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EVALUATION OF THERMAL AND NONTHERMAL FOGS
AGAINST FOUR SPECIES OF MOSQUITOES*

ROBERT T. TAYLOR A‘ND H. F. sCHOQOF

IntrobpUCTION. Space spray evaluation
of malathion, Dursban, naled and Bay-
gon as thermal aerosols was conducted in
Savannah, Georgia, in 1966, In addition,
the studies included comparison of the
relative effectiveness of thermal and non-
thermal fogs and of o1l and emulsion
formulations.

MEeTHODS AnND MaTeriars. The test area
used was described by Jakob (1966) and
Schoof ez al. (1962). Except for an in-
crease in the density of the vegetation,
none of the physical aspects of the area
had changed.

The equipment? consisted of a Leco
120 thermal fog generator mounted on a
%-ton truck and a Curtis “Cold Fogger”
mounted on a tratler. In all evaluations
malathion was formulated at a rate of &
oz./gal. of finished spray, and naled, Durs-
ban® (0,0-diethyl O-[3,5,6-trichloro-2-
pyridyl phosphorothioate]) and Baygen®
(O-isopropoxyphenyl methylcarbamate) at
2 oz./gal. The solvent was No. 2 fuel oil
eacept when emulsions were under test.
An auxiliary solvent, Ortho additive, was
incorporated in the naled sprays at 0.4 per-
cent by volume,

Ol formulations of- malathion, naled,
and Baygon were prepared from g5 per-
cent techmical malathion, 14 lb./gal. naled
concentrate, and 1.5 ib./gal. Baygon con-
centrate, respectively. Emulsions of mala-
thion and Dursban were formulated from
concentrates contamning 8 and 4 lb./gal
of the toxicants, respectively.

Tests were conducted at night between

1 Froem the Biology Section, Technical Develop-
ment  Laboratores,
Program, National Communicable Discase Center,
Purcau of Disease Prevention and Environmental
Control, Pubhic Health Serwvice, U. 8. Department
of Health, Education, and Welfare, Savannah,
Ga. 31402,

2 The use of trade names is for identfication
purposes only and does ol constitute product
endorsement by the Public Health Service.

Aedes aegypu Eradication

2:00 and 11:00 p.m., using Aedes aegypti®
Anopheles albimanus,* and Culex guingue-
fasciatus * as the primary test insects, with
Agdes taeniorhynchus* included on a
limited basis. Approximately 100 females
of each species after knock down by CO.
were transferred into 3'4-4nch diameter
by 6-inch screen-wire cages. Caged speci-
mens were prepared for exposure at sites
at 150 and 300 feet on each of three streets
and for each of four possible test runs per
night; thus cach test distance and species
were replicated three times per run. The
cages were hung & feet above the ground
at the exposure stations, which were lo-
cated along three streets 270 feet apart
(Fig. 1). Malathion and naled also were
tested at 75 feet. The length of the ap-
plication run was x,3c0 feet; the travel
time at about 5 m.p.h. was 3 minutes. At
a discharge rate of 40 gal./hr., 2 gallons
of the formulation were discharged dur-
ing each run. Runs were conducted only
when wind velocities permitted a drift of
the fog over the test area.

Each night’s testing began with the
malathion nonthermal fog and was fol-
lowed by the test material. Malathion
was then run as a thermal fog followed by
the same test material. Approximately 15
minutes after each test run the cages were
removed te the laboratory and the insects
transferred to holding cages, given food,
and held for 24-hour female mortality
counts. Check insects were transported to
the test site prior to each test and then
returned to the laboratory grounds where
they were suspended outdoors in the same
manner as the treated specimens. Sub-
sequent handling was the same as that for
the treated mosquitoes.

Resvrrs., Thermatl and nonthermal fog
tests with malathion at 6 oz./gal. and

* 2DIYT-dieldrin resistang straan.
+ Susceptible stramn.
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Fic. 1—Location of caged mosquitces 111 space spray studics, Savannah, Georgia, 1966,

Dursban, naled and Baygon at z oz./gal.
showed malathion to be superior against
Ae. acgypn, C. quinguefasciatus, A. albi-
manus and Ae. raeniorhynchus at distances
up to 300 feet from the point of discharge
of the fogs (Tables 1, 2 and 3). Of the
compounds tested at the 2 oz./gal. dosage,

Dursban was the most effective, Baygon
the least effective. Naled gave unsatisfac-
tory results with kills of about 70 to 75
percent of Ae. wegypti and C. guingue-
fasciatus at 150 feet. Against A. albimanus
it was more effective with kills of 84—02
percent at 150 feet.

TasLe 1.—Percent kill of adult female mosquuoes 150 and 300 feet from the point of discharge of

thermal fogs.

