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ABSTRACT  

A growth experiment was accomplished to study common carp nutritional effect 

on three traditional diets differs from its crude protein contain (25%, 30% and 35%). 

This experiment was carrying out in fish breeding project in the Agriculture and 

forestry college, Dohuk University in Summel city. Common carp of 150±5.20 g body 

size were stocked in cages each having 1m
3
 size and were fed frequently for 90 days. 

Results show that the highest growth performance were obtained with 30% protein diet 

while the poorest one was obtained with 25% protein diet. FCR ranged from 2.27 to 

3.01.While the lowest Protein efficiency ratio were obtained when feeding fish on the 

diet protein have 35%cp. 

 

INTRODUCTION 

Common carp Cyprinus carpio are among the most successful cultured finfish 

species in the world because of their fast growth rate. Easy to reproduce as well as have 

good resistance to disease and handling. Common carp having good tolerance to wide 

range of environmental conditions and being found in over many countries (Zeitler et 

al. 1984). Numerous studies have been conducted so as to ascertain the dietary protein 

requirements of common carp with reported dietary protein requirements ranging from 

30% CP in the case of pond reared fish and juveniles to over 45% CP in the case of fry 

and fingerlings reared within indoor aquaria (Inayat and Salim, 2005). Protein is the 

main constituent of the fish body thus sufficient dietary supply is needed for optimum 

growth. Protein is the most expensive macronutrient in fish diet (Pillay, 1990). So, the 

amount of protein in the diet should be just enough for fish growth where the excess 

protein in fish diets may be wasteful and cause diets to be unnecessarily expensive 

(Ahmad, 2000). Reducing feeding costs could be a key factor for successful 

development of aquaculture. Protein requirements for optimum growth of the fish seem 

to be affected by numerous factors such as temperature, salinity, fish age and size, etc. 

Understanding the protein requirement during the grow-out period is an important 

thing in fish culture management. Realization of the optimum protein level for cultured 

fish would help reduce the costs and maximize the feed conversion efficiency (Ahmad 

et al., 2008). The feed conversion ratio (FCR) is an appropriate way to judge the 

acceptability and suitability of artificial feed for fish. The information of FCR on 

locally available ingredients will provide the basis to develop acceptable fish feed. The 

FCR has also been termed as food quotient or food coefficient. The FCR values of  
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various fish feed ingredients for Cirrhinus mrigala under controlled conditions have 

been estimated by many workers (Seema et al., 2002; Shabir et al., 2003; Jabeen et al., 

2004). The aim of research is to determinate the perfect diet for fish depending on its 

low coast and fast growing for fish. The aim of this research to determined the best 

commercial fish diet to obtain fastest fish growth with lowest costs. 

 

MATERIALS AND METHODS  

Common carp were collected from fish breeding project at the faculty of 

Agriculture and forestry -University of Dohuk and re-acclimatized to the experimental 

conditions and test diets. The experiment was run in nine experimental cages, each 

having 1m
3
 size. Each cage was filled with water up to 75cm and the level was 

maintained throughout the study period. After acclimatization, 30 fish weighing 150 ± 

5.0g on the average were randomly stocked in each cage. Three replicates were 

followed for each treatment. Dissolved oxygen and pH of water was maintained by 

adding the water daily to the pond which the cages are putting in by using water motor. 

Each group (three replicates/diet) was fed one of the three types of feeds viz., D1 (low 

protein), D2 (medium protein) and D3 (high protein), respectively for 90 days.  D1 & D2 

were obtained from the food and agriculture organization while the last one (D3) was 

bought from Amedy Diet Industry in Summel city in Dohuk Governorate. Growth in 

terms of body weight was monitored at regular weekly intervals based on the growth of 

fish; the quantity of feed was adjusted throughout the experimental period. Growth 

performance and feed efficiency were determined by evaluating a number of growth 

and nutrient utilization indexes, including specific growth rate (SGR), food conversion 

ratio (FCR), food conversion efficiency (FCE) and protein efficiency ratio (PER). 

Means on the same row with different superscripts are significantly different (P<0.05). 

