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ABSTRACT 

A mixture of two edible plant product powders chilli pepper (Capsicum annum) and bitter leaf 

(Vernonia amygdalina) (MEPPP) were studied for the effectiveness in suppressing ovipositor, and 

progeny emergence against Callosobruschus maculatus (f). Pulverized MEPP at the rate of 0.5, 1.0, 

1.5, 2.0, 2.5, 3.0g/20g of cowpea seeds were applied as to pre-treated product powder significantly 

(P≤0.05) reduced oviposition by C. maculatus when tested as pre-treated application, compared with 

oviposition in control treatments. Consequently, F1 progeny emergence was significantly (P≤05) 

suppressed compared with emergence in control. In the treatment after infestation, egg mortalities 

were highest in treatment with at 2g, 2.5g and 3.0g.  
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INTRODUCTION 

Cowpea, Vigna unguiculata (L.) Walp is a 

very important grain legume in West Africa 

(Kuzh Kuzha et al, 2019). It is widely 

cultivated and eaten in Nigeria (Kuzhkuzha et 

al., 2019), the most important producing areas 

in Nigeria being located in the Savanna 

regions (Phillip, 2012). It is however, 

cultivated in a large range of ecologies in all 

the continents of the world (FAO, 2017). It is 

an extremely valuable crop both as a source of 

cheap dietary protein for the third world where 

meat is expensive (Odogwu et al 2021). The 

high protein and lysine contents of the seeds 

make them a natural supplement to single diets 

of cereals, roots, tubers and fruits (Odogwu et 

al., 2021).  

The cowpea seed bruchid, Callosobruchus 

maculatus (F.) (Coleoptera: Bruchidae) is a 

cosmopolitan harvest pest of cowpea in the 

tropics (Biam and Okorie, 2012). It causes 

substantial quantitative and qualitative losses 

manifested by seed perforation and reduction 

in weight, market value and germinability of 

seeds (IITA 2019). At least 4% of the total 

annual production of about 30,000 tons valued 

at over 30 million us dollars is bruchid (Biam 

and Okorie, 2012). Under traditional storage 

conditions, 100% infestation of cowpea 

occurring within 6 months or more often 3 to 

5 months of storage is common (Kuzhkuzha et 

al., 2019).  

The use of synthetic insecticides has been the 

major means through which cowpea seeds are 

protected during storage. The use of synthetic 

pesticides over the years has revealed the 

nuisance they constitute to the ecosystem such 

as their undesirable side effects on non-target 

organisms including man and the fact that they 

are environmentally disruptive (Parfitt et al., 

2010).  

Due to the problems associated with the use of 

synthetic insecticides, some insecticides of 

plant origin with a long history of traditional 
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use have been identified (Natarajan and 

Santha, 2006). Some of these plants have been 

reported not to have the problems associated 

with the use of synthetic insecticides 

(Rajashekar et al., 2016). To this end, there has 

been a renewed interest in tropical countries 

towards the search for safer and cheaper ways 

of controlling the pest infestation in 

storedpulse and cereal grains (Adejumo, 

2013).  

The use of bitter leaf powder has been reported 

by some researchers in the control of 

Callosobruchus maculatus but the mixed 

powder of bitter leaf and chilli peper have not 

been tested. (Uddin II et al., 2021) the mixture 

of bitter leaf powder and chilli pepper powder 

has not been tested.  

MATERIALS AND METHODS  

Preparation of plant materials; one kilogram 

of bitter leaf was obtained from the botanical 

garden of Prince Abubakar University and air 

dried with high powder electric mill. One kilo 

of chilli pepper purchased from Ayigba market 

was destalked and pulverized into powder. The 

powder from the two plant species were mixed 

equally, put in a polypropylene bag and stored 

in a refrigerator at 40cuntill ready for use. 

Preparation of cowpea seeds: Two kilograms 

of clean and sorted uninfected cowpea seeds 

were purchased from the open market of 

Ayingba. The seeds were further fumigated 

with aluminum phosphide (from phostoxin 

pellets) in an air-tight container for 24 hours to 

kill any insect present. The seeds were later 

aired for three days to allow for dissipation of 

fumigant effect. Therefore, the cowpea seeds 

were stored in a black polypropylene bag until 

ready for use.  

Maintenance of Callosobruchus maculatus 

culture: one kilogram of already fumigated 

cowpea (Var. Dan – illa) seeds were divided 

into two parts and were placed in each of two 

kilner jars and infested with adult bruchids 

from an insect culture raised in the laboratory 

over five generations. Bruchids that emerged 

from this culture were used for the bioassay 

test. From the new culture, 1-2 day old of 1st or 

2nd bioassay were used for the study. The 

colony of cowpea bruchid was maintained 

under laboratory conditions of 25 – 32 OC and 

56 – 71% humidity. The bioassay experiment 

was carried out under these conditions.  

