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Crossbreeding in farmed insects

Silk moths

Mealworm
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BSF diversity

• Exploiting BSF diversity ?
• Heterosis ? 
• Outbreeding depression ? 
• Mating compatibility ? 
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Experimental setup

Figure from: Broeckx (2025)



Center for Animal Breeding and Genetics, Department of Biosystems5

Experimental setup



• All groups reared in triplo
• Reared on pilot-scale ± 7,500 larvae in each container 

(3.3kg chicken start mash and 4kg of water) 
• Mating crosses with 500 ♂ and 500 ♀
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Experimental setup

Feed composition  
DM content 90.6  g/100 g fresh matter 
Crude protein 20.4 g/100 g DM 
Crude Ash 6.0 g/100 g DM 
Fibre 20.9 g/100 g DM 
Carbohydrate 48.2 g/100 g DM 
  
Gross energy content 315 kcal/100 g DM 
  
P 0.85 g/100 g DM 
Mg 0.25 g/100 g DM 
K 0.82 g/100 g DM 
Na 0.13 g/100 g DM 
Ca 1.14 g/100 g DM 
Zn 0.012 g/100 g DM 
Cu 0.002 g/100 g DM 
Fe 0.016 g/100 g DM 

 

DM: Dry matter, from 
Broeckx et al., 2021
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Larval performance – F0
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Larval performance – F1
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Heterosis in F1  

Reciprocal differences 
up to 32%
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Larval performance – F2
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Crossbreds tend to develop faster …

@ day 10 (harvest)
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Red = proportion of prepupae

600 individually measured larvae

F0 F2
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Mating compatibility ? 
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Cumulative egg production is cross-dependent

Egg production was 
19% higher in F2 
compared to F0
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Computed total yields
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Computed total yields

Total production increase of 16.5% for F2 compared to F0 
(19.1% when comparing dry mass)



• Development of new (hybrid)  lines ?

• Earlier harvest possible ?

• Continuous creation/use of F1 ?

• Scalability ? 
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Can we use this in practice ?



• Crossbreeding is possible in BSF !

• Reciprocal growth differences are present

• Increased speed of development in F2 generation

• Heterosis seems present in specific crosses

• Egg production increased by 20% in hybrid flies
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Take home message
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