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ferences in biomass, height or percent cover of thistle plants in cages treated with L.
cyanella, but there was a trend towards reduced flower head and seed production. The lack
of impact is thought to be related to predation on immature stages of the beetle. Possible
impacts on non-target native Cirsium species were investigated in an open-field multiple
choice experiment, supplemented by studies in large field cages. Results indicate that
some native thistles should be completely safe from attack, but that others may be quite
heavily damaged. Contrary to some optimistic predictions made on the basis of pre-
release studies, susceptible non-target species do not gain any protection by being present
at very low densities in comparison with the target species. The expected balance of tar-
get and non-target effects does not favour further attempts to use L. cyanella against
Canada thistle.
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Azolla filiculoides Lamarck (Pteridophyta: Azollaceae) is a highly invasive aquatic
fern accidentally introduced to South Africa. The frond-feeding weevil Stenopelmus rufi-
nasus Gyllenhal (Coleoptera: Curculionidae) was released as a biological control agent
for the weed in 1997. The field population is a mixture of weevils collected from Florida
(USA) and Argentina. This study was initiated to investigate the thermal tolerances of the
weevil in order to predict where it might establish in South Africa, since the weed is large-
ly restricted to the cooler high-lying areas of the country. Testing included measuring crit-
ical thermal minima (CTMIN) and maxima (CTMAX), upper and lower lethal limits (LT50),
as well as thermal measurements of Azolla mats in the field. Adult weevils were found to
have a CTMIN of 2.1 $plom 0.17 $oC (mean $plom SE, n = 20, range = 0 - 7) and a CTMAX
of 47.4 $plom 0.76 $oC (mean $plom SE, n = 20, range = 41 - 48).  The lower LT50 for
adult weevils is -12.5 $oC (n = 120, range = 0 to -16), while the upper LT50 is 36.5 $oC
(n = 260, range = 30 to 42). Thermal measurements of Azolla field sites indicate that mats
of the weed will not drop below zero degrees Celsius, even if the ambient temperature
does. These findings indicate that the establishment of the weevil in South Africa is
unlikely to be limited by temperature.




