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Efficacy of Melia azadarach and Mentha piperita Plant Extracts
Against Cabbage Aphid, Brevicoryne brassicae (Homoptera: Aphididae)
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Abstract: Cabbage 1s one of the mmportant vegetable crops in Ethiopia. The cabbage aphid Brevicoryne
brassicae become a key pest which affects the quality of cabbage. The resource poor small scale farmers
Gondar highlands are unable to atford the cost of imported chemical pesticides. In order to find out alternative
strategies to farmer’s laboratory studies were conducted to check the efficacy of solvent extract of Melia
azadarach leaves and seeds and Mentha piperita leaves against aphid. Three concentrations of methanol and
aqueous extracts such as 0.25, 0.5 and 1% were tested against aphid by using choice and no choice method.
Inno choice method methanol extract of Melia seeds treatment showed minimum number (1.3340.57) of aplids
at 0.25% concentration. Higher concentration (1%) of Mentha leaves and lower concentration (0.25%) of Melia
seed treatment recorded only 0.6+£0.57 aphids. Trrespective of concentration and period of exposure wide
fluctuation was observed in choice method. Among the three extracts tested, M. piperita leaf extract and M.
azadarach seed extract showed promising result. These two plants are easily growing in Ethiopian highlands

and 1t 1s found to be suitable for resource poor farmers to control aphid menace m cabbage.
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INTRODUCTION

Chemical pesticides have played a significant role in
mcreasing the agricultural production and m the
protection of crops from the damage caused by the insect
pests and pathogens. It has been estimated that hardly
0.1% of the agrochemical used in crop protection reach
the target pests and the remaining 99.9% enter the
environment and cause hazards to non-target orgamsms
[1]. Due to higher dose and repeated application of
pesticides, every year one million people suffer from
pesticide poisoning [1]. Many neurotoxic insecticides are
damaging the environment and/or pose a threat to public
via food residues, ground water contamination, or
accidental exposure [2].

Botanical msecticides [3, 4] are eco-friendly and
environmentally safer alternative methods for crop
protection. The evaluation of plant extracts for their
deleterious effects on insects is one of the approaches
used for the search of novel botanical msecticides [5-8].

During the last one-decade ample emphasis has been
placed on the use of biopesticides because of less
disruption to the environment [9]. The morphogenetic
changes n Dysdercus cingulatus was reported by the
treatment of Catharanthus  roseus, Parthenium
hysterophorus and Nephrolepis exaltate [10]. The
extracts of young plants, old leaves, inflorescence, stem
and roots of Parthenium hysterophorus showed ovicidal
activity against eggs of Spodoptera litura [11].

Hexane and methanol extract of Jatropha podagrica
root, bark exhlibited potent antifeedant activity against
maize and sorghum stem borer, Chilo partellus [12]. The
methanolic neem seed extract fed to the larvae of S. litura
inhibited feeding at 0.3% concentration and the
feeding was further reduced at 0.5% of neem extract [13].
Acetone extracts of Cassia fistula exlubited ovicidal
activity against the eggs of Trogoderma granarium [14].
Annona squamosa leaves showed antifeedant activity
against Crypsiptya coclesalis [15]. Plant extracts of
Artimesia vulgaris, Ageratum conyzoides, Vitex trifolia,
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Corcus calanmmus and neem all exhibited insecticidal
activity against cotton aplud, Aphis gossypii [16]. Tripatiu
et al. [17] reported that essential oil of degle marmelos
leaf reduced growth rate and feeding consumption of
Helicoverpa armigera and Spilarctia obligua.

The highlands of in and around Gondar University
are colomzed by resource poor farming community. In
order to find out safer alternative pest control strategies
a laboratory study was undertaken to check the efficacy
of Melia azaderach and Mentha piperita plant extracts
against aphids. Aphids are polyphagous pest of many
plant species causes damage to the plants by direct
sucking of xylem sap from the stem or leaves of plants. In
addition to mechamical and physiological damage, they
are also responsible for the transmission of varieties of
viral diseases [18].

