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Abstract  

Development of less costly potential protein sources for aqua feeds is a major task for the 

sustainable progress of aquaculture sector. The effects of different commercial feeds on 

trout growth, meat composition and fatty acid profile were investigated in earlier works. 

Hence, the evaluation of efficiency of plant feedstuffs as partial or total substitution of fish 

meal in diets draws great interest in recent years. Aquaculture diets are conventionally 

based on expensive feedstuffs such as fish and fish meal. Development of aquaculture will 

be greatly enhanced by finding alternative and less expensive ingredients (Harel et al., 

2002). Feed represents the single largest input in aquaculture production. At present both 

protein- and energy-rich conventional dietary ingredients are of short supply. Therefore, 

there is need to incorporate unexplored unconventional locally available cheaper feed stuffs 

in fish feeds. Hence the ultimate goal of the present study is to investigate the possibility of 

using a gastropod, Thais bufo, (collected among trash fish) as an alternative protein sources 

which is cost effective used for fish meal to promote the growth rate and survival rate of 

common carp, Cyprinus carpio. The aim of the present study is to determine a commercial 

fish diet to obtain faster growth rate with low cost.  
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Introduction 
 
One of the most widely cultured species in the world is common carp (Gorren et al., 1998). The 

development of rearing technology of cyprinid fishes is restricted mainly by the lack of 

appropriate artificial feeds that fulfill the nutritional requirements of larval and juvenile stages 

of these fishes. Rearing common carp, C. carpio larvae using stators from the very beginning of 

exogenous feeding seems particularly difficult (Appelbaum and Dor, 1978). Protein is the major 

dietary nutrient affecting performance of fish (Lovell, 1989). It provides the essential and 

nonessential amino acids which are necessary for muscle formation and enzymatic function and 

in part provides energy for maintenance (Yang et al., 2002). For the past several years, one of 

the main directions in improving fish feeds has been the search for protein source alternatives to 

fish meal and determining their nutritional suitability in diets. Total or partial replacement of 

fish meal with less expensive animal protein, such as poultry by-product meal (PBM) may help 

to reduce feed costs, although these sources may increase the digestibility, palatability and 

essential amino acids. Hence the present study was framed to replace the fish meal with another 

animal protein to increase the growth and Survival rate of C. carpio. 
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Materials and Methods 

 

Collection and Stocking of Fingerlings  

Hundred and twenty healthy and active juveniles of 30 days old C. carpio with an average wet 

weight of 0.61 ±0.01g, and body length 26.0 ±0.08mm were collected 128 from a local supplier 

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

placing the bags in 200litre fibre glass container until water temperature was equalized inside 

the bags at 27 ±10ºC. The container was supplied with tap water passed through a filter (5 μm 

diameter) and gentle aeration to supply the additional amount of oxygen. Fishes were divided in 

to four different groups and fed them with four different feeds. Group C was treated as control, 

fed with 35% protein diet and group E1, E2 and E3 were fed with formulated diet with different 

percentages of T.bufo (0, 5, 10, , and 20 % diet of dry matter) as presented in Table 1. Each 

group consists of 10 individuals and they were reared in circular cement tanks containing 100 L 

of water (width: 62cm; height: 35cm). Triplicates were maintained for each test diet. The 

experiment was conducted for sixty days with a view of observing the effect of different feeds 

on the growth and survival rate of the fish C.carpio. The hydrobiological parameters like 

Temperature, pH, Water Hardness, Dissolved oxygen and Ammonia were monitored biweekly 

and recorded. The tanks were drained twice a week to remove accumulated faeces from the 

bottom and replenished with freshwater.  

 

Collection of Feed Ingredient  

To prepare the low cost quality fish feeds of same protein level some locally available 

ingredients such as fish meal, groundnut oil cake, soy meal, rice bran, tapioca powder and wheat 

flour were procured from the market of Nagercoil. The gastropod, T. bufo was collected among 

the trash fishes from the selected landing centers, the shells were broken and the soft tissue was 

collected and dried in hot air oven and powdered. 

 

Hydrobiological Parameters  

Temperature was measured using Celsius Thermometer. pH was measured using digital pH 

meter. Salinity was measure using Hand Refractrometre. Dissolved oxygen present in the water 

was estimated following Winkler’s Method (Winkler, 1888). Ammonia was calculated by 

Phenol-hypochlorite method (Richards and Kletsch, 1964). Hardness was measured using 

EDTA method (APHA, 2005). 
 