Growth performance was determined and feed utilization was calculated as follows: 

 

Table (1): Chemical composition of commercial diets (% DM). 
 D1 D2 D3 

Crude protein 25 30 35 

Crude lipid 6.5 5.0 4.5 

Crude ash 15.8 14.5 12.6 

Crude fiber 4.5 2.6 3.8 

NFE 48.2 47.9 44.1 

GE (Kcal/100 g) 400.46 413.47 421.13 

Kg) /ME( MJ 1352.91 1392.52 1417.33 

 

     Weight gain = Final weight (W2) – Initial weight (W1). (Schmalhusen, 1926). 

SGR: Specific Growth Rate = (in final weight-In initial weight)/days. (Brown, 

1957). 

FCR: Feed Conversion Ratio = Feed intake/ Weight gain. (Uten, 1978). 

FCE: Feed Conversion Efficiency = (Weight gain/ Feed intake) X 100.  

PER: Protein Efficiency Ratio = Weight gain, g wet fish/ g crude Protein feed. 

(Osborne et al, 1919). 
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NFE (nitrogen free extract) = 100 – (protein + lipid + ash + fiber) (Ahmad et al., 2008) 

GE (Kcal/100 g) =protein*5.64+fat*9.44+NFE*4.11. (NRC, 1993). 

ME: (MJ/Kg)=protein*18.8+fat*33.5+NFE*13.8. (Smith, 1971) 

 

RESULTS AND DISCUSSION  

Growth performance and feed efficiency for fish fed with feeds D1, D2 and D3 

are shown in table (2). SGR, PER were significantly (P<0.05) higher in fish fed with 

feed D2 compared to fish fed with feed D1 and feed D3. But there was no significant 

(P>0.05) difference in the FCR and FCE values for fish fed with diets D1 and D2. 

However, the growth, feed efficiency, PER for fish fed with feed D3 were significantly 

lower (P<0.05) than that for feeds D2 and D1. 

 

 

 

 

 

 

 

 

 

 

 

Figure (1): weekly changes in body weight of fish fed three different diets. 

 

Table (2) Growth response of common carp fed at different diets. 
 D1 D2 D3 

Initial 

weight (g) 

150.11 ± 

3.27 

150.06 ± 

4.47 

150.00 

± 8.11 

Final 

weight (g) 

199.98 

±6.00 c 

216.21 

±7.80 a 

205.61 

±6.57b 

SGR  0.71 ± 

0.02c 

0.87 ± 

0.05a 

0.76 ± 

0.03b 

FCR 3.01 ± 

0.12 a 

2.27 ± 

0.35 b 

2.70 ± 

0.64 b 

FCE (%) 33.22 ± 

0.67 b 

44.09 ± 

2.31 a 

37.07 

± 1.67 b 

PER 1.02 ± 

0.16 a 

1.05 ± 

0.10 a 

0.79 ± 

0.16 a 

According to this table the maximum value was recorded for the first group of cages 

which its value of body weight gain increasing is the top one which the ration consists 

of 30% protein while the other two ration value of protein in cage number 1 & 3 is 

25% & 35% respectively. This results show that although the levels of protein in the D3 

is higher than the level in D2 but the maximum value of growth has been recorded in 

this group. The continues feeding by protein shows a significant increasing in fish 

weight gain until reaching the ninth week which is similar than the tenth week which 
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mean that the continuing feeding is non benefit after the ninth week. Feeding by D2 in 

the tenth week significant increasing comparing with other diets, while the minimum 

value is recorded in the first week of feeding. Common carp grew best when fed on the 

diet D2 containing about 30% protein. The Common carp fish have been reported in the 

literature to be omnivorous in feeding habit (Nautiyal 1994), suggesting higher protein 

and fat requirement during early stages of growth. Feed conversion ratios (FCR) and 

feed conversion efficiency (FCE) of feed D2 was better than that for feeds D1 and D3. 

Although there was no statistically significant (P<0.05) difference between the FCR 

and FCE of feeds D1 and D2. Nevertheless FCR and FCE of feed D3 were significantly 

(P<0.05) poor as compared to that of feeds D1 and D2. The values of FCR and FCE 

obtained in the current study are comparable to those reported for common carp in 

earlier studies (Anon 2003).Treer et al. (1998) found that common carp can make good 

use of dry feeds, yielding entirely acceptable growth performance and feed 

efficiency.Growth performance of fish with feed D2 surpassed the growth performance 

of fish fed with feeds D1 and D3; this may probably be due to the fact that feed D2 was 

manufactured with better high quality ingredients. One has to balance; however, the 

advantage of using feed D2, as less feed was required to yield a greater amount of fish. 

