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Influence of essential oil of Thymus
pulegioides L. harvested in forest
area on Myzus persicae S. in tobacco
and Apis mellifera L.
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Abstract

In laboratory conditions, the effect of Essential oil (EO) vapours from Thymus pulegioides L.
against Myzus persicae S. on tobacco and Apis mellifera L. bees were tested. Aphids’ mortality
increased when concentration increased. A low mortality of M. persicae of 9.7 % was reported
at 0.5 PL-L™" air, at 1 PL-L™" air mortality was 31.6 %, and at 2 and 3 JL-L" air mortality was
100 %. Concentration of 2 JL-L™ air was found to be the minimum which has maximum efficacy
of 100 %. Differences between efficacy of various concentrations were found to be statistically
significant. EO vapours tested at concentration of 2 JL-L" air applied under the same conditions
to A. mellifera showed 100 % toxicity to the bees as well. No mortality was reported in the control.
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Introduction

The control of economically important
agricultural  pests  with  biological
substances is gaining popularity. Green
peach aphid Myzus persicae S. is such
an economic pest, rapidly multiplying and
attacking huge variety of plants (Blackman
and Eastop 2000). Green peach aphid
has been found to exhibit resistance to
neonicotinoid insecticides (Devine et al.
1996), moreover the application of some
is highly restricted in Europe (Cressey
2017). Insecticides contain substances
dangerous to human health (Meena et

al. 2018). EO as biopesticides are one of
the alternatives of chemical insecticides
(Pavela et al. 2010) and can be applied
against M. persicae as shown by previous
research (Radev 2022). EO are extracted
from a number of plants including moun-
tain thyme Thymus pulegioides L. The
species is distributed in forest clearings
and pastures. Thyme EO is characterised
by antimicrobial (Elfellah et al. 1984) and
antioxidant (Youdim et al. 2002) activity.
The object of present study is to test
the insecticidal effect of T. pulegioides es-
sential oil on Myzus persicae S. and Apis
mellifera L. (non-target organism).
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Materials and Methods

To extract EO from T. pulegioides, stems
and flowers were collected from forest
pastures in the Rhodopes mountain
during flowering phase, June 2021. The
amount of 1.5 kg was distilled for 3 h in
a micro-distiller. The EO was stored in a
glass container.

Insecticidal efficacy of T. pulegioides
EO vapours were tested in laboratory
conditions against M. persicae on tobacco
using a similar to Digilio et al. (2008)
method. Tobacco planted plants in pots
were infested with aphids. After 5 days,
plants with a known number of aphids
were placed in 10 L air-tight cylinders.
Concentrations of 0.5, 1, 2 and 3 pL-L"
air and one control were tested in three
replicates for each concentration. The oll
was pipetted on filter paper and placed
at the bottom of the cylinder. After 24 h,
the efficiency was calculated according to
Abbott (1925). Aphids that did not react
when touched were considered as dead.

The minimum concentration that had
highest efficacy was tested on 3 days
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old A. mellifera bees. Bees were newly
emerged, caged and fed on 50 % sugar
syrup. Three replicates and a control were
used for the experiment; bees were treat-
ed with EO for 24 h under the same condi-
tions described for aphids. Each replicate
contained twenty bees.

The results were statistically pro-
cessed by using one-way Anova in Excel.

Results and Discussion

The test results showed that T. pulegioides
EO vapours have insecticidal effect
against M. persicae. Aphids’ mortality in-
creased when concentration increased.
A low mortality of aphids of 9.7 % found
at 0.5 pL-L" air, at 1 pyL-L" air mortality
was 31.6 %, and at 2 and 3 yL-L" air it
was 100 %. Concentration of 2 yL-L" air
was found to be the minimum concentra-
tion which has maximum efficacy. A sig-
nificant statistical differences were found
between the efficacy of the various con-
centrations (F > F__, Anova: Single factor,

crit’

p = 0.000) (Fig. 1). Mortality results for
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Fig. 1. Insecticidal efficiency of T. pulegioides EO against M. persicae
at different applied doses.
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the concentrations 0.5 pL-L' air and
1 yL-L" air show higher efficacy compared
to those of Digilio et al. (2008). Khaled et
al. (2017) showed toxic effect of Thymus
capitatus L. EO by fumigation as well as
by spraying against M. persicae.

