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Broadleaf weeds in pasture, such as Carduus nutans L., Onopordum spp. (Asteraceae)
and Echium plantagineum L. (Boraginaceae) are a major problem for graziers in southern
Australia. Many previous attempts to combat these weeds with a single technique, such as
herbicide application have only been successful over the short term. Longer term control
requires that a number of these techniques be combined. Such an approach is being eval-
uated in an Integrated Weed Management (IWM) program, currently under way in high
rainfall grazing areas in south-eastern Australia. It combines biological control with dif-
ferent grazing and herbicide techniques. The management tools under investigation are
biological control, various combinations of light and heavy sheep grazings and defer-
ments, competitive species, spray grazing (sub-lethal herbicide rate and heavy grazing),
and a one-off herbicide application. The IWM of C. nutans is pioneering work in that it is
one of the few IWM projects in the world that has a major emphasis on the biological con-
trol agents. During the field trials, we are monitoring the impact of grazing and herbicide
treatments on the weed and biocontrol agents, as well as on pasture composition. The den-
sity, growth and reproductive parameters of the weeds, and the impact and abundance of
the different development stages of the biocontrol agents are being recorded. The three
main pasture components under the different treatments are also being monitored using
BOTANAL. The aim of the study is to enable the development of a management package
that will result in sustainable management of these weeds, and can readily be adopted by
landholders.
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