
Egyptian J. Nutrition and Feeds (2013), 16 (1): 167-179 

Issued by The Egyptian Society of Nutrition and Feeds 

 

EFFECT OF REPLACING FISH MEAL PROTEIN BY PLANT PROTEIN 

SOURCES, STOCKING DENSITY AND CONCRETE PONDS AREA ON 

GILTHEAD SEA BREAM (Sparus aurata L. ) FRY PRODUCTION. 

 

R.M. Abou Zied
1
; M.M.E. Hassouna

1
; R.A. Mohamed

2
 and H.H.E. Saleh

2
 

1
Faculty of Agriculture, Fayoum University,  Egypt 

2
National Institute of Oceanography and Fisheries (NIOF), Egypt 

 

(Received 20/1/ 2013 , Accepted 26/3/2013) 

 

SUMMARY 

 

wo trials were conducted with fry gilthead Sea bream, the first studied the effect of partial 

replacement of  fish meal by plant protein (PP) (33%, 50% and 66% PP) under two stocking 

densities (40 and 55 fry/m3). The second was to study the effect of concrete pond area (1 and 10 

m3 water capacity). The results showed that in the first trial, the partial replacement of fish meal protein with 

plant protein had significant effects (P0.05) on the growth performance parameters such as final weight, total 

gain and specific growth rate. While the highest values were obtained with the diet contained 33% plant 

protein. Survival rate was within the range 83.55-86.58% with significant differences. The higher feed 

consumption was observed for those fish fed higher levels of fish meal  (33% PP) under density 55 fry/m3 

compared to other diets. Regarding to docking density the results indicated that 55 fry/m3 improved growth 

performance and FCR compared with stocking density of 40 fry/m3. Diets affect body chemical composition 

significantly where 50% PP had the greatest effect of body protein and the lowest ether extract. In the second 

trial, results showed that  concrete ponds area had significant effects (P0.05) on growth performance 

p a r a m e t e r s  a n d  i m p r o v e d  F C R  w h e r e  b i g  p o n d  r e c o r d  ( 1 0  m 3 )  h i g h e s t  v a l u e s .  

Keywords: gilthead sea bream, growth performance, feed utilization, chemical composition, stocking 

density, plant proteins,  

 

INTRODUCTION 

 

Marine fish farming in Egypt began in 1976 with the culture of gilthead sea bream, (Sparus aurata) 

as this fish was notably adaptable to brackish and marine pond conditions (Sadek, 2000). Gilthead sea 

bream are widely distributed throughout the mediterranean countries and the production rate increased 

from 2003 to 2007 by 109% in Egypt (Yeroulanos, 2010). Egypt production was 2884 tonnes in 2007, 

representing 39 % of sea bream world production, (FAO 2009). 

Fish meals provide dietary protein with essential amino acid profiles similar to dietary requirements. 

However, much work is being done to reduce its proportion in commercial diets by partial substitution 

with various alternative animal and vegetable protein sources, in order to guarantee the supply of high 

quality diets to fish farmers, avoiding availability, quality and costs oscillations associated with fish meal 

(Tacon and Jackson, 1985). 

Among plant protein sources, some studies reported that partial substitution of dietary fish meal with 

corn gluten meal (12 to 26% of the diet) has lead to satisfactory results of growth rates and feed 

utilization in diets for rainbow trout (Moyano et al., 1992).  

Gomez-Requeni
 
et al. (2004), Vega-Rubin et al. (2004) and Sitja-Bobadilla et al. (2005) studied 

the effect of partial or total replacement of fish meal (FM) by a mixture of plant protein (PP) sources 

(corn gluten, wheat gluten, extruded peas, rapeseed meal and sweet white lupin) in juvenile gilthead sea 

bream diets. Final body weight was progressively decreased with PP inclusion. However, at the end of the 

trial, specific growth rates (SGR) were reduced only by 2.4% and 4.2% in 50% PP and 75% PP groups and 

their feed efficiency (FE) was significantly improved in comparison with fish fed the FM diet. At the 

highest replacement level (100% pp), SGR was highly reduced (21.6%) and feed efficiency was not 
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changed with respect to FM fed fish. They concluded that it is possible to replace fish meal by PP without 

any adverse effect on gilthead sea bream growth and feed conversion ratio.  

On the other hand Santigosa et al., (2011) found that final body weight and feed intake decreased 

progressively and significantly with the increase of dietary plant protein content. Conversely, feed and 

protein efficiency values were high in fish fed plant protein diets, and the best protein efficiency ratio was 

found in fish fed the 75% PP diet.  