MATERIALS AND METHODS

Melia azadarah and Mentha piperita plants were
collected from GTZ area (Gesellschaft Techmsche
Zusammenarbeit- German Agency for Technical Co-
operation) and Maraki campus of Gondar University,
Gondar, Ethiopia. Those  plant
thoroughly washed with water and dried by using oven

materials were

under a temperature of 37°C. After complete drying the
plant materials were powdered by using electric blender
and sieved through kitchen strainer and used for solvent
extraction. 100 gm of powdered plant material was added
individually in to a conical flask containing 500ml of
solvent such as water and methanol. Both are polar
solvents, famers can prepare water extract easily for pest
control programme and the methanol was selected for
comparison.

The conical flask was tightly covered with aluminum
fo1l and the materials in the flask were mixed for about
20hrs by using reciprocating shaker. The solutions was
filtered through Whatman no.1 filter paper and the filtrates
transferred to the petriplates and kept in 37°C in an oven
for complete solvents evaporation. The crude extracts
were collected from the petriplate and 1% stock solution
was prepared. From the stock solution 0.5% and 0.25%
concentration were prepared by serial dilution and tested
against aphid by using choice and no choice method.

Aphid Maintenance: Aphids were collected together with
the infested leaves from the farmer’s field near Dashen
brewery, Gondar, Ethiopia. Every day fresh tender
cabbage leaves were provided for Aphid in the laboratory
tall the completion of experiment.

The experiments were conducted in the biology
laboratory Maraki campus. In no choice method one larger
tender cabbage leaf was treated with plant extract
separately and the petiole was tied with cotton soaked
with water to avoid early drying of the leaves. The
untreated leaf was used as a control for the comparison of
botamcal effects. In the choice method one leaf was
treated and the other was kept as such. Both the leaves
were kept in a petriplates above the filter paper and 10
healthy aphids were introduced individually in choice and
no choice method. After 24 and 48hr exposure period
number of aphids in treated and untreated leaf was
recorded at different concentrations. The experiment was
replicated i three times and the data collected from the
experiment was subjected to statistical analysis by using
Microsoft excel to find out mean and standard deviation.
Two-way analysis of varance was applied to find out
statistical significance.

RESULTS AND DISCUSSION

Naturally many plants are having unpalatable
substances which play a defensive role such as
antifeedant, oviposition deterrent, msecticidal, ovicidal
and nsect growth regulators (IGRs) against insect pests
[19]. In the no choice experiment number of apluds
observed in 0.25% concentration of Melia seed methanol
extract was 1.33 (Le., 13.3%). The number of aphid
population on 0.25% concentration of methanol extract of
Melia leaf was 1.66 (i.e., 16.6%) which is on par with the
result of 1% concentration of Aentha leaves (Table 1). In
control 100% aphid population was observed in the leaf
(data was not included because all the insects are
attached to the leaf). The variation noted within the
treatment and the plant materials tested are statistical not
sigmficant (p=0.05).

Water extract of Melia seed treatment the number
aphid aggregated on the leaf was 0.66 (6.6%) at lower
concentration (0.25%) which is one par with the result of
Mentha leaf extract at lngher concentration (1%) (Table 2).
Results confirmed that the deterrent properties of the
plant extracts repel the insect on treated surface.
Moreover, most of the time msects were moving around
the petri plates and some of the dead insects were also
observed in the petriplates. The mortality of msects was
one way related to the toxic odour of the extract enter in
to the spiracle and block the oxygen supply; due to
suffocation the nsects are died. Secondly the msects
avoid treated leaf foliage for longer time without food
under starvation insects may be died.
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Table 1: Mean number of aphids on leaf treated with methanol extract in no choice method

24hr exposure A8hr exposure
Plant parts tested 0.25% 0.5% 1.0%% 0.25% 0.5% 1.0%
Mentha 3.0+1.0 1.33£0.57 1.66+0.57 2.66+0.57 3.33+1.15 3.0+1.0
Aelia leaves 1.66+0.57 1.66+1 0.57 2.0+1.0 2.33£1.15 3.66+0.57 4.0+1.0
Aelia Seeds 1.33£0.57 1.66+0.57 3.0+1.0 3.33+0.57 3.66+1.52 4.66+ 0.57

Values are Mean+Standard deviation of three replications; within the column and rows are statistically not significant (p=0.05) two way ANOVA.

