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Tropical Soda Apple (TSA) (Solanum viarum Dunal), is a noxious weed in southeast-
ern U.S.A. First detected in 1988, it has already invaded ca. 1,000,000 acres. TSA invades
rangelands, improved pastures, and hammocks, reducing livestock carrying capacity. The
weed is native to Argentina and Brazil. Gratiana boliviana (Col.: Cassidinae) is a bio-
control candidate found during a screening of natural enemies carried out in South
America. Its only known hosts are TSA and S. palinacanthum. At 25°C the egg, larval
(five instars), and pupal stages lasted 5.62 ± 0.61, 16.6 ± 1.57, and 6.5 ± 0.51 days respec-
tively. Preovipositional period was 9.8 ± 3.33 days; mean fecundity was 300 ± 119 eggs
per female. Developmental threshold for larval and pupal stages were 13.1°C and 14.6°C.
Two thousand neonate larvae were subjected to a non-choice test on 20 species of
Solanaceae, which included all major crops. Adults were obtained on TSA and two close
relatives species, S. palinacanthum and S. aculeatissimum. Percentage of larvae produc-
ing adults on these plants was 66, 64, and 60% respectively. Beside these plants, adults
were reared on S. melongena (eggplant) and S. sisymbriifolium with ca. 5% adult emer-
gence. Larvae reared on eggplant had a significant increase in their developmental time.
Fecundity on TSA and eggplant was compared by keeping 20 newly emerged couples on
each plant. After five weeks female mortality on TSA was 16% and 55% on eggplant; all
females that fed on TSA laid eggs compared with 45% on eggplant. TSA fed females laid
1881 eggs in contrast to 91 from the eggplant fed females, 30% of which had anomalous
egg cases. Unsprayed eggplant fields in Argentina and Brazil were surveyed. TSA plants
growing within or near eggplants patches hosted G. boliviana, but they were never
observed on eggplants. Additional testing is currently being conducted in quarantine facil-
ities in the US.
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The leaf surfaces of Solanaceae commonly have glandular and non-glandular tri-
chomes.  Several studies have shown the role of trichomes as a defensive structure against
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phytophagous insects, acting as physical and/or chemical barriers. However, during the
evaluation of the foliage feeder (G. boliviana) as an agent for biocontrol of Tropical Soda
Apple (Solanum viarum), it was found that the presence of trichomes is a requirement for
the plant to be a suitable host. The tarsal claws of G. boliviana larvae are broadly  joined
to the tarsus and a hook arises from the external side, giving the claw a depressed “c”
shape. In order to walk, the trichomes are grasped with the “c” shaped claws and the body
is pulled forward. The TSA leaf surface studied under Environmental Scanning Electronic
Microscope (ESEM) reveals the presence of five types of trichomes: simple trichomes,
simple articulated trichomes, stellate trichomes, glandular trichomes type A, and glandu-
lar trichomes type B. The response of neonate larvae to 20 species of Solanaceae plants
was analyzed. In some species the lack or the presence of low densities of trichomes does
not allow the insects to walk. The movements of the larvae are uncoordinated and even a
light draft shakes them off the leaf surface (e.g. Solanum capsicoides). In other species the
larvae can walk but they do not feed, probably due to the presence of deterrents, absence
of phagostimulants or both (e.g. tomato). Finally, there are species where the high densi-
ty of stellate trichomes form an intricate web that acts as a physical barrier that prevents
or makes difficult for first instars to reach the leaf surface (e.g. eggplant).

Cheilosia praecox and C. psilophthalma, Two Phytophagous
Hoverflies Selected as Potential Biological Control Agents of
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Several Hieracium spp. (Asteraceae) of Eurasian origin have been accidentally intro-
duced into New Zealand. Of these, Hieracium caespitosum, H. pilosella, H. praealtum,
and H. lepidulum are noxious weeds in pastures and areas of conservation. Since mechan-
ical and chemical control are ineffective and/or not economical, a biological control proj-
ect was initiated in 1993. Surveys for specialized phytophagous insects were made in
Europe. Three hoverfly species, Cheilosia mutabilis, C. praecox, and C. psilophthalma,
were found to be associated with Hieracium pilosella. C. praecox and C. psilophthalma,
strictly univoltine species with adults occurring in April and May, were chosen for further
investigation. Both species were found to occur simultaneously at the same sites.
Although females of both, C. praecox and C. psilophthalma, lay their eggs at the leaf axils
of the host plant, their larvae feed and develop on different plant parts. Upon eclosion, C.
praecox larvae move into the soil to feed externally on the roots, creating small cavities,




