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ABSTRACT 

Insect repellent is a substance applied to skin, clothing or other surfaces to discourage insects, and 

Insecticide is a substance that kills insects. This study focuses on comparison of insecticidal and repellent plant 

extracts. It helps in increasing awareness towards plant extracts that show insecticidal or repellent property. The plant 

extraction was done carefully by using the appropriate procedures, applications and their precautions. Healthy parts 

were selected, ground and then filtered by adding few drops of water with a clean filtration cloth.  The insecticidal 

and repellent activity of the plant extracts was then tested on different insects by releasing few drops of extract on to 

them by using dropper. The plant extracts were effective in killing insects but, the insecticidal property varied 

meaning that the insect which was killed by one extract was not necessarily killed by another plant extract. Neem leaf 

extract was effective in killing and repelling of insects due the active ingredients present in this plant extract. The 

killing activity of garlic for insects was due to its strong smell. The insecticidal and repellent activity of tree-tobacco 

was due to the chemicals present in the leaves. These are Nicotine and anbasine. Aloe vera extract was more effective 

in repelling than killing of insects. The repellent property of this extract was due to its bitter taste.  From all the plant 

extracts, garlic was the best insecticide as compared to other plant extracts. Because, it could be used as eco-friendly 

alternative to DDT. 

KEY WORDS: Dichloro Diphenyl trichloro Ethane (DDT), Extract, insecticide, insect repellent, Nicotine, 

Anabasine and  Salphonehydroxylion. 

 

INTRODUCTION 
               Insect repellent is a substance applied to 

skin, clothing or other surfaces which discourages 

insects. Discouraging is preventing insects from 

landing or climbing on that surface. Insect repellent 

helps to prevent and control the outbreak of insect-

borne diseases such as malaria, Lyme disease, dengue 

fever, bubonic plague and west Nile fever. Insecticide 

is a substance that kills insects [2].  

Most plants contain compounds that they use in 

preventing attack from phytophagous (plant eating 

insects). These chemicals fall into several categories, 

including repellents, feeding deterrents, toxins and 

growth regulators. Although the primary functions of 

those compounds is defense against biting quince of 

herbivores. It is fact that many plants protect from 

attack of insects by killing them in addition to 

repelling. Feeding ancestor, as many of these 

compounds evolved as repellents to phytophagous 
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insects, and this repellent response to potentially toxic 

compounds is well conserved in the linage of insects. 

Insects detect odors when the volatile odor binds to 

odorant receptor neurons displayed on ciliated 

dendrites of specialized odor receptor neurons that are 

exposed to the external environment, often on the 

antenna, and maxillary pulps of the insect, and some 

odors receptor neurons [11]. 

The discovery of new plant based repellents is heavily 

reliant on Ethnobotany. It is common practice to 

conduct ethnobotanical survey using structured 

interviews, combined with the collection of plant 

voucher specimens to evaluate plant used by 

indigenous ethnic groups. Questions are asked about 

plant usage, abundance and source. This is a more 

direct method of identifying plants with potential use 

than general screenings of all plants in an area. A 

second means is bio-prospecting, where plants are 

systematically screened for a particular mode of 

action, which is a costly and labour intensive means 

of identifying new repellents. 

 What are Insects? 

Insects are integral parts of any ecosystem. They are 

characterized by: 

 air-breathing, mostly terrestrial and derail 

and rarely aquatic arthropods, minute to 

moderate in size, and 

 Their body is mathematically segmented, 

bilaterally symmetrical and divided in to 

three distinct regions; Head, thorax and 

abdomen [19]. In their adult forms, insects 

typically have three pairs of legs, one pair of 

antennae, and in most instances, two pairs of 

wings [1]. 

Effects of Insects on humans –  

Positive Effects: 

Insects are so important to the continued working of 

the global ecosystems that as long as the well-being of 

insects pollinate more than a quarter of a million 

species of flowering plants. Even from a purely 

anthropocentric view, without pollinators we would 

lose one third of all the food we eat. Insects recycle 

nutrients, enrich soils and dispose of carcasses and 

dung. Insects provide us with ski, waxes, medicines 

and dyes we use them to control pests (mostly other 

insects and weeds. [12]. 

