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HONEY AS PROTECTANT AGAINST DAMAGE BY PULSE
BEETLE Callosobruchus maculatus F. (Coleoptera: Bruchidae)
INFESTING STORED GRAIN LEGUMES

Rosulu, H. O. and Adanlawo, A. O.

Department of Crop Production Technology, School of Agricultural Technology, Yaba
College of Technology, Lagos, Nigeria

Abstract

The efficacy of honey as a protectant against Callosobruchus maculatus F. (Coleoptera:
Bruchidae) infestation in stored grain legumes was investigated in the laboratory at ambient
temperature (27 = 2°C) and relative humidity (65 £ 5%). Honey was tested at three application
rates (0, 2, and 4 ml/200 g of seeds = 0, 1.0 and 2.0 v/w) to evaluate its impact on oviposition,
adult emergence, and development of C. maculatus. The experiment consisted of free and choice
tests, assessment of the effect of honey application rate, and its efficacy over time and age of C.
maculatus eggs on susceptibility to honey treatment at 24, 48, and 72 hours. Experimental
findings indicated that honey treatment significantly inhibited oviposition (P < 0.05) and
exhibited ovicidal and larvicidal action (0.00 £ 0.00) against C. maculatus. Specifically, the
application rate of honey at 4 ml (2.0 v/w) completely inhibited beetle oviposition and adult
emergence, while the 2 ml (1.0 v/w) treatment exhibited a suppression or reduction effect. The
results suggest that honey can be a valuable, eco-friendly alternative for managing C. maculatus
infestations in stored grain legumes, thereby reducing the reliance on synthetic insecticides and
promoting sustainable agricultural practices.
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nations where they are a crucial source of
protein, carbohydrates, and vitamins (Oni et
al., 2021). Beetles belonging to the Bruchidae
family are closely associated with leguminous
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plants and are major primary pests of stored
legumes. This family includes several
widespread polyphagous pests commonly
found in tropical and subtropical regions, with
Callosobruchus maculatus being the most
notable. This species is considered the most
destructive pest of legume seeds, with its
larvae infesting grains such as cowpea,
Bambara groundnut, chickpea, pigeon pea,
lentil, and green pea (Ekeh et al., 2013). Their
activity causes significant physical and
nutritional damage, leading to substantial
economic losses, reduced seed germination,
and direct weight loss (Ofuya and Bamigbola,
1991). These impacts pose a serious threat to
food security. As such, it is essential to focus
on proper storage practices to ensure the
availability of these crops throughout the
year..

In Nigeria, the application of synthetic or
commercially manufactured chemical
insecticides remains the most widely used and
effective method for managing pests such as
Callosobruchus maculatus and  similar
species. These insecticides, often applied as
dusts or fumigants, include organochlorines
and organophosphates, which are associated
with significant risks, including
environmental contamination, health hazards
to humans, and the resurgence of pest
populations  (Rosulu et al, 2022).
Additionally, synthetic pesticides are often
too expensive for small-scale legume farmers
and semi-commercial growers and may be
unavailable during critical periods when they
are most needed. As a result, researchers have
increasingly turned their focus towards non-
chemical alternatives. These approaches offer
broad-spectrum insecticidal effects, lower
persistence in the environment, reduced
toxicity compared to organochlorines and
organophosphates, and  contribute  to
maintaining ecological balance (Olaifa et al.,
1987; Oni et al, 2021). Locally produced
solutions using affordable materials and basic

tools have been explored as effective pest
management strategies (Tamo, 2012). This
includes mixing plant-derived substances
with legume pods or seeds, such as dried chili
peppers, onion, garlic, and citrus peels
(Ivbijaro and Agbaje, 1986; Nwaechujor and
Olatunji, 2011; Rosulu et al, 2022).
Additionally, powders made from various
parts of plants, including fruits, seeds,
flowers, shoots, bark, and roots, have been
applied individually or in combinations with
notable success (Echezona, 2006; Idoko and
Adebayo, 2011; Oni et al., 2021). Various oils
extracted from sources like palm kernel, crude
and refined cotton, neem, soybean,
groundnut, castor, mustard, olive, sunflower,
and coconut (Ivania et al., 1995; Fayape and
Ofuya, 1999) have also been evaluated.
Furthermore, animal by-products such as
dung and powders (Buraimoh et al., 1999;
Adebayo and Ibikunle, 2014) have shown
varying degrees of effectiveness in managing
pest infestations.

