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Abstract 

The present study was carried out at the Mariculture research center (M.R.C.) of the Suez Canal 

University, EL-Arish, North Sinai, Egypt. It aims to evaluate the feasibility of Red Tilapia culture in salt water. 

Effect of feeding levels and feeding regimes on growth performance and feed utilization of Red Tilapia 

fingerlings. Three feeding levels (2, 3 and 4% of total fish biomass) and within each feeding level two feeding 

frequency (4 times/day and 6 times/day). The fish had an average initial weight of 5.50 g and 32% crude protein 

were tested .The results showed that: The fish fed on 4% feeding levels from total fish biomass and 4 times /day 

have the heaviest final body weight (29.68+4.35 g) and have a daily weight gain and specific growth rate of 

0.28+0.05 (g/fish/day) and 1.98+0.16 (%/day) , respectively. 
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Introduction 

 

       In Egypt, where fresh water is not plentiful, the 

competition between agriculture and fish farming 

tends to increase the pressure on aquaculture to use 

more marginal areas and water sources less suitable 

for agriculture .The shortage in fresh water in many 

countries and the competition for it in agriculture and 

other urban activities has increased the pressure to 

develop aquaculture in brackish water and sea water 

(El-Sayed,2006).Tilapia are important species, 
especially for tropical aquaculture and euryhaline 

fish that can live and thrive in a wide range of 

salinity from fresh water to full sea water even 

though some species tolerate a wide range of salinity 

than others (Philippart and Ruwet,1982; Gunner et 

al.,2005; Kamal and Mari,2005).A survey of the 

literature suggests that Oreochromis niloticusis not 

among the more saline tolerant species.Watanabe et 

al. (1985) defined O. niloticus as only a moderately 

salt – tolerant species and suggested that optimizing 

transfer time from fresh – to salt – water may help 

improving its performance in saline waters . 

Acclimation procedures for euryhaline tilapias 

intended for saline water culture were reviewed by 

Perschbacher (1992). He reported that, while O. 

mossambicus can be acclimated in a single – step 

(intermediate salinity directly to final sea water 

salinity) and requires only one day at the 

intermediate salinity for sea water acclimation with 

no mortality; O. aureus requires 4 days and O. 

niloticus needs 8 days. AL-Amoudi (1987) 

compared the salinity tolerance of several species 

and hybrids and found O. aureus, O. spilurus, O. 
mossambicus to be more saline tolerant than other. 

Villegas (1990) found that O. niloticus was 

significantly less saline tolerant than O. mossambicus 

and their reciprocal F1 hybrids. Doudet (1992) 

evaluated several species and hybrid for their 

suitability to be cultured in the brackish waters of 

lagoon in the lovry coast, O. niloticus not the lagoo 

species, sarotherodon melanotheron and tilapia 

guineensis were suitable. O. aureus was found best, 

followed by the O. niloticus, O. aureus and O. 

mossambicus, O. niloticus hybrids. Several Red 

Tilapias, such as the Taiwanese (Cheong et al., 

1987) and Florida (e.g.Thouard et al., 1990; 
Watanabe et al. (1990) red strain, originating by 

hybridization of either O. niloticus or O. 

mossambicus, are also considered as saline tolerant. 

Pongthana et al.(2010) comparative performance of 

four red tilapia strains and their crosses in fresh- and 

saline water environments .They found that the 

growth performance of red tilapia was significantly 

lower in saline than in freshwater environments 

(P < 0.001). 

   Ng et al .( 2013) show that the use of alternative 

lipids in tilapia feeds is becoming increasingly 

commonplace due to the rising cost of fish oil 

(FO).The results present by same authers appeared 

that growth performance and feeding efficiencies 

were not significantly better (P > 0.05) for tilapia fed 

the FO based-diet than the alternative oil-based diets 

while none of the body indices or carcass/fillet yield 

were impacted by the dietary lipid source. The 

effects of fish oil-enriched diets on growth, feed 

conversion and fatty acid content of red hybrid 

tilapia, Oreochromis sp.examined by  

Al-Souti  et al. (2012). They reported that Juvenile, 

red hybrid tilapia were fed diets containing cod liver 
oil (0%, 4%, 8%, 12% of total diet) substituted 

against corn oil. After 10 weeks, no significant 

http://www.sciencedirect.com/science/article/pii/S030881461200132X
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differences between treatments were seen in weight 

gain, specific growth rate, feed conversion ratio, 

whole body or dorsal muscle (fillet) proximate 

composition.  

