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Abstract: This laboratory study was conducted to test the effect of extracts of plants, leaves and sepals of hibiscus
plant Hibiscus sabdariffa, leaves of Pinus sp and leaves of Eucalyptus Camaldulenis on the mortality of adults southern
cowpea weevil Callosobruchus maculates (Fab) with six concentrations (1000, 2000, 5000, 7000, 9000, 10000) ppm /
adult and using the solvent (ethanol and distilled water) and the results were noted after 24 and 48 hours of treatment. The
study also tested the effect repellency and attraction Extract ethanol & aqueous plants under study against insect adults and
after 15 and 30 minutes of treatment. The results showed that there were influential for each plant extracts used in the study
of death adults. Results of the statistical analysis showed that there were significant differences in the toxicity of plant
extracts depending on the type of plant and extract concentration, where it was noted that mortality rates increased in direct
correlation with the increase in concentration and duration of exposure in each treatment. So, the results showed a various
effect in the proportions of attraction and repellency depending on the type of plant extract concentration and time against
adults. The results showed that the alcoholic extracts of plants under study super-passed significantly the aqueous extracts
on death of adults. And eucalyptus leaves extract in solvents (ethanol and distilled water) outweigh all plant extracts used
in the study in their impact on the insect. While the plant extract Hibiscus sepals is the least influential in the insect.

Keywo Ids: callosobruchus maculatus, Insecticidal activity, Repellency, Attraction, Pest control.

INTRODUCTION

Fabaceae family is one of the important plant families, as it includes a large number of economic crops in the
world that are used as food for humans, such as beans, chickpeas, lentils, beans, mung, peas, cowpeas, and as animal fodder
such as jet and clover. Legumes represent the second major crop after grasses, as they have a high nutritional value. They
are called the meat of the poor because they contain a high percentage of protein, ranging between 20-40%, In addition to
being a major source of carbohydrates, fiber, vitamins, and minerals [32], legumes, especially cowpeas, are infested with
many field and pests that cause major economic losses. One of these pests is the southern cowpea beetle, Callosobruchus
maculatus F. It is one of the main warehouse insects and one of the most dangerous and widespread pests, as it infects
legumes in The field and moves to the warehouse, increasing the damage to the seeds, reducing their economic value, and
affecting germination rates [10-33].

This insect has the ability to infect the seeds of leguminous crops during the growth period in the field and then
continue to infect the seeds during the storage period. In this case, the crop is stored without symptoms of external infection
appearing on it. Then the symptoms appear clearly on the seeds in an epidemic form during the storage period, and this
results from feeding the larvae of this insect. It spends inside the seeds and its harm increases as it continues to be stored,
as it consumes a large amount of the seed contents, in addition to the appearance of egg shells stuck to the seeds. The exit
holes of adult insects are seen on them, and the weight of the seeds is greatly reduced [2]. It was concluded [13], that the
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southern cowpea beetle, C. maculatus F., had a significant impact on the seeds of the cowpea (red, white, brown, red, and
black), as its infection led to a significant reduction in the weight of the seeds. 70.77,55.81, 44.83 and 42.58%, respectively.
People resorted to chemical pesticides with quick and effective results, and their types began to increase day after day in
the hope of obtaining the desired results [25]. However, the extensive and irrational use of these pesticides and the failure
to follow the scientific method in application led to the emergence of many problems, the most important and prominent
of which is the phenomenon of insect resistance, which means that the insect is no longer killed at the recommended doses
that it used to kill with before, in addition to environmental pollution [9-34]. Modern studies have tended at the present
time to try to benefit from many economic wild plants for use as substances that have a biological effect on the insects of
stored materials. Studies have mentioned that plant-based extracts are characterized by high toxicity, which is no less than
their counterparts from manufactured chemical pesticides. They decompose quickly into natural, non-toxic substances after
being used for a relatively short period of time, they do not leave a negative impact on the environment, in addition to their
high specialization in their action against one or several types of insects [23]. The positive effect of these plants is due to
some of the compounds present in them, including terpenes, phenols, alkaloids, resins, and glycosides. Over time, other
numbers of plants were discovered that have a toxic, repellent, nutritional or growth-inhibiting effect [28].

