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ABSTRACT 

In order to evaluate the efficacy of lime (Citrus aurantifolia) peels in the control of 
cowpea weevils, a study was carried out on stored infested and non-infested 
cowpeas seeds which were treated with 5g of powdered lime peels and 2g of dress 
force. The control did not include any of the two potential pesticides. The infested 
seeds were covered with net of 0.2mm mesh size to prevent the entry of insects and 
to aid ventilation, while the non-infested cowpeas were left opened for natural 
weevil infestation. The effects of these treatments for infested and non-infested 
seeds were evaluated using different doses of the treatments. Results showed that 
the presence of the two pesticides had significant (P < 0.05) effect on the mortality 
rates of weevils  in all the days but was higher in  powdered 5g powdered lime peels 
between days 17 and 19 with the values  (12.33  and 12.00)  which is higher than 
the 2g dress force  of the same day with the values (8.00  and  14.00) but was lowest 
in the control in the same day with the values (5.33  and 6.33) respectively, this also 
caused a reduction in number of seeds infested and number of adults weevils eggs 
laid. Significant differences were observed at (P< 0.05) on the effect of the lime peels 
on C. maculatuscompared to the control, treatment of both infested and non-infested 
cowpeas. Limepeels were found to be efficacious in the management of cowpea 
weevils (C. maculatus) in storage which is more environmentally friendly. 
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INTRODUCTION 

Legume storage plays an important 
role in the ability of any nation to feed 
its citizens. In predominantly 
agricultural countries, there is usually 
an abundance of food immediately 
following harvest and where 
appropriate storage technology is 
available, the surplus is usually stored 
against the period of scarcity.     The 
cowpea seed beetle, Callosobruchus 
maculatus (F.) is a cosmopolitan pest 
of stored grain legumes, especially 
cowpeas, Vigna unguiculata (L.) Walp., 
in the tropics and subtropics [1], where 
a substantial part of world cowpea 
production comes from Nigeria with 
about 4 million hectares and 
approximately 1.7 million tonnes of 
beans annually [2]. 

However rising prices and 
infrastructural problems impose 
considerable restrictions to their use, 
moreover, synthetic insecticides 
involve risks for human health and the 
environment especially when 
improperly used which may be 
common among uneducated rural 
farmers in Africa [2]. Since the last 
three decades, plant-derived 
insecticides have been vigorously 
investigated worldwide, as possible 
replacement for the synthetic 
insecticides in stored products 
protection [3]. Plant products such as 
vegetable oils, essential oils, volatile 
oils, crude extracts and powders have 
been tested against C. maculatus, ([4]; 
[5]). 

Four subspecies are recognized; of 
which three are cultivated others areV. 
textilis, V. pubescens, and V. sinensis): 
cowpea is a common name for large 
seeds of several genera of the 

flowering plant family Fabaceae (also 
known as Leguminosae) which are 
used for human or animal food. There 
are 7 varieties of cowpea which are 
named as Black eye or Purple eye peas, 
Brown eye peas, Crowder peas, Cream, 
White acre type, Clay types and Forage 
cultivars. Man uses mostly synthetic 
insecticides for the control of these 
stored legume insect pests.  

These insecticides have a potential 
health hazards and affect non target 
organism; as well as enhancing 
environmental disaster [6]. The use of 
plant products as insecticide is one of 
the most important locally available 
biodegradable and inexpensive 
methods for the control of pest of 
stored products.This study is aimed at 
evaluating the efficacy of lime peels in 
the control of cowpea weevil 
(Callosobruchus maculatus) in Keffi 
Local Government Area. 

 

MATERIALS AND METHODS 

Study area 

This research work was carried out at 
Nasarawa State University, Plant 
Science and Biotechnology laboratory, 
Keffi, Nigeria. 

Area of survey 

Lime fruits were obtained from keffi 
market in keffi Local Government Area 
of Nasarawa State which were then 
peeled and air dried in the laboratory 
at the department of plant science, 
Nassarawa state university, keffi. This 
town is in the northern Guinea 
Savannah Region of Nigeria with 
tropical hinterland climate [7]. Keffi is 
located at latitude 7.370N and 
longitude 9.150E of the equator, 
around North-West of Nasarawa State 
Senatorial Zone [8] and the population 
of 92,664 persons by 2006 census. 
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Sample collection and layout of the 
experiment 

The lime fruits obtained from Keffi 
market were used in carrying out the 
study. Lime fruits were carefully 
peeled using a sharp razor blade to 
remove the epicarp which contains 
chloroplast and oil sacs. The peels 
were air dried in the laboratory for (7) 
seven consecutive days; until they 
became brittle. The peels were ground 
into fine powder using mortar and 
pestle, the fine powder was bottled and 
kept until use to  ensure that the active 
ingredients were not lost and they 
were stored in a cool dried place in the 
laboratory until when needed [9]. 

