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Abstract: This study was undertaken to examine the insecticidal properties of Neem plant. Powder and aqueous extracts of
Neem, Azadirachata indica leaves were evaluated as grain protectants against the bambara nut weevil
(Callosobruchusmaculatus) and bean seed weevil (Acanthoscelidesobtectus), in the laboratory at 1.5, 2.0, and 2.5 (%v/w)
concentrations per 20g of bambara nut and bean seeds respectively. Aqueous and powder extracts of Azadirachataindica leaves
were applied to the bambara nut and beans seed using the contact method of application in the laboratory. Results revealed that
2.0%v/w (p=0.014) and 2.5% v/w (p=0.008) had significant increase in adult mortality of C. maculatus and A. obtectus in
aqueous treatment of A. indica on beans and bambara nut after 72h at p<0.05. Similar results were obtained for beans and
bambara nuts using powdered 4. indica treatment. Percentage grain weight damage in bambara nut powder treatment of A.
indica decreased significantly (p=0.002) at (P<0.05) in a proportionate, dose dependent manner and there was no adult
emergence for either of bambara nut weevil or bean weevil. The 1.5 (%v/w) concentration was the least effective when
compared with other concentrations. There was significant difference between A. indica treated grains and the control. There
was no observed discoloration of the treated seeds. A. indica (aqueous and powder) extracts effectively reduced the weight loss
of the treated bambara nut and seeds with 2.5% concentration being the most effective after 168hours. Phytochemical analyses
of the extracts revealed presence of alkaloids, tannins, phenols, terpenes, saponins, cardiac glycosides, steroids while reducing
sugars, carbohydrates and anthraquinones were absent. This study shows the insecticidal effects of A. indica against crop pests
and at such there is need to further exploit Neem in order to maximize the potential. Farmers in developing countries can use
A. indica as an alternative to chemical pesticide in rural grain storage.
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advantages associated with cowpea over other arable crops
render all parts of the plants susceptible to insect pests.
Cowpea is attacked by pests from the seedling stage up to
maturity [11]. While synthetic pesticides kill pests they cause
harm to other beneficial living organisms and create serious
health and environmental risk. Studies indicate that a wide
range of health problems are closely related to the
widespread use of toxic chemicals on crops. These problems
include birth defects, hormonal problems and nervous system
damage [10]. Synthetic pesticides often contaminate water
supplies and drain nutrients from the soil [7]. Synthetic
pesticides are of increasing concern as they accumulate in the

1. Introduction

Pests are a major constraint which reduces yield and
quality of harvested products both on the field and in storage
[15]. Acanthoscelidesobtectus (bean weevil)is one of the
most common weevil and grows exponentially on treated
grain and can account up to 100% damage. Also in the
tropics, Callosobruchusmaculatus heavily infest cowpea in
storage [14]. In Nigeria, the dry weight loss due to infestation
by C. maculatus can cause grain yield loss of up to 75%
particularly in those parts of Nigeria where effective
techniques of production are limiting [14]. The nutritional
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environment, so much of attention has been diverted towards
the natural compounds that could replace the synthetic ones
[2]. Biopesticides are biodegradable, cheaper and more
accessible in less developed countries [7]. Neem plant has
been known for three decades for its potential against insect
pests [2]. Azadiractaindica also known as Indian neem is an
ever green, hard tree which is native to sub-continent. Both
leaves and fruit of neem have bitter taste having fungicidal,
insecticidal and nematicidal properties [2]. The principle
component that has insecticidal activity in neem extracts is a
limonoid, azadirachtin. It has been evaluated as the most
promising insecticide of botanical origin, used against more
than 400 species of insects [16]. The possible mode of action
of azadirachtin is anti-feedancy which affects the acdysteroid
and juvenile hormones and it directly affects tissues which
are believed to be controlled by developmental hormones.
Fungi, viruses and protozoa have also been reported sensitive
to azadirachtin, apart from its action against insects [2]. It has
been shown that azadirachtin acts on the mitotic cells and
blocks the microtubule polymerization [3]. The anti-
proliferating effect of azadirachtin is due to blocking of cell
cycle and induction of apoptosis [1]. It has been suggested
that azadirachtin is highly reactive and have many cellular
molecules as target in cytoplasm as well as in nucleus [16].
Certain activites of genes and proteins are also altered
byazadirachtin [3]. Another neem derived compound is the
saponin which is known to have insecticidal activity [17].
Saponins are the surface-active glycosides that naturally
occur in plants, animals and microganisms. Many saponins
are found to have antimicrobial activity that inhibit moulds
and protect plants from insect attack [17]. Neem plant is a
potential source of biopesticides that has been appraised
against many important insect species. Neem plant is found
growing wild in Nigeria making it readily available to
farmers at no cost. The use of neem could offer an alternative
to synthetic pesticides which are highly persistent, broad
spectrum and carcinogenic.

