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ABSTRACT  

A total number of two hundreds and seventy apparent healthy 

Oreochromis. niloticus (30.0±2.0 g) was used to evaluate the effect of 

dietary supplementation with probiotic bacteria (commercial and isolated 

Bacillus amyloliquefaciens) at a level of  0.1x10
10

g/ kg diet and/or 

overcrowding stress on fish growth performance, immune status and 

economic efficiency. 

Fish were divided into three groups. The first group (G1) was fed on 

basal diet (D1) without probiotic supplementation. The second group (G2) 

was fed on basal diet supplemented with commercial probiotic (D2). The 

third group (G3) was fed on basal diet supplemented with isolated 

probiotic (D3). Each group was subdivided into two subgroups, subgroup 

A was maintained at density of 10 fish/ aquaria (considered as optimum 

density), and subgroup B was maintained at density of 20 fish/aquaria 

(considered as high density).  

 The obtained results showed that the difference in initial and final 

body weight (IBW & FBW), total body weight gain (TWG), feed 

conversion ratio (FCR), and specific growth rate percentage SGR(%) 

values of Nile tilapia fed non supplemented or supplemented with 

probiotic (commercial and isolated) were not significant. Total feed intake 

(TFI) and survivability values were decreased significantly (P<0.01) when 

Nile tilapia was fed diet supplemented with probiotic bacteria (Bacillus 
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amyloliquefaciens) sources. Differences in plasma total protein (TP), 

plasma albumin (ALB) and plasma anti-protease, bacteria count and 

survivability (%) were significant (P <0.05 or P <0.01). However, the 

other immunological parameters were not significant. 

The differences in stocking density (10 or 20 fish / aquarium) on 

IBW, FBW and TFI values were not significant. However, there were 

significant differences (P<0.05) in TWG, FCR and SGR values of Nile 

tilapia. Stocking density 10 fish /aquarium improved significantly 

(P<0.05) the TWG, FCR and SGR values as compared to stocking density 

of 20 fish /aquarium. Feed cost required to produce 1kg weight gain for 

stocking density at 10 fish / aquarium) decreased as compared to stocking 

density at 20 fish / aquarium).  

The interaction effect between probiotic sources and stocking 

density revealed that there were significant difference (P <0.05) in FBW 

and TWG of Nile tilapia, while IBW value was not significant. The highest 

values of FBW and TWG values were obtained when Nile tilapia was fed 

diet supplemented with probiotic and stocking density at 10 fish 

/aquarium. On the other hand, the lowest values of FBW and TWG values 

were observed when Nile tilapia was fed diet non-supplemented with 

probiotics sources and 20 fish / aquarium.  

Conclusively, from the previous results, it could be concluded that 

diet supplemented with isolated probiotic and stocking density 10 fish 

/aquarium was the best values in growth performance, immunity and 

economical efficiency of Nile Tilapia (Oreochromis niloticus). 

Keywords: Commercial and isolated Bacillus amyloliquefaciens, 

probiotic, overcrowding, growth, immune status,  economic 

efficiency, Oreochromis niloticus. 

  

 INTRODUCTION 

  Aquaculture is an important and valuable source of easily digestible 

animal protein with high nutritional value. It could be considered the cheapest 

animal protein that can cover the world's increase demand. Tilapia are one of the 

most cultured fish species because of their tolerance to environmental changes 

such as; wide pH fluctuations, high ammonia and nitrite levels and low dissolved 

oxygen levels (Ardjosoediro and Ramnarine, 2002). Nile tilapia (Oreochromis 



   

 

 

 

niloticus) has an excellent faster growth and tolerance even in bad environmental 

water condition (Zahidah et al., 2012).  

Nevertheless, the most important stressor that affects the fish farming is 

the exposure of fish to overcrowding during the intensification. This was 

resulting in a set of adverse changes to the health and growth of fish by influence 

of blood corticosteroid levels, hematological, physiological responses. Besides, 

damage and erosion that leads to aggressive interactions, which may increase 

susceptibility to secondary infection (Barton, 2002; Ellis et al., 2002).   

