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Abstract 

The gold fish (Carassius auratus) is a freshwater fish in the family Cyprinidae of order 

Cypriniformes. It is one of the most commonly kept aquarium fish. A relatively small 

member of the carp family, the gold fish is native to East Asia. This fish is adapted to grow 

in community tank due to its compatibility and non-aggressiveness. The effect of Spirulina 

on growth rate of the gold fish (Carassius auratus) was studied. Fishes were fed with 

different levels 0, 10, 20 and 30g k-1diet of Spirulina (Spirulina platensis).The test diets of 

4% body weight were fed to the fish twice a day for 60 days. Fish fed with 30gk-1diet 

Spirulina performed better than those fed with lower levels. However, there were 

significant differences in terms of growth rate were observed between groups (p<0.05) and 

it was high in S3 (44.37±1.99) and low in S1 (23.45±1.54).The final weight gain, specific 

growth rate, feed conversion ratio and survival rate of fish were not affected by Spirulina 

supplementation. This study demonstrates 30g k-1diet Spirulina can be substituted for 

fishmeal in a fish meal- based diet for gold fish without any adverse effect on fish growth. 
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Introduction 
 

Ornamental fish keeping is emerging as one of the most popular hobbies across the world next 

to photography (Das et al., 2005). Aquarium keeping in household adds to the aesthetic beauty 

of a house in many parts of the world. Ornamental fish has become an important part in 

International trade too. India is endowed with a suitable climate, water resources and large 

manpower base. The potential manpower can be easily trained in ornamental fish breeding 

technology which has the fast growth in domestic market. The success of fish culture depends 

on the formulation of a fish feed that contains an optimum level of protein and energy necessary 

for the growth of fish. It is obviously necessary to formulate and manufacture the fish feed from 

locally available cheap feed ingredients. Formulated feeds are expensive as most of the 

ingredients are imported and prices are rising continually. Thus it is necessary to seek cost 

effective replacement of dietary protein from locally available inexpensive materials in order to 

avoid high costs (Posadas, 1988). Feeding management plays a critical role in the success of 

fish culture. Feed acceptability, palatability and digestibility vary with the ingredients and feed 

quality. 
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  Spirulina is a rich source of protein (60-70%), vitamins, essential amino acids, minerals, 

and essential fatty acids such as palmitic acid, linolenic acid, and linoleic acid. Therefore, it has 

been used as a nutrient for fishes (Belay et al., 1996; Lu et al., 2002; Lu and Takeuchi, 2004) 

and as an ingredient in fish diet for juvenile and adult fishes (Takeuchi et al., 2002; Palmegiano 

et al., 2008). 

Materials and Methods 
 

Three hundred healthy and active juveniles of 40 days old T. trichopterus with an average wet 

weight of 2g ±0.2, and body length 2.5cm ±0.3 were collected from a local supplier and 

transported to the lab in plastic bags filled with oxygen. Fishes were acclimatized by placing the 

bags in a 200 liter fiber glass container until water temperature was equalized inside the bags at 

27 ±10 C
O
 (Axelrod et al., 1997). The container was supplied with tap water passed through a 

filter (5 μm diameter) and gentle aeration was provided by two air stones. 

  Fish were divided in to four different groups and fed them with four different feeds. 

Group I was treated as control, fed with 38% protein diet and group II(S1), III(S2) and IV(S3) 

were fed with formulated diet with different percentages of Spirulina (0, 10, 20, and 30g k-1diet 

of dry matter) as presented in Table I. Each group consisted of 25 individuals and they were 

reared in circular cement tanks containing 100 l of water (width: 62cm; height: 35cm). 

Triplicates were maintained for each test diets. The hydro biological parameters like 

Temperature, pH, Water Hardness and Dissolved oxygen were observed. The tanks were 

drained twice a week to remove accumulated faeces from the bottom and replenished with 

freshwater. Feed was formulated with different levels of Spirulina (10, 20, 30% diet of dry 

matter) and other ingredients as presented in Table 1. 

