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Abstract 

The use of Azadirachta indica and Moringa oleifera leaf and bark powder as an alternative 

pests control were compared for the control of Callosobruchus maculatus (weevil)in stored 

cowpea seeds. They were applied at the rate of 0.5g, 1.0g and 1.5g per 30g, and these were 

compared with the control (untreated seeds).The treatments were replicated three times and 

the parameters assessed  were the mortality rate, features of the seeds and the activities of 

the weevils.Improved cowpea varieties (IT99K-1-1) were used in the experiment. The 

protection given by Azadirachta indica bark powder had effectively protected the cowpea 

seeds during the storage period of twenty eight days. There were no significance difference 

between the two powders (Azadirachta indica leaf and bark) and the Moringa leaf powder 

gives protection also than the bark and there was significance difference between the two 

powders. The results indicated that the pests Mortality increased with increasing content 

level of Neem and Moringa powders. Thus, the Neem and Moringa leaf and bark powders 

which are readily available, cheap, and less toxic to the immediate consumers and 

biodegradable can be used as better alternative for protecting cowpea seeds. 
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Introduction  

Neem(Azadirachta indica) 

Neem (Azadirachta indica A. Juss) is also 

known as Neem in the Mahogany family 

Meliceae. It is one of two species in the 

genus Azadirachta; it is a tropical 

evergreen tree native to Indian Sub-

continent including Nepal, Pakistan, 

Bangladesh and Sri Lanka, and it is found 

in other South East countries.The seed, 

bark and leaf contain compounds with 

proven Anti-septic, Anti-viral, Anti-

pyretic, Anti-inflammatory, Anti- ulcer 

and Anti-fungal uses (Anonymous, 2006). 

Neem is the most researched tree in the 

world and is said to be the most 

Promising tree of 2
1st

 Century, it has a 

great potential in the fields of Pest 

Management, Environmental protection 

and medicine. Azadirachta indica is a 

natural source of insecticides, pesticides 

and Agrochemicals (Brahmachari, 2004). 

 

 

Seed storage 

Seed storage is the maintenance of high 

seed germination and vigour from harvest 

until planting. Principal purpose of 

storing seeds is to preserve planting stock 

from one season until the next and to 

maintain the seed in good physical and 

physiological condition from the time 

they are harvested until the time they are 

planted (Daniel and Maria, 

2012).  It is out ofnecessity that resource 

poor farmerscontinueto search and mainta

ined the traditional measure of pests contr

ol by using several plant parts or 

extracts to control these pests (Rajendran, 

2008). 

 

Cowpea (Vigna unguiculata) 

Cowpea (Vigna unguiculata (L.,) Walp) 

is one of the important food legume crops 

in the semi-arid covering Asia, Southern 

Europe, Central and South America. A 

drought tolerant and warm-weathered 

crop, Cowpeas are well adapted to the 

drier regions of the tropics where other 

food legumes do not perform well. It has 

the useful ability to fix atmospheric 

nitrogen through its root nodules, and 

grows well in poor soils with more than 

85% sand, with less than 0.2% of organic 

matter and low levels of phosphorus 

(Singh et al., 2003). They are the most 

indigenous grain legume in Nigeria and 

are popularly known as Bean in the local 

markets with different names attached 

(Oyenuga, 1968). At present, more than 

70% of the world Cowpea production is 

concentrated in three countries, Nigeria, 

Brazil and Niger (Nnanna and Phillips, 

1988).  

 

Moringa (Moringa oleifera)  

Moringa is the most widely cultivated 

species of the genus in the monogenera 

family Moringaceae. The English commo

n names include Moringa, Drum stick 

tree, and horse radish tree. It is native to 

the sub-Himalayan tracts of India, 

Pakistan, Bangladesh and Afghanistan.All 

parts of the Moringa tree are edible and 

have long been consumed by humans 

where its young seed pods and leaf are 

used as vegetables, it can also be used for 

water purification and hand washing and 

sometime used in herbal medicine. 

Moringa seed cake obtained as a by-
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product of pressing seed to obtain oil is 

used to filter water using flocculation to 

produce potable water for animals or 

human consumption (Ndabigengensere et 

al., 1995 and Hellsing et al., 2013). 

