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Abstract

New formulations of botanical insecticides have been developed as an effective and safe compound
alternative to synthetic pesticides. Application of nanoencapsulated formulations of pesticides enhance efficiency,
quality and controlled release of these substances. In this research, insecticidal activity of essential oil of
wormwood sagebrush Artemisia sieberi Besser was investigated on various stages of elm leaf beetle
Xanthogaleruca luteola (Miiller). The experiments were conducted at 25 =2 °C, 65 + 5% RH and a photoperiod
of 16: 8 h (L: D). The formulated essential oil was sprayed on leaves and insects simultaneously. The LCs, value
of the formulation was 5279, 3939 and 5169 ppm for eggs, larvae and adults, respectively. Treatment of leaves by
nanoencapsulated oil at 3000 ppm caused significant reduction at larval stage compared to control. Our findings
suggest that the use of nanoencapsulated essential oil can be effective in the management of elm leaf beetle.
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Fig. 1. Scanned image of unmarked damaged leaf (left) and marked leaf (right). Blue color (intact) and yellow color
(damaged). Dameged area was measured by leaf area meter (Win area-UT-10).
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Fig. 2. Scanned image of damaged leaf by 3™ instar larvae of Xanthogaleruca luteola. Damaged leaf treated by
nanoencapsulated essential oil at 3000 ppm (right) and control (right). Yellow color is referred to damaged

area.
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Table 1. The LCs, values of non-formulated and nanoencapsulated Artemisia sieberi essential oil tested on eggs, larvae

and adults of elm leaf beetle.

Stage Formulation N ¥ (df) P- value Slope + SE LCso (ppm) 95% confidence limits (ppm)
Egg NFEO 277 0.688 (3) 0.876 3.493 +0.482 6825 (6101 - 7583)
NEO 264 0.353 (3) 0.950 5.686 +0.724 5279 (4900 - 5648)
Larvae NFEO 200 0.447 (3) 0.930 3.039 £0.568 5130 (4419 - 5944)
NEO 200 2.169 (3) 0.538 2.572+0.515 3939 (3315 - 4717)
Adult NFEO 200 1.985 (3) 0.576 3.891 £0.679 8035 (7319 - 8856)
NEO 200 1.985 (3) 0.576 3.891 £0.679 5169 (4624 - 5844)

NFEO: Non-formulated essential oil, NEO: Nanoencapsulated essential oil.
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Table 2. Comparison of LCsy values between
nonformulated and formulated essential oils
tested on eggs, larvae and adults of the elm
leaf beetle by relative median potency.

Stage RMP (LC50A/LC50B)  95% confidence limits

2 e 3 JeSslb OsNge s L Lower Upper
= 7 = TS Eggs 1.329 1.151 1.592
Lol ol e D s a0l Larvae 1304 1.036 1.790

Adults  1.564 1.267 2.130

b (s awlis (=0373,df=1,p=0.012)

RMP: Relative Median Potency, A: Non-formulated essential oil, B:
Nanoencapsulated essential oil.
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Fig. 3. Probit analysis of mortality in eggs, larvae and adults of Xanthogaleruca luteola treated by non-formulated and
nanoencapsulated essential oil of Artemisia sieberi. NED is refered to normalized equivalent deviation.
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Fig. 4. Damaged leaf area fed by 2™ and 3" instar larvae of Xanthogaleruca luteola when leaves treated by non-
formulated and nanoencapsulated essential oil of Artemisia sieberi. ** indicate significant differences between
control and treated leaf at 1% level independent t-student test.
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Fig. 5. Daily damaged leaf area fed from 2™ to end of 3" instar larvae of Xanthogaleruca luteola when leaves treated by
nanoencapsulated essential oil of Artemisia sieberi over 12 days.
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