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ABSTRACT. The life cycle of the ladybird beetle, Cheilomenes lunata Fab.(Coleoptera: Coccinelidae) on
Aphis craccivora Koch was studied under fluctuating laboratory condition of 25 - 32°C and 33 - 73° RH. The
average incubation period was 3.2 days with a hatchability of 93.1 %. There were four larval instal's with
developmental duration averaging 3.0, 2.2, 2.2 and 4.2 days for the 1'\ 2nd, 3 rd and 4th larval instars,
respectively. The total larval developmental period ranged from 9.7 - 13.5 days and the pupal period lasted for
4.8 days. Mortality at these stages were 37.6 and 7.5% respectively. Pre-oviposition period averaged 3.7 days.
The mean number of eggs per female was 1257.4 and the mean oviposition period was 47.0 days. The longevity
of mated males and females averaged 87.9 and 72.1 days, respectively, while those of unmated males and
females averaged 80.8 and 61.5 days, respectively. The male to female ratio was 1: 1. Information were given on
the moulting process and copulation of the ladybird beetle.

INTRODUCTION

Aphis craccivora (Koch) (Homoptera:
Aphididae) is a minor pest of cowpea [f'igna
unguiculatai (L.) Walp.] in Africa. It is however an
important vector of cowpea aphid-borne mosaic
virus, which causes resetting, stunting, and mosaic
of the plants, (Berks and Corti, 1975; lIT A, 1776,
1977). Singh and Allen (1979) reported that under
unfavourable conditions a generation might take
only 3 days. The adults live for 6 to 15 days and
may produce more than 100 progenies. In Nigeria,
the fecundity and developmental rate of A.
craccivora varied widely with changes III

temperature (Ansari, 1978). Under suitable climatic
conditions, the development of one generation
takes 6 to 8 days and has a fecundity of about 100
progenies. With each generation, the degree of
infestation of affected plant increases five to eight
fold. This may cause stunting of plants and poor
nodulation of the roots which affect the yield; in
extreme cases, the plant dies (Heinze, 1977; Singh
and Van Enden, 1979).

Methods used to control vl craccivora include
chemical, cultural, resistant varieties and biological
contro!' It has been observed that the coccinelid
beetle, Cheil omenes lunata Fab., indigenous to
Nigeria and many countries in tropical Africa, can
be used effectively as a bio-control agent.

To use this lady beetle in hie-control, the life
cycle of the ladybird beetle on cowpea aphid must
be studied,
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the efficacy and efficiency of the ladybirds as a
predator evaluated, factors limiting abundance of
the ladybird beetle understood, and a cheap mass-
rearing technique under controlled conditions
developed.

The objective of this study was therefore to
study the life cycle of C. lunata on A. craccivora.

MATERIALS AND METHODS

Site of the Experiment
The experiment was carried out in the

laboratory of the Department of Crop Protection
and Environmental Biology, University of lbadan,
under fluctuating laboratory conditions of 25 -
32°C and 33 - 73% RH.

Culture of Prey (A. craccivora) and Predator
(C. lu nata)

A culture of A. craccivora was established on
non-infested cowpea (Ife brown) planted in 5cm
diameter plastic pots containing field soil in order
to ensure a continuous and sufficient supply of all
developmental stages. There were two plants per
pot which were watered regularly and maintained
weed-free. The plants were infested with adult A.
craccivora at the podding stage using camel's hair
brush moistened in water.

C. lunata (males and females) were collected
from cowpea field at the Agricultural Biology farm
and released on A craccivora infested potted plants
in rectangular wooden cages (59 x 44 x 45cl11) with
nylon mesh on the sides. Three cages each
containing three potted plants infested with A.
craccivora and C lunata were maintained.
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Rearing Unit
Plastic Petri dishes, 8.5cm in diameter, were

used as rearing units. The lids of the dishes were
bored with a hot iron pipe three-centimeter in
diameter. The holes so made on the lids were
covered with fine nylon mesh glued with Evostic®
to allow for adequate ventilation. A moistened
filter paper, 8.5cm in diameter, was placed at the
bottom of each Petri dish and a leaf or two broad
leaves of cowpea were placed on the filter paper to
provide food for the aphids.

Life Cycle of C. lunata
Egg stage
Eggs removed from the rearing units after

oviposition by female C. lunata were transferred to
a new rearing unit containing only moistened filter
paper. The incubation period of 250 newly laid
eggs was determined.

