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Abstract 

 

           The ethanolic extract of two plants Mentha arvensis (Lamiaceae) and Nerium 

oleander (Apocynaceae) were tested for direct toxicity action on last phase larvae 

of Ectomeylois ceratoniae (Lepidoptera: Pyralidae),one of the most serious pests on 

pomegranates and other trees. Three sets of Concentration 2.5%, 5% and 7.5% 

were tested. Percent mortality was recorded at intervals of time for each plant 

extract. Data analysis was made by using Complete Randomized Design (CRD). 

The results showed that mortality effect varies according to extract type, 

concentration and time period .The time 12 h showed higher insecticidal effect with 

the tested plants, Strong toxicity effect was observed at concentration 7.5 %. The 

LT
50

 values were 1.10, 1.05 and 0.30 for Mentha arvensis and 1.75, 1.48 and 0.90 

for Nerium oleander.  

Keywords: Mentha arvensis, Nerium oleander, Ectomeylois ceratoniae, 

insecticides. 

INTRODUCTION 

 
            Nowadays control of insect pests is primarily dependent upon synthetic 

insecticides such as organophosphates, carbamates, pyrethroids and neonicotinoids. 

Controlling pests is not an easy task although synthetic chemicals are apparently 

available for use. Although synthetic organic chemicals have been used as an 
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effective means of insect pest control for many years, their repeated use for decades 

has disrupted biological control by natural enemies and led to outbreak of insect 

species, undesirable effects on non-target organisms. These insecticides are often 

associated with residues that are dangerous for the consumer and the environment 

and at certain doses are toxic to humans and other animals, and some insecticides 

are suspected to be carcinogens [1,2]. The number of insect species with confirmed 

resistance to synthetic pesticides has continued to rise, apart from the risks 

associated with the use of these chemicals [3,4]. Moreover, it has been estimated 

that about 2.5 million tonnes of pesticides are used on crops each year and the 

world wide damage caused by pesticides reaches million dollars annually [5]. 

Furthermore, for the possibility of producing quality foodstuffs, it is necessary, 

among other things, to reduce the risks associated with excessive application of 

high pesticide doses in primary agricultural production. The current trend is the 

search for and use of alternative methods to manage pests, which, in the economic 

context, are effective without presenting the risks associated with the use of 

conventional pesticides. Plants have acquired effective defense mechanisms that 

ensure their survival under adverse environmental factors. In addition to 

morphological mechanisms, plants have also developed chemical defense 

mechanisms towards organisms such as insects that affect biochemical and 

physiological functions [7]. The use of botanical pesticides to protect plants from 

pests is very promising because of several distinct advantages. Pesticidal plants are 

generally much safer than conventionally used synthetic pesticides. Pesticidal 

plants have been in nature as its component for millions of years without any ill or 

adverse effect on the ecosystem. In addition, plant-based pesticides are renewable 

in nature and cheaper. Also, some plants have more than one chemical as an active 

principle responsible for their biological properties. Phytochemicals degrade 

rapidly, are unlikely to persist in soil and leach into groundwater, often have a 

reduced impact on non-target populations and are important components of 
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integrated pest management systems used by organic farmers. Many botanicals 

may be applied to food crops shortly before harvest without leaving excessive 

residues. For these reasons, researchers in pest control have recently concentrated 

their efforts on the search for active natural products from plants as alternatives to 

conventional insecticides [7,8].                                                                                                                                        

 pomegranates suffers from some pests such as Carob moth (Ectomeylois 

ceratoniae)  I it is a polyphagous insect in larval stage , It is a considerable 

agricultural pest, recognized as the most economically damaging pest of the 

pomegranates in Kurdistan region of Iraq .This pest is distributed in Algeria, 

Tunisia, Turkey, Iran, Iraq ,USA. and many regions around the world, it also 

damages many other high value nut and fruit commodities such as almonds, 

pistachios, macadamias, stone and pome fruits, dates and macadamias [9]. (10). 

The appearance of black spots on the fruit is the first symptom of infection and the 

begging of rotting and rancidity process of the fruit. This pest hibernates in 

different larva instars in the remaining fruits on the trees, fruits under the trees, 

under the bark of the trees and on other hosts (11) .In early spring, the larvae 

gradually change into pupa and because pomegranates don’t blossom at this time, 

the insects move to other hosts or die. Moths start appearing simultaneous with 

blossoming and fruiting and prolong until the end of June or beginning of July (12). 

Moths mate and lay on anthers, filaments and at times on the sepals, First phase 

larvae hatches out from the eggs and stays in the crown of pomegranate. This pest 

penetrates into the fruit at its late second or third larva instar (13), lowering the 

market value as a result of fungi attraction. This study investigates the efficacy of 

our locally plant extract with possible insecticidal activity for toxic efficacy against 

the larva. 
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Materials and Methods 

Plant Material 
 

            Fresh leaves of the plant: Mentha arvensis, and Nerium oleander were 

collected during 2010-2011 from Erbil city. The mentioned plants were washed 

with rinsed water, shade dried and well ground to a fine powder with an electric 

blender. The extracts of plants were prepared according to the methods described 

by Holopainen et al. [14, 15]. One hundred gram of plant powder was dissolved 

separately in 300 mL of ethanol 70% (w/v) ratio at room temperature. The mixtures 

were stirred for 45 minutes in an ultrasonic bath at constant temperature of 25 °C, 

left to stand for 72 hours and shacked several times at certain intervals. All extracts 

were filtered through muslin cloth and then the solution was dried by vacuum 

rotary evaporator at > 40 °C [16]. 

