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Abstract: Callosobruchus maculatus is the main bruchid species attacking stored cowpea (Vigna unguiculata
(L.) Walp) in West Africa causing high losses that leads to its subsidiary position in farming systems and the
use of synthetic insecticides which are noxious to man and livestock and pollute the environment is presently
being discouraged. Therefore, this research was mainly conducted to study the effectiveness of three
indigenous medicinal plant powders viz., Bitter leaf (Vernonia amygdalina), Cashew (Anacardium occidentale)
and Rose imperial (Cochlospermum tinctorium) as alternative at controlling the weevils. Twenty grame cowpea
was treated with two different dosages i.e. 1g/20g and 4g/20g of different botanical powder and pirimiphose
methyl (0.1 and 0.4g). Ten adult pairs (males and females) of C. maculatus were introduced in to each of the
treatments and a control at 0, 5, 10, 15 and 20 weeks after treatments had been added. Three replication of each
treatment were made and observations were recorded for 11 days. Data on the mortality, the number of eggs
laid, daily adult emerged, developmental period and number of seeds damage were recorded. The results
showed that the mean number of dead, number of eggs laid, adult C. maculatus emerged, developmental period
and number of seeds damage were significantly (P<0.05) lower in all cowpea treated with botanical powder than
untreated cowpea. Amongst the treated cowpea, mean values of the above four parameters assessed were all
lower at higher dose (4g/20g). The results indicated that higher dosage of botanical powder were highly
effective against C. maculatus infestation and damaged. Of all the botanical powder used, C. tinctorium give
the highest check on the infestation while V. amygdalina was least effective. Since these botanicals are
indigenous, readily available to small scale farmers, biodegradable and minimized environmental pollution, their
use as insecticidal against C. maculatus should be encouraged.
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INTRODUCTION stored in mud granaries while the rest is stored in sacks.

Cowpea (Vigna unguiculata (L.) Walp), is one of the ripening pods and larvae or adults may be found at
most important food legume  crops  and  the  most harvest. Callosobruchus maculatus have been reported
consumed staples food. It is a major source of dietary as the main bruchid species attacking stored cowpea in
protein prepared as delicacies or use in confectioneries the Sahelian zone of West Africa [5]. Caswell, [6, 7]
due to the low availability and consumption of animal reported that C. maculatus alone accounts for over 90%
protein  in  tropical  and subtropical regions of the world of the damage done to cowpea seeds by insects and that
[1, 2]. damage of the seeds in the Nigerian markets varied from

Insect pests have been reported to be the single most 14 to 37% and losses amount to 24,000 tones yearly (4%
important constraint to cowpea production and account of national production). It has been estimated that a 5%
for the low annual harvest [3, 4]. After harvest, the crop is loss of cowpea due to bruchid infestation cost Nigeria US
normally stored by farmers in the pod and much of it is $30 million per year [7]. This kind of situation also prevails

Eggs of some insect species are usually laid on the
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in other tropical countries and these high losses might and 75 + 4% RH). Twenty  pairs  (males  and  females)  of
have contributed immensely to cowpea’s subsidiary C. maculatus were introduced into a plastic container
position in the farming systems of several countries in the containing 1kg of cowpea variety. Each container was
tropics. covered with fine mesh white cloth fastened with rubber

