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 ABSTRACT

The efficicacy of the ethanolic and the cold aqueous extracts of the Myrtus communis plant was evaluated 
against the nymphs of been aphid Aphis fabae. The results showed the superiority of the cold aqueous extract 
over the ethanolic extract. The mortality rate of nymphs reached 100% at a concentration of 20 mg/ ml 
for the periods 24, 48, and 72 hr, with the ethanolic extract, the highest mortality was at a concentration 
of 20 mg/ ml (70, 90, and 100%) for the periods of 24, 48, and 72 hr, respectively. Thus, cold aqueous and 
ethanolic extract of M. communis can be used as safe and ecofriendly insecticide to control Aphis fable.
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Faba beans are an essential source of protein for 
most of the population of the Middle East, besides 
being a source of feed for farm animals (Dhull et 
al., 2022). China, North Africa, Europe, Ethiopia, 
Egypt, India, and Afghanistan are its largest producers 
(Rahate et al., 2021). It is now widely used as food and 
medicine in most countries, being a rich source of a 
range of nutritional components such as proteins, fats, 
carbohydrates, minerals, and vitamins (Abdalla et al., 
2019). In addition, they enter the crop rotation which 
improve soil fertility (Newall, 1998; Barnes et al., 
2003). The bean aphid Aphis fabae has been observed 
in Iraq and neighboring countries and is widespread 
worldwide (Wamonje et al., 2020), and it is serious 
pest affecting many leguminous crops (Calin et al., 
2020; AL-Sabie and Ali., 2023). The prevalence of 
this insect increases in winter and decreases at high 
temperatures, and the more it numbers, the lower the 
productivity (Pålsson et al., 2020); its numbers on a 
single plant can reach between 150 and 1030 (Calin., 
2022), and can cause death of some plants (Shannag, 
2007; Maulion et al., 2021). Damage is increased by 
the role of aphids as vectors of many plant viruses 
(Aldryhim and Khalil, 1993; Smith and Boyko, 2007), 
such as faba bean necrotic yellow virus, broad bean 
yellow mosaic virus, and bean leaf roll virus (Weigand 
and Bishara, 1991). The control of this insect has relied 
on the use of chemical pesticides, and despite their rapid 
effectiveness, their incorrect use in high concentrations 
has led to environmental pollution and negative effects 
like resistance (Peterson et al., 2000; Boulogne et 
al., 2012). Plant extracts provide an alternative to 

pesticides (Raja et al., 2001; Okwute, 2012), as they 
are considered safe and ecofriendly (Bläske and Hertel, 
2001). These extracts have insect-repellent substances 
or insecticides, feeding inhibitors, or obstacles to 
laying eggs (Abd El-Azlz, 1998). Myrtus communis L. 
contains secondary compounds such as volatile oils, 
phenolic acids, tanning acids, and resins (El Haddad 
et al., 2022), and also contains basic compounds such 
as carbohydrates, proteins, fatty acids, and effective 
secondary compounds such as alkaloids, turpentines, 
flavonoids and glycosides, the latter of which play 
an important role in medicine. This aromatic plant is 
widespread in the Mediterranean basin (Hassiotis and 
Lazari, 2010; Hagos et al., 2017; Khan, 2017; Mouterde 
et al., 1983; Lefta, 2017). This study aims to evaluate 
the efficacy of plant extracts and their use in the control 
of A fabae.

MATERIALS AND METHODS

This research was completed at the end of December 
2023, in the research laboratory of the Department 
of Biological Control Technologies at Al Mussaib 
Technical College, Al-Furat Al-Awsat Technical 
University, Iraq. A. fabae, samples were collected 
from one field of F. bean in the Al-Husseiniyah area in 
Karbala Governorate. Samples were taken from plants 
infected with the insect and placed in plastic boxes 
containing small holes for ventilation. The insect was 
then bred by infecting healthy plants that had been 
previously planted for laboratory experiments in the 
pots. Some plants that had been infected were also 
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transferred to the laboratory inside the insect breeding 
box and thus rearing was carried out. 