Probiotics is a live microbial supplement, which are now used in 

aquaculture as a simple and safe additive that promote the growth performance 

of the host (Newaj-Fyzul et al., 2014).  Probiotics also have been used to 

enhance the immune system, hinder pathogen, and induce stress tolerance 

(Wang et al., 2008).  

Moreover, several studies have revealed possible amelioration of 

crowding stress by dietary supplementation with probiotics in gilthead seabream 

(Varela et al., 2010), and Senegalese sole (Tapia-Paniagua et al., 2014).   

Therefore, the aim of this study was to determine the effects of dietary 

supplementation with commercial and isolated probiotic bacteria (Bacillus 

amyloliquefaciens) and / or overcrowding stress on fish growth performance, 

immunology status and economic efficiency. 
 

MATERIALS AND METHODS 

1. Probiotics and diet preparation 

Two type of Bacillus amyloliquefaciens one isolated and other commercial 

products were used in the present study. The first B. amyloliquefaciens (7HN) 

was previously isolated from the intestine of Calarias gariepinus, which 

identified by 16 SrRNA gene sequencing and was submitted to the Gene bank 

database (accession numbers: KX015882) through the project No 5589, which 

applied at the Department of Fish Diseases and Management (Selim et al, 2019). 

The second was commercial B. amyloliquefaciens, which known commercially 

as Ecobiol, Norel Animal Production that manufactured at Attaka industrial 

zone- Suez Gulf, Egypt. 

Three diets were formulated. The first was a basal control diet (D1) in 

form of pellets and formulated from ground yellow corn, Soya bean meal, fish 

oil, meat meal, fishmeal, mineral, and vitamin mixture to meet the experiment of 
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Nile tilapia according to NRC (2011) as shown in Table 1. The second (D2), was 

supplemented with commercial B. amyloliquefaciens probiotic (Ecobiol) at 10
10

 

CFU/kg of diet depending on the manufacturer's recommended dosage. The 

third diet (D3) was supplemented with 10
10

 CFU of isolated B. 

amyloliquefaciens (7HN) probiotic/ kg of diet (Reda et al., 2018).  

All ingredients were thoroughly mixed and manufactured into pellets at 

1.5 mm in diameter using pelleting machine. Every two weeks, the required diet 

was prepared and stored at refrigerator at 4°C for daily use. In addition, chemical 

analysis of basal diet was determined according to the method described in the 

AOAC (1990). 
  

2. Fish and experimental design  
Two hundred and seventy apparent healthy O. niloticus (30.0±2.0 g, initial 

body weight) fish was used. Fish were acclimated for fourteen days for the 

experimental conditions.  

Water quality criteria was maintained at acceptable level (APHA, 1998). 

Fish were divided into three groups. The first group (G1) was fed basal diet (D1) 

without probiotic supplementation. The second group (G2) was fed on diet 

supplemented with commercial probiotic (D2) at level of 0.1x10
10

g/ kg diet. The 

third group (G3) was fed on diet supplemented with isolated probiotic at level of 

0.1x10
10

g/ kg diet (D3).  Each group was subdivided into two subgroups (A and 

B; each subgroup had triplicates). Subgroup A was maintained at density 10 fish/ 

aquaria (considered as optimum density). Subgroup B was maintained at density 

20 fish/aquaria (considered as high density).  
 

3. Growth performance traits 

The final body weight (FBW), total weight gain (TWG), total feed intake 

(TFI),  feed conversion ratio (FCR), specific growth rate (SGR) and survival 

rate (SR) were calculated as described by Stuart and Hung (1989) and Hevrøy et 

al. (2005) as the follows:   

FCR = Total feed intake (g) / Total weight gain (g) 
SGR = ln (Final weight) - ln (Initial weight) / Culturing days x100 
Weight gain (WG) = Final weight (g) – Initial weight (g) 
SR (%) = Number of fish harvested / Number of fish stocked x100 

 



   

 

 

 

Table 1. Ingredients and chemical analysis of the basal diet. 