Feeding Rate 

The feeding rate was computed as:  

                                         Total feed consumed (mg)  

         Feeding rate =  

                                    Initial live weight of the fish (g)  
 

Growth Estimations 

Specific Growth Rate (SGR) was calculated as the difference between the wet weight at the 

beginning of the experiment and on the day of sampling as:  

                  W2 - W1 

         Specific growth rate =   × 100  

t  

W2 = Final wet weight of fish  

W1= Initial wet weight of fish  

   t = time  

Feed conversion ratio (FCR) was calculated by related feed consumption to gain in weight of 

fish.  

                                                               Feed consumed (g) 

         Feed Conversion Ratio (FCR) = 

                                                 Wet weight gained (g) 

× Number of days 
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Biochemical Estimations  

The protein and lipid contents of the experimental diets were determined by Lowry’s method 

(Lowry et al., 1951) and Chloroform Methanol method (Folch et al., 1956). respectively. 

Carbohydrate level was estimated by the procedure of (Dubois et al., 1956). The ash content 

was estimated following the method of Velayutham and Indira, (Velayutham  Indira Jasmine, 

1996). Nitrogen free extract was calculated by subtracting the protein, Carbohydrate, lipid and 

mineral contents from the dry weight of the feed samples.  

Statistical Analysis  

One way ANOVA was applied to find the significant effects of chosen nutrient levels and 

rearing period on feeding and growth parameters using Micro soft Excel.  

Results 

The hydrobiological parameters like temperature, pH, dissolved oxygen, salinity, hardness and 

ammonia were 21C, 7.9, 5mg/L, 20 PSU, 120mg/L and 0.025mg/L respectively. The 

percentage composition of each ingredient in the experimental diets (Control, E1, E2 and E3), 

prepared for the present investigation was given in Table 1.  

Table 1: Ingredient composition of experimental Diets (% dry weight) 

Ingredients Control E1 E2 E3 

Ground nut oil cake 40 38 33 31.6 

Soy meal 35.2 33.6 31 28.8 

Tapioca flour 16 16 19.2 14 

Wheat flour 8 6.6 6 4.8 

T. bufo powder - 5 10 20 

Mineral mix 0.4 0.4 0.4 0.4 

Vegetable oil 0.4 0.4 0.4 0.4 

 

The proximate composition of the experimental diets was illustrated in Fig.1. The 

protein content of the experimental diets was ranged from 35.08 to 35.63%. The carbohydrate 

level ranged between 19.36 and 19.87% and ash content ranged between 5.62% and 6.52% 

respectively. 

 

Figure 1 : Proximate composition of experimental diets (% wet weight) 
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The use of feeds with different proportion of T. bufo had a significant effect on the 

growth of carp with the initial body weight of 0.61g, fed for 60 days with artificial feed. The 

average final length and weight of all the experimental groups were statistically significant (P < 

0.05) (Table 2). 

Table 2: Changes of length (mm) and biomass (g) during the growth test. 

Rearing 

period 

(days) 

Experimental Diets 

Mean body length (mm) 

C E1 E2 E3 F value 

0 26.0± 0.08 26.0±0.12 26.0±0.91 26.0±0.4 2.738 

20 28.12±0.32 28.78± 0.42 29.50± 0.82 30.76± 0.06 449.208* 

40 32.40±0.032 33.16± 0.81 34.20± 0.03 36.01± 0.91 555.843* 

60 34.71± 0.04 35.56± 0.81 37.26± 0.05 39.75 ± 0.73 22908.45* 

 Mean body weight (g) 

0 0.61± 0.01 0.61± 0.01 0.61 ± 0.02 0.61± 0.04 1.315 

20 0.68± 0.12 0.80± 0.05 0.84 ± 0.15 0.92± 0.10 483.66* 

40 0.83± 0. 10 1.02 ± 0.03 1.10 ± 0.02 1.26 ± 0.20 1658.714* 

60 1.10± 0.51 1.46 ± 0.06 1.58 ± 0.22 1.85 ± 0.18 3020.848* 

 
± SD from triplicate groups of fish; * statistically significant at the level of P < 0.05. 

 

Data regarding the feeding rate was furnished in table 3. All the experimental diets were 

well accepted by C. carpio. 

 
Table 3: Feeding rate of common carp. 

Rearing 

period 

(days) 

Experimental Diets 

Feeding Rate 

C E1 E2 E3 F value 

20 32.78± 0.01 46.72± 0.12 51.63± 0.05 59.83± 0.43 1405054* 

40 47.79 ± 0. 20 55.00 ± 0.15 57.14 ± 0.80 60.87 ± 0.16 1559527* 

60 57.22 ± 0.20 58.82 ± 0.15 60.91 ± 0.50 62.70 ± 0.17 26053.51* 

 
± SD from triplicate groups of fish; * statistically significant at the level of P < 0.05. 

