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Experiments were conducted to evaluate the response of five treatments to 

observe the meat composition of Indian major carps Catla catla, Labeo 

rohita, Cirrhinus mrigala and cat fish Pangasius hypophthalmus for the 

period of 12 months from August 2013 to July 2014. The composition of 

nitrogen in different experiments treatment with different combinations of 

feed and probiotics. Among all species Rohu goes to better results in case of 

crude proteins and to the total fats. Mrigala also occupied high position in 

respect to total ash and carbohydrates. The present study also revealed that 

there is a significant difference (P < 0.05) between body composition of the 

studied fish species. Moreover, variations also exist between the fishes of the 

same species for all the constituents.  
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INTRODUCTION 
 

Fish and fish products play an important role in human nutrition in India, particularly to people of coastal 

areas. Good quality and adequate nutrition plays a very important role in the expression of mental, physical and 

intellectual qualities in humans. They have the ability to reduce blood lipid level, particularly serum triglycerides 

(Boberg, 1990) and also have a good source for human nutrition due to their therapeutic role in reducing certain 

cardiovascular disorders (Stickney and Hardy, 1989; Ahmed, 2011). The per capita availability of fish in India is 

now 9.5 kg with 56% of Indians considered fish eaters. It is estimated that by 2010, India requirements for fish will 

be around 10 million tons (Gopakumar, 2003).  

A common approach for increasing fish production in culture ponds is direct application of organic and 

inorganic fertilizers, which enhances production of plankton that serves as natural food items for fish (Heper, 1963, 

Schroeder, 1978). Success of any fish culture largely depends on a continual supply of food through natural 

(fertilization) and supplementary feed. The combination of two to three species may ensure maximum utilization of 

available natural and food in water bodies because of their different feeding habits. Catla, rohu and mrigala could be 

considered as surface, column and bottom feeders respectively. Above three species are cultures along with pangas 

(P. hypophthalmus) by using fertilization and supplementary feeding in polyculture system. Supplementary feeding 

in fertilized ponds resulted in significantly higher growth rates and greater yields than fertilization alone (Green, 

1992; Diana et al, 1994).Composition of the body is a good indicator for the physiological condition of a fish but it 

is relatively time consuming process. Proximate body composition is the analysis of carbohydrates, proteins, lipids, 

moisture and ash contents of fish. The lower percentage of water, greater lipids, protein contents and higher energy 

density present in the fish (Dempson et al., 2004). An important contribution have been made on the study of the 

body composition and their caloric values of different freshwater fishes by following workers; Peyami et al., (2006); 

Albrektsen et al., (2006); Asdari et al., (2011). Body composition of different types of fishes was also explained by : 

Dawson and Grimm, (1980); Shearer, (1984);  Salam and Davies, (1994); Singh et al., (2006); Grayton and 

Beamish, (1997); Jonsson and Jonsson, (1998); Berg, et al., (2000); Dempson, et al., (2004); Biswas et al., (2006); 

Khan and Abidi, (2010); Ahmed, (2011) ;Noor Khan et al., (2011)Ullah et al., (2014) and Lopamudra et al., (2015). 
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The present study was carried for the body composition of Indian major carp’s catla, rohu mrigala and pangas using 

the body composition as an index of growth studies in a cultured pond located in Kaikaluru area. Analysis of body 

composition were done at department of Zoology and Aquaculture, Acharya Nagarjuna University. Andhra Pradesh, 

India. 

 

Materials and Methods 
 The fish (major carp’s seed) were collected from Government fish farm located in Nidubrolu, Guntur 

district, Andhra Pradesh and Pangas seed were collected from private fish farms located in Kaikaluru, Andhra 

Pradesh. Each species was separately held in oxygenated polythene bags were placed near the experimental ponds 

and filled with fresh pond water. Each species of fish graded, counted, weighted and immediately distributed into 

the ponds on August 2013 and cultured over a 12 months. Each pond was stocked in ratio of 3: 9: 3: 6 of catla, rohu, 

mrigala and pangas. Major carp’s catla, rohu, mrigala and pangas in fertilized polyculture systems five feeding 

treatments are (Table 1) determined the body composition of culture organisms. The system consisted of ten one 

hectare earthen ponds consists water depth about 1.5-2.0 m located at the experimental station. All experimental 

ponds were drained and sundried for 15 days. Nylon screen enclosures were installed on the water inlet and outlet 

pipes of each pond to prevent escape and entry of unwanted fishes. All ponds were fertilized using a standard 

fertilization program (Hepher, 1963) for initiate and promote natural organism to grow. Fertilization was done on 

weekly basis while feeding was done on daily basis. The supplementary feed was formulated for treatment T3, T4 

and T5 having 28.5% crude protein (Islam, 2002) by following Pearson method (Rath, 2000) including fish meal, 

rice polish, sunflower meal, vitamin and minerals premix. After one month interval, on the basis of wet fish body 

weights, amount of organic and inorganic fertilizer and supplementary feed to be added in fish ponds were 

determined for each treatment. 