Ingredients % 

Ground yellow corn 26.5 

Soya bean meal 22 

Fish oil 5 

Meat meal 20 

Fish meal 25 

Mineral and vitamin mixture(premix)* 1.5 

Total  100.0 

Chemical analysis  

Moisture 0.22±9.49 

Crude protein, CP % 31.61±1.21 

Crude fibers, CF % 2.80±0.21 

Ether extract, EE % 2.58±0.12 

Ash, % 5.85±0.04 

NFE** 47.67±0.36 

Gross energy*** 409.9 

Cost of kg basal diet, LE 15 LE 
*   Each Kg

 
vitamin & mineral mixture premix contained 

 
Vitamin A, 4.8 million IU, D3, 0.8 

million IU; E, 4 g; K, 0.8 g; B1, 0.4 g; Riboflavin, 1.6 g; B6, 0.6 g, B12, 4 mg; Pantothenic 

acid, 4 g; Nicotinic acid, 8 g; Folic acid, 0.4 g Biotin,20 mg , Mn, 22 g; Zn, 22 g; Fe, 12 g; 

Cu, 4 g; I, 0.4 g, Selenium, 0.4 g and Co, 4.8 mg.  

**   Nitrogen free extract (NFE) =100- (CP+ CF+ EE + Ash) 

***Gross energy. Based on 5.65 Kcal/g protein, 9.45 Kcal/g fat and 4.1 carbohydrate Kcal/g 

(NRC, 2004). 

 

4. Blood sample collection for immunological analysis  
At the end of 60 days of feeding regime, from the caudal blood vessels 

for monitoring without anticoagulants and centrifuged at 3000 rpm/15 minutes. 

Estimation of total protein was carried out according to the Biuret method 

using biochemistry kit using spectrophotometer (Model M70; Bausch & Lomb 

Pharma NV, Brussel, Belgium) at 540 Nm described by Weichselbaum, (1946) 

and Gornal et al., (1949). Albumin was determined spectophotometerically as 

implied by the method of Reinhold (1953).Serum globulin was calculated as 

difference between total proteins and albumin.  The level of nitric oxide in 

serum samples was determined as the methods described by Rajaraman et al. 

(1998) Lysozyme activity was determined in serum by turbidometric assay 

utilizing lyophilized Micrococcus lysodeikticu according to Ellis (1990). The 
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commercial kits (Shanghai Focus Medical Science Company, China) were used 

for determination of the complement component 3. The ability of serum to 

inhibit trypsin activity to determine antiprotease activity was assayed according 

to Hanif et al, (2004). 
 

5. Total gut bacterial count 
At the end of experimental period (60 days), fish (3 fish/ replicate) was 

fasten for 24 h then was anesthetized.  Under aseptic condition, the entire 

intestine was extirpated, pooled, homogenized, and diluted with phosphate 

buffer saline then one microliter from this mixture was spread on triplicate 

tryptic soya agar (TSA) plates. The plates were incubated at 28 0C for 24 h. the 

colony was counted from variable plates to calculate the colony forming units 

per gram (CFU/g) (Al-Harbi and Uddin, 2004).  
 

6. Economic efficiency (%) 

The economic efficiency was determined through the following formula:  

Economic efficiency (%) = (A – B) / B x 100 

Where, A= Selling cost of obtained gain,   B= Feeding cost of this gain. 

7. Statistical analysis: 

This experiment was conducted as factorial design (2 probiotic sources x 2 

stoking density). A factorial Analysis of Variance (ANOVA) was statistically 

analyzed according to Snedecor and Cochran (1982) using general linear model 

(GLM) of SPSS software (SPSS Institute, 2014) as the following model:   

Y ijk  = µ + Pi +Dj+ PDij + e ijk 

Where: Yijk = An observation, µ = Overall mean, Pi = Probiotic sources 

supplementation (i= 1 and 2), Stocking density (1and 2), PDij = Interaction effect 

between them and e ijk = Experimental errors. Significant differences between 

treatment means were determined using Duncan's New Multiple Ranges- Test 

(Duncan, 1955). 