Table 2: Mean number of aphids on leaf treated with water extract in no choice method

24hr 48hr
Plant parts tested 0.25% 0.5% 1.0% 0.25% 0.5% 1.0%
Mentha 1.3320.57 6.0£1.0 0.60.57 3.66=0.57 G6.6+1.52 1.6640.57
Afelia leaves 1.3340.57 3.0£1.0 2.66£2.08 4.66+1.15 5.33+0.57 4.66+0.57
Melia Seeds 0.66+0.57 2.66+1.15 1.66x0.57 4.33+0.57 5.60+1.15 6.0£2.0

Values are Mean+Standard deviation of three replications; within the column and rows are statistically not significant (p=0.05) two way ANOVA.

Table 3 Mean number of aphids on leaf treated with methanol extract after 24hr exposure period in choice method

Concentration of plant extracts tested

0.25% 0.5% 1.0%
Plants parts tested Treated Un Treated Treated Un Treated Treated Un Treated
Mentha leaves 2.0£1.0 8.0£1.0 3.0£1.0 7.0£1.0 2.66+0.57 7.33£0.57
Melia leaves 3.0£1.73 T.O£1.73 3.66+0.57 6.33+0.57 3.33£0.57 6.66=0.57
Melia seeds 4.0£1.0 6.0£1.0 3.33+£0.57 6.66£0.57 2.33£1.15 7.66=1.15

Values are Mean+Standard deviation of three replications; within the concentration results were statistically significant (p<0.05) two way ANOVA.

Table 4: Mean number of aphids on leaf treated with methanol extracts after 48hr exposure in choice method

Concentration of plant extracts tested

0.25% 0.5% 1.00
Plants parts tested Treated Un Treated Treated Un Treated Treated Un Treated
Mentha leaves 2.66+£0.57 7.334+0.57 3.0£1.0 T.0£1.0 2.66+0.57 7.33+£0.57
Melia leaves 2.33+£0.57 7.66+0.57 2.33+0.57 T.66+0.57 3.0£1.0 7.0£1.0
Melia seeds 3.0£1.0 7.0£1.0 3.0£1.0 T.0£1.0 1.33+£0.57 8.6+0.57

Values are Mean+Standard deviation of three replications; within the concentration results were statistically significant (p<0.05) two way ANOVA.

Table 5 Mean number of aphids on leaf treated water extracts after 24hr exposure in choice method

Concentration of plant extracts tested

0.25% 0.5% 1.00
Plants parts tested Treated Un Treated Treated Un Treated Treated Un Treated
Mentha leaves 1.66+0.57 8.3340.5 3.0£2.0 T.0£2.0 2.0£1.73 8.0£1.73
Melia leaves 3.0£1.73 7.0£1.73 4.0£1.0 6.0£1.0 1.66£1.15 8.33£1.15
Melia seeds 3.66£1.52 6.33£1.5 3.33+£0.57 6.66+0.57 2.33£1.15 7.66£1.15

Values are Mean+S8tandard deviation of three replications; within the column and rows are statistically not significant (p=0.03) two way ANOVA.

