
temperate Australia. The plant sends up new shoots in autumn. After producing fruit in
spring, the aboveground parts senesce and the plant passes the hot, dry summers as rhi-
zomes and tubers. A potential leaf-feeding, biological control agent against this weed, the
leafhopper (Zygina sp.) was introduced into quarantine in Australia for host testing. In
non-choice tests, feeding, oviposition, and some nymphal development occurred over a
wide range of plants. However, in choice tests, feeding and oviposition was confined to
A. asparagoides and closely related species. It is unknown how Zygina sp. oversummers.
In South Africa, adults were not found in summer either in leaf litter or on surrounding
vegetation. In experiments designed to mimic Australian summer conditions, populations
of Zygina sp. transferred from culture cages rapidly declined (without bridal creeper),
even when offered plants they fed greatest on in non-choice tests. Some feeding occurred
on peach, cherry, and almond leaves, and some oviposition occurred on cherry trees.
However, on dissection, surviving 100-day-old females had many more retained eggs
(mean 8.2, range 3-21) than females from the culture boxes (mean 0.7, range 0-5). In fur-
ther experiments with young adults collected from senescing bridal creeper plants, there
was neither feeding nor oviposition on cherry trees. Plants of cherry, almond, peach, and
sunflower were transplanted next to senescing bridal creeper at sites in South Africa.
Neither eggs nor nymphs were found on the test plants, but minor feeding occurred on
some of the cherry and almond trees. It is still unclear how Zygina sp. oversummers, but
it is concluded that the insect is specific to A. asparagoides and permission has been
sought for its release in Australia.
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A leaf-feeding tortoise beetle (Gratiana spadicea), native to South America, was
released in 1995 in South Africa as a biological control agent for the invasive exotic weed
Solanum sisymbriifolium. In standard starvation tests in quarantine, G. spadicea complet-
ed its life cycle on the crop plant, Solanum melongena (eggplant), although with dimin-
ished larval survival. In this study, we evaluated the possibility of G. spadicea using S.
melongena as an alternative host. In non-choice tests under natural climatic conditions,
larvae reared on eggplant had 2.5 times less larval survival than on its natural host, a sig-



nificant increase in developmental time, and a significant decrease in pupal weight. In
choice tests under natural climatic conditions, adult feeding, and oviposition were signif-
icantly lower on eggplant than on wild tomato, even when the larvae had been reared on
eggplant. Thus, there was no change of preference resulting from effects of previous expe-
rience, at least in the first generation. Under laboratory conditions, preovipositional peri-
od was significantly longer and fecundity was lower when adults were maintained on egg-
plant than on wild tomato. On S. melongena, an important percentage of these females
(36%) did not lay any eggs or only anomalous eggs (without a structure for leaf adher-
ence). All these results show the lack of aptitude of G. spadicea to use S. melongena as an
alternative host. Thus, it provides more evidence for the safety in the use of this tortoise
beetle as a biological control agent for S. sisymbriifolium.
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Development of biological control agents for management of Russian thistle (Salsola
tragus) has involved two fungal pathogens, Uromyces salsolae and Colletotrichum
gloeosporioides.  All tests were run in a containment greenhouse facility. Collections of
Salsola identified by suppliers as S. tragus, S. australis, S. paulsenii, S. iberica, and S. kali
ssp. ruthenica were inoculated with the two pathogens to determine virulence and to sat-
isfy Koch’s postulates. Each Salsola collection, except S. tragus, was highly susceptible
to either pathogen. These two fungi clearly identified genetic differences, based on phe-
notypic susceptibility, among collections of Salsola that were not apparent at the system-
atic level. Six species of Salsola have been introduced into North America, based on
herbarium records (Mosyakin, Ann. Missouri Bot. Gard. 83:387, 1996). S. tragus is the
name currently applied to Russian thistle in California. It is one of two widespread Salsola
species recognized in the state and it is also the most widespread Salsola species in the
U.S. Mosyakin lists nine synonyms of S. tragus, many of which have been used in refer-
ence to Russian thistle in North America. The distribution and variability of individual
Salsola species is unknown and can not be determined from this study. Recently, a study
on populations of S. tragus provided evidence that there are at least two different types or
genetic entities in California based on differences in allozyme banding patterns, PCR
analysis with Randomly Amplified Polymorphic DNA (RAPD) primers, fruit weight, and
calyx morphologies. Each of these parameters clearly differentiated populations of S. tra-
gus from S. paulsenii, a species sympatric with S. tragus in California. These results raise
the importance of both host, pathogen, and insect identification as a vital part of every suc-
cessful effort in biological control and the usefulness of molecular approaches to plant
systematics.




