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Appendix A. 

Thousand-year-old weed solutioni^ 
bj Nosli Pnrlrii Ronnian 

Wttd pnbtem ticgm Uioaiandi of yean •co. 
T)« bty.tolhta pexewiUI p«*kni U« la ihc E*3 ihw m(n>du«d^*^ 

UlCB tpotudlcD^nhved, tmnk JuiUc u d Icify ipur]^ tn nxtivtio Europa': 
•Id AtU. Ai ihcK ptanls evolved in thtit KomeiwKli, thc>' dcvclop«U' 

. H?<:c^|m) KTwip of boUvonwi uMcu. 
Sim* of ihew buff utdnty ihe Rcib. when ita the drvelopiiiV flowcrj ' 

and lonH foai»«J on ihc rooU. TVoogti ihc cenurie*, rhwe lU-ltf jed tm- • 
. ten became to j^xxlaJiiri in their diet An without tlicir wccdi, they could 

.- Today, jftcr ihouiandi «r yean of irtiecl develapmtui, e^pcfli havt'; 
:. jomed ihr mijority of [be worWi pUiU-fc«liQ| ituccu m hoit-ipedrK. ) 
• TbcfciwecU (cod an)]' on » « u i ^ p W o r a nwigw pDup of clo«ly nil*- •' 

iMiiinincaM f>tn of tbcir B 
cd HKCia. It Uhccuue of this dcUmcUve feedJot that ihoe pUuia J 

WW uuj sottlancnL At peo-
-, . , . - eiptnnV* octua, ihajrrv-. 
ned wuh ibem B»ds ffooi Ibeir dUuon homeUndi, 

Af KUleit BTTivod in Nonh Aincdci. lotne of these Kcdi wcir dmipcd 
B >horc from »hip WliM. Othcn ta4t were hidden among ite dalrihW. 

ilvn Iup4 Iheia under amoot. 
; SJowly. decKk iHerdecade, then immJgnuU pUm speciu ipnud from 

.COM! to cpuL They ins'ided our nya rtlicys *nd crtpt np nxuaiaiaiiSa. 
Tlielr; lovajioo wai • bioJojicil wiWHre tproding from imc ro nioic 

..TJtte p t u s uc no lumtn.ibc otaoirt wildDovm of wme diuam land. 
Tbey,,BfB Uie wcedi ihiu, nltiu« millioas of K/W of our prune nuirwljadi; 
pMtwct md wiUUfc hatujL = • 
• • J^ '** *"• •^•"** •««ll. the U^. t>ra«Uneal of Apiniltimi otplorei 
le^DOi Of (he *orid where ibc v-tadt orifinae. Tbc rwxi pcomiiinj intr^" 
c«)<Sd4M for faKkipcal conmil an ciifacted Mid t(knttri<d. S < r a ^ 
lectEd alive and ihqjped lo tperit] qurioUae &cUitic» *ha* tMendve 
kaliniliooamlrtedoiichebai'idieiindteptwiiirtion. - f ' v ; ; i 7 n V . ; 

HBc^f«ificttYt5>^rftli^TTCB,nmntnf,nlimTr1iifrit,W^ 

IDKCIJ fwlgcpjitroM 
noxidus.witcdlajidsccils:,; ; • '-î ;ĵ '̂ '̂̂ jî Ĵ r̂jk̂ ^ 
iriKarelCiJCt,-ibc'weed decliMi iittr"Btewi)eiri."'NVh])e'ti>ion'trotW 
ilowcrtlun other-Weed ocntrol meihcdi.fciortiiu'pobit Lo'tbt benefit'ifi«-: 
ilUpeminenLNoadUJtlontlejipcriiairB'r^tiwd. • :: .'•• ."• ; • / ' ' ; : / 

Ai the w-eed Infeiuiian criAtii, ihc innricn'ot,inKcti decJjic n wtU... 
Hiii U bec«uje UtiT can"nirvlvt!'6(Jy by.nrtng^thclr bcrij^K 

Somcof ibe»-cid-inrfi(ed.riO|eiD SfoeitottU^ faaccei»Trf*br«ai*.' 

•tnd jetind'lcivrmcer^^ - VRi&cbei^'a)uotx>eed.cai^^ 

.o(,pDirom,wt»d"infaiiitkH^^^ ;if-;«»&Jnttl w.he;)Jiw| 
,,faptV™iihkvriiMiriaoagTOeaitiiaSc. "̂  •.•-''.•,!?•:-•*."•.-;-£t;v?;¥ Ĵ 

rUEst COLUMN 
Canada thistle: Our worst weed? 

fc» :̂  byNoshPorili 
jc-^p. Bozcman 

'i' liitonlaiu raochen, eDvironnmulisli u d land nun-
Ifea all agree: Canada diiitle u one of the stale's wont 
«Md>. This prickly petennial weed iofetti many mil-
liona of acres of public and private gnzin{ lands in 
Montana and the sumxuiding western slates. 
: ̂  It dramaticalljr ledtices aghcullural pcoductivily t>y 
dimioishing giuing capacity and incieasinx weed con­
trol costs. Increased soil erosion, reduced puai and ani­
mal diversity, and iocreaaed fire risk are'direcl results of 
Canada thistle invasion. Equally catastrojihic infesta-

Using insects for weed control is quite simple: 
colonics of the beneficial iawcts are placed into specific 
weed infested locations and allowed to buildup and 
atress the target weed. 

