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 Abstract.- A study was undertaken to determine the effect of protein from different animal sources on the 
growth and body composition of Cirrhinus mrigala. A total of 210 Cirrhinus mrigala fingerlings were distributed in 
completely randomized way into six treatments with three replicates each. Six experimental protein diets of varying 
protein level were formulated utilizing fish and chicken waste viz., fish as protein source like fishmeal with 30% 
protein (FM30), fishmeal with 35% protein (FM35) and fishmeal with 40% protein (FM40). Similarly chicken waste 
as protein source like chicken meal with 30% protein (CW30), chicken meal with 35% protein (CW35) and chicken 
meal with 40% protein (CW40). Controlled group diet contained a balanced mixture of proteins from both animal 
sources. The daily feed ration was 8% body weight of fish. Highly significant (P<0.001) results were observed with 
respect to growth and body composition parameters. Chicken waste feeds showed better BWG, SGR, FER and PER 
over fish meal. With respect to body composition, chicken waste group showed higher %water content than other 
feeding group. Fat content was higher in FM40. In the same way protein content was higher in control group which 
was not also significantly (p>0.05) different from FM30, FM35 FM40 and CW40. In conclusion, CW30 showed better 
growth performance of C. mrigala reared in cemented cisterns. 
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INTRODUCTION 
 

 Aquaculture continues to be the fastest 
growing animal food-producing sector and to 
outpace population growth with per capita supply 
from aquaculture increasing from 0.7 kg in 1970 to 
7.8 kg in 2006, an average annual growth rate of 
6.9% (FAO, 2006). It is set to overtake capture 
fisheries as a source of food fish. From a production 
of less than 1 million tons per year in the early 
1950s, production in 2006 was reported to be 51.7 
million tones with a value of US$78.8billion, 
representing an annual growth rate of nearly 7 
percent (FAO, 2008). World aquaculture is heavily 
dominated by the Asia-Pacific region, which 
accounts for 89 percent of production in terms of 
quantity and 77% in terms of value. This dominance 
is mainly due to China's enormous production, 
which accounts for 67 percent of global production 
in terms of quantity and 49% of global value. China  
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produces 77% of all carps (cyprinids) and 82% of 
the global supply of oysters (FAO, 2008). 
 Indian major carps, the prime cultivable 
freshwater fishes, are raised on simple dietary 
combination of plant and animal feed stuffs in India. 
These fishes are fast growing, attaining a marketable 
size of 800-1000g in less than a year and are 
generally propagated on extensive and or intensive 
scale of polyculture system (Jhingran, 1991). 
Among these carps, C. mrigala is a detritus eater 
with narrow range in fruit variety and is a bottom 
feeder subsisting mainly on decaying vegetation. It 
is fast growing fish and is used as component of 
polyculture with other species of major carps. 
Optimization of feeding rate of culture fish is 
important to achieve efficient production (Tacon 
and Cowey, 1985). The quantity and quality of feed 
consumed have pronounced effect on growth rate, 
efficiency of feed conversion and chemical 
composition (Pickering, 1993). 
 The protein allowances in fish diets are 
appreciably higher than those in the diets of 
terrestrial warm-blooded animals (NRC, 1993). The 
methods used to determine protein requirements, 