 

The Beetles (Callosobruchus maculatus) 

Beetles are by far the largest order of 

insects with 350,000-400,000 

species in four Sub orders (Adephaga, Ar

chostemata, Myxophagal, and Polyphag), 

making up about 40% of all insects 

species described, and about 30% of all 

animals. Though classification at the 

family level is a bit unstable, about 500 

families and subfamily are 

recognized.  The bruchids have four 

distinct stages in their life cycle namely, 

egg, larval (four instars) pupa and adult 

stages. The larvae emerge from the 

underside of the egg and bore into 

the seed. They continue to burrow by 

eating the cotyledon. The larvae molt 

three times before becoming pupae within 

the seed (Howe and Currie, 1964). 

 

Enormous food losses result between 

harvest and consumption especially 

produce from peasant farmers in the 

developing country. It therefore calls for 

urgent priority for the fact that the 

world‘s population is growing 

exponentially with food production at a 

slower rate. Most of these food losses are 

attributed to contamination attack by 

numerous pests such as insects, birds and 

rodents which cause deterioration in 

storage. If inappropriately stored, the 

grains suffer considerable great losses in 

quality, quantity and viability leading to 

severe shortages in the next season. The 

use of conventional pesticides for the 

control of insect pests of stored products 

has negative impact for both human and 

the organisms around due to toxic residue 

and repulsive smell. A good example was 

seen some years back in Lagos when the 

―killer bean‖ menace came up and lots of 

people lost their lives. Thus, this paper 

aimed at assessing the 

comparative efficacy of powdered Neem 

and Moringa (bark and leaf) on cowpea 

seed weevil. 

 

Materials and method   

Study area  

The study was carried- out at the 

Biological Sciences laboratory, Federal 

University Dutse. Muhammad et al. 

(2018) give full description of the study 

area.  

 

Sample collection  

A variety of cowpea seed that is 

susceptible to weevil attack was 

purchased from International Institute of 

Tropical Agriculture (IITA) Kano State. 

Fresh  Neem(leaf and bark) specimen 

were collected around female hostel 

Federal University Dutse (FUD), while 

the Moringa (leaf, and bark) sample were 

also collected from the FUD botanical 

garden. 

 

Collection oftest insects and 

identification 

A small population of cowpea seed 

weevils along naturally infested cowpea 

seeds were obtained from Dutse Ultra-

Modern market.Prior to rearing, the 

insects were identified and authenticated 

at Crop Protection Department, Faculty of 

Agriculture, Bayero University Kano. 

 

Insects rearing 

Insects rearing was conducted according 

to the method described by Tapondju et 

al.(2002). Insects were reared and bred 
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under laboratory conditions at ambient 

temperature of 28+_2
0
C on the seeds of 

cowpea (Vigna unguiculata). Initially, 30 

pairs of 1 - 2 days old adults were placed 

in a plastic bucket containing 3kg of 

cowpea seeds, and were allowed to mate 

and oviposit for about seven days. Parent 

stocks were then removed and cowpea 

seeds containing eggs were covered with 

piece of cloth fastened with rubber band 

to facilitate proper aeration and prevent 

the contamination and escaspe of weevils 

(Tapondju et al.,2002). The subsequent 

progenies of the weevils were used for the 

experiments.  

 

Preparation of plant extracts (Neem 

and Moringa)  

Fresh Neem and Moringa (leaf and bark) 

were collected separately, washed and 

air-dried in the laboratory for three days. 

After complete dryness was achieved, 

they were pounded into powdery form 

with the aid of mortal and pestle. It was 

then sieved  so as to separate the coarse 

form from the fine powdery form. The 

powder was packed inside 

sterilisedenvelopes.  

 

Treatment 

Freshly emerged beetles (Callosobruchus 

maculatus) were collected from stored 

cowpea seeds. Petri dishes of uniform 

size were obtained and used as package 

material for storing the seeds. In each 

sterilized petri dish, 30g of cowpea seeds 

were placed. Four petridishes 

were mixed with 0.5 g of Neem, Moringa 

(leaf, and bark) powder, the procedure 

was repeated for 

1.0g, and 1.5g respectively, another petri 

dish was filled with 30g of cowpea seeds 

without any extract as the positive control 

with three replication each. Another two 

petri dish were filled with 30g of cowpea 

seeds, one was mixed with 0.5g of both 

Neem and Moringa leaf powder as 

interaction, and the other was mixed with 

0.5g of Neem and Moringa bark powder 

(interaction).The same procedure was 

repeated for 1.0g and 1.5g respectively. 

