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Development of Rainbow Trout Exhibiting Good Growth on Low-Fish Meal Diets through Selective Breeding 
 

 We improved the growth and feed efficiency of rainbow trout by selectively breeding individuals that exhibited 
good growth on a low-fish meal diets. 

 The use of low-fish meal diets will enable lower costs of rainbow trout aquaculture 

 
With the expansion of aquaculture worldwide, fish feed prices have increased dramatically due to shortages of the 

main ingredient, fish meal. Accordingly, the demand for lower cost diets with reduced fish meal content has increased. 
Given that fish feed accounts for approximately 60% of total production costs, to restore the aquaculture industry to a 
healthy state, fish varieties capable of good growth on low-cost, low fish meal diets are needed. 

The Japan Fisheries Research and Education Agency (FRA) and Yamanashi Prefecture collaborated* with Tokai 
University and Nihon University to selectively breed rainbow trout that exhibited good growth on a low-fish meal diet. 
When fed a low-fish meal diet, the F1 juveniles exhibited improved growth and feed efficiency compared to juveniles 
whose parents were not selectively bred. 

Moving forward, we plan to continue the selective breeding program to produce juveniles that exhibit even better 
growth on a low-fish 
meal diet, with the 
ultimate goal of 
disseminating 
technology and 
providing juveniles to 
the aquaculture industry. 
Although juveniles used 
in trout aquaculture are 
typically supplied by 
public agencies or other 
commercial trout 
breeders, the breeding 
method that we 
developed can be 
implemented 
immediately on site. We 
expect that the spread of 
trout adapted to low-fish 
meal diets will prove 
beneficial for 
aquaculture 
management. 

 

 
Figure 1. Conceptual diagram of the selective breeding scheme (F1 juveniles were 

evaluated in this study) 
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Figure 2. Specific growth rate, feed efficiency ratio and feed intake of rainbow trout 
juveniles fed a low-fish meal diet (5%) (for all indices, shown, F1 juveniles significantly 
outperformed control juveniles) 


