
 

~ 32 ~ 

Journal of Entomology and Zoology Studies 2021; 9(5): 32-35

 
 
 
 
 
 
 
 
 
 
 
 

E-ISSN: 2320-7078 

P-ISSN: 2349-6800 

www.entomoljournal.com 

JEZS 2021; 9(5): 32-35 

© 2021 JEZS 

Received: 16-07-2021 

Accepted: 18-08-2021 
 

Cheikh Tidiane Niass  

Genetic Team and Population 

Management, Laboratoire of 

Genemic, Department of Animal 

Biology, Cheikh Anta Diop 

University of Dakar, Sénégal 

 

Cheikh Thiaw 

UFR Sciences and Techniques in 

Agronomy and Vegetable 

Production (STAPV), University 

of Sine Saloum El-Hadji 

Ibrahima Niass (USSEIN) Sing-

Sing, Kaolack, Senegal 

 

Toffène Diome 

Genetic Team and Population 

Management, Laboratoire of 

Genemic, Department of Animal 

Biology, Cheikh Anta Diop 

University of Dakar, Sénégal 

 

Mbacké Sembène 

Genetic Team and Population 

Management, Laboratoire of 

Genemic, Department of Animal 

Biology, Cheikh Anta Diop 

University of Dakar, Sénégal 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Corresponding Author: 

Cheikh Tidiane Niass  

Genetic Team and Population 

Management, Laboratoire of 

Genemic, Department of Animal 

Biology, Cheikh Anta Diop 

University of Dakar, Sénégal 

 

 

 

 

 

 
 

 

 

 

 

First record of the black soldier fly, Hermetia 

illucens L, 1758 (Diptera, Stratiomyidae) in 

central and western Senegal 

 
Cheikh Tidiane Niass, Cheikh Thiaw, Toffène Diome and Mbacké 

Sembène   

 
Abstract 
The proven effectiveness of the larvae of the black soldier fly (Hermetia illucens L. 1758), in the 

development of organic waste but also as a replacement protein in animal feed, justifies the growing 

interest in this species. Despite the number of studies carried out over several decades on its dispersal 

across the world, datas on its exact distribution are lacking in certain areas such as Africa and non-

existent in Sahel countries. This is the context in which this study aims to detect its presence in Senegal. 

The H. illucens attraction device consists of two rubber trays. The smaller one, with a capacity of 5 liters 

(L), was filled with 3 Kilogram (Kg) of one of the four chosen substrates and placed in another larger 

one, with a capacity of 12 L, filled with sand to one-fifth of its volume. On a stick, placed transversely in 

the middle of the large tank, perch, using a wire, stacked boxes of 7 centimeters long and 4 wide for 

laying support they all had been covered with a mosquito net and placed in a dark place. In this article, 

we report the presence of the black soldier fly in two regions of Senegal (Dakar and Kaolack) which 

belong to two different agro-ecological zones. Indeed, the females were attracted by the substrates on 

which they developed. 
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Introduction 

First described by Swedish naturalist Carl von Linnaeus in 1758, the black soldier fly, 

Hermetia illucens Linnaeus, 1758 (Diptera: Stratiomyidae) is a species of increasing interest 

worldwide. The growing interest in the soldier fly is linked on the one hand to the potential of 

its larvae to recycle low-value organic materials, such as household waste, agro-industrial by-

products or biomass waste rich in nutrients [1-6]; on the other hand, it has the possibility for 

these larvae to be subsequently used as a replacement protein in animal feed [7]. 

Consequently, many studies have focused on the biology of the insect, including its 

development, its mating behavior [8, 9], the effects of diet and temperature on its development 
[10, 11] but also on its dispersal throughout the world. In fact, Hermetia illucens presents a very 

great flexibility of adaptation both in terms of habitats and temperatures [12]. 

While it is currently accepted that H. illucens originates from the New World, more 

particularly in the South of the United States [13], it is now found in different regions of the 

world [14, 15] It is found in habitats, presenting heterogeneous climato-geographic 

characteristics, distributed from temperate zones to the tropics and in the five continents [16]. 