De Francesco et al. (2007) studied the effect of diets either based on fish meal (diet FM) or on a 

mixture of plant protein sources such as corn gluten meal, wheat gluten, extruded peas, rapeseed meal and 

extruded whole wheat (diet PP), replacing 75% of fish meal protein. Feed intake was higher in sea bream 

fed diet FM (0.48 versus 0.44), while feed efficiency and protein efficiency ratio were significantly higher 

in sea bream fed PP (0.83 versus 0.77 and 2.0 versus 1.76, respectively). The whole-body composition 

was similar between the two sea bream groups and no differences were observed. 

Stocking density is one of the most important parameters affecting the growth, performance, and 

productivity in fish farming activities. A specific stocking density can have either positive or negative 

effects on fish growth, and this interaction seems to be species-specific (Merino et al., 2007). 

Crowding is a factor involved in physiological stress and responsible for the increase in plasma 

cortisol, which plays an important role in the low efficiency of immunological responses under these 

conditions (Barton, 2002; Mommsen et al., 1999 and Di Marco et al., 2008). Some studies showed the 

increase in stocking densities improved growth performance parameter in gilthead sea bream (Yilmaz and 

Arabaci 2010), in sea bass (Papoutsoglou et al., 1998 and Sammouth et al., 2009) this improved related to 

the immunological responses and physiological processes, mainly those related to metabolism and 

behavior (Vijayan et al., 1990; Irwin et al., 1999; Barcellos et al., 2004; Kristiansen et al., 2004; Schram 

et al., 2006). In gilthead sea bream, Sparus aurata, different stocking densities altered fatty acid 

metabolism, with a decrease in hepatic oleic acid, a monounsaturated fatty acid important as energy 

source, mainly in higher stocking densities (Montero et al., 1999).  

Stress in farmed fish is of considerable significance to both welfare and productivity as it has been 

linked to reduction in growth, abnormal behavior and immuno-depression (Wedemeyer, 1997; Ashley, 

2007). Particular attention has been drawn to stocking density  as one of the key factors to influence the 

perceived level of stress in fish (Ellis et al., 2002; Turnbull et al., 2005; North et al., 2006). Higher 

stocking density increased the response to an acute stress or, however this effect was dependent on 

feeding level and significantly reduced in well fed fish (Lupatsch et al., 2010). 

Pond area also raise growth rates in terms of increased space leads to increase in growth rates in 

gilthead sea bream (JICA 2010) and in tilapia (Abouzied and Hassouna 2006) 

This study was conducted to investigated the effects of partial replacement of fish meal protein with 

plant protein source, two stocking density and concrete pond area on the growth performance, feed 

utilization and body composition of fry sea bream. 

 

MATERIALS AND METHODS 

 

Experimental design 

Gilthead Sea bream (Sparus aurata L. ) fry were obtained from a private hatchery in Ismaelia 

governorate. Fish were acclimated to laboratory conditions for 14 days before being randomly distributed 

into concrete  ponds of 1 m
3
 and 10 m

3
 water capacity in two trials, in National Institute of Oceanography 

and Fisheries (NIOF), Shakshok fish research station, El Fayoum Governorate. The water was obtained 

from Lake Qaroun. Water temperature ranged  from 28 to 33°C and water salinity ranged from 29 to 

32 ‰. Oxygen concentration was suitable (5.3-6.8 Mg/L) and pH ranged  from 7.07 to 7.55. Fish of 0.21 

±0.02 g initial body weight were used. 

Diets and stocking density 

Fish were fed on three diets where the animal protein source was substituted by  33%, 50%  and  66 

plant protein (PP) source (mixture of  corn gluten, yellow corn and soybean meal)  and two stocking  

densities (40 and 55 fry/ concrete pond ) twelve experimental concrete ponds of 1 m
3
 water capacity each 

were used, in duplicate groups. The diet were formulated  to contain about 45% crude  protein (Table 1). 

Diets were free of amino acids and were hand made. During the growth trial, each diet was randomly 
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allocated to duplicate concrete ponds of fish. Trial began 20/ 6/ 2011 and ended 18/ 9/ 2011 ( 90 days ). 

Feed was offered   by hand at three meals/day (8:00, 12:00 and 15:00 h) at 10% of body weight   daily 

and the amount of diets were readjusted after each weighing. 

ponds area. 

Fish of 0.21 ±0.02 g initial body weight were allocated with 55 fry/ m
3
 into two different concreat 

pond sizes (1 m
3
 and 10 m

3
).  

Statistical analysis 

The data were analyzed by one-way ANOVA and significant differences were determined by 

Duncan’s Multiple Range Test at 5% level using SPSS Statistical Package Program (SPSS, 2010) 8.0, 

released version. 

