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Life Cycle and Impact of Greater Wax Moth, Galleria mellonella L. (Lepidoptera: Pyralidae),
Feeding on Stored Beeswax.
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ABSTRACT. The female greater wax moth, Galleria mellonella L. (Lepidoptera: Pyraldiae), laid from
107 to 297 creamy eggs on crude beeswax. At 26.7 ± 1.9°C and 93.0 ± 5.3% RH, the mean egg incubation
period was 0.7 ± 0.1 day, and the durations to completion of larval and pupal development were 20.0 ± 1.2
and 14.2 ± 1.5 days, respectively. The I st and 2nd instal' larvae were white, the 3'd - s" instar larvae were
greyish and the adults were dark brown with black speckles concentrated mainly on the fore wings. The
total developmental period was 34.9 - 37.6 days. Adult longevity was 9.0 ± 4.3 days. Consumption of, and
damage to crude beeswax were higher compared to pure beeswax. It was therefore recommended that crude
beeswax be processed to pure beeswax before storage to reduce greater wax moth damage.

INTRODUCTION
The honeybee, Apis mellifera adansonii

(Hymenoptera: Apidae), is a social insect which
man has exploited for honey, beeswax. bee
venom and proplis to his own benefit. Honey is
used in the manufacture of several drugs such as
cough syrup and beeswax is important in
modeling, textile industries and III the
manufacture of cosmetics, drugs, adhesives.
polishes and candle (Ikediobi et a!., 1985).
Honeybees, however, have pest problem of
serious concern to beekeepers. The major insect
pests include the greater wax moth, Galleria
mellonella L., tracheal mite, Acarapis woodi
Rennie, and parasitic mites, Varroa jacobsonii
Oudemans (Delaplane, 1992, 1995; Otis and
Scott-Dupress, 1992; Royce et al., 1993;
Shimanuki, 1980; Vandenberg and Shimanuki,
1990).

According to Vandenberg and Shimanuki
(1990), crude beeswax obtained from colonies of
honeybees is stored after honey extraction until
the next season. The greater wax moth, the
lesser wax moth, Achroia grisella F., and the
Mediterranean flour moth. Anagasta kuehniella
Zeller, are known pests of stored crude beeswax
(Shimanuki, 1980). Damage by the greater wax
moth is severe in the southern United States of
America because of the warm season and high
temperatures. The greater wax moth is usually
not a threat to normal or strong bee colonies, the
weak colonies are invaded and unused beeswax
is destroyed (Chauvin and Chauvin, 1985).

After egg hatch, the larvae feed on the
beeswax. obtaining nourishment from the cast-
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off pupal skin, pollen and other impurities found
in the comb cells of the beeswax. The feeding
damage renders the comb unacceptable to the
bees thereby necessitating reconstruction of the
combs. An estimated loss worth $4 million,
cumulated from labour costs, wax replacement,
lost honey revenues, and rebuilding combs,
occurred in United State of America in 1976
(Fasasi and Malaka, 2002; Vandenberg and
Shirnanuki, 1990; William, 2000).

Within 4 - 10 days after adult emergence,
the female begins to oviposit, laying about 300
eggs in her life time (Shimanuki, 1980). William
(2000) reported that the greater wax moth has
about seven instal's and it takes about 6 - 7
weeks to complete the life cycle from egg to
adult stage at 30°e. Chauvin and Chauvin (1985)
identified environmental conditions (temperature
and humidity) and the quality of diet as some of
the determinants of the number of instars and
their developmental rate. In this study, the rate
of development of the greater wax moth and its
feeding impact on stored beeswax were
investigated.

MATERIALS AND METHODS
Laboratory Culture of G. mellonella
The culture was established from field

collected larvae and reared on crude beeswax in
a netted wooden cage (600mm x 600mm x
600ml11) under laboratory conditions.

Life History of G. mellonella
Uninfested sterilized crude beeswax was

placed one in each of 20 plastic containers
(diameter 180mm and height 110mm). Each
crude beeswax was then infested with fresh
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greater wax moth egg, picked from the culture,
and covered with perforated plastic cover. The
eggs were observed daily under binocular
stereos can microscope for newly hatched first
instar larvae. Each instar was monitored daily
for moulting until pupation. Morphometric data
(length and width of larvae and pupae and
headcapsule width) and duration of each instar
and of pupa were recorded. The head capsule
left behind after each moult was picked and
counted. Environmental conditions, temperature
and relative humidity, were monitored.