There is limited information available
regarding the use of pure natural honey for
safeguarding stored products. However,
Rosulu (2016) documented the proximate and
mineral composition of legumes treated with
honey and stored for four months while being
exposed to C. maculatus under laboratory
conditions. Honey is a viscous, sweet
substance that ranges in color from yellow to
brown, depending on the bee species. It is
produced primarily by bees (Apis mellifera L.,
Hymenoptera: Aphidae) from flower nectar.
Through the action of digestive enzymes in
bees, this nectar is converted into invertase
sugar (Siraj, 2001). This study aims to
evaluate the effectiveness of a honey solution,
when air-dried, in controlling C. maculatus in
selected grain legumes under laboratory
conditions. The choice of honey and the
selected legume seeds cowpea, pigeon pea,
and Bambara groundnut was based on their
commercial accessibility and the documented
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efficacy and importance of honey as
highlighted in previous research

MATERIALS AND METHODS

Research Materials

Beetle culture: The Callosobruchus
maculatus (F.) strain utilized in this study was
obtained from a colony that emerged from
infested cowpea seeds sourced from an open
market in Lagos, Nigeria. This colony has
been preserved for over five generations in
Kilner jars, kept in a cooled incubator at a
temperature of 25°C and a relative humidity
of 50%. The maintenance process employed
Ife Brown cowpea as a substrate, following
the procedures outlined by Ekoja et al. (2022).

Legume seeds: Cowpea (Ife Brown), pigeon
pea, and Bambara nut seeds were obtained
from a trusted agricultural input supplier
(Lagos State Input Supply Company, Epe
Depot). Any damaged seeds, including those
with insect exit holes or dirt, were removed.
The seeds were cleaned, sun-dried, and
subsequently stored in a deep freezer at 0°C
for seven days prior to the experiment. This
process aimed to eliminate any insect larvae
present and to standardize the moisture
content of the seeds. Seeds treated with honey
were left to air-dry for 24 hours before being
utilized in the experiment.

Honey collection: The pure natural honey
utilized in this study was sourced from local
honey vendors in Epe, Lagos State. To ensure
its authenticity and rule out adulteration,
microscopic and physical identification
methods outlined by Okeke (1998) and Siraj
(2001) were employed. This verification was
necessary, as diluted honey would have
diminished efficacy.

Experimental Protocol: Three different
experiments were carried out under ambient
conditions at the Crop Production Research

Laboratory, = School = of  Agricultural
Technology, Yaba College of Technology,
Epe Campus, Lagos, Nigeria as follows:

i. Effect of pure honey on C. maculatus
infestations of different legume seeds:
No-choice and free-choice tests were
conducted to assess the impact of pure
honey on oviposition and its inhibitory
effect on the emergence of adult C.
maculatus, adapting methods from Ofuya
et al. (1992) and Rosulu ef al. (2022) with
some modifications. To evaluate the
ovicidal activity of honey, seeds of
cowpea, pigeon pea, and Bambara nut
were placed in Petri dishes (9.0 cm
diameter) and exposed to adult bruchids
for egg-laying. Each batch of seeds (200
g) was coated with 2 ml and 4 ml of
honey and air-dried for 24 hours. After
drying, the honey-coated seeds were
infested with 50 freshly emerged larvae
of C. maculatus and placed in separate
Petri dishes. A control group of untreated
seeds was also prepared, with all setups
replicated five times. After two weeks,
the number of adult weevils emerging
from the seeds was counted and recorded.
To assess the deterrent effect of honey on
oviposition, 20 honey-treated legume
seeds (cowpea, pigeon pea, and Bambara
nut) were separately placed in Petri
dishes, with five replicates for each seed
type. Newly emerged copulating weevils
were introduced into each dish. A control,
using untreated seeds, was also prepared
(no-choice test). Observations on adult
emergence were recorded two weeks
after infestation. For the free-choice test,
20 honey-treated legume seeds, (2 and 4
ml) marked with a green marker on the
cotyledons to distinguish them from 20
untreated seeds, were used. A newly
emerged copulating pair of C. maculatus
was introduced into each Petri dish. Two
weeks after treatment, the number of eggs
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laid was counted for both treated and
untreated seeds.

