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Tracking population outbreaks: impact and quality of 
Aphthona flea beetles on leafy spurge at two spatial scales
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As classical biocontrol agents go through their first outbreak cycle, the impact, natural dispersal and 
quality of insects available for redistribution become important issues. Aphthona lacertosa popula-
tions were monitored at 21 sites for 6 years in Alberta, Canada. Impact and weed population changes 
were assessed initially at a release stake-scale (10-m circle) and then at the scale of the release patch. 
Adult beetles were sampled between three and four times per year, and stem counts and release patch 
perimeters were assessed annually using a global positioning system. Releases that occurred in 1997 
resulted in 100% establishment in 1998 and visible damage (halos of dead spurge) at 81% of the release 
sites. First outbreak populations of beetles occurred in 2000, with maximum reductions in spurge den-
sity approaching 100% at some locations. Spurge populations recovered in the drought year of 2001. 
In subsequent years, many sites experienced a re-infestation with spurge seedlings, although beetles 
were still present. Beetle quality attributes, including sex ratios, size and egg loads, were measured at 
each site during population outbreaks. Sex ratios were even and relatively consistent, whereas beetle 
size and egg loads varied within the season, which may influence the spread and establishment of new 
sites.
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Water hyacinth remains a problem aquatic weed in South Africa and throughout the world due to eu-
trophic waterbodies. Previous work correlated water hyacinth growth with nitrogen and phosphorus 
in particular. Our field sampling tested the trade off between nutrient levels and biological control 
by country-wide monitoring of 14 water-hyacinth-infested sites. Water quality, insect population pa-
rameters and growth of water hyacinth plants was measured monthly for 24 months. High levels of 
inorganic nitrogen (7.5 mg/l) and phosphates (1.37 mg/l) caused a significant increase in petiole length, 
ramet production and biomass. Sites with limiting levels of these nutrients resulted in no or a reduced 
amount of growth. Higher levels of insect damage were recorded at eutrophic sites due to higher nitro-
gen content in the leaf tissue (5% N). Insect damage was still significant at nutrient limited sites where 
biological control has been successful. We conclude that eutrophication decreases the successful bio-
logical control of water hyacinth. Nutrients override the effects of temperature, and biological control 
has achieved more success on water bodies that are nutrient limited due to reduced plant growth.


