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Nov. 30, 2023 The study aimed to evaluate the effectiveness of Tondexir and
Emamectin benzoate pesticides on the southern cowpea beetle, Cal-
losobruchus maculatus. Experiments were conducted using three
Accepted: different concentrations (1, 1.5, 2) ml/1 liter (distilled water) of Ton-
dexir and Emamectin benzoate on 10 selected insects (5 males, 5 fe-

Jan. 18, 2024 males) placed on 10 grams of treated cowpea seeds. The results
showed that Tondexir effectively eliminated C. maculatus, achieving
Published: a 100% mortality rate after 5 days at a concentration of 2 mL. In

contrast, the biopesticide Emamectin benzoate showed high mortal-
Mar. 18,2024 | jty rates for adult southern cowpea beetles, reaching 100% after one
day at the same concentration. This confirms the effectiveness and
superiority of Emamectin benzoate compared to the control group,
which did not show any fatalities. Different concentrations of pesti-
cides had varying effects on spawning rates, with significant differ-
ences observed between the treatment and control groups. These re-
sults indicate the effect of the pesticides Tondexir and Emamectin
benzoate on the egg-laying process of the Southern Cowpea beetle.
The study showed that different concentrations of Tondexir and
Emamectin benzoate did not lead to egg hatching, while the control
group showed a high hatching rate of about 90-93%. This confirms
the ability of these pesticides to combat the southern cowpea beetle.
In conclusion, the study highlighted the effectiveness of Emamectin
benzoate in combating the Southern Cowpea beetle, as the pesticide
Emamectin benzoate showed superior results. It also greatly affected
egg productivity and hampered the egg-hatching process. These re-
sults indicated the possibility of using tondexir and Emamectin ben-
zoate as effective substances to control Callosobruchus maculaus in
Cowpea crops.
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Introduction

Legumes play a wide role in the human diet and are distinguished by their great

economic importance. This plant family contains an ideal balance of carbohydrates,
proteins, minerals, and vitamins [1]. In addition to the vital role that grains play in meet-
ing nutritional requirements, approximately one-third of stored grains are vulnerable to
attacks by harmful insects, posing a threat to food security [2,3]C. maculatus, com-
monly known as the bean beetle or cowpea weevil, is a widespread pest of agricultural
storage facilities around the world, found on every continent except Antarctica. It is
believed to have originated in West Africa and spread globally through trade in grains
and other crops [4]. This pest belongs to the order Coleoptera and family Bruchidae,
and targets stored legumes [5]

C. maculatus is capable of causing significant losses in grain quantity and quality
[6]. The effects are manifested in seed perforation, reduced weight, reduced market
value, and decreased ability of seeds to germinate [7]. This damage directly affects
stored grains and processed products by reducing their nutritional quantity and quality,
making them unfit for human consumption and other agricultural purposes [8]. This
necessitates taking measures and precautions to combat it and maintain the quality of
crops in Iraq and other countries [9].Crop pest control has become a pressing issue,
especially in light of synthetic pesticides' environmental and health risks. Therefore,
botanical insecticides quickly gained popularity due to their low cost and minimal en-
vironmental impact, effectively eliminating harmful insects without leaving side ef-
fects on food or the environment. Plants have been used for pest control for a long time
and have environmental benefits. In developing countries, botanical insecticides have
been adapted for organic food production, and have played a more important role in
post-harvest food protection in developed countries [10].Plant-derived insecticides are
a suitable alternative to synthetic insecticides [11]. These insecticides possess environ-
mentally friendly, often species-specific, biodegradable, and non-toxic properties to
humans. They also exhibit diverse working methods, enabling them to achieve a com-
prehensive and swift improvement in storage losses [12]. Botanical insecticides are
desirable alternative to traditional chemical insecticides in agriculture to control pests,
enhancing our health and environmental well-being [13]

Biological pesticides are environmentally friendly insecticides acquired from natural
sources such as biochemicals, microorganisms, and plants. They are classified into
three main categories and offer substantial benefits in agriculture and public health
programs. However, we must consider some challenges, such as genetic variations in
plant populations and the negative impacts on the environment and other organisms
[14].

