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Abstract  

Some laboratory experiments were conducted in the postgraduate insect laboratory / Al-Musayyab 

Technical College / Al-Furat Al-Awsat University. This study was conducted to test the effect of 

different concentrations of the aqueous extract of the leaves of the Myrtus and Dodonaea plants on 

the death of the beetle insect, under laboratory conditions and with three replicates for each extract 

according to the statistical analysis C.R.D. Which is considered one of the most pests that attack 

stored grains in the world, the results showed that the extract of the plant Myrtus communis. was 

superior to the plant Dodonaea viscosa. in the death rate of the bean beetle, as the death rate of adults 

on grains treated with a concentration of (20) mg/ml of the extract of Myrtus communis. was (13.3, 

20.0, 3.33, 50.0)% at the time periods (24, 48, 72, week) days respectively compared to (0.0)% in the 

control treatment, as for the extract of Dodonia viscosa.  The mortality rate of adults on grains 

treated with a concentration of (20) mg/ml of the extract reached (13.3, 7.16, 26.7, 46.7)% at the time 

periods (24, 48, 72 weeks) days respectively compared to (0.0)% in the control treatment. The results 

showed the effectiveness of the aqueous extracts of M. communis. And D.viscosa. and the possibility 

of their inclusion in integrated management programs in the future to control Callosobrachus 

maculatus. 
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Introduction 

 

The cowpea beetle Callosobruchus maculates 

is a widespread insect, and a major pest both 

in the field and in storage. It may infect many 

types of legume seeds (Vigna). Its main hosts 

are cowpea sneninsis, chickpea Cicer 

arietinum, and mung bean Vigna nilotca. It has 

received the attention of researchers around 

the world (11). The adult insect has two forms: 

the flying form, which has the ability to fly in 

the field, and the quiescent form, which does 

not have the ability to fly and is found in 

storage. This insect may cause weight losses 

and constitute an annual percentage of about 

30-50%, sometimes reaching 62% (6). These 

insects may be the cause of large losses to 

crops in terms of quantity and quality, as the 

percentage sometimes exceeds 90% and may 

cause complete losses within 3 months (2) 

(15). The bean beetle may consume 7% of the 

weight of the infested seed, and a single pair 

may cause a 61.5% weight loss in mung bean 

seeds within four weeks. The weight loss due 

to the insect infestation reaches 22%, and the 

infested seeds are not suitable for human 

nutrition (13). The continued use of these 

chemical insecticides to control stored product 

insects may pose significant risks to the 
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environment and human and animal health 

(14). The modern trend in control is to work 

on finding alternatives to pesticides, including 

the use of toxic and insect-repellent plants and 

the application of alternative control methods 

to manage the Khabra beetle, such as bio-

insecticides, essential oils and fungi that cause 

insect diseases (4). The interest of many 

researchers in recent years has focused on 

alternatives in controlling stored material 

insects, including powders and plant extracts, 

as they cause a reduction in insect numbers 

through their impact on various life activities, 

including the number of eggs laid and dead in 

adult insects and the impact on their nutrition 

(9) (18 .) 

Black pepper powders (Piper nigrum), 

harmala (Peganum), harmal (Anethum 

graveolens) and fenugreek (Triganella) were 

used against the rusty flour beetle (Foemm 

Groecum) and the bean beetle (Callosobruchus 

maculates). Powders and plant extracts were 

used against storage insects and as safe control 

methods for humans and animals. The use of 

powders and plant extracts is one of the easy 

and effective methods for protecting bean 

seeds during storage and reducing bean beetle 

infestation (20.) 

Materials and method 

Collection of plant samples under study 

Plant samples of both Myrtus and Dodonaea 

were collected from public gardens on 

16/7/2024, where they were washed separately 

to remove impurities. Then, they were dried at 

room temperature with continuous stirring to 

prevent rotting. Then, they were ground in an 

electric grinder for 10 minutes, and the plant 

powders were placed separately in glass 

containers with a height of 27 cm and a 

diameter of 9 cm, which were tightly closed 

and stored in the refrigerator until use. 

Preparation of aqueous extract of M. 

communis  and D. viscosa  .  

