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Comparison of Flight Ability of Solanum Fruit Fly, Bactrocera latifrons (Diptera: Tephritidae) and Oriental Fruit
Fly, Bactrocera dorsalis (Diptera: Tephritidae). Chizuru Hirabayashi, Kazuya Komori!, Yoshiaki Shiroma, Masahiro
Okamoto, and Akito Hamagami® (Naha Plant Protection Station, 2-11-1 Minato-machi, Naha-shi, Okinawa 900-0001,
Japan; E-mail: hirabayashit@pps.maff.go.jp). Res. Bull. Pl. Prot. Japan 48: 19-26 (2012).

Abstract: The flight abilities of the solanum fruit fly (Bactrocera latifrons: hereinafter referred to B.l.) and the Ori-
ental fruit fly (Bactrocera dorsalis: hereinafter referred to B.d.) were compared using a flight mill and a speed gun.
B.d. was eradicated from Japan in 1986, and so in this research we used a laboratory-reared population which had
been introduced into the laboratory prior to the eradication date. The duration and frequency of B.d. flights were
longer and higher than those of B.l. There were no significant differences in flight duration, frequency, and flight
duration per flight between males and females of either species. Differences among ages were found in flight dura-
tions of male B.d. and B.[: flight durations at 2 days old were the shortest, and the durations at 5 days for B.d. and
10 days for B.l. were longer than those of the other ages. On the other hand, there were no significant differences
among ages for females. We conclude that the flight ability of B.d. is higher than that of B.., and that the

males and females of both species disperse to almost the same extent in laboratory.
Key words: flight ability, pest control
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Fig. 1.

Structure of the flight mill.

(a) Rotor: balsa wood, 5mm square X 20 cm long. (b), (d) Metal pins. (c) Clincher (¢1.8 X 32cm).
(e) Extra-fine insect pin (165mm in length, 0.16 mm in diameter; Shiga Konchu Fukyu).
(f) Polyethylene foam or balsa wood. (g) LED sensor (PS-52T, Keyence; Photoelectric amplifier, PS-25, Keyence).
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Fig. 2. Detecting flight speed with speed gun.
(A) Detecting flight speed of flies in flight in the cage.
(B) Upper value indicates highest speed; lower value is current speed.
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Fig. 3. Flight duration of B. dorsalis (B.d.) and B. latifrons (B.l.).
Flight duration of B. dorsalis (B.d) and B. latifrons (B.l.), measured with a flight mill.
Tests were usually conducted from 09:00 to 21:00. Numbers in parentheses are replications of different individual insects.
Data were log;, transformed prior to ANOVA. There was no significant difference among values. Bars show the standard error. Values accompanied
by different letters were significantly different (Tukey-Kramer's HSD test, p<0.05).

Fig. 4. Comparison of flight duration of B. dorsalis and B. latifrons.
The highest values recorded (average) for each day were used to compare each group.
Numbers in parentheses are replications of different individual insects. Data were log;, transformed prior to ANOVA. There were no significant
differences among values. Bars show the standard error. Values accompanied by different letters were significantly different (Tukey-Kramer's HSD
test, p<0.05).
W B. dorsalis (&), U1 B. dorsalis (%), B B. latifrons (3), | B. latifrons (%).
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Fig. 5. Flight frequency of B. dorsalis (B.d.) and B. latifrons (B.l.), measured with a flight mill.
Tests were usually conducted from 09:00 to 21:00. Numbers in parentheses are replications of different individual insects.
Data were log), transformed prior to ANOVA. There were no significant differences among values. Bars show the standard error.

Fig 6. Comparison of flight frequency of B. dorsalis (B.d.) and B. latifrons (B.L.).

The highest values recorded (average) or each day were used to compare each group.
Numbers in parentheses are replications of different individual insects. Data were log), transformed prior to ANOVA. There were no significant

difference among values.
Bars show the standard error. Values accompanied by different letters were significantly different (Tukey-Kramer's HSD test, p<0.05).
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Fig. 7. Flight duration per flight of B. dorsalis (B.d.) and B. latifrons (B.l.), measured with a flight mill.

Tests were usually conducted from 09:00 to 21:00. Numbers in parentheses are replications of different individual insects.
Data were log;, transformed prior to ANOVA. There were no significant differences among values. Bars show the standard error. Values
accompanied by different letters were significantly different (Tukey-Kramer's HSD test, p<0.05).

Fig. 8. Flight distance per 12 hrs (usually 09:00-21:00) of B. dorsalis (B.d.) and B. latifrons (B.L.).
Flight distances were estimated as flight velocity multiplied by flight duration.
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