 

RESULTS AND DISCUSSION 

Growth performance 

The main values of the initial and final body weight ((IBW and FBW), 

total weight gain (TWG), feed conversion ratio (FCR), specific growth rate 

(SGR, %) and survivability (%) of Nile tilapia as affected by probiotic sources, 

stocking density and their interaction are shown in Table 2.  

https://link.springer.com/article/10.1007/s10695-013-9886-3#CR12


   

 

 

 

Table 2. Effect of Commercial and isolated probiotics and /or overcrowding 

and interaction on growth performance traits of Nile tilapia after 

60 days of feeding. 

a,b and c--- Means in the same column in each classification are bearing different superscripts differ 

significantly (P<0.05) .  

NS: Not significant, *:  P<0.05, **: P<0.01 

IBW: Initial body weight, FBW: Final body weight, TWG: Total weight gain, TFI: Total feed 

intake, FCR: Feed conversion ratio,    SGR: Specific growth rate (%). 

Growth performance traits, g  Items 

Survivability 

 (%) 

SGR 

 (%) 

FCR TFI 

 (g) 

TWG 

 (g) 

FBW 

 (g) 

IBW 

 (g) 

   Probiotics sources (p) 

95.0 

±2.24
a

 

1.21 

±0.06 

1.81 

±0.10 

52.81 

±1.00
b 

29.72 

±1.10 
 

60.61 

±2.07 
 

30.88 

 ±0.11 

G1: Control  

94.17 

± 2.1
a

 

1.25 

±0.03
  

1.62 

±0.04
 

 

51.41 

±0.96
b 

31.26 

±1.05
  

62.06 

±1.13
 

30.80 

±0.12 

G2: 

Probiotics  

product 

84.17 

± 2.39
b
  

1.35 

±0.06
 

1.69 

±0.07 

58.0 

±0.93
a 

34.86 

±1.79 
 

65.66 

±1.66 
 

30.80 

±.029 

G3: 

Probiotics 

Isolated 

** NS NS ** NS NS NS Sig. test 

   Density (D), Fish /aquarium 

91.11 

 ±2.00 

1.32 

±0.03
a

 

1.60 

±0.02
b 

54.07 

±1.32
 

33.75 

±.97
a 

64.46 

±0.96 
 

30.71 

±.140 

10  Fish / 

aquarium 

91.11 

± 2.96 

1.21 

±0.05
b

 

1.80 

±0.08
a 

53.46 

±1.41 

30.14 

±1.69
b 

61.08 

±1.72
 

30.94 

±.150 

20  Fish / 

aquarium 

NS * * NS * NS NS Sig. test 

   Interaction effect ( P x D ) 
93.33 

±3.33
a

 

1.32 

±0.01
a 

1.70 

±0.01
b

 

57.90 

±0.64
a  

34.03 

±.22
a 

65.15 

±0.17
a 

31.17 

±0.13 

10 G1: 

Control  

96.67 

±3.33
a 

 

1.08 

±0.04
 b

 

2.02 

±0.11
a

 

51.08 

±1.34
b

 

25.41 

±1.15
b 

56.11 

±1.11
b 

30.70 

±0.12 

20 

93.33 

±3.33
a

 

1.25 

±0.05
ab 

1.56 

±0.012
b

 

49.78 

±1.95
b

 

31.30 

±1.93
ab 

62.04 

±2.54
ab 

30.73 

±0.20 

10 G2: 

Probiotics  

product 95.0 

±2.89
a 

 

1.25 

±0.03
ab 

1.67 

±0.05
b

 

51.03 

±0.70
b

 

31.22 

±1.33
ab

 

62.08 

±1.50
ab 

30.87 

±0.18 

20 

86.67 

±3.33
ab

 

1.39 

±0.04
a

 

1.51 

±0.07
 b

 

54.54 

±0.1
ab

 

35.92 

±1.45
a 

66.2 

±1.47
a 

30.33 

±0.019 

10 G3: 

Probiotics 

Isolated 81.67 

±3.33
b

 

1.30 

±0.11
a

 

1.75 

±0.14
 b

 

58.27 

±1.98
 a

 

33.79 

±3.58
a 

65.06 

±3.34
a
 

 
31.27 

±0.39 

20 

* *  * * * * NS Sig. test 
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Results obtained showed non-significant differences on initial (IBW), 

(FBW), (TWG), (FCR) and (SGR) values of  Nile tilapia fed basal diet or 

supplemented with probiotic (commercial  and isolated) groups. However, total 

feed intake (TFI) and survivability decreased significantly (P < 0.01) when 

basal diet was supplemented with probiotic. The highest TFI and lowest 

survivability (%) were obtained when isolated probiotic was added to the diet. 

