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Abstract  

A field trial was 

conducted at the 

Teaching and Research 

Farm of Agricultural 

Technology 

Department, Federal 

polytechnic Nekede 

Owerri to investigate 

the effect of different 

leaf extracts on the 

yield of garden egg 

(Solanum 

aethiopicum) in 

Nekede Owerri. The  

experiment was laid 

out in a randomized 

complete block 

design (RCBD) with 

four treatments 

replicated four times. 

The treatments 

consist of 41.66g/l  

Ocimum gratissimum 

extracts, 41.66g/l of  
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INTRODUCTION 
Garden egg (Solanum 

spp) is a vegetable 

with expanding 

prominence on earth 

(Pessarakli and Dris, 

2003) and tropical 

Africa as its origin 

(Norman, 1992). 

Eggplant (Solanum 

spp) is a fruit and leafy 

vegetable widely 

cultivated in West 

Africa (Daunay et al., 

2001). Eggplant 

together with tomato 

and chili pepper 

constitute the three 

most consumed 

vegetables in Nigeria 

(Horna and Gruère, 

2006). Owing to the 

fact that eggplant is 

widely consumed on a 

daily basis especially in 

the forest zone, the 

crop represents a very 

important source of 

income for many rural 

and urban households 

(Danquah, 2000) 

Although currently, the  
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Azadirachta indica 

extracts, 20.83g/0.5l of 

Ocimum gratissinum + 

20.83g/0.5l of 

Azadirachta indica and 

a zero application as 

control. Data were 

collected on the 

following parameters; 

plant height, number 

of leaves, days to 50% 

flowering, number of 

fruits, number of 

damaged fruits and 

fruit weight.  The data 

collected were 

subjected to analysis of 

variance (ANOVA). 

Means were separated 

using least significant 

difference at 5% level 

of probability. From 

the results obtained, 

neem leaf extract was 

found to have 

profound effect on the 

growth and yield of 

Solanum under the 

study area. This is 

hugely attributed to 

the insecticidal effect 

of its active ingredient 

Azadirachtin. It is 

therefore 

recommended that 

farmers of garden egg 

in this agroecological 

zone should adopt the 

use of neem leaf 

extract as an effective 

means to increase the 

productivity of garden 

egg (Solanum 

aethiopicum).

 

rop is produced largely for the local market, small amounts are 

exported to Europe (Horna and Gruère, 2006). According to a 

report by the United States Agency for International Development 

and the West Africa Trade Hub (USAID and WATH, 2005), exports of 

eggplant from Nigeria increased steadily from under 500 metric tonnes in 

1996 to 1,867 metric tonnes in 2003 (Shacketon et al.,2009). Thus, whilst 

increased and year-round production of the crop has significant potential 

for poverty alleviation and livelihood diversification of poor rural and peri-

urban households in Nigeria, yields are still low owing to pest and disease 

constraints. For example, although the achievable yield for the crop is 

estimated at 15 metric tonnes/hectare/year, current average yield is 8 

metric tonnes/hectare/year. Significant insect pests that constraint the 

growth and development of eggplant in Nigeria includes Budworms 

(Scrobipalpa blasigona), the eggplant fruit and shoot borer (Leucinodes 

orbonalis), whiteflies (Bemisia tabaci Gennadius), Epilachna beetles 

(Epilachna chrysomelina), thrips (Thrips tabaci) and the Aphids (Aphis 

gossypii) (Owusu-Ansah et al., 2001).  Infestation by whiteflies and aphids 

can cause transmission of viral diseases and reduction of photosynthetic 

efficiency through the production of sooty mould, that by fruit borers can 
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result in a significant decrease in the crop output. For example, Patnaik 

(2000) reported that L. orbonalis destruction to fruit in the field ranges 

from 47.6 % to 85.8 % of harvest. According to Horna et al., (2007), 

infestation by some of these pests significantly increases the probability 

that farmers would apply insecticides. Botwe et al., (2011) observed that 

some of these applications are done a day prior to harvest in order to 

obtain good looking vegetables. Repeated application of insecticides at 

short intervals in disregard of pre-harvest intervals however exposes the 

environment, consumers and farmers to toxic residues that can persist 

even after processing (Bull, 1992) and also increases production costs and 

consequently, reduces profits from sale of produce. 