 

Table (1). Composition of the experimental diets used in the first Experiment.  

Ingredients % 
Diets 

33% PP 50%PP 66% PP 

Fish meal, (CP 71%) 43 32 22 

Soybean, (CP 44%) 20 20 24 

yellow corn 16 14 10 

Corn glutin, (CP 60%) 8 21 30 

Calcium phosphat 1 1 1 

vit & Min. ** 2 2 2 

Linseed oil 10 10 11 

Chemical composition (as fed, %) 

Dry matter, DM 92.05 89.85 90.56 

Crude protein, CP 45.73 45.52 45.18 

Ether extract, EE 15.61 15.61 15.66 

Crude fiber, CF 2.01 4.21 2.20 

Ash 7.69 7.44 7.69 

Nitrogen free extract. NFE
1
 21.01 17.07 19.83 

GE, kcal/g* 4.999 4.916 4.932 

Prices of Kg, L.E 11.05 10.59 10.46 

1, Calculated by differences . 

* Calculated according to NRC, 1993. 

** According to Santigosa et al., 2011 

 

RESULTS AND DISSCUSIONS:  

 

1- Effect of partial replacement of fish meal by plant protein sources (regardless stocking density 

effect) on: 

1- Growth performance and survival rate of gilthead Sea bream. 

Results of growth performance parameters and survival rate of fish fed with the three different diets 

are shown in Table (2).  

The results cleared that the partial replacement of fish meal protein with plant protein had significant 

effects (P0.05)  on the growth performance parameters such as final weight, total gain, daily gain and 

SGR. While the highest values were obtained by the diet contained 33% of protein from plant protein 

compared with other diets ( 50 and 66% PP). Survival rate was within the range 83.55–86.58%, and 

significant differences were observed. These results led to believe that the fish meal presented in the diet 

resulted in improving  growth rate as it has better essential  amino acid profile and a good source of 

essential minerals and vitamins. These results agreed with the results    of Gomez-Requeni et al. (2004); 

Sitja-Bobadilla el al. (2005) and Vega-Rubin et al. (2004) who obtained significant differences with 
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growth performance parameters in Sea bream fed plant protein source diets, compared with those fed fish 

meal diet. On the other hand these results disagree with  Robaina et al. (1997) who found that no 

observed significant differences in growth  in fish fed plant protein source diet  (Corn gluten meal CGM) 

compared with those fed fish meal diet.  

2- Feed utilization  

The results in Table (3) showed that significant differences (P0.05) were obtained in all feed 

utilization parameters between treatments. Feed intake values were highest  with diet containing (33% 

PP). The best FCR was recorded with diet containing  (33% PP), where the worst FCR was recorded with 

diet containing (66% PP).  Similar results were obtained for PER and EER, although values obtained for 

fish fed 33% PP diet were relatively higher than those fer 50 and 66% PP diets. PPV values were highest  

with diet containing (50% PP), but EPV values were highest  with diet containing (33% PP). This may 

due to that Sea bream could digest and assimilate the FM protein in their bodies better  than plant protein. 

The highest feed consumption values were observed by fish fed higher levels of FM. These results agreed 

with the results of Gomez-Requeni et al. (2004); Sitja-Bobadilla el al. (2005) and Vega-Rubin et al. 

(2004) but it differs from data obtained by Robaina et al. (1997), who reported that higher feed 

consumption was observed for fish fed higher levels of CGM compared with those fed fish meal diet.  

 

Table (2). Effect of partial replacement of fish meal protein by plant protein sources on growth 

performance and survival rate of gilthead Sea bream.  

Item 
Diets 

SED 
33% PP 50% PP 66% PP 

Initial weight (g/fish) 0.21 0.21 0.21  

Final weight (g/fish) 2.42
a
 1.54

b
 1.41

b
 0.365 

Total gain (g/fish) 2.21
a
 1.33

b
 1.20

b
 0.365 

Daily gain (mg/d) 24.56
a
 14.78

b
 13.33

b
 4.032 

SGR ( %/d) 2.72
a
 2.21

b
 2.12

b
 0.225 

Survival rate, % 86.46
a
 83.55

b
 86.58

a
 0.252 

* Average in the same row having different superscripts (a and b) differ significantly P0.05 

* SED is the standard error of difference 

 

Table (3). Effect of partial replacement of fish meal protein by plant protein sources on feed 

utilization of gilthead Sea bream.  