Negative effects: 

On average, one fifth of all crops grown around the 

world are eaten by insets. They carry large number of 

plant, animal and human diseases. About one in six 

human beings worldwide is affected by  an insect 

borne illness, leaving aside sting and allergies; the list 

includes plague, typhus, malaria, sleeping sickness, 

river blindness e.t.c. [12 ]. 

Plant extracts that exhibit insecticidal and 

repellent properties 

1. Neem (Melia azedarach L.) 

 Species identity 

 Scientific name- Melia azedarach L. 

 Family name- Meliaceae 

 Common name- Neem 

 Amharic -Neem 

 Tigrigna - Neem 

 Description  

The Neem tree (Melia azedarach) is native to tropical 

south East Asia. It is fast growing, can survive in 

drought and poor soil and keeps its leaves all year 

round. It is a tall tree, up to 30meters high, with leafy 

spreading branches. Many white flowers which smell 

like honey appear for the first time when the time is 2-

3years old, and the tree bears fruits after 3-5 years. 

The ripe fruit are about 2cm long and oval shaped. 

Inside the fruit there is a light colored seed about 

1.5cm long [13]. 

 Effect of Neem extract on insects 

Neem is unique among plants with pesticidal 

properties since it has so many different effects on 

pests. It acts as a broad- spectrum repellent, insect 

growth regulator and insect poison. It discourages 

feeding by making plants unpalatable to insects or 

suppresses the insect’s appetite (anti-feedant effect). 

If they still attack, it inhibits this ability to molt and 

lay eggs. It also known that it kills many insects when 

they reach on it [10]. This property of the plant is due 

to the property of Neem which enters the system and 

blocks the real hormones from working. Neem oil has 

many complex active ingredients. Rather than being 

simple poisons, those ingredients are similar to the 

hormones that insects produce. But, how precisely it 

works is difficult for scientists to find out [15]. 

In general, Neem products have negative effects on 

the emergence rate, walking ability, searching ability, 

longevity and fecundity of the natural enemy. Thus, 

their application should be avoided or restricted on 

crops where natural enemies play an important role in 
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pest control. Neem has also been used to protect 

stored roots as well as tubers against the potato moth. 

Small amounts of Neem extracts are said to extend the 

stage life of potatoes by 3 months [10]. 

 

2. Garlic (Allium sativum L.) 

 Species identity 

 Scientific name- Allium sativum 

 Family name- Alliaceae 

 Common name- Garlic 

 Amharic –Nech Shinkurt 

 Tigrigna – Tseada Shgurti 

 

 Description  

Allium sativum is a bulb. It grows up to 0.6m in 

height. Its hardness prevents insects from growing on 

it. It provides hermaphrodite flowers. Pollination 

occurs by insects such as bees. Garlic is easy to grow 

and can be grown year-round in mild climates. While 

sexual propagation of garlic is indeed possible nearly 

all of the garlic in cultivation is propagated asexually 

by planting individual cloves in the ground. In cold 

climates, cloves are planted in the fall, about 6weeks 

before the soil freezes, and harvested in late spring. 

Garlic plants are usually very hard, and are not 

attacked by many insect pests or disease. Two of the 

major pathogens that attack garlic are nematodes and 

white rot disease, which remain in the soil indefinitely 

once the ground has become infected [3]. 

 Effect on insects 

Garlic has a strong smell; it confuses insects in search 

of their favorite plants, so its spray works before plant 

infestation. So, for maximum effect it is sprayed 

before insect pests have become a problem [18]. 

The reason why no insects will eat garlic or any of the 

onion family is because it kills them. Garlic is too 

toxic. The salphone hydroxyl ion penetrates the blood 

brain barrier and a specific poison even for higher life 

forms. Garlic kills anything in the way of insects as 

efficiently as DDT [16]. It has also repellent 

properties. Garlic is reportedly effective against wide 

range of insects at different stages in their life cycle 

(egg, larvae, adult). This includes ants, moths, beetles, 

termites, ticks, e.t.c [9] 

Garlic has a non-Selective effect and can kill 

beneficial insects as well. Therefore, it should be used 

with caution. It is not recommended for aphid control 

since it kills the natural enemies of aphids [9] 