The current study aims to test the effectiveness of alcoholic and aqueous extracts of the plants under study against
adults of the southern cowpea beetle. As well as knowing the effect of different concentrations of the extracts of these
plants on the rate of attracting, repelling and killing the insect in order to limit its reproduction and reduce the losses
resulting from it, in order to obtain alternatives to pesticides that cause a higher rate of killing the insect and are safer for
the environment, and the insect does not have a resistant characteristic after its use.

MATERIALS AND METHODS
1- Insect Collection, Diagnosis, and Breeding

Samples of infected red cowpea seeds were collected from the markets of Kirkuk city, then the adult insects were
identified at the Research Center and Museum of Natural History/University of Baghdad, after which the infected seeds
were placed in glass bottles with a capacity of (800) milliliters (200 grams/bottle). The nozzles were tightened. Using well-
ventilated cloth, tied with rubber belts, and placed in the incubator at a temperature of 28 + 2°C and a relative humidity of
70 £ 5% [4].

2 - Collecting and Classifying Plants

The plants selected for the current study (hibiscus, pine and eucalyptus) were collected in Table 1. Eucalyptus and
pine leaves were collected from the gardens of the Technical Institute/Hawija, and hibiscus plants (leaves and sepals) were
collected from a farm near Hawija District/Kirkuk Governorate. The plants were identified in the herbarium of the College
of Science/Tikrit University. Then it was transported to the laboratory for the purpose of cleaning it, where it was purified
of foreign impurities, then washed well with water and left to dry at laboratory temperature in conditions free of moisture
until the preparation of plant extracts begins [5].

3- Preparation of Plant Extracts

The process of preparing plant extracts was carried out in the Nutrition Laboratory, Department of Livestock,
College of Agriculture, and the Central Research Laboratory/University of Tikrit, based on the method [31]. The samples
were crushed using an electric grinder, and two solvents were used to dissolve the powders of plant parts, one of which
was an organic solvent (ethanol alcohol) and the other (distilled water).

3-1 Preparation of Ethanol Extract

40 grams of dry powder of plant leaves (hibiscus, pine, and eucalyptus) and hibiscus sepals were weighed. Then
they were placed in the extraction bowl (Extraction thimble), and the extraction process was carried out using a Soxhlet
extractor in the Nutrition Laboratory, Department of Livestock, College of Agriculture/Tikrit University, using 400 ml of
ethanol, with a concentration of 98% and a boiling point of 60°C. Heating continued until the dark plant color disappeared.
This process took 10-12 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 in the Central Research Laboratory/University of Tikrit to obtain the alcoholic
extract in a thick, viscous form, which was stored in 50 ml glass bottles that were opaque, sterile and without It has the
name of the plant, the plant part extracted from it, the weight of the extract, and the date of extraction. It is then stored in
the refrigerator until use at a temperature of 5°C [29]. Table 2 which represents the weights and percentages of plant
extracts resulting from the extraction process, and the percentages were extracted using the following law:

Weight of the viscous material obtained
Percentage of extract = ------------ x 100
Total weight
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4-: Preparation of Distilled Water Extract

The method of [6], and [8], was adopted, with some modifications, in preparing aqueous extracts. | took 50 gm of
dry matter powder of the plant parts used separately. It was placed in a 500 ml glass beaker containing 250 ml of distilled
water, i.e. a 5:1 water ratio. The plant material was mixed using a horizontal shaker for an hour. The solution was filtered
through 8 layers of gauze. The sediment was discarded and the filtrate was separated. Using a centrifuge at 3000 rpm for
10 minutes, the suspended plant parts were sedimented and a clear solution was obtained. Then the latter was poured into
heat-resistant glass dishes and placed in the oven at a temperature of 45°C until it dried. The sticky material was then
collected from the dishes in sterilized opaque glass bottles to avoid light and stored in the refrigerator at a temperature of
5°C until used in the study.

