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Table 1. The mortality percentage (mean+SE) induced by different essential oils of Lamiaceae on

adults of Tetranychus urticae

Essential oils

Rosmarinus officinalis

Thymus daenensis

Perovskia abrotanoides

Salvia sahendica
Mentha longifolia
Satureia hortensis
Mentha spicata
Mentha pulegium
Mentha piperita

Zataria multiflora

% Mortality+SE

200 ppm 400 ppm 800 ppm 1600 ppm
24.3+2.919 39.74+3.79° 56.41+3.75° 85.89+2.17°
21.25+5.90° 33.75+2.39° 55+6.45 80+2.04°
21.79+1.43¢ 38.46+4.4° 57.68+4.76° 89.74+3.30°
20+5.05° 45+3.53° 5042.04° 78.75+4.26"
23.0742.59° 47.4325° 53.84+5.45° 83.33+4.02°
21.25+2.39¢ 32.545.54° 53.75+2.39° 78.75+4.26"
25+2.34¢ 46.25+2.39° 61.25+3.14° 78.75+4.26"
26.25+4.78° 47.5+1.44° 65+2.04° 83.75+2.39°
27.5+1.14¢ 50+2.04° 65+4.56° 87.5+4.53"
23.75+2.39° 58.75+4.2° 66.25+6.2° 81.25+1.25

Means + SE, means within a row followed by the same letters are not significantly different (P>0.05, LSD test)

1550506 (5 48 il (595 ALS Calibe (gl il (cwlad oo 51 (30 0kt b LCs0 010 Y J st

Table 2. The LCs, values for contact toxicity induced by different essential oils of Lamiaceae on
adults of Tetranychus urticae

Essential oils n LC;s Slope+SE x2 Df
Rosmarinus officinalis 320 530.71 (435.38-641.60) 1.87+0.24 6.06 14
Thymus daenensis 320  446.19 (513.05-755.54) 1.81+0.23 12.03 14
Perovskia abrotanoides 320 526.71 (441.72-623.60) 2.14+0.25 10.73 14
Salvia sahendica 320  602.13 (489.33-747.06) 1.64+0.22 12.25 14
Mentha longifolia 320 523.4 (421.37-642.31) 1.71+0.23 11.36 14
Satureia hortensis 320  636.02 (524.43-781.98) 1.76+0.23 8.23 14
Mentha spicata 320 503 (400.68-622.53) 1.58+0.22 5.03 14
Mentha pulegium 320  454.44 (365.95-550.89) 1.75+0.23 2.52 14
Mentha piperita 320  425.42 (343.58-512.05) 1.83+0.23 7.7 14
Zataria multiflora 320 419.44 (328.1-514.02) 1.65+£0.23 11.93 14
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Table 3. The percentage of phytotoxicity (mean + SE) resulted from the application of different
essential oils of Lamiaceae on the leaves of Phaseolus vulgaris in 1600 ppm

Essential oils

% Phytotoxicity

Rosmarinus officinalis
Thymus daenensis
Perovskia abrotanoides
Salvia sahendica
Mentha longifolia
Satureia hortensis
Mentha spicata
Mentha pulegium
Mentha piperita
Zataria multiflora

2.07+0.6"
4.27+2.44%®
7.49+1.53%
6.49+1.17°
2.04+0.27%
2.35+0.31%
4362091
4.43+1.46"
1.7220.3¢
2.18+0.46"

Means+SE, means by the same letters are not significantly different (P>0.05, LSD test)
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Table 4. Main components of Zataria multiflora and Mentha piperita essential oils by GC-MS (n.d. =

not detected)

Compound RI Zataria multiflora Mentha piperita
a-Pinene 935 2.26 0.54
1-Limonene 948 - 3.29
B-Pinene 977 0.34 0.8
B-Myrcene 991 0.54 0.31
a-Terpinene 1016 0.9 0.19
P-Cymene 1027 6.92 n.d.
1,8-Cineole 1030 0.61 3.74
-Terpineney 1056 2.74 0.32
L-Menthone 1057 n.d. 23.37
P-Menthan-3-one 1063 n.d. 5.44
Menthofuran 1065 n.d. 1.9
Neo-Menthol 1069 n.d. 3.78
Menthol 1090 n.d. 36.94
Linalool 1098 1.19 n.d.
Carvone 1127 n.d. 3.81
Piperitone 1135 n.d. 0.75
Trans-Anethole 1165 n.d. 1.26
Pulegone 1208 4.1 n.d.
Carvacrol Methyl Ether 1239 1.3 n.d.
Thymol 1291 35.9 n.d.
Carvacrol 1296 24.57 n.d.
Thymol acetate 1354 1.55 n.d.
Carvacryl acetate 1372 1.49 n.d.
Trans-Caryophyllene 1412 1.55 n.d.

References

Aktar, M. W., Sengupta, D. and Chowdhury, A. 2009. Impact of pesticides use in agriculture: their

benefits and hazards. Journal of Interdisciplinary Toxicology 2(1): 1-12.

Alvi, M. N., Ahmad, S. and Rehman, K. 2001. Short communication preparation of menthol crystals
from mint (Mentha arvensis). International Journal of Agriculture and Biology 3(4): 527-528.

