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black soldier fly

Bioconversion of organic wastes with 
larvae

Source of proteins/lipids for animal 
feed

• A publication bias in favour 
of larvae

• A lack of knowledge about 
the adult stage

• Almost no information 
about pre-mating/post-
mating sexual selection
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Phase contrast Tracts are complex → Sexual Selection?



Post-mating sexual selection

Sperm 
transfer

Sperm 
storage

• Where are the spermatozoa over time?

A good way to highlight Sperm competition/cryptic female choices mechanisms

The dynamics of sperm transfer and storage



Post-mating sexual selection
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Transfer compartment 2 mm



Fishnet canals

Spatio-temporal dynamics of sperm storage
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Sperm transfer

Transfer compartment

Storage compartment

Seminal fluid transfer



A loss of seminal fluid 
after mating

Sperm transfer
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Storage compartment

Seminal fluid transfer
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Mating female Sperm transfer

Transfer compartment

Storage compartment

During mating

Most of the spermatozoa form 
a mass at the end of the fishnet 

canals

92 ± 11 % of the spermatozoa 
located in the second half of 

the fishnet canals

Sperm plug ?

Fishnet canals

Reservoirs
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Pairwise wilcoxon tests with a false discovery rate correction P < 0,05

0 – 15 min End of mating > 24H
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Pairwise wilcoxon tests with a false discovery rate correction P < 0,05

0 – 15 min End of mating > 24H

~ 5000 transferred spermatozoa 
~ 2500 stored spermatozoa

A loss of spermatozoa that are not 
stored in the reservoirs

No sperm dumping
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Pairwise wilcoxon tests with a false discovery rate correction P < 0,05

0 – 15 min End of mating > 24H

~ 5000 transferred spermatozoa 
~ 2500 stored spermatozoa

A loss of spermatozoa that are not 
stored in the réservoirs

No sperm dumping

Harjoko et al., 2023
Mated females live longer than 

virgin



SYBR-14 and Propidium iodide

Green → viable « live » spermatozoa
Red → unviable « dead » spermatozoa

Sperm digestion?
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Before mating
Just after mating

2 days after mating

Sperm digestion?

Transfer compartment



Sperm digestion? Sperm digestion?
Loss of spermatozoa/seminal fluid, damaged spermatozoa in the 
transfer compartment + ultrastructure

Apical layer full of 
Microvilli

Absorptive/secretory 
functions



Implications for post-mating sexual selection

Sperm plug? 
→ sperm precedence?

Paternity tests

Sperm digestion?
→ A nuptial gift?

→ sexual conflicts?

Enzymatic assays

Sperm useSperm transfer Sperm storage

Seminal fluid transfer
→ Post-mating responses

Proteomics
and injections

- Induction of egg-laying
- Decrease of sexual receptivity (Drosophila)
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Lysosomes ?

Muscular cells

The epitheliumSperm digestion?

50 μm





200 μm



200 μm



H

r

V = π x r² x H

First step : seminal fluid transfer

Multiple regression: N = 47, F = 26.70, P < 0.001

Fluid transfer is condition-dependant ?
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