Item 
Diets 

SED 
33% PP 50% PP 66% PP 

Feed intake (g/fish) 7.87
a
 5.25

b
 4.90

b
 1.122 

FCR 3.56
b
 3.95

ab
 4.08

a
 0.185 

Protein utilization  

PER 0.61
a
 0.56

ab
 0.54

b
 0.03 

PPV (%) 6.55
b
 8.28

a
 6.97

b
 0.351 

Energy utilization  

EER 0.056
a
 0.052

ab
 0.050

b
 0.0024 

EPV  (%) 8.52
a
 7.80

b
 7.72

b
 0.346 

* Average in the same row having different superscripts ( a and b ) differ significantly P0.05. 

* SED is the standard error of difference 

 

II- Effect of stocking density (regardless diets effect ) on: 

1- Growth performance and survival rate of gilthead Sea bream regardless of protein source. 

Results of growth performance and survival rate are shown in Table (4). The results showed that 

insignificant differences (P0.05) were obtained in final weight, total weight gain, daily gain, SGR and 

survival rate. Growth performance parameters were highest with stocking density 55 fry/m
3 

compared 

with stocking density 40 fry/m
3
. Final body weight (g), total weight gain (g), daily gain (mg/d), SGR% 

and survival rates for stocking density 55 fry/m
3 

were 2.03, 1.82, 20.21, 2.51 and 85.49% respectively. 

Growth parameters for stocking density 40 fry/m
3
 were 1.53, 1.32, 14.67, 2.21 and 85.56%, respectively.    
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The results indicated that Stocking density of 55 fry/m
3
 improved  the growth performance compared 

with stocking density 40 fry/m
3
. these results agreed with the resulted obtained by Yilmaz and Arabaci 

2010 who indicated that high stocking density (44 fish/m
3
) cause to improve, growth, feed efficiency and 

gross benefit compared to low and medium stocking densities (36 and 40 fish/m
3
) in gilthead sea breams. 

Such trend was mentioned with growth studies reported for sea bass (Papoutsoglou et al., 1998 and 

Sammouth et  al . ,  2009, Arctic  charr  (Wallace et  al . ,  1988;  Jorgensen et  al . ,  1993).          

 

Table (4). Effect of stocking density on growth performance and survival rate of gilthead Sea 

bream.  

Item 
Stocking density/m

3
 

SED 
40 fry/m

3
 55 fry/m

3
 

Initial weight (g/fish) 0.21 0.21  

Final weight (g/fish) 1.53 2.03 0.367 

Total gain (g/fish) 1.32 1.82 0.367 

Daily gain (mg/d) 14.67 20.22 4.139 

SGR ( %/d) 2.21 2.52 0.207 

Survival rate, % 85.56 85.49 1.511 

* Average in the same row having different superscripts ( a and b) differ significantly P0.05. 

* SED is the standard error of difference 

 

2- Feed utilization  

 Results of feed utilization parameters are shown in Table (5) The results showed insignificant 

differences (P0.05) were obtained in feed intake, FCR, PER, PPV, EER and EPV. Results of feed 

utilization parameters were highest with stocking density 55 fry/m
3 

compared with stocking density 40 

fry/m
3
. Results showed that feed intake (g/fish), FCR, PER, PPV, EER and EPV%  for stocking density 

55 fry/m
3 

were 6.78, 3.79, 0.0059, 7.58, 0.055 and 8.43, respectively. The  same feed utilization for 

stocking density  40 fry/m
3
 were 5.22, 3.96, 0.0057, 6.77, 0.053 and 8.2 respectively. These results  

indicated that the best FCR was recorded with stocking density 55 fry/m
3
.  

 

 

Table (5). Effect of stocking density on feed utilization of gilthead Sea bream. 

Item 
Stocking density/m

3
 

SED 
40 fry/m

3
 55 fry/m

3
 

Feed intake (g/fish) 5.22 6.78 0.948 

FCR 3.95 3.73 0.246 

Protein utilization  

PER 0.55 0.59 0.04 

PPV (%) 6.77 7.58 0.636 

Energy utilization  

EER 0.051 0.054 0.0036 

EPV (%) 7.82 8.27 0.701 

* Average in the same row having different superscripts ( a and b ) differ significantly P0.05. 

* SED is the standard error of difference 

 

III- Effect of partial replacement of fish meal protein by plant protein sources and stocking density 

(interaction between diets and stocking density)  on: 

1- Growth performance and survival rate of gilthead Sea bream. 

Results of growth performance parameters and survival rate of fish fed with the three different diets 

at both densities are shown in Table (6). Acceptance of the experimental diets was good with 

increased levels of fish meal.  

javascript:;
javascript:;
javascript:;


Abou Zied et al. 

 871 

The results cleared that the partial replacement of fish meal protein with plant protein had significant 

effects (P0.05) on the growth performance parameters (final weight, total gain, daily gain and SGR). 

