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ABSTRACT 
 
In this study, the effect of different honeycomb and sucrose amounts on the development of Galleria mellonella larvae has 
been investigated by using synthetic diet. These results showed that the Galleria mellonella larvae could tolerate different diets 
without any serious problem during their development. In a period of seven days maximum growth is determined on the 
larvae, which are fed the diet that contains 300 g honeycombs. In addition in ten days of experimental period maximum 
weight increase is 0.131 g and it is observed in the diet, which contains 50 g honeycombs. This increase in the diet that 
contains 300 g honeycombs is 0.118 g. At the end of the experimental period, the measures showed that the maximum weight 
increase appeared in diet of 15% sucrose as 0.0774 g. In the diet, which does not contain honey there was a weight loss as 
0.0158 g. 
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INTRODUCTION 
 

The greater wax moth Galleria mellonella 
(Lepidoptera: Pyralidae) is an important pest of the 
honeybee. The larval stage of the Galleria mellonella feeds 
on the honey, pollen and wax produced by honeybees 
(Nurullahoglu & Susurluk, 2001). However, an effective 
method of control of this pest has not been developed. 
Physical, chemical and biological methods are imperfect 
(Cantwell & Smith, 1970; Ali et al., 1973; Burges, 1977, 
1978). Beekeepers see the wax moth as a pest. Today the 
wax moth Galleria mellonella can be named as the main 
negative factor on beekeeping and studies on increasing the 
production. In order to maintain the ecologic balance 
biologic control preferred rather than chemical control. 

Galleria mellonella larvae development period is 40 
days but this value can varies due to the environmental 
conditions. Optimal conditions embryonic development is 
completed in 3 - 4 days. But this period can extend to 25 
days, because of the environmental conditions. The opening 
of the eggs is completed in 8 - 10 days. Egg incubation 
period can be affected by temperature, moisture and nutrient 
quality (Ozer, 1962). Each female lay approximately 500 
eggs throughout its life cycle. The larvae emerged from the 
eggs distribute in the hive and create nutrition tunnels in 
honeycomb. Mature larvae can be 2.2 cm long. At the end 
of this phase they continue their life cycles by forming 
pupas in or out of the hive (Burges, 1978). 

Galleria mellonellae is preferred in entomologic 
studies, because of its nutritional needs, ecologic adaptation 
and development characteristics. It is used as a host in favor 
of many hymenoptera species. 

The solitary endoparasitoid wasps are Pimpla 

turionellae and Itoplectis naranyae, which attack various 
lepidopteran pupae and prepupae (Townes et al., 1965; 
Ueno, 1999; Coskun et al., 2005). Because of the natural 
host of P. turionellae are difficult to mass rear and because 
P. turionellae is a polyphagous parasitoid, it is possible to 
utilize alternative host that are easily cultured in the 
laboratory for mass rearing of the parasitoid. G. mellonella 
is a suitable of hosts for some parasitoids related to P. 
parnarae and P. turionellae (Sandlan, 1979a, 1982; Ueno, 
1999). 

Different kinds of synthetic nutrients are developed in 
order to produce wax moth. Mass propagation of many 
insects produced invented host G. mellonella has been 
accomplished by using diets development by (Balazs, 1958; 
Beck, 1960; Dutky et al., 1962; King et al., 1979) (Bratti & 
Costantini, 1991; Gross, 1994; Gross et al., 1996). Gross 
(1994) reported that only about 60 - 65% of the G. 
mellonella larvae reared on the diet of King et al. (1979) 
produced adult parasitoids and that mature G. mellonella 
larvae weighing less than 100 mg. Our research was 
designed to determine the relative nutritional values of 
various ingredients in the Bronksill (1961) G. mellonella 
diet for producing strong G. mellonella larvae and 
consequent Pimpla turionellae adults. These kinds of 
studies are needed for biological control. 
 
MATERIALS AND METHODS 
 

The Galleria mellonella larvae, which are used in the 
experiment are produced with the food that is developed by 
Bronksill (1961). This food is kept in jars and its component 
is given in Table I. 

Mature G. mellonella males and females, which are 
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taken from the beehives are produced in these jars with the 
conditions of 26 - 28oC, 50 - 60% relative moisture and 
darkness. 

In order to show the effect of different wax ratios on 
the development of G. mellonella larvae the nutrient in 
Table I is used as the control diet. The honeycomb amounts 
are decreased by 100%, 87.5%, 75% and 50% and increased 
by 50%. So by this way six different kinds of diets are 
prepared with control. So the honeycomb amounts are 
appeared to be 0 g, 25 g, 50 g, 100 g, 200 g and 300 g. G. 
mellonella, which are taken from the stock culture are 
weighed and ten G. mellonella is put in each jar. On the 3rd, 
7th and 10th day are weighed and the ratios of the larvae that 
did not pass the pupae phase are determined. 

In order to study the effects of different sucrose ratios 
on the development of G. mellonella larvae the food in 
Table I is used as the control diet. Honey is taken out from 
diet and sucrose is added instead of honey with ratios of 0%, 
5%, 10%, 15% and 20%. So six different diets took place. 

The larvae, which are taken from the stock culture are 
weighed and ten larvae are put in each jar. On day 6, 8 and 
13 these larvae are taken the jars and their weight changes 
are compared with the control group. 
 
RESULTS 
 

The effect of different honeycomb and sucrose 
amounts on the development of Galleria mellonella larvae 
are given (Table II & Table III). 