Artificial Infestation was carried- out 

immediately after the application of the 

treatments. Freshly mated weevils were 

used to infest both the treated and 

untreated seeds in their 

containers.The containers were then inocu

lated with three 

Pairs of adults and offspring weevils from 

the culture to the seeds stored in each 

petri dish and then covered with petri dish 

cover. The treatments were kept in 

randomised manner under conducive 

condition in biology laboratory, Federal 

University Dutse. The subsequent 

progenies of the beetles were used for all 

experiments. All the treatment and 

controls were replicated three times. 

 

Observations lasted for a period of 

28days after which the following 

observations were taken after every 

7days: seed weight, number of holes in 

the seed, mortality rate, and number of 

eggs. 

 

Results 

Effect of Neem and Moringa leaf and 

bark powder on cowpea seed features 

Seed weight 

The results of the initial test carried out 

on the cowpea seed to ascertain their 

weight before and after applications of 

treatments are shown in Table 1. The 

result shows that there was significant 

difference between the treatments of the 

means of seed weight for four weeks; 
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these might be due to the activities of the 

weevil feeding on the seeds. 

 

 

 

 

Table 1A: Effect of Neem and Moringa (leaf and bark) powder on mean seed weight 

of Cowpea seed for four weeks 

Conc. NL NB ML  MB 

0.5 28.83 29 28.3 28.3 

0 30 29.98 30.05 30.05 

1 29.8 28.23 29.03 27.85 

1.5 29.1 28.48 29.25 28.6 

NL: Neem Leaf, NB: Neem Bark, ML: Moringa Leaf, MB: Moringa Bark, Note: initial 

seed weight is 30g 

 

Table 1B: Analysis of variance of Table 1A 

Source of 

variation 

SS df MS Fcal Ftab P(same) 

Between groups 2564.6 4 641.15 1.165 2.90 1.676E-18 

Within groups 8.25202 15 0.550135    

Total 2572.85 19     

From the table above p>0.05 level of significant there is no significant difference between 

the treatment combinations. Thus, the Null hypothesis is rejected as calculated value is 

greater than Table value.  

 

Number of holes in the seed  

The result of the test carried out on the cowpea seeds to ascertain the efficacy of Neem and 

Moringa (leaf and bark) powders on the activities of the weevils is shown in table two (2). 

The result shows that there was significant difference between the treatments for the means 

of the number of holes in the seed for four weeks. 
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Table 2A: Effect of Neem and Moringa (leaf and bark) powder on mean of holes in the 

seed of cowpea seed for four weeks 

CONC NL NB ML MB 

0 8 8 4 4 

0.5 11 13 15 11 

1 9 9 13 12 

1.5 14 10 11 12 

 

 Table 2B: Analysis of variance of Table 2A 

Source of 

variation  

SS Df MS Fcal Ftab p(same) 

Between 

groups 

291.3 4 72.825 7.295 2.90 0.001805 

Within 

groups 

149.75 15 9.98333    

Total  441.05 19     

From the table above p<0.05 therefore there is significance difference between the 

treatments. 

The Null hypothesis is rejected as the calculated value is greater than the table value 

(Fcal=7.295>Ftab+2.90). 

 

Effect of Neem and Moringa leaf and bark powder on mortality rate of weevil 

The result of the test carried out on the cowpea seeds treated with Neem and Moringa leaves 

and bark powder to ascertain the effect of the powders on the mortality of the weevils is 

shown in table three (3). The result shows that there was no significant difference between 

the treatments for the means of mortality rate for four weeks. 

 

Table 3A: Effect of Neem and Moringa powder on mean mortality of weevils for four 

weeks 

CONCS NL NB ML MB 

0 1 1 1 1 

0.5 7 8 8 7 

1.0 8 6 7 8 

1.5 8 7 7 8 

NL: Neem Leaf, NB: Neem Bark, ML: Moringa Leaf, MB: Moringa Bark. 

 

Table 3B: Analysis of variance of Table 3A 

Source of 

variation 

SS Df MS Fcal Ftab P(same) 
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Between 

groups 

1658.33 5 331.667 1.164 2.77 0.3646 

Within 

groups 

5130 18 285    

Total  6788.33 23     

From the table above p>0.05, therefore there is no significant difference between the 

treatments combination. Thus, the Null hypothesis is accepted as calculated value is less than 

table value(Fcal=1.164<Ftab=2.77).  

