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Biological control programs develop by stages that correspond roughly to those in an
invasion process. To investigate three stages (establishment, growth, and spread of con-
trol organisms), we combined field observations, experiments, and mathematical models
in a case study of two leaf beetle species that were introduced to control purple looses-
trife. 

Establishment is hampered by factors that put small populations at risk of extinction,
including demographic stochasticity, environmental variability, and Allee effects.
Simulation models indicated how we might maximize the probability of successful initial
establishment given the inherent tradeoff between the size of each release and the number
of releases. In most cases, we are unlikely to have estimates of the required parameters for
determining the optimum release size (fecundity, survivorship, variance in year to year
survivorship, and Allee effect intensity). We develop simple rules of thumb that can tell
us whether releases should be “on the large side” or “on the small side” — a significant
improvement over the current use of arbitrary release sizes. 

Spread of an established organism into a new area is hindered by factors that affect
population growth and movement. A scattered colony model incorporating population
growth, random diffusion, and long-distance dispersal facilitated our investigation of the
interplay between these factors. From knowledge of the mechanism and rate of spread, we
refine the optimization of the number, size, and spatial location of secondary releases
made to redistribute control organisms. 

These approaches illustrate changes in the use of mathematical theory to guide bio-
logical control decisions. To take full advantage of these developments, practitioners
should replace subjective assessments of the outcomes of releases with quantitative esti-
mates of model parameters. This will create a more reliable basis for comparison, inter-
polation, and extrapolation.
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The system management approach of biological weed control was proposed as an
alternative to the well established classical and microbial herbicide approaches. Its aim is
to shift the competitive weed-crop relationship in favour of the latter, mainly by stimulat-




