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Fumigant Toxicity of 18 Essential oils and Their Major Compounds
against Adult Oak Longicorn Beetle, Moechotypa diphysis (Coleoptera:
Cerambycidae)
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ABSTRACT : Fumigant toxicity of 18 plant essential oils were tested against the adults of oak longicomn
beetle, Moechotypa diphysis. Among them, eucalyptus, rosemary and pennyroyal oils showed 100% mortality
and sage oil showed 85% mortality at 10 £/ ¢ (air) dose. Eucalyptus and rosemary oils showed 100%
mortality within 6 hr after treatment at 10 18/ ¢ (air) dose. GC and GC/MS analysis of the four essential
oils and bioassay of their components revealed that 1,8-cineole (a major component of eucalyptus, rosemary
and sage oils), thujone (a major component of sage oil) and pulegone (a major component of pennyroyal
oil) showed higher adulticidal activity than others.
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Table 1. Fumigant toxicity against M. diphysis adults at 24 h after treated 18 essential oils respectively on a piece of fllter paper

in 1 ¢ chamber

Essential oil Dose (¢b/ £ air) n® % Mortality (MeantSD)
Basil 10 20 50.0£15.8
Cadamone 10 20 25.0£19.1
Caraway 10 20 5.0£10.0
Chamomile Roman 10 20 10.0+5.5
Clove bud 10 20 0.0+0.0
Eucalyptus 10 20 100.0+0.0
Gingerbre 10 20 30.047.6
Hyssop 10 20 20.0+28.3
Lavender 10 20 0.0£0.0
Litsea cubeba 10 20 5.0+10.0
Mentha avansis 10 20 20.0+10.3
Muguet 10 20 0.0£0.0
Rosemary 10 20 100.0£0.0
Sage 10 20 85.0£10.0
Spearmint 10 20 0.0£0.0
Pennyroyal 10 20 100.0+0.0
Thyme white 10 20 5.0£10.0
Ylangylang 10 20 15.0+19.1
Control - 20 0.0£0.0

9 Number of insects tested.
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Fig. 1. Fumigant toxicity of lethal time against M. diphysis
adults after treated with each essential oils on a piece of filter
paper in 1 £ chamber.
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Table 2. Relative content (%) of major component of four essential oil analyzed by GC and GC-MS

GC peak no. Retention time (min) Compound name m/z Relative content (%)
Eucalyptus
1 7.22 a-Pinene 136(M"), 121,93, 77, 41 4.6
2 12.95 Limonene 136(M"), 107, 93, 79, 68 5.5
3 13.40 1,8-Cineole 154(M"), 108, 81, 71, 43 86.2
4 15.41 p-Cymene 134(M™), 119, 91, 77, 65 3.4
Rosemary
1 7.24 a-Pinene 136(Mh), 121, 105, 93, 77 1.2
2 8.53 Camphene 136(M"), 121, 93, 79, 41 2.4
3 9.84 (3-Pinene 136(M%), 93, 79, 69, 41 3.5
4 12.96 Limonene 136(M"), 107, 93, 79, 68 6.1
5 13.39 1,8-Cineole 154M"), 108, 81, 71, 43 35.6
6 15.43 p-Cymene 134(M"), 119, 91, 77, 65 1.5
7 23.35 Camphor 152(M%), 108, 95, 81, 41 11.6
8 24.48 Linalool 154(M"), 93, 71, 55, 43 16.5
9 28.75 Unknown 156(M™) 4.9
10 28.87 Unknown 204(M") 3.7
Sage .
1 7.24 a-Pinene 136(M"), 121, 105, 93, 77 29
2 8.53 Camphene 136(M%), 121, 93, 79, 41 4.6
3 13.37 1,8-Cineole 154(M"), 108, 81, 71, 43 10.0
4 20.45 Thujone 152(M"), 110, 81, 68, 41 36.9
5 21.04 a-Thujone 152(M™"), 110, 95, 81, 41 5.1
6 23.35 Camphor 152(M"), 108, 95, 81, 41 19.0
7 25.69 -Caryophyllene 204(M"), 133, 93, 69, 41 3.4
8 27.76 Unknown 204(M") 4.6
9 28.87 Unknown 204(M™Y 2.4
Pennyroyal
1 27.32 Pulegone 152(M"), 109, 81, 67, 41 88.6
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Table 3. Fumigant toxicity against M. diphysis adults at 24 h after filter application of terpenes in 1 ¢ chamber
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Essential oil GC peak no. Component n Dose (¢l/ ¢ air) % Motality (MeantSD)
Eucalyptus 1 a-Pinene 20 20 0.0+0.0
2 Limonene 20 20 40.0+16.3
3 1,8-Cineole 20 20 100.0+0.0
20 10 33.3x11.5
20 5 0.0+0.0
4 p-Cymene 20 20 25.0+£10.0
Rosemary 1 a-Pinene 20 20 . 0.0£0.0
2 Camphene 20 20 0.0+0.0
3 B-Pinene 20 20 13.3+11.5
4 Limonene 20 20 40.0+£16.3
5 1,8-Cineole 20 20 100.0+0.0
20 10 33.3£11.5
20 5 0.0+0.0
6 p-Cymene 20 20 25.0£10.0
7 Camphor 20 20 0.0+0.0
8 Linalool 20 20 0.0+£0.0
9 {3-Caryophyllene 20 20 0.0+£0.0
Sage 1 a-Pinene 20 20 0.0£0.0
2 Camphene 20 20 0.0+£0.0
3 1,8-Cineole 20 20 100.0+0.0
20 10 33.3+11.5
20 5 0.0+0.0
4 Thujone 20 20 100.0£0.0
20 10 66.7x11.5
20 5 0.0+0.0
5 a-Thujone - - n®
6 Camphor 20 20 0.0+0.0
7 [3-Caryophyllene 20 20 0.0+0.0
Pennyroyal 1 Pulegone 20 20 100.0+0.0
20 10 100.0£0.0
20 5 95.0+8.7
Control - - 20 - 0.0£0.0

® Number of insects tested.
» Not tested
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