Bioactivity testing: Each of the powders of 

MPPP was applied at six different levels (0.5, 

1.0, 1.5, 2.0, 2.5 and 3.0) and mixed with 20g 

of cowpea (var. Dan-illa) seeds in a 100ml 

glass jar. The treatment was shaken vigorously 

for proper mixing and evenly distribution of 

the powder and allowed to stand for an hour 

before introducing 5 pairs of 1 – 2 days old 

adult Callosobruchus maculatus into each jar. 

Control batches were set along for each dosage 

rates without any admixture of powder. Adult 

female C. maculatus were allowed to oviposit 

for 7 days before removal and discarding the 

number of eggs laid in each replicate of 

treatments were counted and recorded. F1 

progeny emerged in the treated was removed 

and recorded for the consecutive days after 

date of the first emergence. Each of these 

dosage rates and treatment were separately 

carried out as pre-treatment and treatment after 

infection. Treatments were carried out as 

described above in both bioassays.   

Experimental design and statistical 

analysis: Each experiment and treatment was 

carried out in a randomized complete block 

design with each treatment replicated four 

times. The adults that emerged in each 

replicate for the F1 progeny were expressed as 

a percentage of the number of egg mortality. 

Percentage data were arc sine transformed and 

the entire data collected were subject to two-

way ANOVA and means were separated using 

the Least Significant Difference (LSD) 

(p≤0.05) statistic.  
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RESULT AND DISCUSSION  

Both pre-treated and treatment after infestation 

with the MPPP proved effective control of C. 

maculatus infesting stored cowpea seed 

through reduced ovipositor and reduced adult 

emergence. Table 1 shows the result of the 

oviposition of C. maculatus in pre-treatment 

infestation.

Table 1: Mean ovipositor of adult C. maculatus on cowpea (Var. Dan - illa) seed pre-treated with 

mixture of chilli pepper and bitter leaf powder.  

Dosage (g) 

20g seeds 

R.1 R.2 R.3  R.4 R Mean  

0.5 2 1 0 2 0 1.25 

1.0 0 0 1 1 0 0.5 

1.5 0 0 0 0 0 0 

2.0 0 0 0 0 0 0 

2.5 0 0 0 0 0 0 

3.0 0 0 0 0 0 0 

Control  8 20 28 61 64 129.8 

Mixture of MEPPP   powder:  SED = 1.22 LSD (p ≤ 0.05) = 1.12  

Table 2: Mean percentage adult Callosobruchus maculatus emergence in cowpea (Var. Dan - illa) 

seeds, pre-treated with mixture of chilli pepper and bitter leaf powder.  

Dosage (g) 20g seeds R1 R.2 R.3  R.4 Means  

0.5 0.0 0.0 0.0 0.0 0.0 

1.0 0.0 0.0 0.0 0.0 0.0 

1.5 0.0 0.0 0.0 0.0 0.0 

2.0 0.0 0.0 0.0 0.0 0.0 

2.5 0.0 0.0 0.0 0.0 0.0 

3.0 0.0 0.0 0.0 0.0 0.0 

Control  36 48 61 66 129.8 

SED = 1.1 LSD (p ≤ 0.05) = 0.1  

 

The MPPP was effective in suppressing or 

completely inhibiting ovipositor from 0.1 – 

3.0g. There was significant difference (p ≤ 

0.05) between all the treatment levels and 

control. The ability of the mixture of plant 

product powder to suppressed progeny 

emergence is shown in Table 2. It completely 

inhibited adult emergence at dosages of 0.5 – 

3.0g/ 20g respectively. There was significant 

difference (p ≤ 0.05) in all emergences in 

cowpea. The effectiveness of this product 

exhibited in suppressing and inhibiting 

ovipositor and adult emergence could be due 

to active ingredients contained in the MPPP. 
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Earlier report has shown that products from 

these plant materials either as oil extracts or 

their powders have been used in the control of 

stored products pest (Adejumo et al., 2013).  

In this study, the use of mixture of chilli pepper 

and bitter leaf powder was able to effectively 

control the ability of Callosobruchus 

maculatus to preserve cowpea seeds during 

storage. This is very important in reducing 

damage caused by the pest in storage. This is 

because C. maculatus is a field to store pest 

and hence any cowpea seeds carrying eggs 

after harvest or those that can be contaminated 

by on already infested cowpea seeds can be 

controlled with the use of this MPPP that have 

been reported to be very effective. Also 

considering their ease of availability, safety, 

low cost and low technology requirement in 

processing as against the synthetic 

insecticides, there is need for their adoption for 

the preservation of stored crop products. These 

MPPP products are edible and non-toxic for 

human consumption.  
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