Table 6 Mean number of aphids on leaf treated with water extracts after 48hr exposure in choice method

Concentration of plant extracts tested

0.25% 0.5% 1.00
Plants parts tested Treated Un Treated Treated Un Treated Treated Un Treated
Mentha leaves 2.0+1.0 8.0+£1.0 2.66+1.15 T.33+1.15 1.66+1.5 8.33+1.52
Melia leaves 3.0£1.0 T.0£1.0 3.66+0.57 6.33+0.57 2.33+0.57 7.33+0.57
Melia seeds 2.66£1.15 7.33£1.5 3.33+£0.57 6.66+0.57 1.66+0.57 8.334+0.57

Values are Mean+Standard deviation of three replications; within the column and rows are statistically not significant (p=0.05) two way ANOVA

2152



World Appl. Sci. J, 12 (11): 2150-2154, 2011

The present results are in confirmation of with
earlier findings such as terpencids, alkaloids like
nicotine from tobacco and pyrethrum and Cinerin from
pyrethrum inflorescence play an important defensive role
agamst insect pests and other herbivores (Ishaaya [20].
Potential antifeedant properties of meliatoxin A2 and
Meliatoxin Bl
Australasia was confirmed by Macl.eod et al. [21].

solated from Melia azadarach var

Bohnenstengel ef al. [22] also reported three new
meliacarpin  derivatives namely 1,3-dicimnamoyl-11-
hydroxymeliacarpin, 1-cimmamoyl-3-methacrylyl-11-
dihydroxy —liacarpin and 1-cinnamoyl-3-acetyl-11-
hydroxymeliacarpin isolated from the leaves of Melia
azadarach showed insecticidal and growth disrupting
activity against S. littoralis.

In choice experiment, at 24hr exposure period aphid
population was mimmum (2.0+1.0) in Mentha leaf aqueous
extract treatment compared to Melia seed and leaf extracts
at lower concentration (0.25%) (Table 3). However, at 48hr
exposure period lowest number (1.33£0.57) of aphid
aggregation was recorded m Melia seed extracts at 1%
concentration compared to other extracts (Table 4). In
water extract after 24hr exposure period minimum number
(1.66+0.57) of aphids was recorded at 0.25% concentration
which is on par with Melia leaf extracts at 1%
concentration (Table 5). Aphids exposed to aqueous
extract of Mentha leat and Melia seed at 1%
concentration showed showed mimmum number
(1.66+0.57) at 48hr exposure period (Table 6). In general
most of the insects were present on untreated leaves due
to the repellent activity of the plant extract. In the
methanol extract within the concentration the results were
statistically significant (p<0.05). Plant extracts tested
unguestionably proved bioactivities against aphids.
There are many scientific reports will support the
bioactivity of plants extracts. Joshi et af. [23] reported that
seed kernel of neem, Azadirachta indica was protected
tobacco plants from the attack of S. fifura. The methanol
and hexane extract of neem seed kernel showed significant
protection agamst damage caused by S. fitura and also
no oviposition m areas treated with methanol extract at
0.01% for 5 days as compared with 4 days for hexane
extract [24]. Koshia and Ghelam [25] reported neem leaf
and seed extracts and extracts of Pongamia glabra seeds
were lighly effective at 15% concentration against S.
litura. Mohepatra et al. [26] reported methanol extracts of
neem seed kernel at 1% concentration provided
greatest protection (100%) of the cauliflower leaves
against S. litura. Behera and Satapathy [27] reported
neem seed kernel extract was the most effective causing

100% mortality 10days  after
al. [28]
azadirachtin, salanin, deacetylgedunin, gedunin, 17-

treatment. Murugan et

reported that neem limonoids such as

hydroxyazadiradione and  deacetylmimbm  showed
antifeedant and growth inhibiting activity against A.
armigera. In the present study Melia azadarachta also
belongs to the same family they may have similar mode of
action against pest.

CONCLUSION

Two plants studied under the laboratory condition
are showed promising results against aphid and also lot
of scientific reports confirmed the bioactivity of the
selected plant. Therefore, small scale farmers can prepare
any one of the plant extracts to protect their cabbage crop
agamst aphid mfestation and also to guard their natural
environment from dreadful toxic chemical pesticides used
for pest control programme.
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