Table 1: Plants used in the study

Arabic name | English name Scientific name Family Parts used
dgas <) Roselle, Karkade, Tisantea | Hibiscus sabdariffa L. Malvaceae | Sepal leaves
Hsall Pine Pinus sp. Pinaeceae | leaves
e glS gl River Red Gum Eucalyptus camaldulenis | Myrtaceae | leaves
Table 2: Weights and percentages of plant extracts
Plant used Weight obtained in grams in solvent | Percentage of plant extracts in solvent
Ethanol distilled water Ethanol distilled water
Hibiscus (sepals) 3.22 5.3 8.05 10.6
Hibiscus (leaves) 3.85 13 9.62 26
Pine (leaves) 3.94 9.75 9.85 195
Eucalyptus (leaves) | 11.55 13.33 28.87 26.66

5- Preparing Concentrations for Experimenting with Plant Extracts

Different concentrations of raw plant extracts (alcoholic and aqueous) were prepared to test their toxicity,
repellent, attractive effects on adults of the southern cowpea beetle C.maculatus, depending on the amount of sticky
substance present in the alcoholic and aqueous extracts by taking a specific weight of each plant extract in an appropriate
volume of solvent (alcohol, Distilled water) respectively and on a ppm basis (extract/solvent), [17]. The concentrations
were (1000, 2000, 5000, 7000, 9000, 10000) ppm/adult. Dilution method in preparing aqueous extracts.

6- Conducting Transactions (Toxicological Studies)
6-1 Testing the Toxicity of Alcoholic and Aqueous Extracts against Adults of the Southern Cowpea Beetle

The toxicity of plant extracts was tested on adult insects using concentrations (10000, 9000, 7000, 5000, 2000,
1000 ppm/adult using an Ultra low volume micro-spray device) from a distance of 10 cm [3], where 10 insects were treated
with alcoholic and aqueous extracts. For each concentration and three replicates, the insects of the control plants were
treated with the solvent only.

After that, the treated insects were placed in plastic dishes containing holes for ventilation, with clean food (red
kidney beans) added to them, and then placed in the incubator. At a temperature of 30£2°C and a relative humidity of
7045%. Results were taken after 24 and 48 hours of treatment, and the killing percentages were corrected using the Abbott
equation [20].

Percentage of death in test - Percentage of death in comparison
Corrected percentage of death = e x 100
100 — percentage of death in comparison

The LC50 of plant extracts was calculated using special papers for this purpose (Log- probit paper).

6-2. Testing the Attractive and Repellent Effect of the Ethanolic and Aqueous Extract on the Adults of the Southern
Cowpea Beetle Callosobruchus Maculatu F

Using a chemotropism measuring device [24]. Made locally and taken from a Chemotropometer [27]. The device
consists of a wooden box with a length of 48 cm, a width of 20 cm, and a height of 20 cm. It has a movable lid, and on the
opposite sides of the box there are two openings through which a glass tube with a length of 100 cm and a diameter of 3
cm passes, and in the middle of the tube is an opening for insects to enter [15].

The glass tube is divided into centimeters, placed inside the box, its end is closed with a piece of cotton, while at
the opposite end is placed a piece of cotton treated with one millimeter of ethanolic extract or distilled water. Then, 10
adult insects are introduced into one replicate, with three repetitions, then the number of insects moving in the tube is
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recorded at a distance of 25 cm towards the two holes, 15 and 30 minutes after the insects are introduced, and the attraction
and repulsion ratio and the balancing ratio are calculated according to the following equations.

