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ABSTRACT

Factors influencing the long-term efficacy of Bacillus sphaericus larvicide were studied in Culex
pipiens larvae from a laboratory colony. The toxicity of B. sphaericus-poisoned larval cadavers
significantly increased within a week elapsed since larval death and strongly depended on the number
of cadavers per test. The toxicity did not depend on the concentration of the larvicide used to produce
these cadavers. Dried larval cadavers harboring B. sphaericus spores remained toxic to the fresh
larvae for at least a year, probably even more. Disintegration of the cadavers, that gradually occurs
during this period, did not influence their toxicity. The correlation between the spore number and the
larval mortality indicates that the propagation of B. sphaericus and a prolonged preservation of its
spores in the dead larvae are the main sources of larvicide persistence. Dry 3-month-old B.
thuringiensis subsp. z.vrae/e».vi.s-poisoncd cadavers were not toxic for C. pipiens larvae. Larvae that
had survived at least a week-long contact with B. sphaericus-poisoned cadavers were able to pupate
but produced only half as much adults as the control or larvae that were in short-term contact with
cadavers.
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INTRODUCTION

Some strains of Bacillus sphaericus are highly toxic to mosquito larvae of many species, especially of
the genera Culex and Anopheles. This fact, as well as the safety of B. sphaericus to mammals and birds,
and its minimal impact on natural enemies of mosquitoes render this bacterium a promising agent for
long-term mosquito control (Hougard and Back, 1992; Lacey and Orr, 1994; Charles et al., 1996;
Uspensky, 1996). Recently, B. sphaericus larvicide has been successfully applied in various mosquito
control programs (Mulla et al., 1988; Karch et al., 1992; Hougard et al., 1993; Kumar et al., 1994). At
the same time, the first commercial formulations appeared on the market (Bauer and Sinegre, 1995).
However, a number of questions concerning B. sphaericus efficacy has not been answered yet. One of
them is related to the persistence of this larvicide.
It is believed that B. sphaericus larvicide is able to persist in the environment for much longer time
intervals than Bacillus thuringiensis subsp. israelensis (Bti), especially in waters polluted with organic
material (Davidson, 1989; Lacey and Orr, 1994). However, by direct measurements of water samples'
toxicity following B. sphaericus application, low persistence has been demonstrated (Davidson et al.,
1984; Becker et al., 1995), unless the larvicide was appropriately formulated. At the same time, B.
sphaer icus spores were recovered several months after treatment (Hertlein et al., 1979). A prolonged
larval mortality after a single larvicide application was observed under a variety of conditions (Nicolas