Materials and Methods

Collection, diagnosis, and breeding of the southern cowpea beetle C. maculatus.
Adults of the Southern Cowpea beetle were collected during May 2023 from the

seeds of cowpea Vigna unguiculata infected with this insect from the local markets of
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Karbala Governorate. The diagnosis of the insect was confirmed by Assistant Professor
Dr. Haider Naeem Al-Ashbal from the College of Education for Pure Sciences / Uni-
versity of Karbala, as it was diagnosed to reduce the type and found that it follows the
type of C. maculatus, farms worked permanent farms for the insect by distributing four
kilograms of healthy beans on four transparent plastic containers of 4500 cm3 each and
weighed each of these containers in 300 pairs of adult beetles (males and females) taken
from the infected seeds.

Preparation of different concentrations of pesticides of plant and biological origin
Different concentrations of Tondexir and Emamectin benzoate (2,1,5,1) ml were pre-
pared, and each of the above concentrations was diluted with 1 liter of distilled water
and shaken well. Then each concentration of each pesticide was placed separately with
a 100 ml hand sprayer.

Study the effect of different concentrations of Tondexir and Emamectin benzoate
on southern cowpea beetle adults’ mortality and egg laying.

The weight of groups of Cowpea seeds and each bunch weighing 10 g laid out on

filter paper. Then they were sprayed with concentrations (1,1.5,2) ml, and each pesti-
cide was separately used with a 100 ml hand spray. The treated seeds were left on filter
paper for 15 minutes. After the seeds had dried, they were transferred to transparent
plastic containers of 200cm3. Then, the adults of the southern cowpea beetle were
placed by 10 adults (5 males, 5 females) for (1-2) days and the nozzles of the containers
were covered with a Tulle cloth and tighten with rubber bands, the process was repeated
three times for each concentration and both pesticides as well as the control treatment,
the seeds of which were sprayed with distilled water only. The mortality of the adult
insect and the number of eggs laid were calculated after (1,3,5,7) days after the start of
the test. Ten followed the replicates untill the adult emerged.
Study of the repellent and attractive effect of the pesticides Tondexir and Emaec-
tin Benzoate on adults of the southern cowpea beetle using a chemotropism device.
Use a chemotropism device based on the design [15]which includes a wooden box 48
cm long and 20 cm high, containing a movable lid. In the middle of the box, are two
opposite holes through which a glass tube 100 cm long and 3 ¢cm in diameter passes,
through which the tube is divided into centimeters. Cover both ends of the tube with
pieces of cotton.

As aresult of the choice of attraction and repulsion, the piece of cotton on the right
side of the tube was immersed in the Tondexir pesticide, while the piece of cotton on
the left side was immersed in distilled water only. 10 adults of the southern cowpea
beetle were placed in the middle of the tube and were monitored for 20 minutes, during
which the number of insects attracted to the insect was calculated. The above experi-
ment was repeated with all treatments, and each treatment was repeated three times,
and between each treatment and another, the device tube was cleaned. After that, the
results were calculated according to the equations explained in previous studies, [16].

116



Journal of Kerbala for Agricultural Sciences Issue (1), Volume (11), (2024)

The number of insects heading toward the material

Percentage of attraction = x100%
Total number of insects

The number of insects is in the opposite direction of the material

Percentage of expulsion=—--—+——— —————————— - —x100%
Total number of insects

Statistical analysis

A group of factorial laboratories was implemented using a complete random design
(C.R.D. Design) using the statistical analysis program for the Statistical Analysis Sys-
tem (SAS), version 2012, and the results were confirmed using the least significant
difference (LSD) test at the probability level 0.05[17].

Results and Discussion
Evaluation of the effectiveness of the plant-based pesticide Tondexir on the mor-
tality adult southern cowpea beetles (C. maculatus) 1-2 days

The study's results in Table (1) showed that the insecticide Tondexir effectively kills
the southern cowpea insect C. maculatus. Three different concentrations of the pesti-
cide (1 ml, 1.5 ml, 2 ml) were tested and compared with the control group.
As the days passed, the mortality rate increased significantly at all concentrations
tested. The mortality rate at the lowest concentration (1 ml) was 79.16%. At the highest
concentration (2 ml), the mortality rate reached 91.67%. It is noted that the higher con-
centration showed a higher mortality rate in each time compared to other concentra-
tions. These results indicate that Tondexir is highly effective in eliminating the southern
cowpea insect C. maculatus. A concentration of 2 ml can be considered the most effec-
tive due to the high mortality rate it causes over a short time.