Thompson et al. (2000) study the effects of different 

feeding regimes (frequencies) on growth of juvenile 

sunshine bass. He found at the conclusion of the 

feeding trial, percentage weight gain of fish fed 

twice /day were significantly (p< 0.05) higher 

(342%) compared to fish fed all other feeding 

frequencies.To investigate the effect of meal 

frequency on the utilization of carbohydrate by 

tilapia, Oreochromis niloticus X O. aureus, diets 
containing 44% of different carbohydrate were fed 

for 8 weeks either two or six times a day. The results 

indicated that weight gain was significantly higher 

(p<0.05) for fish fed six times a day than for those 

fed two times a day (Tung and Shiau, 1991).A 

feeding trial was conducted to evaluated the 

appropriate feeding frequency for cage cultured Red 

Tilapia (O. mossambicus X O. hornorum) in 

Thailand (Orachunwong et al., 2001). Fish were 

stocked in floating cages suspended in earthen BW 

ponds (15-18ppt) and fed a commercial tilapia feed 

(25% crude protein) adlibitum 2,3 and 4 times daily. 

Feeding 3-4 times day has resulted in better growth 

and FCR .Andrews and Page (1975) showed that in 

channel catfish fed twice daily grew faster and used 

food more efficiency than fish fed 4 times a day. 

Jarboe and Grant (1996) showed that neither 

feeding time nor feeding frequency significantly 

influence the growth, survival, and body 

composition of channel catfish raised in closed 

recirculating raceway systems. han twice a day 

Wing-Keong et al.(2000) determined the effects of 

feeding rate on growth, feed utilization and body 
composition of the tropical bagrid catfish ( Mystus 

nemurus). Fish fingerlings with an average weight of 

12g Where fed a practical diet (36.2% protein) at 

rates of 1, 2, 2.5, 3, 3.5, 4 or 5% of their body weight 

(BW) per day in two equal meals. Percent weight 

gain increased almost linearly with increasing 

feeding rates up to 2.5 % BW/ day beyond which no 

significant (p>0.05) improvement in weight gain was 

observed. Riche et al.(2004)determined effect of 
feeding frequency on gastric evacuation and 
the return of appetite in tilapia Oreochromis 
niloticus (L.).They reported that the rate at which 

food is consumed and the efficiency with which it is 

utilized are prime factors in determining growth rate. 

There is a positive relation between growth and 

feeding frequency. Additionally, feeding frequency 

is strongly correlated with gastric evacuation time 

(GET). 

     The aim of the present study is to test effect of 

feeding levels and feeding frequency on growth 

performance and feed utilization of red tilapia 

fingerlings (Tilapia hornorum X Tilapia 

mossambicus) . 

  Materials and methods 

 

Trials were carried out at the Mariculture Research 

Center (M.R.C.) of the Suez Canal University, EL-

Arish, North Sinai, Egypt. 

 

Rearing Techniques 

Experimental feed ingredients were blended and 

milled in an electric blender. The dry feed mixture 

was mixed with the mixture oil (fish oil+corn oil) 

and then with a binder solution (1% agar) to form a 

past. Then pelleted diets were produced through a 

mincer which into 0.5 mm diameter. This diameter 
was increased from 0.5 to 1.5 mm as the fish grew. 

The pellets were dried by air and stored at 20ºC until 

used. 

 

Experimental Fish 

 

Experimental fish were brought from rearing pond 

from a stock maintained at M.R.C. Fish had an 

average initial weight of 5.50 g. Represent three 

feeding levels (2, 3 and 4% of total biomass of fish) 

and within each feeding levels tested two  feeding 

frequency (4 times / day and 6 times / day). Fish 

were distributed into 12 conical bottom fiber glass 

tanks (125 L capacity, 30 fish /tank,each treatment 

assayed by duplicates ) . The feeding levels and 

feeding frequency were tested on Red Tilapia during 

an experimental period of 12 weeks.  