While the highest values were obtained with the diet contained 33% PP under stocking densities 55 

fry/m
3
. The diets contained 50 and 66% PP under stocking densities 40 fry/m

3
 had the lowest value than 

other treatment. Final body weight was progressively decreased with increasing PP under both densities. 

Final body weight, total gain, daily gain and SGR values were progressively with stocking densities 55 

fry/m
3
 compared with stocking densities 40 fry/m

3
 under three different diets. The improvement of all 

growth performance parameters tested in diets containing higher levels of FM under both densities. 

These results led to believe that the fish meal presented in the diet contain a good smell which attract the 

fish to consume the diet and resulted in improving growth rate as it has better essential amino acid profile 

and a good source of essential minerals and vitamins.  

These results agreed with the results of  Gomez-Requeni et al. (2004); Sitja-Bobadilla el al. (2005)  

and Vega-Rubin et al. (2004) who obtained significant differences with growth performance parameters 

in   Sea bream fed on plant protein sources diets compared with those fed fish meal diet. Fish fed diets 

high in dietary level of plant protein (SBM) generally exhibit progressive impairment of growth 

and increased feed conversion ratios, Such trend was mentioned by Krogdahl et al., 2003 and 

Rumsey et al., 1994. Sensitivity of gilthead sea bream to dietary level of plant protein (SBM) 

inclusion was higher at lower fish weights, Such trend was mentioned by Martinez-Llorens et al. 

( 2007).  

Growth decreased gradually with increasing dietary plant protein. This observation was in line with 

that of Kissil et al. (2000), who reported that there was an inverse relationship between  growth and 

dietary level of plant protein, and growth was reduced in the diet for gilthead sea bream with only 30% 

soy bean replacement level. In contrast, most studies have shown considerable success in partial (40- 75%) 

or total replacement of FM with soybean, such as Atlantic halibut (Berge et al., 1999), Atlantic salmon 

(Refstie et al., 2001), common carp (Escaffre et al., 1997), rainbow trout (Kaushik et al., 1995; Medale et 

al.,1998; Mambrini et al., 1999) and Senegalese sole (Aragao et al., 2003).    

 

Table (6). Effect of partial replacement of fish meal protein by plant protein sources and stocking 

density on growth performance and survival rate of gilthead Sea bream.  

Diet 33% PP 50% PP 66% PP  

SED 

 
Density/m

3
 40 55 40 55 40 55 

Item  

Initial weight (g/fish) 0.21 0.21 0.21 0.21 0.21 0.21  

Final weight (g/fish) 2.09
ab

 2.74
a
 1.29

b
 1.79

ab
 1.22

b
 1.57

ab
 0.494 

Total gain (g/fish) 1.88
ab

 2.53
a
 1.08

b
 1.58

ab
 1.01

b
 1.36

ab
 0.494 

Daily gain (mg/d) 20.8
ab

 28.1
a
 12.0

b
 17.5

ab
 11.1

b
 15.1

ab
 5.493 

SGR (%/d) 2.55
ab

 2.85
a
 2.02

b
 2.38

ab
 1.95

b
 2.24

ab
 0.291 

Survival rate, % 86.67 86.25 83.34 83.75 86.67 86.48 4.963 

* Average in the same row having different superscripts ( a and b ) differ significantly P0.05. 

* SED is the standard error of difference 

 

2- Feed utilization. 

Results of feed utilization of fish fed with the three different diets at both densities are shown in 

Table (7).  Feed intake had significantly different between treatments (P0.05) and  value was highest 

with diet contained (33% PP) under stocking density 55 fry/m
3
. Feed  intake values were lowest with diets 

contained (50 and 66% PP) under stocking densities 40 fry/m
3
.  FCR values were not significantly 

different between treatments (P0.05), the best FCR was recorded with diet (33% PP) under stocking 

density 55 fry/m
3
. The lowest FCR was recorded with diet (66% PP) under stocking density 40 fry/m

3
. 

The improvements in  FCR for groups fed higher levels of fish meal under both densities. PPV values 

had significantly different between treatments (P0.05) and value was relatively highest with diet (50% 

PP) under stocking density 55 fry/m
3
. There were no significant differences in EPV values between 

treatments (P0.05) and value was relatively highest with diet (33% PP) under stocking density 55 fry/m
3
. 

Similar results were obtained for PER and EER, although values obtained for fish fed 33% PP diet under 

stocking density 55 fry/m
3
 were relatively highest followed stocking density 40 fry/m

3
 under the same 
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diet than those for 50 and 66% PP diets under both densities and were not significantly different at 

(P0.05).  These results may due to that Sea bream could digest and assimilate the FM protein in their 

bodies better than plant protein.  

