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1. BEEEEMERGY
Table 1. Volatiles for test.

Volatile Purity Manufacturer Volatile Purity Manufacturer
Hexyl acetate >98% Merck n-Butyl acetate >99% Merck

Methyl acetate >99% Merck Isoamyl acetate >99% Merck
Propionic acid >99% Merck Ethyl propionate >99% Merck

Methyl butyrate >98% Merck Ethyl butyrate >98% Merck

Butyl butyrate >98% Merck Methyl hexanoate >98% Merck

Ethyl hexanoate >98% Merck Hexaldehyde >98% Merck

Ethyl isopentanoate >98% Merck cis-3-Hexen-1-o0l >98% Merck
2-Methylheptanoic acid >99% Merck 1,4-Diaminobutane >98% Merck
n-Hexadecane >99% Merck a-Phellandrene >60% Merck
Myrcene >85% Merck DL-Limonene >95% Merck
(1R)-(+)-0-Pinene >97% Merck (1S)-(-)-a-Pinene >95% Merck
Dimethyl disulfide >99% Sigma-Aldrich n-Undecane >99% Sigma-Aldrich
Dodecane >99% Sigma-Aldrich Pentadecane >99% Sigma-Aldrich
Di-tert-butyl dicarbonate 99% Sigma-Aldrich Octamethylcyclotetrasiloxane 98% Sigma-Aldrich
Cyclohexanecarboxylic acid 98% Sigma-Aldrich Methyl formate 99% Sigma-Aldrich
Methyl 2-furoate 98% Sigma-Aldrich Ethyl pentanoate >98% Sigma-Aldrich
n-Amyl alcohol >99% Sigma-Aldrich Decane >99% Sigma-Aldrich
3-Octanol 99% Sigma-Aldrich Eucalyptol 99% Sigma-Aldrich
Methyl amine >98% Sigma-Aldrich Aminoethyl ethanolamine 99% Sigma-Aldrich
Diethyl ketone >99% Sigma-Aldrich b-Caryophyllene >80% Sigma-Aldrich
3-Caren >90% Sigma-Aldrich Naphthalene 99% Sigma-Aldrich
Isovaleraldehyde 97% Sigma-Aldrich Gamma undecalactone 98% Acros
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Table 2. Attractiveness of 15 plant volatiles to the oriental fruit fly in laboratory cage tests.

% fruit flies trapped (Mean + SE)

% fruit flies trapped (Mean + SE)

Plant volatile Female Male Plant volatile Female Male
Aminoethyl ethanolamine 0.0+£0.0 0.0+£0.0 n-Amyl alcohol 1.0£0.7 1.0+£0.7
Control 1.0+0.7 0.0+£0.0 Control 0.0+£0.0 0.0+ 0.0
Butyl butyrate 53.5+3.0% 62.5+5.4*¥  n-Butyl acetat 39.0 +£4.8% 36.5 +3.4%
Control 6.0+2.8 6.0+2.0 Control 6.0+£2.0 50+1.3
3-Carene 30£1.5 30£1.5 B-Caryophyllene 30.0 +£5.0% 24.0 +5.9%
Control 25+1.5 30+1.3 Control 4.0+1.6 1.0+1.0
Cyclohexanecarboxylic acid 1.0+0.7 0.0+0.0 Decane 33.0+3.0% 78.0 £4.8*
Control 1.5+0.7 1.0+0.7 Control 6.0+1.2 11.0+34
1,4-Diaminobutane 25+1.1 2.0+0.8 Diethyl ketone 0.5+£0.5 1.0+1.0
Control 2.0+£0.8 2.5+0.7 Control 1.5+0.7 1.0+ 0.7
Dimethyl disulfide 35.0+4.1% 46.0 £ 11.4*  Di-tert-butyl dicarbonate 29.0 + 6.6* 28.0 +6.7*
Control 40+1.6 40+1.6 Control 9.0+5.0 11.0+34
DL-Limonen 34.0 +£6.0% 72.0+6.9*  Dodecane 1.5+1.1 0.0+0.0
Control 9.0+£5.0 11.0+34 Control 1.0£0.7 1.0£0.7
Ethyl butyrate 1.5+0.7 1.0+£0.7 Ethyl hexanoate 60.0 £2.3% 62.0 +£2.0%
Control 0.5+0.5 1.0+ 0.7 Control 40+2.8 20+1.2
Ethyl isopentanoate 28.0 £4.4% 22.0+3.4*  Ethyl pentanoate 19.0 £ 1.9* 41.0 £ 6.0*
Control 0.5+0.5 0.5+0.5 Control 40+1.6 1.0+1.0
Ethyl propionate 50+1.5 25+1.3 Eucalyptol 20.0 £ 8.5* 38.0+£7.7*
Control 40+1.1 1.5+£0.7 Control 4.0+1.6 40+1.6
Gamma undecalactone 30£1.5 30+£1.6 n-Hexadecane 120+ 7.4 18.0 £ 6.6
Control 25+1.3 35+1.9 Control 7.0+1.2 11.0+34
cis-3-Hexen-1-o0l 0.0+0.0 0.0+£0.0 Hexaldehyde 0.5+0.5 0.5+0.5
Control 0.0+£0.0 0.0+0.0 Control 0.0+£0.0 0.0+0.0
Hexyl acetat 25.5 +2.0% 16.0 £ 1.5*¥  Isoamyl acetate 69.0 £4.1* 51.0 £3.5*
Control 1.0+1.0 25+1.5 Control 0.5+0.1 1.5+0.3
Isovaleraldehyde 0.0+0.0 1.0+£0.7 Methyl acetate 85+14 75+1.6
Control 0.0+0.0 0.0+£0.0 Control 55+1.7 50+1.6
Methyl amine 25+1.1 1.5+1.1 Methyl butyrate 8.8+0.9 10.5+£1.5
Control 2.0+0.8 20+1.3 Control 75+1.2 11.0+£2.2
Methyl formate 5.0+2.0 50+1.6 Methyl 2-furoate 3.0+1.6 4.0+1.7
Control 40+1.9 5.0+2.0 Control 35+14 40+2.0
2-Methylheptanoic acid 1.5+1.1 20+1.1 Methyl hexanoate 25.0 £4.4* 38.0 £3.8*
Control 20+1.1 1.5+1.1 Control 40+2.8 20+£1.2
Myrcene 0.0+0.0 0.0+£0.0 Naphthalene 1.0+0.7 0.0+0.0
Control 0.5+0.5 0.0£0.0 Control 0.0£0.0 0.0£0.0
Octamethylcyclotetrasiloxane 2.0+0.7 1.0+0.7 3-Octanol 1.5+0.7 0.0+£0.0
Control 1.5+0.7 1.0+ 0.7 Control 1.5+0.7 0.0+ 0.0
Pentadecane 2.0+0.8 1.5+0.8 Propionic acid 1.0+ 0.7 0.0+ 0.0
Control 35+£1.2 2.0+£0.8 Control 0.0£0.0 0.0£0.0
(1R)-(+)-a-Pinene 0.0+0.0 0.0+£0.0 (1S)-(-)-a-Pinene 0.0+0.0 0.0+£0.0
Control 0.0+0.0 0.0+ 0.0 Control 0.0+ 0.0 0.0+ 0.0
o-Phellandrene 31.0 £6.0% 46.0 £ 3.5*  n-Undecane 1.5+ 1.1 0.0+ 0.0
Control 9.0+£5.0 11.0+34 Control 1.0+£0.7 1.0+0.7

