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U. S. Army Pilot Project for Biological Control of Canada Thistle
and Spotted Knapweed in Colorado
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Research to control the spread of and reduce existing populations of Canada thistle
(Cirsium arvense (L.) Scop.) and spotted knapweed (Centaurea maculosa Lam.) at the
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For the isolation, identification, and exploration of microoganisms as potential bio-
control agents of the parasitic weed Orobanche (broomrape), a survey was conducted for
the first time in Ethiopia (Ziway, Nura Era, Merti Jeju, and Malima farms). All identified
fungal isolates from infected plants of O. ramosa L. and O. cernua (Loefl.), which para-
sitized tomato (Lycopersicon esculentum Mill.) and belonged to the genus Fusarium:
including F. gibbosum, F. nygamai, F. oxysporum, F. proliferatum, F. solani var. solani,
and others not determined on the species level. Two of them, F. nygamai and F. prolifer-
atum, have been identified for the first time as pathogens of Orobanche spp. Fusarium
gibbosum, F. nygamai, F. oxysporum, and other Fusarium spp. significantly reduced the
number of emerged O. ramosa shoots when applied at a rate of 10 gkg-1 of soil in pot
under glasshouse conditions. The same isolates significantly decreased the dry weight of
O. ramosa and resulted in a significant increase of tomato dry weight by 30.3%, 30.3%,
32.1%, and 30.3%, respectively. In root chamber experiments, F. oxysporum and F. nyga-
mai significantly increased the percentage of dead O. aegyptiaca tubercles when applied
at a rate of 5 x 105 spores ml-1. The former killed 81% and 82% of the tubercles after 10
and 15 days of inoculation, while the latter killed 41% and 48%, respectively.
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Fort Carson Military Reservation located near Colorado Springs, Colorado, was initiated
in 1997. Seven heavily infested sites were selected and were sampled for natural enemies.
Additional candidate species were obtained from Colorado Dept. of Agriculture, USDA-
APHIS in Spokane, WA, USDA-APHIS and Forestry Sciences Laboratory at Montana
State Univ., and the Pennsylvania Department of Agriculture, and released for biological
control of these selected weeds beginning in June 1997. These insects will be monitored
and redistributed as they become established. GPS mapping was conducted to determine
the extent of weed infestations at the release sites and will be used to monitor the spread
of newly established biocontrol agents and reduction in weed infestations.
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Pseudomonas syringae pv. tagetis (Pst) causes apical chlorosis in Canada thistle
(Cirsium arvense) and other composite weeds due to the production of tagetitoxin, a RNA
polymerase III inhibitor that blocks chloroplast biogenesis. Previous research demon-
strated the potential of Pst as a biological agent for controlling Canada thistle in soybean.
Multiple inundative foliar applications of Pst in an aqueous suspension containing an
organosilicone surfactant (Silwet L-77) provided good control of Canada thistle without
causing injury to soybean. A better understanding of factors regulating the efficacy of  Pst
on Canada thistle is needed to develop a formulation that will control this weed with a sin-
gle application. The dynamics of the endophytic Pst population and tagetitoxin production
in Canada thistle leaves were measured following inundative application. The optimum
concentration of Silwet L-77 for obtaining maximum foliar penetration of Pst was approx-
imately 0.3% (v/v). Initial endophytic populations in mature leaves were directly related
to the concentration of Pst applied (106 -109 cfu/ml). Within 48 h after foliar application
of 109 cfu/ml Pst, endophytic populations reached a plateau of approximately 108

cfu/gram fresh weight. During a two week period following foliar application, endophyt-
ic populations declined to levels approximating those measured at the time of application.
In some cases, Pst was able to move from mature, sprayed leaves to newly developed
leaves via the vascular system. Tagetitoxin production, as measured by chlorosis of newly
developed leaves 10 days after Pst application, was variable. Pst concentrations greater
than 106 cfu/ml were required to get good symptom development. Approximately 60% of
plants treated with 109 cfu/ml Pst exhibited chlorosis in newly developed leaves.