Feeding Procedures:  

Composition of the artificial diet used is presented in 

table (1). The experimental diet which gave the best 

results is containing 32% crude protein (Watanabe 

et al.1990)and 2722 k cal / kg. Fish in each 

treatment were fed manually their daily amount of 
feed four or six times daily, six days per week for 12 

week. The amount of feed for each treatment was 

adjusted every two weeks after weighting the fish. 

 

Table 1. Percentage composition of experimental 

diets 

             Protein level 

% 

32 

Component  

Fish meal 19 

Soybean meal 32 

Yellow corn 23 

Wheat bran 18 

Fish oil 2 

Corn oil 4 

Vitamin premise* 1 

Mineral premix** 

The proximate 

analysis of the 

experimental diets: 

Crude protein % 

Crude fat % 

Ash % 

1 

 

 

 

32.34 

9.92 

9.11 

http://www.sciencedirect.com/science/article/pii/S0044848603008408
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Nitrogen free 

extract*(NFE) 

Fiber % 

ME (kcal / kg ) 

P / E ratio(mg cp / 
kcal) 

 

41.70 

6.93 

2722 

118.08  
 

Vitamin premixe*: A(15000 / I u), D3(1500 / I u), 

B6(3 mg), E(2 mg), B2(2.5 mg), K3(2.5 mg), B12(5 

mg), Nicotine amide (10 mg), Folic acid (2 mg), 

Cal. Pantothenate (5.5 mg). 

Mineral premix**: Fe (359 mg), Ca(200 mg), 

Mg(55mg), Zn(55mg) , Se(0.5mg), 

Cu(10mg), I (1mg). 

 

Flesh Analysis: 

The fish were scaled, headed and cut from the tail. 

The skin, bones and viscera were removed, hence the 

edible part was obtained. The edible meat was then 

passed rapidly through a mincer for several times and 

mixed thoroughly after each turn, the flesh analysis 

i.e. dry matter , protein , fat and ash were determined 

according the methods described by A.O.A.C. 

(1990).  

Feed Analysis:  

Chemical analysis of ingredients and diets were done 

according to the methods described by A.O.A.C. 

(1990), for crude protein, crude fat, crude fiber, ash 

and dry matter.  

Terminology:  
Growth Rate:  

The growth rate was calculated as average daily 

again (ADG) and specific growth rate (SGR) as 

follow:  

A.D.G = W2-W1 / T  

S.G.R. % / day = (Ln W2 - Ln W1 / T) x 100  

Where: W1: Initial average body weight (g/fish).  

W2: Final average body weight (g/fish).  

T: Experimental period.  

Ln: Natural logarithm.  

Condition Factor (k):  

The condition factor (k) was estimated by the 

following form 

K = 100 W/L3 

 

Where:  

W: body weight in grams.  

L: body length in cm.  

 

Feed Utilization:  

The index of the degree of feed utilization as related 

to growth was calculated in two ways:  

1. Feed conversion (feed consumed (g) /gain (g))  
2. The inverse of conversation factor i.e. (weight 

gain / weight of feed consumed) 100 termed as feed 

efficiency.  

 

Protein Utilization  

Dietary protein utilization of experimental diets for 

growth was evaluated by determining the following 

parameter.  

Protein efficiency ratio (PER) = gain (g) / protein 

intake (g).  

 

Metabolizable Energy (ME)  

The ME value of the diets were calculated by the 

formula of N R C(1993) :  

ME (k cal / 100 g) = 3.9 (CP%) + 8.0 (EE%) + 1.6 

(NFE%)  

Where:  

CP: crude protein  

EE: Ether extract  

NFE: Nitrogen free extract  

 

Water Quality Analysis:  

Experimental fish were reared in fresh sea water. 
Salinity, temperature, pH, dissolved oxygen and 

photo period values were 35± 2 ppt, 26± 2 °C, 7.3± 

0.4, 7 ppm 

±0.6 and 12 hours, respectively. All parameters were 

determined according to the APHA (1989).  