“ Asterisk indicates a significant difference from the control at P < 0.05 (s-tests SAS-EG, Version 4.1, 2006). Percentage data were

arcsine transformed prior to analysis.
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Table 3. Attractiveness of 8 plant volatiles to the oriental fruit fly in field cage tests.

% fruit flies trapped (Mean + SE)

Plant volatile Female Male
Butyl butyrate 18.2 £2.3* 16.5+£2.1*
Control 36+1.2 33+13
n-Butyl acetate 18.2+£2.9% 15.5+1.3%
Control 09+0.3 09+04
B-Caryophyllene 1.8+£0.7 35+1.2
Control 0.7+0.3 14+03
Decane 1.1+£0.4 2.5+0.7
Control 0.5+0.2 1.2+0.2
Ethyl hexanoate 9.5+2.0*% 10.9 +1.2%
Control 1.5+£0.6 1.6+0.8
Isoamyl acetate 15.1 £ 1.9* 17.8 £2.2%
Control 0.5+0.1 1.5+0.3
DL-Limonen 1.5+£0.5 22+04
Control 0.5+0.2 1.1 +£0.1
Dimethyl disulfide 3.8+3.0 32+22
Control 0.8+0.4 1.1+0.3

“ Asterisk indicates a significant difference from the control at P < 0.05 (#-tests SAS-EG, Version 4.1, 2006). Percentage data were

arcsine transformed prior to analysis.
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Evaluation of the Attractiveness of Plant Volatiles to
the Oriental Fruit Fly, Bactrocera dorsalis (Hendel)
(Diptera: Tephirtidae)

Yaw-Jen Dong' and Chien-Chung Chen™"

Abstract

Dong, Y. J. and C. C. Chen. 2015. Evaluating the attractiveness of plant volatiles to the
oriental fruit fly, Bactrocera dorsalis (Hendel) (Diptera: Tephirtidae). J. Taiwan Agric. Res.
64(4):336-341.

Forty-four plant volatiles were tested for their attractiveness to females of the oriental fruit fly
in laboratory, and 15 out of 44 volatiles significantly attracted female flies in laboratory cage tests.
Butyl butyrate, isoamyl acetate, and ethyl hexanoate were the best three in these 15 volatiles; with
female trapping rates of 53.5, 69.0, and 60.0%, respectively. In the following field cage tests for these
15 volatiles, butyl butyrate, isoamyl acetate, n-butyl acetate, and ethyl hexanoate showed significant
attractiveness to female flies compared to the controls. The female trapping rates were 18.2, 15.1, 9.5,
and 18.2%, respectively. These 4 plant volatiles deserve investigation for possible applications.

Key words: Bactrocera dorsalis, Plant volatiles, Attractiveness, Fruit fly control.
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