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ABSTRACT 

The present study aimed to analyze the effect of stocking 

densities and feeding rates on growth performance and fish 

production of O. niloticus reared in earthen ponds. This 

experiment was conducted for 7 months extended from May to 

November, 2016 in 12 earthen ponds at Parsik Culture, Idko, 

Behira Governorate, Egypt. Each pond has 2 feddan with an 

average depth of 1.0 m. Monosex fries of Oreochromis 

niloticus were divided into 4 treatments {T1: stocking density 

of 6 fish/m3 with a feeding rate of 2.5%; T2: 6 fish/m3 with a 

feeding rate of 3.5%; T3: 8 fish/ m3 with a feeding rate of 2.5% 

and T4: 8 fish/ m3 with a feeding rate of 3.5%}, each treatment 

had 3 replicates.  

Results showed that the highest values of growth 

performance (growth in length, length gain, daily length gain, 

growth in weight, total weight gain, daily weight gain and 

specific growth rate) of O. niloticus were recorded in T3(high 

stocking density and low feeding rate). On the other hand, the 

lowest values of these parameters were recorded in T1 (low 

stocking rate with low feeding rate). 

The best average of food conversion ratio (1.37± 0.025) was 

recorded in T3 and its a bad average (1.56±0.034) was recorded 

in T2. Also, the highest average values of protein efficiency, 

feed efficiency ratio was recorded in T3, and their lowest 

values were recorded in T2. 
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The maximum total costs were calculated for T4 and its 

minimum values were calculated for T1. But, the maximum net 

income value was obtained from T3 and the minimum net 

income value was obtained from T1. 

Conclusion: The growth performance, the best food 

conversion ratio, protein efficiency ratio and feed efficiency 

ratio of O. niloticus reared in earthen ponds was positively 

correlated with high stocking density (8 fish/ m3) and not 

correlated with feeding rates (2.5 or 3.5%). The net income of 

O. niloticus cultured in earthen ponds was positively correlated 

with high stocking density and low feeding rate (8 fish/ m3 with 

a feeding rate of 2.5%).  

Key words: O. niloticus, stocking density, feeding rate, growth 

performance, earthen ponds, fish production and economical evaluation. 
  

Introduction 

Fish importance as food source is increases with the increase in 

demands, especially in animal protein. A great attention has been paid to 

establishment of fish farms. These farms could contribute partially in 

producing the demanded on animal protein sources consumed by human 

(El-Kalla et al., 2001 and Azab et al., 2005). Fish is a vital source of high-

quality protein, providing approximately 16% of the animal protein 

consumed by the world’s population (FAO, 1997). It is a particularly 

important protein source in regions where livestock is relatively scarce. 

Fish supplies less than 10% of animal protein consumed in North America 

and Europe, 17% in Africa, 26% in Asia and 22% in China. The FAO 

estimated that about one billion people worldwide rely on fish as their 

primary source of animal protein (FAO, 2000).  

In Egypt, the total fish production in 2016 was estimated at 1706273 

tons of which 80% from aquaculture and 20% natural fisheries. The 

production of Nile Tilapia, Oreochromis niloticus forms 68.6% from the 

total aquaculture and natural production in Egypt (GAFRD, 2016). 

Tilapia is an ideal candidate for warm water aquaculture. They spawn 

easily in captivity, use a wide variety of natural foods as well as formulated 

feeds, tolerate poor water quality and grow rapidly at warm temperatures. 

These attributes, along with relatively low input costs have made tilapia 

widely cultured freshwater fish in tropical and subtropical countries (EL-

Sayed, 1999; Biswas et al., 2005; Borgeson et al., 2006; Tahoun, 2007; 
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Tsadik & Bar, 2007; Al-Abssawy, 2010; Abdel-Ghany, 2013; Soliman, 

2015; Abdel-Naby et al., 2017 and Samir et al., 2017). 

Fish stocking density is a key factor in the optimal management of fish 

culture. It affects the amounts of natural food available per fish, and the 

level of supplemental feeding required (Moore, 1986; Hepher, 1988 and 

Milsetein 1992).  

Rearing density is an important aspect for fish culture, and it is necessary 

to find a balance between the maximum profit and the minimum incidence 

of physiological and behavioral disorders (Ashley, 2007 and Ayyat et al., 

2011). It has been demonstrated that rearing fish at inappropriate stocking 

densities may impair the growth and reduce immune competence due to 

factors such as clustering stress and the deterioration of water quality, 

which can affect both the feed intake and conversion efficiency of the fish 

(Ellis et al., 2002). However, it is not clear whether the performance of fish 

is influenced by the stress caused by suboptimal water quality parameters 

associated with high densities (e.g., low oxygen level, elevated ammonia 

or carbon dioxide levels) or by the crowding experienced due to high 

density, which could cause aggressive behavior (Abdel-Tawwab 2012). 

The determination of stocking density for cultured tilapia is essential for 

the maximization of its production, profitability and sustainability. This is 

because stocking density is one of the factors that could potentially affect 

fish survival (Houde, 1977) and production performance (Luz & 

Zanibonifilho, 2002), so it must be considered when determining the 

economic profitability of production systems (Gomes et al., 2000). 

Furthermore, the use of the appropriate density is a commercially beneficial 

operation, focusing on maximizing the utilization of the rearing system, 

water and financial resources (Fairchild & Howell, 2001). 

Also, the growth and production of fish depend on regulating the 

quantity of feeds required to produce the maximum growth and this can be 

achieved by variations in the feeding rates (Kheir & Mohamed, 2001). 

