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Smaller fish produce fewer eggs. Chinook salmon reproduce only once in their life-
time, thus precocious puberty results in lower fecundity, and fewer fingerlings 
released in the river. In the context of aquaculture for food fish species (Atlantic 
salmon or rainbow trout), precocious puberty reduces growth and feed efficiency, 
thus causing significant financial losses.
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The correlation between body weight and body lipid content months before sexual 
maturation shows the existence of a critical, species-specific, time window during 
which the fish “makes the decision” to mature of not (see Penny Swanson’s 
presentation).
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As expected, restricting feed ration reduces the growth of rainbow trout.
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However, feed efficiency remains high even at very low feeding levels, and is 
only reduced at very high feeding levels.



Bioenergetic is the traditional approach in nutrition modeling, where all diet and 
body nutrients are summarized into their energy value. Energy intake is linearly 
correlated with deposited energy on a metabolic body weight-basis. However, based 
on previous slides, fish fed 25% satiation still grow and convert feed well, thus 
showing some limitation of the bioenergetic approach.
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Nutrient-based modeling is an alternative approach, where deposition is 
considered for each nutrient separately. Interpretation of the previous data 
according to this model shows that lipid deposition rate is much more 
sensitive to feed ration than that of protein.
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The previous result is verified in the body composition: protein content of the 
whole fish is unchanged by feeding levels, while lipid content increases with 
feeding level.
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Meta-analyses of 66 studies in rainbow trout covering a wide range of body weights 
shows that protein content starts low in young individuals, and stabilizes around 18%, 
regardless of body weight. Contrarily, lipid content is highly variable and remains 
plastic across all life stages. Therefore leaner fish may be obtained at the critical time 
for onset of puberty by manipulating feed rations.



Around 400g body weight, the deposition rates of protein and lipid switch from an 
exponential increase pattern to a linear pattern. Protein deposition rate stabilizes 
while lipid deposition rate continues to increase, although more slowly. The link 
between this switch in nutrient deposition dynamics and time of puberty has been
suggested. However, this switch occurs much later after the critical decision window 
(see slide 3).
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The effects of overfeeding are life stage-dependent in rainbow trout: feeding at 100% 
satiation did not result in higher growth rates in juvenile, while it did in fingerlings. 
Therefore, feed ration can be used to limit lipid deposition while maintaining growth 
rates.
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The key is to find the right balance between 1) controlled growth and lipid deposition 
in order to limit precocious puberty and 2) attain the farm/hatchery objectives, 
especially in term of fish size for economical viability or practical constrains for 
tagging. Using a model can be used as a scenario-testing tool as well as a 
management tool to achieve the intended target.
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TGC is a practical growth model, especially when water temperature is not (cannot 
be) maintained constant.
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Also see Ann Gannam’s presentation.
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