The leaves of the M. communis were collected from 
a garden located in the Husseiniya area in Karbala 
on 13.12.2023, the leaves were separated from the 
branches, cleaned, and washed directly to remove the 
dust stuck on them, then were dried in a well-ventilated 
place and the shade at laboratory temperature and away 
from sunlight for 8 days. Then the dried leaves were 
placed in an electric oven at a temperature of 40 °C for 
2 hr, to exclude any moisture in the leaves and facilitate 
grinding. Then it was ground and placed in opaque 
glass bottles and the name of a plant, the date and place 
from which it was taken, was recorded and kept in the 
refrigerator until use. The cold aqueous and ethanolic 
extract were prepared according to the method of Nair 
et al. (2005) and Amensour et al. (2010), adapted from 
(Harborne, 1984).

From the aqueous extract the stock solution was 
prepared by dissolving 5 g of dry matter in 100 ml 
distilled water, so the concentration of the solution 
became (50) mg/ ml, then the solution was placed in 
a vibrating device at 130 shakes/minute at laboratory 
temperature to mix it. From this solution, preparations 
were made with concentrations of 5, 10, and 20 mg/ ml, 
while the control treatment consisted solely of distilled 
water. Ethanolic extract, A stock solution was prepared 
by taking 5 g of extract and dissolved in 5 ml of ethanol 
concentration (99.7-100) and the volume was completed 
to 100 ml of distilled water, thus the concentration of the 
solution became 5%, equivalent to 50 mg/ ml, and from 
it the concentrations (5, 10, 20) mg/ ml were prepared, 
either the control treatment was distilled water with 
solvent (ethanol), where 5 ml of ethanol was taken and 
completed the volume to 100 ml of distilled water.

Effect of aqueous and ethanolic extracts on nymphs 
of A. fabae was studied in laboratory. The leaves of the 
bean plant were taken clean and free of any infection and 
placed inside plastic cans size (8x7x3) cm containing a 
perforated cover with small holes for ventilation, then 10 
nymphs were placed on each leaf, where 12 cans were 
used for each extract and divided by 3 concentrations 
are 5, 10, 20 and each concentration has 3 repetitions 
besides the comparison treatment. Each can be sprayed 
with (3) sprays of each concentration of plant extracts 
by a hand sprayer with a capacity of height (15 cm) 
approximately while the control treatment was sprayed 
with sterile distilled water only for the aqueous extract, 
while ethanolic and distilled water were used. The cans 

were left (22-25 °C; 45-60% RH). The mortality was 
observed after 24, 48, and 72 hr of treatment and these 
were corrected according to the equation (Abbott, 1987). 
Statistical analysis was done according to the completely 
randomized design (CRD) with the least significant 
difference (LSD) significantly of (p>0.05) using the 
statistical analysis program GenStat Release 2009.

RESULTS AND DISCUSSION

The effect of cold aqueous extract and ethanolic 
extract of M. communis on the mortality of A. fabae 
are given in Table 1. The cold aqueous extract of 
M. communis was found superior over the ethanolic 
extract. The highest mortality rate for nymphs was at 
concentration was 20 mg/ ml, which amounted to (100, 
100, 100)%, respectively after 24, 48 and 72 hr; while 
the lowest mortality rate for nymphs was recorded at a 
concentration of 5 mg/ ml (20.10.7). The mortality rate 
increased with concentration and time period. Table 2 
shows the efficacy of ethanolic extract. The highest 
mortality for nymphs was at a concentration of 20 mg/ 
ml 100, 90, and 70% for periods 24, 48, and 72 hr, 

Table 1. The effect of cold aqueous extract of  
M. communis on the mortality of A. fabae nymphs

Concentrations 
mg/ ml

Mortality/ hr Concentrations24 48 72
Control 0 0 0 0
5 7 10 20 12.3
10 27 60 93 60
20 100 100 100 100
Time period 33.5 42.5 53.25
LSD  
(p <0.05) for 
concentrations 
= 8.43        