Table: 1: Composition of Nitrogen in different experimental ponds 

Treatment Source of Nitrogen Nitrogen % 

Treatment -1 Cow dung and Pig dung 50%+ 50% 

Treatment -2 Cow dung and Nitrophos  50%+ 50% 

Treatment -3 Cow dung and Supplementary feed 50% + 50% 

Treatment -4 
Cow dung, Nitrophos and 

supplementary feed 
25% + 25% + 50% 

Treatment -5 
Cow dung, Nitrophos,  

supplementary feed and probiotics 
25% + 25% + 50% 

 

At the final harvest, the meat samples from culture ponds were examined for the proximate composition of 

cultured fish species in terms of moisture, crude protein, total fats, total ash and carbohydrates to study the effect of 

fertilization, supplementary feed and supplementary feed along with probiotic {Amruth fish) as feed probiotics- 

Pvt}, on the meat composition of catla, rohu, mrigala and pangas by using Association of Official Analytical 

Chemist (A O A C., 1995) standard techniques. For this purpose five fishes were randomly selected from each pond. 

Three meat samples were taken from each specimen. Head, viscera, bones, fins, scales and tails of these fishes were 

removed and only their flesh was used for analysis. The detailed procedure for each analysis is given as under 

 

Moisture: 
 One gram sample of meat samples were taken in a weighted Petri dish (W1) and placed it in the oven at 

60ºC for 12 hours or until dried. The dried samples were transferred to desiccators for 5 minutes and weighted. The 

samples were again kept in oven for one to two hours until constant weight (W2) was obtained. The loss in weight 

was recorded as moisture.   

                                                            W1- W2                                    

                             Moisture (%) =    -----------   

                                                          W3 

Where, W1 = weight of Petri dish + sample before drying; W2 = weight of Petri dish + sample after drying; W3 = 

weight of the sample; Dry matter percentage was calculated by the following; Dry matter (%) = 100 - moisture (%)  
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Crude protein:  
Crude protein of the meat samples were analyzed by using micro kjeldahl’s method. A digestion mixture of 

K2SO4 and CuSO4 in proportion of 93:7 was prepared. One gram of dried sample and a 5g of digestion mixture were 

weighed into Kjeldahl’s flask. 30ml of concentrated H2SO4 was added to it. The mixture was boiled at low 

temperature and then vigorously at high temperature until the mixture turned transparent clear greenish. Digested 

material was cooled down and volume was made up to 250 ml with distilled water. 10ml of this diluted volume and 

10ml of 40% NaOH were put in apparatus and distilled with steam. Ammonia liberated was collected in 10ml of 2% 

boric acid solution with a drop of methyl red indicator. Ammonia was collected for about 2 minutes after the color 

of indicator changed from pink to golden yellow. Then ammonia in boric acid solution was titrated against (0.1 N) 

H2SO4, volume of H2SO4 used was noted and Nitrogen (%) calculated as under: 

 

       Volume of H2SO4 used X Normality of H2SO4 X 0.014 X 250 

Nitrogen (%) = ----------------------------------------------------------------------------------- X 100 

       Weight of the sample X 10 

Where;  

0.014 = Standard volume of (0.1 N) H2SO4 used to neutralize 1ml of ammonia. 

   250 = Dilution of the digested mixture 

   100 = for percentage of N2. 

     10 = Volume of the digested and diluted sample used. 

Crude protein in sample was calculated by following formula. 

Crude protein (%) = % N2 × 6.25 

Whereby,        6.25= Assumed factor for equation of N2 % to crude protein. 

 

Total fats:  
Total fat contents of meat samples were determined following petroleum ether extraction method through 

the Soxtec HT2 1045 system. The sample was placed in the Soxtec thimble, which was attached to the adapter. A 

defatted cotton wool was plugged on the top of the sample. The thimble was inserted into the condenser. The heating 

plate handle was pressed down and already weighted extraction cup, having petroleum ether up to 50-70 ml inserted 

in it. The main switch was switched on and cold water tap was turned on. The extraction cup was then clamped into 

the condenser. Extraction mode knob was moved to “Boiling” position for 15 minutes. The thimble was then 

immersed in the solvent. The material was boiled with thimble immersed in it. It was made sure that the condenser 

valves were opened. The extraction mode knobs were moved to the “Rinsing” position for 30 minutes. Thimble was 

then hanged above the solvent surface. After rinsing, the condenser valves were closed by turning a quarter turn. The 

extraction cup was released and the condenser valves were opened. Later on the “Main” switch was switched off and 

cold water tap was turned off. Extraction cup with trace amount of petroleum ether solvent and fat was placed in 

oven for drying. After drying, extraction cup was transferred to desiccators for 5 minutes and again weighted. Total 

fat percentage of the sample was calculated by following formula: 

     W2 – W1 × 100 

         Total Fats (%)   =  ---------------------- 

                                       Weight of sample 

Where,      W1 = Weight of empty extraction cup. 

                              W2 = Weight of extraction cup with fat after Evaporation. 

 

The total ash was determined by burning 2g of dried fish tissue in a pre-weighed China dish and then 

samples were placed in a muffle furnace for ignition at 550 – 600°C till residue was obtained after 4 – 5 hours. Then 

the samples residue were placed in desiccators to cool and then weight was recorded. Percentage of ash was 

obtained by using the following formula: 

 

Total ash (%) = Wt. of ash × 100 Wt. of sample 

 

Carbohydrates:   The total carbohydrates were determined as follows: 

 

                  100- (Moisture + Crude protein + Total fats + Total Ash). 
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Results: 
 

Moisture: 

In the present experiment, moisture contents of catla are 77.51, 77.05, 77.65, 75.45 and 77.46 under the 

influence of T1, T2, T3, T4 and T5 respectively. The minimum and maximum value of moisture contents was 

recorded in catla as 75.45 and 77.65 % in T4 and T3, respectively. In rohu the moisture contents varied from 77.24, 

78.60, 77.90, 76.25 and 77.52% in T1, T2, T3, T4 and T5 treatments respectively. The minimum and maximum 

value of moisture contents was recorded as 76.25 and 78.60 % in T4 and T2, respectively. The mrigala was observed 

as 79.24, 79.21, 79.24, 76.51 and 77.12 % in T1 to T5 respectively. The minimum percentage was found as 76.51 % 

in T4 under the influence of fertilization and supplementary feed while the maximum was recorded 79.24% in 

treatments of T1 (Table-2). 