 

Number of eggs 

The results of the test carried out on the cowpea seeds to ascertain the effect of Neem and 

Moringa (leaf and bark) powders on the activities of the weevils are shown in table three (3). 

The result shows that there was significant difference between the treatments for the means of 

the number of eggs laid by the weevils for four weeks. 

 

Table 4A: Effect of Neem and Moringa (leaf and bark) powder on mean number of eggs 

in the Cowpea seeds for four weeks 

CONC NL NB ML MB 

0 45 99 61 61 

0.5 34 27 38 42 

1 31 43 46 51 

1.5 24 66 38 53 

 

Table 4B: Analysis of variance of Table 4A 

Source of 

variation 

SS Df MS Fcal Ftab p(same) 

Between 

groups: 

8349.8 4 2087.45 8.475 3.06 0.0008773 

Within 

groups: 

3694.5 15 246.3    

Total: 12044.3 19     

From the Table above p<0.05 therefore there is significance difference between the 

treatments. 

The Null hypothesis is rejected as the calculated value is greater than the table value 

(Fcal=8.457>Ftab=3.06) 

 

Discussion 

Control of stored-product insect 

populations is primarily dependent upon 

continued applications of insecticides 

(White and Leach, 1995). In spite of its 

efficacy, their repeated use for several 

decades has disrupted biological control 

system by natural enemies and led to 

outbreaks of insect pests, widespread 

development of resistance. Undesirable 
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effects on non-target organisms, and 

environmental and human health concerns 

(Subramanyam and Hagstrum, 1995).This 

study shows that the bark powder of A. 

indica and the leaf powder of Moringa 

oleifera is effective to protect cowpea 

seeds in the store, and these powders can 

be easily prepared by the farmers to 

protect their grains in the store.Neem plant 

contains a substance called Azadirachtin, a 

substance that is biocidal in its properties 

(Jain et al., 2000). Probably, the 

superiority of Neem bark over Neem leaf 

powders could be attributed to a much 

higher concentration of Azadirachtin in 

them. In the Moringa bark, it was 

observed that up to 50% Mortality was 

seen at the 0.5g content level, up to 80% at 

1.0g and about 80% Mortality at 1.5g 

while a slightly less than 80% Mortality 

was seen in the leaf of the Moringa plant. 

 

Between the Moringa leaf, and bark, the 

leaf powder shows more insecticidal 

activity against C. maculatus and can be 

used for the control of this cowpea weevil, 

followed by the bark. Moringa leaves 

powder, therefore conformed to the 

properties required in chemicals for 

controlling insect feeding on plants 

thatinclude toxicity to adults, reduction of 

oviposition deterrence. This is in 

conformity with earlier report by (Anita et 

al., 2012). It is evident from our result that 

among the two plant powders tested for 

insecticidal activities, the plant powders of 

Azadirachta indica (bark) and M. oleifera 

(leaf) were the most effective in 

controlling the population of C. maculatus. 

Plant powders have been used to suppress 

the population of storage pests (Ogunleye, 

2000; Onu and Baba, 2003). In this study, 

the resultant high mortalities of adult C. 

maculatus observed on cowpea seeds 

treated with plant powders could be due to 

contact toxicity resulting in blockage of 

the spiracles (Lale, 2002; Steve, 2010). 

 

Conclusion      

The result of this study has shown how the 

various Neem and Moringa powders 

controlled the C. maculatus in many ways, 

which include suppression of egg laying 

and progeny development. In the present 

study, both A. indica and M. oleifera 

extracts showed promising insecticidal 

activity against C. maculatus. It is evident 

from the result of this study that among the 

two plant powders tested for insecticidal 

activities, the plant powders of A. indica 

especially the bark were the most effective 

in controlling the population of C. 

maculatus  followed by the leaf while the 

Moringa leaf were also effective for 

controlling the cowpea weevils. However, 

Moringa bark has the least potency against 

C. maculatus.  

 

Recommendations 

The use of A. indica barkas bio-pesticides 

in the control of C. maculatus is 

recommended to both small and large-

scale cowpea farmers as alternative to the 

issue of chemicals in controlling cowpea 

seed weevil.Further research should be 

carried out to test the effectiveness of 

Moringa bark on controlling the Cowpea 

weevils at higher content level. 
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