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A Review Essay of a Genetic Evaluation Program
on the Natural Reproductive Success of Hatchery-born Fish
using DNA-based Parentage Assignments

Hitoshi ARAKI

Eawag, Swiss Federal Institute of Aquatic Science and Technology, Department of Fish Ecology and Evolution

Abstract

In June 2009, I gave a talk about our recent studies on the Hood River steelhead trout at the ISGA X (the 10th
International Symposium on Genetics in Aquaculture) in Bangkok, Thailand. In this project, I and group members
of Blouin lab in Oregon State University conducted genetic evaluations of reproductive success in hatchery-born
fish in the wild. This article is a review summary of my presentation. We used a DNA-based parentage assignment
method, in which 8 highly polymorphic microsatellite makers were genotyped in order to reconstruct the pedigree
of entire populations and estimate individual reproductive success (number of adult offspring returned to the river).
We found (1) number of generations in which hatchery fish spent in captivity has a strong negative impact on their
natural reproductive success, and that (2) there is a carry-over effect of captive breeding that reduces the reproductive
success of wild-born fish, which had captive-reared parents spawned in the wild. These findings strongly suggest a
possible negative effect of hatchery stocking on the conservation of the wild population. In addition, I demonstrate
that modern molecular tools and methods can provide much more insights into fish genetics and breeding science
than ever obtained or expected.
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