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ABSTRACT

Two modes of feeding behavior acquired by Aedes aegypti larvae were investigated,
filtering and scavenging. Spores of Bacillus thuringiensis var. israelensis (B.t.i.) were
used as a tracer for water flow through the larval brushes. Toxicity of B.t.i. spores in
suspension was compared to that produced during their recycling inside carcasses of
B.t.i.-killed larvae and pupae.
The initial rate of spores ingestion by third instar larvae increased with spore
concentration, while filtering rate was dccreased from 500 µl/min at 103 spores/ml to a
minimum of 50 µl/min at above 2 x 105 spores/ml. These values were used to calculate the
lethal dose: six thousand spores ingested within three minutes induced 100% mortality
within an hour and a half.
Scavenging activity increased with increasing densities of carcasses of B.t.i.-killed
third instar larvae, and with decreasing concentrations of the particulate nutrient
Pharmamedia.
For toxicity quantitation, carcasses of the scavengers were introduced singly, intact or
homogenized, to different numbers of third instar larvae (secondary scavengers) in 10 ml
of sterile water. Mortality of the secondary scavengers was determined twenty-four hours
later. This was compared with mortality induced by B.t.i., The latter seemed to be more
effective than an equivalent number of spores ingested with a carcass, whether intact or
homogenized. A great variability in toxicity of single carcasses was observed and can be
explained by a similar variation in the number of spores per carcass at the end of a recycle.
Spores of B.t.i. were found to germinate and multiply inside B.t.i.-killed pupae. The
latter resulted of treating late fourth instar larvae with a low dose of B.t.i. powder. The
bacteria completed a growth cycle (i.e. sporulated and produced parasporal crystals of
endotoxin) in the pupae, which remained intact for at least 11 days and became toxic to
scavenging larvae.
Dipteran larvae are known to ingest small particles from their aquatic environment by filter feeding
(Clements, 1963; Dadd, 1971). We have recently described an additional feeding mode of Aedes
aegypti larvae, in which they gnaw and ingest carcasses of their own and of related species
(Zaritsky and Khawaled, 1986; Zaritsky, Khawaled, Chipman and Rabi, 1986).
The time it took a scavenger to effectively approach and scavenge a carcass was seven minutes
when the carcass age was 6 hr (Zaritsky et al., 1986). This time decreased with increased carcass
concentrations (Khawaled, Barak and Zaritsky, 1988) but increased with increasing concentration
of a particulate food source such as Pharmamedia (Fig. 1). In addition, the percent of scavengers
was reduced upon raising the food concentration.
This scavenging behavior, which has already been shown to support larval development to
adults without an additional food source, is fatal if the carcass is of B.t.i.-killed larva (Zaritsky and
Khawaled, 1986). We have previously described ways to quantitate toxicity of carcasses of
B.t.i.-killed larvae and found that it is caused by a full growth cycle of this bacterium inside the
carcass (Khawaled et al., 1988; Khawaled, Barak and Zaritsky, 1986).