Mortality test 

 

Mortality test: To test the mortality rate or dose response of Ectomeylois 

ceratoniae to plant extracts, The residue was dissolved in distilled water at 

concentration 25, 50 and  75mg/mL [17]. Then 1 mL solution of each dose 

concentration was dropped on filter paper (watman no.40) in a Petri dish (9 cm 

diameter) with the help of pipette and spread evenly throughout the Petri dish. The 

Petri dishes were then air dried for a few minutes. Ten insects were put into each 

Petri dish (three replicate/concentration). Control Petri dishes were treated with the 

distill water only. The mortality of beetles was recorded at 12,  24, 36, 48, 60 and 

72 hours after treatment. The concentrations were calculated by measuring the dry 

weight of the crude extract applied into the Petri dish divided by the surface area of 

the respective Petri dishes [18]. 
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Statistical Analysis 

            The mortality (%) was corrected by Abbott’s formula [19]. Probit analysis 

was used to estimate LC50 values by using SPSS software (V.20). Data analysis 

was made by using Factorial CRD. Least significant differences (LSD) at (P ≥ 

0.05) were applied to determine differences between treatments. 

Results and Discussion 

             The corrected mortality with ethanol extract of Mentha arvensis on 

Ectomeylois ceratoniae was shown in Fig. (1). At 12 Hour the results indicates that 

the concentration 7.5% induce high mortality 83.3%, while concentration 2.5% and 

5% cause mortality 73.3% and 66.7% respectively. There is no significant 

differences were shown between all treatments at 12 hour. At 24 hour concentration 

of 5% and 7.5% cause 16.7% mortality, while 2.5% induce 10%. At 36 hour the 

mortality was 3.3% and 13.3% for concentrations 2.5% and 5% respectively. A 60 

hour the mortality was 13.3% and 6.7% for concentrations 2.5% and 5% 

respectively (figure 1) and (table A and B) 

The Nerium oleander  extract had high toxicity at 12hour after treatment for used 

concentrations which causes 33.33% and 43.33% and 63.33% for concentrations 

2.5%, 5% and 7.5% respectively, statistically there is significant differences shown 

between all concentrations at 12 hour. At 24 hour the concentration 2.5% cause 

20% mortality followed by 5% and 7.5% which causes 10% and 13% statistically 

there  is no significant differences shown between all concentrations at 24 hour. 

Mortality at 36 hour was 10 %, 16 % and 13 % for used concentrations 2.5%, 5% 

and 7.5%. At 48 hour concentration % 2.5, 5 % and 7.5% induce 6.7%, 3.3% and 

10%, while at 60 hour and 72 hour after treatment concentration 5% and 2.5% 

induce 26.7% and 30% mortality, statistically there is no significant differences 

shown between all concentrations at 36 hour and 48 hour. But there is a significant 
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difference between concentrations 2.5% and 5% for both 60 our and 72 hour  

(figure 2 and (table A and B) 

 

 
 

Figure 1: Effect of different concentrations of Mentha arvensis on mortality of Ectomeylois 

ceratoniae  larvae during exposure period 

 

 
 

Figure 2: Effect of different concentrations of Nerium oleandr  on mortality of Ectomeylois 

ceratoniae larvae during exposure period 
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Plant Con. Mean 

Time 12 24 36 48 60 72 

Mentha 

arvensis 

2.5%, 73.3 b 10 Ab 3.3 a 0.00 a 13.3 a 3.3 A 

  5% 66.7 b 16.7 B 13.3 a 0.00 a 6.7 a 0.00 A 

7.5% 83.3 b 16.7 B 0.00 a 0.00 a 0.00 a 0.00 A 

Control 0.00 a 0.00 A 0.33 a 0.33 a 0.33 a 0.00 A 

 

Nerium 

oleander   

2.5% 33.3 b 20.00 B 10.00 a 6.7 a 0.00 a 3.00 B 

 5% 43.3 c 10.00 Ab 16.7 a 3.3 a 26.7 b 0.00 A 

7.5% 63.3 d 13.3 Ab 13.3 a 10.00 a 0.00 a 0.00 A 

Control 0.00 a 0.00 A 0.33 a 0.33 a 0.33 a 0.00 A 
 

Table A: Effect  of Mentha arvensis, and Nerium oleander  on mortality of Ectomeylois 

ceratoniae larvae during exposure period 
 

 

 

Plants Doses 

(mg/ml) 

Probit Mortality 

12 24 36 48 60 72 

Mentha 

arvensis 
25 0 0 0 0 0 12 

50 6.17 29.48 13.49 1.82 66.67 0 

75 0 0 0 0 0 0 

LD
50

 1.75 1.12 1.29 6.67 1.05 2.55 

 

Nerium 

oleander 
25 33.33 20 9.7 6.35 0 30 

50 43.3 10 16.39 3.01 26.42 0 

75 63.33 13.33 13.04 9.7 0 0 

LD
50 0.13 1.52 0.76 0.41 1.14 2.44 

 

Table  B: Effect of Mentha arvensis, and Nerium oleander  on mortality of  Ectomeylois 

ceratoniae larvae during exposure period 

 
 

 

 

CONCLUSION 

            The findings of the present investigations indicate that botanical derivatives 

might be useful as insect control agents for commercial use. The results of the 

present study indicated that the time 12 h showed higher insecticidal effect with the 

Mentha arvensis and Nerium oleander  on mortality of  Ectomeylois ceratoniae  

larvae during exposure period, Strong toxicity effect was observed at concentration 

7.5%. A study to improve the effectiveness of botanical derivatives as insecticides 
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will benefit the agricultural sectors of developing countries, as these substance are 

not only of low cost, but also have less environmental impact in terms of 

insecticidal hazard. 
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