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DO DIFFERENT INSTARS OF AEDES TRISERIATUS FEED ON
PARTICLES OF THE SAME SIZE?
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Microorganisms and particulate organic det-
ritus generally constitute a major part of larval
mosquito diets (Clements 1963, Ameen and Iver-
sen 1978, Fish and Carpenter 1982). Studies
suggest that there are limits to the particle sizes
filter-feeding mosquitoes ingest (Clements 1963,
Pucat 1965, Dadd 1971a, 1971b); most larvae
ingest particulate matter from colloidal to 50 pm
in size (Pucat 1965; Dadd 1971a, 1975; Wallace
and Merritt 1980). The ability of mosquitoes to
capture fine particles appears to be enhanced by
a mucosubstance secreted onto the palatal
brushes (Merritt and Craig 1987), similar to
larval black flies (Ross and Craig 1930). A1-
though particulates are, in nature, the major
food of many mosquito larvae, several species
can develop through all larval stages in sterile
synthetic media with most of the essential nu-
trients in solution (Dadd 1977). However, with-
out some solids feeding may be impaired and
growth reduced, unless the dietary medium is
textured by supplementation with low concen-
trations of colloids which increase the liquid
ingestion rate (Dadd 1975, Dadd and Kleinjan
1976).

Larvae of. Aedes triserintus (Say), a vector of
La Crosse encephalitis virus, develop in tree
holes and other small containers (e.g., discarded
automobile tires). The larvae not only filter
particles from the water column, but abrade
solids such as detrital material, bacteria and
fungi from surfaces. Using X-ray diffraction
analysis in laboratory studies, Merritt et al.
(1978) showed that when presented a range of
particles from <2 pm to 180 pm, first instar Ae.
triseriatus ingested and retained only particles
Iess than 2 p.m in size. Second through fourth
instars also took significant proportions of the
smallest particles, but ingested and retained par-
ticles ranging in size from 2-50 pm as well. The
objective ofthe present study was to determine
if different instars of Ae. triseriotus partition
particles in the <2-50 &m range, since this was
the range in which the majority of particles had
been ingested in the previous study (Merritt et
al. 1978).

Laboratory experiments involved exposing
different larval instars of Ae. triseriatus (WAL-
TON strain) to minerals of different size classes
within the range <2-50 pm (Table 1). The de-
sired particle size was obtained by grinding com-
mercially available minerals, except for kaolinite

(<2 pm), in a ball mill and then sieving. Kaolin-
ite was obtained by standard dispersion and
sedimentation techniques.

Mosquito larvae were reared in the Iaboratory
at 2t"C, separated by instar, and placed into
distilled water without food for 24 hr. Lawae
were then distributed to petri dishes which re-
ceived 0.25 g of each of the following minerals:
kaolinite, Iabradorite, muscovite and dolomite
(Table 1). The minerals were thoroughly mixed
with distilled water prior to testing and the
water level in each dish was adjusted to allow
larvae to continually feed on the bottom while
maintaining siphonal contact with the surface.
Larvae in each age group (2,500 lst instars, 2,000
2nd instars, 700 3rd instars, 500 4th instars)
were allowed to feed for 24 hr and then were
killed in boiling ethanol. This time period was
based on previous studies (Dadd 1970) which
showed that mosquito larvae ingest different
particulate materials at widely varying rates.
Unfed control larvae were also killed in boiling
ethanol. A sample from the bottom of the petri
dishes served as particle size standards. The
experiment was performed twice.

Samples containing different larval instars of
mosquitoes were placed in crucibles, ashed at
250'C overnight, and then treated with 5 ml of
30% H2O2 and dried over low heat. Water was
added to the residue to yield a slightly viscous
paste which was then deposited on a glass slide.
After air-drying, the diffraction pattern of the
sample was obtained on a Phillips diffraction
unit utilizing copper radiation and a goniometer
which presents the diffraction peaks as a func-
tion of the Bragg angle theta (Whittig 1965).
Mineral species have characteristic X-ray dif-
fraction properties which enables their presence
in a sample to be easily detected. Minerals were
selected which are relatively stable and which
possess a distinct, non-overlapping diffraction
peak. If the residue from the larvae was found
to contain a certain mineral by X-ray diffrac-
tion, it was evident that they had ingested par-
ticles of that particular size range. Since the
diffraction intensity is proportional to the
amount of a given mineral present (i.e., number
of particles), an estimate can also be made of
the relative proportions of minerals representing
Cifferent particle sizes. Other possible applica-
tions of this technique are discussed by Merritt
et al. (1978).