These results agreed with the results of  Gomez-Requeni et al. (2004); Sitja-Bobadilla el al. (2005)  

and Vega-Rubin et al. (2004) who obtained significant differences with feed utilization parameters in Sea 

bream fed on plant protein sources diet compared with those fed fish meal diet.   

A reduction in diet acceptability was observed in this study when fish were fed diets with high FM 

replacement level by plant protein. The reduction in diet palatability usually results in a decrease in feed 

intake, which could in turn cause reduced growth (Kissil et al., 2000; Aragao et al., 2003). Diet 

palatability differences could have been resulted from the removal of more palatable factors (e.g. FM) 

replaced by plant protein (Kissil et al., 2000).    

The higher feed consumption observed for those fish fed higher levels of FM, Such trend was 

showed by Gomez-Requeni et al. (2004); Sitja-Bobadilla el al. (2005)  and Vega-Rubin et al. (2004). On 

the other hand, the rtesult  dissagreed with  data obtained by Robaina et al. (1997) who reported higher 

feed consumption observed for fish fed high levels of CGM compared with those fed fish meal diet. Also 

Kokou et al. (2012) who found an increase in feed consumption with increasing bioprocessed soy 

product (BS) inclusion. 

The higher feed intake observed by sea bream fed higher levels of FM  with respect to those fed diet 

based on levels of plant protein sources, differs from data obtained by Robaina et al. (1995), who did not 

find any difference in feed intake of sea bream fed diets with different levels of plant protein sources 

througth 2 months. The lower feed intake with highest PP diet could be due to lower palatability of this 

feed as explained by Pereira  and Oliva-Teles (2002). Similar results  for PER agreed with the results of 

Robaina et al. (1997) who showed similar results for PER at feeding Sea bream fed on plant protein 

source diets.    

 

Table (7). Effect of partial replacement of fish meal protein by plant protein sources and stocking 

density on feed utilization of gilthead Sea bream.   

Diet 33% PP 50% PP 66% PP  

SED 

 
Density/m

3
 40 55 40 55 40 55 

Item  

Feed intake (g/fish) 6.89
ab

 8.84
a
 4.50

b
 5.99

ab
 4.28

b
 5.52

ab
 1.524 

FCR 3.66 3.49 4.17 3.79 4.24 4.06 0.329 

Protein utilization  

PER 0.60 0.63 0.53 0.58 0.52 0.55 0.0005 

PPV (%) 6.35
b
 6.69

ab
 7.88

ab
 8.60

a
 6.72

ab
 7.02

ab
 0.605 

Energy utilization  

EER 0.055 0.057 0.049 0.054 0.048 0.050 0.0043 

EPV (%) 8.28 8.67 7.39 8.11 7.46 7.75 0.620 

* Average in the same row having different superscripts ( a and b ) differ significantly P0.05. 

* SED is the standard error of difference 

 

IIII- Effect of partial replacement of fish meal by plant protein sources and stocking density on fish 

body composition of gilthead Sea bream. 

Body chemical composition and energy content of gilthead Sea bream at the beginning and at the end 

of the experiment are shown in Table (8). The results in trial one showed that significant differences 

(P0.05) were obtained in moisture, CP, EE and GE of body composition  at the end of the experimental 

period, however ash had insignificant differences. The lowest protein content was with diet contained 

(33% PP), but the highest content of EE was with diet (33% PP).  

These results agreed with the results of  Gomez-Requeni et al. (2004) who obtained significant 

differences with body chemical composition in Sea bream fed on plant protein sources diets compared 

with those fed fish meal diet, differs from data obtained by Kokou et al. (2012); de Francesco et al. 
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(2007); Venou et al. (2006); Robaina et al. (1997); Robaina et al. (1995) and Nengas et al. (1996) who 

did not find any difference in body chemical composition in sea bream fed diets with different levels of 

plant protein sources.  

 

Table (8). Effect of partial replacement of fish meal protein by plant protein sources and stocking 

density on fish body chemical composition and energy content (% wet weight ) of gilthead 

Sea bream. 

Item Start 
Diets 

SED 
33% PP 50% PP 66% PP 

Moisture (%) 71.94 74.83
a
 72.82

c
 73.64

b
 0.217 

CP (%) 12.83 10.86
c
 14.60

a
 12.86

b
 0.087 

EE (%) 7.06 9.45
a
 7.13

c
 8.52

b
 0.084 

Ash (%) 8.17 4.72 5.17 4.81 0.217 

GE, kcal/g 1.390 1.505
ab

 1.497
b
 1.530

a
 0.0104 

* Average in the same row having different superscripts ( a and b ) differ significantly P0.05. 