Presently, pesticides application is the primary means used in cutting 

down these important insect pests. With exclusive reliance on this, farmers 

are able to cultivate fruits free from disfigurement by insect pests (Alam et 

al., 2006). Pesticide are substance or blend of substances intended for 

controlling, destroying or preventing any pest, interfering with the 

production, processing, storage or marketing of agricultural commodities 

(Horna and Gruère, 2006). In spite of the fact that there are advantages 

associated with the utilization of pesticides, some also have drawbacks, 

such as potential toxicity to humans and different kinds of animals. 

Complications linked with unpredictable use of these insecticides are all 

around recorded. Non optimal and unreasonable utilization of these 

chemical substances leads to a series of issues identified with both loss of 

effectiveness in the long-run and certain externalities, for example, 

contamination and endangerment of the wellbeing of organisms (AVRDC, 

2003).  

Due to the monetary value of acquiring pesticides and its harmful effects 

on most humans and the environment, most farmers abstain from 

cultivating garden eggs (Gapud and Canapi 1994). Therefore, there is a 

need for environmentally friendly insecticides for plants and mammals. In 

past few years, efforts to substitute synthetic insecticides with less costly 

topically usable ecologically secure, dependable and socio-friendly options 

including botanicals have been attempted (Rechcigl and Rechcigl, 2000). 

This can help eggplant producers reduce their reliance on chemical 

pesticides. Plant-derived extracts are broad spectrum substances used in 
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controlling insect pests and are known to be safe to human animals and the 

environment. In the past, topically available substances from plants have 

been widely employed to provide protection against destructions caused 

by insect pests (Remor et al., 2009). The main benefit of plant extracts is 

that they can easily be developed by farmers, hazard free and cheaper 

compared to chemical insecticides. Plant extracts have protective 

substances which make it impossible or hard for insect pests to devour the 

plants. Attempts are therefore being made in many countries to decrease 

the utilization of dangerous and destructive insecticides by employing 

native plants materials and the application of material of biodegradable 

nature to protect the garden eggplant. The plant products include extracts 

of dried leaves, fruits, seeds and back of trees.  

Azadirachtin is an active component of neem (Azadirachta indica) and it is 

obtained from foliages or seeds of neem trees. Azadirachtin has activity 

against different kinds of insect pests. Rather than being poisonous for 

most of insect pests, neem behaves as a repellant (Raju et al., 2007). 

Products of neem plant also act as natural insect repellents. Azadirachtin 

and other bitter chemical compounds in neem make insects keep their 

distance from plants that have received treatment. Instead of eating neem 

treated plants, most insects choose to stay hungry (Gisbert et al., 2006; Osei 

et al., 2010). 

Scent leaf (Ocimum. gratissimum), the African variety of basil (Ocimum 

sp), is widely grown as a perennial herb in tropical Africa, South East Asia, 

India and Hawaii. It is highly recognized worldwide due to its versatile 

nutritional, anesthetic, and medicinal uses (Gill, 1992). Ijeh et al., (2004) 

noted that scent leaf is rich in alkaloids, tannins, phytates, flavonoids, 

oligosaccharides, terpenoids, thymol and saponin, with tolerable 

cyanogenic content. The essential oil (eugenol) present in scent leaf 

possesses antimicrobial activities against pathogenic strains of gram 

negative and gram positive bacteria and pathogenic fungus (Matasyoh, 

2007). 

Natural or botanical insecticides serve as the best alternative to synthetic 

insecticides. Botanical insecticides are less harmful to humans and other 

organisms, environmentally friendly and easily biodegradable. They are 

less expensive as they can be obtained from the environment. The purpose 
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of this study was to evaluate the effect of scent leaf and neem leaf extract 

application on growth and yield of garden egg. 

 

MATERIALS AND METHODS 

Study Area  

Federal Polytechnic Nekede is in the humid tropical region of Imo State 

Nigeria  with about 2,238mm annual rainfall, average daily temperature of 

about 26.4°c and lies between latitude 5.4335° N, and longitude 7.0303° E. 

The soil is sandy loam. The research was carried out at the Teaching and 

Research Farm of Agricultural Technology Department Federal 

Polytechnic Nekede. 