Boiled water extract of each of the plants, 

Dodonaea,Myrtus was prepared separately 

according to the method of (5) adapted from 

(12). 10 g of powder of the plants, Dodonaea 

and Myrtus, were taken separately and placed 

in a 500 ml glass flask containing 200 ml of 

boiled distilled water. Then the plant material 

was mixed with a magnetic mixer for 15 

minutes, then the solution was left for 24 

hours (to obtain better extraction) after 

covering it tightly to avoid the entry of 

impurities. The solution was filtered with a 

piece of cloth several times, and the filtrate 

was taken after that. The foreign materials 

were precipitated using a centrifuge at a speed 

of 3000 rpm for ten minutes. The filtrate was 

concentrated using a rotary evaporator at a 

temperature of 40-45°C to obtain the dry 

sludge, which was stored in small, tightly 

sealed glass bottles after recording their 

weight when empty and stored in the 

refrigerator until use. 

To estimate the biological effectiveness of the 

boiled water extract and to prepare the 

required concentrations (7), (5) grams of dry 

dregs were taken for each extract separately 

and dissolved in 100 ml of distilled water, so 

the concentration of the basic solution (Stuck 

Solution) became 50 mg/ml or equivalent to 

5%, and concentrations (10, 5, 20) mg/ml 

were prepared from it with the addition of a 

spreading substance in an amount of one ml 

(Tween 20) (3.) 

Effect of different concentrations of plant 

extracts on the mortality rate of adult bean 

beetle Callosobrachus maculatus 

Different concentrations of plant extracts were 

tested (5, 10 and 20 mg/ml). 5 g of sterilized 

cowpea was taken in each replicate, with three 

replicates for each concentration (5, 10 and 20 
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mg/ml) for each extract separately. They were 

placed in plastic boxes, then the grains were 

soaked with 2 ml of each concentration for 15-

20 minutes to saturate the seeds with the 

extract. Then the seeds were spread on filter 

paper to dry at laboratory temperature . Then 

10 newly emerged adults They can be 

distinguished from each other in terms of their 

external appearance. In the female, we notice 

the presence of black spots on the sheaths and 

at the end of the abdomen, while the male’s 

body does not contain these spots. The female 

is larger than the male and its colour is dark 

brown to black, while the male’s colour is 

light brown (5 males and 5 females) were 

added to each replicate, while nothing was 

added to the grains in the control treatment. 

Then the boxes were incubated in the 

incubator at a temperature of 1 ± 30 °C, and 

the mortality rate was calculated after 1, 3, 5 

and 7 days of treatment for each concentration 

and each treatment. 

Statistical analysis 

The results obtained were statistically 

analyzed using GenStat Release 2009 V12.1 

according to factorial experiments with 

completely randomized design (C.R.D) for 

laboratory experiments. The least significant 

difference (L.S.D) test was used at the 

probability level to test the significance of the 

results. Some mortality percentages were 

corrected for mortality according to the Abbott 

equation. (1.) 

Results and discussions 

 Testing the effect of different concentrations 

of the aqueous extract of the plant As 

M.communis. on the mortality rate of the adult 

beetle C.maculatus . 

The results of the statistical analysis in Table 

(1) showed that the aqueous extract of the As 

plant showed high effectiveness in killing the 

adult beetle beetle in the laboratory, as 

significant differences were found between the 

concentrations of the extracts and the 

comparison treatment, and the percentage of 

death increased with increasing the 

concentration of the extract and increasing the 

time period. The results showed that the 

highest levels of death were recorded in the 

treatment (20) mg/ml, as the percentage of 

death of adults on the grains treated with the 

Myrtus extract reached (13. 3, 20.0, 33.3, 

50.0)% at the time periods (24, 48, 72 weeks) 

days respectively compared to (0.0)% in the 

comparison treatment, while the lowest levels 

of death were recorded in the treatment with a 

concentration of (5) mg/ml, as the percentage 

of death of adults on the grains treated with 

the As extract reached (3.3, 10.0, 23.3, 36.7)% 

at the time periods (24, 48, 72 weeks) days 

respectively compared to (0.0)% in 

comparison transaction. 
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Table (1). Effect of different concentrations of M. communis plant extract on the mortality rate 

of C. maculatus adults over different time periods. 

