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ATTRACTION OF COLORED PLASTICIZED CORRUGATED BOARDS TO
ADULT STABLE FLIES, STOMOXYS CALCITRANS (DIPTERA: MUSCIDAE)

J. E. CILEK
John A. Mulrennan, Sr. Public Health Entomology Research and Education Center
College of Engineering Sciences, Technology and Agriculture, Florida A & M University
4000 Frankford Avenue, Panama City, FL. 32405

ABSTRACT

The attraction of colored plasticized corrugated boards covered with adhesive to trap adult
stable flies was investigated on Florida panhandle beaches. Colors consisted of blue, red, or-
ange, and three types of white (horizontal ribbed, vertical ribbed, or opaque). Boards mea-
sured 67.3 cm (length) by 31.7 cm (height) and were placed on slotted wooden stakes, 30 m
apart, along a linear transect. Fly collections were significantly (P < 0.05) greater on blue
boards than on orange and white but there was no difference between red and blue boards.
Spectral reflectance of boards peaked at 503 nm for blue, 638 nm for red, while orange and
the 3 types of white boards peaked at about 630 nm. Blue boards exhibited the lowest reflec-
tive intensity when compared with the rest of the colors. Because stable flies were collected
from all boards it is surmised that the boards provided leeward surfaces on which to land or
remain perched in the windy beach environment. Significantly more flies were collected
from the leeward side of boards compared with the windward side. Moreover, the boards may
have provided vertical platforms for adult stable fly assembly, thermoregulation, and/or
mating. Adhesive-treated corrugated plasticized boards may be a suitable method for luring
stable flies away from human or animal hosts in recreation areas to reduce annoyance from
biting pests.
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RESUMEN

La atraccién de los adultos de la mosca de establo hacia tablas plastificadas de colores y co-
rrugadas y cubiertas con un adhesivo para atrapar las moscas fue investigada en las playas
del noroeste de la Florida. Los colores consistieron en azul, rojo, anaranjado, y tres clases de
blanco (cordoncillado horizontalmente, cordoncillado verticalmente, u opaco). La tablas me-
dian 67.3 cm (de largo) por 31.7 cm (de alto) y fueron puestas sobre estacas de madera con una
ranura separadas por 30 m, por un transecto lineal. El nimero de moscas recolectadas fueron
significativamente mayores (P < 0.05) en las tablas en azul que en las tablas anaranjadas o
blancas pero no habia una diferencia entre las tablas rojas y las azules. La reflexién espectral
de las tablas fue mas alta en 503 nm para la azul, 638 nm para la roja, mientras que la més
alta para la anaranjada y las tres clases blancas fueron arrededor de 630 nm. Las tablas azu-
les exhibieron la intensidad reflectiva méas baja cuando fue comparada con el resto de los co-
lores. Puesto que las mosca de establo fueron recolectadas de todas las tablas, se asume que
las tablas proveen superficies sotaventos para aterrizar o quedar posadas en el ambiente ai-
roso de la playa. El numero de las moscas recolectadas del lado sotavento de las tablas fue sig-
nificativamente mayor comparado con el lado barlavento. Ademads, las tablas pudieron
proveen plataformas verticales para la congregacion de los adultos de la mosca de establo, la
termoregulacién y/o el apareamiento. Las tablas plastificadas corrugadas tratadas con adhe-
sivo pueden ser un método apropiado para atraer las moscas del establo fuera de los hospe-
deros humanos y animales en dreas de recreo para reducir las picaduras de estas plagas.

Adult stable flies (Stomoxys calcitrans [L.]) are
primarily blood-feeding pests of cattle. These
flies, however, can be serious biting pests of hu-
mans when their primary animal hosts are ab-
sent. Oftentimes stable flies negatively impact
the use of recreational areas (Newson 1977). Con-
gregations of host-seeking stable flies, primarily
associated with cold front passage, occur regu-
larly on Florida’s panhandle beaches from late
summer through fall (King & Lenert 1936;
Hogsette et al. 1987). A considerable amount of

research has been conducted on the biology and
management of this pest in an effort to minimize
its impact on tourism (Simmons 1944; Hogsette et
al. 1981; Dukes & Hallmon 1984; Hogsette et al.
1987; Jones et al. 1991).

The major control effort is targeted against
adult fly populations because stable fly larval
habitats are not present along the beaches. Aeri-
ally applied insecticides provide only temporary
control and are constrained by prevailing
weather conditions. Moreover, public concern and
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environmental issues associated with area-wide
application of pesticides within or near coastal
ecosystems is increasing. Methods that minimize
the application of pesticides while allowing indi-
viduals to manage biting pests in their immediate
environment may be advantageous. This study
was initiated to evaluate the attractiveness of col-
ored corrugated plasticized boards covered with
adhesive, as traps, against adult stable flies on
Florida panhandle beaches.

