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ABSTRACT. Cowpea (Vigna unguiculata 
(L.) Walp.), one of the most important 
leguminous crops, is widely cultivated 
throughout the tropics, especially in the 
savanna regions of the world. However, its 
seed is attacked by several insect pests both 
in the field and in storage, especially the 
cowpea weevil. To control weevils, most 
farmers have adopted the use of chemical 
insecticides, but these insecticides come with 
health and environmental problems, and as a 
result, there is advocacy for the use of bio-
pesticides in the form of tree botanicals. This 
study was conducted to assess the effects of 
neem leaf powder (NLP), moringa leaf 
powder (MLP), and camphor against the 
cowpea weevils (Callosobruchus maculatus) 
in a completely randomized design. Six 
treatments were used and allocated as T1 

(control), T2 (4g of camphor), T3 (25g of 
NLP only), T4 (25g of MLP only) T5 (50g 
of NLP only) and T6 (50g of MLP). The 
treatments were replicated three times. The 
parameters studied were the numbers of 
damaged and undamaged seeds, the numbers 
of dead and live weevils, and the taste of 
cowpea seeds. The treatments effectively 
protected the cowpea seeds during the 
storage period of eight weeks. The 
preservation of cowpea seeds given by 
camphor was significantly different from the 
other treatments. However, there was no 
significant difference (p >0.05) between the 
neem and moringa leaf powders treatments. 
The use of moringa and neem leaf powders 
might be adopted by cowpea farmers in sub-
Saharan Africa as alternative, cheap, and 
available sources of biopesticides to use as 
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chemical insecticides. If cowpea seeds are to 
be stored for consumption purposes, moringa 
leaf powder should be used since most 
respondents preferred the taste of cowpea 
seeds treated with moringa. Additionally, the 
storage duration of eight weeks was too short 
for the experiment, so further studies can be 
carried out for an extended period of more 
than eight weeks. 
 

Keywords: neem; moringa; cowpea seeds; 
biopesticide; storage. 

 
INTRODUCTION 

 

Cowpea (Vigna unguiculata L. 
Walp) is an essential leguminous crop 
cultivated throughout all ecological 
zones of sub-Saharan Africa (Nkhoma et 
al., 2020). As a major food staple, 
cowpea accounts for about 23–32% of 
the plant protein consumed by 
indigenous people in the tropics 
(Kpoviessi et al., 2019; Abebe and 
Alemayehu, 2022). Hiama et al. (2019) 
reported that, aside from the nutritional 
benefits of cowpea, it is an important 
means for soil fertility improvement in 
tropical soils through nitrogen fixation. 
In the tropics, infestation of cowpea 
seeds by weevils is a major constraining 
issue in the longevity of cowpea seeds in 
storage (Adebayo and Anjorin, 2018; 
Mishra et al., 2018; Boukar et al., 2020) 
due to the failure of smallholder farmers 
to store seeds using appropriate methods 
of storage (Mobolade et al., 2019; 
Omoigui et al., 2020). Additionally, 
grain damage and losses occur in storage 
due to inadequate storage structures and 
a lack of efficient pest management 
strategies in the tropics (Kiruba et al., 
2012). The poor storage of cowpea seeds 
is a recipe for the cowpea weevil 
(Callosobruchus maculatus) to infest 

and destroy seeds during the storage 
period (Kpoviessi et al., 2019; Seidu, 
2019; Ileke et al., 2020). Callosobruchus 
maculatus is a major destructive pest of 
stored cowpea seeds in many tropical 
and subtropical regions around the 
world, causing qualitative and 
quantitative damage during storage 
(Kiruba et al., 2012; Adebayo and 
Anjorin, 2018; Jehajo and Din, 2020). 
Most tropical farmers secure low yields 
of about 200–300 kg/ha on average, 
which is attributed to insect pest attacks 
both in the field and in storage 
(Tiroeselea et al., 2019). According to 
studies by Sugri et al. (2021), and 
Bidzakin et al. (2022), about 17–50% of 
cowpea seed losses can be attributed to 
poor postharvest handling in developing 
countries. Infestation starts in the mature 
crop in the field, at the threshing floor, 
and is eventually carried into the 
storehouse, leading to seed deterioration 
under ambient storage conditions where 
seeds are severely damaged (Kumar et 
al., 2020). This results in loss of seed 
weight, loss of viability and loss of 
market value of stored seeds—setbacks 
to tropical food security (Kamara et al., 
2014). Baributsa and Njoroge (2020) 
reported that most smallholder farmers 
have resorted to using a wide range of 
pest management strategies to decrease 
damages and losses caused by the 
cowpea weevil in storage. Management 
of cowpea weevils by most smallholder 
farmers is centred on the usage of 
chemical insecticides, including 
camphor (Lengai and Muthomi, 2018; 
Lengai et al., 2020). 