Larval and pupal stages
Following larval ecIosion from egg,

development was followed to the adult stage by
daily observation. The number of larval instars was
determined by direct counting of larval moults.
The widths of the head capsules were measured
using a micrometer eyepiece mounted on a
binocular microscope at varying magnification.
The larvae were fed with A. craccivora.

Adult Stage
Ten newly emerged females and 10 newly

emerged males were kept separately in a rearing
unit and fed with A craccivora ad lihitum to obtain
the longevity of unmated adults. Newly emerged
males and females (10 each) were paired to obtain
the fecundity, oviposition period, post-oviposition
period and the longevity of mated adults.

Test of Parthenogenesis in C. lunata
To know if parthenogenesis takes place in C.

lunata, 20 virgin females were confined singly and
fed ad libitum with all the life stages of A.
craccivora in the rearing units. Observations on
oviposition were made over a period of 30 days.

RESULTS
Egg Stage

When laid, the eggs of C. lunata were 1.5±
0.0 I rnrn long (n=20), brightly co loured but 24 hr
before hatching, they became translucent, making
black young larvae, visible through the chorion.
Incubation period averaged 3.2 days. At eclosion,
the chorion cracked at the side and tiny ant-like
larva wriggled out head first, leaving a transparent
chorion. Interval between the 1st and the last larval
eclosure from eggs in a batch was never more than
3 hr. Percentage viability of the eggs averaged
98. I%. (Table I).
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Larval Stage
The number of observed moults (three)

indicatd that C. lunata passed through four larval
instars (Table 2). From measurement of head
capsule width a mean growth ratio of 1.3 was
calculated.

1st Instar
Newly emerged l " instar larvae were tiny and

translucent. They did not move for about 24 hr.
until the colour deepened. The larvae were
conspicuously co loured with patches of pale
yellow on the black background. The antennae and
labial palps were not very visible. The maxillae and
mandibles though relatively small, were
conspicuous. Setae were observed on all parts of
the body but more on the dorso-lateral aspects. The
1st. Imstar arva measured 2.5 mrn in length and had
2.0m head capsule width of 0.44mm, duration 111

the instar 2.9 days and mortality was 15.1 %.

Moulting Process
Moulting in the 1st, and subsequent instars,

was preceded by a short period of inactivity during
which the larva glued itself by the anal extremety
to the inner surface of the rearing unit or on a leaf.
It remained still in this position with the skin
tightly stretched and the whole body appeared to be
overstuffed under the skin. The skin then split
across the dorsal surface from the head down to the
third thoracic segment. The head got pulled out
from the head capsule and the new larva got out of
the exuvia. The whole moulting process took few
minutes. The larva moved briefly after moulting
and then rested.

211d, 3rd and 4th instal's
The newly hatched larvae were translucent but

the colour got deepened to black background with
some white spots. The antennae and labial palps
became more conspicuous as the larva got older. In
I 4th. It re « mstar, t tree antennal segments were evident
and mandibles and maxillae were very well
developed. All the larval instars emitted brownish
drops when slightly pressed. Table 1 shows the size
and the duration of each larval instar. Mortality in
h ')nd ~ rd d 4th .t e ~ ,.J an mstars were 7.5, 9.5 and 5.5%,
respectively.

Pupal Stage
Two days before entering into the pupal stage,

the 4th instar larvae became less active, and less
sensitive to disturbance. They became shortened in
length an attached to the Petri dish at the caudal
extrern ity.

The pupa was of bright golden colour that later
became light orange with crescent shaped black
marking that jointed end to end. Nine segments
were visible, the remaining being covered up by
the last larval exuviae. The pupa, when disturbed,
had a curious habit of lifting the body into a
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Table l. Developed durntion, body length and mortality of
life cycle stages of C lunutu reared on A cracciovoru

Stage Length Developmental eXt)
( + SO (mm) duration (days) Mortality

Egg 15±001 3.2±0.36 1.9
1" ins tar- lar-va 2.~ 1: OJ)-l 2.9 ± o.z: 15.1
ZU'I ins tar larva 4.0 ± 008 ~.2 ± 0.37 7.5
31d instar larva 6.9 ± 0.07 2.2 ± 0.43 9.5
4th instar larva 9.~ ± 009 .t.~j;O.73 5.5
Pupa S.() ± O.O=' ~.s±n)5 7.5

Adult Male 5.8±001 19.5 ± O.9~
Adult female 6.6 ± 0.04 19.5 ±OOI

vertical position and soon dropping back again.
The mean pupal period was 4.8 days (Table 1).
Mortality in this stage was 7.5%.