Effect of age of C. maculatus eggs on
susceptibility to honey treatment on
cowpea seeds at 24, 48 and 72 hours:
The experiment utilized freshly laid eggs
of C. maculatus (024 hours old). To
obtain these eggs, twenty pairs of newly
emerged C. maculatus adults were
introduced into a Kilner jar containing
several Ife Brown cowpea seeds, allowing
them to lay eggs. Cowpea seeds carrying
2 to 4 eggs per seed were carefully
collected and treated with 2 ml of honey
within Petri dishes. The honey-coated
eggs were left to air-dry for 24 hours
before the dishes were covered. Each
treatment included 50 eggs on seeds,
which served as a single replicate.

Effect of rate of application of honey on
C. maculatus damage to different
legumes: Pure, undiluted honey with a
viscosity of 2,000-3,000 mPa-s was used
for treating seeds of cowpea, pigeon pea,
and Bambara nut. The honey was applied
at concentrations of (0, 1.0, 2.0 v/w of
200 g of seeds. After treatment, the seeds
were air-dried for 48 hours to ensure
uniform coating and to prevent mold
formation. The dried seeds were then
placed into plastic containers measuring
15 cm in height and 8.5 cm in diameter,
along with two pairs of freshly emerged
C. maculatus adults. The containers were
stored in a cooled incubator. Each
treatment was replicated five times, and
an untreated control (O ml honey per 200
g of seeds) was included. Observations
were made over 35 days, recording both
the number of eggs laid and the number
of adults that emerged.

Data analysis: Biological data were
subjected to one-way analysis of variance
at 5% significant level and significant

means separated with Duncan’s multiple
range test using SPSS version 17.

RESULTS

Effect of pure honey on C. maculatus
infestation of different legume seeds:
Results of the no choice tests are presented in
Tables 1 and 2. The type of seeds that C.
maculatus was exposed to significantly
influenced their behaviour in terms of
oviposition and adult emergence, as it showed
host preference for untreated legume seeds.
There was significant (P < 0.05) difference
between the honey treated legume seeds and
the control in terms of eggs laid and the
number of adult beetles that emerged.
Moreso, as much higher number of eggs were
laid (Table 1) and many adults of C.
maculatus emerged (Table 3) from untreated
seeds with mean oviposition rate higher on
untreated cowpea (138.40 + 3.08) as well as
pigeon pea (28.20 + 1.56). None was observed
on all honey air dried treated seeds in terms of
egg laid and adult emergence (0.00 £ 0.00).

Effect of age of C. maculatus eggs on
susceptibility to honey treatment on
cowpea seeds bearing 24, 48 and 72 hours:
Irrespective of age of beetle egg, honey at 2ml
dose completely prevented emergence of C.
maculatus from treated seeds in comparison
with  control  (Table 3). However,
development of C. maculatus  was
significantly slower in untreated 24 horus old
eggs when compared to 2 and 3 days old eggs
tested which were respectively higher. Thus,
significantly higher inhibition of beetle
emergence was recorded on all tested seeds.

Effect of rate of application of honey on C.
maculatus damage to different legumes:
The result showed that, oviposition and adult
emergence at both 2 ml and 4 ml doses
effectively reduced or suppressed egg laying
by females of C. maculatus as well as adult
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emergence, as the values obtained showed
significant difference when compared to the
control (Table 4). Furthermore, oviposition
and adult emergence decreased with increased
rate of honey as observed in both cowpea

(17.00 £ 0.71) and bambara groundnut (10.60

+ 0.50). Pigeon pea was however, indifferent,
as both doses (2 and 4 mls) inhibit oviposition
and adult emergence. Thus, there were
significant differences (p < 0.05) between the
treated legumes and the control.