For periods = 7.30              For interaction 
= 14.59

Table 2. The effect of ethanolic extract of  
M. communis on the mortality of A. fabae nymphs 

Concentrations 
mg/ ml

Mortality/ hr Concentrations24 48 72
Control 0 0 10 3
5 4 7 20 10
10 10 40 80 44
20 70 90 100 80
Time period 21 34.25 52.5
LSD  
(p <0.05) for 
concentrations 
= 8.11        

For periods = 7.02              For interaction  
= 14.04
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respectively compared to the results of the concentration 
of 5 mg/ ml, which amounted to (4,7, 20) % for the 
same periods. The toxicity of M. communis is due to 
toxic substances, including saponins. These substances 
work by binding with fats in the gut, preventing their 
absorption by the insect’s body. This causes significant 
harm to the insect, and its interaction with cholesterol 
also affects other functions.

 Al-Khafaji (2016) showed the efficacy of boiled, 
cold, and ethanolic aqueous extract of M. communis 
on Musca domestica adults, and the highest rate of 
expulsion rates was 62.5% when adults were exposed to 
cold water extract at a concentration of 10 mg/ ml after 
48 hr, while the lowest expulsion rates were recorded 
at 10% when adults were exposed to ethanolic extract 
at a concentration of 2.5 mg/ ml after 24 and 48 hr 
of treatment. The highest attraction rate was 33.3% 
when adults were exposed to ethanolic extract at a 
concentration of 10 mg/ ml after 24 hr of treatment, 
and the lowest attraction rate was recorded at 2.5% 
when adults were exposed to boiled water extract and 
ethanolic at concentrations of 2.5 and 7.5 mg/ ml after 
48 hr of treatment, respectively. Lefta (2017) showed the 
superiority of the aqueous extract of M. communis on the 
nymphs of the first phase of A. fabae at a concentration 
of 15 mg/ ml after 24 and 48 hr of treatment; for adults, 
the treatment at the highest concentration caused 
maximum mortality of 80, 70 and 56.6%. Nayak et 
al. (2004) observed 82% mortality for A. fabae first-
stage nymphs when exposed to the aqueous extract of 
M. communis at a concentration of 205 mg/ ml after 
24 hr of treatment. This might be due to proteins or 
enzymes causing poisoning in the gut (Mann et al., 
2001). Shalmoon and Mahmoud (2009), evaluated the 
effect of eight aquatic plant extracts on the growth and 
development of the ovaries and ovarian follicles. The 
two best extracts, were that of M. communis and the 
fruits of Thuja orientalis. Accordingly, it is preferable 
to use aqueous plant extracts instead of alcoholic and 
acetone ones, because they are easier to prepare, less 
expensive, and have a high morale inhibitory effect. 
Al-Rahimi (2022) studied the effect of M. communis 
in combating Culex molestus larvae and showed its 
superiority. The current study evidences the efficiency 
of M. communis plant extracts in controlling A. fabae 
nymphs, varying according to the extraction method. 
The results also showed the superiority of the cold 
aqueous extract over the ethanolic extract.

ACKNOWLEDGEMENTS

Thanks are due to the Al-Mussaib Technical College 

for providing laboratories and equipment; and colleague 
Mr. Sajjad Alaa Hassan.

AUTHOR CONTRIBUTION STATEMENT

MUA, AAH and MHH conceived of the original 
idea. AAH and MHH developed the theoretical and 
performed the statistical analysis for experimental data. 
MUA and MHH verified the analytical methods.   MUA, 
AAH and MHH worked for lab analysis and supervises 
the project. MUA, AAH and MHH discussed the results 
and contributed to write the manuscript.

CONFLICT OF INTEREST

No conflict of interest.

REFERENCES

Abbott W S. 1987. A method of computing the effectiveness of an 
insecticide: pp. 302-303

Abd El-Azlz S E. 1998. Essential oil of geranium Pelargonium graveolens 
(Linn.) as a feeding deterrent, growth retardant and oviposition 
repellent for the cotton leafworm Spodoptera littoralis (Boisd.) 
(Lepidoptera: Noctuidae). Journal-Egyptian German Society of 
Zoology 25: 47-58.

