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Introduction
Bruchids (Coleoptera; Bruchidae), especially those that belong 

to the genus Callosobruchus are pestiferous to stored seeds of many 
different legumes [1]. Bamaiyi et al., [2] reported that C. maculatus 
infest soya, bambara groundnuts Cicer arietinum, Lablab purpureus, 
Vigna acontifolia and Vigna radiate. Infestation may start on pods 
before harvest [3]. These infested pods may be carried over into the 
storage where they cause serious damage and loses. C. maculatus 
was reported to have caused 3% annual cowpea damage in Nigeria 
in 1961 [4]. It is considered the most important field to storage in-
sect pest of the cowpea plant [5].

Cowpea (Vigna unguiculata) is a widely adapted, stress tolerant 
grain legume from the genus Vigna. It is an important crop grown  

 
on about 7 million ha in warm to hot regions of Africa, Asia, and 
the Americas [6]. Developing countries depend on cowpea as a ma-
jor source of protein for both human and livestock. Dry beans are 
a good source of plant-based protein and have been identified as a 
replacement for meat [7]. Beans contain about 21 to 25% protein 
by weight, which is much higher than other sources of vegetable 
protein [7]. Cowpea provides a good source of protein at a cheap 
cost compared to animal protein. Cowpea crops also provide oth-
er sources of nutrient such as calories, fat, carbohydrates, dietary 
fiber, minerals and vitamins in relatively large amounts. Therefore, 
it is very important to understand the biology, chemical ecology 
and behavior of this insect pest, C. maculatus, which causes a sig-
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Abstract 

Callosobruchus maculatus, commonly known as Bean weevil, is an agricultural insect pest of both field and storage crop in Africa, Asia and most 
parts of the world. They cause serious economic damage to cowpea seed and other leguminous crops throughout the tropical and subtropical world. 
Understanding the biology of C. maculatus is very important in the control of this insect pest. The aim of the study was to investigate the effects of 
feeding, mating, and aging on the fecundity and lifespan of the insect. C. maculatus was subjected to different feeding modes and mating. Daily weight 
was taken and recorded. The ability of ageing males to fertilize virgin females was investigated. This research is the first to investigate the effects of 
nutrients and ageing on the longevity and fecundity of C. maculatus. Data was collected and analyzed with tukey test at 5% significant difference. 
The results show that nutrient plays a vital role in longevity and fecundity of C. maculatus, and male C. maculatus would live longer in the absence of 
female. Furthermore, this study shows that weight loss and decline in reproductive ability (ageing males’ ability to fertilize virgin females declines 
as they grow older) are some of the attributes of ageing in C. maculatus. 
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nificant decrease in yield of cowpea [3]. Male and female C. mac-
ulatus are easily distinguished from one another by their general 
appearance. The most differentiating feature is the coloration of 
the plate covering the end of the abdomen. In the female, the plate 
is broad and darkly colored on both sides. In the male, the plate 
is smaller and lacks stripes. In some strains, females are larger in 
size than males. Also, females, are black in coloration and males are 
brown [8,9]. Adult C. maculatus do not require food or water for 
reproduction [9,10]. The eggs are strongly attached to the surface 
of the cowpea [4]. The larvae and pupae bore within the seed where 
they are only found [4,11]. Ageing is a universal characteristic of 
living things [12] and manifest as decreased reproductive ability, 
and increased probability of death due to physiological deteriora-
tions [13]. The ability of organisms to survive declines as they age 
[14]. Studies have shown that male insects may sacrifice longevity 
for mating opportunities [8,10]. The antagonistic behavior among 
male insects has been suggested as a major reason for sex differ-
ences in mortality rate [15]. Though studies have investigated the 
cost of reproduction in C. maculatus [16] and multiple mating, life-
time fecundity and mortality of C. maculatus [17], specific factors 
that drive C. maculatus’ longevity and population are not yet well 
explored. This study investigated the effect of feeding and mating 
on C. maculatus’ reproduction and lifespan. The objectives of this 
study were to evaluate the effect of food and mating on C. maculatus 
fecundity and lifespan.

Materials and Methods 
This study was conducted in the research laboratory of crop, 

soil and pest management department, Federal University of Tech-
nology Akure, under laboratory condition of 25 °C – 28 °C and 65-
75% relative humidity.

Insect culture

C. maculatus was cultured in kilner jars with mashed lid cover. 
Laboratory procedure for culturing cowpea seed beetle described 
by Kaita et al., [18], was adopted in this study. Ife Brown bean, a 
well-known susceptible variety was used for culturing C. maculatus. 
Prior to the use of the cowpea seeds, the seeds were disinfested by 
deep-freezing for two weeks. We removed the seed from the freezer 
and allowed it to thaw at room temperature for 12-24 hours before 
using them for C. maculatus culturing.

Experimental procedures

Effects of food on C. maculatus longevity: Newly emerged 
male and female of age 1 day old were used in this study. A male and 
a female were placed separately inside a sampling bottle containing 
cotton wool with honey, and this honey served as source of food 
(nectar) for the insects. There were five replicates per treatments. 
A control treatment was also set-up in which case the insects were 
not fed with honey. Daily weight of the female and male C. macula-
tus were taken separately and recorded. Daily weight was recorded 
for a period of 5 days.

Effect of mating and food on longevity of C. maculatus: 
Newly emerged male and female of age 1 day old were used in this 
study. A male and a female were placed together in a sampling bot-
tle containing cotton wool with honey, and this honey served as 
source of food (nectar) for the insects. There were five replicates 
per treatments. A control treatment was also set-up in which case 
the insects were not fed with honey. Daily weight of the female and 
male were C. maculatus were taken separately and recorded. Daily 
weights were taken for a period of 5 days.