These results are in agreement with  those obtained by Mehrim (2001), Diab et 

al. (2002). Moreover, the same results were obtained by Gatesoupe, (1991) and 

Newaj-Fyzul et al., (2014) who reported that probiotics is a live microbial 

supplement (Zootechnical additives), which are used in aquaculture as simple 

and safe additive that promote growth performance of the host. Probiotics might 

have likely stimulated fish appetite and increased palatability of the food 

offered as indicated by the higher feed intake (Elam 2004). Gatesoupe (1999) 

stated that, the most efficient probiotics for aquaculture may be different from 

those of terrestrial animals, and recommended to develop commercial 

probiotics specifically for aquaculture use. Azad and Al-Marzouk (2008) 

reported that unlike the commercial probiotics, the autochthonous gut bacteria 

would have more persistence in the gut; and therefore, it would be more 

effective than the commercial bacteria. Studies with an autochthonous probiotic 

isolated from the yellow fin bream of Kuwait showed that it persists much 

longer than the commercial probiotic destined for use in veterinary animals 

(Azad & Al-Marzouk 2008). 

The effects of stocking density (10 or 20 fish / aquarium) on IBW, FBW, 

TFI and survivability rate values were  not significant (Table 2). However, there 

were significant differences (P <0.05) in TWG, FCR and SGR values of Nile 

Tilapia. TWG, FCR and SGR were significantly (P<0.05) improved in groups 

10 fish/ aquarium stocking density, these results were in agreement with Hasan 

et al. (2010) who reported higher growth in weight (g) at lower stocking 

densities and the growth rate decreased gradually with increasing densities. 

Moreover, Imani Kapinga et al. (2014) revealed that the results of low density 

(LD) reared fish had better individual growth performance than high density 

(HD) reared fish. They also, added that stocking density had no significant 

effect on survival and FCR of Nile tilapia (Oreochromis niloticus). The same 

authors added that, the lower growth performance of tilapia exhibited at higher 

stocking density could be attributed to the intense antagonistic behavioral 

interaction, competition for food and living space and increased stress. 



   

 

 

 

Moreover, Shourbela et al. (2017) revealed that stocking density had no 

influence on survival rate while, the final weight markedly reduced with 

increased density. They also, added that fish at high density had a higher feed 

intake (%) and feed conversion ratio.   

The interaction effect between probiotic sources and stocking density 

revealed significant differences (P <0.05) on FBW, TWG, FCR and 

survivability (%) of Nile tilapia, while IBW value was  non- significant (Table 

2). The highest values of FBW and TWG values were obtained by of Nile 

tilapia fed diet supplemented with isolated probiotic and stocking density of 10 

fish /aquarium (Table 2). On the other hand, the lowest values of FBW and 

TWG values were observed on Nile tilapia fed non supplemented diet with 

probiotics sources at 20 fish / aquarium as showed in Table 2. Varela et al., 

(2010) found that Sparus auratus fed on Pdp11, a bacterial probiotic for 116 

days either under low density (3 kg/m
3
), or high density (30 kg/m

3
)  are not 

significantly different in immunological and metabolic parameters besides, the 

groups fed on probiotic are significantly higher in growth performance than 

control group even at low or high density. Reda and Selim (2015) pointed that 

in case of the addition of probiotics to fingerlings of tilapia fish were fed at 

concentrations of 1 x 10
4 

and 1 x 10
6
 for 30 days showed that significant 

improvements in body weight and weight gain as well as improved conversion 

factor amyloliquefaciens spores. 
 

