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Table 1. Fumigant toxicity of cumin, spearmint and lavender essential oils against female adults of
Tetranychus urticae , 24h after treatment

/Fiducial limit 95 /Fiducial limit 95
LCs (U1 air) LCo (U1 air) Chi
Plant essential oil N @llain) (Wl ain) Slope + SE -
square
Lower Upper Lower Upper
limit limit limit limit
Cumin 240 19.762 13.114  23.517 33.260  27.463 70.148 1.44+5.668 1.232*:
Spearint 240 20929 15383  24.357 30.692  26.118 49.046  1.58+7.707 4.853*'
Lavender 240 34.534 29.283 40951 57.061  46.142 105.690 0.913+5.876 3.487

: significant at 5 percent probability level (P<0.05)
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Table 2. Fumigant toxicity of cumin, spearmint and lavender essential oils against eggs of Tetranychus

urticae
/Fiducial limit 95 /Fiducial limit 95
LCso U1 air) LCy @I/1 air)
o (uI/1 air) (uI/1 air) Slope = SE Chi.

Plant essential oil Lower Upper Lower Upper square

limit limit limit limit
Cumin 40.585 33.493 48.343 96.712 73.901 167433 0.504+3.398 2.898"
Spearint 19.714  14.115 24430 45.802 34.902 85.436 0.365+£3.501  5.947
Lavender 30953 27493 33747 53.004 47.176 64.414 0.650+5.486  0.397"

E3
Significant at the 5 percent probability level (P<0.05)
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Table 3. Chemical composition identification of cumin, spearmint and lavender essential oils using

GC-MS
Component Mean Composition% Area
Cumin Spearmint Lavender
Cuminyl aldehyde 25.2 - -
- Pinene 10.3 0.58 -
a- Pinene 0.6 0.18 3.03
Carvone - 55 -
a- Thujene 0.2 - -
Myrcene 0.8 1.05 -
Limonene+1,8-Cineole - 12.7 -
Piperitenone - 1.35 -
v- Terpinene 19 0.36 -
Piperitenone oxide - 4.66 -
P-mentha-3-en-7-al 5.1 - -
B- Elemene - 2.31 -
Bicycle (3.1.1) heptan - - 2.26
B-Myrcene - - 1.06
P-mentha-1,3-dien-7-ol 13 - -
P-mentha-1,4-dien-7-ol 16.6 - -
B- Caryophyllene - 7.03 -
A-3-Carene - - 245
1,8-Cineole 0.23 - 14.6
Linalool 0.09 - 36.9
Camphor - - 4.2
Borneol - - 11.5
Bicyclo (2.2.1) heptan-2-ol - - 1.06
Terpinene-4-ol 0.43 - 4.19
Sabinene 0.7 0.38 0.83
Limonene 0.56 - -
Dihydrocarvone - 0.98 -
Guaiol - 0.65 -
Longifollene - 0.65 -
3-Cyclohexene-1-ol - - 0.92
1,2-Cyclohexene-1-one - - 0.99
a-Terpineole 0.44 - 1.05
Trans-Caryophyllene - - 0.92
Camphene - - 0.73
B-Farnesene - 0.4 -
a-Farnesene - 0.59 -
a-Phellandrene 0.4 - 0.31
a-Humulene - 0.34 -
a-Terpinolene - - 0.52
a-Amorphene - - 0.58
Other Compounds 1.7 10.76 11.36
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Figure 1. Log dose - probit response curve of cumin, spearmint and lavender essential oils, on adult
of Tetranychus urticae, 24h after treatment
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Figure 2. Log dose - probit response curve of cumin, spearmint and lavender essential oils, on eggs of
Tetranychus urticae
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Abstract

Two-spotted spider mite, Tetranychus urticae Koch is one of the most important pests of orchard
trees, vegetables and ornamental crops worldwide. Frequent chemical pesticide applications have
caused development of resistance, undesirable effects on non target organisms and environmental
pollutions. Plants are rich sources of secondary metabolites with pesticidal properties which can be a
suitable alternative to chemicals in pest’s management. In this study, fumigant toxicity of three
medicinal plant essential oils including cumin (Cuminum cyminum L.), spearmint (Mentha spicata L.)
and lavender (Lavandula stoechas1.) were tested against eggs and female adults of 7. urticae. The
essential oils were obtained by Clevenger-type water distillation. Experiments were carried out at
25+1°C, 50+5% RH and under a photoperiod of 16L: 8D. The median lethal concentration (L.Csp) for
the essential oils from cumin, spearmint and lavender essential oils were 19.762, 20.929 and 34.534
ul/L air, 24h. after treatment, respectively. In ovicidal bioassays, the calculated L.Cs, values for oils
were 40.585, 19.714 and 30.953 pl/L air, respectively. The results showed that cumin oil had the
highest adulticidal effect in comparison with other essential oils, but there were no significant
differences between the lethal effect of cumin and spearmint essential oils. Also spearmint oil had
significantly the highest lethal effects against eggs of T. urticae than the other two essential oils.
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