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ABSTRACT
Studies on the influence of light on the distribution of eggs in ovipositing

female Callosobruchus maculatus showed that they preferred dark to lit
conditions and that fewer eggs were laid on the lit upper surface of cowpea
seeds than on the lower surface. Fewer eggs were also laid with an increase in
photoperiod. These observation can be exploited in designing better storage
systems for protecting cowpea against C maculatus.

INTRODUCTION
Tremendous damage is done to stored cowpea in Nigeria by Callosobru-

chus maculatus F. hence the need for a thorough study of its biology
(Nwange & Harber, 1975).

The reactions of C maculatus to light have not been fully investigated.
The "active" forms were observed to fly towards a source of light while the
normal forms were indifferent (Utida, 1972). Taylor and Agbaje (1974)
reported from a suction trap collection that more C maculatus took to flight
during the brighter periods of the day than in the dark. There has been no
report on the oviposition habits of C maculatus with respect to light.

The oviposition behaviour of C maculatus with respect to light was stu-
died and is reported in this paper.

MATERIALS AND METHODS

Photocontrolled chambers were created in wooden boxes measuring 65cm
x 75cm x 45cm; open at the 'base and covered all round with thick black
cloth which neither allowed light into nor out of the chamber. The wooden
cover (75cm x 45cm) had a lOW flourescent tube, 65cm long, fixed diagona-
lly across the lower surface. The light intensity was 150 lux as recorded on a
model 3 Avo type light metre. Two experiments were performed to test the
effect of light on oviposition. The first was to test whether the females
preferred to lay their eggs in lit or in dark environments. The second experi-
ment was designed to test the influence of photoperiod on oviposition.
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Nine Petri dishes which were 90cm in diameter and· 1em deep were used.
The first three and their covers were painted completely black; three had
half of both the bottom and cover 'painted black while the other three and
their covers were left plain. One hundred and forty seeds, a quantity just
enough to cover the base without any seeds overlapping, were put inside
each of these Petri dishes. The three half-painted Petri dishes had 70 seeds
placed on either side of a rectangular piece of perspex (l cm x 8:~cm x
0.2cm) used to separate the dark half from the lit half. The pieces of Perspex
were placed on their flat sides so that they did not 'constitute any obstacle
to the movement of the insects. Five pairs of day-old insects were introduced
into each of the nine Petri dishes and placed in a box as described above.
These were continuously lit for ten days in an air-conditioned room at
19 ± 10C and about 80% relative humidity. After this period the Petri dishes
were removed and egg counts are taken.

For the second experiment, ten Petri dishes of size 9cm x Icm had 140
seeds and 5 pairs of day-old C. maculatus introduced into each of them.
These were replicated five times. Each set of ten Petri dishes was left in a
box as described above and lit daily for 0, 8, 12, 16 and 24 hours respective-
ly for ten days. The dishes were then removed and the seeds marked on the
surface facing the source of light. The eggs were counted in relation to the
marked surfaces.

Table I. The effect of light on the distribution of eggs of C maculat us during oviposition
at 190C and 80% r.h.

Petri Number of Number of Number of Number of rlllllllllllllh ••r
dish P~p laid I'ggs laid I'ggs laid eggs laid in halt of 1''!.'-i'S laul ill
number in dark in lit in half lit dark cha m ber !t1l1(lil//(t/(-

chumber chamber chamber darl: chumlu:«,

178 139 33 88 I ~ I
2 174 117 92 60 I~~
3 160 159 26 182 _'I ),'-;

4 155 85 53 158 ~ I I
5 141 III 43 113 I~()
6 94 74 30 65 l)~

7 256 169 45 137 I'-;~
8 170 148 61 139 -'(H)

9 232 95 10 100 I III
Mean 173.33 121.89 43.67 115.78 I :'<)--1:'

teal '" 2.h4 l!:;b 2.12 leal = 4.52 ttab 2.12
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Table 2. Number of eggs laid by C. maculatus under different photoperiods at 19°C and
80% r.h.

Photoperiods
(hrs}

o
8
12
16
24

***

Mean no of eggs recorded
Upper seed surface Lower seed surface Calculated t,

58.6±4.7
50.2±9.0
46.6±6.4
40.l±3.3

32.9±3.1

28.15***
14.87***
18.70***
30.56***
42.15***

154.6±9.1
150.0±18.0
159.9:t17.6
161.3±11,5
148.4±7.6

= Significant at P < 0.001

RESULTS

Table I shows the distribution of eggs by ovipositing females of C. macu-
latus in relation to light. Under no-choice conditions, a mean of 173 eggs
were laid in the dark chambers while 122 eggs were laid in lit chambers. A
t=-test for difference between two means showed that they were significan-
tly different (P < 0.001). When the female adults were given a choice, 73%
of the eggs were laid in the dark section of the chamber while 27% were laid
in the lit section. These were also found to be significantly different
(P<O.OO I). Table 2 shows the results of the effect of various photoperiods
on the mean number of eggs laid. A regression analysis showed that fewer
eggs were laid with an increase in photoperiods (r = - 0.91, P< 0.00 I).
When the distribution of eggs on the two surfaces of these seeds was compar-
ed using a t=test as in Table 2, significantly (P<O.OOI) fewer eggs were laid
on the upper surfaces and the total number also decreased with an increase
in photoperiods (r = - 0.93 P< 0.00 I) (Fig. I).

Eggs laid on the upper surface of suds -I.
;; , ~
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Fig. I Photoperiod and egg distribution by female Callosobruchus maculatus.
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DISCUSSION

The above results show that there was an obvious preference for darkness
in the oviposition behaviour of C macula/us. This behaviour tended to
support the observation of Taylor and Agbale (1974), in which active forms
ore. maculatus took to flight during the brighter periods of the day. Obser-
vations made in. the laboratory when day-old e. maculatus were sieved into
an open tray showed that the active forms flew towards the windows, the
source of light. wh~J'e the normal forms aggregated at the corners of the
trays. on the cowpea seeds or any other objects- and the shadows of these
objects. Thus the presence of light, a condition to which they are exposed
when' the store is opened or cowpea seeds are being removed from the bags,
disturbs them. The normal females seek darker corners where movement is
greatly minimised and oviposition can take place. With an increase in periods
of lighting, there was a decrease in the number of eggs laid and particularly
the number of eggs laid on the upper surfaces of the seeds. Work done by
Utida (1969) showed that periods of lighting less than or more than 12
hours induced the production of active forms. This is related to the distribu-
tion of eggs in e. maculatus since the crowding of eggs on the lower surfaces
of the seeds will result in larval crowding, a condition which according to
Utida (1972). encourages the development of active forms. However, Panji
and Gill (1974) reported that light had no effect on mating and oviposition
of e. maculatus, but the above results confirm the contrary.

This study has thus shown that in the control of this insect pest light can
be incorporated with temperature and other factors' in designing suitable
storage systems. Such a device would allow the active forms to be removed
using light traps and therefore prevent their spread into the fields.
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