DOI:10.6662/TESFE.2015011 aEE s2Formosan Entomol. 35: 149-163 (2015) 9L ERE Research report

JFormosan Entomologist

Journal Homepage: entsocjournal.yabee.com.tw

Roosting Preference of the Melon Fly, Bactrocera cucurbitae (Coquillett) (Diptera: Tephritidae)
[Research report]

[AEE (LE : REWER) FEEFZIMR (AEHS]
Jun-Ru Tien, Yi-Yuan Chuang*
Hgm - EwiR
*BHEEE-mail [F chuangyiyu@dragon.nchu.edu.tw
Received: 2015/09/24  Accepted: 2016/01/03  Available online: 2016/01/01

Abstract

The melon fly, Bactrocera cucurtbitae (Coquillett), is an economically important pest of Cucurbitaceae throughout the island of
Taiwan. This study investigated the roosting behavior of the melon fly prior to sunset and evaluated its feasibility for a field survey
and pest management. When both
leaves of the castor bean (Ricinus communis L.) and leaf-mimicking sticky traps were placed in a net cage (47.5 x 47.5 x 47.5 cm),
female melon flies did not exhibit a preference for either. On the other hand, a significantly higher number of males landed on the
leaf-mimicking sticky traps. Thus the leaf-mimicking sticky trap was used for evaluating the roosting behavior of mated and
unmated melon flies in our experiments. In the roosting-site selection test, the results showed that both mated male and unmated
females preferred a height of approximately 180 cm above ground for roosting, with the mean roosting percentages being 48.8%
and 36.5%, respectively. The mated male as well as the unmated female and male flies preferred to roost on the abaxial surface of a
leaf, with the mean roosting percentages being 72.6%, 53.0% and 64.5%, respectively. In the color preference test, the roosting
percentage of mated females differed significantly between dark green, light-green, and yellow leaf-mimicking sticky traps.
However, mated males and both unmated female and male flies had a significantly higher roosting preference for light-green leaf-
mimicking sticky traps, with the mean roosting percentages being 43.09%, 34.56% and 37.41%, respectively. Our preliminary field
test showed that the leaf-mimicking sticky trap placed horizontally caught less non-target organisms than did the conventional
yellow sticky trap. Our results suggest that the leaf-mimicking sticky trap is a potential tool to be integrated into melon fly surveys
and management.
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Fig. 1.

Percentage (mean + SD) of mating Bactrocera cucurbitae, reared in the growth chamber, at different adult

ages. Means with the same letter are not significantly different at the 0.05 level, LSD, ANOVA procedure (SAS

institute 2010).
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Fig. 2. Mean roosting number (mean + SD) of Bactrocera cucurbitae on castor leafs or castor-mimicking leafs at
different observation times. (A) female and (B) male. Means with the same letter are not significantly different
at the 0.05 level, LSD, ANOVA procedure (SAS institute 2010).
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Fig. 3. Mean roosting number (mean + SD) of mated (A) and unmated (B) Bactrocera cucurbitae on leaf-mimicking
sticky traps set at different heights and on other sites in the net cage. Means with the same letter (uppercase:
male; lowercase: female) are not significantly different at the 0.05 level, LSD, ANOVA procedure (SAS institute
2010).
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and underside surfaces of artificial leaf sticky traps. Means with the same letter (uppercase: male; lowercase:
female) are not significantly different at the 0.05 level, LSD, ANOVA procedure (SAS institute 2010).
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(uppercase: male; lowercase: female) are not significantly different at the 0.05 level, LSD, ANOVA procedure
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Fig. 6. Mean catch number (mean + SE) of Bactrocera cucurbitae on artificial leaf sticky traps set at different heights
in the field. Means with the same letter (uppercase: male; lowercase: female) are not significantly different at
the 0.05 level, LSD, ANOVA procedure (SAS institute 2010).
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Fig. 7. Mean catch number (mean + SD) of Bactrocera cucurbitae on artificial leaf sticky traps with different
orientations and on yellow sticky traps in the field. Means with the same letter (uppercase: male; lowercase:
female) are not significantly different at the 0.05 level, LSD, ANOVA procedure (SAS institute 2010).

