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ABSTRACT

The results of the current study showed in terms of the force of attraction and expulsion. The current
study showed that the highest percentage of attraction for the water extract of the myrtle plant was
17.3% at the concentration of 1.5% after 72 hours, while the percentage of the expulsion was 25.3%
at the concentration of 3% after 72 hours, while the percentage of attraction for the alcoholic extract
was 17.3 % at the concentration 1.5% after 48 hours, while the expulsion percentage was 33.2% at the
concentration 3% after 72 hours in the whole insects. As for the larvae, the highest percentage of
attraction to the aqueous extract was 0.0% in all concentrations, while the repellent percentage was
16.3% at the 3% concentration after 72 hours, while the percentage of attraction to the alcoholic extract
was 0.0% in all concentrations, while the expulsion percentage was 24.6% at the 3% concentration
after 72 hours. hour.
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INTRODUCTION

Since the red rusty flour beetle, Tribolium
castaneum (Herbst), is one of the most damaging
pests of ground grain products like flour, bran,
groats, etc., and since pesticides contaminate
these materials and breed pesticide-resistant red
rusty flour beetles, it is important to find
alternatives to pesticide use (Abdullahi. and
others, 2019).

Insects are one of the most important animal
groups for humans and this is due to their
economic importance. Every year and in every
country, they cause great economic losses in
crops, animals and stored products, as well as
transmitting dangerous diseases to him and his
animals. On the contrary, some other insects are
beneficial to humans to pollinate plants and
increase the yield or To produce useful materials
(Khambay, 1999).

Several previous studies indicated that some
plant extracts proved efficient in inhibiting the
growth of bacteria and insects, (Al-Numan, 1998;
Abbas, 1998, as it is believed that the inhibitory
effect of these extracts lies in their essential oils
(Sarac, Tunc, 1994: Alipor et al. 2014).

communis Myrtus

The myrtle plant or Myrtus communis belongs to
the order Myrtus communis, which includes 23
families, including the Myrtaceae family (Liu et
al., 2016), the family Myrtaceae (Family-
Myrtaceae), which is derived from the Greek
word Myrtus meaning Myrtle myrtle and
Communis meaning common in the earth
because it is a plant that grows and exists In the
form of aggregates, it is an aromatic plant in the
form of an evergreen shrub with a height of 1.8-
2.4 m with a summit, native to southern Europe,
North Africa and western India and is abundant
in gardens because of its aromatic flowers (Basu
and Kirtikar, 1988; Stuart, 1994). The stem of the
plant is branched into many branches containing
evergreen leaves of dark green, glossy, aromatic,
spear-shaped, the length of the leaf is 3.8 - 2.5
cm. Greenish-black or white, kidney-shaped,
sweet pea-sized fruits, 1.2-0.7 cm in size (Hennia
etal., 2019). Elias plant is found in wet as well as
shaded places and can withstand summer heat
and lack of water in the soil (AL-Hadeethi,
2016).

Kingdom Plantae—Plants
Subkingdom Tracheobionta— Vascular plants
Superdivision Spermatophyta—Seed plants
Division Magnoliophyta-Flowering plants

Class Magnoliopsida—Dicotyledons
Subclass Rosidae
Order Myrtales

Family Myrtaceae—Myrtle family
Genus MyrtusL. — myrtus

Species Myrtus communisL.

Figure (2-1): Flowers and leaves of the myrtle

The myrtle plant contains fiber, sugar,
antioxidants and many biologically active
substances (Dogan, 1978). Like phenolic

anthocyanins, flavonoids, myrtle fruits are the
main source of active substances. The seeds of
the plant produce 15-12% fixed oil consisting of
glycerides and fatty acids lauric, olic, linoleic,
myris tic, Rastogi and Mehrotra, 1991). Studies
indicate that the analysis of the fruit of the myrtle
plant contains 14 types of fatty acids, olic acid
being the dominant over the rest of the other fatty
acids and forms 70-67%, followed by palmatic
acid 10-24% and 8-19% stearic acid. The fruit of
the myrtle M. communis is the main source of
myrtle oil and the oil is greenish-yellow with a
refreshing aroma (Giacomo, 1983; Alipor et al.
2014). Myrtle oil contains many active
substances that give it its distinctive smell, such
as Methyl Benzoate, Myrcene, Benzyl Alcohol,
Lianalyl Acetate, Methyl Geranate, Myrtenol,
Eucalyptol And Butyl, Butyrate,
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(Rastogi and Mehrotra 1993; Jerkovic et al. 2002;
Yadegarinia et al. 2006; Sacchetti et al. 2007;
Akin et al., 2010; Berka-Zougali et al., 2012).