 

Experimental Design and Treatment  

The experiment was laid out in a 4x4 Randomized Complete Block Design 

(RCBD) with four treatments replicated four times. Four treatments 

consisting of 41.66g/l  Ocimum gratissimum extracts, 41.66g/l of  

Azadirachta indica extracts, 20.83g/0.5l of Ocimum gratissinum + 

20.83g/0.5l of Azadirachta indica and a zero application as control. A total 

land area of 100m² was used for the study and this was divided into 

individual plots of 2 m x 2 m per plot, with pathway of 1m.  

 

Preparation of Experimental Materials  

1 kg of Neem leaves (Azardicrachta indica) and Scent leaf (Ocimum 

gratissimum) were cleaned thoroughly, dried under room temperature for 

about 2 weeks, ground and soaked in 24 litres of water for about 48 hours 

then was sieved with a mesh.  

 

Agronomic practices 

Seeds of S. aethiopicum were nursed and transplanted after six weeks into 

the field. The plots were uniformly applied with well composted poultry 

manure. Weeding and irrigation were also regularly carried out. 

 

Data collection on growth and yield parameters 

Data were collected on plant height, mean number of leaves, number of 

damaged leaves at 4, 6, 8 and 10 weeks after transplanting, days to 50% 
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flowering, number of fruits, number of damaged fruits and harvested fruit 

weight. 

 

Data analysis 

All data collected were subjected to analysis of variance (ANOVA) using 

Genstat Discovery edition 4, 2012 version and means separated using 

Least Significant Difference (LSD) at 5% level of probability. 

 

RESULTS AND DISCUSSION 

Plant Height  

The effect of different leaf extracts on the height of garden egg (S. 

aethiopicum) is shown in table 1. At 4 and 6 weeks after transplanting, 

there was no significant difference on the garden egg plant height. At 8 and 

10 weeks after transplanting the plot treated with scent leaf extract 

recorded the highest plant height while, the lowest plant height in all the 

treatments was obtained in the neem leaves extract treatment. 

 

Table 1: The Effect of Different Leaf Extract on Plant Height (Cm) of Garden 

Egg Plant (Solanum aethiopicum) At 4, 6, 8, and 10 Weeks After 

Transplanting(WAT) 

Plant Height (Cm) 

Treatments Weeks After Transplanting (WAT) 

 4 6 8 10 

Control 97.1 116.2 129.3 138.7 

Scent leaf extract 103.6 125.0 140.9 152.2 

Neem leaf extract 94.4 109.1 123.1 138.8 

Scent leaf + neem leaf 

extract 

99.2 118.0 128.2 138.5 

LSD (≤ 0.05) Ns Ns 27.45 25.04 

NS: Not significant at 5% level of probability.  

 

Mean number of Leaves.  

The effect of different leaf extracts on the mean number of leaves of garden 

egg is shown in table 2. There was a significant difference existing between 

the treatments at 4, 6, 8 and 10 weeks after transplanting (WAT), 
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treatment with scent leaf extract had the highest mean number of leaves in 

the fourth and sixth weeks after application whereas the control had the 

lowest mean number of leaves throughout the study period. In the 

subsequent weeks, the mean number of leaves in the scent leaf treatment, 

neem leaf, and scent leaf + neem leaf extract were almost the same. There 

were significant differences among the various treatments (p= 0.05)  

 

Table 2:  The Effect of Different Leaf Extract on Mean Number of Leaves of 

Garden Egg (Solanum aethiopicum) At 4, 6, 8 and 10 Weeks after 

Transplanting (WAT) 

Number of Leaves 

Treatments Weeks after Transplanting (WAT) 

 4 6 8 10 

Control 82.75 92.5 101.5 114.2 

Scent leaf extract 109.75 123.5 129.5 135.5 

Neem leaf extract 97.75 116.5 129.5 114.0 

Scent leaf+neem leaf 

extract 

102.00 114.2 126.5 140.5 

LSD (≤ 0.05) 4.01 11.79 11.59 12.22 

Number of Damaged Leaves.  

 

The effect of different leaf extracts on number of damaged leaves of garden 

egg (S. aethiopicum) at 4, 6, 8, 10 weeks after transplanting is shown in 

table 3. 