Compared to the control group, no deaths were recorded in insects treated with the
weak solution. Which enhances the effectiveness of Tondexir as an insecticide in elim-
inating southern bedbugs. The least significant difference (LSD) test values indicate
statistically significant differences between the different concentrations concerning
mortality. This supports the conclusions drawn from the results and confirms that there
are differences between the effects of different concentrations of Tondexir on the south-
ern cowpea beetle. In general, it can be said that Tondexir is an effective insecticide in
combating the Southern beetles C. maculatus. The results indicate that increasing the
pesticide concentration leads to increased mortality rates and better results in a shorter
time. Using a concentration of 2 ml is recommended to achieve the highest effective-
ness in eliminating the southern cowpea beetle. The use of botanical insecticides is an
effective alternative to synthetic chemical pesticides that pose a threat to environmental
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health. Using botanical pesticides is safe for the environment and human health, as they
do not pose any danger, according to studies [18,19]The effectiveness of insecticides
1s due to their content of oils and volatile compounds that can penetrate and spread
within the insect’s body, unlike contact insecticides. These chemical compounds pen-
etrate the insect's body through its sensitive areas, causing paralysis and death [20]Phy-
toncides contain toxic compounds and alkaloids or active ingredients that inhibit feed-
ing and ultimately lead to the death of insects. In addition, phytoncides penetrate the
insect's spiracles, affecting the insect's nervous and digestive systems [21]. Phytoncides

contain hormone-like compounds that disrupt cell functions and ultimately lead to the
insect's death [22].

Table (1): Evaluation of the effectiveness of the plant-based pesticide Tondexir
on the mortality adults of Southern Cowpea beetles (C. maculatus) 1-2 days

Corrected percentage of Average Average
depreciation over time periods rag percentage of
The mortality rate
(days) death for the
treatment for each
: total
1 3 5 7 concentration :
concentrations
1 36.66 | 83.33 96.66 100.00 79.16
15 40.00 | 86.66 100.00 100.00 81.67
2 70.00 | 96.66 100.00 100.00 91.67 84.16
Control 0.00 0.00 0.00 0.00 0.00
Time rate 36.67 66.66 74.17 75.00
LSD0.05 The treatment the time Interference
2.5531 2.5531 5.1062

Bioevaluation of Emamectin benzoate in the death of adults of the southern cow-
pea beetle C. maculatus at the age of (1-2) day.

The study's results in Table (2) showed that the biobased pesticide Emamectin ben-
zoate has an effective effect in causing the mortality of the Southern Cowpea beetle C.
maculatus. Three different concentrations of the pesticide (1 ml, 1.5 ml, and 2 ml) were
tested and compared to the control group. Over days, mortality increased significantly
at all concentrations tested. At the lowest concentration (1 ml), group mortality was
85% after 7 days of treatment. At the higher concentration (2 ml), 100% mortality was
achieved after 7 days. It is noted that the highest concentration showed the highest
mortality rates in all periods compared to other concentrations.
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These results indicate that Emamectin benzoate is effective on the mortality C.
maculatus. A concentration of 2 milliliters is considered the most effective because
100% mortality is achieved in a short time. Compared to the control group, there was
no mortality recorded on the beetles which treated with the weak solution. This sup-
ports the effectiveness of Emamectin benzoate as a powerful insecticide in eliminating
the Southern beetles. The values of the least significant difference (LSD) statistical test
indicate significant differences between the different concentrations regarding the mor-
tality rate. This strengthens the conclusions drawn from the results and confirms that
there are differences between the effects of different concentrations of Emamectin ben-
zoate on the southern cowpea beetle.

Overall, it can be said that Emamectin benzoate is a powerful insecticide in for
controlling the Southern Cowpea beetle C. maculatus. The results indicate that increas-
ing the pesticide concentration leads to increased mortality rates and better results in a
shorter time. Using a concentration of 2 milliliters is recommended to achieve the high-
est effectiveness in eliminating the C. maculatus.

