
Proceedings of the XI International Symposium on Biological Control of Weeds

480

Determining optimal strategies for the 
establishment of Pareuchaetes insulata 

(Lepidoptera: Arctiidae) on Chromolaena 
odorata (Asteraceae) in South Africa

Lorraine W. Strathie,1 Wayne A. Parasram,2 Debbie Muir3 

and Costas Zachariades1

1 ARC–Plant Protection Research Institute, Private Bag X6006, Hilton 3245, 
South Africa

2 School of Animal, Plant and Environmental Sciences, University of the Witwatersrand, 
PO Wits, Johannesburg 2050, South Africa

3 Department of Water Affairs and Forestry ‘Working for Water Programme’, 
c/o Private Bag X6006, Hilton 3245, South Africa

The release of Pareuchaetes insulata on Chromolaena odorata in South Africa in 2001 marks the first
release of this agent worldwide. Since 1970, the congeneric P. pseudoinsulata has been released on
chromolaena in many countries, with results ranging from non-establishment to widespread, longterm
defoliation and suppression of C. odorata. These discrepancies are not well understood. In South
Africa, P. pseudoinsulata was released in 1989 and 1998–9, but did not establish, and another species,
P. aurata aurata, was released in 1993–4 with the same result. The reasons for non-establishment are
unknown, but may include predation, climatic incompatibility, dispersal of the founder population,
biotype incompatibility, and/or culturing diseases. These factors are now under investigation in deter-
mining optimal strategies for the establishment of P. insulata. Pareuchaetes insulata was collected in
Florida, USA, which closely matches the climate of KwaZulu-Natal province, South Africa, where it
was destined for release. The moth is being mass-reared under high standards of hygiene and expertise
in a professional insectary. Climate tolerance has been measured in the laboratory and through model-
ling, and the effects of various predator groups by means of multiple-exclusion field trials. Biotype
preference studies have been conducted, as have measurements of adult dispersal. Following poor
establishment at several sites, the release strategy has been modified to include larger, long-term
releases at fewer sites, with improved initial results. The implications of findings are discussed and
strategies recommended for the release and establishment of P. insulata.
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The Chrysanthemoides leaf roller Tortrix sp. was approved for release into Australia in 2001. A release
project focused on engaging community participation in the release and redistribution of Tortrix sp was
commenced in April 2001. Between April 2001 and March 2002, releases of eggs, larvae, pupae and
adults were made at 25 sites. Post-release monitoring indicated that Tortrix sp. larvae markedly
declined in number during the weeks immediately following release, to the point where larvae were
undetectable after two months. An experiment to quantify larval mortality and attempt to pinpoint the
mechanisms involved in mortality found a significant difference in the survivorship of Tortrix sp.
released as eggs at the point of hatch onto caged and uncaged plants ((caged low density CLD) 53%,
uncaged low density (ULD) 2% survival p < 0001), caged high density (CHD), 32.5%, uncaged high
density (UHD), 0.86% survival p < 0001)). In all treatments, there was a dramatic decline in neonate
survivors by week 3 of the experiment (CLD – 49%, CHD – 37%, ULD – 16%, UHD – 17.5%), with
a significant difference in larval survivorship between caged and uncaged treatments, p < 0.0001.
Survivorship then remained constant in the caged treatments for the weeks five and eight samples,
while a significant decline was measured in the uncaged treatments, p < 0.003. The high initial decline
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in larval survivorship in all treatments indicates that there is strong competition between neonate larvae
for feeding sites. The additional mortality recorded on uncaged plants may be attributed to predation
or larvae leaving the plant on which they were released to escape intraspecific competition. Generalist
predators such as spiders and ants appear to have been the primary cause of mortality, while a specialist
parasite Glabridorsum sp. (Ichneumonidae sub family Cryptinae), was responsible for the death of two
individuals. Management options for enhancing the survivorship of larvae after release are discussed.
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Leafy spurge, Euphorbia esula L., continues to invade new habitats in the United States. Isolated infes-
tations continue to establish at the forefront of expanding populations of this invasive weed. In many
areas, control is the responsibility of individual landowners, many of whom are reluctant to use chem-
ical control methods. Although it is commonly accepted that biological control agents acting alone
cannot eradicate a host population, they can reduce it to very low levels, especially in the case of inun-
dative strategies. In small isolated populations of leafy spurge, biological control agents can be used as
a biological herbicide by collecting or purchasing large numbers of insects from established insectaries.
The objective of this study was to determine the potential of using Aphthona nigriscutis and A. lacer-
tosa flea beetles to control small patches of leafy spurge. Sixteen isolated patches (0.05 to 1.0 hectares)
of leafy spurge were selected for study at two upland and one riparian site. Half were “treated” with
160 beetles/m2 evenly spread over the entire patch; the remaining eight were used as untreated control
plots. These beetles functioned very well as a biological herbicide. Reductions in biomass (96.5%) and
stem number (87.5%) in the beetle release sites were greater and more consistent on the upland sites
when compared with the riparian site (80% biomass and 74% stem density). Roots with live buds were
common in the treated plots; but leafy spurge root mass was reduced 52% at the upland sites after the
first year and treated plots at the riparian site had 57% fewer roots than the control plots. Stem density
and biomass were reduced in control plots when beetles dispersed from the heavily damaged treated
plots into them. Aphthona beetles rapidly reduced aboveground leafy spurge biomass and stem density
after one year and have maintained both at low levels three years after “treatment”. 
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Fort Hunter Liggett is a large military reservation located in the Coast Range of central California. The
exotic weed Centaurea solstitialis (yellow starthistle) is a major weed on Fort Hunter Liggett land
where its presence restricts military training activities, increases fire danger, displaces native vegeta-