However, the predominant use of 
these chemical insecticides is not 
sustainable due to their long-term effects 
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on the environment and, human health 
and them altering organoleptic 
properties of stored seeds (Kiruba et al., 
2012; DiBartolomeis et al., 2019). Akami 
et al. (2017) reported that the frequent 
use of chemical insecticides resulted in 
these weevils becoming resistant, which 
can subsequently lead to a qualitative 
and quantitative reduction in the quality 
of stored seeds. As a result, the search 
for botanicals as a cheap and sustainable 
alternative for controlling stored cowpea 
pests has evolved and been advocated in 
sub-Saharan Africa over the years 
(Obanyi, 2018). To control cowpea 
weevils in storage, most resource-poor 
farmers in sub-Saharan Africa have 
adopted indigenous methods such as ash, 
dry pepper, and extracts from tree 
botanicals including Senna/Cassia 
occidentalis, Vittallaria paradoxa, Piper 
guineense and Eucalyptus, of which 
neem and moringa cannot be overlooked 
(Abdullahi, 2011; Race et al., 2012; 
Abed, 2020). 

Neem is classified under the family 
Maliaceae, with its various parts used 
for treating several diseases due to its 
antibacterial, antifungal, antiviral, and 
antimalarial properties (Ilesanmi and 
Gungula, 2013; Islas et al., 2020). Oguh 
et al. (2019) reported that leaf extracts 
from plants need to restrain the growth 
and development of plant pathogens, 
whereas neem oil with azadirachtin as 
the major constituent has insect repellent 
and inhibitory properties. Additionally, 
moringa is a multipurpose agroforestry 
tree species in tropical and subtropical 
regions of the world, and it is 
categorized in the family Moringaceae 
(Race et al., 2012; Abiyu et al., 2018; 
Devkota and Bhusal, 2020). The various 

parts of moringa contain important 
constituents essential for antimicrobial 
activity, analgesic activity, and 
antihypertensive activity, which makes it 
ideal to be used as an insecticide 
(Kamran et al., 2020; Chhikara et al., 
2020). Studies have confirmed that 
camphor has biological properties such 
as insecticidal, antimicrobial, antiviral, 
anticoccidial, antinociceptive, anticancer 
and antitussive activities (Chen et al., 
2013, 2018; Zhang et al., 2018). 

Despite the potential of moringa 
and neem leaf powder and camphor to 
control pests of stored grains, there is 
little information on their use in the 
tropics to control cowpea weevils (Race 
et al., 2012; Blay, 2019). Therefore, this 
study seeks to assess the potential of 
neem and moringa leaf powder as 
alternative methods of cowpea 
preservation that are cheap, available, 
and affordable, with lasting preservative 
effects and that are indigenous to 
resource-poor farmers, marketers and 
consumers of cowpea in sub-Saharan 
Africa. 

 
MATERIALS AND METHODS 

 

Description of the Study Area 
The experiment was carried out at the 

Faculty of Renewable Natural Resources 
(FRNR) laboratory of Kwame Nkrumah 
University of Science and Technology, 
Kumasi-Ghana. The multiannual average 
values of precipitation are in the range of 
1300-1600 mm and the air temperature is 
between 22 - 31 ºC. 

 