Ability of ageing male to fertilize virgin male: Newly 
emerged female of age 1 day old were supplied with ageing virgin 
male of age day 3. A male and a female were placed together in a 
sampling bottle containing cotton wool with honey, and this honey 
served as source of food (nectar) for the insects. Controls were also 
set-up (a virgin female of age day 1 and a virgin male of age day 
1). Numbers of eggs laid by the female were observed and counted 
daily for 5 days.

Analyses: Data were analyzed using SPSS. Counted data were 
transformed using square root transformation. The transformed 
data were subjected to tukey test at 5% significant different.

Results

This study shows that there was a significant difference be-
tween the adult weight of female C. maculatus subjected to differ-
ent feeding and mating mode and control (Table 1). Table 2 shows 
mean weight of adult C. maculatus subjected to different mating 
and feeding mode. There was a significant difference between the 
weight of adult C. maculatus subjected to different feeding and mat-
ing mode from day 1-5. Mating without food was higher in day 1-3 
(3.12, 2.62 and 1.56), while the body weights dropped from day 4 -5 
(0.48 and 0.009). Feeding without mating show a consistent body 
weight from day 1-5 (2.80, 1.58, 1.50, 1.24 and 0.98). Table 3 show 
that there was a significant difference in number of eggs laid by 
the virgin female mated with ageing male (day 4= 1.70 and day 5= 
1.23), there were no significant differences between 1-3 eggs laid 
(6.99, 5.66 and 4.02) by female. Table 4 show C. maculatus fecundi-
ty of young female and young male.

Discussion
This study quantified C. maculatus physiology (ageing) by mea-

suring the daily body weight, numbers of eggs laid and ability of 
the male to fertilize the female. This study provides empirical evi-
dence female C. maculatus, when fed with honey and supplied with 
a male, gained weight, but there was no effect on its longevity. This 
finding is somehow in agreement with similar studies by Paukku & 
Kotiaho [16], who reported that male sperm may have a nutritional 
value for females. Since C. maculatus do not require food or water 
for reproduction or survival, Paukku and Kotiaho, suggested that 
female C. maculatus derive nutrient from male sperm during mat-
ing. This study shows that mating without feeding have no signifi-
cant impact on female ageing and longevity. This finding (Table 2) 
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show that male physiological processes can be influenced by food. 
Furthermore, the results of this study indicate that male C. macu-
latus maintain their weight when they feed on honey (nectar) and 
mate. However, longevity may be affected when they mate without 
food source. Adult male on diet without mating live (6 days) longer 
than adult male that is mating. This finding is in agreement with 
the study by Maklakov et al., [8], which indicated that male insects 
might sacrifice longevity for mating opportunities. Table 3 show 
that the ability of the male to fertilize female decreases as the male 
grows older. The numbers of eggs laid on age 1 day old were high-

er than the subsequent days as the male C. maculatus ages. Table 
4 proved that male ageing can reduce their fertility. In conclusion, 
this study demonstrated that the ability of males to fertilize females 
is strongly impacted as they grow older. This suggests that a popu-
lation of ageing male would most likely have a few offspring. This 
study also finds that some of the attributes of ageing in C. maculatus 
are weight loss and decrease in reproductive ability. Male may live 
longer in the absence of females and good nectar. Nutrients play a 
vital role in maintaining male’s physiological processes.

Table 1: Mean daily weight of adult female C. maculatus subjected to different treatments.

Treatments
     Mean Weights (g) 

 Day 1 Day 2 Day 3 Day 4  Day 5

Food + mating              1.98(ab) 3.48(b)  2.0(ab)  1.18(a)       0.64(a)  

Mating – food 3.64(a) 3.98(a) 2.72(a) 1.6(a)      0.44(a)

Food-mating 3.32(b) 2.28(ab) 1.98(ab) 1.46(ab)      0.84(a)

Control (no food, no mating) 2.34(b) 2.56(b) 2.40(b) 1.24(a)      0.22(a)

Mean in each column bearing the same letters are not significantly different at 5% level of probability by Tukey test.

Table 2: Mean daily weight of adult male C. maculatus subjected to different treatments.

Treatments
     Mean Weights (g) 

 Day 1 Day 2 Day 3 Day 4  Day 5

Food + mating              2.04(bc) 2.20(b) 1.35(ab)  1.00(a)       0.56(a)  

Mating – food 3.12(a) 2.62(a) 1.56(a) 0.48(ab)       0.009(a)

Food-mating 2.80(b) 1.58(c) 1.50(b) 1.24(a)       0.98(a)

Control (no food, no mating) 2.90(b) 1.40(bc) 1.10(b) 0.36(ab)       0.10(a)

Mean in each column bearing the same letters are not significantly different at 5% level of probability by Tukey test.

Table 3: Mean of the daily numbers of eggs laid by virgin female mated with ageing male C. maculatus (data were transformed using square root 
transformation).

Days No of Eggs Laid

1 6.99(c)

2 5.66(bc)

3 4.02(b)

4 1.70 (a)

5 1.23(a)

Mean in each column bearing the same letters are not significantly different at 5% level of probability by Tukey test.

Table 4: Mean of the daily numbers of eggs laid by young virgin female mated with young virgin male C. maculatus (data were transformed using 
square root transformation).

Days No of Eggs Laid

1 17.68(c)

2 16.6 (bc)

3 15.10(b)

4 9.02(a)

5 8.76(a)

Mean in each column bearing the same letters are not significantly different at 5% level of probability by Tukey test.
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