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CONTROL OF ADULT SAND FLIES BY AIRPLANE
SPRAYING WITH DDT'!

A. H. MappEN, A. W. LiNpQuisT, O. M. LoNGcoy, and E. F. KNIPLING®

United States Department of Agriculture, Agricultural Research
Administration, Bureau of Entomology and Plant Quarantine

Biting midges of the genus Culicoides are extremely annoy-
ing to man during certain seasons of the year at various points
along the southern portion of the Atlantic seaboard. The
common name “sand fly” used by people living in these areas
ig considered appropriate (Dove et al. 1932), although the same
‘name usually appears in the literature in connection with the
genus Phlebotomus. Owing to the importance of these insects
from a pest standpoint, and because they are related to those
forms which transmit disease, two tests were conducted in
Florida in 1945 to determine whether or not airplane spraying
with DDT against the adults offered any promise as a means
of control. ‘

The first test (test 1) was conducted in Dade County near
Miami during the early part of April.® The area selected for

! This work was conducted under a transfer of funds, recommended by
the Committee on Medical Research, from the Office of Scient:fic Research
and Development to the Bureau of Entomology and Plant Quarantine.

2 Acknowledgment is made of the assistance of Charles Lewis, Charles
Wood, Jr., and bernard Knecht.

3F‘lﬁ'ed H. Stutz, director, and assoc1ates of the Dade County Ant1-
Mosquito District assisted with this test.
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the test plot was 4 200-acre black mangrove swamp which
appeared to be large enough to reduce the factor of migration.
Most of the area was favorable for sand fly breeding, and
probably the greater part of the adult population present had
emerged within the plot. The cover apparently represented a
young. gecond growth, being rather low (average height about
20 feet) and fairly open. Cuts 8 to 10 feet wide along the
numerous drainage ditches in the area also favored spray pene-
tration from above.

Adult sand fly populations are subject to natural fluctuations
in abundance produced by high tides or rainfall. Two weeks
previous to this test a peak had occurred, but at the time of
the test a decline was in progress. Furthermore, cool weather
and high winds before and after treatment reduced the activity
of the individuals present. An average of four counts made
over a period of 2 days prior to treatment gave a biting rate
of 7 per minute. The rate was much lower in the untreated
area used as a check, but it remained fairly constant for several
days. ‘

The treatment was applied immediately after daybreak under
conditions favorable for airplane spraying. A Piper Cub (Army
L-4B) airplane equipped with a breaker-bar sprayer designed
by C. N. Husman, O. M. Longcoy, and H. S. Hensley was used.
This sprayer consists essentially of a 3-foot spray pipe suspended
beneath each wing. Each pipe is perforated along the trailing
edge by 24 equally spaced holes (No. 71 drill gage). The spray
material is driven through these holes under a pressure of 70
pounds per square inch, and strikes against the concave face
of a breaker bar fixed at a distance of 34 inch behind the pipe.
The combination of force of impact and air turbulence produces
a rather fine spray. Application was made at a speed of 60
miles per hour and an altitude of about 40 feet above the cover.
The swath width was 80 feet. A spray solution consisting of
5 percent of DDT in No. 2 fuel oil was applied at the rate of
2 quarts per acre.

Observations made in the area during treatment showed
that the spray particles penetrated the cover very satisfactorily.
No immediate biting inhibition or reduction in numbers of
“adults was indicated, but they appeared to be activated, at least
temporarily, by contact with the spray. Large numbers flew
up from the short mangrove shoots along the sides of one of
the drainage ditches immediately after the spray particles
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landed, but these individuals soon settled and were lost from
sight.

The treatment was evaluated by counting the number of
bites per minute on the bare forearms. These counts were
made between 7:00 and 9:30 a.m., and 7:00 and 8:30 p.m.
(Eastern War Time) when the greatest amount of activity
occurred. Counts were made before and after treatment in
the plot and in a nearby untreated area. As far as possible
counts were made simultaneously in the treated and untreated
plots. The counts were taken in the central portion of each
area to avoid recording the bites of sand flies migrating from
other locations. Since the minute size of these insects makes
them extremely difficult to see with the unaided eye, a count -
of the biting rate is more feasible than a count of the landing
rate, such as is used in determining the results of airplane
spraying against adult mosquitoes (Lindquist et al. 1945).

The second test (test 2) was conducted at the Naval Air
Gunnery Station, New Smyrna, Fla., during the latter part
of July.t The area treated consisted of a 200-acre salt marsh
covered with scattered clumps of mangrove and a 50-acre plot
on which the station buildings and landing field were located.
The marsh plot was a portion of a large breeding area and was
located directly in front of the station. The principal source
of infestation seemed to be located in this area and, therefore,
to provide maximum protection, the plot was laid out in the
form of a strip 4,224 feet long and 2,000 feet wide. This plot
was expected to serve as a barrier against the movement of
sand flies into the station area. The treatment over the station
was applied at a higher dosage than that applied to the marsh
area, to provide residual action against sand flies moving through
or around the barrier, or coming in from other breeding areas.

The treatment was applied by a Stearman (Army PT-17)
airplane equipped with a breaker-bar sprayer similar to that
used on the Cub. The spray pipes were longer, however, and
there were 50 (No. 70 gage) holes in each. A solution of 5 per-
cent of DDT and 10 percent of S/V Culicide Oil B (chiefly
methyl and polymethyl naphthalenes) in No. 2 fuel oil was
used at the rate of 2 quarts per acre over the marsh and 1 gallon
per acre over the station. The speed of the airplane was 90
miles per hour and the altitude about 35 to 40 feet above the

* Through the courtesy and cooperation of Lt. Comdr. W. P. Voglesang,
Officer in Charge.
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cover in the marsh area. A swath width of 110 feet was used
over the marsh, but this was reduced to about 55 feet over the
station area to obtain the higher dosage. The application was
made early in the morning when there was no wind and the
spray particles settled to the surface satisfactorily. After treat-
ment a readily visible film of oil was noted on pools of water
both in the open marsh and under the mangrove trees.