Therefore, the present investigation aimed to analyze the effect of 

stocking densities and feeding rates on growth performance and production 

of Nile Tilapia, Oreochromis niloticus cultured in earthen ponds. 

 

 

 

Materials and Methods 

Fish experiment: 
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This experiment was conducted in twelve earthen ponds at Idko, Behira 

Governorate, Egypt. The ponds have the same area of about 2 feddan with 

an approximately average depth of 1.0m and filled in with agriculture 

drainage water from El Khairy drainage. The experiment period was 

conducted for 7 months extended from May to November, 2016 (214 

days). Monosex of Oreochromis niloticus fries were cultured in these 

earthen ponds with different stocking densities {(T1&T2): stocking density 

of 6 fish/m3; (T3&T4): stocking density of 8 fish/ m3}. Each treatment had 

three replicate. Fish were fed twice daily, six days a week on diet containing 

18% protein at feeding rates of 10%, 7%, 5% and 4% of fish biomass during 

May, June, July and August, respectively. The feeding rates were changed 

to 2.5% of fish biomass in treatments T1&T3 or 3.5% of fish biomass in 

treatments T2&T4 during September, October and November respectively. 

The feeding rate adjusted at monthly intervals, where the fish were 

randomly sampled by dragging a net in the ponds, weighed; and the average 

fish weight was obtained and the monthly feed intake (g feed/fish/month) 

was calculated for each group. Half of the water volume, for all earthen 

ponds, was weekly replaced.  

The environmental factors in all treatments of the experiment were 

recorded in ranges as the following: salinity (1.634 to 2.10 ‰), pH (8.3 to 

8.39), dissolved oxygen (6.2 to 7.61 mg/l) and water temperature (19.46 to 

30.73 °C). 

Measurements of growth performance and feed utilization 

parameters: 

Final body length (L), length gain (LG), daily length gain (DLG), 

growth in length (GL), final body weight (W), total weight gain (WG), 

daily weight gain (DWG), growth in weight (GW), specific growth rate 

(SGR), feed intake (FI), food conversion ratio (FCR) in Oreochromis 

niloticus were determined according to Castell & Tiews, (1980) and Tacon 

(1987). Protein efficiency ratio (PER) and feed efficiency (FE) were 

determined according to Cho and Kaushik (1985) as following: 

Final body length (cm): 

The fish length (standard length) of each sampled fish, from each pond, 

was recorded at the end of the experiment.  

Total length gain (cm/fish):  

The length gain is calculated from the following equation: 

L G= LF-LI 

Where:  LF= average of final fish length (cm). 
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LI = average of initial fish length (cm). 

 

Daily length gain (μ/fish/day):  

The average daily length gain is calculated from the following equation: 

DLG = total length gain (μ)/ duration period (days) 

Growth in length (%):  

The growth in length is calculated from the following equation: 

GL = {LG / LI} x 100 

Where:  LG= Total length gain (cm). 

LI = Initial average length of fish (cm). 

Final body weight (g): 

The fish weight of each sampled fish, from each pond, was recorded at 

the end of the experiment.  

Total weight gain (g/fish):  

The total weight gain is calculated from the following equation: 

WG= WF -WI 

Where:   WF = average of final fish weight (g). 

WI = average of initial fish weight (g). 

Average daily weight gain (mg/fish/day):  

The average daily weight gain is calculated from the following equation: 

DWG = total weight gain (mg)/ duration period (days) 

Growth in weight (%):  

The growth in weight is calculated from the following equation: 

GW = {WG / WI} x 100 

Where:  WG= Total weight gain (g). 

WI = average of initial fish weight (g). 

Specific growth rate (%/day):  

The specific growth rate is calculated from the following equation: 

SGR= (Ln WF- Ln WI) * 100/ duration period 

Where:  

Ln= Natural log. 

WF = average of final fish weight (g). 

WI = average of initial fish weight (g). 
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Total Feed intake (g/fish):  

The total feed intake is calculated from the following equation: 

FI = ∑{monthly average fish weight*(daily feeding rate *25 days)} 

Food conversion ratio:  

FCR = feed intake (g)/ total weight gain (g) 

Protein efficiency ratio (PER): 

PER = total weight gain (g)/ protein intake (g) 

Protein intake (PI) = feed intake (g) * Protein% in the diet/100 

Feed efficiency (FE):  

FE = weight gain (g) / feed intake (g) 

Economic evaluation: 

The total coasts were calculated by the following equation: 

Total costs (LE) = feed cost (LE) + fish fry cost (LE) + operation cost 

(LE) 

Where: 

Feed cost (LE) = FI (g/fish) * No of fish * Feed price (LE/Kg) 

Fish fry cost (LE) = No. of fries * Price of fish fry (LE/1000 fry) 

Operation costs include workers salary, electricity, service…etc. All 

experimental diet costs, fish fry cost and operation cost were calculated 

according to the prices in Egyptian market during the study period.  

The economic evaluation was calculated by the following equation: 

Net income (LE) = Total fish price (LE) - Total costs (LE) 

Where: 

Total fish price (LE) = ∑ fish weight of each grade (Kg) * Fish price of 

each grade (LE/Kg) 

Fish weight of grade (Kg) = Total fish weight (Kg) * % of fish grade 

Statistical analysis: 

Results were expressed in Tables as average ± S.D. Statistical analysis 

and graphics of data was conducted by using Microsoft Excel and Minitab 

software, Ver. 5.2 under windows programs. 