The number of insects that headed towards the tested substance and traveled a distance of 25 cm from the center
Percentage of attraction = -------------------- s LSRR --x100
The total number of insects

The number of insects that moved in the opposite direction of the tested substance and traveled a distance of 25 cm from
the center
Expulsion percentage = -- e e e R x100
The total number of insects

Balance ratio = attraction ratio — repulsion ratio

7-Statistical Analysis

The results of this research were analyzed statistically according to the Complete Randomized Design (C.R.D.),
and with factorial and single-factor experiments, and the least significant difference method (L.S.D.) was followed. At a
significance level of 0.05 to ensure the significance of the difference between the rates [7].

DiSCUSSION & RESULTS
1- The Effect of Ethanol and Aqueous Extract on the Death of Adults of the Southern Cowpea Beetle after 24 Hours
of Treatment

Table 3 shows the percentages of death of plant extracts after 24 hours of treatment of adult C. maculatus F. by
the effect of plant extracts of ethanolic and aqueous solvents in concentrations (10000, 9000, 7000, 5000, 2000, 1000)
ppm/adult. The results showed that there is an effect of all plant extracts used in the study on the death of adult. The results
of the statistical analysis showed that there are significant differences in the toxicity of plant extracts depending on the type
of plant extract and the concentration used in the study, as it was noted that the killing rates increase directly with increasing
concentration. The fact that alcoholic extracts have toxic activity against the insect under study may be due to the fact that
the active compounds in plants may be more dissolved in alcohol than in distilled water, or due to the alcoholic extract
containing compounds that have the ability to spread in living tissues similar to pesticides, knowing that ethanol has killing
activity. For the insect, at a rate of 20% of the individuals treated in the control, the opposite of what is found in distilled
water Which did not show any effect on the insect in the 0% control treatment, and this was confirmed by [21], [16, 17]. It
is noted that there is a difference between plants in producing their toxic effect, such that one plant outperforms another,
and the reason is due to the difference in the quality and quantity of active compounds contained in various plants that
affect the nervous system of the insect, paralyzing it, leading to shock and then death, or affecting the work of the necessary
enzymes responsible for one of the important vital processes, causing the cessation of metabolic processes and then death
[15].

The results of Table 3 show that the ethanolic and aqueous extracts of Eucalyptus leaves are more effective against
the insect than the rest of the plant extracts in terms of their effect on killing rates, so that the death rates were (87.5 and
70%) at the concentration of (10,000) ppm/adult for the alcoholic and aqueous extracts, respectively. The results showed
that the lethal concentration (LC50) for 50% of the individuals treated with the ethanolic and agueous extract of Eucalyptus
leaves against the insect was equal to 4500 and 5500 ppm/adult, respectively, Table 5. concluded [14]. The volatile and
fixed oils extracted from the Eucalyptus plant have a fatal effect on the southern cowpea beetle when its outer surface is
treated. The Killing rate ranged from 40-46.6%.

The results are consistent with the study [22]. Cineol terpenes, which are one of the components of the essential
oils found in the leaves of the Eucalyptus plant E. camaldulensis, have insecticidal activity, and this substance is considered
lethal by its penetration into the insect’s body through contact.

The results of Table 3 showed that the ethanolic and aqueous extract of hibiscus leaves comes after the extract of
eucalyptus leaves in terms of their effect on the insect, as it showed death rates of 75 and 60% at a concentration of 10,000
ppm/adult. The LC50 for the southern cowpea beetle is 5600 and 7000 Ppm/adult for the ethanolic and aqueous extract,
respectively. Table 5. The reason for the effect of the ethanolic and aqueous extract of hibiscus leaves may be attributed to
the quality and quantity of the active compounds they contain, which affect the nervous system of the insect, paralyzing it,
leading to shock and then death. Many studies have shown the importance of this plant in the pharmaceutical industry, as
the active medicinal substance is concentrated in its leaves, including phenolic compounds and glycosides [30].