Moisture contents of pangas were observed as 76.62, 77.11, 77.12, 75.19 and 75.23 % in T1, T2 T3, T4 and 

T5 respectively. The minimum percentage was found as 75.19 % in T4 under the influence of fertilization and 

supplementary feed while the maximum was recorded 77.12% in T3.  The comparison of moisture percentage value 

under all the treatments mean values showed that the mrigala had highest (78.3%) moisture contents followed by 

rohu (77.5%), Catla catla (77.0%) and for pangas (76.3%) which differ non-significantly (P>0.05) from each others. 

In all the five different treatments, the moisture contents of catla, rohu, mrigala and pangas showed non-significant 

difference (P>0.05). Whereas the mean values of moisture percentage was non-significant from each other in 

different treatments (Table -2). 

Crude protein: 
In the catla, the protein percentage was found to be 17.25, 17.01, 15.9, 17.95 and 18.21% in the T1, T2, T3, 

T4 and T5 treatments respectively. The minimum crude protein percent was found as 15.9% in T3, while maximum 

crude protein percentage was found as 18.21 in T5 under the influence of supplementary feed along with probiotics. 

The mean value of all the treatments was recorded as 17.3% of crude protein. In rohu, the crude protein percentage 

was recorded as 17.21, 17.37, 18.65, 18.97 and 19.95% in T1, T2, T3, T4 and T5 treatments respectively. The 

minimum percentage was found as 17.21% in T1 and maximum percentage was found as 19.95 in T5. The mean 

value of crude protein in rohu in all the treatments was recorded as 18.4%. In case of mrigala, the crude protein 

percentage was found to be 17.55, 17.21, 15.64, 16.65 and 17.95% in T1 to T5 respectively. The minimum value 

was found as 15.64% in T3 under the influence of Cowdung and supplementary feed. The maximum value of crude 

protein was found to be 17.95% in T5. The mean value of mrigala in all the treatments’ was found to be 17.0%. In 

Pangas, crude protein percentage was observed as 15.45, 15.38, 12.95, 13.25 and 15.75% in treatments T1, T2, T3, 

T4 and T5 respectively. The minimum and maximum percentages were recorded as 12.95 in T3 and 15.75 in T5. 

The mean value of all the treatments of pangas was found to be 14.6%. (Table-2). There was significant (P<0.05) 

difference in the percentage of protein contents among the species The comparison mean of crude protein values 

under treatments showed that rohu has highest (18.4%) crude protein followed by catla (17.3%), mrigala (17.0%) 

and pangas (14.6%). Among all the treatments T5 goes to better mean value of crude protein. 

 

Total fats: 

In catla the total fat contents were recorded as 1.12, 1.1, 1.2, 2.12 and 2.29% in T1, T2, T3, T4 and T5 

respectively. The minimum was observed in 1.1 in T2 while the maximum fat contents were noted 2.29% in T5 

under the influence of supplementary feed along with probiotics. The rohu showed the variation in the total fat 

contents as 1.03, 1.01, 1.02, 1.65and 1.82 % recorded under T1 to T5 respectively. The lowest value 1.01% was 

observed in T2, the highest value was being noted as 1.82% (T5) under the effect of fertilization supplementary feed 

and probiotics. In case of Mrigala showed the percentage of fat contents recorded under T1, T2, T3, T4 and T5 

which were recorded as 1.03, 1.27, 1.51, 2.12 and 2.10%, respectively. In T4, the highest percentage was being 

noted as 2.12%, while the lowest percentage 1.03% was observed in T1. In case of Pangas showed the percentage of 

fat contents reared under T1, T2, T3, T4 and T5 which were recorded as 1.03, 1.25, 1.34, 1.75 and 1.82%, 

respectively. In T5, the highest percentage was being noted as 1.82%, while the lowest percentage 1.03% was 

observed in T1. Among these four fish species, the overall performance of catla showed the maximum total fat 

contents (2.29%) was recorded in T5 (Table-2).  

In catla, mean value of all the treatments found to be 1.55%. 1.31% was recorded in rohu which a mean 

value of total fats. In case of mrigala, mean value of total fats was found to be 1.61%. In pangas mean value of all 

the treatments recorded as 1.44%. In all the four species total mean fat was recorded in mrigala (1.61%). Statistical 



ISSN 2320-5407                           International Journal of Advanced Research (2015), Volume 3, Issue 10, 480 - 485 

480 

 

analysis showed the highly significant difference in the percentage of total fat contents among the species, 

treatments (P<0.01). 

