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Abstract

Electroantennogram ( EAG ) responses were recorded from the antennae of the carambola fruit borer, Eucosma notanthes
Meyrick, using 12 sex pheromone chemicals. Z-8-dodecenyl acetate elicited significantly higher amplitude responses than did the
other pheromone chemicals. The EAG amplitude increased with an increase in pheromone concentration beginning at a dose of
0.001 ug with a response of 0.35 mV; the response curve approached a plateau at 100 ug with a response of 1.53 mV. The
amplitude of the EAG response gradually decreased throughout the life span of the antennal preparation, possibly due to a
lowering of the excised antennal activity. The EAG amplitudes of female antennae elicited by pheromone chemicals were about
30% of those observed from male antennae. The amplitude of EAG responses showed a close relation to the sex pheromone
components of E. notanthes after comparing relative EAG responses of 12 pheromone chemicals tested.
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Table 1. Source and purity of tested sex pheromone compounds

Compound Chinese name Abbreviation Source Purity (%)
Z-5-dodecenyl acetate - - 25-12:Ac Sigma 95
Z-7-dodecenyl acetate - - Z7-12:Ac Sigma 95
Z-8-dodecenyl acetate - - 78-12:Ac Sigma 95
E-8-dodecenyl acetate - - E8-12:Ac Sigma --
Z-9-dodecenyl acetate - - 29-12:Ac 1op ! 99
E-9-dodecenyl acetate - - E9-12:Ac 10P 99
Z-7-dodecen-1-ol - - Z7-12:0H Sigma 98
Z-8-dodecen-1-ol - - 78-12:0H 10P 99
1-dodecanol 1-12:0H Lancaster 97
E,E-8,10-dodecadienyl acetate . .- E,E-8,10-12:Ac 10P 99
E,Z-7,9-dodecadienyl acetate Lo, - E,Z-7,9-12:Ac Sigma
E,E-8,10-dodecadienol Lo, - E,E-8,10-12:0H Sigma

1) 10P: Instituut voor Planteziektenkundig Onderzock in the Netherlands.

Fig. 1. Electrophysiological apparatus used for recording insect electroantennograms. Top: Two Ag/AgCl electrodes
are connected via saline solution or electrically conductive gel to the antenna with a pheromone puff from
injection to passing over the antenna. Bottom: The EAG response appeared on the screen of an oscilloscope.
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Fig. 2.

sex pheromone chemicals, Z8-12:Ac, E8-12:Ac, Z8-12: OH, and 1-12: OH.
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Fig. 3.

Z8-12:
EAG response-dose curve for Eucosma notanthes to Z8-12:Ac.
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Fig. 4. EAG response-time curve for Eucosma notanthes to Z8-12:Ac.
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Table 2. EAG response of male adults Eucosma notanthes to different pheromone chemicals

Pheromone chemical

EAG response (mV)

Relative EAG response (%) °

75-12:AcY
Z7-12:Ac
78-12:Ac
E8-12:Ac
79-12:Ac
E9-12:Ac
1-12:0H
Z7-12:0H
Z8-12:0H
E,Z-7,9-12:Ac
E,E-8,10-12:Ac
E,E-8,10-12:0H
Blank

1.395%

1.696
2.333
2.083
1.465
1.458
1.474
1.507
2.046
1.864
1.971
1.785
0.233

59.8
72.7
100.0
89.3
62.8
62.5
63.2
64.6
87.7
79.9
84.5
76.5
10.0

1) Abbreviations are described in Table 1.
2) An average derived from 30 replicates.

3) Z8-12:Ac is set to 100 as a standard.

Table 3. EAG response of female adults Eucosma notanthes to different pheromone chemicals

Pheromone chemical

EAG response (mV)

Relative EAG response (%)°

75-12:AcY
Z7-12:Ac
78-12:Ac
E8-12:Ac
79-12:Ac
E9-12:Ac
1-12:0H
Z7-12:0H
78-12.0H
E,Z-7,9-12:Ac
E,E-8,10-12:Ac
E,E-8,10-12:0H
Blank

0.346%
0.399
0.397
0.340
0.380
0.399
0.350
0.384
0.325
0.451
0.357
0.422
0.145

87.2
100.5
100.0

85.6

95.7
100.5

88.2

96.7

81.9
113.6

89.9
106.3

36.5

1) Abbreviations are described in Table 1.
2) An average derived from 12 replicates.

3) Z8-12:Ac is set to 100 as a standard.
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Electroantennogram Responses of the Carambola Fruit
Borer, Eucosma notanthes Meyrick (Lepidoptera:
Eucosmidae), to Sex Pheromone Chemicals

Jenn-Sheng Hwang*, Chau-Chin Hung and Chia-Ying Liu Taiwan Agricultural Chemicals and Toxic Substances Research
Institute, Council of Agriculture, Wufeng, Taichung 413,
Taiwan, R.0.C.

ABSTRACT

Electroantennogram EAG responses were recorded from the antennae
of the carambola fruit borer, Eucosma notanthes Meyrick, using 12 sex
pheromone chemicals. Z-8-dodecenyl acetate elicited significantly higher
amplitude responses than did the other pheromone chemicals. The EAG
amplitude increased with an increase in pheromone concentration beginning
at a dose of 0.001 ug with a response of 0.35 mV; the response curve
approached a plateau at 100 ug with a response of 1.53 mV. The amplitude
of the EAG response gradually decreased throughout the life span of the
antennal preparation, possibly due to a lowering of the excised antennal
activity. The EAG amplitudes of female antennae elicited by pheromone
chemicals were about 30% of those observed from male antennae. The
amplitude of EAG responses showed a close relation to the sex pheromone
components of E. notanthes after comparing relative EAG responses of 12
pheromone chemicals tested.

Key words. carambola fruit borer, Eucosma notanthes, sex pheromone,
electroantennogram.
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