3. Aloe vera 

 Species identity 

 Scientific name- Aloe vera 

 Family name-Aloaceae 

 Common name- Aloe 

 Amharic –Eret 

 Tigrigna –Ere 

 

 Description  

Aloe vera is a species of succulent plant that probably 

originated in North Africa. It is a stem less or very 

short-stemmed succulent plant growing to 60-100cm 

height, spreading by offsets. The leaves are thick and 

fleshy, green to grey-green, with some varieties 

showing white flocks on the upper and lower stem 

surfaces. The margin of the leaf is serrated and has 

small white teeth. The flowers are produced in 

summer on a spike up to 90cm tall, each flowers 

being pendulous, with a yellow tubular corolla 2-3cm 

long like other Aloe species; Aloe vera forms 

Arbuscular mycorrhiza, a symbiosis that allows the 

plant better access to mineral nutrients in soil [5]. 

 Effect on insects 

The gel obtained from Aloe vera leaf may be mixed 

with water to make a spray for plants. Harmful insects 

are repelled by the bitter taste. The bitter tastes of 

Aloe vera leaves are also important to kill insects like 

plant bugs. The gel can also be put in water to spray 

susceptible plants repeat spraying once per week to 

keep the insects and larger pests control [8]. 

4. Tree tobacco (Nicotiana glauca Graham) 

 Species identity 

 Scientific name- Nicotiana glauca Graham 

 Family name-Solanaceae 

 Common name-Tree tobacco 

 Amharic –Not known 

 Tigrigna –Teklay Tegegne 

 

 Description  

Nicotiana glauca Graham is a species of wild tobacco 

known by the common name “tree-tobacco” and 

incorrectly also mustard tree. Its leaves are attached to 

the stalk by petioles [4]. It is an ever green perennial, 

soft woody shrub to small tree, flowering throughout 

year and reproduces by seeds (2n=24). It grows to 

height of more than two meters. It is native to South 

America but it is now wide spread as an introduced 

species on other countries [4]. 
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This plant is now quite common in eastern Ethiopia is 

said to be recent introduction. It is seen along 

highways in low to mild-altitude areas. Farmers 

remark that it was introduced by the locust in desert 

whose droppings produced the first seedlings. This 

makes to introduce tree tobacco to Ethiopia and to 

wide spread [6]. 

 Effect on insects 

The shrub contains powerful insecticides like nicotine 

and anabasine. But this requires further investigation 

for its insecticidal property [6]. The extract of tree 

tobacco has been applied to control insects like lice, 

ticks, mosquitoes, insect pests, etc. [6]. 

No insects sequester nicotine (hold in their system 

and become poison themselves), a few become 

tolerant and can eat the leaves. The Nicotine, a 

chemical found in tree tobacco, is poisonous to insects 

and in sufficient amount to human beings [7] 

 

MATERIALS AND METHODS 

Materials 

- Mortar and dish 

- Beaker 

- Sprayer 

- Plant materials (leaves, bulbs, roots and 

stems) 

- Water 

- Filtration cloth 

- Dropper, and  

- Gloves 

Plant material  

The plant materials, i.e. leaves, roots and stems were 

collected from the areas around Axum town called 

Sofoho and its surroundings. Neem, Aloe and tree 

tobacco are common in the area of Aksum University. 

The garlic bulbs were obtained from the Axum town 

market. 

Preparation of the extracts 

Select healthy plant parts, i.e. leaves, stem, root and 

bulbs) 

1. Grind the plant parts using mortar and dish. 

2. Add few water drops and extract it using 

clean filtration cloth into a beaker. 

3. Add few drops of soap (Omo) as emulsifier 

and allow the mixture for 24 hours reaction. 

4. Shake the mixture for a while for complete 

mixing. 

5. After 2-3 hours the plant extracts are ready 

for testing. 

NB: Instead of using gun soap Omo was used. This is 

due to the unavailability of gun soap. 

Collection of the tested insects 

Mostly hand searching technique and simple nets 

were used for collecting insects. Hand searching 

refers to simply getting down on the ground and 

looking for insects. most of the insects were obtained 

from under stone, grass, muddy and irrigation areas. 