The cowpea seeds were heated in the 
oven at 600 C for 2 hours to ward off 
any stage of insect infestation. 
Eighteen (18) plastic cups were 
purchased and used for the 
experiment. Infested cowpea seeds 
were obtained from Keffi market; 
plastic cups were sterilized before use. 
One   hundred cowpea seeds were put 
in each plastic cup and 20 weevils 
obtained from infested maize seeds 
were introduced into each plastic cup 
and shaken gently to ensure thorough 
mixing of the seeds and the weevils. 
Three (3) cups labeled A, B, and C 
containing the cowpea seeds and 
weevils were treated with 5g of ground 
lime powder which were labeled D, E 
and F containing cowpea seeds and 
weevils were treated with 2g of Dress 
force synthetic pesticides  and the 
other three (3) labeled G, H and I were 
left as control. 

Non-infested cowpea seeds devoid of 
weevils obtained from the same source 
were introduced into the remaining 
nine (9) plastic cups, three (3) of them 
labeled J, K and L were treated with 2g 

of synthetic pesticide (Dress force 
containing Imidacloprid, Metalaxyl, 
and Tebuconazol) while another three 
(3) labeled M, N and O were treated 
with 5g of ground lime powder. The 
remaining three (3) plastic cups P, Q 
and R containing clean cowpea seeds 
served as control. All the plastic cups 
except J K L, M N O, and P Q R were 
covered with net (0.2mm mesh size) to 
aid ventilation and prevent escape and 
entry of insects [10].  

 

 Experimental design 

The experimental set-up was in the 
laboratory cupboards. The time for the 
infestation was noted and recorded 
properly.  All Treatments were 
arranged in a Completely Randomized 
Design (CRD). The experiment setup 
was observed over a period of four (4) 
weeks. 

 Data collection 

After pest introduction, the set up was 
allowed to remain for 7days to enable 
the weevils acclimatize to the new 
environment at one week after the 
introduction of the weevils. Thereafter, 
data were collected every two days, for 
both infested and non-infested seeds 
respectively with the parameters as 
follows; numbers of dead weevils, 
number of new weevils, and number of 
perforated seeds were determined. 

  

         Data analysis 

The data collected were analyzed using 
ANOVA to determine the means among 
the studied lime peels  and compare 
the means between  the  powdered 
extracts  and synthetic powdered 
extracts (Dress force) as preservatives 
against stored cowpea weevils using 
parameters, earlier stated, and least 
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significant difference (LSD) were  used 
to compare between the two 
treatments used for this study. 

 

RESULTS 

There was a significant (p < 0.05) 
difference between the control 
treatments and seeds treated with 
pesticides in infested cowpeas. It was 
observed that there was an increased 
mortality rate of weevils in cowpeas 
treated with 5g lime peels and 2g dress 
force respectively in all the days 
recorded but it was higher in days 17 
and 19 in the treatments with the 
values 12.33 and 12.00 for the lime 
peels with the values 8.00 and 14.00 
for the Dress force respectively, while 
there was a decreased mortality rate of 
weevils in the control (Table 1). 

However, Results in Table 2 showed 
significant (P < 0.05) differences 
between the control treatments and 
pesticides of infested cowpeas. It was 
observed that there was a decrease in 
the emergence of adult weevils in 
cowpeas treated with the various 
pesticides respectively, while there 
was an increase in the emergence of 
adult weevils in the control treatments, 
though it was observed that no 
emergence of weevil in the infested 
cowpea in the treatment of Dress force 
in days 17 1nd 19 respectively and no 
emergence of weevil was also 
observed in the control on day 17. 

It was observed in Table 3 that there 
was significant (P < 0.05) difference 
between the pesticides and control 
treatments of infested cowpeas. 
However, there was no effect on the 
Number of Eggs Laid in infested 
cowpea between the treatments and 

control throughout Days 9, 11 and 13 
respectively. The result showed that 
there was decrease in the number of 
eggs laid in cowpeas treated with 5g 
lime peels and 2g dress force 
respectively, while that of the control 
treatment had an increased number of 
eggs laid. 

In Table 4, there was a significant (P < 
0.05) difference between control 
treatments and pesticides of infested 
cowpeas. It was observed that the 
cowpeas treated with 5g lime peels 
and 2g of dress force had lesser 
number of seeds perforated or seeds 
infested, but for the 2g dress force, its 
effect was highest in day 17 with the 
value of 27 while it was lowest in Day 9 
with the value of 9. While the effects of 
lime peels was highest in day 19 with 
the value of 18.33 while it was lowest 
in day 9 with the value of 10.33, though 
there were no significant differences 
on the 2g dress force on days 17 and 19 
respectively. 

