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Table 1- The rate of the LCs, values of cinnamon essential oil on different stages of elm leaf beetle larvae, adult and pupa

Stage N Xz(df) P-value Slope+SE LCsy(ppm) 95% confidence
limits (ppm)

Adult 150 0.9492(3) 0.3558 0.8242+0.1605 11.57 (15.05- 6.19)
1% instar larvae 150 0.6353(3) 1.7073 0.8734+0.163 1.01 (1.29- 0.55)
2" instar larvae 150 0.9374(3) 0.4135 0.8687+0.1624 0.83 (1.06- 0.44)
3" instar larvae 150 0.8153(3) 0.9418 0.9123+0.1639 0.84 (1.06- 0.46)
Pupa 150 0.9102(3) 0.5390 0.7689+0.1588 17.49 (24.55- 9.22)
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Table 2- The rate of the LCs, values of Mint essential oil on different stages of elm leaf beetle larvae, adult and pupa
Stage N X3(df) P-value Slope+SE LCsy(pp  95% confidence limits
m) (ppm)
Adult 150 0.9620(3) 0.2896 1.1004+0.2651 530.69 (670.06- 339.94)
1" instar larvae 150 0.4277(3) 2.7747 1.7450+0.3242 391.70 (452.13-294.03)
2" instar larvae 150 0.9455(3) 0.3741 1.2758+0.3077 407.40 (498.36- 277.50)
3™ instar larvae 150 0.9669(3) 0.2623 1.5085+0.3136 350.89 (405.65- 250.36)
Pupa 150 0.9208(3) 0.4912 1.1238+0.2677 690.57 (947.34- 447.68)
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Table 3- The rate of the LCs, values of Eucalyptus essential oil on different stages of elm leaf beetle larvae, adult and pupa

Stage N X2(df) P-value Slope+SE LCsy(ppm) 95% confidence
limits (ppm)

Adult 150 0.8508(3) 0.7943 8.4885+1.7986 1280 (1319- 1208)
1% instar larvae 150 0.2982(3) 3.6794 5.1469+1.0769 1624 (1727- 1475)
2" instar larvae 150 0.9519(3) 0.3423 5.0696+1.0676 1547 (1625- 1403)
3" instar larvae 150 0.9830(3) 0.1650 4.9494+1.0672 1576 (1665- 1428)
Pupa 150 0.7562(3) 1.1865 7.3850+1.7828 1364 (1449- 1275)
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Fig 1- Comparison of mortality percent of Eucalyptus essential oil at different concentrations in 24 hours on different stages of

elm leaf beetle larvae, adult and pupa.
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Fig 2- Comparison of mortality percent of Mint essential oil at different concentrations in 24 hours on different stages of elm

leaf beetle larvae, adult and pupa.
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Fig 3- Comparison of mortality percent of Cinnamon essential oil at different concentrations in 24 hours on different stages of
elm leaf beetle larvae, adult and pupa.
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Table 4- The effect of Cinnamon, Mint and Eucalyptus essential oil at different concentrations on nutritional indices of
Xanthogaleruca luteola 2™ instar larvae

Concentration ey . RCR RGR 4 5 6

(ppm) Essential oil (mg/mg/ day)2 (mg/mg/ day)3 ECI (%)" ECD (%)’ AD (%)
Cinnamon 12.55d 0.28d 2.28d 2.36d 96.93¢

LC 55 Mint 21.36¢ 0.63¢c 2.99¢ 3.06¢ 97.56b
Eucalyptus 23.70b 0.81b 3.44b 3.52b 97.56b

Control 44.69a 1.81a 4.06a 4.15a 97.81a

Cinnamon 1.65d 0.15d 1.65d 1.71d 96.81d

LC 3 Mint 14.04c¢ 0.38¢ 2.77¢ 2.85¢ 97.31c
Eucalyptus 16.39b 0.56b 3.45b 3.56b 97.64b

Control 44.69a 1.81a 4.06a 4.15a 97.81a

Cinnamon 5.24d 0.05d 1.09d 1.14d 95.30c

LC 5 Mint 9.35¢ 0.23c¢ 2.49¢ 2.56¢ 97.24b
Eucalyptus 12.28b 0.35b 2.85b 2.93b 97.23b

Control 44.69a 1.81a 4.06a 4.15a 97.81a

LC,s, LCss and LCs values of cinnamon are 0.06, 0.15 and 0.83 ppm and values for Mint

are 131.53, 204.56 and 407.40 ppm and values of Eucalyptus are 1166, 1330 and 1547ppm, respectively.
? Relative Consumption Rate (RCR)

3 Relative Growth Rate (RGR)

4 Efficacy of Conversion of Ingested Food (ECI)

> Efficacy of Conversion of Digested Food (ECD)

6 Approximately Digestibility (AD)

Means followed by the same letters in each column are not significantly different (Tukey s test, P < 0.05).

va
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Abstract

Elm leaf beetle is one of the most important pests of Elm trees at adult stage and especially at
larval stages. In this research work, the contact toxicity and nutritive indicators of Cinnamon,
Peppermint, and Eucalyptus have been investigated. The experiments were performed in five
densities with three repetitions for each essential and for each life stage of the elm leaf beetle at
2541C° and relative humidity of 605 percent for 16 hours in daylight and 8 hours in darkness in
vitro. The results obtained from biometry data showed that with an increase in density of the
essential oils, the mortality rate of elm leaf beetle at different stages of their life increased for all
the three essential oils. Based on these results, the essential oil of Cinnamon proved to have the
most effect at different stages of elm leaf insect by creating 80 percent mortality relative to the
two essential oils of eucalyptus and peppermint after 24 hours. Furthermore, with an increase in
the density of the essential oils, the nutritive indicators at the second- instar larva were also
reduced. Statistical analysis of variance showed that the relative rate of second instar larva (PCR)
in cinnamon essential oil in three concentrations of LC25, LC35 and LC50 compared with the
control group was more meaningful compared with the two other essential oils at 5 percent and
nutrition inhibition was positive for all the essential oils especially for cinnamon essential oil.
The findings indicate that Cinnamon essential o0il compared to Peppermint, and
Eucalyptus essential oils is a more suitable candidate to control this pest.
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