MATERIALS AND METHODS

This study was conducted on a sandy beach on
the Gulf of Mexico (Panama City Beach), Bay
County, Florida where stable flies often congregate
after the passage of cold fronts. Corrugated plasti-
cized boards, 67.3 cm length by 31.7 cm height
(Aluma Panel, Cumming, GA), were evaluated as
trapping surfaces. Plastic boards were used be-
cause they were easily obtainable and would re-
tain their rigidity in the high humidity and winds
of coastal environments. Each board was com-
posed of two outer smooth surfaces sandwiched be-
tween an inner series of parallel grooves and
ridges (referred to here as “ribbing”) to strengthen
the material. Red, blue, orange, and 3 types of
white (i.e., horizontal ribbing or vertical ribbing,
visible through the boards when held up to a
bright light, and opaque no visible ribbing) were
obtained from the manufacturer. These colors
were chosen for testing based on previous work by
Agee and Patterson (1983), Waldbillig (1968), Wil-
liams (1973), Ruff (1979), and Mihok et al. (1995).
Evaluation of ribbing orientation on the white
boards corresponded to work conducted by Pickens
(1991) with electrocution grids. He recorded that
flies were attracted to high-contrast, narrow
width, multiple-edge patterns. The red, blue, and
orange boards were horizontally ribbed in order to
prevent buckling by winds on the beach. The rib-
bing was not visible through those panels.

Boards were completely covered with a thin,
approximately 0.3 cm® film of brushable Tangle-
trap Insect Coating© (Tanglefoot, Grand Rapids,
MI) and placed vertically about 60 cm from the
ground surface in slotted 5 cm by 5 cm by 122 cm
wooden stakes. Stakes were placed 30 m apart in
an east to west linear transect parallel to the
shoreline approximately 50 m from the water’s
edge. Each board faced north-south (i.e., into the
wind) with the longest edge parallel with the
ground.

From September 18 through November 14,
during 1996 and 1998, boards were set out when
stable flies were observed on the beaches, usually
within 24 h after passage of a cold front with sus-
tained northerly winds. After 24 h, the total num-
ber of flies on each side of the board was counted
separately and recorded. Boards were randomly
placed along the transect and used once for each
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24 h collection period. The 24-hr collection period
used 3 of each color and type of board for a total of
18 panels. Wind speed was monitored using an
electronic anemometer (Turbo MeterF, Ben
Meadows Co., Atlanta, GA) and averaged 9.3 = 0.3
km/hr while wind direction during testing was
primarily north-northwest.

Reflectance measurements of the colored boards
used a USB 2000 Fiber Optic Spectrophotometer
(Ocean Optics, Inc., Dunedin, FL) a UV2 UV-Vis
detector, 1.2 mm lens, 25 um slit, and its bundled
software that reads from 200 to 850 nm. A 12 volt
tungsten bulb was attached to the top of an
acrylic plastic box, 3 cm away from and angled at
35 degrees to a horizontal surface containing the
flat sample (10 cm square). A fiber optic cable was
set 3 cm away from the same flat sample, and an-
gled 35 degrees to it, pointed at the center of the
light spot produced by the tungsten bulb. The ref-
erence standard was black polyester cloth, and
the sample measurements were subtracted from
the intensities recorded for this standard from
400 to 850 nm using Excel and a laptop PC.

Statistical Analyses

The mean number of flies per color and side,
per year, was transformed via Vx + 1 before anal-
ysis and subjected to analysis of variance (SAS
Institute 1990). No significant interaction be-
tween year and panel color was observed for data
collected during both years (F' = 0.45; df 5, 492; P
= 0.814). Therefore, data were summarized by
color. In addition, no significant interaction be-
tween year and panel surface was observed for fly
collection data from leeward and windward board
surfaces (F = 0.07;df 5,984; P = 0.996). Data were
pooled and compared by board surface. Mean sep-
aration of fly data from board surface, by color,
used Student-Neuman-Keuls (P < 0.05), whereas
Student’s ¢ (P < 0.05) was used to compare overall
fly numbers on leeward and windward board sur-
faces (Sokal & Rohlf 1981). The overall data set
consisted of 14 collection days for each year.