There are few documented places of its presence in Africa [17] and the places where it has been 

recorded are almost all in very humid forest areas where there is a sub-Guinean or equatorial 

climate: in Réunion [18], Madagascar [19, 16], South Africa [20], Liberia, Côte d'Ivoire, Cameroon, 

Burundi [19], Guinea [1], Ghana and Mali [17]. 

It is not yet listed in the countries of the Sahelian zone [18]. Former capital of AOF (French 

West Africa) and hub of trade between the West African sub-region and the rest of the world 

for more than a century, through its ports of Dakar and Kaolack [21], Senegal could well be 

infested by this fly. Thus the objective of this study is to determine if the black soldier fly is 

present naturally in Senegal, particularly in the regions of Dakar and Kaolack. 
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Materials and Methods 

Study sites 

The study was carried out in Senegal, a country bordered to 

the west by the Atlantic Ocean, Mauritania to the north, Mali 

to the east and Guinea Bissau to the south. It lies in the far 

west of the African continent between 12 ° 20 ’and 16 ° 40’ 

north latitude and 11 ° 20 ’and 17 ° 30’ west longitude. The 

experiments were conducted in two phases between June and 

October 2020. The first was carried out from June 10 to 

August 10 and the second from August 20 to October 20. The 

period when the experiments were carried out during the rainy 

season during which most insects swarm the most during the 

year. 

According to ANASIM [22] weather data (Table 1), the 

monthly average temperatures between June and October 

ranged between 26.9 °C and 29.3 °C in Dakar; 28.5 °C and 

30.8 °C, in Kaolack. The maximum monthly average 

temperature in Dakar was recorded in October (29.3 °C); on 

the other hand, it was in June that the maximum monthly 

average temperature was recorded in Kaolack. During this 

same period the monthly relative humidity (RH) averages 

varied between 77% and 82.7% in Dakar and between 69.4% 

and 80.4% in Kaolack. The maximum monthly average HR 

was recorded in September (82.7%) in Dakar and Kaolack  

(Table 1). 

 

Table 1: of monthly averages of temperature, relative humidity and precipitation between June and October 2020. 
 

Localités Mois T Tm TM H PP 

Dakar 

Juin 30.8 26.2 37.6 60.9 41.4 

Juillet 29.2 25.5 34.3 78.3 234.46 

Aout 29 25.4 33.8 79 245.37 

Septembre 28.5 24.5 33.7 80.4 278.64 

Octobre 30.5 25.1 36.8 69.4 41.66 

Kaolack 

Juin 26.9 24.3 30 79.6 3.81 

Juillet 28 25.3 30.8 77.9 92.21 

Aout 28.7 26 31.3 79.6 105.41 

Septembre 28.1 24.8 31.1 82.7 246.37 

Octobre 29.3 25.4 32.6 77 33.27 

 

The experiments were launched simultaneously in Dakar, a 

locality located in the west of Senegal, and in Kaolack, which 

is located in the center of the country. The choice of these two 

study sites is justified on the one hand by the fact that these 

two regions were, via their respective seaports, commercial 

exchange platforms where merchant ships from northern 

countries regularly served. There is therefore a good chance 

that these ships introduced the insect accidentally. 

Equipment 

Sixteen 5 L capacity bins were used as containers for the 

different types of substrates used. Sixteen other 12 L tanks 

were used as pupation places for the mature larvae. 

Attraction substrates used 

The substrates on which flies lay eggs in nature are very 

varied, but they are almost always more or less decomposed 

organic matter [24]. Various observations made in the field 

have shown the effectiveness of the following substrates: fish 

co-products (fish offal), peelings of fruits and vegetables, 

chicken droppings, contents of the rumen of cattle / sheep / 

goats, leftovers from meals. We opted for fish offal, fruit and 

vegetable scraps, poultry droppings and cracked corn because 

studies have already shown their strong ability to attract flies. 