Abdalla A A, Naim A M, Taha M B. 2019. Quality and nutritive value of 
Faba bean (Vicia faba L.) as affected by production environment 
and genotype. World Journal Agric. Research 7: 21-4.

 Al-Khafaji H S. 2016. The attractive or repellent effect of some plant 
extracts on house flies Musca domestica. Ollege of Education for 
Pure Sciences, University of Karbala 137. 

Al-Rahimi S K . 2022. Investigating the resistance resulting from the use 
of plant extracts of Myrtle communis L., Eucalyptus camaldulensis 
Dehnh, and Mazkill pesticide in combating and managing Culex 
molestus Forskal mosquito larvae. College of Education for Pure 
Sciences University of Karbala 207.

 AL-Sabie R R, Ali J A. 2023. The effect of some attractant plants 
lysiphlebus fabarum parasitism on green peach ahids Myzus 
persicae and black bean aphids Aphis fabae. Mesopotamia Journal 
of Agriculture 51(1): 24-31.

Aldyhim Y N, Khalil A F. 1993. Influence of temperature and daylength 
on population development of Aphis gossypii on Cucurbita pepo. 
Entomologia Experimentalis et Applicata 67(2): 167-72.

Amensour M, Bouhdid S, Fernández-López J, Idaomar M, Senhaji 
N S, Abrini J. 2010. Antibacterial activity of extracts of Myrtus 
communis against food-borne pathogenic and spoilage bacteria. 
International Journal of Food Properties 13(6): 1215-24.

Bläske V U, Hertel H. 2001. Repellent and toxic effects of plant extracts 
on subterranean termites (Isoptera: Rhinotermitidae). Journal of 
Economic Entomology 94(5): 1200-1208.

Boulogne I, Petit P, Ozier-Lafontaine H, Desfontaines L, Loranger-
Merciris G. 2012. Insecticidal and antifungal chemicals produced 
by plants: a review. Environmental Chemistry Letters 10(4): 
325-347. 

Calin M. 2022. Black bean aphid control in organic bean (Bresov 
Practice Abstract).

Calin M, Oana CT, Ambăruş S, Brezeanu C, Brezeanu P M, Iosob G A, 
Muscalu P S, Calara M, Bute A, Prisecaru M. 2020. Behavior of 



4     Indian Journal of Entomology Online published Ref. No. e24466	 Research Article

vegetable plant seeds at aphids atack and control of these pests. 
Scientific Studies and Research. Series Biology/ Studii si Cercetari 
Stiintifice. Seria Biologie 29(2).

Cowan M M. 1999. Plants product as ant microbiology agents. Olin. 
Microbiology Research 12(4): 564-582.

Dhull S B, Kidwai M K, Noor R, Chawla P, Rose P K. 2022. A review 
of nutritional profile and processing of faba bean (Vicia faba L.). 
Legume Science 4(3): e129.

El Haddad D, Toubal S, Bouchenak O, Boumaza S, Merah M, Yahiaoui 
K, Arab K. 2022. Insecticidal activity of Algerian castor extracts 
Ricinus communis against the green rose aphid Macrosiphum rosae. 
Agrobiologia 12(1): 2827-2833.

Hagos Z, Mulugeta A, Gopalakrishnan V K, Chaithanya K K, Nagaraju 
B. 2017. Chemical composition and physicochemical properties of 
essential oil from Myrtus communis. International Journal Pharm. 
Clin. Research 9(6): 439-43.

Harborne J B. 1984. Methods of plant analysis. Phytochemical methods: a 
guide to modern techniques of plant analysis (pp. 1-36). Dordrecht: 
Springer Netherlands.

Hassiotis C N, Lazari D M. 2010. Decomposition process in the 
Mediterranean region. Chemical compounds and essential oil 
degradation from Myrtus communis. International Biodeterioration 
and Biodegradation  64(5): 356-62.

Khan A S. 2017. Medicinally important trees. Springer.