RESULTS AND DISCUSSION

Significantly more stable flies were collected
from blue boards compared with orange or the 3
types of white boards (Table 1). There was no dif-
ference between the number of flies on the blue or
red boards. Also stable fly abundance on red, or-
ange, and the three types of white boards did not
differ from each other. Flies on white boards with
horizontal or vertical ribbing were not signifi-
cantly different, nor did the opacity of the board
increase collections. Spectral analyses revealed
that the reflectivity of blue boards peaked at 503
nm, at 638 nm for red, at 630 nm for orange and
opaque, while the white horizontal and vertical
ribbed boards peaked at 632 nm (Fig. 1). Blue ex-
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TABLE 1. COMPARISON OF MEAN STABLE FLY (+SE) ABUN-
DANCE ON ADHESIVE-TREATED PLASTICIZED
CORRUGATED BOARDS OF VARIOUS COLORS AND
ORIENTATIONS ON A FLORIDA PANHANDLE
BEACH ALONG THE GULF OF MEXICO.
Mean no. flies
Treatment n (£SE)*
Blue 84 209.7+234a
Red 84  194.6 £ 27.9 ab
White (opaque) 84 1259+16.2b
White (horizontal ribbing) 84 1202x172b
White (vertical ribbing) 84 123.6+174b
Orange 84 125.6+20.4b
Overall board orientation
Board facing leeward side 504 116.0+x7.0A
Board facing windward side 504 339+2.78B
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“Means followed by the same letter are not significantly dif-
ferent (>0.05) using Student-Newman-Keuls test (for lower
case letters) or t-test (for upper case letters).
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hibited the lowest reflectance intensity compared
with the rest of the other colors.

Stable fly preference for variously colored and
reflective surfaces have been reported by a vari-
ety of workers. Williams (1973) showed that
translucent Alsynite panels were more effective
at capturing stable flies than panels painted ei-
ther red or black. Ruff (1979) found white flat
panels of the same material were most attractive
while horizontally corrugated gold panels were
least attractive. Cilek (2002) reported that un-
painted inflated beach balls (with blue, yellow,
red, and white diamond-shaped panels) covered
with adhesive were more attractive than solid
white, black or black/white balls. Mihok (2002a)
reported that cloth traps with vertical blue and
black contrasting surfaces appeared to attract
Stomoxys spp. in Kenya. Also traps composed of
pure cotton dyed with phthalogen blue, that ex-
hibited low reflectance at a peak wavelength of
466 nm, would be the ideal for attracting these
species (Mihok 2002b).
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Fig. 1. Spectral reflectance curves of various colors and types of plasticized corrugated boards.
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Agee and Patterson (1983) cited several au-
thors who felt that some species of biting flies
landed preferentially on low-reflective surfaces
rather than on certain colors. Later, Allan et al.
(1987) stated that host-seeking stable flies were
attracted to low-intensity wavelengths ranging
from 360 nm [UV] to 550 nm [blue-green]. This
explained the reason why S. calcitrans collections
were greatest on blue boards. It is unknown why
the blue and red boards were not significantly dif-
ferent when collection abundance was compared.
Although these two colors substantially differed
in intensity and wavelength reflectance peaks,
greater variation occurred between these fly col-
lections than collections from the rest of the col-
ored boards.

Each board probably provided leeward wind-
breaks that allowed flies to land and remain
perched in the windy environment. In fact, stable
fly abundance was significantly greater on the
leeward side of boards compared with the wind-
ward side (Table 1). Broce et al. (1991) reported
that stable flies often oriented, and preferably
landed, on the leeward side of objects. But just as
importantly, these panels may have provided ver-
tical platforms for adult stable fly assembly,
thermoregulation, and/or mating (Buschman &
Patterson 1981).

It was not the intent of this study to examine
stable fly trapping efficiency of the colored boards
with that of a trap standard (e.g., Alsynite cylin-
ders [Broce 1988]). However, because the Alsynite
cylinder is a standard method to sample stable
flies it may be of interest to compare the flies
caught per cm?® of both traps in similar habitats.
Cilek (2002) reported that adhesive-treated Al-
synite cylinders placed on northwest Florida
beaches caught an average of 0.004 + 0.001 flies
per cm® while the colored boards, in this study, av-
eraged 0.070 = 0.004 flies per cm”.

Adhesive-treated plasticized corrugated boards
proved to be a quick and inexpensive way to trap
stable flies in the coastal environs. This type of
board is readily available in a variety of sizes and
colors from local print and office supply sources so
that the general public could fabricate this trap to
reduce annoyance from host-seeking flies.
Whether this trap would be useful to reduce sta-
ble flies on beach and other recreational areas, or
animal facilities, warrants further investigation.