*— HEHRERERRFCFNFHCENERERREYE
Table 1.  Number of animal species other than melon fly and individuals trapped by leaf-mimicking sticky traps and
yellow sticky traps in a field test conducted in 2013 in Wufeng District, Taichung, Taiwan

Orientation of the Trapped species other than No. of

Traps e

traps melon fly individuals
Leaf-mimicking sticky traps Horizontal Lady bug 1
Vertical Parasitoids 4
Gekko 3
Lady bug 1
Yellow sticky traps Vertical Gekko 1
Lady bug 2
Honey bee 1

o | ERAe R KR R R 2 ThRE - A 2L E 0 A BB EGRES TR T35 5 I RUR
BIATE NE IR RS R AT B S FeE R - (Katsoyannos, 1989; Cornelius et al., 1999;

DAAE St 54 25 ek 5L B 4o 05 T FH BH 0 B0 AR Claudia et al., 2014) {2 S ZEEH ARG B DU
FHE R A A M S R R ZE - 35 BERE M Taa TEERET Ry BRI B R RSER

160 GEE&SS=TTEHE=H



IR TE MR SRR AVEEE - A
WZe st BB CER EAR - 7Y IR
SRR BERG P A M T AERA I 45
TREURUAC IR SRS M ~ M3 R T
PR RGO TE AR - 1 A FEEMEIERR
B RN RS A B 0 i
M ILHBERE . 45E > BDFEAE
FEHOBIERIRIAFH SR 2 B K4S
SRAFMEM -

1A= P& IEAE A FIR T > S5&
fiﬁﬂﬁaﬁ%ﬁmf 7 19.1~32.9C > %éﬁa%i

ERES Y 55.3~89.6% - (HEETH IVENRME - [

éﬂﬁﬁi{?%? I E R - Rl 49.8~96.0%
b4 56.7~98.0%’$+§¢gg1?$§7£@i@>ﬁ (##) K
SEHAREIRIE () #ETNT o FIRZERE
fEEAERAME - BURATHITE AR N E =
HyEREE T o AR R R AR ERE SR
(AR s B AT R A2 » (BB MR T
P B % A A 0 BB S M 15 12 2 R M M AT 75 22
_._!+::|J;/v__4 °

Gra AT R A E RS R - K
FH T ICE B {6 2% HH BB FH B 3R By w120
Sl - BURHR GO ERIEE = ARSI - DL
HE =S 180 em HYZK AR mT S e i
HISBRIRAE » ARORSERCH MRS - FE ]S
JE R~ BB B M6 T0E - > %ﬁﬂiﬁw
RIZRZME - PR HREB SRS
B TEIMERN Y 2 (B -

5|3

Agarwal ML, Sharma DD, Rahman O.
1987. Melon fruit fly and its control.
Indian Horticulture 32: 10-11.

Claudia D, Mathis S, Feichtinger G. 2014.

A new visual trap for Rhagoletis cerasi

(L.) (Diptera: Tephritidae). Insects 5:
564-576.

Cornelius ML, Duan JJ, Messing RH. 1999.
Visual stimuli and the response of
female oriental fruit flies (Diptera:
Tephritidae) to fruit-mimicking traps.
J Econ Entomol 92: 121-129.

Dhillon MK, Singh R, Naresh JS, Sharma
HC. 2005. The melon fruit fly,
Bactrocera cucurbitae: A review of its
biology and management. J Insect Sci
5: 40-55.

Ilwahashi O, Majima T. 1986. Lek
formation and male-male competition
in the melon fly, Dacus cucurbitae
Coquillett (Diptera: Tephritidae). Appl
Entomol Zool 21: 70-75.

Katsoyannos Bl. 1989. Response to shape,
size and color. pp 307-324. In:
Robinson A and Hooper GH (eds).
Fruit flies: their biology, natural
enemies and control, vol. 3A. Elsevier,
Amsterdam.

Klungness LM, Jang EB, Mau RFL,
Vargas RI, Sugano JS, Fujitani E.
2005. New sanitation techniques for

tephritid  fruit flies

(Diptera: Tephritidae) in Hawaii. J

controlling

Appl Sci and Environ Manage 9: 5-15.
Koyama J, Kakinohana H, Miyatake T.

2004. Eradication of the melon fly,

Bactrocera Cucurbitae, in dJapan:
importance of behavior, ecology,
genetics, and evolution. Annu Rev
Entomol 49: 331-349.

Kuba H, Koyama J. 1985. Mating behavior

IRER R RE 161



of wild melon flies, Dacus cucurbitae
Coquillett (Diptera: Tephritidae) in a
field cage: courtship behavior. Appl
Entomol Zool 20: 365-372.