Experimental Approach and Procedure 
Cowpea seeds were acquired from the 

Crop Research Institute of the Council for 
Scientific and Industrial Research (CSIR) at 
Fumesua. Neem and moringa leaves were 
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collected from KNUST University. To avoid 
photochemical breakdown of the active 
ingredients leaves were dried under shade at 
25º C for two weeks. Using a mortar and 
pestle, the dried leaves were ground into 
powder, sieved with 0.2-mm mesh, and 
stored in a cool, dry place until use. Four 
grams of camphor (Kamara et al., 2014), a 
chemical insecticide, was acquired at an 
agrochemical shop. The leaf powders were 
weighed using a beam balance and divided 
into 25 g of neem leaf powder (NLP), 25 g 
of moringa leaf powder (MLP), 50 g of neem 
leaf powder (NLP) and 50 g of moringa leaf 
powder (MLP). Jute sacks were purchased 
from the market, cut into pieces, sewn into 
72 mini sacks measuring 20 cm by 30 cm, 
and sterilized to eliminate any insect pests 
that may have been present. Two hundred 
cowpea seeds (Blay, 2019) were placed in 
each mini sack. The various leaf powders 
and the camphor were thoroughly mixed 
with the seeds, tied up with ropes and kept at 
room temperature (20–23oC) in the 
laboratory. These were sampled every eight 
weeks, and observations were done every 
two weeks (i.e., 2, 4, 6, and 8 weeks). 

 

Experimental Design 
and Treatment Allocation 

The experiment was laid out in a 
complete randomized design with six 
treatments replicated three times. The 
treatments were: T1: Control (No NLP and 
MLP), T2: 4g of Camphor, T3: 25g of NLP, 
T4: 25g of MLP, T5: 50g of NLP, and T6: 
50g of MLP, where NLP= Neem Leaf 
Powder and MLP= Moringa Leaf Powder. 
The sampling period was eight weeks. 

 

Data Collection 
Data were collected on the number of 

live weevils, the number of dead weevils, 
and the number of damaged and undamaged 
seeds. The number of weevils was obtained 
by counting and recording the numbers of 
live weevils and dead weevils in each-mini 
sack every two weeks. The number of 
damaged seeds was calculated by counting 

all of the seeds in each mini sack that had at 
least one weevil infestation hole. The 
number of undamaged seeds was also 
determined by counting all of the seeds in 
each mini sack that did not have a 
perforation or hole caused by weevil 
infestation. Cowpea seeds were cooked after 
storage, and sensory analysis was carried out 
using ten respondents. 

 

Data Analysis 
The collected data was analysed for 

differences using the analysis of variance 
(ANOVA) technique based on STATISTIX 
7 software at a probability level of 5% level 
of significance. The Least Significant 
Difference (LSD) was employed to compare 
the means that were significantly different. 
Results are presented in tables and in a 
graph. 

 
RESULTS 

 

Number of damaged cowpea 
seeds from 2WAS to 8WAS 

The effects of the Neem Leaf 
Powder, Moringa Leaf Powder, and 
Camphor treatments on the number of 
damaged cowpea seeds for the duration 
of storage are shown in Table 1. There 
was a significant difference (p ≤0.05) in 
the number of damaged cowpea seeds 
from the treatments on a weekly basis. 
Treatment T1 had the greatest number of 
damaged seeds, while treatment T2 had 
the lowest number of damaged seeds. At 
week two, T1 had the greatest number of 
damaged seeds (34.33), which was 
significantly different from the 
remaining treatments (p = 0.0012). 
Similar results were recorded at weeks 6 
and 8. However, at week 4, T1 recorded 
the greatest number of damaged seeds, 
with T5 recording the lowest number of 
damaged seeds, which were significantly 
different (Table 1). 
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Number of undamaged cowpea 
seeds from 2WAS to 8WAS. 

Table 2 shows the number of 
undamaged cowpea seeds from the 
Neem Seed Powder, Moringa Leaf 
Powder, and Camphor treatments. The 
number of undamaged cowpea seeds 
followed a similar pattern to the number 
of damaged cowpea seeds, ranging from 
2WAS to 8WAS. The analysis of 
variance showed a significant difference 
between treatment means with p-values 
of 0.0000. Treatment T2 had the greatest 
number of undamaged seeds, while 
treatment T1 had the lowest number of 
undamaged seeds. At week 2, T4 had the 
greatest numbers of undamaged seeds, 
which was not significantly different 
from T2, T3, T5, and T6, but was 

significantly different from T1 (p = 
0.0012). Similar observations were made 
at weeks 6 and 8. On the contrary, T2, 
T3, T5 and T6 recorded the greatest 
numbers of undamaged seeds, which 
were significantly different from T1 and 
T4 (p = 0.0030) (Table 2). 

 
Number of Live Weevils from 2WAS 
to 8WAS. 

Table 3 shows that there were no 
significant differences in the numbers of 
live weevils for the various treatments at 
2WAS and 6WAS. On the contrary, 
there was a significant difference 
(p≤0.05) between treatment means in 
terms of the number of weevils that 
survived at 4 and 8 WAS.  
 

