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The influence of herbivory by the mirid 
Eccritotarsus catarinensis, on the competitive 

ability of water hyacinth
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Eccritotarsus catarinensis is a relatively new biological control agent, approved for use against water
hyacinth in South Africa. As one of five arthropods now released against the weed, this study was under-
taken to evaluate the efficacy of an additional agent against water hyacinth. Studies on the effects of
biological control agents are usually limited to the direct effects of the agent on the target weed and the
potential direct effects of the agents on indigenous species related to the target weed. A fundamental justi-
fication for using biological control agents to suppress invasive plants is that, by weakening the invader,
indigenous species may gain a competitive advantage. Under high nutrient conditions, water hyacinth has
been found to be a superior competitor over other aquatic macrophytes, such as water lettuce. Because of
its plastic growth form, water hyacinth easily outcompetes water lettuce by overshading and removing
nutrients from the system. Previous studies have shown that differential pressure from herbivores can shift
the competitive balance between plant species, in favour of the weaker competitor. An addition-series
experiment was conducted to determine the effect of herbivory by the mirid on the competitive interac-
tions between water hyacinth and water lettuce. Our results show that water hyacinth remains the superior
competitor over water lettuce, in spite of feeding damage from the mirid. However, under low nutrient
conditions, the mirid had the greatest effect on water hyacinth’s competitive ability. Unfortunately, water
hyacinth presents the greatest problem in eutrophic sites in South Africa. With these data, the value of
Eccritotarsus catarinensis as an additional agent against water hyacinth is considered. 

What is “success” in biological control?

Ernest S. Delfosse
USDA–ARS–NPS, 5601 Sunnyside Avenue, Room 4-2238, Beltsville 

MD 20705-5139, USA

Success in biological control is usually measured in terms of some degree of perceived management of
the target species. This is an important aspect to measure, but is often so qualitative as to be almost
meaningless, and does not reflect fully the accomplishments of a biological-control program. I propose
that there are six primary components of “success” in biological control that should be measured: polit-
ical, scientific, economic, social, legal, and environmental success. Political success includes initiation,
visibility, action, apparent management of target weed, increased support for systematics, and philo-
sophical support from nontraditional groups. Scientific success includes establishment of agents,
experiments based on testing refutable hypotheses, results used to improve predictability and
contribute to ecological theory, conforming to highest ethical standards, exploring the physiological
versus ecological host range, and use of risk analysis. Economic success includes factors such as
acceptable benefit/cost ratios, development of meaningful metrics of “management,” and involving
economists early in program development. Social success factors include scientific programs that iden-
tify and address social needs, involving appropriate societal groups (scientists, environmentalists,
states, politicians, the private sector, and other special interests), increasing communication through
extension and technology transfer, and involving sociologists early in program development. Legal
success is almost never achieved, and includes factors such as knowledgeable lawyers being involved
in development of workable laws and regulations for biological control, and having laws and guidelines
that are science-based. Environmental success includes long-term pest management that is low-input
and energy-conserving, maintains or increases biological diversity, and results in global decrease in
pesticide risk. I propose a working hypothesis that all six components of “success” are important, but
must feed directly and deliberately into “political success”, or long-term benefits from all components
will be lost. Data from biological control programs are presented to test this hypothesis.