 

Results 

Growth in length (cm & %): 



39 
Azab et al.,  / Egy.J.Aquac 8 (3): 33-54(2018) 

 

 

 

Results in Tables (1&2) and Figure (1) showed that, Oreochromis 

niloticus cultured in earthen ponds with different stocking densities and 

feeding rates were varied in body length. The highest average body length 

(21.93±1.97cm) was recorded in T3 (stocking density of 8 fish/ m3 with 

feeding rate of 2.5%), representing the highest growth in length (795.24± 

80.48%). While, the lowest average body length (19.23±3.86cm) was 

recorded in T1 (stocking density of 6 fish/ m3 with feeding rate of 2.5%), 

representing also the lowest growth in length (700.0± 157.36%). 

Length gain (cm/fish): 

Results in Table (2) and (Figure1) showed that O. niloticus cultured in 

ponds with different stocking densities and feeding rates were greatly 

varied in length gain. The greatest average of length gain (19.48± 1.97cm) 

was recorded in T3 and the lowest average of length gain (17.15± 3.86 cm) 

was recorded in T1. 

Average daily length gain (μ/fish/day); 

The greatest average of length gain (910.4± 92.14 μ/fish/day) was 

recorded in T3 and the lowest average of length gain (801.4± 

180.16μ/fish/day) was recorded in T1 (Table 2 and Figure 1). 

Growth in weight (g& %): 

Results in Tables (3&4) and Figure (2) showed that, O. niloticus 

cultured in earthen ponds with different stocking densities and feeding rates 

exhibited great variations in body weight (W). The highest average body 

weight (224.8±77.1g) was recorded in T3. While, the lowest average body 

weight (166.5±88.4g) was recorded in T1. Also, the highest ratio of growth 

in weight (44860± 15424%) was recorded in T3; while the lowest ratio of 

growth in weight (33200± 17600%) was recorded in T1. 

Total weight gain (g/fish): 

The greatest weight gain (224.3± 77.12g) was recorded in T3 and the 

lowest weight gain (166.05± 88.4g) was recorded in T1 (Table 4 and Figure 

2). 

Average daily weight gain (mg/fish/day): 

Results in Table (4) and (Figure 2) showed that, O. niloticus cultured in 

earthen ponds with different stocking densities and feeding rates were 

greatly varied in daily weight gain (DWG). The greatest weight gain 

(1048.1± 360.4 mg/fish/day) was recorded in T3 and the lowest weight gain 

(775.7± 413.1 mg/fish/day) was recorded in T1. 

Specific growth rate (% / day): 
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The specific growth rate (SGR) of O. niloticus was nearly varied with 

the variation in stocking densities and feeding rates. The highest average 

specific growth rate (2.81± 0.17%) was recorded in T3, and the lowest 

average specific growth rate (2.64± 0.27%) was recorded in T1 (Table 4).  

Total feed intake (g/fish) and Food conversion ratio: 

Results in Table (4) showed that, the highest average feed intake 

(305.87± 14.85g) was recorded in T2(stocking density of 6 fish/ m3 with 

feeding rate of 3.5%) and the lowest average of feed intake (245.33± 

10.10g) was recorded in T1(stocking density of 6 fish/ m3 with feeding rate 

of 2.5%). Accordingly, the best food conversion ratio (1.37± 0.025) was 

recorded in T3, followed by T1(1.47±0.029). 

Protein efficiency ratio (g) and Feed efficiency ratio: 

Results in Table (4) showed that, the stocking densities and feeding rates 

affected on protein efficiency ratio of O. niloticus. The highest protein 

efficiency ratio (4.20g) was recorded in T3 and the lowest protein efficiency 

ratio (3.56g) occurred in T2. The highest feed efficiency ratio (0.76) was 

also recorded in T3 and its lowest value (0.64) occurred in T2. 

 

Table (1): Total fish length (average ± SD) of O. niloticus, for different 

stocking densities and feeding rates, at different treatment periods  

Months 
Feed ratio (Treatments( 

T1 T2 T3 T4 

Zero-day (Initial length) 2.45± 0.07 2.45± 0.07 2.45± 0.07 2.45± 0.07 

May 4.83± 0.38 5.42± 0.51 5.12± 0.66 5.09± 0.53 

June 7.76± 0.76 8.34± 1.03 7.83± 1.32 7.79± 1.06 

July 9.76± 1.06 9.30± 3.00 9.88± 0.76 9.35± 1.25 

August 16.04± 1.34 16.13± 1.52 16.37± 2.12 15.87± 2.04 

September 17.2± 2.73 17.91± 2.44 17.18± 3.27 16.59± 3.14 

October 18.46± 1.57 20.08± 2.27 21.0± 3.86 19.32± 2.69 

November (Final length) 19.23± 3.86 20.30± 3.00 21.93± 1.97 20.77± 2.19 
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Table (2): Growth in length (cm) of O. niloticus, for different stocking densities and feeding rates, at the end of 

experimental period 

Growth items 
Feed ratio )Treatments( 

T1 T2 T3 T4 

Initial length (cm) 
Min – max 2.40 – 2.50 2.40 – 2.50 2.40 – 2.50 2.40 –2.50 

average  ± SD 2.45± 0.07 2.45± 0.07 2.45± 0.07 2.45± 0.07 

Final length (cm) 
Min – max 13.5 – 26.0 17.5 – 24.5 19.5 – 25.5 16.5 – 24.0 

Average ± SD 19.6± 3.86 20.3± 3.00 21.93± 1.97 20.77± 2.19 

Length gain (cm/fish) Average ± SD 17.15± 3.86 17.85± 3.00 19.48± 1.97 18.32± 2.19 

Daily length gain (μ/fish/day)   Average ± SD 801.4±180.16 834.11±140.13 910.4±92.,14 855.92±102.56 

Growth in length (%) Average ± SD 700.0± 157.36 728.57± 122.4 795.24± 80.48 747.62± 89.58 

 

  



42 
Azab et al.,  / Egy.J.Aquac 8 (3): 33-54(2018) 

 

 

 

 

Table (3): Total fish weight (Mean ± SD g) of O. niloticus, for different stocking densities and feeding rates, at different 

treatment periods. 