The aim and objective of the study is to determine the
effectiveness of Azadirachta indica leaf powder and aqueous
extract on Callosobruchusmaculatus and
Acanthoscelidesobtectus in stored bambara groundnuts and
cowpea respectively.

2. Materials and Method
2.1. Collection of Samples

The bambaranut (Vigniasubterranea) and black eyed
cowpea seed (bean seed) were used for the study. They were
purchased from Eke Agbani market in Enugu state and
authenticated at the Agricultural department of Enugu state
university of science and technology. The plant materials
used were leaves of Azadirachta indica (neem) and were
collected from Agbani area in Enugu state. Pirimiphos —
methyl was used as a standard check. A culture of C.
maculates and A. obtectus were maintained in the laboratory
at room temperature was used for the study.

2.2. Preparation of Aqueous Extract

Processing of aqueous extract was prepared with
modifications as described by Uddin et al, (2013). Dry
leaves of A. indica were ground into powder with sterile
mortal. The powders were then sieved through a 0.02 sieve
and prepared into extracts using distilled water. The extracts
were prepared into three (3) concentrations of 1.5g, 2.0g and
2.5g. A control using only distilled water was also included.
1.5g, 2.0g and 2.5g of pulverized leaves of 4. indica were
dissolved in 100ml (giving 1.5%, 2.0% and 2.5% w/v) each
of sterile distilled water, stirred vigorously and left for 24h.
The mixtures were filtered using whatman’s filter paper no. 1
to obtain solution free of solids. Contact method of
application was used.

2.3. Seed Treatment with Aqueous A. Indica Leaf Extract

Test organisms were inhibited according to method by
Uddinet al., (2013). Clean whole bambara nuts and bean
seeds (20g) each were steeped in the filtrate of the different
concentrations (1.5, 2.0 and 2.5) for thirty seconds and
quickly removed and air dried for Shours. They were placed
in transparent 300ml plastic containers. Bambara nuts and
bean seeds steeped in water served as control while
pirimiphos — methyl (0.5% w/w) were included as standard
check. 6 newly emerged adults of C. maculates and
Acanthoscelidesobtectus each (3 males and 3 females) were
added into each plastic container. There were 4 replicates for
each treatment in a completely randomized design.

2.4. Seed Treatment with Powdered A. Indica Leaf Extract

A 20g sample of clean whole bambara nuts and bean seeds
each were placed in 300ml transparent plastic bottles.
Different concentrations of 1.5g, 2.0g and 2.5g of A. indica
extract were added into each bottle respectively. They were
agitated vigorously to allow uniform spread on the seeds. 20g
of untreated bambara nuts and bean seeds served as the
control while pirimiphos-methyl protected bambara nuts and
beans served as standard check. 6 newly emerged adults of C.
maculates and Acanthoscelidesobtectus (3 males and 3
females) were added into each plastic container. There were
three replicates for each treatment in completely randomized
design. Adult mortality, oviposition and F1 progeny
emergence were assessed. Evaluation of damaged seed,
weight loss and germination were assessed.

