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Colossoma macropomum, Cuvier 1818, was one of the most important species in Central Amazon fisheries, but its yield has been dropping continuously and today it is only about a quarter of the values recorded in the early 1970s (Araujo-Lima & Goulding, 1997). Fish stocking is a widespread practice in Latin America and Asia, especially in reservoirs and has been successful in some cases (Quiros & Mari, 1999). However, most stock-enhancement programs have been done without evaluation of their success. The ecological features of the region may impose restrictions to this management option in addition to the well-discussed genetic and sanitary problems (Cowx, 1998). Stock enhancement is an option to increase Colossoma abundance in the Amazon. It was never used there, but recently, Amazonian politicians are considering it in order to manage Colossoma populations and develop extensive aquaculture for small farmers.

Methods

We estimated the response of fish stocks in floodplain lakes to the addition of hatchery-raised Colossoma during four years from twelve similar lakes (four and five lakes stocked in 2000 and 2001, respectively, and seven were not stocked). Lakes had areas varying from 10 to 60 ha and depths from 2 to 4 m during the low water season and were stocked twice. The null hypothesis was that the variation in abundance of Colossoma in the lakes in the four years would be random if stocking was not effective. The alternative hypothesis was that abundance of Colossoma would increase in stocking years (2000 and 2001) and decrease in years without stocking (1999 and 2002). The variation in abundance of non-stocked lakes was used as a control. They all received water from the Amazon River seasonally and had the main habitats used by young Colossoma: flooded forest and semi-aquatic grasses (Araujo-Lima & Goulding, 1997). The lakes were also independent and did not interconnect during high water season, except through the river. Stocking density ranged from approximately 1000.ha-1 to 1400.ha-1 in 2000 and 2001, respectively, except lake Ariauzinho, which received 500.ha-1 and 700.ha-1.

Colossoma abundances in the lakes were estimated during the low water period (September- November) on four occasions: before stocking (1999), after the first stocking (2000, except lake Loiral), after the second stocking (2001,) and after the stocking ceased (2002). Abundance index was catch per unit of effort (CPUE; fish.200m-1 net.d-1). Fish were separated in two cohorts 0.5+ (<23.5 cm total length- tl) and 1+ fish (>24 cm tl); six and one year old fish, respectively.

Discussion

Stocking increased the abundance in the five floodplains lakes. CPUE of 0.5+ and 1+ Colossoma did not differ between stocked and control lakes. Presently, we can suggest three explanations for this result. 1) Fish clustered in specific areas of the floodplain where conditions were more favorable; 2) sampling variance was too high because sampling was limited to short periods and fish were clustered in the lakes and 3) the effect of stocking was in fact small. Gillnet sampling often shows high variance. Mortality due to predators can also be an important cause for the low response of the enhancement. The yield of stocked lakes dropped dramatically in the first six months, but it was reasonably stable for the last year, so recapture rate can be considered equal do 2%. Fish older than one year are larger and may escape better from predators. Seed price is US $ 0.017, transportation costs US $ 28 per 1000 seed fish and fishers get US $ 0.57 per kg of Colossoma including fish harvest cost. Provided that the present conditions of price and yield are maintained, break even price would be achieved two years after stocking (1.7 kg fish) and profit is possible in the third year, when fish will be weighing at least 3 kg. Profit-cost ratio will be near 70%, which is well above the values reported for intensive aquaculture. Amortization of stocking price could be achieved in second year if recapture rate increase to 3%. Future studies should consider the possibility of increasing seed fish size, stocking density and measure the emigration rate.
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