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Abstract 

Biological control provides a powerful tool for suppression of invasive plants, but the success 
of this tool can depend on abiotic conditions which are sensitive to climate change.  Spotted 
knapweed (Centaurea stoebe L.) is one of the worst weeds in western North America, but 
the root weevil Cyphocleonus achates (Fahraeus) has shown promise as a biocontrol agent.  
Recent declines in knapweed documented in Montana coincided with both prolonged 
drought and increased distribution of C. achates, suggesting that the effectiveness of this 
biocontrol agent may depend on precipitation.  We conducted a microcosm experiment 
to determine the effect of C. achates on knapweed and competition with native grasses 
under drought relative to normal precipitation levels.  We found that both the C. achates 
and drought treatments reduced survival of adult knapweed plants.  However, the negative 
effect of the biocontrol agent on knapweed survival was particularly evident under normal 
compared to drought conditions.  Seed production per knapweed did not differ between 
plots including or excluding the agent, nor did densities of knapweed seedlings or juveniles.  
However, recruitment of new knapweed adults was significantly higher in the presence 
versus absence of C. achates, specifically in plots receiving normal precipitation where adult 
mortality was also higher.  Even so, there were trends towards increased reproduction and 
recruitment of the native bunchgrass, Pseudoroegneria spicata (Pursh) A. Löve ssp. spicata, 
in the presence versus absence of C. achates, though these differences were not significant as 
of two years following release of the agent.  We will continue the experiment to determine 
the ultimate fate of knapweed populations and the degree to which this native grass may 
recover under the differing abiotic scenarios.  At this point, our results demonstrate that 
precipitation levels can influence the efficacy of knapweed biological control, suggesting 
that prolonged droughts triggered by climate change may alter the effectiveness of this tool.


