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A look at host range, host specificity and  
non-target safety from the perspective of a  

plant virus as a weed-biocontrol agent
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Safety of weed biocontrol agents to non-target plants is determined primarily by means of host range/
host specificity testing, often relying on the “Centrifugal-Phylogenetic” scheme to guide the selection 
of test plants. Recently, we have had a unique opportunity to examine the host range/host specificity of 
a Tobamovirus, namely Tobacco mild green mosaic tobamovirus (TMGMV), in the context of its use 
as a bioherbicide for Solanum viarum. A host range study of more than 400 plant species, subspecies or 
varieties in 58 plant families revealed that the virus is a pathogen adapted to plants in the Solanaceae 
and to a few outliers in unrelated families. The theory that host specialization follows a centrifugal-
phylogenetic design appears to hold true for TMGMV at the family level. Within the family, host 
specificity is distinctly determined at the genus and species levels by a single gene or a few genes, with 
the host reaction ranging from immunity to resistance and susceptibility even within a species. The 
lethal hypersensitive resistance reaction seen in S. viarum is also different in that it is rarely observed 
in plant–virus interactions. Our results provide a framework to analyse the non-target risk in using 
TMGMV as a weed control agent.

Novel approaches for risk assessment: feasibility studies 
on temporary reversible releases of biocontrol agents
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In accordance with a 1999 Executive Order adopted by the US government, federal agencies are man-
dated not to promote any environmental actions, e.g. biological control, unless the agencies determine 
that the benefits outweigh the risks and that measures will be taken to minimize potential harm. Recent 
case studies have shown that the risks associated with classical biological control are high because 
(a) host and habitat specificity are difficult to predict, and (b) natural enemy releases are normally 
permanent and irreversible. If the biological control agent is found not to be entirely host specific 
post-release, it can spread and attack non-target species in perpetuity. The potential for negative envi-
ronmental impacts from biological control releases can be minimized or eliminated by adopting a pre-
cautionary approach that, in effect, makes experimental releases of candidate biological control agents 
temporary and reversible. The advantage of this approach is that biological control can proceed on an 
experimental basis before full-scale implementation. We illustrate the feasibility of this approach with 
two different natural enemies of Brazilian peppertree, Schinus terebinthifolius Raddi (Anacardiaceae), 
by proposing single sex releases of the defoliating sawfly Heteroperreyia hubrichi Malaise (Hyme-
noptera: Pergidae) and sterilizing the leafroller Episimus utilis Zimmerman (Lepidoptera: Tortricidae) 
with gamma radiation.