Lall BS, Sinha SN. 1959. On the biology of
the melon fly, Dacus cucurbitae (Coq.)
(Diptera: Tephritidae). Science &
Culture 25: 159-161.

Liu YC, Shiao TY. 1984. Mass production
of the melon fly Dacus cucurbitae
Coquillett. I. Mass rearing technique
of the larvae. Bull Soc Entomol NCHU
17: 1-13. (in Chinese)

McQuate GT, Vargas RI. 2007. Assessment
of attractiveness of plants as roosting
sites for the melon fly, Bactrocera
cucurbitae, and oriental fruit fly,
Bactrocera dorsalis. J Insect Sci 7:
1-13.

Pérez SD, Todd ES, Boaz Y. 2012. Female
mating failure and the failure of
‘mating’ in sterile insect programs.
Entomol Exp Appl 146: 66-78.

Pifiero JC, Mau RFL, McQuate GT, Vargas
RI. 2009. Novel bait stations for
attract-and-kill of pestiferous fruit
flies. Entomol Exp Appl 133: 208-216.

Thomas C, Jacob S. 1990. Bioefficacy and
residue dynamics of carbofuran

against the melon fruit fly, Dacus

cucurbitae Coq. infesting bitter gourd,

Momordica charantia L. in Kerala. J

Entomol Res 14: 30-34.

162 GEE&SL=TTEHE=H

Vargas RIl, Mau RFL, Jang EB, Faust RM,
Wong L. 2008. The Hawaii fruit fly
areawide pest management
programme. pp 300-325. In: Koul O,
Cuperus GW, Elliott NC (eds).
Areawide Pest Management: Theory
to Implementation. CABI Publishing,
UK.

Weems HVJr, Heppner JB, Fasulo TR.
2001. Melon fly, Bactrocera cucurbitae
Coquillett
Tephritidae). University of Florida
Publication EENY- 199.

Wen HC. 1985. Field studies on Melon fly

(Dacus cucurbitae) and attratant

(Insecta: Diptera:

experiment in southern Taiwan. J
Agric Res China 34: 228-235. (in
Chinese)

Wong TTY, Cunningham RT, Mcinnis DO
and Gilmore JE. 1989. Seasonal
distribution and abundance of Dacus
cucurbitae (Diptera: Tephritidae) in
Rota, Commonwealth of the Mariana
Islands. Environ Entomol 18: 1079-
1082.

YWiEEHEA : 20159 B 24 H
EZHE 201641 B3 H



Roosting Preference of the Melon Fly, Bactrocera cucurbitae
(Coquillett) (Diptera: Tephritidae)

Jun-Ru Tien, Yi-Yuan Chuang’

Department of Entomology, National Chung Hsing University, Taichung, Taiwan

ABSTRACT

The melon fly, Bactrocera cucurtbitae (Coquillett), is an economically
important pest of Cucurbitaceae throughout the island of Taiwan. This study
investigated the roosting behavior of the melon fly prior to sunset and
evaluated its feasibility for a field survey and pest management. When both
leaves of the castor bean (Ricinus communis L.) and leaf-mimicking sticky
traps were placed in a net cage (47.5 x 47.5 x 47.5 cm), female melon flies did
not exhibit a preference for either. On the other hand, a significantly higher
number of males landed on the leaf-mimicking sticky traps. Thus the
leaf-mimicking sticky trap was used for evaluating the roosting behavior of
mated and unmated melon flies in our experiments. In the roosting-site
selection test, the results showed that both mated male and unmated females
preferred a height of approximately 180 cm above ground for roosting, with the
mean roosting percentages being 48.8% and 36.5%, respectively. The mated
male as well as the unmated female and male flies preferred to roost on the
abaxial surface of a leaf, with the mean roosting percentages being 72.6%,
53.0% and 64.5%, respectively. In the color preference test, the roosting
percentage of mated females differed significantly between dark green,
light-green, and yellow leaf-mimicking sticky traps. However, mated males and
both unmated female and male flies had a significantly higher roosting
preference for light-green leaf-mimicking sticky traps, with the mean roosting
percentages being 43.09%, 34.56% and 37.41%, respectively. Our preliminary
field test showed that the leaf-mimicking sticky trap placed horizontally caught
less non-target organisms than did the conventional yellow sticky trap. Our
results suggest that the leaf-mimicking sticky trap is a potential tool to be
integrated into melon fly surveys and management.

Key words: Bactrocera cucurbitae, roosting behavior, Ricinus communis L.,
leaf-mimicking sticky trap
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