener—Waterlon an
Cambridge,  several  wetlands o the

Mississanga-Burlington area, the Lake St
Clair=[diroil River area, tha Nisgarm
raglon, around the lower Hrce Peninsela,
ihe lowerer Teent watershed, and the Rideau
velley watershed,  Afier mid-1096, all
Onlario mleazes wore done by redistribul-
ing adults and larvae collected from wall-
established Hold populations containing
both species: [n 19961997, mleases were
concentrated in the Grond River waleshed
ws part ol 4 watershed-wide manogement
plan. After terminadion of ihe Ontario
Progriem in 1997 [dua to lack of funding], a
private  company  continued o moke
releasas with field-collected larviae of both
species in 1908 and 19959,

[n Quebaca, initinl relosses of adel
Cioderucedl spp. in 1996 were along the 58
Lawrence Biver and rivers in the Oistaonais
region, Tul no establishmant  ooourred
(Temploton ond Sewsel, 19990 In 1997,

i hanitoha Pumple Losesirife Project partaered with Coenell Universiy and the Minnesol Purple
Loosestrile Frogran in summn, 196, i oosllect and impoert S0 oarmosiius and & Deevis Trom Eurape,
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adults aad larvas, and, in 1968, larvac
wera Teleasad al Lioc 51 Froogods MNational
Wildlife Reserva, nesr Nicolet, in Full
near the Champlain beidge, and at Cap
Tourmente Mationel Wildlife Resorve, In
spring, 1998, overwinterad  adultzs wera
found ot these relesse sites [Tomplotomn and
Htewrart, 19949).

In the Maritimes, Golerocelln spp. wera
releasad from 1903 1o 194049 at 23 siles in

Mew  Brunswick, by Ihe provinecial
Department  of Agricultore  and  Hural
Development and  Ducks Unlimited

Caneda. Tha MNova Scotin  Agricaltusal
Colloge rearad and raleazed bestles from
W4 1o 1999, They have established at
aveer 50 sites (G Sampson, Trora, 1995,
personal  commuonicalion]. . In Prince
Edward Island, bestles have besn released
at &1 sites since 1903, including Bothwell,
Sourls. Stratford and Southport (| Stewar,
Charlottetown, 1999, perzonal communica-
tion), and have established a1 most melease
giles, Fromo 1997 1o 1984, relepse pro-
grammes ware intensified in the three
Maritime provinces, with over 300,000
Calermcoella spp. being released at 39 sites.

Evaluation of Biolagical Control

The hiological control progromme against
Losiliverieappears (o be developing into o
major success, Based gponcinitial data and
obsarvatlons from ecross Canada {and the
LIEA), it i apparent that the Golerucells
spp. alone maoy be able to effectively oon-
treal L. sedicerir ina variaty of habitats. [n
the following dizcussion, “conirol” is oon-
siclenal oo mean: (1] over 95% supprassion
of L solicors hiomass; (0] over 99% sup-
presaion of fowering and sead production:
and [iii] substandial replacement of Logali-
caria with other plant species,

Tn British Columbia, hecblvory damage
by & ceolmarfensis  roloesed  oeare
Chilliwack and al Jericho Park in 15450 was
estimated at 90-100% [Myers and Denoth,
1094), o Alberta, populations of L, g2l
carfg wern suppressed along ong side of
Gasol Loke g2 a result of & colmariensis
redonses in 1997 aned, by 19498, the heetles

had dispersml aceoss the loke and estab-
lished in a new L, solicacie stood. Tn Kova
Sentia, . colmariensis had reduced Aower-
ing by 80-00% in ol leasl one melease site
in 1980 [G. Sampeon, Trues, 19949, personal
oommunication],

Results from  Canadas  two  luges
provincial prograomes oecit further dis-
cussion, In Manitoba, close to 100%: con-
ircl ol L. solicario has besn achisved at
many release sites, including Delta Marsh,
areas within the Liban Marsh, Winnipeg
Rivar at CGroat Falls, Red Hock Lake in the
Whiteshell, along Highway #2137, and sites
in the City of Winnipeg. Fixed monitoring
stationa wers established at fwo micase
sites in the Lilag Marsh and one site in tha
Dralta Marsh, with dato collectesd foom 30
rasuclomly tageed steme per site ot 10-day
intervals from lofe spring io gacly aubiamn,
Populations: of G. calmariensis increased
significantly in thethind [Delia), fourth or
fifth vears [Libau sites) after relosse. Inofhe
Liban Marsh, herbivery  pesulied in all
stems baing destroyved bifween 5 and 6
viurs after mlense of G. caimarfensis. The
Delta Marsh received the fowest heetles
(2500, with all L 2alicaris stems being
destroved by mid-July of sach vear zinee 3
vonrs after relagse. Within 8 year of explo-
sion of beetle populations, high levels of
herhivory resulted in desth of all slems al
theese sites by July to oearly Aogust, To
obtain significant control of L. soleoso in
panifoba, Golsrucello epg  densities
ppprogching 600 ages m™ need o be
altainad [Diehl, 19698), At the Delts Marsh
site, Dichl (1999} reeposted & 2557%
increase in the number of oggs m helween
the secomd and thisd vears after Teleasa,
This raaulted in a reduction in numbass of
slomis from 32 1o 0 mo% Diehl (1909] also
repartad. that there was oo difference o
pverwintering survival betwoen tha bwo
Goferueedls spp., thad Bolh can toleraie pro-
lenged periods of spring flooding, and thal
imitial dispersal was lacgely limited fo
within 5 m of the point of roloase. An e
prafed vepelalion management strotegy is
baing developed in Manitoba, infegrating
5. ceddmariensis with herbicide applico-
tions  (Lindgren of ol 180G 14bd]
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Integration of herbicide use with beatlos
resulted in the most effeclive suppression
of L. snlicario stem densities, In herbicide-
alone trials, stem denstties at the and of the
stucdy wore grester than before treatment
(Henmne, 2000,

