
34

XIII International Symposium on Biological Control of Weeds - 2011

Session 1 Pre-Release Testing of Weed Biological Control Agents

Molecular Analysis of Host-Specificity in Plant-Feeding Insects:  
Phylogenetics and Phylogeography of Fergusonina Flies  

on Australian Paperbarks
 

S. Scheffer1, R. Giblin-Davis2, M. Purcell3, K. Davies4, 
G. Taylor4 and T. Center5

 

1Systematic Entomology Lab, USDA-ARS, Beltsville, MD, USA     sonja.scheffer@ars.usda.gov
2University of Florida-Institute of Food and Agricultural Sciences, Fort Lauderdale Research and 
Education Center, Davie, FL, USA
3Australian Biological Control Lab, USDA-ARS, Brisbane, Australia 
4Center for Evolutionary Biology and Biodiversity, Adelaide University, Adelaide, Australia 5 

Invasive Plant Research Lab, USDA-ARS, Davie, FL, USA
 

Abstract 

Molecular phylogenetics has been widely used by evolutionary biologists to explore patterns of 
host-plant specificity in phytophagous insects. This approach has also been used in biological 
control research where it can provide critical information during pre-release exploration of the 
potential utility of an insect against a weed target. Most importantly, molecular phylogenetics 
can resolve species limits, reveal cryptic species, and assess host-specificity within and 
among closely related species. Intra-specific phylogeographic analysis can provide additional 
information on the suitability or lack thereof of particular species for use in biological control.
Melaleuca quinquenervia (Cav.) S.T.Blake. , the “broad-leaved paperbark,” is an Australian 
wetland tree that has become an important invasive weed within Florida, including the 
Everglades. The search for potential biological control agents within Australia, discovered un-
described Fergusonina gall flies (Diptera: Fergusoninidae) feeding on M. quinquenervia and 
its relatives. Using molecular phylogenetics, we explored species limits and host-specificity 
in this group of flies from nine species of Australian paperbarks with the aim of assessing host 
specificity. In most cases, species delimited by molecular data were monophagous, feeding 
on a single host species. Further analysis of Australian populations of Fergusonina turneri 
Taylor the species on the invasive paperbark, suggest that pre-release agent selection may 
also need to consider phylogeographic structure of natural populations of potential agents.  