Statistical Analysis:  

All data were carried out using SAS (SAS, 1993). A 

general linear model (GLM) was used to identify the 

factors to be included in the statistical models. The 

analysis of variance, Duncan test (1955)were carried 

out according to Steel and Torrie (1980). 

 

Results and discussion 

 

Growth Performance:  

The effects of feeding levels and feeding frequency 

on Red Tilapia, growth rate per individual fish and 

summary of growth parameters after 12 weeks of 

rearing are presented in tables (2, 3) respectively. 

The results of this trail, revealed that there were no 

significant differences in final weight and average 

gain in weight (P  < 0.05) for interaction betwwen 

feeding levels and feeding frequency effects. Fish 
group fed 4% feeding rate from their total fish 

biomass and 4 times/day feeding frequency, showed 

the heaviest final body weight (29.68 ± 4.35 g) 

followed by group of fish had 3% BW/day and 3 

times/day. However, the best average daily gain and 

specific growth rate were recorded with 4% BW/day 

and 4times/day( Table 2).  

Many factors are known to modify feed intake in fish 

such as water temperature, water quality, fish size, 

feeding frequency, photoperiod, stocking density, 

and feed quality (NRC, 1993). 

These results are in agreement with Orachunwong 

et al., 2001.Where they reported that Red Tilapia 

rearing in floating cages suspended in earthen 

brackish 

water ponds (15-18 ppt) and fed 25% crude protein, 

feeding 3-4 times/day has results in better growth 

than twice a day. Dividing the daily ration of tilapia 

would probably reduce feed loss compared to once 

or twice a day. Riche et al . (2004)fed Nile tilapia 

Oreochromis niloticus to satiation with a pelleted 

diet at two different feeding frequencies (three meals 

Table 1 Cont. 
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day−1 and five meals day−1) to evaluate the effects of 

feeding frequency on gastric evacuation and the 

return of appetite.They found that gastric evacuation 

rates (GER) for both treatments were curvilinear and 

were best described by a surface-area dependent 

model. The equation describing GER for fish fed 

three meals day−1 was VT=67.0e−0.153(x) and for fish 

fed five meals day−1 was VT=85.0e−0.149(x). The 

instantaneous evacuation rates obtained by 

linearizing the data were not significantly different 

and suggest gastric evacuation is independent of 

feeding frequency. Fish fed at 4–5-h intervals 

consume as much as they have evacuated. Fish 
receiving meals at 2–3-h intervals exhibit gastric 

overload. The return 

of appetite following a satiation meal is 

approximately 4 h in Nile tilapia held at 28°C. 

The results indicated that increasing feeding levels 

(table 6) improved growth parameters. The present 

study is in agreement with those reported by 

Santiago et al. (1987) who found that, the growth of 

Nile Tilapia (O. niloticus) fry increased with 

increasing feeding levels. In addition Sirol et al. 

(2000) found that, growth rates of Red Tilapia 

fingerlings were increased with increasing feeding 

levels from 4 to 6%. In this trial Sumagaysay and 

Borlongan (1995), reported that milk fish (Chanos 

chanos) juvenile (5g) were stocked at 7000/ha and 

feed two diets containing 24% or 31% dietary 

protein at 2 or 4% of body weight. Regardless of 

protein levels, they found the final weight, weight 

gain, specific growth rate and production of fish 

were significantly (p<0.05) higher when fed at 4% 

body weight than at 2%.Also, they suggested that  it 

could be to the higher amount of amino acids 

available for protein synthesis from through greater 
amount of feed given at higher rate can be 

compensated by faster growth and higher production. 

El-Dakar (1999) reported that rabbit fish (Siganus 

rivulatus) fingerlings fed on 2, 4, 6 and 8% of body 

weight, growth performance of fish was to be 

directly related to feeding levels. It was increased as 

feeding levels increase. 

In contrast, Andrews and Page (1975) showed that 

in channel catfish fed twice daily grew faster than 

fish fed 4 times a day.Though, Wing-Keong et al. 

(2000) mentioned that percent weight gain increased 

almost linearly with increasing feeding rates up to 

2.5% BW/day beyond which no significant (p>0.05) 

improvement in weight gain was observed for the 

tropical bagrid catfish (Mystus nemurus) fingerlings. 

