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chamber trial, the same treatment caused disease in 77% of the germinated Striga seeds and in 100%
of attached tubercles. If these results can be confirmed under field conditions, seed treatment might
contribute to a more meaningful application of Foxy 2 as an antagonist for Striga within an integrated
control approach.

Keeping tabs on biological control agents by 
remote control
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As the numbers of release sites and biological control agents continue to increase, it becomes impos-
sible for a handful of researchers to keep track of them all. However, at the same time it is critical for
the success of biological-control programs that we carefully monitor what is happening in the field.
One solution is to make use of trained volunteers. In New Zealand we have, over two decades, built up
a network of people throughout the country (mostly local government staff) who can manage biolog-
ical-control programs for us once agents are established. We are now able to perform many operations
(e.g. releasing and redistribution) by remote control. Members of our network are also able to carry out
simple monitoring for us if we give them sufficient warning. For this approach to monitoring to be
successful, our helpers need to feel confident that they can find the release sites and recognise the
agents, and we need to feel sure that the data they send are reliable. We make these things possible by
encouraging good record keeping using simple standardised forms, running regular training work-
shops, spending time with people in the field, and by providing regular newsletters and reference mate-
rials. Our network has also helped with a nationwide pheromone trapping operation for two agents that
can be difficult to find, and this yielded a lot of useful information about establishment success. Like-
wise, some of our helpers have put out window traps for us. We have also attempted to go a step further
and involve our helpers in trials to assess the impact of one agent. However, we have found that for
most people the effort required to maintain and assess even fairly simple impact-assessment plots regu-
larly for several years was too onerous. We believe that assessment trials are probably best left to the
experts.
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Broadleaf weeds, such as nodding thistle, Carduus nutans L., Scotch thistle, Onopordum spp. (Aster-
aceae) and Paterson’s curse, Echium plantagineum L. (Boraginaceae), are a major problem for graziers
in high-rainfall grazing areas in south-eastern Australia. Many attempts to control weeds in the past
with a single control technique have been successful only in the short-term, and the need for a more
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holistic and integrated approach that would result in long-term, sustainable management has become
apparent. A combination of biological control, grazing management and herbicides was investigated in
an extensive field study in southern New South Wales. During the field trials, we monitored the impact
of grazing and herbicide treatments on the weed and biological control agents, as well as on pasture
composition. This IWM program was pioneering work in that it is one of the few IWM projects in the
world that has a major emphasis on the biological control agents. An important focus of this study was
therefore the compatibility and role of biological control in this IWM approach. Results showed that
biological control can be successfully established despite limitations by grazing and herbicide treat-
ments. At least at the spatial scale of this study, none of the other control measures impeded the efficacy
of the biological-control agents. Management of biological control agents e.g. provision of refugia
might be essential. We anticipate that biological control will be an important part of an effective long-
term weed management together with herbicide and pasture management strategies. 
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Kudzu is a perennial, semi-woody, climbing legume native to China. Since the late 1800s, it has been
introduced deliberately to North America as an ornamental, as forage for livestock, for improving soil,
and for preventing soil erosion. By 1946, over 121,406 ha of kudzu had been planted throughout the
United States. Presently, extension agents report almost a half-million ha of it in 700 of 3,140 admin-
istrative districts from Florida to the Pacific Northwest. Commercial forests occupied by kudzu lose
more than US$120 per ha annually, and it may be a reservoir of pathogens responsible for disease
outbreaks in row crops. A variety of ways for managing small populations of kudzu exist, including
herbicides, mechanical removal, and intensive livestock grazing. No existing strategy yields conven-
ient and economical suppression over large areas, herbicides often are restricted in proximity to aquatic
habitats and land of certain propriety (like some national parks), and the relief of areas occupied by
kudzu is often considerable, making its eradication inconvenient, dangerous or both. For instances in
which herbicide use is ill-advised, alternative strategies for managing kudzu are being considered,
including biological control. In China, an abundance of natural enemies prevents, in part, kudzu from
becoming either an important economic or environmental liability. Survey of populations there has
revealed many insects and pathogens associated with kudzu, including a sawfly and a rust. Preliminary
host-range testing of potential biological control agents has begun. Systematic resolution concerning
kudzu and related taxa is incomplete, however, and must be refined before selection of biological
control agents may proceed. In the field, several different plants are mistaken for kudzu, and it may
hybridize with related taxa. Molecular tools for distinguishing among specimens are being tested, and
are expected to help professionals match more accurately kudzu with its potential biological control
agents. 
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New approaches are necessary to control parasitic weeds of the genus Orobanche. The fly Phytomyza
orobanchia (Diptera, Agromyzidae) is particularly suitable for biological control since it is oligophagous
feeding only on Orobanche species. In total, of the 140 Orobanche spp. described, the occurrence of P.
orobanchia is reported from 21 species. The use of P. orobanchia in biocontrol of Orobanche is based on