Synthetic insecticides had been used and are still bands to prevent contamination and escape of insect.
being employed for the control of these weevils. However, Seven days were allowed for mating and oviposition. The
synthetic insecticides are noxious to man and livestock parent stocks were removed and the cowpea seeds
and can be pollutants to the environment. Farmers have containing eggs were left undisturbed until the new adults
been reported using even banned and highly toxic emerge and the emerged progenies were used for the
chemical insecticides in their quest to protect their experiment [13]. 
agricultural products against insect pests. These
poisonous pesticides have been reported to affect the Preparation of Insecticidal Plant Powder: Leaves of bitter
nervous system, producing a range of symptoms from leaf (Vernonia amygdalina), bark of cashew (Anacardium
nausea, vomiting, headache, dizziness to seizures, occidentale) and root of rose imperial (Cochlospermum
convulsions and sometimes death in addition to tinctorium) were obtained from wild (Plate 1) thoroughly
development of tolerance by treated insects [8]. washed in tap water and air dried under room temperature
Therefore, it has become necessary to search for an for 7 days. When fully dried the material were ground to
option that can produce satisfactory result in a way that powder and sieved to obtain a particle of 150 micro meters
such option is not only acceptable to the farmers, but (Plate 2) and kept under ambient laboratory conditions.
must also be feasible from a socio–economic stand point. Each material was kept in separate plastic container and
There is a tremendous wealth of traditional local labeled until needed. The synthetic insecticide used was
knowledge on the use of plant materials in storage the standard pirimiphos-methyl dust (Actellic 2%) [12]. 
protection [9]. Some of this knowledge has been
neglected over past decades. However, there is an Treatment of Cowpea Seeds: Ground plants  powders  of
increasing interest and necessity to reactivate the V. amygdalina, A. occidentale and C. tinctorium were
knowledge. This research therefore mainly aimed at admixed at the rate of 1 and 4g/20g of disinfested cowpea
producing the effective control of cowpea weevil in separate Petri dishes. Acetellic dust was used as
(Callosobruchus maculatus) using three indigenous standard insecticide and was applied at 0.1 and 0.4g/20g
medicinal plant powder from Vernonia amygdalina, cowpea [12]. Untreated seeds which had neither plants
Anacardium occidentale and Cochlospermum tinctorium powders nor chemical insecticides were used as control.
that have been reported to be non-toxic, have antifungal, Triplicates were made for each treatment. The Petri dishes
antibacterial and biopesticide proprtiies [10, 11]. containing the treated cowpea and untreated control

MATERIALS AND METHODS labeled and kept in the incubator for further use. 

Study Site: The research work was conducted at the Infestation of Cowpea Seeds with C. maculates: Three
laboratory of the Department of Biology, Ibrahim
Badamasi Babangida University, Lapai, Niger State.

Preparation of Cowpea Seeds: All cowpea seeds used
were first fumigated for 24 hours with phostoxin to kill any
insect present and exposed to ventilation for two days to
get rid of the gas. The dead insects, the cast off skin and
the droppings were removed before the seeds were
packed into polythene bags and later used for the
experiment [12].

Culturing of Cowpea Weevils: The cowpea seeds
infested with C. maculatus were obtained from Lapai
market in Niger State, Nigeria. The seeds were cultured at
laboratory  temperature and relative humidity (28 + 2 Co

(totaling 30 Petri dishes of two doses per treatment) were

Petri dishes were selected randomly from each of the
batches of treated and control and ten adult pairs (10
males and 10 females) of freshly (one day old) emerged
beetle, C. maculatus were released into each treatment for
oviposition [14]. These were covered with a muslin cloth
fastened with rubber bands, to facilitate proper aeration
and prevent entry and exit of insects. The rest were kept
for 5, 10, 15 and 20 weeks after treatment (WAT), before
they were infested with 10 pairs of C. maculatus. The
experimental set up was laid out in completely randomized
design (CRD) with triplicates of each treatment and then
left on the laboratory bench for daily observation. In each
case, all adult C. maculatus were removed after 4days of
treatment. The treatments were monitored daily for
another 20 days for the emergence of F1 progenies [15]. 



mean treated seed perforated 100WPI =
Mean control seed perforated 1

×
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Plate 1: Showing the three medicinal plants A, Biter leaf powder (V.amygdalina); B, Cashew (Anarcadium occidentale)
and C, Rose imperial (Cochlospermum tinctorium).

Plate 2: Showing the  powder from the medicinal plants i.e. D = Biter leaf powder; E = Rose imperial leaf powder and
F = Cashew stem powder.

