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Fig 1.

Methods for establishing and maintaining colonies of F. taiwana. (A) Chlorella cultivation and concentrated algae

liquid. (B) The blood-feeding device was constructed using a glass dish with an inlet feeding unit. (C) Biting midges
fed blood meals. (D) The soil layer of rearing pots was tamped down. (E) Oviposition pots. (F) Oviposition pots

were stored under balanced illumination.
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Fig 2. Development stages of F. taiwana. (A) Egg stage. (B) Larval stage. (C) Pupal stage.
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Fig 3. Swarming and copulation. (A) Female and male adults. (B) Custom-made acrylic cage. The screen on the top of
the cage ensured adequate ventilation. (C) The cage wall transmittance, light illumination, and shadows affected
the mating rate. (D) Copulation occurred in the custom-made acrylic cage. (E) Copulating midges.
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Fig4. Dual-port olfactometer used to quantitatively investigate the response of biting midges to host-derived volatiles. (A)

Schematic and (B) device photographs.
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Fig 5. Choice response of female F. taiwana in a dual-
port olfactometer to CO2 at various flow rates.
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Fig 6. Choice response of female F. taiwana in a dual-port olfactometer to nine odor stimuli in various concentrations.
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Fig 7.

Choice response of female Forcipomyia taiwana in a dual-port olfactometer to 10 odor stimuli in

concentrations.
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xR— BEIRMRSRECBMENELIRE
Table 1. Attraction response of F. taiwana females to different odor stimuli

Attract response (Mean+SEM")
Stimulus (concentration, g/mL) N =

Catch rate Catch index™
Arachidic acid (10) 4 0.18+0.02¢ 0.29+0.03¢
Octenol (10 4 0.18+0.03¢ 0.31+0.06"
Palmitoleic acid (101 4 0.23+0.07< 0.32+0.10"
Palmitic acid (10) 4 0.23+0.07< 0.35+0.10"
Behenic acid (10 4 0.28+0.05% 0.38+0.07"
Lactic acid (13%)+ammonium bicarbonate (5%) 3 0.30+0.15¢ 0.39+0.19b¢
Stearic acid (102) 4 0.26+0.08% 0.40£0.12P¢
Isovaleric acid (107') 4 0.26x0.02¢ 0.41+0.03"
Linoleic acid (102 4 0.28+0.06% 0.47+0.10°
Sodium lactate (13%)+ammonium bicarbonate (5%) 12 0.48+0.112 0.61+0.182
Erucic acid (10 4 0.36+0.08" 0.67+0.14*
Ammonium bicarbonate (10-) 8 0.44+0.122 0.68+0.162

N: number of replicates

*Means within each column followed by the different letters are significantly different at P < 0.05
according to Fisher’s protected Least Significant Difference (LSD) test.

**Catch rate given as a measure of the percentage of trapped biting midges in the trial.

*#**Catch index given as a measure of the relative proportional catch of stimulus versus the hand in the

same trial.
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ABSTRACT

To assess the attractant efficacy of chemical stimulants, a dual-port olfactometer was
used to quantitatively investigate the response of a biting midge, Forcipomyia taiwana
(Shiraki; Diptera: Ceratopogonidae), to host-derived volatiles. Tests were conducted on the
copulated female biting midges aged 9 to 12 days to determine their responses to human
odors and chemicals. The most attractive chemical stimulants to F. taiwana were ammonium
bicarbonate solution (10! g/mL), erucic acid solution (10 g/mL), and a combined solution of
sodium lactate (1.3 x 10! g/mL) and ammonium bicarbonate (5 x 102 g/mL). In terms of
sensitivity and simplicity, the bioassay conducted was especially suited to analyzing this
biting midge; it is a useful tool for searching for new attractive compounds. This work will
hopefully facilitate further research on the chemical ecology of F. taiwana. The potential use
of related attractants for biting midge control is discussed herein.

Key words: Forcipomyia taiwana, dual-port olfactometer, odor stimulus, catch rate, catch
index
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