Lefta H R. 2017. Effect of some plant extract for the biological aspect 
of black bean aphid Aphis fabae Scopoli (Homoptera: Aphididae). 
Al-Qadisiyah Journal of Pure Science 22(3): 723-733.

Mann G S, Dhaliwal G S, Dhawan A K. 2001. Field efficacy of neem-
based insecticides against whitefly and their impact on insect pest 
complex of cotton. Pesticide Research Journal 13(1): 79-85.

Maulion R V, Matira J I, Fanoga K M, Marasigan M C, Dimaculangan 
M C. 2021. Modelling and optimization of microwave assisted 
extraction of total phenolics in Kakawate (Gliricidia sepium) 
as pesticide against black bean aphids (Aphis fabae). Malaysian 
Journal Analytical Science 25: 1081-94.

Mouterde R, Dommergues J L, Rocha R B. 1983. Atlas des fossiles 
caractéristiques du lias portugais II-Carixien. Ciências da Terra/ 
Earth Sciences Journal 7.

Nair R, Kalariya T, Chanda S. 2005. Antibacterial activity of some 
selected Indian medicinal flora. Turkish Journal of Biology 29(1): 
41-7.

Nayak S K, Ram Ujagir R U, Chhibber R C. 2004. Control of thrips and 
white fly infesting black gram (Vigna mungo L.) by newer groups 
of insecticides. 

Okwute S K. 2012. Plants as potential sources of pesticidal agents: a 
review. Pesticides–Advances in Chemical and Botanical Pesticides 
10: 208-232.

Pålsson J, Porcel M, Hansen M F, Offenberg J, Nardin T, Larcher R, 
Tasin M. 2020. Aphid-infested beans divert ant attendance from 
the rosy apple aphid in apple-bean intercropping. Scientific Reports 
10(1): 8209.

Peterson C J, Tsao R, Eggler A L, Coats J R. 2000. Insecticidal activity 
of cyanohydrin and monoterpenoid compounds. Molecules 5(4): 
648-654.

Rahate K A, Madhumita M, Prabhakar P K. 2021. Nutritional 
composition, anti-nutritional factors, pretreatments-cum-processing 
impact and food formulation potential of faba bean (Vicia faba L.): 
A comprehensive review. Lwt 138: 110796.

Raja N, Albert S, Ignacimuthu S E, Dorn S. 2001. Effect of plant volatile 
oils in protecting stored cowpea Vigna unguiculata (L.) Walpers 
against Callosobruchus maculatus (F.) (Coleoptera: Bruchidae) 
infestation. Journal of Stored Products Research 37(2): 127-132.

Shalmoon N, Mohammed Mahmoud S. 2009. Effect of two aqueoua 
extracts of Myrtus communis and Thuja orientalis in growth and 
development of Musca domestica L. ovary. Journal of Education 
and Science  22(2): 223-241. 

Shannag H K. 2007. Effect of black bean aphid, Aphis fabae, on 
transpiration, stomatal conductance and crude protein content of 
faba bean. Annals of Applied Biology 151(2): 183-8.

Smith C M, Boyko E V. 2007. The molecular bases of plant resistance 
and defense responses to aphid feeding: current status. Entomologia 
Experimentalis et Applicata 122(1): 1-16.

Wamonje F O, Tungadi T D, Murphy A M, Pate A E, Woodcock C, 
Caulfield J C, Mutuku J M, Cunniffe N J, Bruce T J, Gilligan C 
A, Pickett J A. 2020. Three aphid-transmitted viruses encourage 
vector migration from infected common bean (Phaseolus vulgaris) 
plants through a combination of volatile and surface cues. Frontiers 
in Plant Science 11: 613772.

Weigand S, Bishara S I. 1991. Status of insect pests of faba bean 
in the Mediterranean region and methods of control. Options 
Mediterraneennes. Serie A: Seminaires Mediterraneens (CIHEAM) 
10.

(Manuscript Received: August, 2024; Revised: August, 2024; 
Accepted: August, 2024; Online Published: September, 2024) 

Online First in www.entosocindia.org and indianentomology.org Ref. No. e24466




