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The demand for many tropical freshwater carnivorous fish species overcame the limited supply from the natural stocks, resulting in higher prices and stimulus to aquaculturists. However, along with the need for seedlings, the lack of knowledge on feeding and nutrition of these carnivorous delayed for many years their commercial production. Research to determine nutritional requirements for those species also depended on fish adaptation to feeds. Low value “trash fish” have been the food source for several carnivorous fishes worldwide and became a liability concerning the sustainability of this type of aquaculture. Techniques to train and wean tropical freshwater carnivorous fishes to accept formulated dry diets have represented a crucial step to withdraw the use of “trash fish” and steadily improved the yield over the production with live forage fish. The establishment of methods to feed Brazilian native species, such as Arapaima gigas, Pseudoplatystoma spp., Cichla spp. allowed to determine some of their basic nutritional requirements and culture. Presently, research work is being done to determine if these species can be grown satisfactorily by partially replacing the protein source from animal to vegetable ingredients.

Feed training methods

Feed training is the adaptation of carnivorous fishes to accept prepared diets. Young fish are taught to pray on a highly palatable natural food (i.e. zooplankton, brine shrimp, freeze dried krill) for a few days and natural food is replaced by a formulated feed normally less palatable. According to Kubitza & Lovshin (1999) weaning from the initial food to a dry diet can be done using three methods: One-step weaning; Gradual Feed Transition (GFT) and Gradual Feed Ingredient Transition (GFIT). In general, One-step transition results in very low success because the fish do not accept the sudden change in feed flavor and texture. In GFT, weaning is done offering a combination of two diets, gradually replacing the started with the final diet. Although more efficient than One-step transition, this method allows the fish to select for the most palatable ration. GFIT have been the most efficient of the methods to tropical freshwater carnivorous fishes. In this method, numbers of weaning diets are prepared with decreasing percentage of the starter and increasing percentage of the dry feed. Thus, feed palatability and texture changes are gradual. During feed training and weaning, grading is very important to minimize cannibalism.

Nutritional aspects

Fish larvae and juveniles have few body reserves and supply of highly digestible balanced feed is essential. Gatesoupe et al. (1997) concluded that the microbiota present in the gut of young fish is affected by the diet composition. Also, the microbiota plays an important role in the digestion of food and inadequate feeds reduce microbiota diversity and induce a drastic multiplication of bacteria that may be detrimental to the fish. Thus, developing species and age-specific diets is fundamental to successfully feed carnivorous fishes.

Most carnivorous fishes are raised on diets based on fishmeal and fish oil. Although still available, the continuity in the supply of these ingredients is a concern due to the expansion of aquaculture and overexploitation of stocks. Additionally, there is a strong trend to convert fish used to produce fishmeal into industrialized products for humans. Thus, the development of fish feeds based on ingredients from vegetable and animal byproducts is becoming more important as the industry grows. Presently, research is being carried out to determine production performance of A. gigas with diets containing different levels of vegetable protein with addition of exogenous enzymes.

Fish flesh commonly reflects the composition of diet, especially in relation to fatty acid, and nutritionists believe the ratio around 5 between n-6 to n-3 fatty acids helps preventing human vascular diseases (Moreira et al., 2001). Generally, freshwater fishes are poor in n-3 polyunsaturated fatty acids than marine species, but through feeding n-3 fatty acids can be increased in freshwater fishes and improve the n-6 to n-3 ratio.

Environmental aspects

Techniques that allow producing endangered fish species are for themselves positive contributions to the environment. Feed training of carnivorous game fishes facilitates the production of advanced juveniles to increase efficiency of programs to stock impoundments for sport fishing, and over fishing natural population is also alleviated. 

Economical aspects

Adapting carnivorous fishes to feeds permits reducing feeding cost compared to natural food and allows year round production. Poor food conversion efficiency and high handling and storage costs for natural food are due to their water content (usually over 70%). While a minimum of 5.0 to 6.0 kg of forage or “trash fish” is necessary to produce 1.0 kg of carnivorous fish, several freshwater species need less than 1.5 kg of feed to gain the same kilogram. Also, fillet yield of several freshwater carnivorous fishes, such as A. gigas and Pseudoplatystoma spp. are higher (45 to 60% of body weight) than for most freshwater non-carnivorous fishes (30 to 45% of body weight).
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