For feed utilization, FCR, FER, PER and feeding 

intake (g/fish) were affected by the feeding levels 

and feeding regimes during 12 weeks of the 

experimental period(Table 3). However, within each 

feeding level, the best results of FCR and PER were 

obtained at 2%. Regardless the feeding rate, fish fed 

at 4times/day were best utilization of feed( Table3). 

These results in agreement with Sirol et al.(2000) 
who found that Red Tilapia fingerlings, FCR were 

impaired with increasing feeding levels from 4 to 

16%. Meanwhile, feed intake increased with 

increasing feeding levels. For sunshine bass, 

Thompson et al.,( 2000)reprted that the amount of 

diet consumed by fish fed twice/day was 

significantly higher (119 g diet/fish) compared to 

fish fed all other feeding frequencies. Feed 

conversion ratio (FCR) of fish fed twice/day were 

significantly higher (1.50) compared to fish fed 

once/day (1.28) and once every other day (1.15) but 

not different (p>0.05) from fish fed twice every 

other day (1.35). In this connection, 

Bashamohideen and Paravtheeswarao,( 1976) 
showed that feed consumption, digestion and 

utilization by these fish will be affected by the 

changes in water salinity. In support, Watanabe et 

al.(1988) found that the daily feed consumption of 

Florida Red Tilapia fed a 32% crude protein diet 

increased with increasing salinity from 0.00 to32 ppt. 

Clark et al. (1990) found that the maximum growth 

of these fish obtained at satiation feeding rates, while 

feed conversion was improved at lower feeding rate. 

El-Dakar (1999) mentioned that, FCR was 

improved by decreasing the feeding levels. The best 

FCR value was obtained at low feeding rate (2% of 

biomass weight),however, PER, PPV% and ER% 

were increased with the increase of feeding level for 

rabbit fish (Siganus rivulatus) fingerlings. 

On the other hand, Wing-Keong et al. (2000) 

determined feed utilization for the tropical bagrid 

catfish (Mystus nemurus). He found that feed 

utilization did not differ significantly (p>0.05) 

between fish fed 1.0 to 2.5% BW/day but decreased 

when rations were increased to 3.0% BW/day and 

above. Feed efficiency ratio was 0.79 for fish fed 

1.0% BW/day compared to a ratio of 0.27 for fish 
fed at 5% BW/day. Catfish fed 1.0% BW/day had 

the lowest condition factor. However, the reduction 

of feed conversion ratio with increasing feeding 

levels may be due to the increasing rate of feed 

passage through the digestive tract and depressed 

feed digestibility and metabolism, leading to poor 

feed efficiency, as reported by Macintosh and Silva 

(1984) and El-Sayed (2002). 

       Results of this study were shown that the effects 

of feeding levels and feeding regimes on flesh 

composition after 12 weeks of Red Tilapia did not 

significantly (p>0.05) influenced( Table 3 ). 

However, the lowest value for fat content was 

achieved with fish fed 4% of body weight. The body 

composition of fish can be affected by several 

factors, including species, environmental condition, 

dietary protein level and feeding rate (Ogata and 

Shearer, 2000). Our results are in agreement with 

Sayed ( 2005) who reported that at 4% feeding rate 

for mono sex Nile tilapia, produced significantly 

lower protein and lipid contents in fish body . 

Also,Wing-Keong et al. (2000) for tropical bagrid 

catfish, fed at 5% BW/day had lower proportion of 
whole body dry matter, lipid and protein. 
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Table 2. Growth parameters (Mean ± SD) at different feeding levels and feeding frequencies 

