
Mechanisms of restoration 

failure post-biocontrol

Tony Caesar and Erin Espeland, USDA-ARS Pest 

Management Research Unit, Sidney MT

ÅEvidence that forbs do not establish well after leafy 

spurge biocontrol

ÅInvestigation of why this is so

ÅFuture research 

ïWhat tools to use for goal of diverse restoration community



Biological control of Euphorbia esula/virgata: before and after 

1987 1991
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Pathogens accumulate over time

etc.

Yellow moons = non pathogenic fungi

Red moons = pathogenic fungi



Larval feeding damage

increases pathogen available habitat

How does this work?

Larvae 



Increased 

pathogen habitat

More pathogens lead to plant mortality and 

increased soil pathogen levels

More pathogens without hosts

Plant mortality
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Pathogens accumulate over time=negative feedback
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Interaction leads to 

mortality, leaving 

higher inoculum potential 

behind

Larvae of natural enemy

etc.



Post-biocontrol restoration

Å 5 post-biocontrol sites within Theodore Roosevelt National Park in 

western North Dakota

Å 15 2X6 m split plots at each site, transplanted 4 grasses, 8 forbs

Å Bouteloua gracilis, Koeleria macrantha, Pascopyron smithii, Stipa viridula

Å Artemisia frigida, Aster ericoides, Echinacea angustifolia Galium boreale, 
Helianthus pauciflorus (rigida), Linum lewisii,Ratibida columnifera, Vicia americana

Å plots were sampled for disease in June and September of 2007

Å field-grown forbs diseased, grasses were not

Å Tested disease samples in greenhouse