Table 1: Adult emergence from different legume seeds bearing fresh eggs of C. maculatus

treated/coated with honey

Legume Seeds

Mean number of adult beetles
(#SE) Emerging from seeds
when treated with 4 ml honey

Mean number of adult beetles
(#SE) Emerging from seeds
when treated with 2 ml honey

Treated cowpea seeds

Untreated (control) cowpea seeds
Treated bambara nut

Untreated (control) bambara nut
Treated pigeon pea

Untreated (control) pigeon pea

0.00 + 0.00?
17.40 + 0.93°
0.00 + 0.00?
21.80 + 1.07°
0.00 + 0.00?
28.20 + 1.56¢

0.00 £ 0.00*
20.80 + 1.72°
0.00 £ 0.00*
2220 +1.72°
0.00 £ 0.00*
26.40 + 1.72°

Each value is a mean + standard error of the mean of 5 replications; means followed by the same
letter(s) do not differ significantly at P = 0.05 according to Duncan’s Multiple Range Test.

Table 2: Oviposition by C. maculatus on different legume seeds subjected to treatment with
honey under no-choice condition

Legume Seeds

Mean number of adult beetles Mean number of adult beetles
(+#SE) Emerging from seeds (+SE) Emerging from seeds

when treated with 4 ml honey

when treated with 2 ml honey

Treated cowpea seeds

Untreated (control) cowpea seeds
Treated bambara nut

Untreated (control) bambara nut
Treated pigeon pea

Untreated (control) pigeon pea

0.00 + 0.00?
138.40 + 3.08°
0.00 + 0.00?
73.20 + 4.65°
0.00 + 0.00?
22.20 + 0.86°

0.00 + 0.00?
145.5 + 4.60¢
0.00 + 0.00?
76.6 +2.42¢
0.00 + 0.00?
24.40 £ 0.77°

Each value is a mean + standard error of the mean of 5 replications; means followed by the same
letter(s) do not differ significantly at P = 0.05 according to Duncan’s Multiple Range Test.
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Table 3: Mean percentage adult emergence from cowpea seeds bearing fresh eggs of C.

maculatus and treated with 2ml honey dose at 3 different days

Legume Seeds

Mean number of adult beetles (+SE) Emerging from

seeds

1-day old eggs 2-days old eggs 3-days old egg
Treated cowpea seeds 0.00 £ 0.00* 0.00 £0.00 0.00 £0.00
Untreated (control) cowpea seeds  18.00 + 1.52° 32.80 £ 1.16° 44.20 + 1.66°
Treated bambara nut 0.00 £ 0.00* 0.00 £0.00 0.00 £ 0.00
Untreated (control) bambara nut 21.60 £ 1.29¢ 29.40 +0.51° 41.80 = 0.66°
Treated pigeon pea 0.00 £ 0.00* 0.00 £0.00 0.00 £0.00
Untreated (control) pigeon pea 22.20 £ 1.24° 28.60 + 0.93° 33.20 + 1.39¢

Each value is a mean + standard error of the mean of 5 replications; means followed by the same
letter(s) do not differ significantly at P = 0.05 according to Duncan’s Multiple Range Test.

Table 4: Effect of rate of application of 1.0 and 2.0 v/w 200g legume seeds to C. maculatus

damage

Legume Seeds/rate of honey

application (treatment)

Mean number of eggs laid
on seeds at 2 weeks after
infestation

Mean number of adult
emergence from seeds at 35
days after infestation

Treated cowpea seeds (2 mls)
Treated cowpea seeds (4 mls)

Untreated (control) cowpea seeds

Treated bambara nut (2 mls)
Treated bambara nut (4 mls)
Untreated (control) bambara nut
Treated pigeon pea (2 mls)
Treated pigeon pea (4 mls)
Untreated (control) pigeon pea

28.00 £0.71¢
17.00 £ 0.71¢
33.80 + 0.868
16.40 + 0.68°
10.60 +0.51°
31.00 £ 0.71f
0.00 + 0.00?

0.00 + 0.00?