 

Total ash: 

The ash contents of catla were recorded as 1.12, 1.10, 1.10, 1.32 and 1.33%, in T1, T2, T3, T4 and T5 

respectively. The minimum and maximum value of ash was observed as 1.10 and 1.33% in T2, T3 and T5. The 

mean value of ash content of all the treatments found to be 1.19%. In case of rohu was recorded as 1.19, 1.16, 1.16, 

1.25 and 1.3% in T1, T2, T3, T4 and T5 respectively. The lowest total ash percentage as 1.16 T2 and T3 and highest 

total ash was found in 1.30 in T5.  The mean value of rohu in all the treatments was recorded as 1.28%. Ash 

percentage of mrigala was found to be 1.30, 1.45, 1.43, 1.83 and 1.90 % in T1, T2, T3, T4 and T5 respectively. The 

lowest value of ash percentage was recorded in T1 as 1.3% and the maximum percentage was found to be 1.90% in 

T5 under the influence of supplementary feed along with probiotics. The mean value of mrigal under all the 

treatments recorded as 1.58%.  In case of pangas, the total as content was recorded as 1.22, 1.20, 1.22, 1.72 and 

1.77% in T1 to T5 respectively.  The minimum and maximum percentage was recorded as 1.20 in T2 and 1.77% in 

T5. The mean value 1.43% was recorded in pangas under the all treatment. Statistical analysis revealed the highly 

significant (P<0.01) difference in the percentage of total fat contents among the species (Table 2). The comparison 

of ash percentage showed that mrigala had highest ash contents 1.99%, followed by pangas 1.77%, catla 1.31%, and 

rohu 1.30%.  

 

Carbohydrates: 

The carbohydrates percentage in the meat body composition of catla in T1, T2, T3, T4 and T5 were 

recorded as 1.10, 1.13, 1.15, 1.16 and 1.25 %, respectively. The minimum carbohydrate percentage was found as 

1.10% in T1 and maximum value was found to be 1.25% in T5. Mean value of all the treatment for catla was found 

to be 1.16%. In case rohu the carbohydrate percentage was 1.13, 1.32, 1.25, 1.24, and 1.34 % in T1to T5. The 

minimum and maximum values of rohu were found as 1.13% in T1 and 1.45% in T5 under the influence of 

fertilization, supplementary feed along with probiotics. 1.28% is the mean value of rohu recorded from comparison 

of all the treatments. In case of mrigal, carbohydrate percentage was recorded as 1.32, 1.35, 1.42, 1.75 and 1.85% in 

T1 to T5.  The minimum and maximum percentage of carbohydrates is 1.32 and 1.85% in T1 and T5, respectively. 

The mean value of 1.54% was recorded in mrigala from all the treatments. In Pangas, the carbohydrates percentages 

were found to be 1.2, 1.18, 1.36, 1.45 and 1.35% in T1, T2, T3, T4 and T5. The lowest value 1.18% was recorded in 

T2 and maximum value was recorded as 1.45 in T4 under the influence of fertilization and supplementary feed. The 

mean value of carbohydrates from all the treatments found to be 1.31%. Statistical analysis revealed the highly 

significant difference in the percentage of carbohydrates contents among the species, treatments and interaction 

among the species and treatments (P< 0.01) (Table-2).  
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Table 2: Comparison of mean on the proximate analysis of four fish species under different treatments 

 

Fish Species 
Treatments 

Mean 
T1 T2 T3 T4 T5 

  Moisture (%) 

Catla 77.51 77.05 77.65 75.45 77.46 77.0 

Rohu 77.24 78.60 77.9 76.25 77.52 77.5 

Mrigala 79.24 79.21 79.24 76.51 77.12 78.3 

Pangas 76.62 77.11 77.12 75.19 75.23 76.3 

Mean 77.65 77.99 77.98 75.85 76.83 77.26 

  Crude Protein (%) 

Catla 17.25 17.01 15.9 17.95 18.21 17.3 

Rohu 17.21 17.37 18.65 18.97 19.95 18.4 

Mrigala 17.55 17.21 15.64 16.65 17.97 17.0 

Pangas 15.45 15.38 12.95 13.25 15.75 14.6 

Mean 16.865 16.7425 15.785 16.705 15.75 16.8135 

  Total fats (%) 

Catla 1.12 1.10 1.20 2.12 2.22 1.55 

Rohu 1.03 1.01 1.02 1.65 1.82 1.31 

Mrigala 1.03 1.27 1.51 2.12 2.10 1.61 

Pangas 1.03 1.25 1.34 1.75 1.82 1.44 

Mean 1.05 1.16 1.27 1.91 1.99 1.48 

  Total ash (%) 

Catla 1.12 1.10 1.10 1.32 1.33 1.19 

Rohu 1.19 1.16 1.16 1.25 1.30 1.21 

Mrigala 1.30 1.45 1.43 1.83 1.90 1.58 

Pangas 1.22 1.20 1.22 1.72 1.77 1.43 

Mean 1.21 1.23 1.23 1.53 1.58 1.35 

  Carbohydrates (%) 

Catla 1.1 1.13 1.15 1.16 1.25 1.16 

Rohu 1.13 1.22 1.25 1.34 1.45 1.28 

Mrigala 1.32 1.35 1.42 1.75 1.85 1.54 

Pangas 1.20 1.18 1.36 1.45 1.35 1.31 

Mean 1.19 1.22 1.30 1.43 1.48 1.32 
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Discussion: 
The results of the present study revealed that an increase in the level of incorporated probiotics with 

supplementary feed resulted in significant effect on the flesh crude protein content in the major carp’s catla, rohu, 

mrigala and pangas (cat fish). Same continued total fat, total ash and carbohydrates also. Changes in body 

composition in relation to type of food ingested are a common phenomenon in all species of fish (Papoutsoglou and 

Paparaskeva- Papouslogdou, 1978; Schwarz; Zeitler et al., 1994; Desilva and Gunasekera, 1989). The quantity and 

quality of supplementary feed have a pronounced effect in growth rate, feed coversion efficiency and proximate 

composition of fish (Jena et al., 2002). The proximate composition of fish meat of among four species showed that 

maximum moisture content were observed in mrigala in T1 and T3 (79.24%) and minimum were noticed in T4 

(75.19%) in pangas. The main constituent of muscle of the fish is moisture, which play an important role in their 

metabolism. The water content of fish is varied within the limited range in various species (Afser and Ali, 1981). 