Most of the habitats of Axum town and its 

surroundings are suitable for this technique. In 

addition to this, some of the insects were collected 

from animal’s body and stored products. 

The other insect collecting method is using of simple 

nets designed for catching flying insects. The simple 

nets were made from the bed nets which are used to 

prevent mosquito biting. 

Determination of insecticidal and repellent 

properties. 

To determine the insecticidal activity of the plant 

extracts the following procedures were used. 

  Different concentrations of the plant extracts 

are first prepared. Use 50ml of the plant 

extract with 50ml of water for 1:1 

proportion. Then after use 50ml of the plant 

extract with 100ml of water for 1:2, and use 

50ml of plant extract with 150ml of water for 

1:3 proportion. 

 Took some of the plant extracts using 

dropper and testing the different 

concentrations of the plant extracts by 

releasing 3-4 drops of extracts on to each 

insect. 

 Observe the result. 

 Different strengths of the extracts were 

applied on cloths, windows and doors to 

determine the repellent properties of the 

extracts. Then the extracts were filled with 

better strength in repelling and killing of 

insects into a sprayer for large scale spraying 

to kill and repelling of insects in large areas 

in which harmful insects are found. 

RESULTS AND DISCUSSION 
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Results 

A total of 15 Sample insects were tested in this study.  

The plants selected for making plant extract and 

investigating the insecticidal and repellent properties 

were effective against tested targets. This implies that 

the insecticidal properly of the different plants 

extracts is different for different insects.  Garlic kill 

100%, tree-Tobacco kills 86.7%, Neem kills 80% and 

Aleo vera kills 53.5% of the total sample insects.   

But, repelling property of the plant extracts is not 

different rather it is similar.  All the plant extracts 

repel insects completely.  Therefore, they are efficient 

and relevant in the repelling of the insects. 

The result shows that from other parts of the tested 

plants, their leaves and bulbs are effective in killing 

and repelling of insects.  This means that the other 

parts of the plants, i.e., stem and root do not show 

insecticidal and repellent properties. From the tested 

plant extracts garlic bulb extract is the most effective 

insecticide.  But it does not mean its leaves extract 

show insecticidal property.  Only the bulbs are 

efficient.  The remaining plants’ leaf extracts follow 

garlic bulb extract in their insecticidal property.  

The insecticidal property of the plant extracts is 

arranged in the order of Tree tobacco, Neem and Aloe 

vera based on their efficiency.  

The result also shows that as the concentration of the 

extracts is reduced, the killing ability of the extracts is 

also reduced.  This means the plant extracts show 

effective insecticidal property in 1:1 proportion. 1:1, 

1:2, 1:3 is the order of the plant extracts when they 

are arranged based on their efficacy of insecticidal 

property.  But, the repelling property of the different 

strengths or ratios of the extracts does not depend on 

the concentration strength.  The repellent property is 

the same for all ratios or concentrations of the plant 

extracts, ie repelling of insects completely. 

 

Table 1:  Percentage of the efficacy of the plant extracts in killing of insects 

 

No 

 

Plant extract 

Number of tested 

insects 

Number of killed 

insects 

No. insects 

live 

 

Percent 

1 

2 

3 

4 

Neem 

Garlic 

Tree-Tobacco 

Aloe vera 

15 

15 

15 

15 

12 

15 

13 

8 

3 

0 

2 

7 

80% 

100% 

86.7% 

53.3% 

 

The above table shows that the killing efficacy or 

efficiency of the plant extracts in killing of insects. 

53.3%, 80%, 86.7% and 100% of the tested insects 

are killed by Aloe vera, Neem, Tree-Tobacco and 

Garlic respectively.  This indicated that Aloe vera 

extract is less efficient in killing of the insects as 

compared to other extracts, but, the extract’s bitter 

test discourages and repel insects.  This means that 

the extract stops the insects from feeding, mating, 

locomotion and other activities for long period of 

time.  From the four plant extracts, garlic extract is 

the most effective or efficient insecticide because, no 

insect can resist it and all the tested insects are killed 

by this extracts. 