The economic and medicinal importance of the
myrtle plant

The myrtle plant has been used since ancient
times, as the ancient Greeks used it, and the
therapeutic dose was 3-5 grams of its fruits
(Hakeem 1895). It was also used in traditional
medicine to treat some conditions such as
diabetes, diarrhea, severe diarrhea, treatment of
foot ulcers, fetid ulcers and internal ulcers,
bleeding, sprains, rheumatism and fractures. It is
used in the manufacture of oils to protect and
strengthen the hair, as it is mixed with other oils
to strengthen and increase hair growth for its
hair-strengthening properties, as well as for the
treatment of mental and bladder diseases. 1994;
Flaminia et al. 2004; Miraj and Sadegh, 2016).

Its fruits and leaves are also used in the treatment
of newborn children who suffer from redness of
the skin and are useful as they contain anti-
inflammatory and analgesic substances. et al.,
2008) and insect repellent (Traboulsi et al.,
2001). It is also recommended to take it for its
benefits as it contains antioxidants and can
protect the body because it contains
hydrogenated fats that inhibit the action of free
radicals (Serce et al., 2010). In the present
endowment, myrtle fruit jam is used. As a food
rich in vitamins. The plant also contains fibers,
sugars, antioxidants, and many effective
biological compounds, including phenols and
flavonoids (Hayder et al., 2004).

Description of the red rusty flour beetle

The adults of the rusty flour beetle T.castaneum
are characterized by being insects of small size,
and the whole has a flat shape, about 4-3 mm in
length and about 1 mm in width, the antennae are
macelic and ends with three large brains of
approximately equal sizes, and on the head and
front chest there is a minute mortise as well as On
the two sheaths, its sheath is striped with long,
sunken lines interspersed with pits, and the larva
is white at the beginning of its formation and then
becomes yellowish and cylindrical in shape, and
there are two short prongs of brown color on the

end of the abdomen. And it goes through a
dormancy stage that lasts 7-15 days before it
metamorphoses into a full insect. (1990, Dennis;
Devi et al. 2015; Etebari and Asgari 2016).

As for adults, they are very active and move
quickly when they are anxious and disturbed. The
average life of the red rusty flour beetle is one
year (Dennis, 1990). All phases of the rusty red
flour beetle are found in warm places throughout
the year, and their activity increases in the
summer and spring, as the temperature and
humidity Their optimum growth is 53 m and 70%
respectively (Solomon, 2005; Gullan and
Cranston, 2014).

MATERIALS & METHODS

Ten farms were prepared, where clean and
sterilized glass bottles of (800) milliliters were
prepared in which 10 g/vial of sterile nutrient
medium was placed in them, then ten pairs of
insects were placed for each bottle. Then the
colonies were placed in an incubator at a
temperature of 2+28°C and a humidity of 5+70%
(Anon, 1982).

After the complete insects came out, they were
diagnosed in the Natural History Museum /
Department of Insects and Invertebrates
according to Book No. 16 dated 3/6/2019
attached in the appendices, to conduct tests on
them, and the medium is renewed every two
months to obtain complete insects for subsequent
tests (Al-Hadidi, 1989).

Isolation of red rusty flour beetle larvae

The adults were first isolated from the larvae by
means of a sieve with holes diameter of 0.71 mm,
then the third larval stage by means of a sieve
with holes diameter of 0.28 from the culture
media and placed in glass bottles and kept in the
incubator until needed.