The body moisture undergoes cyclic changes along with fattening of the body (Afser, 1992; Peyami et al., 2006).  

In body composition of the fish are an  important attribute which affected by pond ecosystems, fertilization 

(Hassan, 1996) feed ingredients (Javeed et al., 1995), probiotics (Krishna et al., 2009) and feeding rates (Hassan and 

Mocintosh, 1993). The proximate composition of fish meat of four species shows that the crude protein content were 

observed maximum in rohu in T5 (19.95%) and minimum  in T3 (12.85%)in pangas. The protein contributed from 

the supplementary feed and natural diet combination might be efficiently utilized by the fish for synthesis of tissue 

protein, leaving the scope for diversion to energy production through domination. 

Hassan (1996) and Javed et al., (1995) confirmed these results by reporting that meat quality is affected by 

fertilization and supplementary feed.  Hassan et al., (2000) reported that significant difference in carcass 

composition of fish was observed between the treatments for various treatments. Zeitler et al., (1984) reported that 

the body composition of fish is influenced by the chemical composition of the diet. In the present study compare 

with among diets probiotic corporate T-5 recorded better growth and survival of major carp’s catla, rohu, mrigal and 

pangas. Similar results were observed by Murthy and Naik, (2000); Kumar et al., (2006); Ghodratizadesh, (2011); 

Lopamudra et al., (2015).  

The total fat, the percentage goes maximum in T5 (2.29%) and minimum in T2 (1.01%). Mrigala goes to 

maximum percentage of total ash in T5 (2.12%) and minimum total ash in Catla in T2 (1.10%). The inclusion of 

supplementary feed along with probiotics the crude protein, crude lipid and carbohydrates percentage increases 

compare with other diets. Among the species rohu goes to better results in case of crude protein (mean value 18.4%) 

and total fats (mean value 1.31%). Mrigala also occupied high position in respect to total ash (mean value 1.61%) 

and carbohydrates (mean value 1.54%). These results are supported by (Keshavanath et al., 2006). Further, Hepher 

(1988) stated that natural food organisms contain low energy, while protein is in excess. Therefore fish consuming 

only natural food have minimal fat and maximum protein accumulation in their body. Our results are also similar 

that crude protein content in treatments T1, T2 and total fat content in treatment T1, T2. Information regarding 

different fish contents such as protein, fats, carbohydrates and other nutrients and how they vary in different fish 

species used is very important for the consumers. This information helps them to select the most suitable fish species 

because of having elevated protein contents. It is also facilitates the consumer to select fish of optimum size and 

suitable for consumption. 

The study clearly indicates that a combination of live food (natural food through fertilization) and 

supplementary feed provides a better nutritional profile for culture species to support quality and quantity fish 

production. Addition of probiotics goes to increase the production better feed management strategy by lessening 

pollution load. The natural and supplementary feeds solved the problems of inadequate nutrient supply encountered 

through the addition of the probiotics. This will provide better production objectives like high quality meat to be 

achieved and might be a better feeding for sustainable aquaculture practices. 

 

References: 
 

Afser, M. R. 1992. Observation on caloric value and moisture content of some freshwater fishes. Indian Journal 

of fisheries 4(2): 108-110. 

Afser, M. R and Ali, F. 1981.  Comparative study of body composition and caloric value of some air breathing 

fishes. The Indian Journal of Zoology.  XXII (2): 81-85. 

Albrektsen, S. Mudheim, H and Aksnes, A. 2006. Growth, feed efficiency, digestibility and nutrient distribution 

on Atlantic cad (Gadus morhuo) fed two different fish meal qualities as three dietary levels of 

vegetable protein sources. Aquaculture, 261: 626-640. 



ISSN 2320-5407                           International Journal of Advanced Research (2015), Volume 3, Issue 10, 480 - 485 

483 

 

Asdari R., Aliyu-Paiko M., Hashim R., Ramachandran S. 2011. Effects of different dietary lipid sources in the 

diet for Pangasius hypophthalmus (Sauvage, 1878) juvenile on growth performance, nutrient utilization, 

body indices and muscle and liver fatty acid composition. Aquacult. Nutr. 17, 44-53.                                    

Boberg, M. 1990. Clinical effects of fish oil. Narings one word forsking 34: 133-134. 

Dawson A. S. and Grimm A. S., 1980. Quantitative seasonal changes in the protein, lipid and energy contents of 

carass, ovaries and liver of adult female Plaice (Pleuronectes platena L). J. Fish Biol., 16, 493-495. 

De Silva, S. S and Gunasekara, R. M. 1989. Effects of dietary protein level and amount of plant ingredients 

(Phaseolus aureus) incorporated into diets on consumption of growth performance and caracass 

composition in Oreochromis mloticus (L) fry. Aquaculture 80: 121-133. 