CuiTcnily, there are four insects available for Canada 
thislk biological control in Montana. All atlaclc the Ihis-
tle at different tin:es of the year aod/or on dilferent parts 
of the plant. These insects include a stem and root 
crown mining weevil, a stem gall fly, a flowahead wee­
vil and a defoliating beetle. 

The stem and root crown mining weevil, Ctu-
torkynehus Utura, damages the plant by mining Ihc pri­
mary stem and root crown of the ttajttle. Thlt damage 

dons occur in environmentally sensitive wildlife habitat affecu die weed's vegetative propagation. Being ven 
and riparian zones. /,ni.4-ka..^.. *i,.'.. .......^i it—t— f_ T_— —L^— 

Exotic weejs like Canada diittle represent the single 
greatest threat to sustainable ranching and tenestru] 
ecoijrtiems. 
: Biological weed control, utilizing introduced benafl-
dal insects, is considered to be the moat promising con-
Ijol lactic against many of Montana' s exotic rangeland 
aiod pasture weeds. Dnmalically successful weed con-
liral hu been achieved using iniroduced iniecis jn the 

jUatted Stales. 
' lAilike chemical or mechXiical weed controi metb-

cold-hardy, jhis weevil thrives m most areas wbers 
Canada thistle is a problem. 

Thisde attack by the stem gall fly, Urophom cardul. 
stimulates the plant to farm a hard, woody growth or 
gall. Call formation is an energy drain for the thistle 
plant. Nutrients are directecf into gall formation insieail 
of flowering and root storage. Multiple galls are posii': 
ble on a plant and galled stems rarely flower oocmally. 'S 
This bio-control agent thrivet in tbe moister Ihistle i»t 
infealed areas. „'••' 

Another weevil, Larinui plamu, attacks die dilstls'l: 
l»^ biological control is a sustainable weed manage^ flowerbeads thereby damaging the seed producing 
"—" method. Once an insect Is eitabliihed on its tarraH I capicily of the weed. Canadian teseaich has ' 

ed up io 9S perceM teed reductioai by 
viL 

Defoliation by Ihe tortoise beetle. ^ 
noa, reduces tbe weed's ability to gadier energy?] 
the ma. Unforoinately, defoliation alone is not 

.weed, few additional expenses are required. As u e 
Imect population builds, greater and greater itreaa ii 
CMiled on die weed. 
|./'A]ia, the insect naturally disperses to new weed 
•fatalions without addititnal cost Io Ihe laocfaer. Bio- , . „ . „ _ 
tb^ol weed control is proven, pennanenl and cost-,,: itrenfol to CmaiU Ihiitfjc. lUa beeOe hai a.iatu 
«"«'*«• , . • • , : , , . . ' : JLidoetiveabiBty and b the moat wideiprpad thisde 
•• Because of this racceaa, biologictl weed oootioi i i ; ; in the Eattetn United States. '• ;• , • • V ' 
tocreasingly being used io many areas of the weat. ; r A noiewaithy filtti insect i t tbe painted lady 
Kaocfaers and chemical weed control profeuiooaU are vSy. tUs large buttofly is a nomadic migraot along 
often integrating beneficial insects into their existing / froot of the Rockiet and Gieat Plains every fiveio 
weed management programs. - ; yean. During migradoa, spectacular oulbisaka of tb« 

butterfly will sevnely defoUale Canada thistle. UnfbstUr 
nately, thcdiiitle giQwi back as the painitd lidy auoh 
bendedine.- •-.•,'.•'t', .-,t'''/.:. ••v,:-!. •'•̂ i 
•: While none of these insects by themselvea will gei ,-. 
lid of Canada ihistle, their combined attack has been''( 
sbowD to have an iocieased impact on Ihe weed. ReaUti. i,-; 
fiom anodier Canadian study illustrated that tbe COOK '$ 
bined impact of the stem weevil and the gall fly wax jf 
gifater than either insect alone. "' 
;. New sdentilic surveys in Qiina have idcniiOed addi-
dpaal Uiiatle feeding insects as fnture bio-epnuiil -

O ^ W y r jraagry««p'ihe-p<aî  
Wa lbeiao4»ai9&f'eih«da'lfiistle,-'Msdill̂  
nana each of the bogs dial ase avaOabie today, Tbe** < 

i;ialectt are available ihmi|fa icne couanr weed coMnill 
and eilmaloerofficea and ftom commeBaat aucnlicta o l , 

i beneficial insects. • .:> ' • ' C^T" "^.t 
•• Also, don't forget to encourage plant coiapctitioa' 

against your weed:. This is u euenlial compooenl of 
eny bio-cooiroreffort; î ant compedtioa adds flnthec 

Tgie Ginada thistle gall fly hleps control : "rMsiotheweed. 
&nad«ithisU<ibutbretti in a biological tsaa-, ^^i°" «'j"™"»« oo biological control of Canada . 
tkt'--:^^^m ^ *•/• lk^h;N«*P»to^ * ' * ^ cm be (bond by searefaing the Web using the key..,;^^ 


