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Table 1. Probit analysis of fumigant toxicity of Rosa hybrida L., Citrus aurantium L. and Ixora chinensis L.,
on second instar larvae of Ephestia kuehniella Zeller (Lep.: Pyralidae) after 24, 48 and 72 hours

Number Time Intercept Chi- LCas LCso Relative  Toxicity
Essential Oil of Insect Slope+SE i i Potency Index
(h) +5 square  (uLL?)  (uLL?)
(%)
60 24 2.0£0.3 -0.6 6.9 292.8 640.6 2.0 100
R. hybrida L. 60 48 2.0£0.3 0.2 17.8 187.5 409.3 2.3 100
60 72 2.0£0.2 0.1 22.7 144.2 308.8 2.1 100
60 24 1.9+0.3 -0.9 1.8 482.7 1078.7 1.2 59.4
C. aurantium L. 60 48 1.4+0.3 0.9 1.0 304.8 949.1 1.0 43.1
60 72 1.2+0.2 15 0.7 187.6 658.7 1.0 46.9
60 24 1.8+0.3 -0.6 1.9 536.7 1273.2 1.0 50.3
I. chinensis L. 60 48 1.4+0.3 0.8 2.6 316.8 951.3 1.0 43.0
60 72 1.3+0.2 1.3 3.9 197.8 636.9 1.0 48.5
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Table 2. Probit analysis of fumigant toxicity of Rosa hybrida L., Citrus aurantium L. and Ixora chinensis L.,
on third instar larvae of Ephestia kuehniella Zeller (Lep.: Pyralidae) after 24, 48 and 72 hours

. . Number Time Intercept Chi- LCzs LCso Relative  Toxicity
Essential Oil of Insect ) Slope+SE 45 square (LY (uLLA) Potency Index
(%)
60 24 1.7+0.3 -0.1 21 409.6  1030.3 1.2 100
R. hybrida L. 60 48 1.6+0.3 04 1.8 305.2 812.2 25 100
60 72 1.4+0.2 1.2 6.6 150.7 446.6 2.6 100
60 24 2.9+0.6 -3.9 1.0 685.8 1170.3 11 88.0
C. aurantium L. 60 48 1.5+0.3 0.6 45 378.3  1098.3 1.9 74.0
60 72 1.2+0.2 1.4 11.7 229.0 804.6 15 55.5
60 24 2.3x0.5 -2.2 12 644.5 1254.9 1.0 82.1
I. chinensis L. 60 48 1.1+0.3 14 1.8 4915 2073.3 1.0 39.2
60 72 0.9+0.2 2.8 4.1 220.2  1183.3 1.0 37.7
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Table 3. Probit analysis of fumigant toxicity of Rosa hybrida L., Citrus aurantium L. and Ixora chinensis L.,
on fourth instar larvae of Ephestia kuehniella Zeller (Lep.: Pyralidae) after 24, 48 and 72 hours

Number . . Relative  Toxicity
. . ime Intercept+ Chi- LCa2s LCso
Essential Oil of Insect Slope+SE ) i Potency Index
(n) 5 square  (uL.L?Y)  (uLL?)
(%)
60 24 1.7+0.5 -0.6 0.9 804.7 2019.8 1.6 100
R. hybrida L. 60 48 1.7+0.3 0.3 0.6 619.9 1841.9 14 100
60 72 1.5+0.3 0.3 1.0 412.7 1120.3 1.8 100
60 24 2.2+0.8 -2.4 0.4 11446  2311.9 14 87.4
C. aurantium L. 60 48 1.6+0.4 -0.2 0.5 812.9 2200.5 1.2 83.7
60 72 1.1+0.3 1.3 0.7 504.4 2072.1 1.0 54.1
60 24 2.0+£0.8 -2.0 1.0 1510.2  3288.3 1.0 61.4
. chinensis L. 60 48 1.5+0.5 -0.2 13 945.5 2604.6 1.0 70.7
60 72 1.8+0.5 -1.0 19 757.9 1761.7 1.2 63.6
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Abstract

Introduction: The Mediterranean flour moth, Ephestia kuehniella (Zeller), is one of the most important pests of
stored products which causes a lot of damages. Considering the economic importance of controlling of stored
product pests, such as the Mediterranean flour moth and their resistance to conventional chemical insecticides,
finding a safe, suitable, economical and sustainable way to control these pests and reduce their damages seems
necessary. The use of plant essential oils is one of the suitable methods for controlling stored product pests, which
has been considered in recent years.

Methods: In this study the lethality effect of essential oils of Rosa hybrida, Citrus aurantium and Ixora chinensis
were studied on the second, third and fourth instars larvae of E. kuehniella at laboratory conditions. The experiments
were conducted at 27£2 °C, and 75+5% relative humidity under dark conditions.

Results and discussion: LCso values of R. hybrida, C. aurantum and 1. chinensis essential oils on the second, third
and fourth instars larvae after 72 hours were «308.8, 658.7 and 636.9», «446.7, 804.6 and 1183.3» and «1120.3,
2072.1 and 1761.7» pl.L! air, respectively. The lethality of the essential oils increased with increasing effect time.
The results of this study showed that using of some plant essential oils could be an appropriate alternative to
chemical compounds in managing of stored product pests’ controls.
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