Preparation of plant extracts Ethanol extranet

The plant extracts were prepared in the Graduate
Studies Laboratory / College of Education -
University of Samarra by using the method
(Riose et al. 1987), where the used dried plant
parts (leaves) were crushed by an electric grinder.
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Until a fine powder was obtained, and then two
solvents were used to dissolve the extracts of the
used plant parts, one of them was an organic
solvent (ethyl alcohol) and the other was an
inorganic solvent (distilled water). The ratio of
the dry plant parts used to the solvent was (1 g:
20 ml) in the extracts.

Preparation of ethanolic leaf extracts
Weighing 40 g of dry powder of the myrtle plant
(leaves) in the extraction container (Extraction
Thamble) and the extraction process was carried
out using the device (Soxhlet extracter) Figure
(3-1). Using 500 ml of organic solvent ethyl
alcohol with a concentration of 97% and a boiling
point of (60) C, the heating continued until the
dark vegetable color had disappeared. This
process took from (5-24) hours each time,
depending on the type of plant.

After the extraction process, the solvent was
evaporated from the extract under low pressure
and a temperature of 60°C using a rotary vacuum
evaporator device, and the extract was obtained
in a thick viscous shape, where it was kept in
sterile and dark colored glass bottles with a cap
of (50) ml capacity with the name of the plant and
the plant part written on it. The extract, the
weight of the extract and the date of extraction,
after which it was kept in the refrigerator until use
at a temperature of 5°C (Islam, 1983).

Soxhlet extractor

Preparation of aqueous extracts of study plants
The method of Harborne (1984) was used to
prepare the extracts, as 10 g of dry matter powder
of the leaves of the myrtle plant was taken and
200 ml of cold distilled water was added to each

of them and mixed for 15 minutes by means of a
magnetic mixer. The solution was left for 24
hours at laboratory temperature and the solution
was filtered using The filtrate was transferred to
a centrifuge at a speed of 3000 rpm for 10
minutes to precipitate the suspended plant parts
and obtain a clear solution. The clear solution
was isolated and dried in an electric oven at a
temperature of 45 °C, then the dried powder of
the extract was weighed and kept in the
refrigerator until use. As for the boiled water
extract of plants, it was prepared with the same
previous steps, except that the distilled water
used in the preparation was boiled for the purpose
of testing the effectiveness of the water extract of
plants in killing the whole and larvae of the red
rusty flour beetle. , 5 g of dry powders of plants
respectively in 100 ml of distilled water, while
the control concentration is treated with distilled
water only.

RESULTS AND DISCUSSION
Effect of attraction and expulsion of M.
communis water and alcohol plants: -

The results of the current study showed in terms
of the force of attraction and expulsion. The
current study showed that the highest percentage
of attraction for aqueous extract was 16.2% at
concentration 1.5%, and the lowest percentage of
attraction for aqueous extract was 8.3% at
concentration 3% after 24 hours, while the
highest percentage of expulsion was 25.3% at
concentration 3% after 72 One hour and the
lowest percentage of expulsion was 15.3% at the
concentration of 1.5% after 72 hours, while the
highest percentage of attraction for the alcoholic
extract was 17.3% at the concentration of 1.5%
after 48 hours and the lowest percentage of
attraction for the alcoholic extract was 4.3% at
the concentration of 0.75% after 24 hours, while
the highest percentage of expulsion was for the
extract The alcoholic was 33.2% at 3%
concentration after 72 hours in whole insects and
the lowest percentage of expulsion of the
alcoholic extract was 12.8% at concentration
0.75% after 24 hours in whole insects as shown
in Table (1) and (2). As for the larvae, the highest
percentage of attraction to the aqueous extract
was 0.0% in all concentrations,
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while the repellent percentage was 16.3% at the  expulsion percentage was 24.6% at the 3%
3% concentration after 72 hours, while the concentration after 72 hours. hour as shown in
percentage of attraction to the alcoholic extract Table (3) and (4).

was 0.0% in all concentrations, while the

TABLE 1: Effect of different concentrations of aqueous and alcoholic extracts of M. communis on
attraction rates of red rusty flour beetle adults after (24, 48 and 72) hours of treatment