Months 
Feed ratio )Treatments( 

T1 T2 T3 T4 

Zero-day (Initial weight) 0.45± 0.06 0.45± 0.06 0.45± 0.06 0.45± 0.06 

May 4.32± 0.99 5.21± 1.71 5.58± 1.58 4.43± 1.71 

June 8.24± 2.14 9.91± 3.42 10.65± 3.16 8.37± 3.43 

July 15.64± 4.77 14.10± 5.37 16.57± 3.82 14.28± 5.22 

August 75.14± 11.1 78.37± 11.6 80.1± 14.78 78.62± 19.7 

September 99.4± 35.14 111.2± 46.1 100.7± 48.2 97.1± 42.98 

October 145.9± 26.5 165.9± 29.1 195.6± 45.7 160.3± 39.9 

November (Final weight) 166.5± 88.4 196.8± 92.9 224.8± 77.1 197.0± 68.5 
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Table (4): Weight growth performance items of O. niloticus, for different stocking densities and feeding rates, at the 

end of the experimental period 

 

Growth items 
Treatments 

T1 T2 T3 T4 

Initial weight (g) 0.45± 0.06 0.45± 0.06 0.45± 0.06 0.45± 0.06 

Final weight (g) 166.5± 88.4 196.8± 92.9 224.8± 77.1 197.0± 68.5 

Weight gain (g/fish) 166.05± 88.4 196.3± 92.87 224.3± 77.12 196.5± 68.45 

Daily weight gain (mg/fish/day) 775.7± 413.1 917.3± 433.9 1048.1± 360.4 918.2± 319.84 

Growth in weight (%) 33200± 17600 39260± 18573 44860± 15424 39300± 13689 

Specific growth rate (%/day) 2.64± 0.27 2.74± 0.24 2.81± 0.17 2.76± 0.17 

Feed intake (g/fish) 245.33± 10.10 305.87± 14.85 296.33± 17.62 302.33± 12.95 

Feed conversion ratio 1.47± 0.029 1.56± 0.034 1.37± 0.025 1.54± 0.116 

Protein efficiency ratio (PER) 3.76 3.56 4.20 3.61 

Feed efficiency (FE) 0.68 0.64 0.76 0.65 
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Figure (1): Growth performance parameters in length (Final length, cm; growth in length, 

%; length gain, cm/fish and daily length gain, μm/fish/day) of O. niloticus, for 

different stocking densities and feeding rates, at the end of experiment 
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Figure (2): Growth performance parameters in weight (total weight, g; growth in weight, 

%; weight gain, g/fish and daily weight gain, mg/fish/day) of O. niloticus, 

for different stocking densities and feeding rates, at the end of experiment 
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recorded at T4. It gradually decreased to58673 kg at T3, followed by 45880 

kg at T2 and reached to its lowest value (36800 kg) at T1. 

The total coasts including feed cost (LE), fish fry cost (L.E) and 

operation cost (L.E). The maximum total costs (319175 L.E) were 

calculated for T4.They gradually decreased to 313829 L.E for T3, followed 

by 251460 L.E for T2 and reached to their minimum values (210600 L.E) 

for T1 (Table 5). 

The total income (LE)is calculated by the summation of the prices of 

fish grads (I, II & III). The maximum total income (501904 LE) was 

obtained from T3. It decreased gradually to 433384 LE for T4, followed by 

329402 LE for T2and reached to its lowest total income of 274115 LE was 

obtained fromT1 (Table 5). 

Results showed that the maximum net income value of 188075 LE was 

obtained from T3; followed by 114209 LE and 77942 LE for T4 and T2, 

respectively and reached to the minimum net income value (63515 LE) 

from T1(Table 5). 

Table (5): The economic evaluation of O. niloticus production, for 

different stocking densities and feeding rates during the period of 

experiment 

Subject 

Unit 

price 

(LE) 

Feed ratio )Treatments( 

T1 T2 T3 T4 

C
o
st

s 

Feed intake (Kg) 4.5 36800 45880 58673 59861 

Feed cost (LE)  165600 206460 264029 269375 

Fish fry used (1000 fries)  100 150 150 198 198 

Fish fry cost (LE)  15000 15000 19800 19800 

Operation cost (LE) *  30000 30000 30000 30000 

Total costs (LE)  210600 251460 313829 319175 

In
co

m
e 

Total fish weight (Kg)   24975 29520 44510 39000 

Fish grades (%)  

I 12 63.48 59.79 66.64 58.78 

II 10 21.10 38.35 30.49 38.10 

III 8 15.42 1.86 2.88 3.11 

Total income (LE)  274115 329402 501904 433384 

Net income (LE)  63515 77942 188075 114209 

*Operation costs include workers, electricity, service…etc. 
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Discussion 

In the present study, the maximum growth performance averages for 

growth in length, length gain, daily length gain, growth in weight, total 

weight gains, daily gain and specific growth rate of Oreochromis niloticus 

were recorded in T3 and T4 (high stocking density) and the lowest averages 

were occurred in T1 and T2 (low stocking density).These results disagreed 

that obtained by Soltan (1998), El-Sayed (2004), Liti et al. (2005), Miguel 

et al. (2005), Hassan et al. (2006) and Abdel-Tawwab et al. (2014). They 

reported that the growth of O. niloticus decreased with increasing stocking 

rate, but the net yield was increased. Also, Yousif (1996) and Ayyat et al. 