The results of our current study showed that Emamectin benzoate has an effective
effect in causing the highest mortality rate. The results of our study were consistent
with the results of another study, as the effect of Emamectin benzoate on the mortality
rate was large and insignificant. Influenced by the time [23]. The insecticide
Emamectin benzoate was used to destroy the larval stages of the grain beetle Tro-
goderma granarium, with a mortality rate of 91.48%.

This study is consistent with the research results conducted by [24], who evaluated
three insecticides (Emamectin benzoate, indoxacarb, and chlorantraniliprole) based on
their effectiveness. In field applications, Emamectin benzoate showed superior initial
and survival activity, resulting in 100% larval mortality, while indoxacarb showed
fewer efficacies in controlling cutter larvae of Agrotis ipsilon .

Table (2): Bio evaluation of Emamectin benzoate on the mortality of adults of the
Southern Cowpea beetle C. maculatus.

Corrected percentage of depreciation The average Average
The over periods (days) mortality rate for percentage of
treatment each death for the total
1 3 5 7 . .
concentration concentrations
1 53.33 86.66 100 100 85
1.5 66.66 96.66 100 100 90.83
2 100 100 100 100 100 91.94
Control 0 0 0 0 0
Time rate 55 70.83 75 75
the focus the time Interference
L.S.D 0.05 3.2125 3.2125 6.425

Study of the effect of different concentrations of Tondexir and Emamectin ben-
zoate on the Spawning of the Southern bean beetle.
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The study results in Table 3 show the effect of different concentrations of Tondexir
and Emamectin benzoate on the egg-laying productivity of the southern cowpea beetle.
The study evaluated the average spawning rate and percentage for each treatment and
compared tondexer, Emamectin benzoate, and the control group.

Tondexir's proliferation rate is lower at all concentrations tested compared to the
control. At the upper concentration (1 mL), the proliferation rate was 8.44%, while at
the upper concentration (2 mL) it was 5.33%. It is noted that increasing the concentra-
tion of Tondexer can lead to the reproduction of the southern cowpea beetle.

In contrast, Emamectin benzoate showed a much lower prevalence. At the half con-

centration (1 ml), the reproduction rate was 5.22%, while at the maximum concentra-
tion (2 ml) it was 1.00%. These results indicate that Emamectin benzoate has a greater
effect on the reproduction of southern pest insects than Tondexir.
Finally, in the control group, sales targets were significantly higher. The prevalence in
the overall control group was between 42.00% and 47.66%. This indicates that the
compounds used (Tondexir and Emamectin benzoate) significantly increased prolifer-
ation compared to control. The values of the least significant difference (LSD) statisti-
cal test indicate significant differences between different concentrations concerning re-
producibility variances. This is supported by the data extracted from the results and
confirms that there are differences between the effects of different concentrations of
manufacturers specialized in reproducing southern insects.

Table (3) :study the effect of different concentrations of Tondexir and Emamectin
benzoate on the productivity of Southern Cowpea beetle adults.

Average spawning rate for each .
concentration Average spawning
The treatment percentage for each
1 1.5 2 treatment
Tondexir 11.33 8.66 5.33 8.44
Emamectin benzoate 11.00 3.66 1.00 5.22
Control 37.33 47.66 42.00 42.33
Time rate 19.33 19.99 16.11 18.66
Transaction the focus Interference
LSD 0.05
0.9985 0.9985 1.997

Study of the effect of different concentrations of the herbicide Tondexir and the
herbicide Emamectin benzoate on inhibiting the hatching of adult eggs of the
Southern Cowpea beetle.

The study's results in Table (4) showed the strength of the effect of both Tondexir
benzoate and Emamectin, with statistically significant differences between the two
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pesticides and the control group. The data presented show the average hatching rates
for different concentrations (1, 1.5, and 2) ml/ 1L under Tondexir and Emamectin ben-
zoate treatments. The control group, representing the baseline, displays varying hatch-
ing ratios across concentrations. The results showed that Tondexir and Emamectin ben-
zoate treatments inhibited the hatching process (0.00%) at all concentrations (1, 1.5,
and 2) ml/ 1L. This indicates a strong inhibitory effect on the hatching process, con-
firming the effectiveness of these treatments in preventing egg development. In con-
trast, the control group displays hatching rates ranging from 86.83% to 90.99%. This
difference indicates the significant effect of Tondexir benzoate and Emamectin in
hatching suppression compared to untreated samples.