Oviposition of G. mellonella
Twenty females were paired with males of

the same cohort and kept in separate plastic
containers (diameter 180mm, height Il0mm)
with fresh crude beeswax. The beeswax was
examined daily at 0600, 1200 and 1800 hr. for
egg batches mostly laid on the comb cells in
containers. The total number of egg batches, and
the number of eggs per batch were counted to
obtain the total number of eggs per female.

Longevity of Adult G. mellonella in the
Laboratory
Emerged adults were caged in plastic

containers (diameter 300mm, height 80ml11) and
supplied crude beeswax until they died. Adult
longevity was recorded.

Feeding Impacts of G. mellonella on Stored
Beeswax

Extraction of pu re beeswax
Crude beeswax obtained from beehives was

soaked in detergent solution (at concentration of
60g per 15L of water) for 24 hr to dissolve left
over honey within the beeswax. The beeswax
was later washed in water, dried and placed on a
clean muslin cloth suspended in clay pot (15L
capacity) containing boiling water. The wax
melted and floated on the surface, it formed a
cake as it cooled for a period of 24hr. The

. solidified cake was removed and re-melted to
obtain a pure beeswax.

Assessment of damage caused by G.
mellonella
Damage by G. mellonella was assessed by

the amount of beeswax consumed. Six replicates
of crude beeswax and pure beeswax were
exposed to batches of 10, 20, 30, 40, 50 and 60
2nd, 3rd 4th and 5th instal' larvae for 10 days. The
quantity consumed was determined as the
difference between the weight of beeswax before

and after infestation and % weight loss was
computed as:

Wt. of beeswax consumed x 100.
Wt. of beeswax supplied

The larvae were weighed before and after
feeding and weight gain was computed.

RESULTS
Adults of the greater wax moth were brown

with black speckles concentrated on the fore
wings, the antennae were clubbed-shaped with
coiled tips. There was no difference between
male and female in size and colour except that
the female had a more robust abdomen. Adults
lived 5 - 13 days under the experimental
conditions of26.7 + 1.9°C and 93.0 ± 5.3% R,H.
Females laid eggs in clusters on comb cells of
crude beeswax. Oviposition occurred mainly at
night (74% of the eggs were laid between 1800
and 0600 hr, Table I). The total number of eggs
laid in captivity ranged from 107 to 297. Freshly
laid eggs were cream in colour under stereoscan
binocular microscope. Each egg was oval in
shape with mean diameter of 1.8 ± 0.02mm (n =

20).

Table 1. Oviposition by Galleria mellonella.
No. of % of total

Time (hr) egg No. of oviposition
batches eggs
laid

1800 - 0600 64 1208 7-1.0
0601- 1200
0601 - 1800

10.0
16.0

11
16

162
258

The newly hatched larvae wandered about
the comb cells of crude beeswax. The
developmental duration and morphometries of
the greater wax moth are given in Table 2.
Larvae passed through five instars. The 1st instar
larva was white and cylindrical in shape. It had a
mean length of 2.5 ± 1.0mm, mean width of 0.4
± 0.15mm and mean head capsule width of 0.30
± 1.0mm. The duration in this stage was 2.8 ±
0.3 days. The 2nd instar was also white and
measured 6.10 ± 2.1 Omrn and 0.95 ± 0.02mm in
length and width, respectively. It had mean head
capsule width of 0.82 ± 0.29m111 and its
developmental duration was 3.8 ± 0.3 days.
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Table 2. Developmental duration and morphometries of Galleria mellonella reared on crude
beeswax.

