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Larval duration is a heritable trait in captive-bred Japanese Eel (Anguilla japonica)   

—toward the genetic improvement of the larval trait for mass-production of eels— 

 

 

- We found that the larval duration of Japanese eel (Anguilla japonica) in captivity is a heritable 

trait.  

- The genetic improvement to shorten the larval duration will contribute to mass-production of 

juvenile Japanese eels. 

 

 [Summary] 

1. The Japanese eel is one of the most important aquaculture fish species in Eastern Asia. However, 

the eel farming industry relies completely on the capture of wild glass eels and has recently faced 

serious problems caused by global shortages and rising prices of wild glass eels. Therefore, we have 

been working on technology development for the artificial mass-production of glass eels. 

 

2. Eel larvae, called leptocephali, grow much larger and have a longer larval period than typical fish 

larvae. The larval period in captivity ranges from 150 days to more than 400 days after hatching, 

and a very long larval period is a major bottleneck for mass-production of glass eels. While our 

previous efforts have focused on rearing conditions and nutrition of food for leptocephali, research 

on other areas, such as decreasing the larval duration by selective breeding is necessary. 

 

3. To investigate the potential of selective breeding for a trait related to timing at metamorphosis into 

glass eels, we performed a partly factorial cross (14 males x 11 females) for creating the 

experimental family. We observed a significant heritable variation among these families. A moderate 

heritability was estimated for age at the start of metamorphosis (as a proxy of timing of 

metamorphosis into glass eel) of 0.41. This result points to the potential for selective breeding to 

improve the larval duration in the Japanese eel. 

 

4. Breeding project to improve the larval duration is ongoing. We aim to reduce the larval 

period by 20-40% after 10-15 years. In addition, broodstocks in this process will be used for 

various studies for mass-production techniques as appropriate. 

 

5. The results were published in PLOS ONE on August 30, 2018. 
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