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Table 1. Estimation of LCso and related parameters of garlic emulsion on the adult of Tribolium

castaneum

— LCso LCos

= (ul/1) (ul/1) 22 Intercept Slope Py

é Lower Estimate Upper  Lower Estimate Upper (a0 (a) (b)

£

24  68.93 71.61 75.20 94.05 103.76  122.31 0.83 -13.94 10.21 0.96
(5)

48  64.55 66.96 69.71 89.31 97.47 112.40 1.86 -13.42 10.09 0.87
(5)

72 61.01 63.20 65.38 82.86 88.77 98.76 3.36 -15.07 11.15 0.65

()
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Tribolium castaneum
Table 2. Toxicity (LTso) of low temperatures (0 and 2 °C) on the adult of Tribolium castaneum

" LTso(h.) LTes (h.)

[«5)

=

5 x? Intercept Slope Py

2T _ . (df) @) (b)

= Lower Estimate Upper Lower Estimate Upper

|_

0 7570 8217 89.13 126.08 14486 181.79 5.93 -71.79 6.68 0.05
)

2 98.78 107.15 116.51 166.61 196.58 267.76 1.35 -7.67 6.24 051

)
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Table 3. Mean (+ SE) mortality of red flour beetle Tribolium castaneum after treatment by LCsp of
Sirinol® and exposure to 0 °C

Exposure times (h.)

0 24 48 72 96 120

24 2575x0.77f 28.73+0.60e 32.96+0.34d 38.47+0.76c 43.63+0.90b 49.89+1.32a

48 29.76+0.71f 34.33+0.11e 38.50+0.33d 43.73+0.70c 49.39+0.45b 56.21+1.18 a

72 3527x0.67f 40.10+0.45e 44.26+053d 50.03x0.90c 54.67+1.30b 61.42+2.40a

Excremental times (h.)

In each row, different letters indicate significant differences (P <0.01, Tukey).

33 &S 415 5 = Tribolium castaneum >,T}AJ54;;?:81§ Ol i Sl doys Glae slos #) 5 Kke —F Jgutr
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Table 3. Mean (x SE) mortality of red flour beetle Tribolium castaneum after exposure to 0 °C for 82
h. and treatment by different concentrations of Sirinol®

Concentrations of Sirinol®

0 60 65 70 75 80

24 16.73x0.03f 25.91+0.35e 34.62+0.86d 40.36x0.39c 47.22+0.54b 54.60+0.68 a

48 17.80+0.57f 32.75+0.83e 40.63+0.64d 47.47+1.84c 53.48+0.93b 60.85+0.52 a

72 20.70+0.91f 39.08+0.78e 47.50+1.00d 53.82+0.95c 60.43+1.58b 68.18+0.85a

Excremental times (h.)
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each row, different letters indicate significant differences (P <0.01, Tukey).
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Abstract

Protecting stored products from pest’s attacks has been often as one of the most important concerns
of human societies. Regarding adverse effects of chemical insecticides, main priority in management
programs of stored product pests is to find safe alternatives. In the present study, insecticide effects of
garlic emulsion (Sirinol®) and low temperatures of 0 and 2 °C in the independent and integrated assays
on the adult stage of red flour beetle Tribolium castaneum (Herbst) was evaluated. A completely
randomized design was conducted to accomplish the experiments at 271 °C, R.H. of 65+5%, and
darkness. Based on the results obtained from probit analyses, the LCso values for Sirinol® on T.
castaneum after 24, 48, and 72 h. were estimated as 71.61, 66.96, and 61.20 pl/l, respectively. The
time required for temperatures of 0 and 2 °C to kill 50% of T. castaneum (LTso) were calculated as
82.17 and 107.15 h., respectively. In integrated assays, mortality of T. castaneum in two conditions of
using LCso of Sirinol® and exposure to low temperature of 0 °C for 24, 48, 72, 96, and 120 h. and
exposure to 0 °C for 82 h. and treatment with concentrations 60, 65, 70, 75, and 80 ul/l of Sirinol®,
were evaluated. The results obtained revealed that both garlic emulsion and low temperature caused
considerable mortality in population of T. castaneum. Furthermore, integrated treatments had also
reliable effects on this pest. The findings of present study could be so helpful for reducing adverse
effects of chemical pesticides in the integrated management of red flour beetle.
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