Feeding levels % 2 3 4 

Feeding frequencies 4 6 4 6 4 6 

Per day       

Initial body weight 5.80 5.30 5.28 5.50 5.60 5.55 

 ± ± ± ± ± ± 

(g / fish ) 0. 14 0. 42 0. 18 0.14 0.14 0.07 

Final body weigh 21.20 20.65 23.85 22.09 32.76 26.60 

 ± ± ± ± ± ± 

( g / fish ) 0.42 d 0.49 d 0.35 bc 0.44 cd 0.37 a 0.28 b 

Gain ( g / fish ) 15.40 15.35 18.57 16.59 27.16 21.05 
 ± ± ± ± ± ± 

 0.42 d 0.49 d 0.35 bc 0.44 cd 0.37 a 0.28 b 

Average daily gain 0.16 0.16 0.22 0.20 0.32 0.25 

 ± ± ± ± ± ± 

( g / fish ) 0.007 c 0.007 c 0.03 b 0.01 bc 0.01 a 0.07 b 

Specific growth rate 1.54 1.62 1.79 1.66 2.10 1.87 

 ± ± ± ± ± ± 

(SGR , % / day) 0.11 c 0.04 c 0.02 b 0.05 bc 0.14 a 0.04 b 

Condition factor ( k ) 2.1 2.2 2.5 2.5 3.4 1.7 

a,b and c value in the same row with different superscript letters are significant different ( P ≤ 0.05). 

 

Table 3. Effects of feeding levels and feeding frequencies on Red Tilapia, initial, final and weight gain. Values 

are Means ± SD. 

Classification Average initial body 

weight 

( g / fish ) 

Average final body 

weight 

( g / fish ) 

Average gain in weight( 

g/fish) 

Feeding levels%(F)    

2 5.55± 0.35 20.92± 0.39 b 15.37± 0.03 b 

3 5.39± 0.15 22.97± 1.24 b 18.58± 0.07 b 

4 5.57± 0.04 29.68± 2.35 a 24.10± 2.32 a 

Feeding frequencies (R)    

4 5.56± 0.37 25.94± 1.56 20.37± 16 

6 5.45± 0.19 23.11± 2.39 18.33± 2.04 

 

a and b value in the same row with different superscript letters are significant different ( P ≤ 0.05) 

 

Table4. Effect of feeding levels and feeding frequencies on Red Tilapia, average daily gain and specific growth 

rate. Values are Means ± SD. 

Classification Average daily gain ( g / fish / day) Specific growth rate (%/day) 

Feeding levels % (F )   

2 0.18± 0.00 b 1.58±0.06 b 

3 0.21±0.01 b 1.72±0.09 b 

4 0.28±0.05 a 1.98±0.16 a 

Feeding frequencies ( R)   

4 0.24±0.10 1.81±0.40 

6 0.21±0.05 1.72±019 

a and b value in the same row with different superscript letters are significant different ( P ≤ 0.05). 

 

 

Table 5. Feed utilization (means ± SD) at different feeding levels and feeding frequencies 

Feeding levels % 2 3 4 

Feeding regimes per 4 6 4 6 4 6 

day       
Feed fed (g/fish) 20.11 19.62 32.30 33.72 55.58 48.65 

 ± ± ± ± ± ± 

 0.13 0.35 0.30 0.55 0.81 0.94 
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Feed conversion ratio 1.31 1.28 1.74 2.03 2.05 2.31 

(FCR) ± ± ± ± ± ± 

 0.03c 0.04c 0.05b 0.04a 0.04a 0.04a 

Feed efficiency ratio 0.76 0.78 0.57 0.49 0.49 0.43 

(FER) ± ± ± ± ± ± 

 0.01a 0.01a 0.01b 0.00bc 0.02bc 0.01c 

Protein efficiency 2.37 2.42 1.78 1.52 1.51 1.34 

ratio(PER) ± ± ± ± ± ± 

 0.04a 0.07a 0.06b 0.06bc 0.00c 0.01c 

Protein intake (g/fish) 6.43 6.28 10.34 10.79 17.79 15.57 

 ± ± ± ± ± ± 

 0.14c 0.21c 0.26b 0.34b 0.25a 0.17a 

a,b and c value in the ame row with different superscript letters are significant different ( P ≤ 0.05) 

 

Table 6. Effect of feeding levels and feeding regimes on Red Tilapia, feed conversion ratio (FCR), feed 

efficiency (FER), protein efficiency ratio (PER) and feed in take (g/fish) after 12 weeks. Values are means 

± SD. 