Table 3 shows. The ethanolic and aqueous extract of pine leaves comes after the extract of hibiscus leaves in terms
of their effect on the insect, as it showed death rates (70.82 and 53.3%) at the concentration (10,000 ppm/adult),
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respectively. The results showed that the lethal concentration for 50% of the individuals treated with the southern cowpea
beetle is (5200 and 9200 ppm/adult) for the ethanolic and aqueous extracts, respectively. Table 5.

The results agreed with what was reported by [12]. The volatile oils extracted from pine and eucalyptus plants are
very effective when used in quantities of (0.25, 0.10, 0.15) ml/strip respectively in combating Varroa. She indicated [18].
The pine plant contains active ingredients such as glycosides, alkaloids, resins and flavones.

The results are shown in Table 3. The ethanolic and aqueous extract of the sepals of the hibiscus plant had the
least effect on the insect, as it showed death rates of (66.6 and 50%) at the concentration (10,000 Ppm/adult), respectively.
The results showed that the lethal concentration for 50% of the treated individuals of the southern cowpea beetle is (7400
and 10500 ppm/adult) for the ethanolic and aqueous extracts, respectively, Table 5. These results were consistent with the
results of [11]. Which shows that the aqueous extract of Datura fruits is the least effective of the aquatic plant extracts on
the southern cowpea beetle. C. maculatus F. The highest percentage of killing was (50.00)% at the concentration (10000)
ppm/adult after 24 hours of treatment.

The current study showed that the alcoholic and aqueous extract of the sepals of the hibiscus plant had a weak
effect against the insect, while the extract of the hibiscus leaves had a clear effect and high killing effectiveness against the
insect under study.

Table 3: Percentage death rates of plant extracts after 24 hours of treatment for adults of the southern cowpea beetle
At concentration ppm death rate %

Plant Solvent 1000 | 2000 | 5000 | 7000 | 9000 | 10000
Hibiscus Ethanol - 14162 25 45.825 | 62.5 | 66.66
(sepals) Fr Dn F jk D ef De

Distilled water 0 10 23.3 33.3 43.3 50
Cr Eg Dn Hm GKkl Fi

Hibiscus Ethanol 12,5 375 | 66.625 | 70.75 75
(leaves) Dpg| Clm Be Bd Bc
Distilled water | 13.3 | 23.3 40 50 56.6 60
Bp An Ci Eig | Egh | Efg
Pine Ethanol 16.6 | 58.33 62.5 66.5 | 70.825
(leaves) Cop | Ag Cef Ce Ccd

Distilled water 0 133 | 233 40 50 53.3
Cr |[Dpg| Dn Gl Fij Fhi
Eucalyptus | Ethanol --- | 20.83 | 45.825 75 83.25| 875
(leaves) Bno| Bjk Ac Ab Aq
Distilled water | 13.3 20 46.4 56.6 | 63.3 70
Bpg|Bno| Bjk | Dgh | Def Cd

Control Ethanol 20 20 20 20 20 20
noA|Bno| noE Ino |Hno| noG

Distilled water 0 0 0 0 0 0

rC Gr rr Jr rl rH

*Similar capital letters in the same column mean that there are no significant differences between them at a probability
level of 0.05))
**Similar lowercase letters mean that there are no significant differences between them at the probability level (0.05)

2- The Effect of Ethanolic and Aqueous Extract on the Death of Adults after 48 Hours of Treatment
The alcoholic and aqueous plant extracts under study had a higher effect on the adults of the southern cowpea
beetle C. maculatus (Fab.) after 48 hours of treatment than they had after 24 hours of treatment.

