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Abstract

The aim of this study was conducted to find out the effect of
nanomaterials of zinc oxide nanoparticles (ZnONPs) and titanium dioxide
(TiO,NPs) at concentrations 100, 500, 1000 and 5000 Parts per million
for both, as well as using spores of the bacteria Bacillus thuringiensis at
concentrations 10—6, 10—7,10—8 and 107cells. / ml, to know the
effectiveness of the above materials in affecting the some biological
aspects and control of the insect Galleria mellonella L., which attacks
the waxy bases of honey bees Apis mellifera .

The practical study was conducted in the insect lab of the
Department of Biology/ College of Education for Pure Sciences at Mosul
University 2020-2021 . were obtaind each stage of the insect was treated
separately and its life was followed up to its end, and the mortality for the
different stages were calculated. When the eggs of the Greater wax moth
G.mellonella were treated with the above materials, it was found that the
hatchability decreased significantly by 26.0 and 30.0% in the two
treatments of the bacterial spores B. thuringiensis at a concentration of
10° cells/ml and zinc oxide at a concentration of 100 ppm, respectively,
while the percentage of hatched eggs in the treatment of G. mellonella
was significantly reduced. The comparison is 83.6%.

The previous treatment also caused a significant mortality in the
larval and pupal stages, which reached 78.7 and 64.88%, respectively, in
the treatment of nano-zinc oxide at a concentration of 5000 ppm, The
treatment of B. thuringiensis spores at a concentration of 10° cells/ml
caused a death rate of 82.1 and 100. 0% for both stages. respectively, the
above results differed significantly from the comparison treatment.

In this study, the larval stage was treated with nanomaterials and
spores of the bacteria B. thuringiensis. The treatment caused a significant

prolongation in the duration of the two instars, and a significant increase
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in the percentage of killing in the two instars. The highest percentage of
killing in the larval stage was 80.10% in the nano zinc oxide treatment at
a concentration of 5000 ppm. While the highest rate of killing in the
pupal stage was 57.1% in the treatment of titanium dioxide at a
concentration of 5000ppm.

In this experiment, the effect of larval treatment on the vitality of the
females of the first generation was studied. It was found that the
treatments led to a significant reduction in the number of eggs of the first
generation females, which amounted to 10.6 and 9.6 eggs/female in the
two treatments of titanium dioxide at a concentration of 5000 ppm and
the treatment of bacterial spores. B. thuringiensis at a concentration of
10-° cells/ml, respectively, while the control female laid 323.3
eggs/female. In addition to what was mentioned above, the above
treatments caused egg retention in females of the first generation ranging
between 81.8 and 95.1 in the two B. thuringiensis spores treatments at a
concentration of 10-’ cells/ml and the titanium dioxide treatment at a
concentration of 5000 ppm, respectively.

In present study, the pupae were also treated with nanomaterials
and spores of the bacteria B. thuringiensis, and this treatment had a clear
effect on its vitality, as most of the treatments resulted in a significant
death of the pupae that reached 100% in the nano zinc oxide treatment at
a concentration of 100 ppm, while it decreased Significantly to 38.8% in
the B. thuringiensis spores treatment with a concentration of 10-°, and
both treatments were significantly different from the control treatment by
5.2%, and these treatments (the pupae treatment) caused a significant
reduction in the number of emerging insects.

As for the experiment of the effect of treating whole insects with
nanomaterials and spores of B. thuringiensis, it was obvious from this

study these treatments, like the previous treatments, had a clear impact on
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the vitality of the stages produced by these insects, as the treatment led to
a significant reduction in the number and percentage of hatched eggs for
the treated females, reaching 30 eggs/ Female and 32.6%, respectively, in
the nano-zinc oxide treatment with a concentration of 5000 ppm,
knowing that the number of eggs and hatchability in the control treatment
was 350 eggs/female, 84.38%, respectively.

The previous treatment also affected the percentage of larval and
pupal mortality, which reached the highest percentage of 55.9 and 32.3%,
respectively, in the treatment of titanium dioxide concentration of 5000
ppm The treatment also caused a significant reduction in the number of
emerging insects, which amounted to 30.6 insects.

In the current study, the attractive and repellent effect of
nanomaterials and spores of the bacteria B. thuringiensis used was also
known, and it appeared that they had a clear effect, as the titanium
dioxide treatment gave a concentration of 100 ppm, an expulsion rate of
70%, and an equilibration rate that reached(-44.7).

The treatments caused gross distortions of the different stages of the
insect, as the treatment of eggs caused the presence of larvae which
couldn't transformspupae, and a rate of 25.66% in the treatment of B.
thuringiensis spores, a concentration of 10-° cells/ml, and different
deformations in the pupal stage, which reached a rate of 22.9% in the
treatment of bacterial spores B. thuringiensis at a concentration of 10°
cells/ml, and it amounted to 44.9% in the treatment of the larval stage
with bacterial spores B. thuringiensis at a concentration of 10-° cells/ml,
in addition to that, obvious gross distortions appeared in the adults,
especially the distortion of the wings, and in most treatments it amounted
to 40% in the treatment of spores The bacteria B. thuringiensis at a
concentration of 10-’ cells/ml. The ovaries of the Greater Wax moth

G.melonella, the stages of which were previously treated with
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nanomaterials under the current study and the spores of B. thuringiensis,
were subjected to a number of negative deformations. Histological
sections showed disintegration in the peripheral vesicular cells and their
separation, decay and disappearance at other times, as some of the
treatments caused Damage to the ovaries, these symptoms are what
caused a decrease in female vitality and a decrease in the number and

percentage of egg hatchability.
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