* SED is the standard error of difference 

 

Effect of concrete ponds area on: 

1- Growth performance and survival rate of gilthead Sea bream. 

Results of growth performance and survival rate are shown in Table (9). Acceptance of the 

experimental diet was good under concrete ponds area (10 m
3
).  

The results showed that significant differences (P0.05) were  obtained in final body weight, total 

gain, daily gain and SGR, however survival rate had insignificant differences. Results of growth 

performance parameters were highest with concrete ponds area (10 m
3
), however survival rate was 

relatively highest with concrete ponds area (1m
3
) compared with concrete ponds area (10 m

3
). Final body 

weight and SGR were progressively with concrete ponds area (10 m
3
). Results show that final weight (g), 

total weight gain (g), daily gain (mg), SGR% and survival rates for concrete ponds area (10 m
3
) were 8.41, 

8.21, 91.06, 4.09 and 84.29%, respectively. Also growth parameters for concrete   ponds area (1m
3
)  were 

1.57, 1.36, 15.06, 2.23  and 86.48%, respectively. The results indicated that concrete ponds area (10 m
3
)  

improved the growth performance compared with concrete ponds area (1m
3
). The present results agree 

with data obtained by JICA 2010 who reported increased yield of sea bream. On the other hand there is a 

positive correlation between pond area and fish growth confirming the results previously obtained by 

Milstein (1995) who reported that carp and tilapia yields increased as the pond area increased and Ishak 

(1986) and Abouzied and Hassouna (2006) who reported that the highest growth rate of Oreochromis 

niloticus reared in hapas or net cages was recorded in fish reared in the largest hapa or cage.  

2- Feed utilization. 

Results of  feed utilization is shown in Table (10). The results showed that significant differences 

(P0.05) were obtained in all feed utilization parameters between treatments. Feed intake and EPV values 

were highest  with concrete ponds area (10 m
3
). The best FCR was recorded with concrete ponds area (10 

m
3
) compared with (1m

3
). PPV values were relatively highest with concrete   ponds area (10 m

3
). PER 

and EER values were similar results obtained for all treatments, although values obtained were relatively 

highest with concrete ponds area (10 m
3
) compared with concrete ponds area (1m

3
).   The  increase in fry 

final weight as the area of pond increased is desirable by fry producers. Also, FCR tended to improve as 

the area of pond increased but survival rate tended to decrease with 10 m
3
 pond compared with the 

smallest area. Such results may suggest that FCR is pseudo due to the higher presence of natural feed as 

the pond area increased. Such increase  in natural food is due to the higher fry population beside their 

residues    (feces and feed residues). So fry tended to depend on such food beside that supplied. Also, the 

increase in fry raceway by increasing pond area may had a role in this connection. But the higher 

competition on natural and artificial food as well as the longer raceway may resulted in lower survival 

rate with larger pond (10 m
3
). Moreover, the increase in growth rate as area of pond increased may had a 

role in reducing survival rate due to the expected higher predation between fries (Popma and Green, 

1990). 
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Table (9). Effect of concrete ponds area on growth performance and survival rate of gilthead Sea 

bream.  

Items 
Concrete ponds area 

SED 
1 m

3
 10 m

3
 

Initial weight, g 0.21 0.21  

Final weight, g 1.57
b
 8.41

a
 0.756 

Total gain, g 1.36
b
 8.20

a
 0.756 

Daily gain, mg 15.11
b
 91.11

a
 8.411 

SGR, % 2.24
b
 4.10

a
 0.104 

Survival rate, % 86.48 84.29 2.476 

* Average in the same row having different superscripts ( a and b ) differ significantly P0.05. 

* SED is the standard error of difference 

 

Table (10). Effect of concrete ponds area on feed utilization of gilthead Sea bream. 

Item 
Concrete ponds area 

SED 
1 m

3
 10 m

3
 

Feed intake, g/fish 5.52
b
 25.85

a
 2.351 

FCR 4.06
a
 3.15

b
 0.330 

Protein utilization  

PER 0.54
b
 0.70

a
 0.00045 

PPV, % 6.96
b
 7.59

a
 0.477 

Energy utilization  

EER 0.050
b
 0.064

a
 0.0042 

EPV, % 7.75
b
 10.54

a
 0.597 

* Average in the same row having different superscripts ( a and b ) differ significantly P0.05. 

* SED is the standard error of difference 

 

3- Body composition. 

Body chemical composition and energy content of gilthead Sea bream at the beginning and at the end 

of experiment are shown in Table (11). The results showed that significant differences (P0.05) were 

obtained in moisture, CP, EE, ash and GE of body composition at the end of the experimental period. 