There was a significant (P < 0.05) 
difference between control treatments 
and pesticides of clean cowpeas. It was 
observed that the first 4 days after 
treatment cowpeas were not infested 
by Callosobruchus maculatus but as 
time progressed there was an 
increased mortality rate of weevils in 
cowpeas treated with 5g lime peels 
and 2g dress force respectively, while 
there was a decreased mortality rate of 
weevils in the control treatments 
(Table 5). 
Results in Table 6 showed a significant 
(P < 0.05) between the control and 
various treatments of clean cowpeas. It 
was observed that there was a 
decrease in the emergence of adult 
weevils and lesser infestation in 
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cowpeas treated with 5g lime peels 
and 2g dress force respectively, while 
there was an increase in the emergence 
of adult weevils and an increased 
infestation in the control treatment. 

There was a significant (p < 0.05) 
difference in the number of eggs laid in 
clean cowpeas in Table 7 between 
control treatments and the various 
pesticides. It was observed that eggs 
were not laid in cowpea treated with 
5g of lime peels and 2g of dress force. 
But an increased number of eggs were 
laid in the control treatments. 

The result in table 8 showed that there 
was decrease in the number of 
perforated seeds or seeds infested in 
non-infested cowpeas treated with 5g 

lime peels and 2g dress force 
respectively, while that of the control 
treatments had an increased number 
of perforated seeds or seeds infested. 
Significantly higher mean number of 
dead weevils, the emergence of adult 
weevils, eggs laid and number of seeds 
perforated in infested cowpeas and 
clean cowpeas indicated that the 
treatments were equally effective for 
the control of C. Maculatus in cowpeas. 
Both treatments were effective as 
there was high mortality rate of 
weevils, a decrease in the emergence of 
adult weevils, and a decrease in the 
number of eggs laid in cowpea. There 
was a rapid increase in the number of 
weevils, number of eggs laid, and 
perforated seeds in the control of both 
infested and clean seeds respectively. 

 

Table 1: Effects of Lime peels and Dress Force on the Number of Dead weevils in 
infested Cowpea 

Treatment   No. of Days After Treatment 

9                11                                        13            15        17              19 
5g of Lime Peels 

2.00            4.00      3.00          6.33                          12.33      12.00 

2g of Dress Force 2.00           3.67                 3.33          6.67        8.00      14.00 

Control 

LSD 

0.33             0 

NS             NS 

     1.33          4.00 

       NS            NS 

       5.33       6.33 

         3.59      4.37 

*NS (Not Significant) 
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Table 2: Effects of Lime peels and Dress force on the Emergence of Weevils in infested 
cowpea  

Treatment   No. of Days After Treatment 
9                   11                                        13            15           17              19 

 

5g of Lime Peels 2.00                  0                 4.00          0.33                                0.33          1.00 

2g of Dress Force 2.67               1.00       1.00         1.00          0               0 

Control 1.67               6.00        5.33        7.00                0             4.33 

    

LSD                                                                                                                                                NS                4.00          3.53         2.66        0.67         2.40                                                            

*NS (Not Significant) 

Table 3: Effects of Lime peels and Dress force on the Number of Eggs Laid in infested 
cowpea 

Treatment   No. of Days After Treatment 
       9                11                                             13            15        17              19 

5g of Lime Peels      0                  0         0                0       1.00            0 

2g of Dress Force      0                  0         0            1.33                      1.67            0 

Control      0                  0         0            2.00           2.33          2.00        

LSD                               NS               NS        NS         1.33     0.94         1.15 

*NS (Not Significant) 

Table 4: Effects of Lime peels and Dress force on the Number of Seeds Perforated in 
infested cowpea 

Treatment   No. of Days After Treatment 

9                11                                        13            15        17              19 
5g of Lime Peels 10.33          13.67      14.33      15.00       18.00     18.33 

2g of Dress Force 9.00           14.33      15.00      18.00       17.00     17.67 

Control 12.33        18.33      13.33      26.00       27.00     25.67 

LSD NS               NS        NS          8.93       4.89        5.81 

*NS (Not Significant) 
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Table 5: Effects of Lime peels and Dress Force on the Number of Dead weevils in non-
infested Cowpea 

Treatment   No. of Days After Treatment 

9                11                                        13            15        17              19 
5g of Lime Peels      0                0       0.87         2.00               2.67          2.00 

2g of Dress Force      0                 0      0.67          1.67      1.00          2.00 