Immune parameters 
Significant differences (P <0.05 or P <0.01) were detected in serum total 

protein (TP),  albumin (ALB), anti-protease and total gut bacterial count of Nile 

tilapia fed diet supplemented with probiotic (commercial  and isolated). 

However, the other traits of immunological parameters were non- significant.  

Mohamed (2007) noted that increasing plasma total protein indicates an 

improvement of the nutritional value of the diet. These results were 

disagreement with Eid and Mohamed (2008) who revealed that blood 

measurements had no significant differences in plasma total protein, plasma 

albumin and plasma total globulins of O. niloticus fingerlings fed probiotic as 

growth promoters in commercial diets.   

Stocking density (10 or 20 fish / aquarium) had a significant effects  (P <0.05 or 

<0.01) on globulin and bacteria count. The other traits of mmunological  

parameters were  non-significant (Table 3). Nevertheless, the most important  
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Table 3. Effect of Commercial and isolated probiotics and /or overcrowding 

and interaction on immunological parameters and total gut bacterial 

count of Nile tilapia after 60 days of feeding. 

 



   

 

 

 

 

stressor that affects fish farming is the exposure of fish to overcrowding during 

the intensification. This intensification was resulting in a set of adverse changes 

to the health and growth of fish by influence of blood corticosteroid levels and 

hematological, physiological responses (Barton, 2002; Ellis et al., 2002). 

However, Jia et al. (2016) reported that the activities of lysozyme (LZM), 

alkaline phosphatase (ALP) and esterase in high density (HD) treatment were 

lower than in low density (LD) or medium density (MD) treatments. Moreover, 

Shourbela et al. (2017) revealed that fish at LD showed considerable increase in 

total protein, albumin and globulin as compared with those reared at HD. The 

plasma glucose and cortisol levels elevated in HD-raised fish contrast to LD and 

MD groups. LD-raised fish had more elevated RBCs and WBCs parallel to MD 

and HD. Similarly, lymphocytes, neutrophils, and monocytes (%) decreased 

with increasing density. In addition, serum antioxidant and lysozyme enzymes 

were considerably (P<0.05) higher in LD compared with MD and HD groups. 

Moreover, the interaction effect between probiotic sources and stocking density 

revealed that, there were significant differences (P <0.05 or P <0.01) on total 

protein, albumen, anti-protease, globulin and bacteria count of Nile tilapia, 

while the other traits of immunological parameters were  non-significant  (Table 

3). Cordero et al. (2016) recorded that some fish in the case of high density 

occurs stress, but in the use of probiotics led to improve the immune status and 

proteins responsible for immune processes such as through the killer cells 

lysozyme and c3. The elevated levels of lysozyme activity observed in juveniles 

fed the probiotics, although non statistically significant, but indicates better 

ability to kill pathogenic bacteria by breaking down the cell wall. Shelby et al. 

(2006) and Ferguson et al. (2010), reported similar  results. 
 

Economic efficiency 

In economical point of view, feed cost required to produce 1Kg weight 

gain was reduced by using dietary supplementation with commercial and 

isolated probiotic bacteria (B. amyloliquefaciens) as shown in Table 4. These 

results revealed that using probiotic commercial and isolated bacteria (B. 

amyloliquefaciens) at level of   0.1x10
10

 mg/ kg diet was the best in terms of 

feeding cost of gain weight and economic evaluation. The reduction of feed 

costs was easily observed for the feed cost/Kg weight gain, which decreased 

with the increasing incorporation levels of 0.1x10
10 

probiotic for mono sex  
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Table 4. Effect of Stocking density and/or probiotic type and their interaction 

on economic efficiency after 60 days of feeding. 

a,b and c: Means in the same column in each classification are bearing different  superscripts 

significantly (P<0.05). 

NS: Not significant, *   P<0.05,   **P<0.01.  

