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The Promise of Insect Farming…
…Reduce, Resilience, Reliable…

◎ Growing human population

◎ Diminishing natural recourses

◎ Threat of global climate change

◎ Food and nutritional insecurity
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The Black Soldier Fly (BSF)…
…An emerging hero for insect farming?

◎ Advantages of insect farming

◎ Added bioremediation capacity

◎ Circular Agricultural Economy

◎ Sustainability

3

Agri Waste

BSF Larvae BSF Pupae BSF Frass

FertiliserAnimal FeedBio-Fuel Pharma & 
Cosmetics 



EAAP | Insect Genetics IMP 2025 | Athens | Greece 

“What” is the Black Soldier Fly (BSF)?
…Is it a bird? Is it a wasp? No, it’s SuperFly!

◎ Cosmopolitan species of the Stratiomyidae family 

◎ South American origin

◎ Human mediated global distribution

◎ Benign ‘invader’

◎ Commercial production globally

◎ Genetic and phenotypic variation 
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Kaya et al., 2021
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Black Soldier Fly (BSF) Diversity
A rich germplasm resource for genetic improvement

◎ Advantages

High genetic diversity – high evolutionary potential

Scope for artificial selection

Opportunities for cross breeding strategies – hybrid vigour

◎ Caution

GxE might alter phenotypic performance

Outbreeding depression
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Black Soldier Fly (BSF) Diversity
Factors that impact the genetic diversity of populations

◎ Insect populations are demographically dynamic
Frequent extinction and recolonisation events, metapopulations

◎ Insects have r-selected life history characteristics
Short life cycle

High fecundity

Skewed reproductive success

◎ A variety of mating systems
Positive assortative mating and genetic polyandry in BSF

◎ Selection pressures with functional intersections

Phenotypic plasticity?
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Black Soldier Fly Populations 
…What happens during a colonisation event?
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Black Soldier Fly Populations 
…What happens during a colonisation event?
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Black Soldier Fly Populations 
…What happens during a colonisation event?
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Rhode et al., 2020
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Research Question & Objectives
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What are the evolutionary drivers of genetic and phenotypic variation in BSF?

Objective 1: Comparative genomic assessment of BSF strains

Objective 2: Population genomics of a colonisation event

Objective 3: Transcriptomic analysis of differential gene expression

Objective 4: Microbiome of BSF strains on different feeds
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Objective 1
Comparative genomics of BSF strains
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Hull et al. in prep.

Generalovic et al. 2021

Zhan et al. 2020
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Objective 2
Population genomics of BSF colonisation event
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◎ Reduced polymorphism
Population bottlenecks limited NE

Random drift
Selective sweeps

Purge genotypes
Favoured genotypes
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Objective 2
Population genomics of BSF colonisation event

13



EAAP | Insect Genetics IMP 2025 | Athens | Greece 

Objective 2
Population genomics of BSF colonisation event
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Objective 2
Population genomics of BSF colonisation event
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Trait h2SNP
Larval Mass ~0.18

% Eclosion n.s.

% Pupation n.s.

% Hatchability ~0.16

Clutch Size ~0.06
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Objective 2
Population genomics of BSF colonisation event
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De Smet et al. 2018
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Objective 3
Population Transcriptomics of BSF colonisation event
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Objective 3
Population Transcriptomics of BSF colonisation event
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Negative correlation 
with larval weight
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Objective 4
Microbiome of BSF strains on different feeds
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Association with Protein : Fat ratios of larvae
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Conclusions
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◎ Unique accessory genes amongst global BFS strains

◎ Random genetic drift was the major evolutionary driver of genomic diversity (Drift-
barrier hypothesis)

◎ Functional trade-offs between growth metabolism and immune function; 
Production traits and Fitness traits

◎ Microbiomes act as classical quantitative genetic trait with correlations with other 
traits
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