 The control plot with zero treatment and scent leaf + neem leaf extract 

had the highest number of damaged leaves of garden egg among the 

treatments at the different weeks after transplanting whereas the plot 

treated with scent leaf extract consistently gave the least leaves damage. 

The leaves damage was as a result of insect pest activities. Scent leaf and 

neem leaf extract are known to have detrimental effect on pest of different 

crops which is attributed to their growth regulatory and antifeeding 

activity.  
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Table 3: The Effect of Different Leaf Extract on Number of Damaged Leaves 

of Garden Egg (S. aethiopicum) At 4, 6, 8 And 10 Weeks after Transplanting 

(WAT) 

Number of Damaged Leaves 

Treatments Weeks after Transplanting (WAT) 

 4 6 8 10 

Control 18.75 20.75 21.25 21.75 

Scent leaf extract 11.00 12.50 10.75 11.50 

Neem leaf extract 13.00 15.75 15.25 16.00 

Scent leaf+neem leaf 

extract 

18.25 20.75 22.00 21.00 

LSD (≤ 0.05) 4.52 3.77 4.43 4.37 

 

Effect of the Extracts on Number of Days to 50% Flowering.   

There was a significant difference between the leaf extracts on the number 

of days to 50% flowering (Table 4). The treatment scent leaf + neem leaf 

extract took significantly the longest time to attain 50% flowering (50 

days), followed by control plot (45.25 days). Among the treatments, neem 

leaf extract and scent leaf extract had the shortest days to 50% flowering 

(41.00 and 42.50 days) respectively. Plants treated with Neem leaf extract 

significantly reduced damage to the flowers by the various insect pests. 

This therefore, allowed the plants treated with the neem leaf extract to 

produce more flowers quite earlier and with low flower abortion.  

 

Table 4: The Effect of Different Leaf Extract On the number of days to 50% 

flowering of garden egg (S. aethiopicum) 

Treatment Days to 50% flowering 

Control 45.25 

Scent leaf extract 42.50 

Neem leaf extract 41.00 

Scent leaf+neem leaf extract 50.00 

LSD (≤ 0.05) 5.63 

 

Number of Fruits  
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The effect different leaf extracts on mean number of fruits of garden egg (S. 
aethiopicum) at 6, 8, and 10 weeks after transplanting is shown in table 5. 
Results showed that there was a significant difference (p≤ 0.05) between 
the treatments and the mean number of garden egg (S. aethiopicum) at 6, 
8 and 10 weeks after transplanting (WAT). The treatment with neem leaf 
extract showed the highest mean number of fruits at the end of the tenth 
week after transplanting followed by scent leaf + neem leaf extract 
treatment. The scent leaf extract had the lowest mean number of fruit 
throughout the study. Azadirachtin a major active component of neem 
leaves as an insecticide   suppresses the activities of insect pests which 
prevented them from feeding on the plants. According to Howard et al., 
(2009) azadirachtin act as insecticide and has anti-mitotic effects, 
antifeedant activity, insect growth regulator, fecundity suppression, 
sterilization, oviposition repellency, including harmful effects on 
endocrine system and damages the cuticle of larvae, preventing them from 
moulting and destroying plants. Thus the higher yield by neem treated 
plants. 
 

Table 5: The Effect of Different Leaf Extract on Number of Fruits of Garden 

Egg (S. aethiopicum) at 6, 8 and 10 Weeks after Transplanting (WAT) 

Number of Fruits 

Treatments Weeks After Transplanting (WAT) 

 6 8 10 

Control 14.8 18.8 20.0 

Scent leaf extract 13.8 19.5 20.0 

Neem leaf extract 25.5 29.0 28.2 

Scent leaf+neem leaf 

extract 

21.2 19.8 23.5 

LSD (≤ 0.05) 10.92 14.47 10.64 

 