R. IQBAL ET AL. 1600

however, may overestimate requirements, in that 
excess dietary protein or amino acids, which cannot 
be stored, are catabolized preferentially over 
carbohydrates and fats and used for energy by some 
fishes (Wilson, 1989). In addition, adequate 
consideration has not always been given to factors 
such as concentration of dietary energy in the diet, 
amino acid composition of the dietary protein, and 
digestibility of the dietary protein (Wilson, 1989). 
Understanding the nutritional constraints and 
limitations used in arriving at these reported a 
protein requirement is important for their proper 
application. Protein requirements, as a proportion of 
the diet, decrease as fish approach maturity. For 
example, 25 percent protein was adequate in the diet 
of channel catfish of 114 to 500 g, but 35 percent 
protein produced faster gains than did 25 percent 
protein in 14- 100 g fish (Andrews et al., 1980).  
 Various oilseed cakes and meals are produced 
in different parts of the world on a large scale as by-
products of the edible oil industry. These include 
linseed, soybean, cottonseed and sunflower meal. 
These oil cakes and meals are fairly rich in protein 
and are traditionally used as feeds for farm animals. 
In recent years, the intensification of tilapia fry 
production has made it essential to develop 
complete and supplemental diets for use in 
hatcheries and nursery ponds. The efficiency of the 
various alternative protein sources as partial or 
complete dietary replacement for fishmeal has been 
evaluated in fish diets, e.g., poultry by-product 
(Hernandez et al., 2010), mixture of meat and bone 
meal, poultry by-product meal, blood meal and corn 
gluten meal (Ye et al., 2011), canola meal (Umer 
and Ali, 2009), sunflower (El-Saidy and Gaber, 
2002a), soybean (El-Saidy and Gaber, 20002b) and 
linseed meal (EI-Saidy and Gaber, 2001). Soybeans, 
cottonseed, sunflower and linseed meals, commonly 
incorporated in practical fish feeds (EI-Sayed, 
1999), have been studied individually as plant 
protein replacements for fishmeal. These plant by-
product meals have high protein levels and 
favorable essential amino acid profiles, but they are 
deficient in one or more essential amino acids 
(NRC, 1993). Therefore, it is important to study the 
nutritional value of combinations of plant proteins 
to replace fishmeal in commercial fish diets without 
compromising the growth and feed efficiency. The 

purpose of the study was to evaluate the growth, 
feed utilization and whole-body composition of C. 
mrigala using various animal sources of protein. 
 

MATERIALS AND METHODS 
 
Experimental diets 
 Six experimental diets and one controlled diet 
were prepared to determine the growth performance 
and body composition of C. mrigala. Two animal 
protein sources with different levels were used. The 
animal proteins were taken from fish meal and 
chicken wastes with different levels of 30%, 35% 
and 40%, respectively. Controlled group diet 
contained a balanced mixture of proteins from both 
animal sources. Ingredients and proximate 
composition of the all experimental diets are 
presented in Table I. 
 
Experimental design and feeding trial 
 Experiments were laid out in randomized 
complete block design and were conducted in 
cemented cisterns (size 2.5m2), Institute of Pure and 
Applied Biology, Bahauddin Zakariya University, 
Multan, Pakistan. Fish samples of same age group 
1.5±0.65 g were collected from local fishery. All the 
fishes were transferred to experimental laboratory in 
oxygen-filled polythene bags. The fries were 
acclimatized to experimental conditions for one 
week before they were removed from the reservoir 
tanks and transferred to cemented cisterns with 
circulating water system. Each cistern consisted of 
10 fingerlings with a temperature 28oC, pH 7-8 and 
dissolved oxygen level of 5-9 were maintained 
throughout the experiments. To keep the survival 
rate high, weekly monitoring of temperature, 
dissolved oxygen, electric conductivity (EC) and pH 
was carried out. If there was any variation observed 
in temperature, the water circulation was increased, 
which could bring down or increase the temperature 
to a desired level (AOAC, 1984).  Similarly if pH 
was changed to an acid side, then lime was added 
into the cistern to bring the pH to a range of 7-8. If 
temperature and pH is maintained at a required level 
then EC and dissolved oxygen can be controlled 
(AOAC, 1984). Fish were fed twice a day by hand 
at 8% of body weight (Khan et al., 2004) in two 
equal  portions for 90 days. Fish feeds were adjusted  



EFFECT OF PROTEINS OF DIFFERENT ANIMAL SOURCE ON CARP 1601

 

Table I.- Feed formulation and proximate composition of diets applied in present study. 
 

Ingredients (gm/kg) Fishmeal  Chicken waste 
30% 35% 40% 30% 35% 40% 

       
Chicken wastes - - - 400 500 600 
Mustard oil cake - - - 300 200 200 
Rice polish 300 - 300 200 250 120 
Wheat flour 90 90 90 90 40 70 
Fishmeal 300 350 400 - - - 
Wheat bran 300 150 200 - - - 
Rice bran - 400 - - - - 
Vitamins 05 05 05 05 05 05 
Minerals 05 05 05 05 05 05 
Total 1000 1000 1000 1000 1000 1000 
       

* Control diet was prepared by mixing all the above feeds in equal quantity. 
 