(2011) mentioned that growth, final body weight, daily weight gain and 

production of fish are negatively correlated with increasing the stocking 

density. They concluded that these results may due to over population in 

fish ponds and the high competition on food available. 

The decline in the growth rate with increasing of stocking density may 

be due to a social stress or chronic stress response, which may impair fish 

growth, due to the mobilization of dietary energy by the physiological 

alterations provoked by the stress response (Klanian & Adame, 2013). In 

the present study, this problem was not found, because the present of 

natural phytoplankton in ponds. 

In fish farming practices, best growth rate and high production are 

usually attained at a particular stocking density, beyond which the growth 

rate is considerably reduced and below which the fish do not grow as well 

as or better than those at the optimal stocking rate. The optimal stocking 

density for cultured fish is dependent on the overall cultivation strategy and 

is thus influenced by the desired final market product, market size and type 

grow-out technique (Parsons and Dadswell, 1992). 

On the other hand, El-Sayed (2002), El-Saidy & Gaber (2005) and 

Khattaby (2007) mentioned that the final weight, weight gain, daily gain 

and specific growth rate of the tested species increased significantly with 

increase in feeding levels. Kheir & Mohamed (2001) mentioned that the 

final body weight, growth rate, specific growth rate, normalized biomass 

index and feed conversion ratio of both O. niloticus and S. galilaeus 

fingerlings were increased with increases of feeding rates. 

The present study was in disagreement with Ayyat et al. (2011), who 

mentioned that the food conversion ratio was higher at the higher stocking 

density. In the present study, the highest average feed intake was recorded 

in T2 (low stocking density and high feeding rate), which contain the 

minimum average value in the abundance of phytoplankton species (Azab 
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et al., 2018). The best feed conversion ratio, protein efficiency and feed 

efficiency ratio were recorded in T3 (high stocking density and low feeding 

rate). This best food conversion ratio with higher in protein and feed 

efficiency, may be due to increase of natural food in this treatment. This 

result was agreement with Teichert-Coddington (1996) and El-Sayed 

(2002). They noticed that the feed conversion ratios decreased curvilinear 

as the rate of stocked Tilapia increased. Bakeer (2006) indicated that the 

feed conversion ratio (FCR) improved by decreasing the feeding levels. 

In the present study, the maximum net income was recorded in high 

stocking density with low feeding rate (T3). This result was matching with 

Teichert-Coddington (1996); who noticed that the total production 

increased as the rate of stocked Tilapia increased. Bakeer (2006) indicated 

that the low feeding level (2%) had decreased feed cost and increased the 

profit index than all other tested feeding levels. 

On the other hand, Abdel-Hakim et al. (2006) mentioned that the total 

fish production increased in almost linear manner with each increase in 

feeding levels. Ayyat et al. (2011) mentioned that the highest income to the 

system was recorded from the group fed high protein, reared at low 

stocking density and fed diets supplemented with 10 mg vitamin B5. 

Conclusion: The growth performance, the best food conversion ratio, 

protein efficiency ratio and feed efficiency ratio of Oreochromis niloticus 

reared in earthen ponds was positively correlated with high stocking 

density (8 fish/ m3) and not correlated with feeding rates (2.5 or 3.5%). The 

net income of O. niloticus cultured in earthen ponds was positively 

correlated with high stocking density and low feeding rate (8 fish/ m3 with 

feeding rate of 2.5%). 

Acknowledgement 

Many thanks to Eng. Khaled Mohammed Kammoun manager of 

Parsik fish farm(GAFARD) and Eng. Ayman Shady Director of Aller 

Aqua Egypt factory and his staff for their encouragement and for help me 

in numerous ways. 

 

References 

Abdel-Ghany, M.O. (2013): Study of establishment of protocol for 

monitoring and assessment of fish feed types use in aquaculture in 

Egypt. Ms.C. Thesis, Zool. Dep., Fac. Sci., Al-Azhar University, Egypt., 

Pp: 185.      



49 
Azab et al.,  / Egy.J.Aquac 8 (3): 33-54(2018) 

 

 

 

Abdel-Hakim, N.F.; Lashen, M.S.; Bakeer, M.N. and Khattaby, A. 

(2006): Effect of different feeding levels on growth performance and 

pond productivity of the Nile Tilapia, Orechromis  nilotIcus, the 

grey mullet, Mugil Cephalus and the common carp, Cyprinus carpio 

stocked at higher rates. Egypt. J. Aqua. Biol. & Fish., 10 (A): 149 – 162. 

Abdel-Naby, A.S.; Samir, F.; Abdel Razek, N. and Khattaby, A.A. 

(2017): Effect of aquaviance product as dietary supplementation to 

improve growth performance, feed intake, innate immunity and 

antioxidant activity for Nile Tilapia, Oreochromis niloticus. Abbassa 

Int. J. Aqua., 10 (1): 114 – 138. 

Abdel-Tawwab, M. (2012): Effects of dietary protein levels and rearing 

density on growth performance and stress response of Nile Tilapia, 

oreochromis niloticus (L.). International Aquatic Research., 4 (3): 1 - 

13. 