 

Table 1 - The Number of Damaged Cowpea Seeds from 2 to 8 Weeks after Storage 

Treatment 2WAS 4WAS 6WAS 8WAS Means 

T1 (Control) 34.3±2.85a 34.7±4.41a 144.3±18.9a 195.0±3.6a 102.1±21.5a 

T2 (4 g of C) 10.3±3.38b 10.3±2.33c 11.7±0.88b 14.0±3.1b 11.6±1.2b 

T3 (25 g NLP) 14.0±4.51b 18.7±1.76bc 41.0±10.0b 32.3±4.6b 26.5±4.1b 

T4 (25 g MLP) 9.7±1.76b 23.7±5.84ab 43.0±11.7b 21.3±12.9b 24.4±5.3b 

T5 (50 g NLP) 13.3±3.33b 11.0±2.08c 22.7±4.67b 27.3±1.5b 18.6±2.4b 

T6 (50 g MLP) 17.7±2.19b 12.7±3.28bc 28.0±4.04b 15.3±10.8b 18.4±3.1b 

p-VALUE   0.0012   0.0030    0.0000     0.0000     0.0000 
LSD   9.6533  11.054   31.707    22.855    26.420 
Means accompanied by the same letter(s) are not significantly different at (p ≤ 0.05%) using  
Least Significance Difference (LSD). WAS=Weeks After Storage 

 
Table 2 - The numbers of undamaged cowpea seeds from 2 to 8 weeks after storage 

Treatment 2WAS 4WAS 6WAS 8WAS Means 

T1 (Control) 165.67±2.9b 165.3±4.4c 55.67±18.9b 5.00±3.6b 97.92±21.5b 

T2 (4 g of C) 189.67±3.4a 189.7±2.3a 188.3±0.88a 186.0±3.1a 188.42±1.2a 

T3 (25 g NLP) 186.00±4.5a 181.3±1.8ab 159.0±10.0a 167.7±4.6a 173.50±4.1a 

T4 (25 g MLP) 190.30±1.8a 176.3±5.8bc 157.0±11.7a 178.7±12.9a 175.58±5.3a 

T5 (50 g NLP)  186.67±3.3a 189.0±2.1a 176.0±5.0a 176.0±5.0a 180.58±2.8a 
T6 (50 g MLP)  182.30±2.2a 187.3±3.3ab 172.0±4.0a 172.0±4.0a 181.58±3.1a 

p-VALUE  0.0012      0.0030      0.0000      0.0000      0.0000 
LSD  9.6522    11.1    31.796    22.055    26.469 

Means accompanied by the same letter(s) are not significantly different at (p ≤ 0.05%) using  
Least Significance Difference (LSD) 
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In terms of overall treatments, 
treatment T1 had the most live weevils 
(10.67), while treatment T2 had the 
fewest live weevils (0.00). At weeks 2 
and 6, there was no significant 
difference in the number of live weevils 
with respect to the various treatments. 
However, at week 4, T4 had the highest 
number of live weevils, which was not 
significantly different from T1 and T6 
but was significantly different from T2, 
T3, and T5 (p=0.0497). At week 8, T3 
had the highest number of live weevils, 
which was significantly different from 
the remaining treatments (p=0.0206) 
(Table 3). 

 
Number of Dead Weevils from 2WAS 
to 8WAS.  

In regards to the overall mean 
number of dead weevils, there was a 
significant difference (p = 0.0000). On a 
weekly basis, there was also a significant 
difference (p≤0.05) between the applied 
treatment means from 2 WAS to 8 
WAS. T1 had the highest number of 
dead weevils, whilst T2 recorded the 
lowest number of dead weevils (Table 
4). At week 2, T5 and T1 recorded the 
highest numbers of dead weevils, which 
were significantly different from other 
treatments, with T2, T3, and T4 
recording the lowest numbers of dead 
weevils. However, at weeks 4, 6 and 8, 
T1 had the greatest number of dead 
weevils, which were significantly 
different from the remaining treatments 
(Table 4). 