ACKNOWLEDGMENTS

I thank Mary Ann Olson and Jamie Coughlin for
their assistance in data collection. Special appreciation
is extended to Dave Carlson, USDA, Center for Medical,
Agricultural, and Veterinary Entomology, Gainesville,
for conducting the spectral analyses. This study was
conducted under research/collecting permits 08239621
and 98073111 from the Florida Department of Environ-
mental Protection, Division of Recreation and Parks.

423

REFERENCES CITED

AGEE, H. R., AND R. S. PATTERSON. 1983. Spectral sen-
sitivity of stable, face, and horn flies and behavioral
responses of stable flies to visual traps (Diptera:
Muscidae). Environ. Entomol. 12: 1823-1828.

ALLAN, S. A, J. F. DAY, AND J. D. EDMAN. 1987. Visual
ecology of biting flies. Ann. Rev. Entomol. 32: 297-316

BROCE, A. B. 1988. An improved Alsynite trap for stable
flies, Stomoxys calcitrans (Diptera: Muscidae). d.
Med. Entomol. 25: 406-409.

BROCE, A. B., J. R. SCHWENKE, AND K. E. HAMPTON.
1991. Landing pattern of stable flies (Diptera: Mus-
cidae) on the Alsynite cylinder trap: effect of wind
speed and direction. J. Med. Entomol. 28: 730-733.

BUSCHMAN, L. L., AND R. S. PATTERSON. 1981. Assembly,
mating, and thermoregulating behavior of stable flies
under field conditions. Environ. Entomol. 10: 16-21.

CILEK, J. E. 2002. Attraction of beach ball decoys to
adult Stomoxys calcitrans (Diptera: Muscidae). d.
Med. Entomol. 39: 127-129.

DUKES, J. C., AND C. F. HALLMON. 1984. Laboratory
tests for control of adult stable flies. J. Florida Anti-
Mosq. Assoc. 55: 6-9.

HOGSETTE, J. A., J. P. RUFF, AND C. J. JONES. 1987. Sta-
ble fly: biology and control in northwest Florida. J.
Agric. Entomol. 4: 1-11.

HOGSETTE, J. A., J. P. RUFF, AND M. J. MCGOWAN. 1981.
Stable fly integrated pest management (IPM) in
northwest Florida. J. Florida Anti-Mosquito Associa-
tion 52: 48-52.

JONES, C. J., J. A. HOGSETTE, R. S. PATTERSON, D. E.
MOLINE, G. D. Propp, J. F. MiLIO, L. G. RICKARD,
AND J. P. RUFF. 1991. Origin of stable flies (Diptera:
Muscidae) on west Florida beaches: electrophoretic
analysis of dispersal. J. Med. Entomol. 787-795.

KING, W. V., AND L. G. LENERT. 1936. Outbreaks of Sto-
moxys calcitrans L. (“dog flies”) along Florida’s
northwest coast. Florida Entomol. 19: 32-39.

MIHOK, S. 2002a. The development of a multipurpose
trap (the Nzi) for tsetse and other biting flies. Bull.
Entomol. Res. 92: 385-403.

MIHOK, S. 2002b. Biting flies-the Nzi trap. http:/infor-
matics.icipe.org/nzi/index/htm (accessed June 18,
2003)

MIHOK, S., E. K. KANGETHE, AND G. K. KAMU. 1995.
Trials of traps and attractants for Stomoxys spp.
(Diptera: Muscidae). J. Med. Entomol. 32: 283-289.

NEWSON, H. D. 1977. Arthropod problems in recreation
areas. Ann. Rev. Entomol. 22: 333-353.

PICKENS, L. G. 1991. Battery-powered electrocuting
trap for stable flies (Diptera: Muscidae). J. Med. En-
tomol. 28: 822-830.

RUFF, J. P. 1979. Trapping effectiveness of several combi-
nations of colors and textures of sticky traps for stable
flies, Stomoxys calcitrans. Mosq. News 39: 290-292.

SAS INSTITUTE. 1990. SAS procedures guide, version 6,
3rd ed. SAS Institute, Cary, NC.

SIMMONS, S. W. 1944. Observations on the biology of the
stable fly in Florida. J. Econ. Entomol. 37: 680-685.

SOKAL, R. R., AND F. J. ROHLF. 1981. Biometry, 2nd ed.
Freeman, San Francisco, CA.

WALDBILLIG, R. C. 1968. Color vision of the female sta-
ble fly, Stomoxys calcitrans. Annals Entomol. Soc.
America. 61: 789-791.

WILLIAMS, D. F. 1973. Sticky traps for sampling popula-
tions of Stomoxys calcitrans. J. Econ. Entomol. 66:
1279-1280.

Downloaded From: https://bioone.org/journals/Florida-Entomologist on 31 May 2024
Terms of Use: https://bioone.org/terms-of-use



