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Genetic characterization of the whitetop collar  
gall weevil, Ceutorhynchus assimilis, enhances its  

potential as biological control agent
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In the field of biological control, it is becoming clear that genotypes of invasive weeds vary in their 
susceptibility to natural enemies and that genotypes of actual or candidate biological control agents 
vary in their ability to control different genotypes of target weeds, influencing the level of total control 
achieved. Few studies attempt to both pinpoint the area of provenance of the invasive weed in the intro-
duced range and search for matching genetic relationships between the target weed and the herbivore 
before selection of biological control agent. The case of hoary cress, Lepidium draba (Brassicaceae, 
native to Eurasia), which is one of the most invasive noxious weeds in North American rangelands and 
croplands, and one of its natural enemies, a collar gall weevil, Ceutorhynchus assimilis (Coleoptera: 
Curculionidae), explicitly illustrates the benefit of using evolutionary knowledge to refine efficacy and 
safety of biological control. Within the geographic distribution of the phytophagous weevil, genetic 
analysis uncovered several morphocryptic genetic lineages including one race specific to L. draba with 
regard to the larval development and restricted to southern France and northern Italy. Crossing experi-
ments were carried out to assess the level of reproductive isolation of these lineages. Concomitantly, a 
phylogeography study of the weed in its native range gave evidence of a cluster of haplotypes originat-
ing from the same region as the L. draba specific race found in the weevil.
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Three European species of swallow-worts belonging to the Apocynaceae family are established in 
North America. Vincetoxicum nigrum (L.) Moench (black swallow-wort) and Vincetoxicum rossicum 
(Kleo.) Barb. (pale swallow-wort) are both highly invasive in natural areas, abandoned pastures and 
rural sites. Vincetoxicum hirundinaria Medik. (white swallow-wort) occurs sparsely in the Northeast 
as a horticultural escape. As current control measures for the swallow-worts are unable to alleviate 
their weedy impact and because of the numerous natural enemies associated with Vincetoxicum sp. in 
Europe, classical biological control of swallow-worts in North America is being considered. Ascertain-
ing the insect fauna of Vincetoxicum species in Eastern Europe and western Russia is confounded by 
problems in target plant taxonomy at both species and genus levels. Tracing the origins of invasive 
weeds and knowing the levels of genetic variation relative to the native range seems to be increasingly 
important for conducting rigorous specificity tests in the time frame of a biological control programme. 
Currently, nothing is known about the genetic relationships between native and introduced populations 
of these target weeds. More importantly, with the complexity of the genus, the present taxonomic 
identity of individuals is questionable. In collaboration with national research agencies, plant material 
of these species is being collected from populations in native and introduced ranges. Phylogeography 
is being explored using chloroplast DNA sequences in combination with ploidy determination and first 
data presented in this paper.
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