This is due to the exposure duration factor, which caused an increase in killing rates [26], [3-16]. Table 4 shows
the percentages of death of plant extracts after 48 hours of treatment for adults of the southern cowpea beetle. With the
effect of plant extracts of ethanolic and aqueous solvents, the results showed that the ethanolic and aqueous extract of
Eucalyptus leaves was superior in killing the insect more than the rest of the plant extracts in terms of their effect on the
killing rates, so that the death rates increased to 91.66% for the concentration (10000 Ppm/adult) of the ethanolic extract
after it was 87.5% after 24 hours, the death rates reached 76.6% for the agqueous extract after 48 hours at the same
concentration after it was 70% after 24 hours. Thus, the lethal concentration for 50% of the treated individuals of the insect
decreased to (3600 and 4100 Ppm/adult) for the ethanolic and aqueous extracts, respectively, Table 5.
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The fact that the leaves of the Eucalyptus plant contain volatile oils such as cineole oil led to its superiority in
affecting the entire role of the insect under study, and this effect increased significantly with the increase in the period of
exposure to the extract. The results of this study agree with what was mentioned by [1]. The ethanolic extract of the leaves
of the plant achieved Eucalyptus Kill rate 100% % in concentration (10000 ppm/adult) after 24 hours. The killing rate
reached 100% at the concentration (8000 Ppm/adult) after 48 hours of treatment.

The results of Table 4 showed that the hibiscus leaf extract came after the eucalyptus leaf extract in terms of its
effect on the insect, as the ethanolic and aqueous extracts showed mortality rates of (79.16 and 66.6%) respectively at the
concentration (10000 Ppm/adult). The results showed that the lethal concentration for 50% of the individuals treated for
the insect is (4300 and 5000 Ppm/adult) for the ethanolic and aqueous extracts respectively, as shown in Table 5.

The results of Table 4 showed that the pine leaf extract came after the hibiscus leaf extract in terms of its effect
on the insect, as the ethanolic and aqueous extracts showed mortality rates of (75 and 60%) respectively at the concentration
(10000 Ppm/adult). The results showed that the lethal concentration for 50% of the treated individuals for the insect is
(4500 and 7500 Ppm/adult) for the ethanolic and aqueous extracts respectively, as shown in Table 5 showed that there were
no significant differences in the killing rates between the ethanolic extract of pine leaves and hibiscus sepals at a
concentration of (10000 Ppm/adult) in the adult insect after 48 hours of treatment. The toxicity of pine leaves is due to their
containing active ingredients such as taenopsis, tadolegal glycosides, resins and flavones [18].

The results of Table 4 showed that the ethanolic and aqueous extracts of hibiscus plant sepals were the least
effective extracts on the insect. They showed mortality rates of (75 and 56.6%) at the concentration (10000 Ppm/adult)
respectively. The results showed that the lethal concentration for 50% of the treated individuals of the southern beetle was
(5400 and 8800 Ppm/adult) for the ethanolic and aqueous extracts respectively, Table 5.

Table 4: Percentage mortality rates of plant extracts after 48 hours of treatment for adult southern cowpea beetle
At concentration ppm death rate %

plant Solvent 1000 | 2000 | 5000 7000 9000 | 10000
Hibiscus Ethanol 416 | 25 | 45.825 | 54.125 | 66.66 75
(sepals) Euv | Bpg| Elm | Dijk | Def | Ccd

Distilled water | 10 20 33.3 43.3 50 56.6
CDt | Cgr F no Em FKI | Ehij
Hibiscus Ethanol 8.25 | 20.75 | 58.25 | 70.825 | 75 79.16
(leaves) Dtu| Cgr | Bghi| Bde | Bcd | Bbec
Distilled water | 16.6 | 30 50 56.6 63.3 | 66.6
Brs | Aop Dkl Dhij| Dfg | Def
pine Ethanol 833 | 25 62.5 66.6 70.8 75

(leaves) Dtu | Bpg| Afg | Cef | Cde | Ccd
Distilled water | 10 16.6 | 36.6 46.6 56.6 60