De Silva, S. S., R. M. Gunasekera., R. A. Collins and B. A. Ingram. 2002. Performance of juvenile Murray 

cod, Maccullochella peelii peelii (Mitchel), fed with diets of different protein to energy ratio. 

Aquacult. Nutri., 8: 79-85. 

De Silva, L. B., L. J. G. Barcellos, R. M. Quevedo, S. M. G. de Souza, L. C. Kreutz, F. Ritter, J. A. Finco 

and A. C. Bedin. 2006. Alternative species for traditional carp polyculture in southern, South 

America: Initial growing period. Aquaculture, 255: 417-428. 

Dempson I. B., Schwarz C. J., Shears M. and Furey G., 2004. Comparative proximate body composition of 

Atlantic salmon with emphasis on parr from fluvial and lacustrine habitats. J. Fish Biol., 64, 1257-

1271. 

Diana, J. S., C. K. Lin and K. Jaiyen. 1994. Supplemental feeding of tilapia in fertilized ponds. J. World 

Aquacult. Soc., 25(4): 497-506.  

Gopakumar, K. 2003. Indian Aquaculture. Jour. Of Aquaculture 13(1/2): 1-10. 

Grayton B. D. and Beamish F. W. H., 1997. Effects of feeding frequency on food intake growth and body 

composition of rainbow trout (Salmo gairdneri). Aquaculture, 11, 159-172. 

Green, B. W. 1992. Substitution of organic manure for pelleted feed in tilapia production. Aquaculture, 101(3/4): 

213-222.  

Green, B. W., Z. El Nagdy and H. Hebicha. 2002. Evaluation of Nile tilapia pond management strategies in 

Egypt. Aquacult. Res., 33: 1037-1048.  

Hasan, M. R. and D. J. Macintosh. 1993. Effect of environmental temperature and feeding rate on the growth, 

feed utilization and body composition of common carp (Cyprinus carpio L) fry. In Fish nutrition in 

practice: 4th International symposium on Fish Nutrition and Feeding. 767-778.  

Hasan, M. R., D. J. Macintosh and K. Jauncey. 1997. Evaluation of some plant ingredients as dietary protein 

sources for common carp (Cyprinus carpio L.) fry. Aquaculture, 151: 55-70. 

Hassan, M. R., A. K. M. Aminul Haque. M. A. Islam and E. U. K. K. Khan. 1982. Studies on the effect of 

stocking density on the growth of Nile tilapia, Sarotherodon niloticus (Linnaeus) floating ponds. 

Bangladesh J. Fish., (2-5):Pp 73. 

Hassan, M 1996. Influence of pond fertilization with broiler droppings on the growth performance and meat 

quality of major carps. Ph. D. Thesis. Deptt. Zool. Fish., Univ. Agri., Faiasalabad. 195 pp.  

Hassan, M and Javed, M. 2000. Organoleptic quality of fish meat as influenced by poultry dropping fertilization 

of ponds. Pak. J. Agri. Sci. Vol. 37(1-2): 47-52. 

Hassan, M and M. Javed. 1999. Length-weight relationship and condition factor studies in three major carps 

reared under integrated polyculture system. Pakistan J. Biol. Sci., 2(4): 1620-1622. 

Hassan, M., M. Javed and S. Hayat. 1996. Polyculture of major carps under broiler manure fertilization of 

ponds. Pakistan J. Live. Poult., 2(2): 65-71. 

Hassan, M., M. Javed and G. Mahmood. 2000. Response of different levels of nitrogen from broiler droppings 

towards planktonic biota of major carps rearing ponds. Pakistan J. Biol. Sci., 3(10): 1712-1715. 

Hassan, S., P. Edwards and D. C. Little. 1997. Comparison of tilapia monoculture and carp polyculture in 

fertilized earthen ponds. J. World Aquacult. Soc., 28(3): 268-274. 

Hepher, B. 1963. Ten years of the research of fish pond fertilization in Israel. ii- Fertilization dose and frequency 

of fertilization. Bamidgeh, 15: 78–92. 

Jena, J. K., S. Ayyappan, P. K. Aravindakshan, B. Dash, S. K. Singh and H. K. Muduli. 1998. Comparative 

evaluation of growth and survival of Indian major carps rearing fingerlings. J. Aquqcult.Trop., 13(2): 

143-149. 

Jonsson N. and Jonsson B., 1998. Body composition and energy allocation in life history stages of brown trout. 

J. Fish Biol., 53, 13-15. 

Keshavanath, P., K. Manjappa and B. Gangadhara. 2002. Evaluation of carbohydrate rich diets through 

common carp culture in manured tanks. Aquacult. Nutr., 8: 169-174. 



ISSN 2320-5407                           International Journal of Advanced Research (2015), Volume 3, Issue 10, 480 - 485 

484 

 

Keshavanath, P., Shivanna and B. Gangadhara, 2006. Evaluation of sugarcane by-product pressmud as a 

manure in carp culture. Bioresour. Technol., 97: 628–634 

Keshavanath, P., T. J. Ramesh, B. Gangadhara., M. C. M. Beveridge., A. A. van Dam and M. C. M. 

Verdegem. 2001. On-farm evaluation of Indian major carp production with sugarcane bagasse as 

substrate for periphyton. Asian Fish. Sci., 14: 367-376. 