 FCR: Feed conversion ratio,   B= Feeding cost of this gain, EE: Economic efficiency (%), 

Price of kg fish: 35 L.E 

 

fingerling Nile tilapia diets (Khattab et al., 2004 and Mohamed et al., 2007). The 

effect of stocking density (10 or 20 fish / aquarium) on feeding cost of gain and  

Economic efficiency, % Items 

EE (%) B FCR Feed cost, LE 

Probiotics sources (p) 

30.89 

±7.01 

24.36 

±1.54 

1.81 

±0.10 

15.00 

±0.00
 b

 

G1: Control  

44.13 

±3.54 

24.78 

±0.49 

1.65 

±0.03 

15.0 

6±0.00
 b

 

G2: Probiotics  product 

39.62 

±5.62 

25.63 

±1.03 

1.71 

±0.07 

15.01 

±0.0.00 

G3: Probiotics Isolated 

NS NS NS ** Sig. test 

Stocking density (D), Fish /aquarium 
45.42 

±1.50
a

 

24.60 

±0.27
b

 

1.64 

±0.02
b

 

15.02 

±0.01 

10  Fish /aquarium 

31.03 

±5.38
b

 

27.09 

±1.14
a

 

1.80 

±0.08
a

 

15.02 

±0.01 

 20  Fish /aquarium 

* * * NS Sig. test 

Interaction effect (  P x D ) 

37.25 

±1.17
a

 

25.50 

±0.19
b

 

1.70 

±0.01
b

 

15.00 

±0.00
b

 

10 G1: Control  

16.17 

±5.29
b

 

30.26 

±1.44
a

 

2.02 

±0.11
a

 

15.00 

±0.00
b

 

20 

45.98 

±0.4.45
a

 

24.86 

±0.15
b

 

1.65 

±0.012
b

 

15.06 

±0.00
b

 

10 G2: 

Probiotics  

       product 42.28 

±6.29
a

 

24.70 

±1.09
b

 

1.67 

±0.05
b

 

15.06 

±0.00
b

 

20 

54.40 

±5.74
a

 

22.66 

±0.75
b

 

1.51 

±0.05
b

 

15.01 

±0.00
a

 

10 G3: 

Probiotics  

        Isolated 34.56 

±9.98
ab

 

26.31 

±2.07
ab

 

1.75 

±0.14
b

 

15.01 

±0.00
a

 

20 

* * * ** Sig. test 



   

 

 

 

economic efficiency (%) values were significant (P <0.05) as shown in Table 4. 

The interaction effects between probiotic sources and stocking density were 

significant (P <0.05) on feeding cost of gain and economic efficiency (%) of 

Nile tilapia (Table 4). The highest values of economic efficiency (%) were 

obtained with Nile tilapia fed diet supplemented with probiotic isolated and 

commercial and stocking density of 10 fish /aquarium. On the other hand, the 

lowest values of economic efficiency (%) were observed with Nile tilapia fed 

basal diet with stocking density of 20 fish / aquarium as shown in Table 4. 

Conclusively, from the previous results, it could be concluded that diet 

supplemented with isolated probiotic and stocking density 10 fish /aquarium was 

the best values in growth performance, immunity and economical efficiency of 

Nile Tilapia (Oreochromis niloticus). 
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التجارية   Bacillus amyloliquefaciens ٌبىخُشَا تأثير  البروبيوتيك 

 مع أو إلغاء الكثافة على أداء النمو وقياس المناعة  والمعزولة 
 Oreochromis niloticus  للبلطى النيلى

هالة يوسف حسن 
1

مصطفى ابراهيم توفيق - 
رشا محمد رضا-1

محمد ناجى الجعفري - 2
1
  

ض  -1 ُّت، خاِؼت ٌا ٌٕخ ُا وا ٌخىٕىٌىخ ٍُت ا حُىْا واٌذواخٓ، و ٔخاج ٌا صش 11511لاصَك، لسُ إ ضلاصَك، ِ   .ٌا

شاض -  2 ت لسُ ِأ ضلاصَك،  وسػَا طشٌ، خاِؼت ٌا ٌُب طب ا ٍُت ٌا ّان ، و ضلاصَك،  ِصش 11511األس  .ٌا
 

   niloticusِٓ صسَؼت اسّان اٌباغً إًٌٍُ   اخشَج اٌخدشبت ػًٍ ػذد  ِائخاْ وسبؼىْ

Oreochromis  (   ْوخدشبت ػاٍُِت   2.0 ± 30.0بّخىسػ وص )ُ2خx3)  (     ٌخمُُُ حأثُش

