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ABSTRACT

In laboratory experiments, 3-day-old larvae of the mosquito Culex quinquefasciatus Say
exposed to Bacillus thuringiensis subsp. israeliensis (B.t.i.) and to the pathogenic fungus
Lagenidium giganteum showed no difference in susceptibility when B.t.i. was applied
before or after the larvae were exposed to Lagenidium zoospores. However, the number of
dead larvae infected with the fungus and the extent of mycelial growth within the larvae
were less when B.t.i. was applied first and this diminishing pattern was also shown in
relation to increasing B.t.i. concentration.
Zoosporogenesis from larval cadavers was accclerated when B.t.i. was used in
combination with the fungus. B.t.i. delayed but did not prevented the production and
maintenance of epizootics by Lagenidium under the conditions tested.

INTRODUCTION
Integrated control of vector species has been supported to reduce the present dependence on
chemicals and because of the success achieved in the control of agricultural pests. Although in 1982
the WHO Expert Committee on Vector Biology and Control suggested "to consider the combined
effects of various biological control agents in the reduction of vector populations," the main effort
has been directed at testing Bacillus thuringiensis subsp. israeliensis (B.t.i.) with chemicals
(Merriam and Axtell, 1983 b; Laird et al., 1985) and the effect of chemicals and some microbes on
Lagenidium giganteum (Merriam and Axtell, 1983 a; Lord and Roberts, 1985), and little is known
of the interaction of two biological control microorganisms in vector control.
Since 1977, when Goldberg and Margalit reported the discovery of B.t.i., considerable attention
has been directed to this pathogenic bacterium, as well as other species as promising biological
control agents for vector of diseases; and extensive research has been done on B.t.i. and Lagenidium
giganteum, as summarized by Davidson (1981), Federici (1981), Lacey (1985), and Lacey and
Undeen (1986).
The main incentives for research and development of B.t.i. as a biological control agent are its
efficacy, specificity, biodegradable nature (Lacey, 1985), and the fact that B.t.i. does not produce a
broad spectrum heat-stable exotoxin, which is toxic to vertebrates (de Barjac, 1978).
B.t.i. delta-endotoxin is synthesized as a protoxin, and is active only when ingested by the
mosquito larvae with subsequent activation in the alkaline gut environment (Lacey, 1985). These
conditions are found in the gastric coeca and mid-to posterior part of the larval midgut (Dadd,
1975). The pathogenicity of this bacterium on the larval gut has been studied by Charles and de
Barjac