Substrate sampling 

This waste was collected for each site, in the fish, vegetable 

and fruit markets; fishing docks, restaurants but also with 

chicken breeders for manure. These samples, once collected, 

were placed in plastic bins and then brought into the 

experimental chamber and exposed in the open air. Then the 

substrate was sprinkled with water from time to time to not 

only prevent them from drying out but also speed up 

decomposition. 

 

Attraction device 

The device is nothing more than an attraction unit that has 

been made from two rubber bins. The smaller one, with a 

capacity of 5 liters (L), was filled with 3 Kilogram (Kg) of 

substrates. This small tank was then placed in another larger 

one containing an egg-laying support, with a capacity of 12L, 

and filled with sand to one-fifth of its volume (Figure 1). 

After laying and larval development, the pupae were then 

collected and placed in incubator enclosures (Figure 3) until 

emergence.  

 

 
 

Fig 1: Unit of attraction 

 

 
 

Fig 2: Experimental device 

 

 
 

Fig 3: Pupa incubator 
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Attraction and breeding 

Four amusement units have been placed in the open and put 

out of reach of ants. The attraction units were permanently 

exposed throughout the experiment (Figure 2). Daily 

monitoring was carried out in order to detect, identify and 

count H. illucens larvae very quickly. Some of the larvae were 

removed from the substrate, then dried and packaged for 

another study (Figure 7). The rest was left in the substrate 

until they reached maturity and pupate. These pupae were 

then placed in incubators to obtain adults. The identification 

of larvae and adults of the Black Soldier Fly (Hermetia 

illucens) was done using a binocular magnifying glass and 

model "Optika LAB20". We also use the identification keys 

proposed by Oliveira et al. [16] and Diclaro & Kaufman [24], 

which in addition to the general appearance of the insect, are 

mainly based on the presence of two translucent windows at 

the level of the first segment of the abdomen in adults; and the 

characteristic location of body hairs in larvae. 

 

Results 

The black soldier fly, Hermetia illucens Linnaeus, 1758 

(Diptera: Stratiomyidae), could be attracted to Dakar as well 

as to Kaolack by the attraction device that we developed. In 

addition, the females were able to lay eggs which hatched to 

give larvae which developed in the substrates; and a few have 

been successful in producing adults (Figure 4, 5). 

 

 
 

Fig 4: Larvae of H. illucens in crushed maize 

 

 
 

Fig 5: Larvae of H. illucens in peels 

 

A total of 2165 larvae of the fly H. illucens (Linnaeus, 1758) 

were counted and identified at the end of the series of 

experiments carried out simultaneously in Dakar and Kaolack. 

2156 black soldier fly larvae were obtained in Dakar against 

only 9 larvae in Kaolack. In Dakar, of the 100 larvae that 

were kept in the substrate to give rise to pupae and later 

adults, 58 were able to hatch in the incubators. On the other 

hand, 5 adults were able to emerge among the 9 pupae 

incubated at Kaolack. 

 

 
 

Fig 6:  Larvae of H. illucens extracted from substrate 
 

 
 

Fig 7: Adult H. illucens emerged from incubator 
 

Discussions 

Maquart et al [12] presumed the presence of the soldier fly (H. 

illucens) in many African countries, notably in Senegal, 

thanks to images posted of members of a group of breeders 

devoted to the BSF ("Black Soldier Fly community ") in 

social networks. Our present study has just provided formal 

proof of the presence of Hermetia illucens in Senegal. Its 

introduction into the country could have a link with maritime 

traffic, as suggested by Martínez-Sánchez et al.[14] and 

Marshall et al [20]. Indeed, due to its geographical position and 

sheltering the capital of the former AOF (French West 

Africa), Senegal was for several decades the hub of trade 

between West Africa and the rest of the country of the world 
[21]. 

