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ABSTRACT. The effect of male size on fecundity and progeny size in Callosobruchus
maculatus (Fabricius) was studied under ambient laboratory conditions in Akure, Nigeria. The
highest number of eggs (83.8) was laid when a big male was mated with a big female. This was
followed by the 66.3 eggs laid when a big male was mated with a small female. Pairing involving
a small male and a big female, and a small male and a small female produced lower numbers of
eggs (40.0 and 34.4, respectively). Similarly, the highest number of progeny (57.4 adults) was
produced when a big male was mated with a big female. This was followed by the progeny
produced (43.4 adults) when a big male was mated with a small female. Pairing involving a small
male and a big female produced 20.7 adults; comparable number for the small male and small
female pair was 20.0 adults. Unmated males were observed to live longer than mated males.
Daily loss in weight was significantly higher (P< 0.05) in mated than in unmated males.

INTRODUCTION
The cowpea seed beetle, Callosobruchus

maculatus (F.), is a very serious pest of stored
cowpea seeds in Nigeria and many other
countries. It has been estimated that about
30% loss in weight occurs during farm
storage for 6 months, while 70% of the
infested seeds are unfit for consumption
(Ogunkoya and Ofuya, 2001; Oigiangbe and
Jackai, 2005).

The size of adult varies substantially among
insect species (Fox and Czesak, 2006) as well
as among populations within species
(Stillwell and Fox, 2007). Sexual size
dimorphism is also exemplified in C.
maculatus. The females are generally larger
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than males (Ofuya, 2001), and there is further
variation within sexes (Ofuya and Credland,
1995). Fox et al. (1995) provided evidence
that variation among males in body size has a
direct effect on female lifetime fecundity and
egg size in the seed beetle, Stator limbatus.
This paper reports results of an investigation
into influence of male body size on female
lifetime fecundity and progeny size in C.
maculatus.

MATERIALS AND METHODS

Insect Culture.
Standard procedure for culturing C.

maculatus as described by Ofuya and
Credland (1995) and Ofuya et al. (2007) was
followed. Ambient laboratory conditions
during the period of study were
28±4°Cand65± 10%RH.
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Effect of Male Size on Oviposition and
Progeny Production.

Emerged virgin males and females of C
maculatus were paired as follows: (i) small
male (1-2 mg) and big female (3-6 mg), (ii)
big male ( > 3 mg) and big female (iii), big
male and small female (1-3 mg), and (iv)
small male and small female in Petri dish
containing 40 cowpea seeds (var. Ife Brown).
The treatments were arranged in a completely
randomized design and replicated 10 times.
The insects were allowed to mate freely and
the female left to oviposit on the seeds until
death. The number of eggs laid by the female
and the number of adults that subsequently
emerged were counted.

Effect of Mating on Male Weight and
Longevity.

Fifty freshly emerged unmated males and
mated males were individually weighed daily
using electronic weighing balance sensitive
to 0.001 g until their death. The daily weight
and time of death were recorded.

Data Analysis.
Data on fecundity and progeny production

were subjected to analysis of variance and
Tukey's Honestly Significant Difference Test
was used to separate treatment means. The
Student's t-test was used to compare
longevity and daily decrease in weight of
mated and unmated males. Correlation
analyses were also carried out to show
relationship between weight at emergence
and longevity of mated and unmated males.

RESULTS
Table I relates fecundity and progeny

emergence to size of copulating C. maculatus
adults. There was significant difference (P <
0.05) in the number of eggs laid and the
number of adults that emerged due to the
different pairings. The highest number of
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eggs (83.8,) was laid when a big male was
mated with a big female; this was followed in
decreasing magnitude by 66.3 eggs laid when
a big male mated with a small female, 40.0
eggs for a small male and a big female, and
34.4 eggs for a small male and a small female.
Similarly, the highest number of progeny
(57.4 adults) was produced when a big male
mated with a big female. This was followed by
the 43.4 adults produced when a big male was
mated with a small female, 20.7 adults for a
small male and a big female, and 20.0 adults
for a small male and a small female.

There was a significant difference (ta.<0.05)
between mean longevity of mated males (6.8 ±
0.14 days) and unmated males (8.8 ± 0.25
days). Similarly, there was a significant
difference (ta <0.05) between the daily
decrease in weight of mated males (0.23 ± 0.01
mg) and unmated males (0.21 ± 0.00 mg).
Correlation between weight at emergence and
longevity was positive and significant for both
unmated male (r = 0.83; P < 0.01) and mated
male (r= 0.48; P< 0.05) C maculatus.

DISCUSSION
The results ofthis study have shown that in

C maculatus, a female's fecundity and
progeny size are affected by her mate's body
size. It was observed that the highest number
of eggs and progeny was produced when a big
male mated a big female. This was followed
by eggs and progeny produced when a big
male mated a small female. In many insects,
males transfer ejaculates to females during
mating, and extra-gametic substances derived
from these packages are used for somatic
maintenance and egg production by recipient
females (Boggs, 1981). In seed beetles
[Coleoptera: Bruchidae] radio-labelled
nutrients in male ejaculates are incorporated
into somatic and reproductive tissues of
females (Boucher and Huignard, 1987;
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Table 1. Fecundity and progeny production in C. maculatus subjected
to pairing of different-sized adults.

Pairing Mean number of eggs
laid ± S.E."

Mean number of adults
emerged ± S.E."

Small male and big female
Big male and big female
Big male and small female
Small male and small female

40.0 ± 3.45c
83.8 ± 6.53a
66.3 ± 6.60b
34.4 ± 4.I3c

20.7 ± 1.9Ic
57.4 ± 4.89a
43.4 ± 2.78b
20.0 ± 2.25c

a Means in each colunm followed by different letters are significantly different at the 5%
level by Tukey's Honestly Significant Difference Test.

Huignard, 1983). InS.limbatus ejaculate size
varied substantially between individual
males and was positively correlated with
male body size (Fox et al., 1995). It is
possible that in C. maculatus, females obtain
a direct fitness selective advantage from
mating with large males.
Adult lifespan of C. maculatus is variable;

Hill (1990) reported 5-7 days whilst Ofuya
(2001) reported 8-16 days. The longevity of
7-9 days observed for mated and unmated
male C. maculatus in this study agrees more
with the report ofOfuya (2001). Mated males
had significantly shorter lifespan than
unmated males. This is most probably due to
the energy used by mated male for
reproductive activities. It was also observed
that weight at emergence and longevity were
positively correlated. This means that the
heavier the male, the longer it lived. The
relationship was stronger for unmated male
than for the mated. This may be due to
reproductive activities that tend to shorten
adult life of the mated.

It was further observed that unmated male
of newly emerged C. maculatus showed
lower daily decrease in weight than mated
male. This is probably due to cost of mating
such as time and energy expended during

patrol, and ejaculates which have been used
by mated male during reproduction.
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