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Torpedograss (Panicum repens) is a non-native, perennial grass species that is found throughout much
of the southeastern United States. This aggressive rhizomatous grass thrives in a variety of agricultural
and natural settings, and is considered an invasive weed of terrestrial, wetland and aquatic environ-
ments in tropical and subtropical regions worldwide. Current control strategies in the USA have
focused exclusively on mechanical and chemical methods, either alone or in combination. However,
these conventional weed-management practices are non-selective, expensive, and rarely provide long-
term control of torpedograss in most situations. In order to achieve effective long-term suppression of
torpedograss in the USA, all available management options should be considered including classical
biological control. Torpedograss is not presently a candidate for classical biological control, but its
biology, distribution, damage, and other control methods are under investigation. In addition, domestic
surveys of the fauna using torpedograss as a host plant have been initiated in Florida. As is the case
with all weedy members of the Poaceae, the botanical position of torpedograss makes it a high-risk
target for biological control because the grasses are the most important group of plants in terms of their
value to human society. They not only provide food for humans and forage for livestock, but also form
extensive grassland ecosystems that support countless grazing animals and complex food webs. Conse-
quently, the feasibility of initiating a classical biological control program for torpedograss was
critically examined using the Peschken–McClay scoring system. By using this approach, the suitability
of torpedograss as a legitimate target for classical biological control was objectively assessed. Land
managers charged with controlling torpedograss infestations can use this information to decide whether
public agencies should allocate resources for implementing a classical biological control program
against torpedograss in the USA.
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Opuntia fulgida var. fulgida (Cactaceae), commonly known as rosea cactus, was until recently referred
to as Opuntia rosea in South Africa, where it was introduced, supposedly from Mexico, for ornamental
purposes and subsequently became a noxious weed with infestations developing in the Free State,
Northern Cape, and Limpopo provinces. Mechanical and chemical control measures have proved inef-
fective, and biological control has become the preferred method to curtail the spread of this weed.
Cochineal insects (Dactylopius spp.) feed exclusively on cactus plants and some species consist of
different strains or biotypes which are extremely host-specific. This may explain why D. tomentosus,
a supposedly generalist species on “chollatype” cacti, has successfully controlled Opuntia imbricata in
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South Africa since 1970, but has had very little impact on rosea cactus. Examination of several prove-
nances of D. tomentosus from different hosts and localities in Mexico revealed the existence of several
distinct strains or biotypes within this species. The host-plant relationships of the cochineal biotypes
were used to verify the identity of rosea cactus and its taxonomic relatedness to other similar cactus
species. The D. tomentosus biotype obtained from O. rosea in Mexico failed to survive on rosea cactus
during host-specificity tests, confirming that O. rosea in South Africa had been misidentified. Subse-
quent botanical examination showed that rosea cactus conformed to O. fulgida var. fulgida and not O.
rosea. This discovery enabled the search for biocontrol agents to be narrowed to O. fulgida var. fulgida
and closely related species. Host-specificity tests showed that a biotype of D. tomentosus collected
from O. cholla had a significantly higher rate of development, survival and fecundity on O. fulgida var.
fulgida than other biotypes from O. imbricata, O. rosea, O. fulgida var. fulgida and O. fulgida var.
mamillata. This particular biotype of D. tomentosus has the potential to cause more damage than the
other biotypes and is consequently considered the most suitable entity for biological control of O.
fulgida var. fulgida in South Africa. 
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Weed biological control has been compared to a lottery in which many control organisms are released
to find the few that are effective. Two symptoms of biocontrol under the “lottery model” are “runaway
importation rates” and the “monitoring and evaluation gap”. Alternatives to the lottery model include
designing biological control systems to minimize the number of control-organism species introduced
based on (1) attributes of enemies, weeds, and environment critical to success, (2) targeted disruption
of weed life cycles, and (3) combinatorial ecology involving coordinated manipulation of herbivore,
competition, and disturbance regimes. Models are becoming indispensable for linking phenomena that
occur on very different scales of space, time, and ecological organization in biological control systems.
Recent models applied to biological control reflect the general trend for ecological theory to become
more useful as it more faithfully attends to the details of life histories and the mechanisms governing
encounters between enemies and their hosts. Ecology’s contribution to biological control may have
been modest in the past, but the prospects for the future are brighter owing to better monitoring at each
stage in the development of a program; use of appropriate mathematical and experimental models (e.g.
incorporating spatial information and movement); and a closer alliance between basic biocontrol
research and implementation.

(This presentation was a keynote address for Theme 2)