Araujo, M. J. C., Camara, C. A. G., Born, F.S., Moraes, M. M. and Badji, M. M. S. 2012.
Acaricidal activity and repellency of essential oil from Piper aduncum and its components against
Tetranychus urticae. Journal of Experimental and Applied Acarology 57: 139-155.



QL:&LU&@J\);B Qb&)‘wgb‘abwuw&)j cbblgﬂjajtf A

Attia, S., Grissa, K. L., Lognay, G., Bitume, E., Hance, T. and Mailleux, A. C. 2013. A review of
the major biological approaches to control the worldwide pest Tetranychus urticae (Acari:
Tetranychidae) with special reference to natural pesticides. Journal of Pest Science 86(3): 361-
386.

Choi, W., Lee, S., Park, H. and Ahn, Y. 2004. Toxicity of plant essential oils to Tetranychus urticae
(Acari: Tetranychidae) and Phytoseiulus persimilis (Acari: Phytoseiidae). Journal of Economic
Entomology 97(2): 553-558.

Gonzalez, J. O. W., Laumann, R. A., Silveira, S. D., Moraes, M. C. B., Borges, M. and Ferrero,
A. A. 2013. Lethal and sublethal effects of four essential oils on the egg parasitoids Trissolcus
basalis. Journal of Chemosphere 92: 608-615.

Kumar, P., Mishra, S., Malik, A. and Satya, S. 2011. Insecticidal properties of Mentha species: A
review. Journal of Industrial Crops and Products 34: 802-817.

Laborda, R., Manzano, 1., Gamon, M., Gavidia, 1., Perez-Bermudes, P. and Boluda, R. 2013.
Effects of Rosmarinus officinalis and Salvia officinalis essential oils on Tetranychus urticae Koch
(Acari: Tetranychidae). Journal of Industrial Crops and Pruducts 48: 106-110.

Lim, E., Lee, B. H. and Park, C. G. 2011. Fumigant activity of essential oils and their components
from Eucalyptus codonocarpa and E. dives against Tetranychus urticae (Acari: Tetranychidae) at
three temperatures. Journal of Applied Entomology 136: 698-703.

Miresmailli, S. and Isman, M. B. 2006. Comparative toxicity of Rosmarinus officinalis L. essential
oil and blends of its major constituents against Tetranychus urticae Koch (Acari: Tetranychidae)
on two different host plants. Journal of Pest Management Science 62: 366-371.

Motazedian, N., Ravan, S. and Bandani, A. R. 2012. Toxicity and repellency effects of three
essential oils against Tetranychus urticae Koch (Acari: Tetranychidae). Journal of Agriculture
Science and Technology 14: 275-284.

Rajendran, S. and Sriranjini, V. 2008. Plant products as fumigants for stored-product insect control.
Journal of Stored Products Research 44: 126-132.

Roh, H. S., Lim, E. G., Kim, J. and Park, Ch. G. 2011. Acaricidal and oviposition deterring effects
of santalol identified in sandalwood oil against two-spotted spider mite, Tetranychus urticae Koch
(Acari: Tetranychidae). Journal of Pest Science 84: 495-501.

Tomecezyk, A. and Suszko, M. 2011. The role of phenols in the influence of herbal extracts from
Salvia officinalis L. and Matricaria chamomilla L. on Tetranychus urticae Koch. Journal of
Biology Letters 48: 193-205.



£ QY Lo F ol oF ll ¢ AL BT Slidiow

Plant Pests Research
2014- 4(3): 39-49

Evaluation of contact toxicity of ten essential oils from Lamiaceae
plants against Tetranychus urticae Koch (Acari: Tetranychidae)

M. Kaveh', N. Poorjavad” and J. Khajehali ™
1, 2 and 3. Msc. Student of Agricultural Entomology and Assistant Professors, Department of Plant
Protection, College of Agriculture, Isfahan University of Technology, Isfahan, Iran.

(Received: October 29, 2013- Accepted: March 15, 2014)

Abstract

Two-spotted spider mite, Tetranychus urticae Koch (Acari: Tetranychidae) is an important pest of
greenhouse, vegetables and ornamental crops. The mite management is commonly based on the
repetitive applications of pesticides, resulting in environmental pollution and resistance in pest
population. In recent years, essential oils, plant extracts and plant secondary metabolites have
received much attention as pest controlling agents because of their insecticidal, acaricidal, repellent
and antifeedant properties. In the present study, contact toxicity of the essential oils from ten
Lamiaceae plants were evaluated against adults of T. urticae. Bioassays were carried out in 4
concentrations (200, 400, 800 and 1600 ppm). The essential oils were obtained by hydrodistillation
using modified Clevenger-type apparatus. Adults mortality was determined 24 hour after treatment
and the LCs, values of the essential oils were evaluated. Results showed that the essential oils from
Zataria multiflora and Mentha piperita with LCs5;=419.44 mg/L and LCsy=425.42 mg/L were the
most toxic on T. urticae. Essential oils from ten Lamiaceae plants showed acaricidal activities in a
dose-dependent manner. The tested essential oils had no phytotoxicity at concentrations less than
1600 ppm and low phytotoxicity at 1600 ppm.
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