Abdel-Tawwab,  M.; Hagras, A.E.;  El-Baghdady, H.A. and Monier, 

M.N. (2014): Dissolved oxygen level and stocking density effects on 

growth, feed utilization, physiology, and innate immunity of Nile 

Tilapia, Oreochromis niloticus, Journal of Applied Aquaculture, 26 (4): 

340 - 355. 

AL-Abssawy, A.N.M. (2010): Nutritional requirements for Nile Tilapia, 

Oreochromis niloticus, cultivated in El-Max research station with 

special references to their growth and feeding habits. M.Sc. Thesis, 

zoology Department, Faculty of Science, Al-Azhar University, Cairo, 

Pp: 317. 

Ashley, P.J. (2007): Fish welfare: current issues in aquaculture. Appl. 

Anim. Behav. Sci., 104:199–235 

Ayyat, M.S.; El-Marakby, H.I. and Sharaf, S.M. (2011): Effect of 

dietary protein level, stocking density, and dietary pantothenic acid 

supplementation rate on performance and blood components of Nile 

Tilapia, Oreochromis niloticus, Journal of Applied Aquaculture, 23 (2): 

122-135. 

Azab, A.M.; Shoman, H.M.; Abd Al-Hakim, N.F. and Mostafa, M.G. 

(2005): Effect of diet processing and storage on growth and production 

of the Nile Tilapia, Oreochromis niloticus. African J. Biol. sci., 1(1): 89 

- 99. 

Azab, A.M.; Khalaf-Allah, H.M.M.; Khattaby, A.A.; Sadek, A.S.M., 

Galal, E.; Abdel-Ghany, M.O.M. (2018): Effect of stocking density 



50 
Azab et al.,  / Egy.J.Aquac 8 (3): 33-54(2018) 

 

 

 

and feeding rate of Oreochromis niloticus on water quality and 

abundance of phytoplankton in aquaculture earthen ponds., (In press). 

Bakeer, M.N. (2006): Studies on fish production: growth and survival of 

eel, Anguilla anguilla fingerlings fed at different intake levels. Journal 

of the Arabian aquaculture society., 1 (2): 131 - 142. 

Biswas, A.K.; Morita, T.; Yoshizaki, G.; Maita, M. and Takeuchi, T. 

(2005): Control of reproduction in Nile Tilapia, Oreochromis niloticus 

(L.) by photoperiod manipulation. Aquaculture., 243: 229 - 239. 

 Borgeson, T.L.; Racz, V.; Wilkie, D.C.; White, L.J. and Drew, M.D. 

(2006): Effect of replacing fish meal and oil with simple or complex 

mixtures of vegetable ingredients in diets fed to Nile Tilapia, 

Oreochromis niloticus. Aquaculture Nutrition., 12: 141-149. 

Castell, J.D. and Tiews, K.  (1980): Report of the EIFAC, IUNS and ICES 

Working Group on the Standardization of Methodology in Fish 

Research. Hamburg, FRG, Germany, IFAC Tech., (3): 24. 

Cho, C.Y. and Kaushik, S.J. (1985): Effects of protein intake on 

metabolizable and net energy values of fish diets. In: Nutrition And 

Feeding In Fish. Academic Press, London, P. 95 - 117. 

Davies, S.J. and Morris, P.C. (1997): Influence of multiple amino acid 

supplementations on the performance of rainbow trout, Oncorhynchus 

mykiss (walbaum), fed soya based diets. Aqua. Res., 28: 65 - 74. 

El-Kalla, H.R.; Enaber, M.A. and Thabet, M.G.M. (2001): Fish farms 

economics in Egypt (A field study in Dakhalia). J. Agrie. Sci. Mansoura 

Univ., 26 (6): 3689-3700. 

Ellis, T.; North, B.; Scott, A.P.; Bromage, N.R.; Porter, M. and Gadd, 

D. (2002): The relationships between stocking density and welfare in 

farmed rainbow trout. J. Fish Biol., 61: 493–531. 

El-Saidy, D.M.S. and Gaber, M.M.A. (2005): Effect of dietary protein 

levels and feeding rates on growth performance, production traits and 

body composition of Nile Tilapia, Oreochromis niloticus (L.) cultured 

in concrete tanks. Aquaculture Research., 36 (2): 163- 171. 

EL-Sayed, A.M. (1999): Alternative dietary protein sources for farmed 

Tilapia, Oreochromis sp. Aquacult., 179: l49-168. 

El-Sayed, A.M. (2002): Effects of stocking density and feeding levels on 

growth and feed efficiency of Nile Tilapia, Oreochromis niloticus L. fry. 

Aquacult. Res., 33: 621–626. 

El- Sayed, A.M. (2004): Protein nutrition of farmed Tilapia: searching for 

unconventional sources. In: Sixth International Symposium on Tilapia 



51 
Azab et al.,  / Egy.J.Aquac 8 (3): 33-54(2018) 

 

 

 

in Aquaculture. Bolivar, R.; Mair, G. and Fitzsimmons, K. (eds.). 

Manila, Philippines., P. 364-378. 

Fairchild, E.A. and Howell, W.H. (2001): Optimal stocking density for 

juvenile winter flounder, Seudopleuronectes americanus. Journal of the 

World Aquaculture Society., 32: 300-308. 

FAO (Food and Agriculture Organization of the United Nations) 

(1997): Review of the State of World Aquaculture. FAO Fisheries 

Circular No. 886, Rev. 1. Rome, Italy. 

FAO (Food and Agriculture Organization of the United Nations) 

(2000): The State of World Fisheries and Aquaculture. FAO, Rome, 

Italy. 