22.20 + 0.86°

14.20 + 3724
8.00 + 0.45¢
19.00 + 1.70
8.60 +0.51¢
5.80 £0.37°
17.20 + 0.86°F
0.00 + 0.00?
0.00 + 0.00?
16.00 + 0.45%

Each value is a mean + standard error of the mean of 5 replications; means followed by the same
letter(s) do not differ significantly at P = 0.05 according to Duncan’s Multiple Range Test.
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Figure 1: Bar graph showing data obtained in choice experiment when C. maculatus was
simultaneously given untreated legume seeds and seeds treated with honey for oviposition

DISCUSSION

Callosobruchus maculatus infestation has
severe consequences on stored cowpea, as
reported by numerous researchers
(Bamphithi, 2014; Ekoja et al., 2022; Rosulu
et al., 2022). Following initial infestation, the
bruchid population can rapidly increase
across successive generations, characterized
by overlapping generations, due to the insect's
high reproductive potential, offspring
production capacity, egg-to-adult survival
rate, and relatively short life cycle. This
damage results in significant losses, including
weight reduction, decreased viability of stored
grains, and diminished nutritional value.

It is evident from the result of this study that,
pure natural honey was very promising in the
control of the notorious seed beetle, C.
maculatus. It certainly reduced oviposition

and consequently prevented adult emergence
of C. maculatus even within 48 hours when
compared to control group which had no
protection ability on seeds. The findings of
this study clearly demonstrate that pure
natural honey shows great potential in
managing the seed beetle, C. maculatus.
Honey significantly reduced oviposition and
effectively suppressed the emergence of adult
beetles within 48 hours when compared to the
untreated control group, which offered no
seed protection. This is particularly crucial, as
reproductive activity peaks during this
timeframe (Messina and Dickson, 1993).
Additionally, honey provided protection
against seed damage and infestation by the
beetle when applied at doses of 1.0 and 2.0
v/w per 200 g of seeds, maintaining its
effectiveness for up to four months, despite



NIGERIAN JOURNAL OF ENTOMOLOGY, VOL. 41(1): 2025

cowpea being the beetle's primary host
(Rosulu, 2016). The effect of honey was dose-
dependent, with the highest application rate (4
ml/200 g seeds) resulting in the fewest eggs
laid and the lowest adult emergence of C.
maculatus. Similar to other plant-based
materials tested (Ojiako and Adeyinka, 2013),
honey's ability to inhibit oviposition and
reduce adult emergence appears to be the
primary mechanism underlying its protective
effect. This efficacy is attributed to its direct
contact action on C. maculatus.

The action of honey in effecting high
reduction or inhibition of oviposition and total
suppression of progeny emergence may be
attributed to antibiotic factors which are
known to be present in honey and at which the
active agent is ‘inhibine’ (honey’s glucose-
oxidase system) owed not to a single factor
but to a complex ‘system’ of factors including
the high sugar concentration (76 g / 100 ml),
the acidity (pH = 3.6 - 4.2) and the organic
antibacterial compounds (Egunyemi, 1990;
Kamaruddin, 1994). This also accounts for the
effective use of honey for the complete
control of bacteria in food preservation
(because the bacterial cells dry out due to
osmotic effect of the high sugar content in the
solution and therefore the bacteria growth is
retarded in the acidic environment which
honey provides) (Kamaruddin, 1994; Okeke,
1998; Siraj, 2001) and control of various
kinds of diseases in the field of human
medicine (Egunyemi, 1990; Kamaruddin,
1994). Another hypothesis is that, honey
infiltration under the operculum may disrupt
the water balance of eggs and developing
embryo as well as causing shrinkness
(plasmolyses) of the bruchid body system.
The honey may have also exhibited repellent
property against C. maculatus as oviposition
preference study showed that females of the
insect refused to lay eggs on treated seeds in
no choice and free choice tests. The assertion
that adult C. maculatus can live for longer

periods of time if supplied with honey or
sugary materials, despite the fact that they do
not eat (Oni ef al., 2021) does not hold for this
experiment as the reduction of oviposition and
suppression of adult emergence of C.
maculatus were observed even within 72
hours.