Its climatic adaptation in Senegal is said to be linked to the 

fact that in the two localities, where H. illucens has been 

attracted, the climatic conditions are similar to those of its 

original distribution area. According to data provided by the 

website historique-meteo.net, the monthly temperature 

averages between Dakar and Miami are almost identical, as 

are those between Kaolack and Austin (Capital of Texas). It 

was also observed during the study that larvae of the black 

soldier's fly (H. illucens) only developed in plant substrates in 

a state of advanced degradation. This indicates that the female 

was more attracted to corn and rotting peelings; and that she 

preferred to lay her eggs there rather than in the substrate of 

animal origin. This could be due to the insect's reminiscence 

on its preferred substrates. Oliveira et al [16] argue that in the 

continental United States, Hermetia illucens commonly 

breeds in outhouses, poorly managed compost, and poultry 

manure. However, Martínez-Sánchez et al [14] highlighted the 

presence of the black soldier's fly on a human corpse in the 

Iberian Peninsula; which proves that H. illucens is also 

capable of growing in substrates of animal origin. 

 

Conclusion  

The black soldier fly (Hermetia illucens L. 1758) is one of the 
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rare insects that are subject to industrial breeding. The 

objective of this study was to detect the presence of this fly in 

Senegal. In two regions of the country (Dakar and Kaolack), 

H. illucens could be attracted with an attracting device where 

it laid its eggs. The eggs hatched into larvae and the larvae 

then gave rise to pre-pupae which, after metamorphosis in an 

incubator, gave rise to adults. With this publication, we want 

to inform the scientific community who closely follow the 

distribution of this species throughout the world that Hermetia 

illucens is present in Senegal. 

 

References 

1. Lardé G. Growth of Ornidia obesa (Diptera, Syrphidae) 

larvae on decomposing coffee pulp. Biol. Wastes 1990;34 

(1):73-76. 

2. Newton GL, Sheppard DC, Watson DW, Burtle GJ, Dove 

CR, Tomberlin JK et al. The black soldier fly, Hermetia 

illucens, as a manure management/resource recovery 

tool. In: Symposium on the State of the Science of 

Animal Manure and Waste Management. San Antonio, 

Texas, USA, CR. 2005;(2):5-7  

3. St-Hilaire S, Cranfill K, McGuire MA, Mosley EE, 

Tomberlin JK, Newton L, Sealey W et al. Fish offal 

recycling by the black soldier fly produces a foodstuff 

high in omega-3 fatty acids. Journal of World 

Aquaculture Society. 2007;38(4):309-313. 

https://doi.org/10.1111/j.1749-7345.2007.00101.x 

4. Hem S, Toure S, Sagbla C, Legendre M. Bioconversion 

of palm kernel meal for aquaculture: experiences from 

the forest region (Republic of Guinea). African Journal of 

Biotechnology 2008;(7):1192-1198. 

5. Diener S, Zurbrügg C, Tockner K. Bioaccumulation of 

heavy metals in the black soldier fly, Hermetia illucens 

and effects on its life cycle. Journal of Insects as food and 

feed 2010;1(4):261-270. 

https://doi.org/10.3920/jiff2015.0030 

6. Kalová M, Borkovcová M. Voracious larvae Hermetia 

illucens and treatment of selected types of biodegradable 

waste. Acta Universitatis Agriculturae et Silvicuturae 

Mendelianae Brunensis 2013;(1):77-83. 

https://doi.org/10.11118/actaun201361010077 

7. Booram, Jr. CV, Newton GM, Hale OM, Barker RW. 

Manure residue as a substrate for protein production via 

Hermetia illucens larvae. Proceeding in the Cornell 

Agricultural Waste Management Conference, Cornell 

University, Ithaca, N.Y. 1977;16(5):599-604. 

8. Booth DC, Sheppard DC. Oviposition of the black soldier 

fly, Hermetia illucens (Diptera: Stratiomyidae): eggs, 

masses, timing, and site characteristics. Environ. Entomol 

1984;13(2):421-423  

9. Tomberlin JK, Sheppard DC. Factors influencing mating 

and oviposition of black soldier flies (Diptera: 

Stratiomyidae) in a colony. J Entomol. Sci 

2002;(37):345-352. 