The concentration of 2 yL-L-" air was
tested for toxicity on A. mellifera. The data
shows very high toxicity of 100 % (means
+SD 100 +0.0) of T. pulegioides EO va-
pours on treated bees while no mortality
was recorded in the control. High statisti-
cal difference was found between the test-
ed and control groups (F > F _., Anova:
Single factor, p = 0.000).

Conclusions

EO vapours of T. pulegioides showed an
insecticidal effect against M. persicae on
tobacco and A. mellifera. The study infor-
mation can be used in the production of
tobacco seedlings, and in bees for pest
control. More in-depth studies are needed
in this field of study.

References

AseoT S. 1925. A method for computing the
effectiveness of an insecticide. Journal of
Economic Enthomology 18: 367-271.

Brackvan R., Eastop V. 2000. Aphids on the
world’s crops, an identification and infor-
mation guide. Chichester, UK, John Wiley
& Sons Ltd. 466 p.

Cressey D. 2017. Neonics vs Bees. Nature
551(7679): 156—158. doi:10.1038/551156a

DevINE G., HARLING Z., ScARR A., DEVONSHIRE A.
1996. Lethal and sublethal effects of imi-
dacloprid on nicotine-tolerant Myzus nico-

tianae and Myzus persicae. Pesticide Sci-
ence 48(1): 57-62.

DiciLio M., Mancini E., Voto E., DE Feo V.
2008. Insecticide activity of Mediter-
ranean essential oils. Journal of Plant
Interactions  3(1): 17-23. https://doi.
org/10.1080/17429140701843741

ELFELLAH M., AKHTER M., KHAN M. 1984. Anti-hy-
perglycaemic effect of an extract of Myrtus
communis in streptozotocin induced diabe-
tes in mice. Journal of Ethnopharmacology
11(3): 275-281.

KhaLep W., FekiH |., CHaes |., Souissl R., HAR-
BAoUI |., BoukHRis-BouHAcHEM S. 2017. In-
secticidal Activity Assessment of Thymus
capitatus Essential Oils in Combination
with Natural Abrasives against Myzus per-
sicae. Tunisian Journal of Plant Protection
12: 49-59.

Meena R., Kumar V., Yabav G., MiTran T. 2018.
Response and Interaction of Bradyrhizobi-
um japonicum and Arbuscular mycorrhizal
Fungi in the Soy Bean Rhizosphere: a Re-
view. Plant Growth Regulation 84(2): 207—-
223. doi:10.1007/s10725-017-0334-8

PaveLa R., SaJrrtova M., SovovA H., BARNET
M., KareaN J. 2010. The insecticidal activ-
ity of Tanacetum parthenium (L.) Schultz
Bip. extracts obtained by supercritical fluid
extraction and hydrodistillation. Industrial
Crops and Products 31: 449-454. https://
doi.org/10.1016/j.indcrop.2010.01.003

Rapev Z. 2022. Influence of sage Salvia offic-
inalis L. (Lamiales; Lamiaceae) essential
oil on Myzus persicae Sulzer (Hemiptera;
Aphididae) and Apis mellifera L. (Hyme-
noptera; Apidae) in potatoes. Bulgarian
Journal of Crop Science 59(3): 59-64 (in
Bulgarian).

Youpim K., Deans S., FiNnLayson H. 2002. The
antioxidant properties of thyme (Thymus
zygis L.) essential oil: an inhibitor of lipid
peroxidation and a free radical scavenger.
Journal of Essential Oil Research 14(3):
210-215. https://doi.org/10.1080/1041290
5.2002.9699825