 
Table 1: Ingredient profile of Spirulina diets. 

 
 

S.No 
Feed ingredients 

Diets (g/100g) 

C S1 S2 S3 

1. Spirulina 0.00 10.00 20.00 30.00 

2. Fish meal  47.10 37.20 37.22 32.00 

3. Groundnut oil cake  25.62 24.63 26.14 20.24 

4. Soya meal 10.34 9.82 7.42 6.14 

5. Rice bran  8.21 8.82 4.24 6.01 

6. Tapioca flour  3.24 3.80 2.28 2.23 

7. Wheat flour  4.60 4.85 2.15 2.28 

8. Vitamins  0.54 0.53 0.25 0.50 

9. Minerals  0.25 0.25 0.20 0.50 

10. Vegetable oil  0.10 0.10 0.10 0.10 

Total 100 100 100 100 

 

 The low cost quality fish feed was prepared with some locally available cost effective 

ingredients such as ground nut oil cake, rice bran, tapioca powder, wheat flour, fish meal, 

vitamins and minerals mixtures were which purchased from the market at Nagercoil. Spirulina 

was purchased from Biotein Naturals Spirulina, Chennai. All the collected dietary ingredients 

were blended thoroughly and sieved to pass through 0.5 mm mesh. The ingredients were mixed 

according to the composition as in the table 2. The required feeds of 2 mm size were prepared 

with a hand operated pelletizer. The pellets were then allowed to dry under the shade of sun 
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light packed in air tight bottles marked as C, S1, S2 and S3. The required feeds were prepared 

once in two weeks to avoid the loss of nutritional value (Blazer and Wolke, 1984 ). Growth rate 

was calculated from the following formula:   

               

 
 

Results 
 

In our present study, the experimental fishes (C. auratus and T. trichopterus) fed with different 

levels of Spirulina (0%, 10%, 20% and 30%) exhibited a significant weight increase. The 

growth rate was increased in fishes fed with Spirulina diets during the experimental period. In 

C. auratus, the growth rate ranged from 14.21±0.85 for fishes with control diet and with 

Spirulina diets as 23.45±1.54 (S1), 32.84 ±2.54 (S2) and 44.37±1.99 (S3) diet. Significant 

differences in growth rates were observed between fishes with different levels of Spirulina diets 

(P< 0.05). 

Discussion 

 

It is essential to know the nutritional requirements particularly for protein, lipid and energy for 

optimum growth of a fish species as well as formulating a balanced diet (Mahmud et al., 2012). 

The growth of fish is directly dependent on feed composition, quality and quantity (Sampath 

and Pandian, 1984; James et al., 1993; Jobling, 1998) and various types of dry feed 

formulations have been tried as substitutes for natural food for both edible and ornamental 

fishes (Lochmann and Phillips, 1994; James and Sampath, 2002). Fish feed should be from 

locally available protein sources, preferably from those unsuitable for human consumption 

(Hossain and Jauncey, 1989). It is therefore, very crucial to find an alternative source to reduce 

feeding cost, and to make aquaculture a viable and attractive venture. 

  In the present study, attempts were taken to investigate the growth performance of 

C.auratus fed with different levels of spirulina and 30% spirulina diet exhibited the maximum 

growth than other diets (0, 10, 20%). Similar to our findings, Vasudhevan and James (2011) 

reported that 30% Spirulina diet elicited the maximum feeding and growth parameters in 

C.auratus. 

 

Conclusion 

 

The present study suggests that up to 30g k-1 of Spirulina diet can be substituted in a fishmeal-

based diet for gold fish (C.auratus) will not produce any adverse effects on fish growth and 

survival rate. In addition Spirulina platensis promotes the growth and survival rate of the fish. 

Further, the incorporated fishmeal can be reduced by the substitution of Spirulina in diet for 

culture of most ornamental fish species. 
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