10. Sheppard DC, Newton GL, Thompson SA. A value 

added manure management system using the black 

soldier fly. Bioresource Technology. 1994;(50):275-279. 

11. Tomberlin JK, Adler PH, Myers HM. Development of 

the black soldier fly (Diptera: Stratiomyidae) in relation 

to temperature. Environ. Entomol 2009;(38):930-934. 

12. Maquart PO, Richard D, Willems J. First record of the 

Black Soldier Fly, Hermetia illucens, in the Western 

regions of France (Vendée, Loire-Atlantique, Ille-et-

Vilaine) with notes on its worldwide repartition (Diptera, 

Stratiomyidae), Bulletin de la Société entomologique de 

France. 2020;125(1):13-18. 

13. Rozkosný RA. Biosystematic Study of the European 

Stratiomyidae (Diptera): Clitellariinae, Hermediinae, 

Pachygasterinae and Bibliography. Springer Science & 

Business Media. 1983;2:2. 

14. Martínez-Sánchez A, Magaña C, Saloña M, Rojo S. First 

record of Hermetia illucens (Diptera: Stratiomyidae) on 

human corpses in Iberian Peninsula. Forensic Science 

International. 2011;206:76-78.  

https://doi.org/10.1016/j.forsciint.2010.10.021 

15. Roháček J, Hora M. A northernmost European record of 

the alien black soldier fly Hermetia illucens (Linnaeus, 

1758) (Diptera: Stratiomyidae). Časopis Slezské zemské 

muzeum, série A 2013;62:101-106. 

16. Oliveira F, Doelle K, List R, O’Reilly JR. Assessment of 

Diptera: Stratiomyidae, genus Hermetia illucens (L., 

1758) using electron microscopy. Journal of Entomology 

and Zoology Studies. 2015;3(5):147-152. 

17. Devic É, Maquart PO. Dirhinus giffardii (Hymenoptera: 

Chalcididae), parasitoid affecting Black Soldier Fly 

Production in West Africa. Entomologia. 2015;3:284 

https://doi.org/10.4081/entomologia.2015.284 

18. INPN. https://inpn.mnhn.fr/espece/cd_nom/217341. Last 

access: 10/05/2021. 

19. Leclercq M. A propos de Hermetia illucens 

(LINNAEUS, 1758) (“soldier fly”) (Diptera: 

Stratiomyidae: Hermetiinae). Bulletin et annales de la 

Société royale d’entomologie de Belgique 

1997;(133):275-282. 

20. Marshall SA, Woodley NE, Hauser M. The historical 

spread of the Black Soldier Fly, Hermetia illucens (L.) 

(Diptera Stratiomydae, Hermetiinae), and its 

establishment in Canada. Journal of Entomological 

Society of Ontario. 2015; 146:51-54. 

21. Fall. Analyse financière dynamique et diagnostic du port 

autonome de Dakar, Mémoire de Master II en Finance, 

Faculté des sciences d’économies et de gestion, 

Université Cheikh Anta Diop de Dakar 2016, 42. 

22. ANACIM. Bulletin de mise à jour de la prévision 

saisonnière au Sénégal pour l'hivernage 2020: Mise à jour 

N°4 de la prévision avec les conditions initiales d'août, 

Dakar 2020;11 

23. NDADI NK. Contribution à l’étude des substrats 

adéquats pour la production d’asticot comme aliment 

pour volaille à Kinshasa, TFE en Zootechnie, Faculté des 

Sciences Agronomiques, Congo 2010, 25. 

24. Diclaro IIJW, Kaufman PhE. Black soldier fly Hermetia 

illucens Linnaeus (Insecta: Diptera: Stratiomyidae), The 

Institute of Food and Agricultural Sciences (IFAS), 

University of Florida EENY 2010;461:4. 

http://www.entomoljournal.com/