2.5. Preparation of Plant Extract for Phytochemical
Screening

The leaves of the identified plant were collected and air
dried, the dried sample was milled into fine powder by
pounding.

2.6. Extraction of Methanol Extract

200g of the air dried powdered A4. indica was weighed and
mixed in 1L of methanol. The mixture was left at room
temperature for 7 days for maceration, with daily intermittent
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shaking. After 7 days, the solution was filtered using mushin
cloth and the filtrates was evaporated to dryness using a
rotary evaporator at 40°C. They were stored at 20°C until use.

transformation and then subjected to analysis of variance.
The means were separated using the least significant
difference (LSD).

2.7. Phytochemical Analysis of the Plant Extract
v ysis of 3. Results

3.1. Insecticidal Effect of A. Indica Leaves on C.
Maculatusin Stored Bambara Nuts

The methanol extracts of the plant was subjected to
phytochemical screening tests to determine their chemical
constituents using standard methods of [19-20].

At 168 hours, total mortality of C. maculatus were
recorded for both aqueous and powdered treatments of stored
bambara nuts ( Table 1).

Table 1. Effects of Neem leaf (Powder and Aqueous) on the Mortality of C. maculatus in stored Bambara nut.

2.8. Data Analysis

The data collected were transformed using square root

Mortality Aqueous Treatment Mortality Powdered Treatment

Botanical Conc (%)
24 48 72 96 168 24 48 72 96 168
Control 0.00° 0.00° 0.00° 0.00° 0.67° 0.00° 0.00° 0.00° 0.00° 1.00°
o 1.5 2.67° 433" 5.00° 5.00° 6.00° 0.00° 1.33° 3.00° 4.00° 6.00°
Azadrichtaindica 5 3 3 5 3 3 3 3 5
2.0 2.00 433 6.00 6.00 6.00 1.33 2.67° 3.67 4.67 6.00
2.5 2.00° 3.67° 3.67° 3.67° 6.00° 1.33° 2.33° 3.67° 5.00° 6.00°

Note: Means values with different alphabetic superscripts differ significantlybetween concentrations within exposure (in a column) duration based on LSD
analysis at p < 0.05.

3.2. Insecticidial Effect of A. Indica Leaves on A. Obtectus in Stored BEANS

At 168 hours, total mortality of 4. obtectus was observed only in the aqueous treatment. The mean death rates of the weevils
varied in the aqueous and powdered treatment of stored beans.

Table 2. Effects of Neem leaf (Powder and Aqueous) on the Mortality ofA. Obtectus in stored Beans.

Mortality Aqueous Treatment Mortality Powdered Treatment

Botanical Conc (%)
24 48 72 96 168 24 48 72 96 168
Control 0.00° 0.00° 0.00° 0.00°* 0.67° 0.00° 0.00° 0.00° 0.00° 0.67*
o 1.5 1.00° 2.00° 2.50° 3.67° 5.00° 0.00° 1.67° 2.33° 3.00° 3.00°
Azadrichtaindica . . & o & . & & . .
2.0 0.67 2.00 2.67 4.00 467 0.00 1.33 2.67 4.00 4.00
2.5 0.67° 1.58° 2.00° 2.67° 6.00° 0.00" 1.33° 2.67° 4.00° 4.08°

Note: Means values with different alphabetic superscripts differ significantly between concentrations within exposure (in a column) duration based on LSD
analysis at p < 0.05.

3.3. Effect of A. Indicaleaves on Reducing Weight Loss in Stored Bambara Nuts

The percentage weight loss of treated stored bambara nuts is shown in Table 3. At 2.5% aqueous treatment of A. indica
completely prevented weight loss in stored bambara nuts. There was significant difference (P<0.005) between aqueous
treatment and powdered treatments of bambara nuts at all concentrations.