Khan, M. A., I. Ahmed and S. F. Abidi. 2004. Effect of ration size on growth, conversion efficiency and body 

composition of fingerling mrigal, Cirrhinus mrigala (Hamilton). Aquacult. Nutr., 10: 47-53. 

Khan, M. A., A. K. Jafri and N. K. Chanda. 2004. Growth and body composition of rohu, Labeo rohita 

(Hamilton), fed compound diet: winter feeding and rearing to marketable size. J. Applied Ichthyol., 

20(4): 265-273. 

Khan, M. A., A. K. Jafri, N. K. Chadha and N. Usmani. 2003. Growth and body composition of rohu (Labeo 

rohita) fed diets containing oilseed meal: partial or total replacement of fish meal with soybean meal. 

Aquacult. Nutr., 9: 391-396. 

Khan, M. H. K and Mollah, M. F. A. 2004. Further trails on induced breeding of Pangasius Pangasius 

(Hamilton) in Bangladesh. Asian fisheries Science 17: 135-146. 

Khan, M. N., M. Parveen, A. Rub, M. Afzal, L. Sahar, M .R. Ali and S. M. H. M. Naqvi. 2003. Effect of 

replacement of fish meal by soybean and sunflower meal in the diet of Cyprinus carpio fingerlings. 

Pakistan J. Biol. Sci., 6(6): 601-604. 

Khan, N., S. H. Khan, J. I. Masroor and I. Ahmed. 2002. Effect of different doses of fertilizer (Nitrophos) on 

the growth performance of major carps. Int. J. Agri. Biol., 4(3): 407–409. 

Khan, R. A. 1990. Parasitism in marine fish after chronic exposure to petroleum hydrocarbons in the laboratory 

and to the Exxon Vldez oil spill. Bulletin of Environmental contamination and Toxicology, 44: 201-

238.                                          

Khan, R. A and Siddiquie, A. Q. 1973. Food selection by Labeo rohita (Ham.) and its feeding relationship with 

other major carps. Hydeobiologia. 43: 429-442. 

Khan, M.A. and S. F. Abidi. 2010. Optimum ration level for better growth, conversion efficiencies and body 

composition of fingerling Heteropneustes fossilis (Baloch). Aquaculture International. 18: 175-188. 

Krishna, P. V. 2005. Management and economics of commercial freshwater fish farming in Gudlavalleru, 

Krishna district, Andhra Pradesh. Aquacult. 6(1): 81-87. 

Krishna, P. V.  2006. Growth performance of advanced fry of Indian major carps catla, rohu in response to 

different oil cakes. Aquacult, 7(1): 93-97. 

Krishna, P. V., N. Rama Rao, A. V. V. S. Swami and S. V. Sharma. 2009. Probiotics use in biological 

systems- A Review. J. Pharm. Tech and Res 1(1): 1-16. 

Kumar, S. M., Burgess, S. N and Luu, L. T. 2004. Review of nutrients management in freshwater polyculture. 

Journal of Applied Biology. 16 3/4 : 17-44. 

Kumar, S. M., Binh, T. T., Burgess, S. N and Luu, L. T. 2005. Evolution of optimal species ratio to maximize 

fish polyculture production. J. of Applied Aquaculture. 17(1): 35-49.  

Kumar, R., Mukherjee, S. C. Mukherjee, K. P. Prasad and Pal, A. K. 2006. Evalution of Bacillus subtitis as a 

probiotic to Indian major carp, Labeo rohita. Aquacult. Res. 37: 1215-1221. 

Kumar, P., Jain, K.K., Munilkumar, S., Sahu, N. P. and Pal, A.K. 2013. Effect of feeding normal and low 

protein diet alternately to Labeo rohita fingerlings on growth performance and biochemical 

composition. International Journal of Science and Knowledge 2 (1): 3-13.   

Lopamudra , B., Keshari , R. S., Kumar , T.R., Kumar, D.B. and Debamita, J. 2015. Impact of Sewage on 

Certain Biochemical Profiles of Indian Major Carp, Labeo rohita ( Hamilton ) 4(8) : 33-39. 

Majumdar S, Biswas S, Barat S. 2002. Abundance of ammonifying and heterotrophic bacterial populations in 

the water manured with cowdung and distillery sludge in outdoor model tanks [J]. Asian Journal of 

Microbiology, Biotechnology and Environmental Science, 4: 229-233. 

Murthy, H. S and A. T. R. Naik. 2000a. Effect of dietary protein and lipid levels on growth, survival and food 

conversion of Indian major carp (Catla catla). Isr. J. Aquac-Bamidgeh., 52(2): 70-76. 

Noor Khan, J. I., Khan, S. H., Masroor, S. H. and Ahmed, I. 2002. Effect of different doses of fertilizer 

(Nitrophos) on the growth performance of Major carps. Int. J. Agri Bio. 4(3): 407-409. 

Noor Khan, Naureen A. Qureshi1, Grant W. Vandenberg, Pallab K. Sarker, Muhammad., Ashraf, Fayyaz 

Rasool, Iftikhar A. Qureshi1 and Khalid J. Iqbal1. 2011. Comparative growth performance and body 

composition of Indian major carps (Catla catla, Cirrhinus mrigala and Labeo rohita) fingerlings when 

fed an artificial feed under monoculture production. International Journal of Cell & Molecular Biology 

(IJCMB). Vol. 2 (3), pp 689-700. 



