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ULTRALOW VOLUME AERIAL SPRAYS FOR THE CONTROL
OF HIPPELATES GNATS AND OTHER FLiESl

RICHARD C. AXTELL
Departmentof Entomology,North CarolinaState University,

Raleigh,N. C. 27607

ABSTRACT

The mortalities among cagedHippelates pusio Loew, H. pallipes (Loew),
Musca domestica Linnaeus (house flies) and Phormia regina (Meigen) (black
blow flies) were determined after exposure to ultralow volume aerial
applications of GARDONA@ (2-ch10ro-1-(2, 4, 5-trichlorophenyl vinyl
dimethyl phosphate), propoxur, fenthion and naled. About 2 oz/A of 44%
GARDONA or 1.0 oz/A of 85% naled was effective against Hippelates gnats
and P. regina. Fenthion (93%) was partially effective at 2.0 oz/A while
propoxur was relatively ineffective. Only naled was effective against the
house fly.

Key Words: Ultralow volume, eye gnats, Hippelates, house fly, black blow
fly.

Hippelates eye gnats (Diptera: Chloropidae) are readily attracted to man
and animals. They can be extremely annoying and are possibly vectors of
human eye diseases (Dow and Hines 1957) and skin infections (Bassett 1970).

1 This research supported in part by U. S. Public Health Service Research Grant
EC-246 from the Environmental Control Administration. Paper no. 3297 of the
Journal Series of North Carolina State University Agricultural Experiment Station.
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In the southeastern United States, H. pusio Loew and H. pallipes (Loew) are
often abundant and are attracted to man and domestic animals (Axtell and
Edwards 1970a). Several insecticide residues have been evaluated against the
adults of these species (Axtell and Edwards 1970b) and insecticidal fogs have
been tested against caged adult H. pusio (Axtell and Edwards 1970c).
Chemical control of the adult gnats is likely to involve treatment of large
areas due to the mobility of these insects (Dow 1959). Ultralow volume
insecticide applications by aircraft is a possible practical method but data
have not been reported on the effectiveness of chemicals against eye gnats
when applied in this manner. (Lofgren 1970). Methods to control eye gnats in
an area should also be effective against other common nuisance species of
flies in order to be more economicially practical. Therefore, tests were
conducted with 4 insecticides against eye gnats, house flies and blow flies.

MATERIAL AND METHODS

The H. pusio Loew and H. pallipes (Loew) used in the tests were 3-5 day
old adults from colonies established in 1963-64. Rearing and handling
methods (Axtell 1964) were modifications of the techniques used by Bay and
Legner (1964). Wild gnats were trapped (with fish bait) in the field the day
prior to testing and were a mixture of H. pusio and H. bishoppi Sabrosky.
The house flies, Musca domestica L., and black blow flies, Phormia regina
(Meigen), were reared to the adult stage from poultry manure infested with
larvae. These flies were used in the tests 3-5 days after emergence from the
puparia. Prior to insectcide exposure the gnats had access to the standard
adult diet consisting of a mixture of dried blood, strained prunes and honey.
The flies were provided with sugar and milk diluted with water.

The following testing procedure was used. After anesthetization with CO2,
150 flies were placed in each exposure cage. These cages were round (13 cm
diam X 1 cm thick) metal embroidery hoops with 32 mesh screen. The
bottom screen was fastened in place with epoxy glue in the inner hoop and
the top screen was held in place by the tight fitting outer hoop. The caged
insects were placed on a wire stake outdoors at 0.5 m above the ground in a
horizontal orientation (the screen sides of the cage parallel to the ground).

The cages were arranged 4 m apart in a randomized block design. Four
cages per species per test were used. The number of species per test varied,
but most tests included all 4 species. The caged insects were placed in
position 10 minutes before time of treatment and left in position for 30
minutes after the treatment. Then they were quickly anesthetized with CO2
and transferred to glass holding jars (0.5 liter) capped with 40 mesh screen
tops. To provide food, a cotton pad soaked in 10% sucrose solution was
placed on the screen top. The jars were held in an air conditioned room
(about 24 C) and dead insects (those unable to walk) were counted at 2 hr, 8
hr and 24 hr after treatment. Untreated insects were handled in the same
manner but they were not placed on the stakes in the field. (Periodically,
untreated insects were placed on stakes in the field testing site prior to a test
and 2 hr after a test to detect contamination of the equipment and test area
which might interfere with the experiments. Very little mortality (0-8%)
occurred in these insects.)

Each test included 1 insecticide at 1 dosage level. The insecticides were
applied by a single engine spray plane (Cessna Ag Wagon) flying at 100 mph



at an altitude of 50 ft. The plane flew 2 adjacent passes 200 ft apart over the
testing area (except where noted otherwise in Table I). Tests with dye cards
and caged insects demonstrated the effective swath width under these
conditions to be 225-250 ft. All tests were conducted in a level area of short
mowed grass at Maxton, N. C., during the period June 18-August 8, 1968,
and in the interval of 6-9 AM when the wind velocity was low.