Developmental Duration Mean length Mean width Mean head capsule width
Stage (days ± SD) (mm ± SD) (mm ± SD) (mm ± SD)

Eggs 0.7 ± 0.1
Ist instar 2.8 ± 0.3 2.50 ± 1.0 OA±0.15 0.30 ± 1.0
2ndinstar 3.8 ± 0.3 6.10±2.10 0.95 ± 0.02 0.82 ±0.29
3'd instar 4.8 ± 0.2 12.2 ± 1.6 1.9 ± OAO 1.50 ± 0.30
41hinstar 4.8 ± 0.3 17.0 ± 1.75 2.2 ± 0.04 2.0 ± 0.24
5th instar 3.8 ± 0.3 22.0 ± 1.70 3.2 ± OA5 2A ± 0.33
Pupa 14.2± 1.5 16.9 ± 2.54 5.2 ± 0.8
Egg - Adult 34.9 ± 2.7
Adult longevity 9.0 ± 4.3

The 3rd instar had mean length and width of 12.2
± 1.6mm and 1.9 ± OAOmm, respectively; the
mean head capsule width was 1.5 ± 0.30mm.
Duration in 3'd instar was 4.8 ± 0.2 days.

The 3'd, 4th and 5th instar larvae were
greyish but gradually tumed brown thereafter.
The body lengths of 4th and 5th instars were 17.0
± 1.75mm and 22.0 ± 1.70mm, respectively. The
mean width and mean head capsule width were
2.2 ± 0.04mm and 2.0 ± 0.24mm, respectively,
for the 4th instar and 3.2 ± OA5111111 and 2A ±
0.33m111, respectively, for the 5th instar.
Duration in the 4th instar was 4.8 ± OJ days,
while in the s" instar it was 3.8 ± 0.3 days. The
Ist and 2nd instars are referred to as wanderers,
while the 3rd to the5th instars were particularly
active and more destructive. The s" instar
appeared to feed more towards the periphery and

mid-rib of the crude beeswax in search of hard
surface or substratum, in preparation to pupate.
A silky white cocoon is formed at pupation. The
pupal length ranged from 14.36 - 19A4 mm with
mean width of 5.2 ± 0.8mm. At this stage, the
pupa was brown and its duration was about 15
days.

Consumption of crude beeswax and pure
beeswax by the greater wax moth and weight
gained are shown in Table 3. Crude beeswax
was more severely damaged by greater wax moth
than the pure beeswax (Fig. I). The crude
beeswax consumed increased consistently with
increase in the number of larvae tested.
Furthermore, larvae fed crude beeswax
consumed more food and gained weight more
than those fed pure beeswax.

Table 3: Comparative consumption of crude and pure beeswax and weight gained by G. mellonella

Number of Amount Consumed (g) Weight gained (g)
larvae Crude beeswax Pure beeswax Crude beeswax PlII'C beeswax

10 11.94 1.99 2.76 0.14
20 20.66 1.58 5.14 0.10

30 28.08 5.10 7.17 1.31

40 32.96 4.27 9.08 2A6

50 48.91 4.64 12.31 2.34

60 61.01 4.111 14.22 1.23
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Figure 1: Level of damage of Crude and Pure beeswax by G. mellonella.

DISCUSSION
The life cycle of the greater wax moth was

completed in 34.9 - 37.6 days at 26.7 ± L9°C
and 93.0 ± 5.3% RH and thc adult longevity was
9.0 ± 4.3 days. William (2000) had reported
duration of 42 - 49 days at 86°F and 75 to 85%
RH. The number of instars in this study and in
the study reported by William (2000) also
differed. Several authors have observed similar
differences in number of instars. Chauvin and
Chauvin (1985) and Plantevin (1975) reported
that the larval instars can vary from 6 to 10
depending on the quality of diet available. These
authors reported that the determination of
number of moults did not seem to be of genetic
origin but were dependent on food quality and
environmental conditions. In this study, the
fewer number of larval instars (five) and speed
of development may be explained by abundance
of nutritive crude beeswax and the optimum
environmental conditions.

It was observed that females oviposited on
comb cells of crude beeswax. Williams (1976)
and Shimanuki and Knox (1991) made similar
observations about the oviposition by G.
mellone!!a on crude beeswax.

The results in this study showed
significantly greater impact of the waxmoth on
crude beeswax than on pure beeswax. This may
be due to the presence of nutrients such as
granulated honey in the comb cells, cast-off
pupal skin, pollen and other impurities found in
beeswax as reported by Shimanuki and Knox
(1991). Pure beeswax did not favour the
development of G. mell onella. Eischen and Dietz
(1987) observed and reported that propolis limits
the damage caused by wax moth attack, hence
reducing the growth rate and survival of G.
mellone!!a larvae. However, this aspect needs
further study, particularly the chemical
com ponents of both the crude and pure beeswax.
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