Mating, Pre-oviposition and Parthenogenesis
Mating started at an average of 48hr. after

emergence. Copulation lasted for 4 hr in
undisturbed pairs but may be shorter if disturbed.
Pre-ovi position period was 3.75 days after
emergence. Unmated females did not oviposit.

Fecundity and Longevity of C. lunata
Table 3 shows the reproductive and longevity

parameters quantified. Eggs were mostly found in
or near aphid colonies on the leaves. There were
considerable variations in the egg laying patterns of
the females. Total number of eggs per female
ranged from 714 to 1744 (Table 3). The weekly
oviposition trend of C lunata showed that 50% of
the total eggs were deposited by the 4th week and
the peak was at the 41h week. Mated females and
males lived for 72.1 days and 87.9 days, while
unmated females and males lived 61.5 and 80.7
days, respectively. Sex ratio of emerged adults
approximated 1: I.

DISCUSSION
In this study, the maxillae and mandibles of

the 151 instal' larva though relatively small were
conspicuous. This is in agreement with Boving
(1936). The presence and distribution of setae on
all parts of the body of the larval instars were
reported in many coccinellid species such as
J-fyperaspis jucunda (Nsiamashe et ai., 1984). All
the larval instars emitted brownish drops when
slightly pressed. Such drops are said to be emitted
by large repugnatorial glands placed dorsally in the
inter-segmental skin on each side of the I st eight
abdominal segments (Boving, 1936). The pupal
stage when disturbed had a curious habit, possibly
protective, of lifting the body into a vertical
position and soon dropping back again.

Eggs were deposited near aphid colonies. This
may be an important factor for the survival of the
newly hatched larvae which do not have to search
for food. There was considerable variation in the
egg laying pattern. This may apparently be due to
the variation in the longevity of individual females.
The younger females laid more eggs than the older
ones. Within the oviposition period, occasionally
no egg was laid over 1 - 14 days. The reason for
this is not clear since food was provided ad libitum
and females were permanently paired with males.

Table 2. Changes in head capsule width of the larval
instars of C. lunata reared on A. craccivara

Length of
Range ~-Ican ± SO Increase Growth stadium

Larval
(rnm) (mm) (m m) rate (days)

instar
I~I 0.30 - 0.50 0.44 ± 0.07 1 4

21111 0,43 - 0.61 0.56±001 0.12 1.27 2 - 3

3'" 0.60 -·0.76 0.70 ± 0.03 0.14 125 ' '.!... -_1

4110 0.70 - 1.20 0.95 ± 0.03 0.25 1.36 3-5

The long life span in both mated and unmated
males and females as well as the long oviposition
period may constitute desirable characteristics in
the predator- prey interactions.

The longevity of A. craccivora ranged from 6
to 15 days (Ansari, 1978) or from 6 to 8 days and
the adult can produce two to three nymphs per day
(Ward et al., 1981). The longevity of the C lunata
ranged from 49 to 130 days and an adult laid 27.2
eggs per day. The predator lived longer than the
prey and outlived the oviposition period of the
aphid thus securing permanent food supply for the
newly hatched larvae. All the stages of the beetle
(apart from the pupal stage) were predacious, thus
contributing to the reduction of the prey.

A practical step should be taken towards
getting the local farmers to appreciate the
importance of the predator in the farm and to
endeavor to preserve them during spraying of
insecticides. On a larger scale, a mass rearing and
releasing of the predator may be profitable in times
of the outbreak of the pest. It can also form an
important input in the integrated control
programme of aphid-infested farm.
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Table 3. Longevity and fecundity of C. lunata reared on A.
craccivora

Parameter' Mean no. (± SO) of days
Pre-mating period
Pre-oviposition period
Oviposition period
Inter-oviposition Period
Post-oviposition period
Longevity of mated males
Longevity of mated females
Longevity ofunmated males
Longevity of unmated females

2.0 ± 0.4
3.8 ± 1.0
47.0±108
55.3 ± 3.4
5.4±3.8
87.9 ± 23.2
72.1 ±28.1
80.8 ± 19.0
61.5 + 15.8
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