Concentration  

Mg/ml 

Time periods (in days) Average 

24 48 72 Week 

0 0.0 0.0 0.0 0.0 0.0 

5 3.3 10.0 23.3 36.7 18.3 

10 6.7 16.7 26.7 43.3 23.3 

20 13.3 20.0 33.3 50.0 29.2 

Average 5.8 11.7 20.8 32.5  

 

LSD0.05 

Concentration Period Interference 

57.6 6.57 13.14 

 

The results of the statistical analysis in Table 

(2) showed that the aqueous extract of the As 

plant showed high effectiveness in killing the 

adult beetle beetle in the laboratory, as 

significant differences were found between the 

concentrations of the extracts and the 

comparison treatment, and the percentage of 

death increased with increasing the 

concentration of the extract and increasing the 

time period. The results showed that the 

highest levels of death were recorded in the 

treatment (20) mg/ml, as the percentage of 

death of adults on the grains treated with the 

Dodonaea extract reached (13.3, 16.7, 26.7, 

46.7)% at the time periods (24, 48, 72 weeks) 

days respectively compared to (0.0)% in the 

comparison treatment, while the lowest levels 

of death were recorded in the treatment with a 

concentration of (5) mg/ml, as the percentage 

of death of adults on the grains treated with 

the Dodonaea extract reached (3.3, 10.0, 20.0, 

33.3)% at the time periods (24, 48, 72 weeks) 

days respectively compared to With (0.0)% in 

the comparison transaction. 

  

Table (2). Effect of different concentrations of D. viscosa extract on the mortality rate of C. 

maculatus adults over different time periods. 

Concentration 

Mg/ml 

Time periods (in days) Average 

24 48 72 Week 

0 0.0 0.0 0.0 0.0 0.0 

5 3.3 10.0 20.0 33.3 16.7 

10 10.0 13.3 23.3 40.0 21.7 

20 13.3 16.7 26.7 46.7 25.8 

Average 6.7 10.0 17.5 30.0  

 

LSD0.05 

Concentration Period Interference 

75.5 5.75 11.51 

  



Euphrates Journal of Agricultural Science-17 (1):91-97, (Mar.2025)                              Hamzah  &Had                        

 
  ISSN 2072-3857           

 
95 

The results of this study showed that the plant 

extracts used had a significant effect on the 

mortality rate, and this effect increased with 

increasing concentrations and increasing 

periods of exposure to the extract. We note 

that the extract of the Myrtus plant is superior 

to the extract of the Dodonaea plant, and the 

method of treating adults by direct spraying is 

superior to the method of soaking seeds, and 

this percentage of death is directly 

proportional to the increase in concentrations 

and time period. The reason is attributed to the 

increase in the percentage of death of the adult 

bean beetle. This reason may be due to the 

effect of the plant extracts used in the study, as 

they contain effective chemical compounds 

and volatile oils that have the ability to spread 

and penetrate through the insect’s tissues in a 

manner similar to the action of pesticides. 

These extracts used in the study may affect the 

surface of the insect’s body by contact, as 

these chemical compounds may penetrate the 

insect’s cuticle through the thin areas, causing 

paralysis and then death. Or the effect of these 

extracts may be due to their containing 

alkaline compounds and toxic substances or 

effective compounds that affect the absorption 

of food from the digestive tract, leading to its 

death(17). This study agrees with what (8). 

Others act as anti-feeding agents that lead to 

the death of insects, or the effect of these 

extracts may be due to their entry through the 

respiratory openings, affecting the nervous 

system and the digestive system. This study 

conducted by (16) also indicated that 

methanolic extracts of 30 types of aromatic 

medicinal plants and five essential oils had a 

significant effect on the mortality rates of 

adults of the rice weevil (S. oryzae (L.) and 

the cowpea beetle Callosobruchus chinensis 

(L.). The mortality rate increased with 

increasing concentration, as these extracts 

caused 100% mortality of adults within 4-1 

days of treatment. These extracts have been 

widely used worldwide to control various 

plant diseases in agriculture (19)(10). 

Conclusions  

The current study has proven that there is a 

direct effect between the concentrations and 

time periods for the effect of the aqueous 

extract of the two plants (M.communis and 

D.viscosa). The effectiveness of the plant 

M.communis was higher in the mortality rate 

of C. maculatus insect larvae. 
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