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Table 1. Respiratory toxicity of pure Eucalyptus globulus essential oil on adult insects of Tribolium confusum

Essential oil n b+ SE a*SE ¥(df) 11 (LCso

Pure 240 0.68+4.44- 0.4+2.66 20.18(4) (38.85-54.68)* 46.39

a: intercept; b:slope; n:number of insects; *95% lower and upper confidence limits.
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Table 2. Means comparison of mortality percentage (+ SE) in different concentrations of
pure Eucalyptus globulus essential oil on adult insects of Tribolium confusum in respiratory toxicity

Concentration (ul.I%) Mean percentage of mortality + SE
14.28 0.47 d+12.5
35.70 0.62 cd+32.5
57.12 0.40 bc +55.0
71.40 1.80 ab+70.0
85.68 0.64 a+85.0

In each column, the means with common letters are in the same statistical group at 5% probability level (Duncan test).
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Table 3. Respiratory toxicity of formulated Eucalyptus globulus essential oil on adult insects of
Tribolium confusum

Essential oil n b+SE a+SE ¥2(df) LCso (ul.I'h)

Formulated 240 0.43+2.89 1.37+9.17 2.53(4) (1217.1-1795.4)* 1472

a: intercept; b:slope; n:number of insects; *95% lower and upper confidence limits.
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Table 4. Means comparison of mortality percentage (+ SE) in different concentrations of formulated
Eucalyptus globulus essential oil on adult insects of Tribolium confusum in respiratory toxicity

Concentrations (ul.I') Mean percentsge of mortality + SE
357 0.57 c+6.6
714 1.52 bc+ 16.6
1428 1.59 b +40.0
2142 1.82 a+ 66.6
2856 1.52 a+85.0

In each column, the means with common letters are in the same statistical group at 5% probability level (Duncan test).
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Table 5. Formulated Eucalyptus globulus essential oil LTso in different concentrations on adult insects of
Tribolium confusum in respiratory toxicity

Concentrations (ul.I"%) n b+ SE atSE 12(df) LTso (day)
36 90 1.10+11.13- 0.93+ 10.30 3.92 (15) 12.30 (11.57-12.50)*
64 90 0.3443.58 0.34 +-3.60 27.11 (15) 10.39 (9.21-11.87)
196 90 0.81+0.19 0.35+0.16 8.12 (15) 0.36 (0.29-0.93)

a: intercept; b:slope; n:number of insects; *95% lower and upper confidence limits.
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Table 6. Contact toxicity of pure Eucalyptus globulus essential oil on adult insects of Tribolium confusum

Essential oil n b+ SE

a+SE Z2(df) L Cso (ul.I)

Pure 280 4.70+31.47-

377700

0.63+4.89 2.65(5) (34580.2-410559.1)*

a: intercept; b:slope; n:number of insects; *95% lower and upper confidence limits.
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Table 7. Means comparison of mortality percentage (+ SE) in different concentrations of pure
Eucalyptus globulus essential oil on adult insects of Tribolium confusum in contact toxicity

Concentrations (ul.I)

Mean percentsge of mortality + SE

210000
290000
370000
450000
530000
610000

0.40d+10.0
0.64 cd + 35.0
0.85 bc +42.5
0.62 ab + 62.5
0.85a+725
0.40 a+90.0

In each column, the means with common letters are in the same statistical group at 5% probability level (Duncan test).
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Table 8. Contact toxicity of formulated Eucalyptus globulus essential oil on adult insects of Tribolium confusum

Essential oil n b+ SE

atSE Z(df) LCso (ul.I")

Formulated 280 2.23+17.03-

19030

0.52+3.98 5.95(5) (17116.4-21122.9)*

a: intercept; b:slope; n:number of insects; *95% lower and upper confidence limits.
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Table 9. Means comparison of mortality percentage (+ SE) in different concentrations of formulated
Eucalyptus globulus essential oil on adult insects of Tribolium confusum in contact toxicity

Concentrations (ul.I%)

Mean percentsge of mortality + SE

8000
13000
18000
22000

27000
31000

0.40c £10.0
0.70c £ 20.0
0.47b %475
0.70 b £ 60.0

1.25b * 625
0.70 a+90.0

In each column, the means with common letters are in the same statistical group at 5% probability level (Duncan test).
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Abstracts

Nowadays, the invention and application of agricultural pest control non-chemical methods is
one of the important and practical ones in pest management programs in most societies of the
world. Meanwhile, a large number of studies have been focused on bio-based pesticides. In this
regard, new formulations of plant insecticides have been developed as a suitable alternative to
artificial pesticides. In this research, respiratory and contact toxicity of pure and formulated
Eucalyptus globulus Labill. essential oil and respiratory toxicity durability of its essential oil
nanocapsules on adult insects of Tribolium confusum Herbest. (Col., Tenebrionidae) were
investigated under laboratory conditions. According to the results, for respiratory toxicity, the
pure and formulated essential oil LCs at 24 h was obtained 46.39 and 1472 wl.I* of air,
respectively. The formulated essential oil LTso in three concentrations of LCzs, LCso, and LCgg
was determined 12.3, 10.39, and 0.36 days, respectively. The results also showed that the
contact toxicity of formulated essential oil (LCso= 19030 xl.I") on this insect was much higher
than the contact toxicity of pure one (LCso= 3770 ul.I"%). Therefore, due to the good stability of
the formulated essential oil in respiratory toxicity and the excellent effect in contact toxicity,
after additional tests, eucalyptus essential oil nanocapsules could be used in the management of
this important pest.

Keywords: Tribolium confusum Herbest., plant essential oil, respiratory toxicity, contact
toxicity, nanocapsules.
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