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Abstracts: Theme 2 – Benefit/Risk—Cost Analyses

Predicting risk and benefit a priori in weed biological  
control: a systems modelling approach

S. Raghu,1 K. Dhileepan2 and J. Scanlan3

1Illinois Natural History Survey & University of Illinois, Champaign, IL, USA
2Cooperative Research Centre for Australian Weed Management, Alan Fletcher Research Station,  

Department of Natural Resources & Water, Sherwood, QLD, Australia
3Robert Wicks Pest Animal Research Centre, Department of Natural Resources & Water,  

Toowoomba, QLD, Australia

We developed a simulation model to predict risks and benefits a priori for Charidotis auroguttata, a 
potential biocontrol agent for Macfadyena unguis-cati in Australia. Preliminary host-specificity testing 
of this herbivore indicated that there was limited feeding on a non-target plant, although the non-target 
was only able to sustain some transitions of the life cycle of the herbivore. The model incorporated her-
bivore, target and non-target life history, and spillover dynamics of populations of this herbivore from 
the target to the non-target under a variety of scenarios. Data from greenhouse and quarantine studies 
were used to parameterize the model and predict the relative risks and benefits of this herbivore when 
the target and non-target plants co-occur. Key model outputs include population dynamics on target 
(apparent benefit) and non-target (apparent risk) and fitness consequences to the target (actual benefit) 
and non-target plant (actual risk) of herbivore damage. The model predicted that non-target risk be-
came unacceptable (i.e. significant negative effects on fitness) when the ratio of target to non-target in 
a given patch ranged from 1:1 to 3:2. By comparing the current known distribution of the non-target 
and the predicted distribution of the target we were able to identify regions in Australia where the agent 
may pose an unacceptable risk.

Comparative risk assessment of Linaria dalmatica  
and L. vulgaris biological control

S.E. Sing and R.K. Peterson
Department of Land Resources and Environmental Sciences, Montana State University,  

P.O. Box 173120, Bozeman, M 59717-3120, USA

Dalmatian (Linaria dalmatica) and yellow (Linaria vulgaris) toadflax (Scrophulariaceae) are short-
lived perennial herbs of Mediterranean origin. Both species were imported to North America for 
horticultural purposes but have since become naturalized through multiple introductions. Toadflax 
diminishes floral diversity because it displaces desirable and/or native species in rangeland and forest 
habitats. Toadflax infestations reduce effective available grazing land because the unpalatable foliage 
is avoided by cattle. Herbicide treatment of toadflax is expensive due to the large acreages affected 
and must be repeated at impractical frequencies. Classical biological control of toadflax was initi-
ated in the late 1960s. To date, six exotic agent species targeting the flowers, stems, foliage or roots 
of toadflax have established in North America. Documentation of non-target impacts in a number 
of classical biological control releases against other weed species suggests that a retrospective risk 
assessment of toadflax biological control examining ecosystem impacts of previous introductions 
would be well-advised at this time. Preliminary results and longer term plans to accomplish this goal 
will be discussed.