A gradual increase in hatching rates was observed across concentrations. This indi-
cates a possible effect of time on the hatching process. Time-dependent differences
highlight the importance of considering temporal factors in evaluating the effectiveness
of treatments. The least significant difference (LSD) at a significance level of 0.05 pro-
vides a statistical tool to distinguish between significant differences. Attention should
be paid to concentrations and treatments where the observed differences exceed the
LSD value of 1.1514. This ensures a robust interpretation of results and identifies con-
centrations or treatments that differ significantly.

We conclude that the results indicate a significant inhibitory effect of Tondexir and
Emamectin benzoate on hatching rates. The results of our current study agreed with the
results of another study conducted by [25], which indicate that Emamectin benzoate
appears to be a highly effective agent in suppressing the fertility of FO and F1 genera-
tions of Spodoptera frugiperda [26]. Exposure to high concentrations of LC10 and
LC25

Reducing the egge number, thus the reducing overall production in the future Gen-
erations. This decrease in fertility was more pronounced compared to control. A group
demonstrating the effectiveness of Emamectin benzoate in reducing Reproduction. As
an effective option to combat these pests and limit their spread, it was consistent with
the results [25].

According to the study resulet [27], pesticides prevent the hatching of insect eggs
and eliminate the larvae. Permiphos-methyl and alpha-cypermethrin are most effective
against 7. granarium.

Table (4) Study of the effect of different concentrations of the herbicide Tondexir
and the herbicide Emamectin Benzoate on inhibiting the hatching of adult eggs of
the Southern Cowpea beetle eggs.

Average hatching percentage for Average hatching
The treatment each concentration percentage for each
1 1.5 2 treatment
Tondexir 0.00 0.00 0.00 0.00
Emamectin benzoate 0.00 0.00 0.00 0.00
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Control 86.83 93.08 93.06 90.99
Time rate 28.94 31.02 31.02 30.33
Transaction the focus Interference
LSD 0.05
1.1514 1.1514 2.3028

Study of the repellent and attractive effect of the insecticides Tondexir and
Emamectin Benzoate on adults of the Southern Cowpea beetle.

The results of the study showed in Table (5) the number of insects attracted and
repelled, the rates of attraction, the rates of expulsion, and the balance ratios for both
Tondexir and Emamectin benzoate. Tondexir showed an 80% higher attraction rate
than Emamectin Benzoate, which attracted only 30% of insects. This indicates that
Tondexir has a stronger ability to attract insects. However, it is important to note that
Tondexir also repelled 20% of the insects, resulting in a balance of 60%. Emamectin
benzoate, on the other hand, successfully repelled 50% of insects, resulting in a nega-
tive balance ratio of -20%. The balance ratio reflects the treatment's net effect, consid-
ering both attraction and repulsion. In the case of Tondexir, a positive balance indicates
general attraction, albeit with some aversion. For Emamectin benzoate, the negative
balance highlights a stronger repellent effect, outweighing its attractive properties.
Data suggest that Tondexir has a more balanced effect on insect behaviour, attracting a
larger proportion while repelling a smaller proportion. On the other hand, Emamectin
benzoate has a stronger repellent effect, resulting in a negative balance.

The data presented demonstrate the contrasting effects of Tondexir_benzoate and
Emamectin on insect behavior. Tondexir shows a more balanced effect, while
Emamectin Benzoate tends toward a stronger disharmony. These results contribute to
our understanding of the behavior-altering properties of these compounds and guide
future considerations for pest control strategies.

Table (5): Study of the repellent and attractive effect of the pesticides Tondexir
and Emamectin Benzoate On adults of the Southern Cowpea adults.

Number of Number of
. Attraction Repulsion Balance %
Transactions Attracted In- | Repelled In- Rate % Rate %
sects sects
Tondexir 80 20 80% 20% 60%
Emamectin ben- 30 50 30% 50% 20%
zoate
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