Control 

LSD 

     0                 0 

   NS               NS 

      0.33         1.33 

       NS           NS 

      0.67           0 

      1.49         1.15 

*NS (Not Significant) 

Table 6: Effects of Lime peels and Dress force on the Emergence of Weevils in non-
infested Cowpea  

Treatment   No. of Days After Treatment 

       9                11                                           13            15        17              19 
5g of Lime Peels      0               0.67                                            1.33          0.67              0                 0              

2g of Dress Force      0               0.67      2.33          1.00         0                 0 

Control 

LSD 

      0              1.67 

     NS               NS 

      3.00         7.33 

       NS           1.88 

       5.33        4.00 

       1.76        2.31 

*NS (Not Significant) 

Table 7: Effects of Lime peels and Dress force on the Number of Eggs Laid in Clean 
Cowpea  

Treatment   No. of Days After Treatment 
       9                11                                            13            15          17              19 

5g of Lime Peels     0                 0        0                0         0                 0 

2g of Dress Force     0                0        0                 0          0                0 

Control                          

LSD 

    0                0 

   NS             NS 

      2.00         4.33 

      1.15         1.76 

       2.67             0 

       1.76           NS  

*NS (Not Significant) 
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Table 8: Effects of Lime peels and Dress force on the Number of Seeds Perforated in 
non-infested Cowpea  

Treatment   No. of Days After Treatment 

       9                11                                        13                15          17              19 

5g of Lime Peels     0                 0 4.67               6.00         0            2.00 

2g of Dress Force     0                0 5.67               6.00          0           1.67 

Control                          

LSD 

    0               5.00 

   NS             2.31 

8.33             12.00       

3.05              4.32       

    12.33       13.00 

     2.90          3.83 

*NS (Not Significant) 

 

DISCUSSIONS 

Powdered lime peels (C. aurantifolia), 
neem (A. indica) have also been 
documented by [9] and [10] to deter 
the oviposition by C. maculatus on 
cowpea seeds. [10]; (11) and [12] 
similarly reported that the oil and 
powder of lime peels significantly 
controlled the increase in number of C. 
maculatus and reduced the egg laying 
capacity of C. Maculates weevils, as 
well as their survival in cowpea seeds. 
The effect of lime peels on cowpea 
weevils was probably attributable to 
the silica component with an irritating 
smell which causes suffocation of C, 
maculatus, thereby, preventing 
multiplication and physical contact or 
hindering oviposition success. In 
comparing the effects of various 
synthetic and botanical powders on 

cowpea infestation by (13) found that 
some botanical powders, especially 
Cymbopogon citrates (DC.) 
Cinnamomum camphora (L.) reduced 
the number of weevil multiplication 
and eggs laid by C.maculatus. 

Higher mean number of C. maculatus 
emerged from infested than clean 
cowpea seeds recorded in this study 
which suggests that application of the 
various treatments, greatly reduced 
the number of multiplication of 
weevils and egg larvae that survive till 
the emergence of adults. The toxicity 
effect of botanical powders (lime 
peels) for C. maculatus, are however, 
documented by (9, and 10) and has 
been reported to increase the 
mortality rate of adult C. Maculatus on 
cowpea seeds. This report agrees with 
these previous findings indicating that 
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Nigerian weevil can be biologically 
controlled using the powdered lime 
peel which can help in the reduction of 
chemicals being applied in cowpeas in 
killing the weevils which in turn can 
affect the health of humans when 
consumed. 

  

           CONCLUSION 

The result obtained from this study 
revealed that powdered lime peel (C. 
aurantifolia) is effective for the control 
of C. maculatus on the stored infested 
cowpeas and non-infested cowpeas. 
Powdered lime peels (C. aurantifolia) 
showed positive protectant ability and 
was found to be efficacious against C. 
maculatus attacking stored infested 
cowpeas and clean cowpeas, however, 
this play an important role in 
increasing the shelf life of the cowpea 
from further attack by C. maculates. 
Hence, theuse of powdered lime peels 
and other botanical extracts as a better 
and safer alternative to the chemical 
pesticides and fumigants commonly 
used by farmers. 

 

 RECOMMENDATIONS 

Further research should be carried out 
to study the active ingredients of lime 
peels, preparations of its formulations, 
mode of application and action. 
Research should also be carried out to 
investigate the shelf life of powdered 
lime peels on stored food crops. Lastly, 
farmers are recommended to adopt the 
use of powdered lime peels as a better 
and safer botanical alternative to the 
conventional synthetic pesticide (e.g 
dress force) which is characterized by 
environmental pollution, health 
hazards, and high cost of 
developmental resistance in organism. 
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