GAFRD (General Authority for Fish Resources & Development) 

(2016): Fishery Statistic. Egyptian Ministry of Aquaculture., Pp: 118. 

Gomes, L.C.; Baldisserotto, B; Senhorinl, J.A. (2000): Effect of density 

on water quality, survival and growth of larvae of the matrinxa, Brycon 

cephalus (Characidae), in ponds. Aquaculture., 183: 73-81. 

Hassan, A.A; Mahmoud, A.A. and Sayed, S.H. (2006): Effect of method 

and rates of feeding on the growth performance and feed utilization of 

Mono-sex Tilapia nilotica (O. niloticus L.) in semi-intensive culture 

system J. Agric. Sci. Mansura Unv.,31(5): 2743 - 2753. 

Hepher, B. (1988):  Nutation of Pond Fishes Formerly of Fish and 

Aquaculture Station. Dor, Israel. The press syndicate of the University 

of Cambridge., Pp: 388. 

Houde, E.D. (1977):  Food concentration and stocking density effects on 

survival and growth of laboratory-reared larvae of Bay Anchovy, 

Anchoa mitchilli and Lined sole, Achirus lineatus. Marine Biology., 43: 

333 - 341. 

Khattaby, A.A. (2007). Studies on Intensive Production of Common Carp 

(Cyprinus Carpio), Nile Tilapia (Orechhromis Niloticus) and Grey 

Mullet (Mugil Cephalus) in Earthen Ponds. Msc. Thesis, Al Azhar 

University, Egypt, 130 pp. 

Kheir, M.T. and Mohamed, R.A. (2001): Growth of Oreochromis 

niloticus (L., 1757) and Sarotherodon galilaeus. (Art., 1757) ralsed on 

an artificial feed at different feeding rates. J. Egypt. Ger. Soc. Zool., 

36(B): 13-25. 

Klanian, M. and Adame, C. (2013): Performance of Nile Tilapia, 

Oreochromis niloticus fingerlings in a hyper-intensive recirculating 



52 
Azab et al.,  / Egy.J.Aquac 8 (3): 33-54(2018) 

 

 

 

aquaculture system with low water exchange. Lat. Am. J. Aquat. Res., 

41(1): 150-162. 

Liti, D.; Fulanda, B., Munguti, J.; Straif, M.; Waidbacher, H. and 

Winkler G. (2005): Effect of open pond density and caged biomass of 

Nile Tilapia, Oreochromis niloticus, L. on growth, feed utilization, 

economic returns and water quality in fertilized ponds. Aquaculture 

research., 36: 1535 - 1543. 

Luz, R.K. and Zanibonifilho, E. (2002): Larvicultura do mandiamarelo 

Pimelodus maculatus Lacépède, 1803 (Siluriformes: Pimelodidae) em 

diferentes densidades de estocagem nos primeiros dias de vida. Revista 

Brasileira de Zootecnia., 31: 560 – 565.  

Miguel, E.C., Leckman, J.F., Rauch, S., do RosarioCampos, M.C., 

Hounie, A.G., Mercadante, M.T., Chacon, P., & Pauls, D.L. (2005): 

Obsessive–compulsive disorder phenotypes: Implications for genetic 

studies. Molecular Psychiatry., 10, 258–275. 

Milstein, A. (1992): Ecological aspects of fish species interactions in 

polyculture ponds. Hydrobiologia, 231: 177-186. 

Moore, L.N. (1986): Input of organic materials into Aquaculture systems: 

emphasis on feeding semi-intensive systems. Aquaculture Engineering., 

5: 123-133. 

Parsons, G.J. and Dadswell, M.J. (1992): Effect of stocking density on 

growth, production and survival of the giant scallop, Placopecten 

magellanicus, held in intermediate suspension culture in 

Passamaquoddy Bay, New Brunswick. Aquaculture., 103: 291-309. 

Samir, F.; Abd El-Naby, A.S.; khattaby, A.A. and Awad, S.M.M. 

(2017): Improvement of growth rate, feed utilization, body composition 

and immune response of Nile Tilapia, Oreochromis niloticus by 

supplementation of nucleotide in diets. International conference 

(Central Laboratory for Aquaculture Research in Cooperation with 

World fish), Cairo, Egypt., 1st International Conference (Central 

Laboratory For Aquaculture Research In Cooperation with World fish 

(Cairo, Egypt, 20-22 November, 2017), P. 62 - 88. 

Soliman, A.M.H. (2015): The effect of Ethylenediamine-tetraacetic acid 

(EDTA) on growth performance of Nile Tilapia, Oreochromis niloticus. 

M.Sc. Thesis, Fac. Sci., Al- Azhar University., Pp:  167. 

Soltan, M.A. (1998): Productive studies on Tilapia fish. Ph.D. Thesis, 

Faculty of Agriculture, Moshtohor, Zagazig University, Banha branch. 



53 
Azab et al.,  / Egy.J.Aquac 8 (3): 33-54(2018) 

 

 

 

Tacon, A. (1987): The essential nutrients. In: The Nutrition and Feeding 

of Farmed Fish and Shrimp A Training Manual, VOL. 61. FAO., P. 117-

130. 

Tahoun, A.M.A. (2007): Studies on some factors affecting the production 

and reproduction of Nile Tilapia. Ph.D. Thesis, University of Kafr El-

sheikh, Egypt. 

Teichert-Coddington, D.R. (1996): Effect of stocking ratio on semi-

intensive polyculture of Colossoma maropomum and Oreochromis 

niloticus in Honduras, Central America. Aquaculture., 143: 291-302. 