The extent and duration of control in the marsh plot was
obtained by the same methods described for the first test. For
the practical aspects of the test, observations were made on the
length of time the station area was protected from reinfestation.

The results of these tests are presented in Table 1. In gen-
eral, in test 1 there is close agreement between the percentage
control calculated on the basis of the average pretreatment
counts and the percentage control calculated on the basis of the
average counts made in the untreated area. These data show
that there was almost complete control up to the fourth morn-
ing after treatment. Supplemental counts (not included in the
table) made for 2 weeks after treatment gave some indications
of continued reduction throughout this period, but a highly
satisfactory degree of control was not maintained beyond 4
days.

In test 2, as calculated on the average pretreatment count,
‘the percentage control remained at a fairly high level for 4
- days after treatment. However, there was a rather sharp
natural reduction in the population during this same time, as
is shown by the records taken in the untreated area used as a
check. The percentage control is somewhat lower over the
4-day period when this factor is introduced into the calculation
through the use of Abbott’s formula. Since there was such a
natural decline in population, the results of this test are not
conclusive. It is apparent, however, that the initial control was
very high, and that the duration of effectiveness of the treat-
ment was somewhat comparable to that obtained in the previous
test.

General observations and biting counts in the station area
showed that no sand flies were present until 6 days after treat-
ment. At this:time the natural reduction had reached such a
point that the limited numbers present did not constitute a
problem. - o ’ :
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TABLE 1.—RESULTS OBTAINED AGAINST ADULT SAND FLIES WITH A 5-
PERCENT DDT SOLUTION APPLIED FROM AN AIRPLANE AT THE RATE oOF
2 QUARTS PER ACRE.

Average Bites C()ntrd in Treated
Counts per Minute Area Based on—-

Date of Un- " Un- Pretreat-
Application | Treated | treated | Treated treated ment Check
Area Area Area | Area Counts Count
Number| Number| Number | Number | Percent | Percent

Test 1
Before Treatment
April

3 (p.m.) 8 — 8 — — _
4 (a.m.) 7 — 18 —_— —_ —
4 (p.m.) 10 10 0 0 — —
5 (a.m.) 6 7 3 0.6 —_ —

After Treatment
5 (am.)* 17 3 0.05 1.7 99 96
5 (p.m.) 15 13 0.1 0.3 99 67
6 (a.m.) 18 20 0 0 100 —_—
6 (p.m.) 15 17 0 1.7 100 100
7 (am.)** 20 22 0 0.01 100 100
8 (p.m.) 7 15 0 2.04 100 100
9 (a.m.) 12 7 0 0 100 —
10 (a.m.) 11 7 b.Y 5.3 21 0

| I
Test 2
Before Treatment
July

26 (p.m.) 21 50 9 5 —_— —
27 (a.m.) 23 25 4 6 —_ —

After Treatment

I

27 (p.m.) 50 50 0.24 2.2 96 907
(8 (am.) 50 50 1 2.3 85 | 64t
31 (p.m.) Il 50 | 54 0.7 2 89 [| 70t

* 1 hour after treatment.

D ** Counts alter April 7 were conducied by personnel of the Dade County Anti-Mosquito
istrict.

1 Abbott’s formula was used in these calculations.

- Although these tests show that airplane spraying with DDT
is effective against adult sand flies, no indications were obtained
of the duration of effectiveness of' such treatments under condi-
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tions of a rising sand fly population. Little is known concern-
ing the adults of this genus, or of the factors affecting their
migration or other activities. It is possible that satisfactory
control under all conditions might involve the treatment of
larger areas, or the use of higher dosages of DDT. The fluctua-
tions in population and the limited periods of maximum adult
abundance increase the difficulties of the problem. Further tests
are needed with both airplane and ground spraying equipment.

SUMMARY. Tests were conducted to determine the effective-
ness of airplane spraying with DDT against adult sand flies
(Culicoides). In the treatment of a 200-acre black mangrove
swamp with a 5-percent DDT solution at the rate of 2 quarts
per acre, a high degree of control was maintained over a 4-day
period and some additional control was indicated up to 2 weeks
after treatment. Similar results were obtained with a 5-percent
DDT solution applied at the rate of 2 quarts per acre over a
200-acre salt-marsh test plot and 1 gallon per acre over an air
station. The treated plot served as a barrier against sand flies
moving toward the station. Observations on the station grounds
showed that this area received complete protection until 6 days
after the treatment was applied. It is concluded that this method
of control is promising, but further work is needed to provide
additional information on the problem.
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ACTIVITIES OF THE FLORIDA ENTOMOLOGICAL SOCIETY

In October 1945 a letter from the President and Secretary
was sent to all members of the Society. It announced plans for
an annual meeting and requested the members to supply in-
- formation indicating whether they would attend the meeting,
and if they would present a paper. The replies indicated such
a small attendance that it seemed inadvisable to try to hold a
meeting in the fall. A second letter inquiring about the desir-
ability of a meeting during the winter or spring, brought forth
a very meager response and the Executive Committee deemed
it wise to cancel all plans for the meeting.



