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Task 8.2: Determination of nutritional requirements to promote 
feed utilization, consistent growth rates and fish welfare 

• Define the requirement for n-3 HUFA of meagre 
fingerlings 

 
•  This study will contribute to deliverable D8.2 
• Publication: Carvalho et al. Dietary requirement for n-3 

long-chain polyunsaturated fatty acids for fast growth of 
meagre (Argyrosomus regius Asso, 1801) fingerlings, 
Aquaculture (2018), in press. 

FCPCT 



Introduction 

• Meagre is a promising species for aquaculture 
diversification 

•  Fast growth and good FCR 
• Costs of production similar to seabream  
• High flesh nutritional quality (protein, omega-3) 

Limitation to production 
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Gap in knowledge of 
nutritional requirements 
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Gap in knowledge of 
nutritional requirements 

EFA requirements  
(n-3 and n-6 HUFA) 



Objective 

Evaluate the effect of 5 increasing dietary n-3 HUFA 
levels on: 
• Growth performance 
•  Feed utilization 
• Whole-body composition 
• Desaturase and elongase gene expression 
 
Estimate the n-3 HUFA requirements for meagre 
fingerlings  
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Methodological approach 
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Dietary treatments 
  

16.5% DM lipids 
0.9 EPA/DHA 

0.1-0.7% ARA (of total 
FA) 

Feeding: 3x/day until 
apparent satiety during 

30 days. 

Dietary n-3 HUFA level (%DM) 



Methodological approach 
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Rearing conditions 
•  IBW: 2.8 g; IBL: 6.4 cm 
•   200 L - tanks (3 x treatment) 
•  45 fish/tank 
•  Temperature: 23±0.2 ºC 
 
  

Final sampling 
•  Biological parameters: body 

weight, lenght and feed intake 
•  Biochemistry: whole-body 

composition and diets (protein, 
lipids, FA content, ash and 
moisture) 

•  Gene expression in liver: ∆6 
desaturase and Elovl5 

 
  



Results- Growth performance 

Different letters are significantly different (P<0.05) 

•  No external signs of EFA-deficiency nor mortality (~seabream, Ibeas et al., 
1994; seabass, Skalli and Robin, 2004) 

•  Higher growth rates (>Güroy et al., 2017)  and good feed conversion 
ratios (~FAO, 2017; Monfort, 2010) 
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Dietary n-3 HUFA level (%DM) 



Results- Growth performance 
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Different letters are significantly different (P<0.05) 
 
Dietary n-3 HUFA increase was significantly correlated to final body weight 
(P=0.09, r2=0.82), WG (P=0.05, r2=0.86), SGR (P=0.01, r2=0.94) and TGC 
(P=0.01, r2=0.94). 

Dietary n-3 HUFA level (%DM) 



Results- Growth performance 
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Requirement: 2.1% n-3 HUFA 
 
Similar to what found for red seabream (Takeuchi et al., 1992a) and yellowtail 
(Takeuchi et al., 1992b) , but higher than red drum (Lochman and Gatlin, 1993), 
seabream (Ibeas et al., 1996) and seabass (Skalli and Robin, 2004). 

Dietary n-3 HUFA level (%DM) 



Results- Body composition (% wet weight) 
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No significant differences observed between fish fed  different treatments.  



Results- Whole-body FA content (% total FA) 
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Reflecting diet composition 
According to the increase 
substitution of VO by FO 



Results- FA rentention efficiency (% FA intake) 
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Δ6 desaturase product 
Elovl5 product 



Results- Gene expression 
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* indicates significance difference (P=0.04) compared to diet 3.6% n-3 HUFA 

Dietary n-3 HUFA level (%DM) 

Similar results found by Monroing et al., 2013  



Results- Gene expression 
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Dietary n-3 HUFA level (%DM) 

Similar results found by Monroing et al., 2013  



Conclusions 
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•  Meagre showed the ability to selectively conserve key FA, particularly 
DHA and ARA over other FA, in response to EFA-deficiency. 

•  Meagre seems to have active Δ6 desaturase and Elovl5, but their 
activities being insufficient to produce enough DHA and EPA from PUFA 
precursors to sustain fast growth. 

•  Meagre fingerlings have n-3 HUFA requirement around 2.1% DM in 
diets containing 16.5% DM lipids, 0.9 EPA/DHA and 0.4% ARA of total 
FA contents. 



Acknowledgements 

FCPCT 

DIVERSIFY 
Co-funded by the Seventh Framework 
Programme of the European Union 

Fundación Parque Científico Tecnológico, University of Las Palmas de Gran Canaria & 
University of Porto, Portugal 

ECOAQUA-UI, Grupo de Investigación en Acuicultura, CIIMAR and Skretting  

THANK YOU FOR YOUR ATTENTION 



Join us in the International Symposium on Fish Nutrition and 
Feeding 

http://www.isfnf2018.com 


