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RUSSIANIKNAPWEEG
(Acroprilon repens)

< Clumently amnoxieusweed i 14:states
« Viest persistent ol all knapweeds

« RUSsIan knapweeadHfirst arrved in North
AmEerica areund 1898

« Contaminant of Imported Turkestan alfalfa
seed

* RUssian knapweed IS a creeping perennial and
Spreads aggressively by vegetative means
forming moenocultures




« Netoreusly difficulttercontrol due: to the
EXIENSIVE: et SyStem

« CUrmently; tne moest suceessiiul way: to treat RK
15110 Use 2,4-Drand Clepyralidiand then
[lEVEegetate the area With fast grewing, Vigorous
gliasses



Allelepatny,

« REfersiterchemical interactions vetween plants

« iierelease o phyietexins by plants can have
IRRIBIteRY eor stimulatory. efifiects on plants
affected

« RUssIan knapweged has hoth elemental and
erganic allelopathic properties
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RUSSIan Kiiapweed induced Zn Allelopathy.

 Chirstervierrs and Chris Calli (USU)

= StUCIEd RUSSIEN Kinapweed 1o determine wWhether
zZn allelepatihy: ardes; in the succeesstul spread of RK
I the V\est
« Soll'wasicollected firom: Dinosaur National
IVienument, Utah
= SOIIIZn levels from the park were determined

= ZIN phytetoxic levels for plant fatality were
determined: in a study conducted In a greenhouse



RUSsIan knapweed induced ZnrAllelepatiy.

« Znlevels i tne soell samples firon Dinesaur
ParkWEreHBWEr tham the:werldwide mean for
znilevelsiin seil.

« IHeWeVer, Russian knapweed enhanced the
pIeavananiity of Zn In underlying soeils.

« e study. farned tershiow: If the higher levels of
pIeavarlalle Zin were enough te restrict the
grewin| oft otier species.

« [t was also unclear whether or not Russian
knapweed IS a true hyper accumulator of Zn.




Greenhouse trial

« 4 5]ants
= RUSSIaN knapweed
= Alkalifsacaton
= BlUehlnehiwiieatgrass
= RUSsIan wildrye
« 4 treatments (Zn concentrations 1n the nutrient
selution)
= 0,20, 50 and 100ppm
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RUSSIENTKNAPWEED: 50i& 100ppmIZn




Alkalirsacatontat 0'andi20ppmi Zn




Initial results:

« RIKappearedito resist Znilevels hetween 0 & 20ppm
* (GIasSes sliewed severe signs ofi stress at 20ppm Zn

* ZI concentrations 1n plant tissue still need to be
determined — thiswillfestablish 1if RK Is a Zn hyper
accumuiator



Organic alielepatny

* @rganic compeunads

« Exvidation ol allielopatnic chemicals fromithe
plant reots Intersuireunding soll

7. 8-nenzoetlavene from RK

= Stermitz, F.R., H.P. Bais, T.A. Foderaro, and J.M. Vivanco. 2003. 7,8-Benzoflavone:
a phytotoxin from root exudates of invasive Russian knapweed. Phytochemistry
64:493-497.

* (=)-catechin from Spotted Knapweed

= Bais, H.P., R. Vepachedu, S. Gilroy, R.M. Callaway, and J.M. Vivanco. 2003. Allelopathy and
exotic plant invasion: From molecules and genes to species interactions. Science 301:1377-1380.



Chemical structure of 7,8-Benzoflavone

« w-INaphinefiavene
(@-INaphtioeiliavene)

« NVolecular Formula
- C19H1202

« Vielecular \Welght

s 272.30 g mol™
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Russian knapweed at field site in Dinosaur Nat. Mon., UT.
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= [DETErMInE hovw sell properties influence the
pIeavanzenity/ erganic allelechemicals?

= 7,6:BENZ0kavone may/ soxn te soil constituents such as Fe-
OXICES, organicimatter, andiclays. Sorption can also be
Influenced by soil pH.

= Understanding the conditions resulting in optimum sorption
could help prevent further spread of RK and SK.
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RUSSIaNIKNAPWEEW! & SOl properties

« RUSSIan kNapWeed s moere: prevalent inia
finely textured soil

= POsSIkI dueto higher water holding capacity. of
clay solls

= Elner seniwould hoeld; concentrate, and expose
i001S terselli selutions fer longer time periods

s /,0-Benzoflavone would be in solution under
RUssIan knapweed stands



Russian Knapweed Infestations
Morris Ranch
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Morris Ranch Soil Texture Map

I Russian Knapweed Area Infestation | | Fine loam
. Russian Knapweed Point Infestation Not Used
[ ] Coarse loam

[ | Loamy-ske
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Arches National Park: Salt Wash
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Elementailralielopatny in Russian
KiapWeed

« [C1tter from perennial plants Which are metal
yperacciimulating, Ieaches into the solil
WEReatn the plant

« Jlelitter 1siladen with' potentially: toxic metals

« [Ihese metals inhibit the establishment off other
less metal-telerant plant species

« Zn Is hyperaccumulated by RK