Average time/hour extract
Kill Average 72 48 24 concentratio | Extract type | plant type
Extract concentration n
9.6¢ 11.7 8.9 8.1 0.75 aqueous
115a 16.2a 17.3 16.1 15.3 15 extract
8.6¢ 11.1 8.3 6.3 3.0
134 a 11.1b 99b Average kill by aqueous
extract
7.3c 10.3 7.2 4.3 0.75 Alcoholic
8.2b 11.8b 12.3 12.8 10.3 1.5 extract 2
5.4 d 2.6 5.4 8.3 3.0 g
84a 85a 7.6a Average kill with alcoholic g
extract ©
109a 9.8a 8.8a Average overall homicide =

TABLE 2: Effect of different concentrations of the aqueous and alcoholic extract of M. communis
on the expulsion rates of the red rusty flour beetle whole after (24, 48 and 72) hours of treatment

Average Average time/hour extract Extract type
Kill concentration 72 48 24 concentrat plant type
Extract ion
105e 13.2 10.1 8.3 0.75 aqueous
156b 15.2d 15.9 15.3 14.3 1.5 extract
21.0b 25.3 19.3 18.3 3.0
18.1a 149D 136D Average Kkill by aqueous
extract
13.9d 15.3 135 12.8 0.75 Alcoholic
194 a 179c 22.3 16.1 15.3 1.5 extract
26.5a 33.1 24.3 22.1 3.0 2
23.6a 18.0b 16.7b Average Kill with alcoholic 2
extract £
209 a 16.4b 15.2b Average overall homicide 8
=
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TABLE 3: Effect of different concentrations of aqueous and alcoholic extracts of M. communis on
attraction rates for red rusty flour beetle larvae after (24, 48 and 72) hours of treatment

Average Kill | Average time/hour extract Extract
Extract concentration concentration type plant
72 48 24 type
0 0 0 0 0.75 agueous
0 0 0 0 0 1.5 extract
0 0 0 0 3.0
0 0 0 Average kill by aqueous extract
0 0 0 0 0.75 Alcoholi
0 0 0 0 0 1.5 cextract | .2
0 0 0 0 3.0 S
0 0 0 Average kill with alcoholic | €
extract 8
0 0 0 Average overall homicide s

TABLE 4: Effect of different concentrations of aqueous and alcoholic extracts of M. communis on
expulsion rates of rusty red flour beetle larvae after (24, 48 and 72) hours of treatment

Average Kill | Average time/hour extract Extract type
Extract concentratio | 72 48 24 concentratio plant
n n type
6.7¢ 9.6 7.1 3.5 0.75 aqueous
9.2b 8.9d 12.2 9.6 5.0 15 extract
12.1c 16.3 13.3 6.7 3.0
12.7a 10.0b 51c Average Kkill by aqueous
extract
10.1d 13.6 9.9 6.8 0.75 Alcoholic
14.7 a 14.9 b 19.2 15.2 10.3 1.5 extract 2
19.1a 24.6 20.1 12.7 3.0 g
19.1a 15.1b 99C Average Kkill with alcoholic CE)
extract ©
159a 125b 75¢ Average overall homicide =

With regard to the results of the current study and
the force of attraction and repulsion of myrtle
against the red rusty flour beetle, it agreed with
the results of the study of Al-Mallah et al. (2012),
which indicated the effect of the extract of myrtle
as an attractant and repellent for Indian flour
moth larvae. The researcher noted that the results
of his study varied in the degree of response to
the extract of the plant. Ace between attraction
and expulsion The reason attributed to the
presence and difference in the concentrations of
the active substances in the extract of the plant.
The reason for the force of attraction and
repulsion for the results of the current study may
be due to the fact that the leaves of the myrtle
plant contain terpene alcohols as basic
compounds, flavonoid glycosides and tanning

materials (Lawerence, 1990), which play arole in
the variation of attracting and repelling adult
insects and larvae.

CONCLUSIONS
The presence of secondary compounds in
alcoholic and aqueous extracts that have a high
power to expel the insect, as the expulsion
characteristic is used to keep insects away from
the places to be protected from insect infestation.

The most efficient plant extract in killing the
rusty red flour beetle is the extract of the myrtle
plant because it contains chemical compounds
and its essential oils.
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