Tsadik, G.G. and Bar, A.N. (2007): Effects of feeding, stocking density 

and water-flow rate on fecundity, spawning frequency and egg quality 

of Nile Tilapia, Oreochromis niloticus (L.). Aquaculture., 272: 380 - 

388. 

Yousif, O.M. (1996): Effects of rearing conditions in closed recirculatory 

systems on growth, feed utilization, carcass composition and nutrient 

digestibility of juvenile Tilapia, Oreochromis niloticus L. Ph.D. Thesis, 

Institute of Animal Physiology and Animal Nutrition. University of 

Gottingen, Germany. 

 

  



54 
Azab et al.,  / Egy.J.Aquac 8 (3): 33-54(2018) 

 

 

 

سماك البلطى  النيلى الكلى ألنتاج اإلتأثير كثافة التسكين ومعدل التغذية علي أداء النمو و

 نيلوتيكس( المرباه فى األحواض الترابية)أوريوكرومس 

 

، أحمد سنى 2، عبدالرحمن أحمد خطابى1، حسن مشحوت محمد خلف هللا1أحمد مسعد عزب

 3نىسيد محمد عبدالغ، محمد عثمان ال3الدين محمد صادق

 .مصر –لقاهرة -األزهرجامعة  -كلية العلوم -قسم علم الحيوان -شعبة علوم البحار واألسماك  -1

 .مصر – البحوث الزراعيةمركز  – المعمل المركزى لبحوث الثروة السمكية -2

 مصر. –الزراعة ارة وز – هالهيئه العامة لتنمية الثروة السمكي -3

 الملخص العربي

علي أداء يهدف هذا البحث إلى إجراء تجربة توضح تأثير كثافة التسكين ومعدل التغذية 

 طى  النيلى )أوريوكرومس نيلوتيكس( المرباه فى األحواض الترابية.النمو وإنتاج أسماك البل

بمنطقة ادكو، محافظة البحيرة، جمهورية مصر العربية بمزرعة برسيق تم إجراء التجربة 

عمق الحوض فدان ومتوسط  2حوض( . مساحة الحوض 12والتجربة عبارة  عن أحواض ترابية ) 

يوم بكثافات تخزينية مختلفة ومعدالت  214د الجنس لمدة م. تم تربية زريعة البلطي النيلي وحي1

( 1Tم . المعاملة االولي )2016من مايو الي نوفمبر شهور 7تغذية مختلفة. إستمرت فترة التجربة 

  3سمكة / م 6( كثافة تخزين 2T. المعاملة الثانية ) %2.5بمعدل تغذية   3سمكة / م 6كثافة تخزين 

.  %2.5بمعدل تغذية   3سمكة / م 8( كثافة تخزين 3T. المعاملة الثالثة ) %3.5بمعدل تغذية 

. وكان لكل معاملة ثالث  %3.5بمعدل تغذية   3سمكة / م 8ن ( كثافة تخزي4Tالمعاملة الرابعة )

حتوي أحواض ترابية . تم تغذية األسماك مرتين يومياً، ستة أيام في االسبوع علي نظام غذائي ي

من الكتلة الحية خالل مايو ويونيو  %4’  %5’ %7’  %10بروتين بمعدل تغذية  %18علي 

التغذية فى الفترة من سبتمبر إلى نوفمبر وكان معدل وأغسطس علي التوالي .تم تغيير معدالت 

كان و .( 3T(، المعاملة الثالثة )1T% من الكتلة الحية لألسماك في المعاملة االولي ) 2.5التغذية 

(. وتم تغيير 4Tالمعاملة الرابعة )( ’ 2Tمن الكتلة الحية في المعاملة الثانية ) %3.5معدل التغذية 

 األحواض كل أسبوع. حجم نصف المياة لجميع 

أظهرت النتائج أن أعلي قيم أداء النمو )نمو في الطول والوزن ومجموع الوزن الكلي 

)أعلى   3Tاص للبلطي النيلي سجلت فى المعاملة الثالثة  والزياده اليوميه في الوزن ومعدل النمو الخ

الت فى المعاملة االولى  كثافة وأقل معدل تغذية(. وعلى الجانب االخر سجلت أقل قيم لهذه المعام

1T أقل كثافة وأقل معدل تغذية(.  وكذلك تم تسجيل أفضل معدل تحول غذائي وكفاءة البروتين في(

 .2Tوأقل قيمة فى المعاملة الثانية  3Tالمعاملة الثالثة 

وأقل تكلفة كانت فى  4Tأعلى تكلفة كلية سجلت فى المعاملة الرابعة    نأأوضحت النتائج 

)أعلى كثافة وأقل معدل  3T. ولكن أعلى صافى ربح سجل في المعاملة الثالثة 1Tاألولى المعاملة 

 كثافة وأقل معدل تغذية(. )أقل 1Tتغذية( وأقل صافى ربح سجل في المعاملة األولى 

 الخالصة:

يرتبط أداء النمو وأفضل نسبة تحويل غذائي ونسبة كفاءة البروتين ونسبة كفاءة التغذية 

وغير مرتبطه بمعدالت  (3سمكة / م 8)طي النيلي ارتباطا إيجابيا بكثافة التسكين العالية ألسماك البل

صافي الربح مرتبط بشكل إيجابي بكثافة تسكين عالية ومعدل تغذية . (%3.5أو  %2.5) التغذية

 .(%2.5مع معدل تغذية 3سمكة / م 8)منخفض 