Moisture, EE and GE values were relatively highest with concrete ponds area (10m
3
), however CP and 

ash values were relatively highest with concrete ponds area (1m
3
).       

 

Table (11). Effect of concrete ponds area on fish body chemical composition and energy content (% 

wet weight ) of gilthead Sea bream. 

Items Start 
Concrete ponds area 

SED 
1 m

3
 10 m

3
 

Moisture (%) 71.94 73.64
b
 74.59

a
 0.299 

CP (%) 12.83 12.86
a
 10.94

b
 0.072 

EE (%) 7.06 8.52
b
 10.75

a
 0.166 

Ash (%) 6.17 4.98
a
 3.72

b
 0.159 

GE, kcal/g 1.390 1.530
b
 1.632

a
 0.019 

* Average in the same row having different superscripts ( a and b ) differ significantly P0.05. 

* SED is the standard error of difference 

 

CONCLUSION 

 

From the aforementioned results, it could be concluded that diets conained 33% PP and stocking 

density 55 fry/m
3
 and pond area of 10 m

3
 were the best growth performance and feed utilization under 

experimental conditions. 
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ض  الاسمىتية على اتأثير استبذال بروتيه مسحىق السمك بمصادر بروتيه وباتى وكثافة التخسيه ومساحة الاحى

 .اوتاج زريعة الذويس

 

ابىزيذ \رمضان محمذ
1
و محمذ محمذ السعيذ حسىوة 

1
و رجب عبذ الرجال محمذ 

2
و حامذ حامذ السيذ صالح 

2  

1
 مصر -جامعة الفيىم -كلية السراعة 

 مصر. -قىمى لعلىم البحار والمصايذ المعهذ ال2

 

 اٌخجزبت الأوٌٍ ٌذراست حأثُز الاسخبذاي اٌجشئٍ ٌبزوحُٓ ِسحىق اٌسّه باٌبزوحُٓ إٌباحٍػٍٍ سرَؼت أسّان اٌذُٔس.  حجزبخُٓأجزَج 

سرَؼت/َ 11، 11) حخشَٓ خُٓحأثُز وثاف ححج %(66% و %11، 11)
1

َ 81، 8. اٌثأُت درسج حأثُز حجُ اٌحىض )(
1

 لذ اظهزث و  (.

الاسخبذاي اٌجشئٍ ٌبزوحُٓ ِسحىق اٌسّه باٌبزوحُٓ إٌباحٍ واْ ٌت حأثُز ِؼٕىٌ ػٍٍ ِظاهز إٌّى ِخّثٍت فٍ فٍ اٌخجزبت الاوًٌ أْ إٌخائج 

. ُٓ ٔباحٍ% بزوح11اٌىسْ إٌهائٍ واٌشَادة اٌىٍُت وِؼذي إٌّى إٌىػٍ وواْ أػٍٍ لُُ حُ اٌحصىي ػٍُها  ِغ اٌؼٍُمت اٌخٍ أحخىث ػٍٍ 

 ٌٍؼلائك اٌّحخىَت ػٍٍ ٔسبتع ِؼذي اسخهلان اٌغذاء اارحفٌىحظ و % 16.11 -% 11.11َبُٓ  واٌذي اخخٍف ِؼٕىَا وحزاوح ِؼذي اٌبماء

أثُز اٌىثافت ٌخ. وبإٌظز 1َ /سّىت 11وثافت ححج ِؼذي ئك الاخزي ِمارٔت باٌؼلا % بزوحُٓ ٔباحً(11) وبُزة ِٓ بزوحُٓ ِسحىق اٌسّه

سرَؼت/َ 11اوضحج إٌخائج أْ 
1

سرَؼت/َ 11حسٕج ِظاهز إٌّى وِؼذي اٌخحىًَ اٌغذائً ِمارٔت باٌىثافت  
1

 أثزث اٌؼلائك ػًٍووذٌه  

  .% بزوحُٓ ٔباحً اوثز حأثُزا ػًٍ بزوحُٓ اٌجسُ والالً ػًٍ ِسخخٍص الاَثُز11ووأج ػٍُمت  ِؼٕىَا ٌلأسّاناٌخزوُب اٌىُّاوي 

ولوذ سوجً ِؼوذي اٌخحىَوً اٌغوذائٍ   ححسوٓ حأثُز ِؼٕوىٌ ػٍوٍ ِظواهز إٌّوى و واْ ٌهاِساحت اٌحىض  اْ اٌخجزبت اٌثأُتٔخائج اظهزث 

َ 81اٌحىض اٌىبُز )
1

 ( اػًٍ اٌمُُ .

 