Ct | Drs Fn Elm | Ehij| Egh
Eucalyptus | Ethanol 125 | 29.16 | 54.16 | 79.16 | 83.25 | 91.66
(leaves) Cst | Aop | Cijk | Abc | Ab Aa
Distilled water | 20 | 26.6 | 53.3 63.3 70 76.6
Agr | Bp Cjk Cfg | Cde | BCc

Ethanol 20 20 20 20 20 20
Control grA | Cor [s] €] Far ar G Far
Distilled water 0 0 0 0 0 0

v F Vv E v H vG v H v G

*Similar capital letters in the same column mean that there are no significant differences between them at a probability
level of (0.05)
**Similar lowercase letters mean that there are no significant differences between them at a probability level of (0.05)

Table 5: LC50 values (the concentration that Kills 50% of individuals) for plant extracts in adult southern cowpea beetles

Plant Solvent LC- 50 ppm after 24h | LC-50 ppm after 24h
Hibiscus (sepals) Ethanol 7400 5400
Distilled water | 10500 8800
Hibiscus (leaves) Ethanol 5600 4300
Distilled water | 7000 5000
Pine (leaves) Ethanol 5200 4500
Distilled water | 9200 7500
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Eucalyptus (leaves) | Ethanol 4500 3600
Distilled water | 5500 4100

3- The Effect of Alcoholic and Aqueous Plant Extracts in Repelling and Attracting the Entire Population of the
Southern Cowpea Beetle F. Callosobruchus Maculatus

The results of the statistical analysis of Table 6, which shows the rates of attractive and repellent effects and the
percentage balance of the ethanolic and aqueous extracts of the plants under study at concentrations (10000, 9000, 7000,
5000, 2000, 1000) ppm on the entire Southern cowpea beetle after 15 and 30 minutes of treatment, indicate that the
ethanolic and aqueous extracts of eucalyptus leaves gave the highest average expulsion rates compared to other plant
extracts, as the expulsion rate reached (27.3, 22.95) respectively. The highest attraction rate reached (33.01)% for the
ethanolic extract of pine leaves and the lowest rate (12.18) for the aqueous extract of pine leaves. The average expulsion
rate for the ethanolic and aqueous extracts of pine leaves reached (21.65, 18.03) respectively. The average attraction ratios
of the ethanolic and aqueous extracts of hibiscus leaves were (26.09, 21.34) respectively. The repellency ratio of the
ethanolic and aqueous extracts was (18.30, 20.52) respectively. It was explained that the average attraction ratios of the
ethanolic and aqueous extracts of (hibiscus sepals) were (12.19, 21.07) respectively. The repellency ratio of the ethanolic
and aqueous extracts was (12.48, 19.14) respectively. The results of the statistical analysis indicate that there is a variation
in the rates of attraction and repulsion, and the balance values of the southern cowpea beetle F. C. maculatus depending on
the type of plant extract, concentrations and time used in the study. The study of the repellent and attractive effect is
important in order to know the repellent characteristic in keeping insects away from the places that need to be protected
from infection, and the attraction characteristic is useful in attracting and catching insects to the place where the toxic
substance is located, killing them and getting rid of them, and this is what many studies have confirmed. Where [19],
studied the attractive, repellent and lethal effect of some plant extracts of the leaves and roots of the borage and shell plants
against the southern cowpea beetle C. maculatus showed that there are significant differences in the rates of attraction,
repulsion and killing depending on the type of plant extract and concentrations, but most of the extracts showed a repellent
effect on the insect and the shell plant root extract was superior to the rest of the extracts in killing the insect.

Table 6: Attractive and repellent effects of ethanolic and aqueous extracts of plants at concentrations of (10000,
9000, 7000, 5000, 2000, 1000) ppm on adult southern cowpea beetle after 15 and 30 minutes of treatment
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Similar capital letters vertically within the same rate in the same trait and for the same plant mean that there are
no significant differences between them at the 0.05 level.
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