Table II.- Mean values and standard deviation (Parenthesis) of growth parameters of C. mrigala for different feeding 

groups. 
 

Growth parameters Fishmeal  Chicken waste 
30% 35% 40% 30% 35% 40% 

       
Body weight gain1  888.5+8.67 1045.3+10.6 877.8+7.46 1253.3+11.1 1244.8+11.5 1018.6+12.3 
Specific growth rate2 2.5+0.00 2.6+0.01 2.5+0.00 2.8+0.00 2.8+0.00 2.6+0.00 
Feed efficiency ratio3 1.8+0.00 2.2+0.01 1.8+0.00 2.8+0.00 2.8+0.00 2.3+0.02 
Protein efficiency ratio4  0.10+0.00 0.11+0.00 0.07+0.00 0.15+0.00 0.13+0.00 0.09+0.00 
Feed conversion ratio5 55.9+0.24 45.4+0.22 54.5+0.23 36.4+o.20 36.2+0.23 47.2+0.54 
Condition factor6 0.85+0.00 0.93+0.00 0.87+0.00 0.87+0.00 0.95+0.00 0.96+0.00 
       

1, Body weight gain (%) = (Final weight– initial weight)x100/initial weight; 2, Specific growth rate (%day-1) = (ln final weight – ln 
initial weight) × 100/ days; 3, Feed efficiency ratio = (Final weight– initial weight)/Total dry feed intake x 100; 4, Protein efficiency 
ratio (g) = Final weight – Initial weight / protein intake; 5, Feed conversion ratio = Total feed intake/weight gain; 6, Condition factor = 
Final weight/Final length3 x 100. 
 
after each fifteen days by randomly weighing one 
fish from each group. 
 
Growth performance 
 To determine the growth performance, 
various parameters were calculated such as fish 
body weight gain (BWG), feed conversion ratio 
(FCR), specific growth rate (SGR), food conversion 
ratio (FCR), protein efficiency ratio (PER) and 
condition factor (CF) according to Hengswat et al. 
(1997).  
 
Statistical analysis 
 The data were analyzed by ANOVA using 
Minitab-16. LSD was determined using Tukey’s 
method (Zar, 1984) 

RESULTS 
 
 Highly significant (P<0.001) results were 
observed with respect to growth and body 
composition parameters. Chicken waste feeds 
showed better BWG, SGR, FER and PER over fish 
meal. CW30 showed maximum growth while 
control showed poor growth rate. BWG was higher 
in CW30 which was not significantly (p>0.05) 
different from all other feeding groups except 
control group.  Similar relation was observed with 
reference to SGR. FER was highest in CW30 which 
was not significantly (p>0.05) different from other 
chicken  waste  feeding  groups.  FCR  and  CF  was 
highest in control which was significantly higher 
than all other feeding groups. 
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Table III.- Mean values and standard deviation (Parenthesis) of various body constituents and condition factor of C. mrigala 
different feeding groups. 

 

Growth parameters 
1 2 

Fishmeal  Chicken waste 
30% 35% 40% 30% 35% 40% 

       
Water (%) 85.1+0.05 83.7+0.06 82.1+0.1 87.1+0.07 87.3+0.06 83.7+0.11 
Dry weight (%) 14.8+0.05 16.2+0.06 17.9+0.10 12.9+0.09 12.7+0.05 16.3+0.11 
Ash (wet weight) (%) 1.8+0.00 2.8+0.01 2.8+0.02 1.2+0.00 1.7+0.00 1.8+0.01 
Fat (wet weight) (%) 3.27+0.00 3.94+0.00 4.70+0.04 2.49+0.00 2.83+0.01 4.38+0.04 
Protein (wet weight) (%) 11.34+0.04 12.10+0.06 12.45+0.09 10.33+0.07 9.71+0.04 11.76+0.07 
       

%dry weight of fish = dry weight of fish/wet weight of fish x 100 
 
 With respect to body composition, chicken 
waste group showed higher %water than other 
feeding group. Fat content was higher in FM40 
which was not significantly (p>0.05) different from 
control, FM35 and CW40. In the same way protein 
content was higher in control group which was not 
also significantly (p>0.05) different from FM30, 
FM35 FM40 and CW40. All the results of growth 
performance of experimental fish and proximate 
analysis are shown in table 2 and 3, respectively. 
 

