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Research Proposal – domestication studies 
 

Background: 
Evidence from multiple studies shows that even hatchery fish that are only one or few generations 
removed from the wild can have reduced fitness in the wild.  In the case of Hood River steelhead, there is 
strong evidence that this reduced fitness results from extremely fast, genetic adaptation to hatchery 
conditions.  Unfortunately, we do not know what traits are under selection in the hatchery, or what 
hatchery conditions tend to increase that selection.  Answering those questions could point to ways to 
modify the hatchery environment to reduce the rate of domestication.   
 
Proposed research directions 
I. Experiments to identify traits under selection 
 We know that if we raise fish from multiple families (offspring of different pairs of broodstock) 
in a hatchery, there will be substantial variation among families in performance (growth and survival to 
release, survival to return). One approach to identifying traits under selection is to ask what traits differ 
between “winner” and “loser” families in the hatchery.  For example, if high-performing families tend to 
have, say, higher metabolic rates than low-performing families, then that would identify metabolic rate as 
a potential trait under selection.  A complimentary approach is to compare the offspring of wild (W) fish 
with the offspring of hatchery (H) fish under a common environment.  For example, if offspring from 
HxH crosses have higher metabolic rates than offspring of WxW crosses, then that would suggest that 
fish with high metabolic rate were previously selected for in the hatchery.   
 
Candidate trait approach: Here we predict in advance what traits might be important, and then design 
experiments to test those hypotheses.  Candidate traits to study are chosen based on “common sense” and 
knowledge of basic salmonid biology.  Candidate traits can also be identified using genome scan 
approaches.  
 
Genome scan approach: We compare the genomes of “winner” and “loser” families, or the genomes of 
HxH versus WxW families.  Here we look at genome-wide patterns of gene expression (mRNA 
transcription levels).  Any consistent differences would point to genes that are potentially under selection.   
 
II. Identify hatchery practices that exacerbate domestication selection 
 Here we are testing which hatchery rearing practices tend to increase differences among families 
in performance (without having to know the actual traits under selection).  Conditions that increase 
variation among families will increase the opportunity for selection, and so are undesirable.  For example, 
we suspect that raising fish at higher densities (crowding) increases the difference between “winner” and 
“loser” families.  Other environmental conditions that might be worth studying include varying feeding 
protocols or the physical complexity in the rearing tanks.  For example, although NATURES rearing 
conditions (e.g. woody debris in tanks) do not seem to increase overall fish production, no one has ever 
tested whether using such conditions could reduce the rate of domestication.  
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III. Epigenetic effects of hatchery rearing? 
It is conceivable that purely environmental effects of hatchery rearing can be passed on to offspring via 
epigenetic changes to the genome.  This hypothesis has not been adequately tested.  Possible projects 
could involve raising fish under hatchery and natural conditions, and then scanning their genomes to 
identify epigenetic changes induced by the hatchery environment.   