Number of Damaged Fruits  

The effect of different leaves extract on mean number of damage fruits per 

garden egg plant is presented in table 6. The neem leaf water extract 

showed the lowest fruit loss among the treatments whereas the control 

showed the highest number of fruit damage in the study. There was no 

significant differences at the end of 6 weeks after transplanting. Again, the 

powerful insecticidal action of azadirachtin is responsible for this. 
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According to Thompson and Kreutzeiscer (2007), azadiractin is a strong 

antifeedant. This might have deterred the insect pests from feeding on the 

plant treated with the leaf extract. Mordue and Blackwell (2001) explained 

that azadirachtin does not only block peptide hormone release which cause 

molting abnormalities, but also cause damage to the insect’s tissues, such 

as muscle, fat and gut cells. These reasons might have accounted for the 

low number of fruit loss on the garden egg plants which were treated with 

the neem leaf extract. On the other hand, the control plants showed the 

highest fruit loss in the study which explains the fact that plants on the 

control plots were all exposed to insect pests which attacked and infested 

most of the fruits. There were no significant difference among the various 

treatments for number of fruit loss but there was a significant difference 

between plots treated and the untreated plots (control) for fruit loss. 

 

Table 6: The Effect of Different Leaf Extract on Number of Damaged Fruits 

of Garden Egg (S. aethiopicum) At 6, 8 And 10 Weeks After 

Transplanting(WAT) 

Number of Damaged Fruits 

Treatments Weeks After Transplanting (WAT) 

 6 8 10 

Control 3.00 5.25 4.50 

Scent leaf extract 3.17 3.50 4.00 

Neem leaf extract 3.75 3.82 2.03 

Scent leaf+neem leaf extract 3.75 2.71 3.25 

LSD (≤ 0.05) NS  3.70  

NS: Not significant at 5% level of probability. 

 

Fruit Weight at Harvest  

The effect of different leaf extract on mean fruit weight at harvest of garden 

egg is shown in table 7. After the application of all the treatments, the result 

showed that the neem leaf extract treatment gave the highest fruit weight 

in the study whilst the control recorded the lowest weight. There was a 

significant difference between the treatments. 
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Table 7: The Effect of Different Leaf Extracts on The Fruit Weight of Garden 

Egg (S. aethiopicum) at Harvest. 

Fruit weight (kg/ha) at Harvest 

Treatments Weeks After Planting 

   

Control 457.5 

Scent leaf extract 570 

Neem leaf extract 867.5 

Scent leaf+neem leaf extract 810 

LSD (≤ 0.05) 325 

 

SUMMARY, CONCLUSION AND RECOMMENDATION 

Summary 

Garden egg (S. aethiopicum), is a specie which has wide distribution 
throughout tropical Africa. It is an important solanaceous vegetable crop 
in Nigeria. However, pest particularly insects continue to ravage crops and 
without proper protection systems, farmers continue to lose most of their 
produce. Pest control, as practiced in most developing countries relies 
mainly on the use of synthetic insecticides. Synthetic pesticides provide 
some benefits to crops by protecting them from insect pest infestations. 
Despite these benefits they are harmful to humans, and environment. 
Natural or botanical insecticide serve as the best alternative to these 
synthetic insecticides. 
In this study neem and scent leaf extracts were used to determine their 

effect on the yield of garden egg (Solanum aethiopicum). The study showed 

that the neem leaf extract had a profound effect on the growth and yield of 

the plants. Neem leaf extract treatment had insect inhibitory effect which 

led to high production of fruits, which implies that neem leaf extract can be 

used in place of the synthetic insecticide to control insect pest.  

 

Conclusion and Recommendation 

The study showed that neem  leaf extract and the combination of scent leaf 

and neem leaf  extract gave a high performance against insect pests. The 

potential of using neem leaf extract as a bio-insecticide against insect pests 

of garden eggs was established in this study. Out of the three treatments of 

the leaf extract, the neem leaf extract treatment gave the best performance 
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in most of the parameters studied whereas scent leaf extract was the least 

potent to protect the garden egg plant from pest infestation. The neem 

extract enhanced normal plant growth and reduced high fruit loss. Thus 

higher production was found in the plots treated with neem leaf extract.  

It is therefore recommended that neem extract is a suitable alternative to 

synthetic insecticides, given its availability in the study area and should be 

adopted in the production of garden egg (Solanum aethiopicum) in Nekede 

Owerri, Imo State Nigeria. Further studies should also be carried out on the 

best concentration of the extract for the optimum effectiveness. 
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