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Abstract:
Spotted knapweed (Centaurea maculosa L.) is an introduced perennial plant that has become a major
problem. In the 60 years since its introduction into Montana, it has spread to infest over 890,000 ha.
The plants’ growth characteristics enable spotted knapweed to establish monoculture infestations and
cause dramatic reductions in the carrying capacity of rangeland.

Field trials were established to determine the efficacy of picloram (4-amino-3,5,6-trichloropicolinic
acid) and the combination of picloram and 2,4-D amine ((2,4-dichloro-phenoxy)acetic acid). Picloram
applied at the rate of 0.28 kg/ha controlled spotted knapweed for up to 50 months after application, and
the production of desirable forages increased by 300 to 400%. The combination of picloram + 2,4-D
amine (0.14 + 2.24 kg/ha) would provide complete control of spotted knapweed 14 months after
application. Picloram at the rate of 0.20 kg/ha gave the greatest increase in perennial grass production
(over a 500% increase over the control) 14 months after application.

Spotted knapweed seeds remained viable after 12.5 months of burial. There were decreases in the vigor
of the seedlings that could be associated with the length of time the seed was buried. The soil reserve of
spotted knapweed seed was found to decrease by 72 to 81% 15 months after seed production was
stopped. However, over 100 viable seeds per 0.5 m^2 remained in the reserve after this 15 month
period. Based on the rate of decline witnessed in 15 months, it would take 60 to 75 months to totally
exhaust the seed reserve in the soil.

A model was constructed to predict the migration of spotted knapweed in the state. Six edaphic and
climatic characteristics were used to predict areas of Montana that have growing conditions similar to
116 spotted knapweed infestations obtained from a survey of 16 counties in the state. Most areas of
Montana have at least one characteristic that would support the growth of the plant, and over 50% of
Montana appears to have a high probability of supporting the growth of spotted knapweed. Spotted
knapweed appears to favor regions where the Ponderosa pine, Douglas fir, and foothills prairie habitats
are dominant. 
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