Plate 3: Petri  dishes  containing  ten  adult  pairs  (10
males  and 10 females) of freshly (one day old) Statistical Analyses: All data were subjected to one way
emerged beetle, C. maculates released  into analysis of variance (ANOVA) at 5% level of probability
each treatment for oviposition and covered with and means compared using New Duncan’s Multiple
a muslin cloth fastened with rubber bands. Range Test.

Data Collection: The following observations were
recorded:  mean  death  rate  was  counted  from the
second  days   of   the   introduction    of    10    pairs   of
C. maculatus, daily adult F1 emerged after removal of
parent stock [12] and extent of seed damage was
quantified by counting the number of seeds with exit
holes per treatment and expressed as weevil perforation
index (WPI):
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RESULTS The results on daily adult of C. maculatus emerged

The  results  showed  that the three botanical concentration of each botanical was generally low
powders  were  effective  at  controlling  C.  maculatus compared to control. But more effective at higher
and very much comparable  with  actellic  dust.  The concentration  of   4g/20g.  For  instance,  at  week
residual effects (Table 2) of the different treatments on 20WAT,  the  mean  adult  emerged in seeds treated with
mean mortality of C. maculatus within 4-days after C. tinctorium were 11.5 and 5.2 at 1g and 4g respectively
treatment increased with increase in concentration. At 0- compare   to 105.3    and   112.4   obtained   in  control.
week after treatment (WAT), the mean mortality of C. As the  weeks  after the treatment increased, the number
maculatus at both concentrations  (1g/20g  and  4g/20g of  daily  adult  emerged also declined except in control.
cowpea seeds) of C. tinctorium was the highest 1.0 and At 0, 5 and 10 weeks after treatment, the daily adult
5.9 respectively. This was not significantly different emerged were not significantly different (P<0.05) between
(P<0.05) from actellic dust (2.0 and 7.9) but significantly C. tinctorium and actellic dust but different significantly
different from the results  obtained  from  A.  occidentale, from A. occidentale, V. amygdalina and control. At 20
V.  amygdalina and  control   0.3   and   5.0,   0.3  and   6.7 weeks after the treatments the effectiveness of the three
and  0.3  and 0.4 respectively. At 5 weeks after the botanical was significantly different (P<0.05) from control.
treatments (WAT), the results obtained showed that the In latter, the mean number of adult emerged were 105.3
three botanicals were  very   potent   at   both and 112.4 in 1g and 4g respectively. Out of the treatments,
concentrations.  The highest mortality was observed at C. tinctorium gave the best inhibition of emergence of
10WAT  in  all  the  treatments.  The    effectiveness    of adult C. maculatus. It was observed that the potency of
C.  tinctorium  was  not significantly different from A. V. amygdalina at 4g concentration increased with
occidentale.  However,  at 15 and 20WATs, the increase in weeks after treatments. Therefore, the mean
effectiveness of the three botanical powders was reduced number of adult that emerged declined from 9.9 at 0 week
on mean mortality. to 7.6 at 20 week after treatment.

(Table 3), showed that the mean adult emerged at 1g/20g

Table 1: Plant materials.
Common name Scientific name Family part used
Bitter leaf Vernonia amygdalina Asteraceae Leaves
Cashew Anarcadium occidentale Anacardiaceae Bark
Rose imperial Cochlospermum tinctorium Cochlospermaceae Root

Table 2: Residual effect of different treatments of cowpea with three botanical powders and Actellic dust on mean mortality of C. maculates. 
Mean mortality per weeks after Treatment

-------------------------------------------------------------------------------------------------------------------------------------------------------------------
0 5 10 15 20
-------------------- ----------------------- -------------------- ---------------------- ----------------------

Treatments 1g 4g 1g 4g 1g 4g 1g 4g 1g 4g
V. amygdalina 0.3b 5.0b 3.1c 5.7b 3.8c 5.9c 3.5c 5.7c 3.0c 5.0c
A. occidentale 0.3b 5.7b 3.2c 6.7b 6.4b 9.9b 6.2b 9.3b 5.7b 7.7b
C. tinctorium 1.0a 6.9a 5.1b 6.9b 6.7b 7.0c 5.3b 7.2b 5.0b 7.0b
Acetellic dust 2.0a 7.9a 8.9a 9.9a 10.1a 11.4a 11.7a 12.3a 12.4a 13.4a
Control 0.3 b 0.3c 0.4d 0.4c 0.7d 0.7d 0.7cd 0.7d 0.7d 0.7d
*Mean at 1g dust/20g Cowpeas and 4g/20gcowpeas. Value followed by the same alphabet along the same column are not significant different at P<0.05 level
of probability 