The insecticide was dispensed from the aircraft through 4 equally spaced

l

nozzles under the wings. A CO2 pressure system developed for ULV aerial
applications was used (Dearman et al. 1965). Slight adjustments of the
pressure and proper selection of the nozzles were used to obtain the desired
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Table I. Nozzle tips and pressures used for ULV aerial applications.

Insecticide Oz Sol. Ox a.i.

(% Solution) Per Acre Per Acre Nozzle No. Psi.

GARDONA (44%) 5.0 2.2 8004 58
4.4 1.9 80015 60a
2.2 1.0 80015 60
1.0 .44 80067 60
0.5 .22 730039 58

propoxur (22.5%) 8.4 1.9 8006 60
4.4 1.0 80015 60b
2.2 .5 80015 60

fenthion (93%) 2.0 1.9 80015 60
1.0 .93 73077 57

naled (85%) 1.2 1.0 8001 60
1.0 .85 8001 40

gJ Dose ob6.;ned j 3 CE1ft;N) pt: SW4tlts. Jz1Do>"",H4i"edbj Ye:(;'':J "'II/ic":,;;",,.
Table 2. Percent mortalities (at 2 hr and 8 hr post treatment) of caged

gnats (Hippelates) and flies exposed to ULV aerial insecticide
spraysa

H. t<J 77l".c,,- ri"do6..c".
Insecticide Oz per H. pusio Gnats regiRa II. P "IIi pes demes-tie-a

(% solution) Acreb 2 hr 8 hr 2 hr 8 hr 2 hr 8 hr 2 hr 8 hr 2 hr 8 hr

GARDONA (44%) 5.0 94 97 100 100 - - 32 29 79 91
4.4 100 100 96 100 - 10 10 95 93
2.2 94c 94c 96c 99c 81 84 8 9 93 93
1.0 85 92 - 62 65
0.5 6 19 - 16 40

Propoxur (22.5%) 8.4 8 13 18 39 8 20 I I
4.4 27 28 3 36 - - 9 5 70 47
2.2 2 I 6 6 - I I 33 36

Fenthion (93%) 2.0 77 85 81c87c 78 77 35c 40c 81 73
1.0 54 99 65 99 92 99 -

naled (85%) 1.2 100 - 100 - 100 - 97d - 100 -
1.0 100 - lOa - lOa - 96d -
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volume of spray. Calibration was confirmed by measuring the output from
each nozzle prior to a test. The combinations of nozzle size (Spraying
Systems Co.) and pressures used are shown in Table 1.

RESULTS AND DISCUSSION

Mortalities among the untreated insects were routinely less than 10%
(usually less than 5%) at 2 and 8 hr posttreatment. Therefore, mortalities
among the treated insects were not corrected for control mortalities. The
control mortalities at 24 hr posttreatment was occasionally high. In the tests
where they were not high there was very little difference between the
mortalities in the treated insects at 8 hr and 24 hr posttreatment. Therefore,
it was concluded that the 24 hr data provided little additional information
and they are not presented.

As shown in Table 2, 44% GARDONA was effective against H. pusio, H.
pallipes and P. regina at doses of 2.2 oz/acre and above. It was inadequate for
the control of house flies even at the highest application rate. Partial control
of blow flies and a high level of H. pusio control was obtained at 1.0 oz/ A. In
all tests most of the mortality occurred by the time of the 2 hr posttreatment
counts.

Propoxur (22.5%) resulted in low mortalities of gnats and house flies at all
dosage levels. The black blow flies were partially controlled at 4.4 oz/ A.
There were little differences between the 2 hr and 8 hr posttreatment
mortalities.

Fenthion (93%) at 2.0 oz/A produced fairly high mortalities of all the
insects except house flies. For H. pusio and H. pallipes, the 8 hr
posttreatment mortalities at 1.0 oz/ A were high while the 2 hr posttreatment
mortalities were much less.

Naled (85%) at 1.0 and 1.2 oz/A resulted in immediate nearly total
mortality of all the insect species. Most of the insects were dead at the time
of transfer to the holding jars. Large area treatments with 85% naled at 1.75
oz/ A have been reported to give excellent control of caged house flies
(DuBose 1970).

From these data it appears that UL V aerial applications of 44%
GARDONA at about 2 oz/ A or 85% naled at 1.0 oz/ A are effective against
adult Hippelates gnats and black blow flies. Fenthion (93%) is partially
effective at 2.0 oz/ A and at higher dosages may be completely effective. Only
naled is effective against the house fly.

These data were obtained with caged insects under optimum exposure
conditions. Treatment of large areas will be required to determine the
effectiveness of UL V aerial applications of these insecticides against mobile
natural populations.
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