Ade, aegypti An. albimanns Cre_ quingue.
Insectiaide Test Runs 150’ 300’ 150" 300’ 150" 300"
Malathion 12 94 83 04 84 94 82
Dursban 5 oI 7z " 93 73 95 70
Naled 10 6o a4 8a 49 71 28
Baygon 3 20 14 91 42 43 22

TasLe 2—Percent kill of adult female mosquitoes 150 and 300 feet from the point of discharge of

nonthermal fogs.

4:;'. aegypitt

r

An. albrmanns

Cre. guingue.

Insecucide Test Runs 150 300 150" goo” 150" 300’
Malathion 12 97 39 g8 95 80 79
Dursban ? 6 Qo "5 g0 75 91 o
Naled 12 74 24 92 51 75 31
Baygon 3 39 10 35 83 61 22

1 Durshan was formulaied as an emulsion; malathion, naled and Baygon as o1l sofutions.
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“TabLe 3~Percent kill of adult female Aedes
taenierhynchus with malathion and naled Jfogs.

"Fest
Insecticide {type fog) runs 150”300
Malathiort (thermal) 4 97 87
Malathion (nonthermal) 5 500 98
Maled (thermal) 2 59 27
Maled {nonthermnal}) 2 62 8

Thermal fogs of malathion appeared
t be equally effective against all of the
test species. Nonthermal fogs, however,
were somewhat less effective against C.
gquinguefasciatus. The most susceptible
mosquito appeared to be A. albimanis as
indicated in tests with naled and Baygon.

Tests with specimens exposed at 75 feet
showed that malathion and naled pro-
duced similar high levels of effectiveness
against de. acgypti and A. abimanus-but
against C. quingucfasciatus malathion
produced higher kills. At 150 feet the
kills with naled were considerably less
than those with malathion (Table ).

Comparison of thermal fogs and non-
thermal fogs formulated as oil solutions
and emulsions showed little difference in
effectivity against the test species (Table
5).

Temperatures ranged from 72° to 82° F.
during the 7:00 and 11:00 p.m. test period;
the average relative humidity was from
85 to 100 percent. Wind conditions varied
from o to soo fect per minute (o6
m.p.h.); however, over go percent of the
time the wind velocity was less than 1
m.p.h.

Discussion. Against the four species
involved, malathion gave the best results

Tasre 4.—PFercent kill of adeit female mosquitoes
hy malathion and naled 75 and 150 feet from
the point of discharge of thermal fogsd

Malathion Naled
Speccies 75" 150’ 75’ 150"
Aedes aegyptt 99 94 98- 69
An. albimanes 98 94 97 84
Cu. gungiee. o8 94 82 71

1Four test runs cach at 75 fect, 12 test runs
of malathion and 10 test runs of naled at 150
feet,

at the standard strength of 6 oz./gal., but
Dursban at one-third the strength was
almost as effective as a thermal fog. All
of the compounds were effective against
A. albimanus at 150 feet.

The fact that naled performed well at
75 feet confirms laboratory data that it is
highly toxic to these mosquitoes but ies
dispersal beyond that distance appears to
be much more affected by local conditions
than is true of the other materials. Tests
in previous years by Jakob (1966) pro-
duced much the same results.

There was no demonstrable difference
between the biological effectiveness of
thermal and nonthermal fogs of malathion,
as was also found in tests by Mount ez 4l
(1966). Neither was there any difference
in effectiveness between oil and emulsion
formulations as cold fogs. Emulsions were
cleaner materials to work with in formu-
lation and in equipment maintenance than
were the fuel o1l preparations.

Suntmary. Baygon, Dursban and naled
were tested in the feld at Savannah,
Georgia, against caged A. albrmanus, C.
quinquefasciatus, Ae. aegyprr and Ae.

TasLe 5.—Percent kill of adult female mosquitees with various fog formulations of malathion.

Thermal Fogs

{0l solutions) *

Nonthermal Fogs

{o1] solutions) T {cmulsions) 2

Species 150 300’ 150" 300" 150" 300"
Ae. aegypii 94 33 97 89 99 958
An. albimanus 04 84 o6 99 a9 g0
Cri. quingue. o4 82 96 36 ob 86

1 Twrelve test runs,
2 Three test runs.
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zaeniorhynchus. DBaygon and naled were
inferior to Dursban at 2 oz./gal. and only
the latter approached malathion (6 oz./
gal.) in efficacy. C. gqunquefasciatus and
Ae. aegypti were far more difficult to kill
than A. albimanus with either Baygon or
naled. Tests with malathion and naled at
75 feet produced similar results; at 150
and 300 feet, however, malathion was su-
perior. No differences in effectiveness
were detected between thermal and non-
thermal fogs or between oil solutions and
water emulsions.
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