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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)


