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Antifeedant Potential of Some Aromatic Plants Against 
Cowpea Weevil, Callosobruchus Maculatus

Introduction
Cowpea, Vigna unguiculata is an important source of protein 

for millions of people in Africa and other parts of the world. Its 
resistance to drought, and ability to improve soil fertility and 
prevent erosion makes it an important economic crop in many 
developing countries [1]. Nigeria is the largest producer and 
consumer of cowpeas, accounting for 61% of production in Africa 
and 58% worldwide.

Cowpea production in Nigeria is greatly hampered by insect 
infestation both in the field and in storage. The major insect pests 
that can cause economic losses are aphids (Aphids craccivora), leaf 
hoppers (Empoasca spp), thrips (Megalurothrips sjosteclti) and the 
cowpea weevil (Callosobruchus maculatus) [2]. The leather beetle, 
C. maculatus is the most important pest of stored cowpea in Nigeria 
accounting for between 20 – 30% damage of grains, leading to 
economic losses to the farmers and reduction in nutritive quality. 
Effective methods of controlling weevils on stored cowpeas involve 
the use of synthetic pesticides particularly organochlorines and 
organophosphorus compounds. This has often led to hazardous 
effects on the environment, humans and development of resistance 
by the weevils. In addition, synthetic pesticides are not early 
available among poor farmers at affordable costs [3].

Farmers are now increasingly resorting to the use of local 
plant materials and extracts, containing rotenoids, nicotine and 
pyrethrum to protect stored cowpea from insect infestation. Several 
studies have evaluated the efficiency of many plant extracts against 
stored products insects [4-9]. Most of these studies examined the 
toxicity and repellant properties of the plant materials. There 
appears to be dearth of literature on the antifeedant potentials of 
many plant extracts on the cowpea weevil.

This study investigates the antifeedant activity of galic (Alluim 
sativum), maryack (Cordia millenii), nutmeg (Monodora myristica), 
negro pepper (Xylopia aethiopica) and ginger (Zingiber officinale) 
against cowpea weevil (C. maculatus).

Materials and Methods
Preparation of plant powders and crude extracts

The plant material used were Galic (Allium sativum) Maryack 
(Cordia millenii), African nutmeg (Mondora myristica), Negro 
pepper (Xylopia aethiopica) and Ginger (Zingiber officinale).  They 
were purchased from local market in Abraka, Nigeria.

The plant materials were washed and cut into smaller sizes. 
They were sun dried for five days and further dried in an electric 
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The antifeedant potential of extracts of five natural plants; Galic (Allium sativum), Manjack (Cordia millenii), African nutmeg (Mondora myristica), 

Negro pepper (Xylopia aethiopica) and Ginger (Zingiber officinale) against cowpea weevil, (Callosobruchus maculatus) was evaluated. The results 
established that extracts of Ginger caused the strongest feeding deterrency against the insect pests with percentage feeding index of 48.3%. The 
order of the antifeedant potency of the extracts against C. maculatus after 5-hour exposure was Z. officinale (43.9%), > X aethiopica (48.3%) > C. 
millenii (59.9%) > A. sativum (61.6%) > M. myristica (64.9%). The study further discussed the challenges confronting researchers and farmers in 
practically deploying these plant materials for general use in crop protection and makes recommendations on appropriate solutions.
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oven at 60° C for another five days [10]). The dried plant materials 
were pulverized separately with a sprinder and sieved through a 
40 hole/mm2 mesh to obtain fine powders. The large particles 
which did not pass through the mesh were regrinded and sieved to 
obtained additional powder. The process was repeated three times.

The crude extracts were obtained by introducing 50g, 75g and 
100g of the powders in 100ml of 95% ethanol in separate jars. The 
jars were regularly shaken and allowed to stand for three days. All 
supernatants of each plant extract were filtered and slightly heated 
to completely evaporate the ethanol solvent. The syrup-like crude 
extracts of each plant materials was stored in a refrigerator at 4° C.

Preparation Cowpea Substrate
Uninfested cowpea seeds were purchased from the local market 

in Abraka and stored in the refrigerator at freezing temperature (-4° 
C) for six hours to kill any living insects on the cowpea seeds. The 
seeds were then equilibrated to the ambient temperature of 30° C. 
Only seeds considered free of infestation were used for the study.

Insect Pest Culture
Test insects, Callosobruchus maculatus were cultured using 

modified method of [10&12]. Batches of heavily infested cowpeas 
were mixed with larger quantities of uninfested cowpea. Each 
mixture was distributed into seven kilner jars and covered with 
polyethene nets fastened around the mouth of the jars with rubber 
bands. Unsexed adults of the pests were used for the study.