 

Table 3 - Numbers of live weevils from 2 to 8 weeks after storage 

Treatment 2WAS 4WAS 6WAS 8WAS Means 

T1 (Control) 5.00±1.5 6.67±2.0ab 27.00±9.1 4.00±2.7b 10.67±3.5a 

T2 (4 g of C) 0.00±0.0 0.00±0.0b 0.00±0.0 0.00±0.0b 0.00±0.0c 

T3 (25 g NLP) 2.33±1.5 3.67±0.9b 15.33±7.3 12.00±3.6a 8.33±2.4ab 

T4 (25 g MLP) 2.33±0.9 12.00±4.2a 18.67±1.5 2.33±1.5b 8.83±2.3a 

T5 (50 g NLP) 2.33±1.9 2.67±1.5b 4.00±2.1 1.67±1.2b 2.67±0.8bc 
T6 (50 g MLP) 3.33±0.7 7.00±3.1ab 9.67±7.2 3.00±1.5b 5.75±1.9abc 

p-VALUE   0.1987    0.0497   0.0520   0.0206   0.0067 
LSD   3.0526NS    5.0666  55.582NS   40.768   38.229 
Means accompanied by the same letter(s) are not significantly different at (p ≤ 0.05%) using  
Least Significance Difference (LSD)  

 
Table 4 - Number of dead weevils from 2 to 8 weeks after storage 

Treatment 2WAS 4WAS 6WAS 8WAS Means 

T1 (Control) 6.00±1.0ab  16.33±3.2a 127.7±31.2a 248.7±15.9a 99.67±30.6a 
T2 (4 g of C) 3.00±1.5bc 4.33±0.9b 3.00±1.5b 5.00±1.15b 3.83±0.6b 
T3 (25 g NLP) 2.00±1.0b 6.67±0.3b 23.00±9.5b 29.33±1.20b 16.08±3.9b 
T4 (25 g MLP) 2.33±0.9b 4.00±0.6b 47.00±26.7b 30.00±25.5b 20.83±9.7b 
T5 (50 g NLP) 7.00±0.6b 3.33±1.8b 25.67±10.6b 31.00±6.35b 16.75±4.5b 
T6 (50 g MLP) 3.33±0.7b 4.67±1.3b 46.33±7.8b 12.67±10.2b 316.75±5.9b 
p-VALUE 0.0176   0.0010 0.0059 0.0000 0.0000 
LSD 3.0526   5.0666 55.582 40.768 38.229 

Means accompanied by the same letter(s) are not significantly different at (p ≤ 0.05%) using  
Least Significance Difference (LSD) 
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Sensory Analysis. 
Ten respondents were used for the 

sensory analysis to assess the effect of 
the treatments on the taste of cowpea 
seeds after an eight-week storage period. 
The cowpea seeds from the various 
treatments were cooked and served to 
the respondents to eat and give their 
taste preferences. Out of the 10 
respondents used, all preferred the taste 
of cowpea seeds from T1 (control), T4 
(25 g MLP), and T6 (50 g MLP). Ninety 
percent of the respondents preferred the 
taste of cowpea from T3 (25 g NLP), 
while 80% preferred the taste of seeds 
from T5 (50 g NLP). On the contrary, a 
minority of the respondents (30%) liked 
or preferred seeds from T2 (Camphor) 
(Figure 1). 
 

DISCUSSION 
 
Effects of Neem Leaf Powder, 
Moringa Leaf Powder and Camphor 
on the Number and Quality (Damaged 
and Undamaged) of Cowpea Seeds 
and the Population (Live and Dead) of 
Weevils. 

This study shows that neem leaf 
powder, moringa leaf powder, and 
camphor (chemical insecticides) have an 
insecticidal effect on Callosobruchus 
maculatus and can be used to control the 
cowpea weevils during storage. With 
regards to seed quality, little damage 
from weevils was recorded in the seeds 
treated with the applied treatments 
compared to the control. This could be 
attributed to the fact that both organic 
and inorganic insecticides containing 
active constituents have the potential to 
protect stored seeds of cowpea by either 
repelling or disrupting the feeding 

activities of these weevils, either in the 
field or in storage (David, 2019; Ukoroije 
and Otayor, 2020; Ileke et al., 2020). 