Like pure honey, several workers have
observed significant reduction or complete
inhibition of oviposition by bruchids on oil
treated seeds (Ekoja et al., 2022; Nisar et al.,
2022; Abdullahi et al., 2023; Tewari et al.,
2024), woodash (Rabiu, 2023), pepper
derivatives (Rosulu et al, 2022), plant
products such as onion, ginger and cashew
(Amuji et al., 2012). Fatty acids, phenolics,
alkaloids and terpenes, especially
monoterpenes are often found to be the
bioactive constituents of vegetable oils and
plant products (Lale, 1995). Moreso, Ojiako
and Adeyinka (2013) submitted that organic
or plant materials with conservative efficacy
acted more ‘cooly’ while offering better
protective ability at the end of the day which
may be responsible for their insecticidal
actions, as these compounds have been
reported to disrupt respiration, cell membrane
and structural functions of target insects.

CONCLUSION AND

RECOMMENDATION
Nigeria is endowed with many leguminous
crops which are cheap and used mostly in
homes for production of foodstuff and feeding
of farm animals. They therefore hold a great
potential for providing the much needed
protein for the populace. Hence, there is a
great need for increased production. Control
of damage by insect pests, particularly C.
maculatus (F.) is one major way of ensuring
availability, utilization and the daily increase
in demand since these pests are major

constraint to stable legume production.

As pure honey exhibited high
reduction/inhibition of oviposition and total



: Honey as Protectant Against Damage by Pulse Beetle

suppression of progeny emergence, tropical
farmers, who are receptive to methods of
stored produce protection that lie within the
technical and financial means can thus look
up to the use of honey due to its advantageous
characteristics  (easy availability, cost
effectiveness, non-mammalian toxicity, long
storability, easy application and
environmentally friendly) and above all,
effective control of C. maculatus (F.) as
alternative or to complement the use of
synthetic insecticides (which are expensive
and potentially harmful to the users and
environment). Thus, contribute to increasing
the significance, recognition and appropriate
support for natural crop protection for the
benefit of small holders and practitioners of
organic agriculture. This study demonstrates
that the development of natural crop
protection concept requires a holistic
approach which combines natural science
with economic and social sciences. Further
research may be carried out using partially
infested leguminous seeds since C. maculatus
is a field to store pest.

REFERENCES

Abdullahi, I., Suleiman, 1., Galadima, S.,
Muhammad Ibrahim, N. and Jibril, S.
(2023). Effect of neem oil dosages on
cowpea seed bruchids (Callosobruchus
maculatus) infestation and germination
potential of cowpea (Vigna unguiculata
[1.] walp.) seeds. 8. 199-205.

Adebayo, R. A. and Ibikunle, O. (2014).
Potential of rice husk ash, cow dung and
powdered clay as grain protectants
against Callosobruchus maculatus (F.)
and Sitophilus zeamais (Mots.). Applied
Tropical Agriculture. 19(2): 41 - 53.

Amuji, C. F., Echezona, B. C. and Dialoke,
S. A. (2012). Extraction fractions of
ginger (Zingiber officinale Roscoe) and
residue in the control of field and

storage pests. Journal of Agricultural
Technology, 8(6): 2023 - 2031.

Bamphitlhi, T., Kesegofetse, T. and Seipati,
S. (2014). Control of cowpea weevil
Callosobruchus maculatus (F)
(Coleoptera: Bruchidae) using natural
plant products. Insect Science and its
Application. 6: 77 - 84.

Buraimoh, G. L., Ofuya, T. I. and
Aladesanwa, R. D. (1999). Evaluation
of powder and ash from animal dung for
reducing Callosobruchus maculatus (F.)
(Coleoptera: Bruchidae) damage to
stored cowpea seeds. Applied Tropical
Agriculture. 4(2): 139 - 144.

Echezona, B. C. (2006). Selection of pepper
cultivars (Capsicum spp.) for the control
of bruchids Callosobruchus maculatus
(F.) on stored cowpea Vigna
unguiculata (L.) Walp seeds. African
Journal of Biotechnology. 5(8): 624 -
628. Available online at
http://www.academicjournals.org/AJB

Egunyemi, A. (1990). The importance of
honey. Healthcare magazine. 5(11): 2.