 
Specific Growth Rate (SGR) were increased with the increase in rearing period from 

20
th
 day to 60

th
 day. Significant differences in SGR values were observed at P < 0.05 level 

(Table 4). 

 

 



Sini Margret et al / Usability Trial of Thais bufo on Growth Performance of Cyprinus carpio 

Journal of Theoretical and Experimental Biology (ISSN: 0972-9720), 12 (1 and 2): 43-49, 2016 

 
47 

 

Table 4: Specific Growth Rate in common. 

Rearing 

period 

(days) 

Experimental Diets 

Specific Growth Rate 

C E1 E2 E3 F value 

20 0.35±0.25 0.95 ± 0.50 1.15 ± 0.02 1.55 ± 0.15 11122.17* 

40 0.75 ±0.16 1.1 ± 0.40 1.3 ± 0.35 1.7 ± 0.12 4605.889* 

60 1.35 ± 0.05 2.2 ± 0.30 2.4 ± 0.23 2.95 ± 0.20 11557.52* 

 

± SD from triplicate groups of fish; * statistically significant at the level of P < 0.05. 

 

The best FCR values recorded for different diets are presented in Table 5. FCR values 

decreased with the increase in the rearing period. The FCR value of fish fed with E3 diet differ 

significantly from other diets (P<0.05) and the best FCR values were obtained with this diet 

only. 

Table 5: Specific Growth Rate in common. 

Rearing 

period 

(days) 

Experimental Diets 

Specific Growth Rate 

C E1 E2 E3 F value 

20 0.35±0.25 0.95 ± 0.50 1.15 ± 0.02 1.55 ± 0.15 11122.17* 

40 0.75 ±0.16 1.1 ± 0.40 1.3 ± 0.35 1.7 ± 0.12 4605.889* 

60 1.35 ± 0.05 2.2 ± 0.30 2.4 ± 0.23 2.95 ± 0.20 11557.52* 

 
± SD from triplicate groups of fish; * statistically significant at the level of P < 0.05. 

 
During the growth test, no mortality of the fish was recorded in any of the treatment 

except control. All the experimental diets were well accepted by fish except diet C (Fig.2). 

 

 

Figure 2: Survival rate of the fishes fed with experimental diets 
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Discussion 

Among the environmental variable, food is the most potent factor that affects growth (Kinne, 

1960). Hameed Ali (1980) indicated that protein constitutes the most important nutrient for 

development. In our present observation, the protein content of the experimental diets varied 

from 35.08 to 35.63%. Maximum protein content was observed in the experimental diet E3. 

Growth rate in different fish species has been shown to be influenced considerably by various 

factors such as feed, dietary regime, feeding competition and frequency. Of these, the feed is the 

most important factors (Milstein et al., 1995). In the present study, growth rate of C. carpio was 

determined and reported that the T. bufo powdered meat had a positive effect on the growth 

parameters of Common carp.  

The diets E1, E2, E3with 5%, 10% 20% T. bufo have stimulatory effect on the growth 

of the C. carpio. Ash and Jaya (2001) observed higher growth rate of the fishes when fed with 

higher protein content (32.2%) and lower growth rate in the fishes fed with the lower protein 

content (26.2%) at the temperature of 22º C. It was assumed that the higher growth rates might 

be derived from the E3 group fishes fed with 20% T. bufo powdered meat.  

Carbohydrate is a cheap source of energy diet of animals including fishes. Large 

percentage of the metabolic energy requirements of the animals can be met for carbohydrate and 

more expensive protein can be spared for growth (Rai and Bista, 2001). In the present 

observation, the carbohydrate level of the diets varied between 19.36 and 19.87%. The present 

results showed that the dietary T. bufo (20%) supplementation enhanced the SGR of C. carpio 

when compared with the fishes fed on the other diets. SGR in common carp fed with the E3diet 

ranged from 1.7% to 1.95%. Gopalakannan and Venkatesan (2006) showed that chitason (1%) 

had the positive effect on the growth of common carp. 

In the present investigation, there was an increasing trend in the total feed consumption 

rate. Saeed et al (2011) too observed the similar results between the experimental groups of 

common carp juveniles fed with different feeding frequencies (3-4 times / day).  

The results of the presently described growth trial experiments revealed that the most 

effective growth was observed in C. carpio fed with E3diet containing 20% T. bufo meat 

powder. The effective growth rate of C. carpio would be attributed to the protein source used to 

prepare feed E3 in proper ratio. Further it can be confirmed that common carp can make use of 

dry feeds and yield acceptable growth performance and feed efficiency. From the present study 

it could be concluded that the molluscs available from the trash fish can be better utilized for 

aquaculture development.  
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