In the larvae, which are fed with the diets that contain 
different amounts of wax, at the end of the 3 days 
experiment period, the greatest increase on weight is seen in 
the larvae, which are fed with the control diet as 0.029 g. In 
the insects, which are fed with diets that do not contain 
honeycomb a loss of weight such as 0.003 g is seen. There 
is not significant difference in weight increases of the 
larvae, which are fed with the diet that contained 25 g and 
300 g honeycomb. The weight increase of the larvae, which 
are fed with diet that contained 100 g honeycombs is 
appeared to be very much lower than the control group. 

In a period of seven days maximum growth is 
determined on the larvae, which are fed the diet that 
contains 300 g honeycombs. The weight increase in control, 
100 g (honeycomb) 50 g (honeycomb) diets are 0.053 g, 
0.051 g, 0.049 g in order. In also 25 g honeycomb diet it is 
0.021 g and in the diets, which do not contain honeycombs 
the weight increase is 0.013 g. 

In ten days of experimental period maximum weight 
increase is 0.131 g and it is observed in the diet, which 
contains 50 g honeycombs. This increase in the diet that 
contains 300 g honeycombs is 0.118 g; in control diet it is 
0.096 g and the diet that contains 100 g and 25 g are 0.095 g 
and 0.051 g. Also this increase appeared to be 0.024 g in the 
diet, which does not contain honeycomb. 

At the end of six days of experimental period the 
maximum weight increase in the insects, which are fed with 
diets that contain different amounts of sucrose is observed in 
the diet, which contained 20% sucrose as 0.0838 g. Weight 
loss appeared only in the diet, which contained 5% sucrose 
as 0.0348 g. 

At the end of eight days of experimental period 
maximum weight increase appeared to be in the control 
group as 0.0705 g. 

On the 13th day of the experimental period, the 
measures showed that the maximum weight increase 
appeared in diet of 15% sucrose as 0.0774 g. In the diet, 
which does not contain honey there was a weight loss as 
0.0158 g and this loss was 0.0004 g in 5% sucrose diet. 
Increase in the control group was 0.0029 g and it was 
0.0586 g and 0.0333 g in 10% and 20% sucrose diets. 
 
DISCUSSION 
 

The effects of different wax and sucrose ratios on the 
development of G. mellonella larvae are examined and it is 
seen that all of diets the larvae completed their growth. But 
especially in the ratios, which honeycomb level is lower 
than the control, because of the nutritional deficiency the 
insects made pupae earlier. 

However the maximum increase in weight is seen in 
the diet with the ratio of 50 g and weight per larvae reached 
to 0.191 g from 0.060 g nevertheless, in the same diet at the 
end of the experiment nine larvae passed to the early pupa 
phase. The extra weight increase might mean that the larva 
that is survived is much stronger than the others. Gross et al. 
(1996) reported that the addition of 30 g of wheat germ to 
the standard diet was necessary to significantly increase the 
weight of mature G. mellonella larvae. In addition mature 
G. mellonella larvae that developed on the diet containing 5 
– 10 g torula yeast and Archytas marmoratus adults 
consequently emerging from those larvae were considerably 
heavier than their counterparts reared on the standard diet 
lacking torula yeast. 

In many parasitoids, positive relationships are found 
between parasitoid size and host size (King, 1987). In 
addition host size is one factor that influences the 
emergence sex ratio (Ueno, 1998; King, 2002). 

The increase of honeycomb amount in the diet with o 
ratio of 50% effected the larvae development positively and 
decreased the transfers to early pupa phase than the other 
diets. It is seen that the increase in weight is directly 
proportional with the honeycomb amount and this data can 
be noted as very important one. It is very common situation 

Table I. Control diets Used for rearing Galleria 
mellonella 
 
Ingredient Amounts per Diet 
Bran  500g 
Glycerin 300 ml 
Honeycomb 200g 
Pure Water 150 ml  
Honey 150 ml  
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to add or remove the diet compounds (Tsiropoulos, 1992) in 
the studies of the development of the insect reproduction, 
egg number and efficiency Similar results were also 
obtained with Cryptolaemous montrousieri (Chumakova, 
1962), Dacus olea (Tsiropoulos, 1977) and Melanogryllus 
desertus (Başhan & Balcı, 1994). Morever, sex ratio at 
parasitic hymenopters has close relationship with host size 
(Sandlan, 1979a, b & 1980; Kazmer & Luck, 1995). 

By this way we can show as if the diet is accepted by 
insect and as if it was prepared properly. The negative effect 
of the removal of the honeycomb from the diet (with 
different ratios) on the development shows us that these 
diets can not give the insects their nutritional needs 
properly. The diets should require the nutritional 
compounds such as carbohydrates, protein and lipids. 

This is the reason of the loss weight in the diets, which 
do not include honey and sucrose. It is also shown that 
sucrose and honey have a negative effect on the 
development and the production system of the insects. 
However because of the decrease in the protein and 
glycogen amounts (with the absence of honey & sucrose) 
evident decreases in the lifetime of insects are observed. The 
reduced weight of parasitoids emerging from Musca 
domestica with heavy parasitoid loads was probably 
attributable to a scramble type competition for limited host 
resources, where each parasitoid larva received less than 
optimal quantities of food for their own development 
(Waage & Ng, 1984; Taylor, 1988; Harvey & Gols, 1998). 

Endoparasite insect species need other insects as hosts 
in the part of their own life cycle. These features of the 
insects increase their economical importance and make it 
possible to use them for biological control programs. The 
control of pests by the predators depends on having healthy 
hosts for the predators and high number of populations. 

Only an increase of sucrose amount in the diet as 15% 

has a positive effect on larval development. For an optimum 
nutrition it is not enough to take all compounds that are 
needed. At the same time these compounds should be in 
balance fort he metabolism. Nutritional balance is very 
important for insects in both the larval and mature levels. 
This study also shows the nutritional needs of Galleria 
mellonella and it is significance in the biologic control. 
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