ISSN 2320-5407                           International Journal of Advanced Research (2015), Volume 3, Issue 10, 480 - 485 

485 

 

Pandey, K. K and M. S. Lal. 1995. Limnological studies of Garhwal Himalayan hillstream Khanda gad: seasonal 

fluctuation in biotic profiles. J. Freshwat. Biol., 7(1): 7-11. 

Papoutsoglou, S. E and Papaparaskeva-papoutsoglou, E. G. 1978. Comparative studies on body composition 

of rainbow trout (Salmo gairdneri, R) in relation to type of diet and growth. Aquculture 13: 235-243. 

Peyami, F. Y., Afser, M. R. Nisar, S. K and Anis A. B., Choudhary, 2006. Body composition and caloric value 

of a teleostean fish, Etropiichthys Vacha (Ham.). Aquculture 7(1): 111-116. 

Rahman, M. M., G. U. Ahmed., M. R. Bashir., S. M. Rahmatullah and N. T. Narejo. 2005. Effect of 

temperature on food, growth and survival rate of freshwater mud eel, Monopterus cuchia (Hamilton) 

during aestivation period. Pakistan J. Zool., 37(3): 181-185. 

Rath, R.K., 2000. Freshwater Aquaculture, 2nd edition, p: 421. Scientific Publishers, Jodhpur, India Razvi, M., 

2006. Lahore-Absolutely Fishy: Nutritional Value, pp: 12–13. The Review, Dawn, Lahore, Pakistan. 

Rehman, M. H., I. Ahmed, K. Abbas and S. Tabassum. 2005. Effect of inorganic fertilizers, organic manure 

and their combination on growth performance of major carps. Indus J. Bio. Sci., 2(2): 196-201.  

Rehman, M. H., I. Ahmed, S. Abbas and A. Mateen. 2004. Variation in physicochemical factors under different 

levels of fertilizers in ponds. J. Nat. Sci., 2(2): 87-93. 

Rohul amin, A. K. M., Bapary, M. A. J., Islam, M. S., Shahjahan, M.and Hossain, M. A. R. 2005. The 

impacts of compensatory growth on food intake growth rate and efficiency of feed utilization in Thai 

Pangus (Pangasius hypophthalmus). Pakistan Journal of Biological Sciences 8(5): 766-707. 

Salam A and Davies P. M. C., 1994. Body composition of Northern Pike (Esox lucius L.) in relation to body size 

and condition factor. J. Fish Res., 19, 193-204. 

Schwarz, F. J., Zeitler, M. H and Kirchgessner, M. 1984. Ansatz and verwerting von protein bei karpfen 

(Cyprinus carpio. L) mit underschi-edlicher proteinus wnwetiw weaefunf.  Archieves Tieren’ahr, 

Berlin 34: 165-178. 

Shearer K. D., 1984. Changes in the elemental composition of hatchery reared rainbow trout (Salmo gairdneri) 

associated with growth and reproduction. Can. J. Fish. Aqua. Sci., 41, 1592-1600. 

Singh, P., C. Jee. B. N. Pandey and B. K. Singh. 2000. Study of Variation Range of Different Physico-chemical 

Parameters in Relation to Fish Productivity and Health. Advan. In. Zool. Environmental-degradation. 

Biodiversity. 213-217 pp. 

Singh, A.K. 1996. Investigation on the effect of pig manure on growth and survivability of Indian major carps 

and exotic carps spawn in nursery pond, p. 134. In The Fourth Indian Fisheries Forum, 24-28 

November 1996, Uni. Science. & Technol., Cochin. 

Singh, K., S. K. Garg, A. Kalla and A. Bhatnagar. 2003. Oilcakes as protein source in supplementary diets for 

the growth of Cirrhinus mrigala (Ham) fingerlings: laboratory and field studies. Bioresour. Technol., 

86: 283-291. 

Singh, K., S. K. Garg, A. Bhatnagar and A. Kalla. 2004. Comparison of five different practical diets with 

various concentrations of dietary protein in nursery ponds: survival and growth of Indian major carp 

fry. Asian Fish. Sci., 17: 121-134. 

Singh, P. K., S. R. Gaur and M.S. Chari. 2006. Effect of varying protein levels on the growth of Indian major carp 

Rohu, Labeo rohita (Hamilton). International Journal of Zoological Research. 2(2): 186 -191. 

Singh, P. K., S. R. Gaur, P. Barik, Sulochana, S. Shukla and S. Singh. 2005. Effect of protein levels on growth 

and digestibility in the Indian major carp, Labeo rohita (Hamilton) using slaughter house waste as the 

protein source. Int. J. Agri. Biol., 7(6): 939-941. 

Singh, V. K. and Sharma, A. P. 1999. Comparative effect of three organic manures viz. Cowdung, pig dung and 

poultry excreta on the growth of Labeo rohita (Ham.). Journal of the Inland Fisheries Society of India, 

31: 1 – 5. 

Stickney, R. R. 2000. Carp Culture. Encyclopedia of Aquaculture. John Wiley and Sons, 147-153 pp. 

Stickney, R. R and Hardy, R. W. 1989. Lipid requirement of some warm water species. Aquaculture 79: 145-

156. 

Ullah, S., Hasan, Z., Zuberi, A., Younus, N., and Rauf, S. 2014 Comparative Study on Body Composition of 

Two Chinese Carps, Common Carp (Cyprinus carpio) and Silver Carp ( Hypopphalmichthys molitrix) 

Global Veternaria 13 (5) : 867-876. 

 

 

 
 


