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LABORATORY AND FIELD STUDIES ON MOSQUITO CONTROL
IN WASTE DISPOSAL LAGOONS IN LOUISIANA

C. D. STEELMAN,! J. M. GASSIE! anp B. R. CRAVEN?

The mosquito breeding potential of
waste disposal lagoons has been reported
by Eads and Mengies (1956), Beadle and
Harmston (1958), Rapp (1960), Beadle
and Rowe (1960), Rapp (1961), Mykle-
bust and Harmston (1962), and Rapp and
Emil (1965). Baseline susceptibility tests
by Mulla ez al., (1960), Mulla (1961),
Mulla e al. (1961), Mulla ez al. (1962),
Mulla ez al., (1964) and Keppler et al.,
(1965) showed LDsg and LDgg data for
susceptible laboratory strains of Culex pip-
iens quinquefasciatus (Say) to selected
insecticides. Dosage mortality data on
field-collected larvae of this species were
obtained by Burton (1964) and Lofgren
et al., (1966). Wray (1959), reported that
two applications of 8 percent DDT' in fuel
oil at a rate of 1 Ib. per acre reduced larval
populations as high as go percent in sludge
lagoons. Steclman ez al. (1966) showed
that larvicide concentrations must be held
to 1 ppm. or less in order to protect the
bacterial flora necessary to the proper
functional processes of the lagoon.

An increase in the number of stabiliza-
tion lagoons used in connection with vari-
ous types of livestock operations in Louisi-
ana, along with recent reports of enceph-
alitis have demonstrated the urgent need
for mosquito control procedures. The
southern house mosquito, Culex pipiens
quinquefasciatus (Say), an important vec-
tor of the St. Louis strain of encephalitis,
has reached larval populations as high as
1500 larvae per dipper in waste disposal
lagoons in Louisiana.

MarsriaLs aNp METHODs. Larval Culex
pipiens quinquefasciatus from an un-
treated swine lagoon were tested in the
Jaboratory to determine baseline suscepti-
bilities to eight insecticides. To reduce
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mortality, larvae were collected 24 hours
prior to testing and held in groups of 500
in 16 x 10 X 2.5 inch enamel pans contain-
ing 2,500 ml. of glass distilled water at
27° C. The larvae in each pan were fed
1 gm. of pulverized rabbit feed, and only
healthy larvae were used for testing pur-
poses at the end of the holding period.
All larvae were transferred with g6 mesh
wire and eye droppers.

Technical grades of DDT, dieldrin,
Dursban®, Baygon®, naled, fenthion,
Abate®, and malathion were serially di-
luted with g5 percent ethanol such that
ml. added to 250 ml. of water would give
the desired test concentration. Solid tech-
nical materials were dissolved with small
amounts of acetone. The testing proce-
dure and data processing were in accord-
ance with the WHO insecticide suscepti-
bility determination instructions (World
Health Organization, 1960).

All materials listed above, with the ex-
ception of DDT and dieldrin, were tested
as emulsifiable concentrates under field
conditions by treating the lagoons with
insecticide materials at a rate which would
provide a 1 ppm. concentration of the in-
secticide in the total volume of lagoon
water.

The amount of test material required
for each lagoon was calculated as follows:

1. Length x width x depth = no. ft* of
water in lagoon

2. No. ft.> water in lagoon x no. gal. water/
ft" (75)

3.No. gal. water in lagoon was then used
in standard insecticide spray formula to
calculate the amount of emulsifiable ma- .
terial required to produce a o001 percent
(1 p.p.m.) concentration in total water
volume of the lagoon.

Three methods of application were used
to treat the lagoons. Two methods in-
yolved the use of a so0-gallon pressure
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sprayer applying the materials at 150 psi.
to the lagoons. The amount of insecti-
cide material required to produce 1 ppm.
concentration in the lagoon was added to
50 gallons of water to facilitate more uni-
form distribution. In method one the
material was pumped to the bottom of the
lagoon and the pressure hose moved about
at random on the bottom until the mate-
rial was dispersed. In the second method
using the s0-gallon sprayer the insecticide
was sprayed over the surface of the lagoon
with a standard livestock spray gun.

The third method of application in-
volved the use of a 3-gallon hand pump
sprayer equipped with a fan-type nozzle.
The amount of insecticide material re-
quired to give a 1 ppm. concentration in
the lagoon was poured into the sprayer
and the sprayer subsequently filled to ca-
pacity with water. The material was ap-
plied by uniformly spraying the surface
margins of the lagoon to a distance of 3
feet out from the bank.

Larval population samples were made
with an enamel dipper 4.5 in, in diameter
and 450 ml. capacity. One dip was made
along the margin of the lagoon at 1o-yard
intervals with the average number of lar-
vae per dipper being calculated and used
as a population index.

Total bacterial population counts were
made pre- and post-treatment to determine
the effect of these materials on the bacter-
ial flora under field conditions. Bacteri-
ological techniques utilized were identical
with  those described by the Socicty of
American Bacteriologists, (1957).

Resuits anp Discussion.  Results of
the baseline susceptibility tests are shown
in Table 1. The most toxic materials
tested were Dursban (LD50:o.000135,
LDg=0.00068) and Abate (LDgo=
00054, LDgg=.0012). Dieldrin and Bay-
gon appeared to be the least toxic.

Results of the field tests using 1 p.p.m.
concentrations of selected emulsifiable con-
centrate insecticide materials are shown
in Table 2. Dursban provided 144 days of
100 percent larval control while no appar-
ent difference was demonstrated among
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TaBLE 1.—Susceptibility of Culer pipiens quin-
quefasciatys to sclected insecticide materials.
—_—_——

p-p.m. Concentration

-
Material LDz LDy
Abate 00054 L0012
Baygon .2 N
Dursban .000135 .0006§
naled .05 063
fenthion .051 .093
malathion .049 JI21
Dieldrin 135 R
DDT 064 .205
—_— 25

Abate, fenthion, naled, and Baygon. Mal-
athion gave only two days of 100 percent
control. ,

No differences in effective mosquito
control were observed between the three
methods of application evaluated. How-
ever, due to case of application, the method
utilizing the hand-pump 3-gallon sprayer
appeared to be the most desirable method
for treating the lagoons.

No bacterial mortality occurred as a
result of treating the lagoons with p.p.m.
concentrations of the materials tested.

The baseline and field test data suggest
that residual chemical action retained in
lagoons treated with 1 p-p-m. concentra-
tions is sufficient to provide continued
mosquito control until the chemical is
broken down or diluted below the re-
quired lethal level. The length of time
that effective mosquito control continues
will vary depending on the insecticide ma-
terial selected and the rate of dilution of
the chemical.

TasLe 2—Control of larval Culex pipiens quin-
quefasciatus in wastc disposal lagoons.

_—

Number days

Material * 100 % control
malathion 2
fenthion 18
naled 19
Baygon 20
Abate 20
Dursban 144

*Each  emulsifiable  concentrate formulation

used at 1 p.p.m. concentration in the total volume
of lagoon water.
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