Table 3: Residual effect of different treatments of cowpea with three botanical powders and Actellic dust on daily adult of C. maculatus emerged.
Mean adult emerged per weeks after Treatment

-------------------------------------------------------------------------------------------------------------------------------------------------------------------
 0 5 10 15 20
-------------------- ----------------------- -------------------- ---------------------- ----------------------

Treatments 1g  4g 1g 4g  1g  4g 1g  4g 1g 4g
V. amygdalina 12.3c 9.9c  12.7b c  9.7bc 8.4b 9.4c  9.4b  7.8c 10.3b  7.6c
A. occidentale 10.3c 6.8c 11.0c 7.6bc 9.6b  6.5b 9.0b 7.8c 13.1b  8.3c
C. tinctorium 6.4b 5.0b 8.9b 4.7b  8.7b  5.3b 8.9b 4.9b  11.5b 5.2b
Actellic dustl  0.0a 0.0a  1.9a 0.3a 2.3a 1.5a 4.6a 1.7a  4.4a 2.2a
Control  26.7d  36.4d  40.4d  48.2d 56.7dc 78.6d 80.9c  89.2d  105.3c 112.4d
*Mean at 1g dust/20g cowpeas and 4g/20g Cowpeas. Value followed by the same alphabet along the same column are not significant different at P<0.05 level
of probability 
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Fig. 1: Residual effect of different treatments of cowpea with three botanical powders and Actellic dust on mean
percentage cowpea seeds with holes (1g/20g cowpea). 

Fig. 2: Residual effect of different treatments of cowpea with three botanical powders and Actellic dust on mean
percentage cowpea seeds with holes (4g/20g cowpea).

The results of percentage cowpea seeds with holes higher dosages (4g) of the botanical powder. In support
(Figs. 1 and 2) followed closely the trends obtained with of this finding, botanical powder of neem (Azadirachta
mean number of adult emerged. The seeds in control were indica) and the West African Black Pepper (Piper
highly mutilated and reduced to powder and chaff. guineense ) have also been reported by [1] to have highly
However, in seeds treated with C. tinctorium the deter oviposition of C. maculatus on cowpea grains.
percentage  seeds  with holes were minimal and was Maina [16] and Yahaya [17] similarly reported that the
closely ranked by A. occidentale and V. amygdalina powder of P. guinnense significantly reduced the egg
respectively. Generally, the percentage cowpea seeds with laying capacity of adult C. maculatus weevils, as well as
holes was significant (P<0.05) in treated seeds with the their survival on cowpea grains. Both factors were
three botanical powder when compare to the control observed to greatly decrease with increasing
seeds. concentration of the botanical powder applied. The

DISCUSSIONS actellic dust and superior at all rates of application at

The results of this study revealed that Significantly attributed to the irritating smell of its component which
higher mean number of C. maculatus eggs laid on probably caused suffocation of adult C. maculatus,
untreated compared to treated cowpea grains with thereby, preventing physical contact or hindering
botanical powder (C. tinctorium, V. amygdalina and A. oviposition success. Ntonifor and Monah [18] also
occidentale) effectively deters oviposition by C. reported similar findings that the entire or powdered fruits
maculatus on the cowpea seeds. This observation was of Piper spp. have insecticidal and/or repulsive effects
however dosage dependent, in that, lower number of C. against many pests. In comparing the effects of various
maculatus eggs was laid on cowpea seeds treated with botanical powders on cowpea infestation by C.

effectiveness of C. tinctorium was comparable to that of

reducing cowpea seed damage. This may probably be
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