Ekeh, F. N., Onah, 1. E., Atama, C. 1.,
Ivoke, N. and Eyo, J. E. (2013).
Effectiveness of botanical powders
against  Callosobruchus  maculatus
(Coleoptera: Bruchidae) in some stored
leguminous grains under laboratory
conditions.  African  Journal  of
Biotechnology. 12(12): 1384 - 1391.

Ekoja, E. E., Ortese, K. J. and Babarinde,
S. A. (2022). Preservation of cowpea
seeds against Callosobruchus
maculatus F) (Coleoptera:
Chrysomelidae: ~ Bruchidae)  using
selected fixed vegetable oils. Annals of
Entomological Society of Nigeria.
40(1): 13 - 26.

Fayape, O. E. and Ofuya, T. 1. (1999).
Evaluation of cashew nutshell liquid and
powder for the  control  of
Callosobruchus maculatus (F.) infesting



NIGERIAN JOURNAL OF ENTOMOLOGY, VOL. 41(1): 2025

stored seeds of cowpea, Vigna
unguiculata L. Applied Tropical
Agriculture. 4(1): 72 - 77.

Idoko, J. E. and Adebayo, R. A. (2011).
Effect of Tripetala powder and reduced
rates of pirimiphos-methyl singly and
combined in the management of
Callosobruchus maculatus (F.).
International Journal of Biology. 3(2):
174 - 178. Available online at
www.ccsenet.org/ijb

Israel Information Centre
Agriculture in Israel.
Jerusalem. pg 816.

Ivania, A. P., Fernanda-De Castro, P. P. M,
Dalmo, C., Andre, L. L., Scheilla, B.
and Margarida, K. B. (1995). Efficacy
of soybean and castor oils in the control
of Callosobruchus maculatus (F.) and
Callosobruchus phaseoli (G.) in stored
chick peas. Journal of Stored Product
Research. 31(3): 221 - 228.

Ivbijaro, M. F. and Agbaje, M. (1986).
Insecticidal  activities of  Piper
guineense Sahum and Thonn, and
Capsicum species on the cowpea
bruchid Callosobruchus maculatus (F.).
Insect Science and its Application. 4:
521 -524.

Kamaruddin, M. Y. (1994). Honey: A
healing for mankind throughout the
ages. Mahjubbah. 13(1): 22.

Messina, F. J. and Dickson, J. A. (1993).
Egg laying behaviour in divergent
strains of the cowpeas from the cowpea
weevil (Coleoptera: Bruchidae). Time
budgets and transition matrices. Annals
of the Entomological Society of
America. 86: 207 - 214.

Nisar, M. S., Ali, S., Hussain, T., Ramzan,
H., Niaz, Y., Haq, 1. U., Akhtar, F.,
Alwahibi, M. S., Elshikh, M. S.,
Kalaji, H. M., Telesinski, A., Ahmed,
M. A. A. & Mackled, M. L. (2022).
Toxic and repellent impacts of botanical

(1993).
Alva Press,

oils against Callosobruchus maculatus
(Bruchidae: Coleoptera) in stored
cowpea [Vigna unguiculata (L.) Walp.].
PLoS One. 2022 May
23;17(5):e0267987. doi:
10.1371/journal.pone.0267987.
Retraction in: PLoS One. 2022 Aug
31;17(8):e0273536. doi:
10.1371/journal.pone.0273536. PMID:
35605009; PMCID: PMC9126374.
Nwaehujor, I. U. and Olatunji, G. A.
(2011). Orange peel powder and its
extracts as  preservative  against
Callosobruchus maculatus (Coleoptera:
Bruchidae) attack in cowpea. Journal of
Science and Technology. 31(2): 21 - 26.
Kwame University of Science and

Technology.
Ofuya, T. I. and Bamigbola, K. A. (1991).
Damage  potential, growth  and

development of the seed beetle,
Callosobruchus maculatus (F.) on some
tropical legumes. Tropical Agriculture
(Trinidad). 68: 33 - 36.

Ofuya, T. L., Okoye, B. C. and Olola, A. S.
(1992). Efficacy of crude extract from
seeds of Monodora myristica (Gaetrri)
Dunal as surface protectant against

Callosobruchus maculatus (F.)
attacking legume seeds in storage.
Journal of Plant Disease and

Protection. 99: 528 - 532.

