EFFECT OF DIETARY Ca2+ ON GROWTH AND SURVIVAL 

OF SILVER CATFISH FINGERLINGS (Rhamdia quelen) 

EXPOSED TO pH 7.5 AND 9.0

Copatti, C. E.

Departamento de Fisiologia, Universidade Federal de Santa Maria, 

97105.900, Santa Maria, RS, Brazil. 

Phone 55 55 220-8342/fax 55 55 220-8241/

e-mail: carlos.copatti@bol.com.br

Rocha, M. C.; Coldebella, I. J.

Departamento de Ciências Biológicas, Universidade Regional Integrada do Médio Alto Uruguai, RS, Brazil.

Radünz Neto, J.

Departamento de Zootecnia, Universidade Federal de Santa Maria

Garcia, L. O.; Baldisserotto, B.

Departamento de Fisiologia, Universidade Federal de Santa Maria
Introduction

Survival of silver catfish fingerlings exposed to acidic or alkaline water pH is improved by increase of waterborne Ca2+ (Townsend and Baldisserotto, 2001).  Recently it has been verified that the protective effect of waterborne Ca2+ (at least regarding Cd toxicity) can also be provided by dietary Ca2+ (Baldisserotto et al., 2004). Therefore, the aim of the present study was to verify the effect of dietary Ca2+ on growth and survival of silver catfish fingerlings exposed to two different water pH. 

Methodology

 Silver catfish fingerlings (initial weight 0.64 g) were randomly placed in a termo-regulated water re-use system with twelve 250 L tanks, two 1000 L biofilters and a 2000 L reservoir, located in the fish culture sector of the Universidade Regional Integrada, in the city of Frederico Westphalen, South Brazil. Stocking density was 0,16 fingerlings/L, and in one growth experiment water pH was 7.5, temperature 23.10C, minimum dissolved oxygen 5.2 mg/L, water hardness 44-80 mg/L CaCO3, and total alkalinity 38-106 mg/L CaCO3. In the other growth experiment water pH was increased to 9.0 with NaOH 50%, temperature maintained at 24.00C, minimum dissolved oxygen was 4.8 mg/L, water hardness 34-65 mg/L CaCO3 and total alkalinity 106-144 mg/L CaCO3. Ammonia and nitrite were below 0.05 mg/L in both experiments. Fingerlings were fed once a day at a ration of 5% body mass/day for 30 days. All diets were prepared based on a food developed for this species at the Universidade Federal de Santa Maria. To prepare the treatment diets, the control diet (0.3% Ca2+) was supplemented with CaCO3 to yield experimental diets with 1.0, 2.0, and 4.0% Ca2+. Proportions among the other compounds was maintained the same in all treatment diets with the addition of cellulose. There were three replicates/treatment. Comparisons among different diets and water pH were made by two-way analysis of variance and Tukey test (software Statistica, version 5), and correlation between weight, length and Ca2+ in the diet was calculated with the software Slide Write Plus 4.0. 

Results

The increase of water pH to 9.0 reduced significantly weight and length (P < 0.05), but this effect was not significantly affected by the addition of Ca2+ to the diet (P > 0.05). Moreover, there was a good correlation between Ca2+ in the diet and length and weight at pH 7.5 and length at pH 9.0 (increase of Ca2+ in the diet decreased these parameters) (figures 1 and 2). Correlation between Ca2+ in the diet and weight at pH 9.0 was low. Survival was higher than 97.5 % in all treatments. 

Conclusion

The obtained results allow to conclude that exposure of silver catfish fingerlings to alkaline water reduce growth and length, and dietary Ca2+ supplementation does not protect against water pH change. Moreover, dietary Ca2+ supplementation impairs silver catfish growth, mainly when fingerlings are maintained in water with neutral pH.
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Figure 1 – Effect of dietary Ca2+ on the length of silver catfish exposed to 

water pH 7.5 y = 6.157 – 0.161x   r2 = 0.781

water pH 9.0 y = 4.90 – 0.050x   r2 = 0.702

where y = length and x = Ca2+ in the food (%)
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Figure 2 – Effect of dietary Ca2+ on the weight of silver catfish exposed to

water pH 7.5 y = 2.25 – 0.172x   r2 = 0.8516

water pH 9.0 y = 1.097 – 0.031x   r2 = 0.598

where y = weight and x = Ca2+ in the food (%)
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