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Introduction
Feeding behaviour forms the basis of nutrition, one of the most important vital functions of animals. In recent years, demand-feeding systems have proved to be a useful tool to investigate the feeding behaviour of a number of species and to design new feeds adapted to the nutritional needs of fish (Sánchez-Vázquez, 1998; Aranda, 2000; Madrid, 2001; Yamamoto, 2003). Senegal sole become one of the emerging fish species with higher economical interest; however, few data are available has about its feeding behaviour and diet preferences. To date, no studies have addressed self-feeding activity in sole. Thus, the aim of this study was to elucidate whether Solea senegalensis, a flat fish with benthonic habits, can be trained to operate self-feeders and to test the ability of sole to feed on, and select among, three different unbalanced macronutrient diets.

Materials and Methods

To evaluate the feeding behaviour under farm conditions, we placed two feeders into each one of two raceways (4.387 soles of 594g b.w. and 7.251 soles of 375g b.w.). Each feeder had a sting sensor wich fish need bite and pull to active the feeder. All feed demands were continuously recorded and stored in a computer. 
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Macronutrients selection we investigated in forty five fish of 39.7 g in b.wt. were held in 8 tanks of 75 l with constant temperature of 22.5±0.5 ºC and photoperiod LD 12:12. Fish were provided daily with one of three macronutrient diets. At the end of the meal the remaining pellets were counted and weighed. Animals were simultaneously fed with three diets: a protein-carbohydrate diet (PC, 75:25%), a protein-fat diet (PF, 75:25%) and a protein-fat-carbohydrate diet (PFC, 10:45:45%).

Results
Experiments of behaviour.

In culture conditions, big group of soles, learnt inmediatly to demand for food, so that, they spend few days to stabilize food intake. In these conditions, sole show 95% of nocturnal demands (FIG. 2).

Experiment of macronutrient selection.

When three unbalanced macronutrient diets were provided, sole selected from them to compose a complete diet, whose composition was 68% P, 15% F and 16% C.

Discussion

When soles are allowed to select the time for feeding, they prefer to do it at night. This nocturnal activity cannot be considered an artefact caused by involuntary actuation of the trigger, because nocturnal feeding activity occurred with string sensors, whose end the fish have to bite and pull to operate the feeder. These results open the possibility of using self-feeders in sole farming and clearly show the nocturnal feeding preferences of this species.

Macronutrients self-selection can be considered as a valuable methodology to design diets for Senegal sole, which preferred  protein rich diet.
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FIG 1. Experimental diets used for dietay selection.





FIG 2. Demand feeding profile of fish in culture conditions.
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