Table 3. Percentage Grain Weight Loss of Treated Bambara nuts.

Botanical Conc. Initial Weight (g) Final Weight Final Weight % Weight Loss % Weight Loss
(Aqueous and Powder) (g)Aqueous Treatment  (g)Powder Treatment Aqueous Powder
Control 20 17.28° 16.95° 13.60 15.25
Azadvichtaindica 1.5 20 17.42° 17.16° 12.90 14.20
2.0 20 18.37° 17.63¢ 8.15 11.85
2.5 20 19.39¢ 17.84¢ 3.05 10.80

Note: Means values with different alphabetic superscripts differ significantly between concentrations within exposure (in a column) duration based on LSD
analysis at p < 0.05.

3.4. Effect of A. Indica Leaves on Reducing Weight Loss in Stored Beanseeds

The percentage weight loss of treated stored bean grains is shown in Table 4. There was significant difference (P<0.005)
between aqueous treatment and powdered treatments of bambara nuts at 2.5% and the aqueous treatments were more effective
in preventing weight loss at all concentrations than the powdered treatments.
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Table 4. Percentage Grain Weight Loss of Treated Bean Seeds.

Botanical Conc Initial Weight (g) Final Weight Final Weight % Weight Loss % Weight Loss
: (Aqueous and Powder) (g)Aqueous Treatment (g)Powder Treatment Aqueous Powder
Control 20 17.09a 16.94a 14.55 15.30
Azadirachiaindica 1.5 20 17.30a 17.10b 13.50 14.50
2.0 20 17.70b 17.71¢c 11.50 11.45
2.5 20 18.18¢ 17.53d 9.10 12.35
Note: Means that are significantly different between treatments based on LSD analysis at p < 0.05 are labelled with different letters.
3.5. Phytochemical Analysis of Azadirachta Indica flavonoids. These phytoconstituents have important
pharmacological activities like anti mutagenic, anti-

The methanol extract of Azadirachtaindicaleaves showed
presence of some important phytochemicals like alkaloids,
tannins, phenolic compounds, terpenoids, saponins and

inflammatory, antibacterial, antiprotozoal, and antioxidant
properties (Table 5).

Table 5. Phytochemical Analysis of Methanol Extract of Azadirachta indica leaves.

Phytochemical Test Observation Inference
Alkaloids Wagner’s test Red precipitate +
Tannins and Phenolic compounds Lead test Green colour +
Terpenoids and Phytosterols Salkowaski’s test Reddish-brown colour +
Saponins Foam test Presence of emulsion +
Flavonoids Ferric chloride test White precipitate +
Glycosides Brown ring - +
Carbohydrates Fehling’s test - -

4. Discussion

Recently the use of synthetic pesticides such as carbamates,
organophophates has reduced and interest has been shifted
toward environmental friendly and less toxic pesticides of
plant origin [17]. In the present study, the aqueous suspensions
expressed more inhibitory effect on the weevils than the
powder for all the test samples (Table 1 and Table 2). Tables 1
and 2, show the effect of the various concentrations of neem
leaf on weevils, in stored bambara nuts and beans respectively.
The results of these, though varied in terms of magnitudes,
took a similar trend. In all the cases, it was detected that the
maximum effectiveness of these preparations were mostly
attained at 2.5% concentration of the neem leaf, 168 hours
after their application. This is similar to the works of Uddin et
al, (2013) who reported that at 2.5% concentration
A.indicawas effective against C. maculatus. The study is also
in line with the work of Schmutterer (1995) who reported that
both the leaves and fruits of the neem plant have fungicidal,
insecticidal and nematicidal properties.