DISCUSSION 
 
 Poultry waste is a rendered product obtained 
from the waste of poultry production and processing 
plants. It is usually made from inedible portions of 
poultry, excluding feathers. It has been studied as a 
FM replacement in the diets for gilthead seabream 
Sparus aurata (Alexis, 1997). Early studies had 
shown that chicken waste, if used alone could 
generally replace not more than 50% of FM protein, 
or growth was compromised (Fowler, 1991; 
Steffens, 1994). If supplemented with amino acids 
(lysine, methionine or tryptophan) or combined with 
other protein, chicken waste could show a more 
pronounced nutritional potential (Webster et al., 
1999). Our study did not agree with previous study, 
that difference might be due to source variation. 
High-quality chicken waste now contains about 70% 
crude protein and relatively low ash content 
(Nengas et al., 1999; Davis and Arnold, 2000; 
Kureshy et al., 2000), and can even be used without 
supplementation, replacing 75% or even 100% of 
the FM without a significant depression in fish 
performance (Alexis, 1997; Nengas et al., 1999; 

Takagi et al., 2000). Davis and Arnold (2000) 
reported that replacement of 80% FM protein in 
practical diets for L. vannamei resulted in a 
significant increase in weight gain and FER. These 
varying results may relate to the species tested, but 
are more likely to be a consequence of the different 
quality of CW production, which varies among 
producers (Burearu et al., 1999). Dong et al. (1993) 
found that there were significant differences in 
proximate composition and protein digestibility in 
CW samples obtained from six different 
manufacturers. Our results showed that no change 
with changing the source of protein in diet with 
respect to BWG and SGR. But highly significant 
variations were observed in case of FER PER. PW 
showed better results replacing FM. These results 
are comparable with values obtained for gilthead 
seabream fed diet containing CW, a high-fat CW 
available on the Greek market but higher or lower 
than those of gilthead seabream fed other diets 
containing different CW (Nengas et al., 1999). 
Similar results were also reported by Fowler (1991), 
Steffens (1994) and Yang et al. (2004), showing that 
CW generally could efficiently substitute up to half 
of the FM protein in aquatic diets. Turker et al. 
(2005) reported that replacing FM protein by PW up 
to 250 g/kg in Black Sea turbot diets did not affect 
fish growth in winter conditions at temperatures 
ranging 6–8oC. Our findings are in agreement with 
those reported in other studies, in terms of the 
possible use of CW as a partial substitute for FM in 
C. mrigala diets. The results of the present study did 
not demonstrate significant differences between 
groups of C. mrigala fed FM30, FM35 and FM40. 
These findings are similar to those of El-Saidy and 
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Gaber (2003), who did not observe significant 
reduction in growth after O. niloticus was fed a diet 
in which all the fishmeal protein was substituted 
with that of a mixture of plant feed stuffs. All the 
studies reviewed above were conducted in clear-
water systems, while the present study was 
conducted in fertilized cemented cisterns. In the 
latter, fish could mobilize extra dietary nutrients and 
minerals from natural food and the culture medium, 
thus making up for the nutrients deficit in the 
shrimp-free diet (Bowen, 1980). These reports 
clearly demonstrate that substituting FM with CW 
showed comparatively better results as it can act as 
manure can trigger the growth of micro fauna and 
flora in the pond enhancing the food availability for 
the experimental fish. Chicken waste could be a 
cheaper and useful source of fish meal in future for 
aquaculture farmers it should be investigated for 
other species cultured in water but further trials are 
required. 
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