DISCUSSION  

The four plants were selected from other species by 

asking knowledgeable persons who have awareness 

on insecticidal and repellent activity of plants. This 

implies that these plants are traditionally used as 

insecticidal and repellent property for harmful insects 

in the Axum town community. That is why the plants 

were selected for study on insecticidal and insect 

repellent plants. 

According to internet source cited [10], the 

insecticidal property of Neem extract is because of the 

complex active ingredients. But, how precisely it 

works is difficult for scientists to find out. The 

repellent property of Neem is also because neem 

enters the system and blocks the hormones of the 

insects. This makes the insects to work improperly. 

Insect forget or confuse to eat, to make, stop laying 

eggs…..etc., this is because of the active ingredients 

of the Neem extract. 

The insecticidal property of garlic bulb extract is due 

to the toxic nature of garlic. The salphone hydroxyl 

ion penetrates the blood brain barrier and acts as a 

poison to insects and even for higher life forms. 

Garlic extract has anti-feedant (stop feeding) property. 

The strong smell of garlic confuses and makes insects 



Teklay Meles et al    EISSN 2278-1145 

Int. J. Int sci. Inn. Tech. Sec. A, Aug. 2012, Vol. 1, Issue 3, pg 1-8 

6 

to work improperly. Due to that garlic repels the insects easily [18].

 

Table 2: The time in minutes required to kill the tested insects by the different concentrations of the plant 

extracts 
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Mosquito 1 1 1 1 1 1 2 2 3 3 3 4 

Butter fly 3 4 4 1 2 2 3 4 5 4 5 6 

Moth 3 4 5 2 2 3 4 4 5 4 4 5 

Flea 3 4 4 2 3 3 3 4 5 6 7 8 

Beetle 1 2 2 1 1 2 3 3 4 - - - 

Bed bugs 1 2 2 1 1 2 3 3 4 4 5 6 

Ant 2 3 3 2 3 3 3 - 5 6 7 8 

House fly 2 2 2 1 1 2 3 3 4 4 5 5 

Termite 2 2 3 1 1 2 3 - 4 5 6 7 

Body lice 3 3 4 2 2 3 3 4 4 - - - 

Honey-bee 3 4 5 2 2 3 3 4 4 - - - 

Ticks 4 4 5 2 3 3 3 4 5 - - - 

Cock 

Roaches 

- - - 2 2 3 2 3 3 - - - 

Grass 

Hopper 

- - - 2 3 3 - - - - - - 

Locust - - - 2 3 3 - - - - - - 

 

Table 2: The’-‘sign indicates the insects which are not killed by the plant extracts. It also shows that the insecticidal 

property of the plant extracts is different.  This means that they required different time for killing the insects.  In this 

case, garlic is the fastest insecticide.  It kills the insects within the range of 1-3 minutes.  Among the tested insects 

mosquito had less resistance for the plant extracts.  From the plant extracts Aloe vera required long time to kill the 

insects.  This indicated the inefficiency of the extract in killing of insects.  The table also shows that when the 

concentration of the extract is reduced, the insecticidal property of the plant extracts is also reduced. 

Aloe vera is also one of the important plants that show 

insecticidal and repellent properties. It repels insects 

by its bitter taste found in the gel made from its 

leaves. The bitter taste also kills many insects such as 

bedbugs, ants, and houseflies’ e.t.c [2]. But, as 

compared with other plant extracts, it has less ability 

in killing of insects. Like other extracts, it has strong 

repellent activity when the extract is applied to cloths, 

doors and windows e.t.c. 

Tree-tobacco has powerful chemicals like Nicotine 

and anabasine. These chemicals are important in 

repelling and killing of insects. But, it needs further 

investigation in the insecticidal property of this 

extract [6].     

These plant extracts are effective if we use them 

effectively in their preparation and applications. 

Especially garlic is the best one.  In the absence of 

DDT, garlic bulb extracts can be used in case of 

insects. 

The following points are among the important 

applications of Neem extract [10].  

 When storing the plant leaves for future 

usage, make sure that they are properly dried 

and are stored in airy containers (never use 

plastic container). 

 Use utensils for the extract preparation that 

are not used for food preparation, drinking 
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and cooking water containers. Clean all the 

utensils properly before and after use. 

