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Summary. The analysis of the patterns of growth and development of the black 

soldier fly when grown in reservoirs of different sizes was carried out. It was found 

that the period of development of the black soldier fly from the week old stage to the 

beginning of pupal emergence in both variants of the experiment was 19 days, and the 

percentage of increase in the average weight of 200 pupae varied greatly from 2851,1% 

on the 10th day of rearing to 90,3% on the 25th day in the control and from 1832,1% 

on the 5th day to 112,5% on the 25th day in the experimental tank; the weight of one 

pupa during this period of development increased from 0,002 to 0,24 gr. in the control 

variant and from 0,002 to 0,27 g in the experimental tank.  

Keywords: technology of cultivation, Hermetia illucens L., patterns of 
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Today, the issue of organic waste processing is relevant, and the use of 

insect larvae and especially some species of Diptera is becoming a promising 

area of biotechnology [1–2]. In this case, the black soldier fly (H. illucens) is of 

great scientific and practical interest, whose larvae are capable of efficiently 

processing organic waste of various types: organic portions of solid biological 

components, sewage sludge and waste from meat and fish processing, fruits, 

vegetables, and kitchen waste [3]. 

The method of waste destruction using the larvae of the H. illucens is 

unlike any other method of disposal. When using this method, organic residues 

are not subject to mandatory mechanical grinding. The fly larvae grind them 

into almost identical small particles in the process of eating and digestion, and 

as a result, the volume of waste is significantly reduced (up to 70–80%), and the 

waste itself is a highly valuable and environmentally friendly, complete 

fertilizer for plants (vermicompost) [4]. In addition, the larvae of H. illucens are 

a very valuable source of food for poultry and animals [5, 6, 7]. This is 

primarily due to their high nutritional value. Larvae grown on organic waste 
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contain proteins (≈40%) and fats (≈40%). In the fatty acids, lauric acid accounts 

for 50%, as well as calcium, phosphorus, and iron [8–9]. 

The usual distribution area of the H. illucen species is characteristic of the 

subtropics [10]. However, it is known that this species is also cultivated in 

Western Europe with a temperate climate [11, 12]. These are countries with 

predominantly warm climates where the fly is bred in open-air enclosures. 

However, recently, research has been conducted on the prospects of breeding 

the fly in artificial conditions and, as a result, the possibility of its use in regions 

with more severe climatic conditions. This is possible if optimal artificial 

conditions are created where H. illucens can function, develop and reproduce 

normally. 

It is now known that in Ukraine, unlike the United States and Western 

Europe (Netherlands, Germany, Italy), where the study of adaptation and 

breeding of the Black Lion fly has been going on for decades, there has been no 

commercial cultivation of the fly until now. And research on this issue is at an 

early stage [13]. In particular, such work is currently being carried out at the 

Research Department of Industrial Entomology of the ITI "Biotechnology" of 

the National Academy of Sciences of Ukraine.  In previous studies, a special 

tank for artificial conditions of fly cultivation was developed and created. 

The analysis of the current state of research on creating optimal artificial 

conditions under which H. illucens can function, develop and reproduce most 

effectively has shown that abiotic factors have a significant impact on the 

growth, development and vital processes of larvae. It was found that the optimal 

conditions for breeding an adult black soldier fly are air humidity at 60–70%, 

air temperature at not lower than +26...+30 ºС [3, 14–15]. More stringent 

cultivation conditions increase the life cycle of insects and reduce the viability 

of larvae [16–17].  

The purpose of the study was to investigate the patterns of growth and 

development of the black soldier fly when reared in tanks of different sizes.   

The experiment was conducted in 2 variants: 1) control – larvae were 

reared in a standard tank, where 900 g of substrate (mill worm waste + water in 

a ratio of (1: 1) were placed 2000 larvae of one week of age with a total weight 

of 4 g with an average weight of 0,002 g; 2) larvae were kept in a developed 

model of the tank for rearing larvae and collecting pupae (the area of which is 

four times larger than the control variant). On a similar substrate to the control 

in the amount of 3500 g were placed 8000 larvae of one week of age with a 

total weight of 16 g with an average weight of 0,002 g. 
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The following biological and technological parameters were determined 

during the research: 

average weight of older larvae, g; developmental period (from egg to 

pupa), days; weight of feed used, g; 

The average weight of older larvae was determined every 5 days. To do 

this, 200 individuals were taken from each tank from 5 points with tweezers 

when larvae rose to the surface of the substrate in search of food. Each sample 

was placed on a sieve and rinsed with settled water, after which excess moisture 

was removed from the surface of the larvae with filter paper. The larvae were 

weighed and the average weight of the larvae from each sample was calculated 

separately and the arithmetic mean was determined. 

During the experiment, it was found that the period of development of the 

black soldier fly from the larvae of a week old to the beginning of the 

emergence of pupae in both variants of the experiment was 19 days; the 

percentage of increase in the average weight of 200 larvae, both in the control 

and experimental tanks, had a wide range of fluctuations depending on the 

period of rearing (Fig. 1). 

 
Fig. 1.  Percentage of increase in average  

weight of 200 black lion fly larvae. 

  Fig. 2. The average weight of 1 larva of              

larvae in the process of growing 

 

For example, in the control variant, the maximum percentage of larval 

growth was recorded on day 10 of cultivation – 2851,1 %, a decrease in weight 

gain was observed on day 25–90,3 %, in the experimental tank the peak of 

growth was observed on day 5 of cultivation – 1832,1 %, and similarly to the 

control on day 25 there was a tendency to decrease this indicator – 112,5 %. 

The weight of one larva during the specified period of development increased 

from 0,002 to 0,24 g in the control variant and from 0,002 to 0,27 g in the 

experimental tank (Fig. 2).  
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The need for feeding was determined visually by the appearance of the 

environment, or by larvae that rose to the surface of the substrate in search of 

food. To control the amount of feed consumed for larval rearing during the 

period of development from egg to pupae, it was pre-weighed before feeding 

(Table 1). 

 

Table 1.  Amount of substrate used for rearing black soldier fly larvae 

Parameter Container 

Period of growing, days Total 

amount of 

substrate, 

kg 

1 

day 
5 day 

10 

day 

15 

day 

20 

day 

25 

day 

Amount of 

substrate, 

kg 

Control  0,9 0,25 0,3 0,25 0,3 - 2,0 

Reservoir  
3,5 1,0 1,5 1,0 1,0 - 8,0 

 

Thus, 2 kg of feed was consumed for rearing larvae during the period of 

development from egg to pupa in the control variant, while the substrate 

consumption per experimental tank was four times higher and amounted to 8 

kg. 

In summary, when growing H. illucens larvae in tanks of different sizes, 

no significant differences in the patterns of their growth and development were 

observed. The one difference was that with the increase in the surface area of 

the tank there was a difference in the intensity of larval development. For 

example, the peak of growth in the experimental variant occurred 5 days earlier 

than in the control variant. This may be explained by the fact that an increase in 

the tank area, and hence the migration activity of insects at the initial stage of 

their development, leads to an intensification of metabolism. Later on, a 

decrease in larval mobility delays this period, but due to higher rates, the final 

result is almost the same. These results need further investigation. 
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