From these results it can be concluded that feed D2 was a more profitable feed for 

common carp. The PER values for fish fed at diet D2 were significantly (P<0.05) 

higher compared with fishes fed at D1 and D3, regardless of the fact that feed D3 had 

higher protein content. This could be attributed to the reason that, the protein sources 

used to manufacture feed D2 may be of high quality than those of feeds D1 and D3. 

Moreover, the low fat content of feed D3 may force the fish to use some of the protein 

as an energy source, thereby reducing protein synthesis and causing growth retardation. 

Thus, it is conceivable that common carp require more energy (either protein or fat) 

than can be provided by feed D3. An inadequate dietary D3, resulted in lower growth as 

well as lower protein as reported in other studies (Webster et al. 1995, Shiau and Lan 

1996, Samantaray and Mohanty 1997, Inayat and Salim. 2005, Catacutan and Coloso 

1995, Keembiyehetty and Wilson 1998, Zeitler et al. 1984 and Parazo 1990). The 

growth rate of Common carp fed diet D3 with lower lipid level (4.5%) was lower 

compared to fish fed diets D1 and D2 with higher lipid levels (about 6.5% and 5%, 

respectively).The different design of dietary nutrient level affects the estimation of 

nutrient requirement (Mercer 1982). To achieve better growth, the dietary ingredients 

should be readily digestible and provide sufficient essential amino acids. However, 

different ingredients differ in their amino acid composition and availability. It can be 

concluded that common carp can make good use of dry feeds currently available in the 

country, yielding entirely acceptable growth performance and feed efficiency. The 

trend of correlation between FCR and average body weight recorded in the present 

study matches with the results given by Faturoti (1989), who reported that feed intake, 

protein intake and FCR were positively correlated with average weight gain. 

Contradictory results were observed by Shabir et al. (2003). They observed that the 

correlation between average body weight and FCR values was significant and negative 
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in case of wheat bran, whereas in case of sunflower meal and maize gluten the 

correlation was un significant and negative. Similar results were also observed by 

Seema et al. (2002), that the correlation between average body weight and FCR values 

was un significant and negative in case of three ingredients viz. rice polish, maize oil 

cake and rice broken. In this study, the NFE (48.2, 47.9, 44.1) GE (400.46, 413.47, 

421.13) and ME (1352.91, 1392.52, 1417.33) for D1, D2 and D3 respectively. This 

result is in agreement with Ahmad at al, (2008) who studied the effects of protein level 

(25%,35% and 45%) for Nile tilapia, and found that the NFE (56.62, 47.11, 35.38) GE 

(439.14, 446.85, 458.92) and ME ( 1475.14, 1492.37,1527.21) respectively. Results in 

this study revealed that the reduced growth might be recovered by increasing the 

dietary protein level for common carp. The optimum dietary protein is 30% for fish 

farming in Dohuk where it realized the optimum growth and feed utilization.  
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 الخالصة 

تجارية إختلفت في  ئقثالث عالتغذية أسماك الكارب الشائع على تجربة تغذوية لدراسة تأثير إنجزت 
 لكليةسماك التابع في مشروع األنفذت تجرة التغذية  .%(35و% 30،% 25) محتواها من البروتين الخام

تسعة  في غرام ±5.20  150عدلبم الشائعالكارب تم استزراع  جامعة دهوك في سميل و/ والغابات الزراعة

أعلى نمو قد تم تسجيله عند بينت النتائج أن . يوم 90وتم تغذيتها لفترة  لكل منها أقفاص خشبية بحجم متر مكعب
بروتين بينما أقل نمو سجل للعليقة األولى، بلغت معدالت معامل % 30تغذية األسماك على العليقة الحاوية على 

% 35عند تغذية األسماك على العليقة الحاوية على PERفي حين سجل أقل  3.01لىإ2.27التحويل الغذائي بين 
 .بروتين خام
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