 Do not have direct contact with the crude 

extract while in the process of the 

preparation, and daring the application 

 Make sure that the Neem extract is placed 

out of reach of children and house pests 

while leaving it over night. 

 Harvest all the mature and ripe fruits on the 

crop to be sprayed before Neem application. 

 Always test the plant extract formulation on 

a few infected plants first before going in to 

large scale spraying.   When adding soap as 

an emulsifier use a potash based one such as 

gun soap (Kenya)[10] 

 Wear water protective clothing while 

applying the extract 

 Wash hands after handling the plant extract 

Precautions of Neem Extract [10] 

 Because neem’s chemical structure is so 

complex, scientists believe that it will take a 

long time for insects to develop resistance to it.  

However, to minimize the chance of affecting 

beneficial (Natural enemies) and discouraging 

development of pest-resistance, use Neem spray 

only when absolutely necessary, and only on 

plants you know are affected by pests. 

 Neem works fastest during hot weather. 

Heavy rains within a few days of application 

proactive cover of Neem on plants reapply if 

pest are a problem. 

 If crops have to be watered water should be 

targeted to the soil because water running over 

the leaves of sprayed plant may wash off the 

Neem water extract. 

Application of garlic extracts [9] 

 Store garlic bulbs in cool, dry, shady place. 

The most common practice poor storing garlic is 

to braid the dry tops and let the bulbs cure while 

hung up in the top. 

 Do not have direct contact with crude 

extract while in the process of the preparation 

and during the application. 

 Make sure that you place the plant extract 

out of reach of children and house pests while 

leaving it over night. 

 The taste of garlic will remain on sprayed 

plants for some time after spraying. So it may 

be best to avoid spraying near harvest time, or 

to harvest all the Mature and ripe fruit on the 

crop to be sprayed before plant extract 

application. 

 Always test the plant extract on a few 

infested plants first before going in large scale 

spraying. When adding soap as an emulsifier, 

use a potash –based one like gun-soap (Kenya). 

 Wear protective clothing while applying the 

extract 

 Wash your hands after handling the plant 

extract. 

 

Precautions of garlic bulb extract [9] 

 The garlic bulb extract has no effect on 

humans. However, it has an effect on non-target 

organisms (e.g. honey bees). Because, it is non 

selective so, it can kill beneficial insects as well. 

Applications of Aloe vera extract [17] 

 Remove any dead or curled leaves from the 

aloe-Vera plant. 

 Spray the entire plant down with an 

insecticide solution, sold at gardening stores 

and online. 

 Wipe the leaves down with soft cloth to 

remove any dead insects. 

 Reapply the plant extract for the crops which 

are highly affected by insect pests. 

Applications of tree-tobacco extract [14] 

 Put on gloves. Tree-tobacco leaves are 

deadly if ingested in large amount. It is not 

advisable to touch them with your bare 

hands. Even a small amount of the leaf’s oil 

in your system could cause discomfort. 

 Pull the individual leaves off of the branch or 

stem at their base when you are taking the 

leaves for extraction. 

CONCLUSION AND RECOMMENDATIONS 

Conclusion 

Based on the result of the study, it was concluded that 

the insecticidal properties of the plants are different 

for different insects meaning that, they require 

different time and specificity to kill the insects. But, 

the repellent property of the plant extracts is the same 

for all insects. They repel completely. In addition to 

this, this study found that from the parts of the plants, 

leaf and bulb extracts are effective in insecticidal and 

repellent activities. But, the other parts of the plant’s 

extract are not effective in killing and repelling of 

insects. From plant extracts Garlic extract is the best 

insecticide. 



Teklay Meles et al    EISSN 2278-1145 

Int. J. Int sci. Inn. Tech. Sec. A, Aug. 2012, Vol. 1, Issue 3, pg 1-8 

8 

Recommendations 

Based on the study and the result found, the following 

recommendations are forwarded: 

 The leaf extracts of the tested plants can be 

used for insecticide and repellent properties. 

 While in the preparation of the extract, care 

should be taken to keep it out of reach of 

children and house pests. 

 In the absence of DDT, garlic bulb extract 

can be used. 

 The awareness of the community towards 

plant extracts that kill and repel insects 

should be increased. 
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