Among all the treatments, camphor 
appeared to be more effective in 
controlling the activities of the weevils, 
which can be attributed to the presence 
of high amounts of polyphenols. 
However, there was no significant 
difference between seeds treated with 
camphor and the plant botanicals. This is 
an indication that the tree botanicals 
provided the required chemicals for 
controlling the cowpea weevil, as 
reported by previous studies by 
Ogunwolu and Odunlami (1996) and 
David (2019). The findings obtained in 
this study agree with Paul et al. (2009) 
and Fotso et al. (2018), who reported 
that powdered plant parts could 
adequately protect stored grains against 
storage insects and pests. The presence 
of the active ingredient azadirachtin in 
the leaves may explain the reduction in 
weevil activity in seeds treated with 
neem leaf powder. Azadirachtin could 
be used as an insect repellent, a feeding 
inhibitor, a growth retardant, and a 
sterilant. Azadirachtin has both direct 
and systemic action on the eggs and on 
insects, thereby reducing their survival 
(Isman, 2006; Castilhos et al., 2018). 
Katamssadan et al. (2016) reported that 
azadirachtin has an antifeedant, 
sterilizing, and morphogenic effect on 
target pest species when elaborating on 
the pesticide properties of neem. It is 
structurally similar to the insect hormone 
ecdysone, which controls the moulting 
process.  
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Figure 1 - Sensory analysis by respondents 
 

The capacity of the insect to emit 
this hormone appears to be inhibited by 
azadirachtin, and as a result, the 
moulting process is hampered, thereby 
disrupting the insect's life cycle. 

This study has also proved that 
moringa leaf powder is as effective at 
controlling the weevils of stored cowpea 
seeds as neem leaf powder. This could 
be attributed to the leaf powders' anti-
oviposition, delayed egg hatching, and 
insect growth-disrupting properties. The 
leaves of Moringa oleifera have been 
reported by Loebel (2002) to 
demonstrate antioxidant activity due to 
their high amounts of polyphenols. It 
prevents oxidative damage to major 
biomolecules and gives significant 
protein protection against oxidative 
damage. This is consistent with previous 
research by Anita (2012), who claimed 
that the seeds of the moringa contain 

coagulant lectin and the crushed leaves 
of the plant can kill insects by disrupting 
digestion and causing moulting. 
 
Effect of Neem Leaf Powder, Moringa 
Leaf Powder and Camphor on the 
Taste of Cowpea Seeds. 

Results from the sensory analysis 
demonstrated that most of the 
respondents preferred cowpea seeds 
treated with moringa leaf powder to 
those treated with either neem leaf 
powder or camphor. This could be 
attributed to the fact that the leaves of 
moringa do not contain chemicals, 
which can cause a change in taste when 
used as a biopesticide to store 
agricultural produce, especially 
cowpeas. The present finding agrees 
with Madukwe et al. (2012), who 
pointed out that M. oleifera can be used 
as a biopesticide due to the leaves being 
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completely safe for consumption and 
having no known negative side effects or 
toxic constituents. The respondents also 
stated that the cowpea seeds treated with 
neem leaf powder tasted bitter. This 
could be due to the presence of an active 
ingredient known as azadirachtin, 
causing the seeds to taste bitter. This 
therefore rendered the seeds unpalatable 
for consumption by the respondents, as 
reported by previous findings by 
Akinkurolele et al. (2006), Oni andIleke 
(2008) and Blay (2019). 

 
CONCLUSIONS 

 

The application of M. oleifera leaf 
powder, A. indica leaf powder, and 
camphor significantly reduced seed 
damage and weevil populations over the 
control treatment. Treatment effects on 
seed quality and weevil populations at 
different levels were statistically similar, 
which is an indication that tree 
botanicals have the potential to reduce 
seed damage and weevil populations 
when used as biopesticides similar to 
chemical insecticides. Also, most 
respondents preferred the taste of 
cowpea seeds, the control or those 
treated with moringa leaf powder. 

 
RECOMMENDATIONS 

 

The use of M. oleifera and A. 
indica leaf powders might be adopted by 
cowpea farmers in sub-Saharan Africa as 
an alternative, cheap, and available 
source of biopesticide. Farmers can use 
either neem leaf powder or moringa leaf 
powder to store cowpea seeds for 
propagation because their leaves are 
always available all year and there is no 
significant difference between the neem 

and moringa leaf powder treatments. 
More-so, if cowpea seeds are to be 
stored and used for food or consumption, 
then farmers can use moringa leaf 
powder since it does not negatively 
affect the taste of the seeds after storage. 
Additionally, the total storage duration 
of eight weeks was too short for the 
experiment, so further studies can be 
carried out for an extended period of 
more than eight weeks. 
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