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Tobacco mild green mosaic virus: 
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Tropical soda apple (Solanum viarum; TSA) is a serious noxious weed in pastures, sod fields, and
natural areas in Florida and other states in the south-eastern United States. During a search for a biocon-
trol agent for this weed, we discovered that tobacco mild green mosaic tobamovirus (referred to herein
as tobacco mild green mosaic virus or TMGMV; ICTV decimal code 71.0.1.0.011; = tobacco mosaic
virus U2 strain) causes a systemic, hypersensitive response and kills seedling and mature TSA plants.
Younger plants are killed faster than older plants. Inoculated plants develop necrotic foliar lesions,
systemic necrosis of petioles and stem tips, and systemic wilting in rapid succession, beginning 12–14
days after inoculation. TSA is also susceptible to Tomato mosaic tobamovirus and Tobacco mosaic
tobamovirus (strain U1), but these viruses induce only nonlethal mosaic and/or mottle symptoms.
Among 31 solanaceous plants screened against TMGMV in a greenhouse, only Capsicum annuum
(most of the 23 cultivars tested), a previously known host to this virus, developed hypersensitive reac-
tion comparable to that seen on TSA. Other hosts were symptomless or exhibited systemic mosaic
symptoms or local lesions. In repeated field trials, TMGMV caused 83 to 97% mortality of TSA plants
of different sizes and ages. Typically, hypersensitive reaction is expressed as necrotic foliar spots;
lethal systemic hypersensitive reaction to virus infection is uncommon and usually occurs in seedlings.
Thus, TMGMV has the unique capacity to kill TSA plants of all ages and therefore can be used as an
highly effective biological control for TSA. Attempts are under way to develop and register TMGMV
as the first virus-based bioherbicide.
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There has been ongoing debate as to how to increase the chances of establishing effective biological
control agents in a new environment. Factors that have been considered include the level of genetic
variability gathered in collections from source populations, climate matching, release size, and number
of releases in space and time. The importance of these factors can be addressed through theoretical
studies, specifically designed field tests, and retrospective analyses of introductions. As an example of
the last mentioned, we present results from a study of a successful colonizer and biological control
agent for broom, the broom twig miner (Leucoptera spartifoliella), which was accidentally introduced
to New Zealand. Molecular techniques (AFLPS) were used to investigate population structure and the
genetic consequences of long-distance colonization. Populations from the insect’s native range in
Europe showed little differentiation indicating high gene flow. Within New Zealand, there was stronger
differentiation which was most marked with the most recently established of the populations studied.
New Zealand populations showed some loss of genetic variability in comparison with the European
populations but this may largely be accounted for by the loss of less frequent alleles. Overall, there is
little loss of genetic variability in New Zealand populations of broom twig miner despite establishment
from a presumed small number of founders. For a purposeful introduction, the lack of population
differentiation in this species’ native range indicates that the determination of the part of that region to
collect individuals to enable successful colonization in New Zealand would not have been critical.
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