Ogunwolu, E. O. and Idowu, O. (1994).
Potential of powdered Zanthoxylum
zanthoxyloides (Rutaceae) root bark and
Azadirachta indica (Meliaceae) seed for
control of the cowpea seed bruchid,
Callosobruchus maculatus (Bruchidae)
in Nigeria. Journal of African Zoology.
108: 521 - 528.

QOjiako, F. O. and Adeyinka, A. A. (2013).
Assessment of the curative potency of
some plant materials on cowpea seeds
with  established infestation  of
Callosobruchus  maculatus  (Fab.)



: Honey as Protectant Against Damage by Pulse Beetle

(Coleoptera: Chrysomelidae:
Bruchidae). Journal of Biology,
Agriculture and Healthcare. 3(11): 1 -
12.

Okeke, J. K. (1998). Differentiating pure and
adulterated honey. Sunday Concord.
August 2", pgM7.

Olaifa, J. 1., Erhun, W. O. and Onu, I.
(1987). Insecticidal activities of some
Nigerian plants. Insect Science and its
Application. 8: 221

Oni, M. O., Ofuya, T. I. and Ileke, K. D.
(2021). Insecticidal effect of
Anisaldehyde against cowpea bruchid,
Callosobruchus maculatus F)
(Coleoptera: Chrysomelidae).
Proceedings of 55" Annual Conference
of Agricultural Society of Nigeria held
at Rufus Giwa Polytechnic, Owo, Ondo
State between 25" - 29™ October, 2021.

Oparaeke, A. M., Dike, M. C. and Onu, L.
(1998). Evolution of seed and leaf
powders of neem (Azadirachta indica
A. Juss) and pirimiphos-methyl for
control of Callosobruchus maculatus
(F.) in stored cowpea. ESN occasional
publication. 31: 237 - 242.

Rabiu, H. M. (2023). Effects of wood ash,
orange peel and pepper on the control of
Callosobruchus maculatus infestation
of Local and Improved Varieties of
Cowpea (Vigna unguiculata L. Walp).
Bayero Journal of Pure and Applied
Sciences, 14(1): 160 - 164.

Rosulu, H. O. (2016). Preservative effects of
honey treated legumes against damage
by Callosobruchus maculatus (F.).
Proceedings of 2" International
Conference of School of Agriculture,
Lagos State Polytechnic (now Lagos
State  University of Science and
Technology), Ikorodu, Lagos State, held
between 18 - 21 of April, 2016, pp 81
- 83.

Rosulu, H. O., Oni, M. O., Ofuya, T. 1. and
Adebayo, R. A. (2022). Bioefficacy of
chilli pepper Capsicum frutescens (L.)
and its intercropping on the growth,
yield and insect pest management of
cowpea Vigna unguiculata (L.) Walp in
the rain forest area of Nigeria. Global
Journal of Agriculture and Ecology.
13(2): 7 - 18.

Siraj, M. F. (2001). Honey: It’s medicinal
and nutritional values. In maiden issue
of Balanced Diet (No. 1) Nigerian
Association of Food Science and
Technology Students. Pg 17.

Tamo, M. (2012). Farmers in Africa should
switch to Dbiopesticides.  SciDev.,
Available on
https://paepard.blogspot.com/2012/04/f
armers-in-africa-should-switch-to.html

Tewari, H., Kasana, V. K., Jyothi, K. N,

and Tewari, G. (2024). Efficacy of
essential oils from three Mentha
species against postharvest groundnut
pest, Caryedon serratus (Olivier)
(Coleoptera: Bruchidae). Journal of

Natural Pesticide Research, T
100063.
https://doi.org/10.1016/j.napere.2023.
100063



NIGERIAN JOURNAL OF ENTOMOLOGY, VOL. 41(1): 2025

NJE Vol. 41(1): 63-74, 2025
Nigerian Journal of Entomology
Published by the Entomological Soc. of Nig. %061c.0, socre™ ™
www.eshjournal.com.ng 1965
DOI.10.36108/NJE/5202/14.0150



