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Experience has repeatedly shown that accurate identification of the target weed(s) for a biological control project
is critical to the success of a biological control project.  This is particularly true where the weed may comprise
different biotypes or be part of a species complex, where hybridisation is suspected or where the agent - host plant
relationship is very tight.  Molecular biology provides a number of powerful tools for resolving the identity of
weeds, and their use in understanding a hybrid swarm of Onopordum spp. in Australia is described to illustrate
some recently developed techniques.

Pastures in south-eastern Australia are considered to have been invaded by two species of Onopordum of Euro-
pean origin, Scotch thistle (O. acanthium L.) and Illyrian thistle (O. illyricum L.), which are currently the target of
biological control.  However, many populations of the thistles are morphologically very diverse, but generally
intermediate between O. acanthium and O. illyricum.  Amplified fragment length polymorphism (AFLP) was
used to produce more than 100 polymorphic DNA fragments which demonstrated the hybrid origins of these
populations.

Genetic exchange between these thistles may confer a fitness advantage to weedy Onopordum in the new Austral-
ian environment, and also contribute to adaptive variation in the group.  The existence of widespread hybridisa-
tion amongst Onopordum in Australia also has implications for the management of these weedy thistles, as the
wide variability exhibited in certain plant characters may effect control methods, including the use of biological
control agents, and their impact.

Phylogenetic analyses of AFLP produced a different classification of European species of Onopordum, than did
one based on morphology.  The AFLP phylogeny is supported by biogeographic evidence as the different clades
correspond to regional distributions of Onopordum spp. in Europe.  Some Onopordum species that show strong
morphological and habitat affinities are only distantly related.  The discordance between molecular and morpho-
logical analyses may have resulted from a pattern of colonisation of new regions, the production of  genetically
diverse founder populations and subsequent isolation.  Speciation within these regions would have caused sorting
of adaptive traits with ecological preferences, resulting in convergent morphological evolution.

Knowledge of the phylogenetic relationships of target weeds and related plants is important considering the need
for very high degrees of specificity in biological control agents, particularly given current concern for non-target
impacts.   Thistles appear to be a modern group with genera diverging relatively recently.  Consequently, relation-
ships between thistles have been difficult to resolve.  Different data sets produced phylogenetic trees that, while
differing in the levels of resolution obtained, were mostly congruent.  When combined, a “total evidence” tree
produced a more fully resolved than trees produced from individual data sources, with strong support for several
clades.

Despite their power, the use of molecular techniques for better understanding the biology of weeds is often inhib-
ited by the lack of expertise, and the time and cost involved in performing such studies.  Furthermore, such costs
are rarely included in biocontrol project budgets and often the benefits are not considered sufficiently important
by outcome-oriented funding sources.  As in this case study of Onopordum, this problem can be resolved through
collaboration with researchers interested in plant population genetics and evolution.  Weed biological control,
through targeting invasive plant species and through the deliberate transfer of organisms to new habitats, can
provide excellent models for study in these important fields of considerable current research interest.  In return,
the biological control practitioner can obtain a much clearer picture of the system he hopes to manipulate.




