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Host-Range Testing: What Can It Tell Us,
and How Can It Be Better Interpreted? 
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Recent research and review papers highlighting side-effects of introduced biocontrol
agents have contributed to a general shift in the safety assessement of classical biological
control. One aspect which has been largely neglected in the discussion is whether and to
what extent host-range testing as part of pre-release studies is useful in assessing poten-
tial risks towards non-target organsims. Part of the misunderstanding of the usefulness of
host-range testing comes from an inconsistent use of terms such as host-shift and host-
range expansion. In this talk, emphasis will be put on more detailed investigation of the
host-selection behaviour and the genetics of biological control agents in order to improve
the interpretation of the results obtained by the basic host-range testing.
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Parthenium hysterophorus, a neotropical annual herb belonging to the Asteraceae, is
an invasive weed of pastures and cultivations in Australia, especially in Central
Queensland, as well as in India and parts of Africa. In addition to its invasiveness, the
plant is highly allergenic and poses a serious health risk, both to humans and livestock. In
Australia, the programme for biological control of P. hysterophorus commenced in 1977
and has led to the release of several coevolved natural enemies from Latin America,
including one host-specific pathogen, the rust Puccinia abrupta var. partheniicola. As the
weed continues to spread into different climatic zones, additional agents are considered
necessary to increase the biocontrol options. Amongst these, the neotropical rust, Puccinia
melampodii, has been selected for evaluation. In the literature, P. melampodii purported-
ly has a relatively wide host range within the Asteraceae. However, field observations in
Mexico, as well as rigorous host range testing undertaken in Mexico and the UK against
an AQIS approved list of closely related test species, strongly indicate the existence of
specialized strains (formae speciales) of this rust with relatively or extremely narrow host
ranges. Based on the results of the host specificity testing undertaken for two strains of P.
melampodii ex P. hysterophorus from Mexico, and taking into consideration field and
greenhouse data available for the closely related rust Puccinia xanthii of the Noogoora
burr complex in Australia, the rust has been proposed for release into Australia. This paper
critically discusses the implications of these results for the use of P. melampodii as a bio-
logical control agent against P. hysterophorus in Australia.