Feeding Detergency Tests
The antifeedant activities of the five extracts on C. maculatus 

was determined using the filter paper feeding protection method. 
The tests were conducted in five sets with each preparation in 
replicates of three. A representative sample filter paper containing 
0.5g/ml of each test plant was used for the feeding deterrence 
tests. Two control filter papers were treated one with ethanol and 

the other without any treatment. The filter papers were placed in 
labeled compartment in Petri dishes. 10 adults of C. maculatus were 
selected and starved for 24 hours before being introduced into 
the center of each compartment and allowed to feed for five days 
under ambient conditions. The feeding activity of the insects was 
recorded following methods described by Talukoler and Howse 
[11}. The units are made of three conditions.

•	 Pure food composed of two untreated filter papers 
(control) (T)

•	 Food with possibility of choice between treated and   
untreated filter paper (TC) (Choice test).

•	 Food with two treated filter papers (TT) (No choice test).

Loss in weight of the filter papers was regarded as a measure of 
the amount of food consumed. The percentage feeding index (PEI) 
was calculated using the method employed by [13].

All experimental data obtained were analyzed by Analysis of 
Variance (ANOVA) to compare the antifeeding properties of the five 
plant materials.

Results 
The feeding deterrence of the plant extracts on cowpea 

weevil, Callobruchus maculatus over five hours exposure period is 
summarized in Table 1. The result established that the extracts of 
ginger (Z. officinale) caused the strongest feeding deterrence against 
the insect pest, C. maculatus with percentage feeding index (PFI) of 
43.9. The next most powerful antifeedant against C. maculatus was 
negro pepper (X aethuipica), galic (A. sativum), and African nutmeg 
(M. myristica) with PFI of 59.9, 61.6 and 64.9 respectively. Thus, the 
order of antifeedant potency of the extracts against C. maculatus 
was Z. officinale (43.9%) > X aethiopica (48.3%) C millenii (59.9%) 
> A. sativum (61.6%) > M myristica (64.9%).

Figure 1:Shows the quantity of Food consumed by T.castaneum in control and test over 5 hours.
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 Table 1: Antifeedant Activities of Plant Extracts Against Triboolium Tribolium castaneum Over 5 Hours.

Plants Insects Plant Part Used
Food Presented (mg) Food Consumed

PFI
Control Test Control Test

C. sativum Bulb 500 506 230.6 151.5 207

C. millenii Seed 500 506 230.6 140.7 24.2

M. myristica Seed 500 506 230.6 118.5. 32.1

Z. officinale Rhizome 500 506 230.6 110.8 35.1

X. aethiopica Fruit 500 506 230.6 96.5 40.9

C. sativum > C. millenii > M. myristica > Z. officinale > X. aethiopica

The amount of food consumed by C maculatus during the 
5hours exposure to the plant extracts is further illustrated in Figure 
1. It showed that the differences in the percentage feedings index 
(PFI) of C. maculatus due to extract over 5 hours exposure were not 
statistically significant (P<0.05).

Discussion
Feeding deterrents are behavior modifying secondary 

metabolite in plants that act directly on peripheral taste organs 
of phytophagous insects thereby preventing them from feeding 
or ovipositing [14]. Antifeedant properties are found in the major 
classes of secondary metabolites like alkaloids, phenolics and 
terpenoids [15], some of which particularly terpenoids, have been 
identified in the plants used for this study [16].

The results of this study are similar to findings by various 
workers who demonstrated feeding deterrence of some botanical 
extracts against insects in the field and laboratory trials. [17] used 
nutmeg (M. myristica) oil to deter food consumption by rice weevil 
Sitophulu zeamais and the red flour beetle, Tribolium castaneum. 
Various studies [18-22] have reported that botanicals and certain 
medicinal plants essential oils possess antifeedant properties 
many important stored product insects. The findings of this study 
agree with them and further highlights the antifeedant effects of Z. 
officinale, C. millenii and X. aethiopica which had been previously 
unreported as antifeedant against cowpea weevil. The difference 
in the pest responses or the intensity of the feeding deterrence by 
the plants could be due to concentration differences of the active 
principles of the extracts.

The five plant extracts used in this study have all shown 
clear potentials to protect cowpea seeds in storage against attack 
and damage by C. maculatus. In spite of this, various challenges 
confronting researchers and farmers in practically deploying the 
plant extracts for general use abound. [23] identified some of 
these challenges to be the non-availability of these potent plant’s 
materials in commercial quantity to farmers to replace the synthetic 
pesticides. The other challenges are production problems, as well 
as distribution and marketing of plant-based pesticides. This 
therefore emphasizes the need to establish appropriate supply 
chains that share the benefits of these potential plant insecticides 
with the local communities from which they are harvested [24].

The five plant materials used in this study, Ginger, Manjack, 
Galic, Negro Pepper and African nutmeg are spices which are edible 
and serve culinary purpose in Nigeria and many other countries 

in Africa. Thus, their application for protection of cowpeas is 
recommended because they are edible, economically viable and 
environmentally safe. In addition, the plant materials and extract did 
not affect the appearance, flavor, texture and overall acceptability of 
the treated cowpea seeds.
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