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Introduction: The use of plant pesticides in pest control has become
necessary due to the expansion of the use of chemical pesticides that
has led to environmental damage. Extracts obtained from plants,
which are mainly extracted from natural sources and different parts
of plants, have been considered as a natural and efficient alternative
to replace chemical pesticides. One of the obvious advantages of
plant pesticides is high biological degradability and less toxic effects
on non-target organisms and plants. High biodegradability means the
ability of these materials to be broken down and transformed into
harmless materials by microorganisms and natural environmental
processes. Unlike chemical pesticides that may remain in the soil for
long periods and lead to the accumulation of toxic substances in the
food chain, plant pesticides decompose quickly and cause fewer
environmental hazards. In addition, these compounds are often
designed to be effective only on specific pests and therefore pose less
risk to local biodiversity. This issue is especially important in
environments where the protection of native species is important.
Plant pesticides can effectively help reduce the damage caused by
pests to different parts of agricultural products without causing
significant damage to the environment. The effect of plant extracts as
pesticides often occurs through various mechanisms such as
disruption of the nervous system of pests, inhibition of protein
synthesis, changes in hormone production, and disruption of

Cite this article: Sadeghi, Reza; Nazarahari, Maryam & Arsalan Jamshidnia (2024). Insecticidal Effects of the aqueous
Extracts of Eucalyptus camaldulensis and Thymus vulgaris on the Cotton Bollworm, Helicoverpa armigera (Hiibner)
(Lep.: Noctuidae). Journal of Phytoallexines , 1(1).

BY _NC © The Author(s).

Publisher: Shahed University



https://gyahpad.shahed.ac.ir/
https://creativecommons.org/licenses/by-nc/4.0/

Journal of Phytoallexins 2

s e A )
S Vol. 1, No. 1, Spring & Summer 2024 (Serial 1) wrs

https://gyahpad.shahed.ac.ir/

metabolic processes. In addition to direct effects, plant extracts can act as plant resistance
enhancers, which means that they can increase the ability of plants to deal with pests and
diseases. This is usually done by inducing the production of secondary metabolites that have
defensive properties. In addition, with the advancement of extraction and purification
technologies, the ability to use plant compounds in more accurate and efficient formulations has
increased, which helps to produce environmentally friendly products. Also, plant pesticides can
help reduce the emergence of resistance in pests because the mechanisms of action of these
compounds are often different from those of chemicals. Among these mechanisms is inhibiting
the vital functions of pests or disrupting their reproductive process. This diversity in
mechanisms of action reduces the possibility of developing resistance in pests because pests
need to adapt to several different types of mechanisms. These practices can include enhancing
plants with specific plant compounds for greater resistance to pests, or developing plant
pesticides based on these compounds. These chemical compounds, as natural inhibitors, can
prevent the plant from being eaten by insects or slow down the growth of pests, which in turn
can lead to reduced crop damage. These differences cause them to be proposed as effective and
environmental alternatives. Plant pesticides usually contain compounds that are produced
through natural processes in plants and are responsible for defending the plant against pests.
The expansion of the use of plant pesticides is not only due to their efficiency in pest control
but also due to their compatibility with the principles of sustainable agriculture and the
protection of biological diversity.

Materials and Methods: In this study, Eucalyptus camaldolensis and Thyme vulgaris plants
were selected as plant sources to extract active and effective compounds from them by using an
aqueous solvent. For practical applications of plant compounds, extracts of two plants, thyme
and eucalyptus, were prepared by percolation method. The purpose of this extraction was to
investigate the effect of different concentrations of aqueous extract formulation on the mortality
rate of 3" instar larvae of the cotton bollworm (Helicoverpa armigera) in a laboratory
environment.

Results and Discussion: The results of this study showed that the use of different
concentrations of aqueous extracts of eucalyptus and thyme produced statistically significant
differences in the mortality rate of 3 instar cotton bollworm larvae within 24 hours (p<0.05).
In the study of the lethality of the concentrations of 60%, 70%, 80% and 90% of aqueous extracts
of eucalyptus and thyme, the results indicated that the concentrations of 80% and 90% caused
the greatest losses to the 3™ larval instar of cotton bollworm H. armigera after 24 They created
hours, which were equal to 25.00% and 25.00% for eucalyptus aqueous extract, respectively.
While the concentration of 60% and 70% caused the lowest losses (20.00%), and for thyme
aqueous extract it was equal to 25.00% and 25.00%, respectively, and the concentration of 60%
and 70% caused the lowest losses (20.00%).

Conclusion: As a result, aqueous extract formulations of eucalyptus and thyme showed similar
toxic effects on cotton bollworm pest. The use of an aqueous solvent to extract secondary
metabolites from these plants was more efficient than other solvent.
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H. armigera
Table 1- Effects of the different concentrations water extracts of eucalyptus and thyme on the average mortality
rates (£SE) of the cotton bollworm, H. armigeralarvae

Extract concentration Mortality rate (£SE)
60% 20 +0
70% 20 +0
Eucalyptus
80% 25+3.27
90% 25+3.27
60% 20 +0
70% 20 +0
Thymus
80% 25+3.27
90% 25+3.27

* In the columns, the mortality rates (+SE) with the same letters show no significant differences based on
Duncan's test (p<0.05).

9)}9 r;‘,JYﬁ»‘,ﬁf Q‘ﬂﬁ &g}?}wﬁé\f‘ g;gi 6\.&0)w}:§'uqbﬁ}a 6\.&0:‘: &\.3)‘3 4.3'}2-3 @b—\' dj-’-’
H. armigera s

Table 1- Results of the analysis of variance of the data related to the effects of water extracts of eucalyptus and
thyme on the mortality rates of the cotton bollworm, H. armigeralarvae

Water extracts of eucalyptus and thyme

Source of variable df MS F P
Extract 1 0.00 0.00 1.00
Concentration 3 66.66 1.33 0.28
Extract x concentration 3 0.00 0.00 1.00
Experimental error 24 1200.00 50.00

Total 31 1400.00

** is significant at 1%.
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