Classification FCR FER PER Feeding intake ( g / fish ) 

Feeding levels %(F)     

2 1.30±0.02 b 0.77±0.01 a 2.41±0.03 a 19.87±0.45 c 

3 2.02±1.03 a 0.53±0.06 b 1.67±0.18 b 33.01±1.00 b 

4 2.18±0.18 a 0.46±0.04 b 1.44±0.13 b 52.11±4.90 a 

Feeding frequencies (R)     

4 1.7±0.53 0.61±0.2 1.91±0.54 36.0±25.48 

6 1.87±0.75 0.57±0.64 1.78±0.82 34.0±20.53 
a,b and c value in the same row with different superscript letters are significant different ( P ≤ 0.05) 

 

Table 7. Chemical flesh composition ± standard deviation at different feeding levels % and feeding frequencies. 

Feeding levels % 2 3 4 

Feeding frequencies 4 6 4 6 4 6 

(Per day )       

 21.62 21.96 22.97 23.85 23.60 23.73 

Dry matter % ± ± ± ± ± ± 

 0.18 0.55 0.17 0.08 0.01 0.14 

 60.65 61.99 61.47 60.18 62.15 61.83 

Crude protein % ± ± ± ± ± ± 

 1.10 0.33 0.13 0.42 0.16 0.21 

 24.11 24.31 24.30 24.43 21.42 23.84 

Fat % ± ± ± ± ± ± 

 0.76 1.12 0.48 0.51 0.13 0.84 

 15.24 13.71 14.23 14.88 16.43 14.43 

Ash % ± ± ± ± ± ± 

 0.31 0.10 0.37 0.10 0.18 0.34 

 

Table 8. Effect of feeding levels and feeding regimes on Red Tilapia flesh composition (%). Values are means ± 

SD 

classification Dry matter Protein Fat Ash 

Feeding levels %(F)     

2 21.79±0.24 61.32±0.94 24.21±0.14 14.55±2.03 

3 23.41±0.62 60.82±0.91 24.36±0.09 14.54±0.44 

4 23.66±0.06 61.99±0.23 22.63±1.71 15.43±1.41 

Feeding frequencies (R)     

4 22.73±1.43 61.42±1.06 23.27±2.28 15.30±1.56 

6 23.18±1.50 61.33±1.42 24.14±0.44 14.33±0.81 

F X R     

 

 

Table 5 Cont. 
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 تأثير مستويات و عدد مرات الغذاء عمى النمو و الكفاءة الغذائية لأصباعيات البمطي الأحمر

   1هبه عباس السيد-   2أحمد كامل ابراهيم الحمادي-   1أشرف يوسف الدكر   -  1جابر دسوقي ابراهيم 
 2المعهد القومي لعموم البحار و المصايد    -1جامعة قناة السويس– كمية العموم الزراعية البيئية      

 
الممخص العربي 

 العريش لدراسة- أجريت هذه الدراسة بمركز بحوث الأستزراع البحري بكمية الزراعية البيئية بجامعة قناة السويس
 .تأثير مستويات و عدد مرات الغذاء عمى النمو و الكفاءة الغذائية

 4و 3و2تم تربية الأسماك تحت تأثير ثلاث مستويات من الغذاء المقدم لكل مجموعة بنسب مئوية 
.  مرة 6 و 4من الكتمة الحية للأسماك في كل مجموعة و داخل كل مستوى تم أختبار مستويين عدد مرات الغذاء المقدم و هم 

. نسبة مئوية من البروتين  32 جرام و تم أستخدام عمقية محتوية عمى 5,5بدأت التجربة بأوزان أولية بمغ متوسطها 
: و كانت أهم النتائج المتحصل عميها هي 

 مرات 4 من الكتمة الحية و تم تقسيمها و تقديمها للأسماك عمى 4حققت الأسماك التي تم تقديم الغذاء لها بنسبة مئوية 
سمك و معدل الزيادة اليومية خلال فترة التجربة التي أستمرت /  جم 4,35+- 29,68أفضل النتائج حيث كان الوزن النهائي لها 

يوم  / 0,16 +- 1,98يوم و معدل النمو النسبي المئوي /  جرام 0,05 +- 0,28 أسبوع  12


