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SENEGALESE SOLE POST-LARVAE EXHIBIT DAILY RHYTHMICITY OF FEED INTAKE 
AND PROTEIN METABOLISM
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Introduction
7R�DWWDLQ�KLJKHU�JURZWK��DQG�FRQVHTXHQWO\��JUHDWHU�SUR¿WDELOLW\�LQ�KDWFKHULHV�LW�LV�HVVHQWLDO�WR�XQGHUVWDQG�VSHFLHV�IHHGLQJ�
behavior and nutritional requirements. It has been reported that larvae do not display constant food ingestion under natural 
or laboratory conditions but have daily feeding rhythms (Kotani & Fushimi, 2011). 

Sole is a species with a complex metamorphosis, which implies important changes in food habits and in digestive physiology. 
In juveniles and adults it was suggested the existence of circadian feeding rhythms (Navarro et al., 2009), nevertheless, the 
ODUYDO�GDLO\�IHHGLQJ�UK\WKP�DQG�WKH�SRWHQWLDO�HIIHFW�RQ�GLJHVWLYH�DQG�DEVRUSWLYH�HI¿FLHQF\�UHPDLQ�XQNQRZQ��

The aim of this study was to understand the daily feeding behavior and digestive metabolism of Senegalese sole post-larvae 
(35 days post hatching-dph) under a 12h light:12h dark photoperiod in order to improve feeding protocols and promote 
growth.

Material and Methods
In this experiment feed intake, Artemia protein digestibility, protein retention and protein catabolism were estimated at 
different experimental times within a day in sole at 35 dph, using 14C-labelled Artemia protein and posterior incubation in 
metabolic chambers.

3KRWRSHULRG�LQ�WKH�QXWULHQW�ÀX[�ODERUDWRU\�ZDV�WKH�VDPH�DV�LQ�WKH�UHDULQJ�URRP����K�OLJKW����K�GDUN��ZLWK�OLJKWV�WXUQHG�RQ�
DQG�RII�DW������DQG�������UHVSHFWLYHO\��7ULDOV�ZHUH�FRQGXFWHG�DW�¿YH�GLIIHUHQW�KRXUV�����������������������������DQG�������
(UTC+1). 

To carry out the trials, radiolabeled Artemia metanauplii were added to the corresponding tray and larvae were allowed to 
eat for 30 min. After this period, larvae were individually incubated for 18h in a sealed system (Rønnestad et al., 2001).

Results
)HHG�LQWDNH�UHVXOWV�ZHUH�VLJQL¿FDQWO\�GLIIHUHQW�GHSHQGLQJ�RQ�WKH�WLPH��7KH�WLPHV�RI�WKH�GD\�LQ�ZKLFK�ODUYDH�VKRZHG�WKH�
KLJKHVW�IHHG�LQWDNH�ZHUH�DW��������������DQG������K��7KH�IHHGLQJ�DFWLYLW\�GHFUHDVHG�VLJQL¿FDQWO\�DW�������DQG������K�

/DUYDH�VKRZHG�VLJQL¿FDQWO\�GLIIHUHQW�Artemia protein digestibility values depending on the feeding hour. Larvae fed at 
10:00, 14:00, 18:00 and 04:00h had higher digestibility than those fed at 23:00h. Protein digestibility was always above 
the 69%.

6ROH�ODUYDH�IHG�DW�������DQG������K�SUHVHQWHG�VLJQL¿FDQWO\�KLJKHU�SURWHLQ�UHWHQWLRQ�HI¿FLHQF\����RI�ODEHO�DEVRUEHG��������
�������DQG���������������UHVSHFWLYHO\���3URWHLQ�UHWHQWLRQ�ZDV�DOZD\V�KLJKHU�WKDQ������)LJ�����

Conclusions
The results of the present study show that sole larvae have different ingestion rhythms during the whole day, therefore, 
these results suggest that sole post-larvae suffer variations in appetite control and digestive metabolism along the day, with 
D�PDUNHG�LQÀXHQFH�RI�GD\�QLJKW�F\FOHV�LQ�WKH�IHHGLQJ�UK\WKPLFLW\���

The low Artemia intake and the high evacuation rate achieved at 23:00h suggest the existence of a shift in appetite regulation 
at that time, it might be expected that the digestive capacity at this time will not be as effective as in hours that larvae are 
more responsive to food.

(Continued on next page)
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In conclusion, this study helps to understand sole post-larvae feeding behavior, focused on the digestive metabolism and 
prey consumption, under a 12h light:12h dark photoperiod.  Post-larvae showed a high Artemia intake at 10:00, 14:00 and 
�����K�DQG�D�VLJQL¿FDQWO\�ORZHU�Artemia intake at 18:00 and 23:00h, accompanied by low digestive capacity at 23:00h, 
suggesting the existence of a feeding rhythmicity in Senegalese sole post-larvae with a broad feeding peak after light turns 
on and another during the dark phase. 
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