In Ontario, lorge popalations of the o
Colerucella spp. (=50 agg masses m°%] wero
beginning o control Loselfoorio by 1995 o
three of the initial [1992-1993) relesse
sites. Hy 18049, L solicosie was oader oon-
trol in seven aress of southern Omntario,
Dengities of J00-600 egg masses . have
Iz Toumned i all those oreas, and these
gites ware virtually unrecognizable as L
sulicocs infestalions by 1999 [Bowon,
1998}, Effective beetle populations are
edtablished o masl of the heavily infeshsd
areas. of southern Onterio, including the
Deatrokt Biver below Windsor, the western
and  of  Loke Ontario  (Bowen, 1998,
through much of the Grand River svater-
slienl, s Svdenham River in Dwen Souod,
the tonsbee Biver in Peterborough, and
the Kidean River watershed, Beetles have
spread. from - several release sites [(Grand
River, Sposd River, Eloblooke Creek amd
Lakw Olnburic) to oceupy at least 100 ko of
anoreline. The eate of speead s estbmated
tir bux 5=10 ke vour? from the best oelease
sitas. A comprehensive watershad-wide
contml steategy, initiated in 1996 by the
Crand River Watershed - Management Plan
for Purple Loosestrile, was highly sucoess-
ful. 0t s onficipated that control of L
sitlicaria will bo achieved through most of
this watérshed in Hee pext 5=100 yoors,
Beatlas continue to spread in Ontario, and
wit believe thal They will evenbually b
found in all of the L saficarin populations
in the provinee,

0f the binlogicsl control ageniz avail-
abla for L. salicarfe, . colierarisnsis has
proved highly reproductive, cosy o maoss-
rear, effective and has been the most
widely . relesel agent acmss Canada,
donitoring indicates en L. salicario-G. oal-
wrrriensds Interaction model az Tollows: sig-
nificant incresses in the O, colmarionis
population aconr as escly as the thind or
fourth year after release, followed by sup-
prassicn or alimination of Lo solicerma sex-

val raproduction, o decline in overall stem
height, @ reduction in stom number and,
finally, & change in the & colmoddensis
population growih curve from positive o
negative a2 L. esaliceria I8 suppressed
(Lindgren, 2000 (Hservations from
Cintarin further sugpest that G, cafmardsnsis
and . pusilla can coexisl and provide
effective woed control, At the Ontario sites,
the Calsrocelln spp. wera malensed loss
than 1 km from each other. Populations of
the two spacies subsaquently overlappsad
within 2 yvears, The coalesornae of Lhe beno
Colerucells species at these sites promoted
both control and rapid, long-distanes dis-
persal  from  the original relesze  sites
Finally, in Ontarie, effective redistviboiion
of Cilerrceiln spp. from successful field
zsites haz been done, with a high eate of .
satablisbirent and sesed control.

Limited feading by G, calmariensis was
observed an the native, non-tirget species
Lthrum alatom Porsh and Decoden verti-
ciflafus (L.} Elliott at the Rovel Botanleal
Garduns in Hurlington, Ontario {Corrigan e
ai. 1488). Bath of these had bean attacked
in ‘no-choice” hosbspecificily testing prior
o boetle importation into Morth America
(Kok &f ad.. 1992), W believe that thae Feeds
ing observed ot the Botenical Gardens iz a
short-tevm, spillover effect, and that thesa
species are ool ab Jong-terme risk from the
biclogical control agents [Coreigan &«
1988), The impact of L salicods on wo
endangerad plant species, Sidolcea hendar-
sendl Watson and  Cedthe pofusieis L s
also  under investigation in  British
Columbia (Myersand Deneth, 19949,

Historically, biological  control  pro-
aramnes  targoted agricaltoral o weeds.
Hecause L. osolicorin is o woed of aguatic
habitata: it has resulted in nesw audionces
bedng introduced o biclogical control of
woeds (Dlossey of al., 1996}, To build sup-
port, it is eszential that progranme objec-
tives and results be communicatiod to them,
The importance of foslering commuanily
awareness and involving community parts
ners cannot be overlooked. espeocially for
wesds invading nalural ameas.

The effort to control L salicaria has bean
immense, with the invalvemenl of nomers
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ous stikeholder groups and contribotions 2, Long-term monitaring of the bislogical
from a4 equully large number of funding  control agents and associated changes in L.
apencies neross Canada, While L selicoms s solicoste populations:

an axotic species recopgnized as & primary 3, Documenting the response of native
invader of natural babitats (White of o,  planl communitios;

tous], it is unfortunate thel progeamme 4. Further developing integreted  vegeta.
foaling hes gestricted and, in some cises, o management strabegies.

gliminsted provineizl hinlogical wesd con-

Pl dsitiatives. Despite the mmooumging con-
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