From the study, the toxicity rate of both the powder and
aqueous extracts ranged from 11-100%, on six weevils (C.
maculatus and A.obtectus) each starting from the first 24
hours till the last 168 hours. The control (distilled water) was
not effective (0%). Neem extracts in the aqueous forms gave
better effects compared to the powdered forms. This supports
the findings of Addor (1995) who observed that aqueous
solution of A.indica readily forms a complete coating around
the seeds which immobilizes the insects consequently
causing their deaths. This study also is in agreement with the
study of Uddin and Abdulazeez (2013) who found out that
the aqueous extracts evaluated were more efficient for the
first two daysin causing mortality than the powder. The

results of this study also showed that the death rates per time
for the weevils were increased with respect to concentration
levels used (Tables 1 and 2). The higher the concentration of
the neem, the faster it’s killing effect on the weevils.
Concentrations of 1.5% and above for aqueous treatments
were seen to be effective after 24 hours since they were able
to kill half or more of the total number of the weevils, while
for powdered treatments were effective after 48 hours. Both
powdered and aqueous treatments of A.indicakilled all
weevils after 168 hours for all concentration in stored
cowpea but that was not the case for stored bean seeds. Thus
neem leaf extracts are more effective in killing weevils in
stored cowpea than in stored bean.

From Table 2, the test carried out for a period of 24 hours
on stored bean had fewer numbers of recorded deaths of the
weevil compared to the same time in stored bambara nuts.
The number of death of the weevils increased as the
concentration for the neem increased. For the 1.5%
concentration of the powder neem treatment in stored cowpea,
a drop in the number of deaths for the weevils was recorded
after 168 hours. This could be attributed to some factors such
as mutagenic species. There were significant differences in
adult mortality (P < 0.05) between the powder and aqueous
treatments at 24, 48, 72 and 168 hours after infestation for all
the treatments. This observed mortality may be due to the
azadirachtin contained in the neem. Achioet al. (2012)
reported that neem serve as an insect repellent in rice paddies,
as well as being effective on soil-borne fungal pathogens and
plant parasitic nematodes.

Based on relatively better insecticidal effects of the neem
leaf in stopping weevil from destroying stored grains and
reducing their weights, hence the initial and final weights of
the stored bambara nuts and bean seeds were determined and
the final weight loss converted to percentages. The findings
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are illustrated in Table 3 and 4. In the aqueous treatments, the
concentration of 2.5% followed by 2.0% was the most
effective in preventing weight loss in bambara nut and bean
seeds. This supports the work of Boekeer al. (2004), who
reported that powder and aqueous extracts of A.indica, J.
curcasandVernoniaamygdalina significantly reduced the
number of progeny emergence. Emosairue and Ubana (1998)
found A. indica to be very effective in reducing progeny
emergence and in turn reducing grain damage or weight loss.
Uddin and Abdulazeez (2013) also reported that at 2.5% A.
indicaeffectively prevented weight loss in cowpea seeds.
From the study, the preliminary phytochemical analysis of
methanol extract of 4. indicaleaves showed the presence of
alkaloids, tannins, phenols, terpenes, saponins, cardiac
glycosides, steroids while reducing sugars, carbohydrates and
anthraquinones were absent. This is in line with the study of
Madakiet al. (2016) who also reported the presence of
alkaloids, tannins, phenols, terpenes, saponins, cardiac
glycosides, steroids in neem leaves. Results from this study
contradict the findings of Tiwari and Rao (2002) who did not
find most of the phytochemical constituents obtained. The
biopesticidal property of the plant is also attributed to
saponins which have been reported to possess biopesticidal
activity [18-19]. Schmutterer (1995) also reported that neem
plant is a potential source of drugs and eco loving pesticides.

5. Conclusion

This study reveals that the powder and aqueous extract of
Azadirachtaindica leaf has proven to have insecticidal
activities on Callosobruchusmaculatus and
Acanthoscelidesobtectus and was effective in reducing the
weight loss in stored bambara nuts and bean seeds. It also
reveals that neem leaves contain phytochemical constituents
that enables it elicit medicinal and biopesticidal properties.
This study however, justify the scientific use of this plant as
biopesticide against many pests of agricultural importance.
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