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A B S T R A C T   

Since 2014, abnormal mussel mortality (AMM) outbreaks have occurred along the French Atlantic coasts and 
mortality rates differed among years and sites (30–100%). Still, the etiology of the AMM is undefined. Our study 
explores the resistance of two mussel species (Mytilus edulis and Mytilus galloprovincialis) and natural hybrids 
(NH) cultivated in France to AMM. One hundred mussel families were produced using six wild mussel pop-
ulations in January/February 2017. Mussels were tested in two sites, La Floride (LF) and Maison Blanche (MB), 
in October 2017, and their mortality/growth was recorded until June 2018. AMM was observed at MB during 
spring 2018, and reached 70%, 43%, and 63%, for M. edulis, M. galloprovincialis, and NH, respectively, at 
endpoint. In contrast, mortality was low in LF, reaching 11%, 30%, and 22%, respectively. Heritability for 
mortality was low to moderate in both sites ranging from 0.12 to 0.37 with higher values in M. edulis, inter-
mediate for NH, and the lowest for M. galloprovincialis. A significant genotype-by-environment interaction was 
found for mortality between sites, with low genetic correlations not significantantly different from zero (− 0.05 to 
0.43). In July 2018, mussel families were evaluated under experimental infection using a pathogenic strain of 
Vibrio splendidus isolated during AMM in 2014. The mean mortality after 72 h post-injection was 53%, 22%, and 
31% for M. edulis, M. galloprovincialis, and NH, respectively. The lowest heritability estimates were obtained for 
NH (0.21) and the highest for M. galloprovincialis (0.41), and the genetic correlation between AMM in MB and 
experimental infection was not significantly different from 0, suggesting that this Vibrio strain, is not the major 
cause of AMM outbreak observed in MB in 2018. Finally, significant genetic variation was observed for growth 
traits with mostly high heritability (> 0.44) for both species. Interestingly, genetic correlation between mortality 
and growth was weak and non-significant from zero.   

1. Introduction 

Aquaculture is playing an effective role in world food security, the 
development of economic sustainability, and addressing ecosystem 
challenges (Ren et al., 2022). Aquaculture is by far the primary source of 
mussels and is responsible for over 90% of total landings (FAO, 2022). 
The world's total mussel production reached 2.1 million tonnes and it is 
valued around 4.5 billion USD in 2020 (FAO, 2022). The European 
Union (EU) represents approximately 25% of the world's production of 
blue (M. edulis) and Mediterranean mussels (M. galloprovincialis) in 

terms of volume and value (FAO, 2022). In France, both mussel species, 
as well as their hybrids, are cultivated and production has reached 
61,375 t with a commercial value of 160 million USD in 2020 (FAO, 
2022). Mussel meat is a high-quality marine protein, low-fat, low-calo-
rie, an excellent source of vitamins, minerals and lower environmental 
impact than fish species per unit of protein production, so it can justi-
fiably promote as a low-carbon food to the world aquaculture (Avdelas 
et al., 2021). 

French mussel production entirely depends on wild spat collection 
and it is not sufficient to meet the national demand (Avdelas et al., 2021; 
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