ٌخداسَت  ا    Bacillus  amyloliquefaciens) االظافاث اٌغزائُت ِٓ اٌبىخُشَا بشوبُىحُه 
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x10واٌّؼضوٌت( ػٕذ  ِسخىي  
10

g / kg   0.1    ِغ وثافت اٌسّه فً اٌحىض ػًٍ أداء ّٔى

 .األسّان واٌحاٌت إٌّاػُت واٌىفاءة االلخصادَت 

 ػًٍ ػٍُمت وٕخشوي  (G1) الد ِدّىػاث. حُ حغزَت اٌّدّىػت األوًٌحُ حمسُُ األسّان إًٌ ث

(D1) دوْ اظافاث بشوبُىحُه. حُ حغزَت اٌّدّىػت اٌثأُت (G2)  ٍػًٍ ٔظاَ غزائٍ أساس

ػًٍ ٔظاَ غزائٍ أساسٍ  (G3) ، حُ حغزَت اٌّدّىػت اٌثاٌثت.(D2) باظافت  بشوبُىحُه حداسٌ

حُ حمسُُ وً ِدّىػاث اٌخدشَبُت اٌسابمت  إًٌ  ، ثُ  (D3) باظافت بشوبُىحُه ِؼضوي

 10بىثافت  A ِدّىػخُٓ فشػُخُٓ ٌىثافت اٌسّه فً اٌحىض، حُ االحخفاظ باٌّدّىػت اٌفشػُت

بىثافت   B سّىت / حىض أسّان )حؼخبش اٌىثافت اٌّثًٍ( ، وحُ االحخفاظ باٌّدّىػت اٌفشػُت 

 .سّىت / سّىت )حؼخبش وثافت ػاٌُت 20

 و IBW) اٌخٍ حُ اٌحصىي ػٍُها أْ اٌفشق فٍ وصْ اٌدسُ األوٌٍ وإٌهائٍ ائجأظهرت النت 

FBW) ُصَادة اٌىصْ اٌىٍٍ ٌٍدس ، (TWG) ٔسبت ححىًَ اٌؼٍف ، (FCR)   ولُُ ِؼذي اٌحُىَت ،

 ( (SGR  السّان اٌبٍطٍ إٌٍٍُ حغزي غُش ِىًّ أو حسخىًّ بشوبُىحُه )اٌخداسَت٪

ولُُ اٌبماء بشىً  (TFI) واٌّؼضوٌت( وأج غُش ِؼٕىَت . أخفط ِدّىع اسخهالن اٌؼٍف

ػٕذِا حُ حغزَت اٌبٍطٍ إٌٍٍُ حُّت اٌّعاف اٌُها ِصذس اٌبىخُشَا  (P <0.01)    ٍِحىظ

اٌّؼضوٌت  وأج االخخالفاث فٍ اٌبشوحُٓ اٌىٍٍ     .(Bacillus amyloliquefaciens) بشوبُىحُه

واٌبالصِا اٌّعادة ٌٍبشوحُاص ، وػذد اٌبىخُشَا  (ALB) ، وأٌبىُِٓ اٌبالصِا (TP) ٌٍبالصِا

الخخالفاث فٍ  وِغ رٌه ، اٌمُاساث  ا .(P <0.01 أو P <0.05) وِؼذي لُذ اٌحُاة )٪( وبُشة

ٌُ حىٓ ِهّت. وِغ  TFI و FBW و IBW حىض( ػًٍ لُُسّىت /  20أو  10وثافت اٌخخضَٓ )

 رٌه ، 

ٌسّه اٌبٍطٍ  SGR و FCR و TWG فٍ لُُ (P <0.05) وأج هٕان فشوق راث دالٌت إحصائُت

 ِٓ لُُ (P <0.05) سّىت / حىض أسّان بشىً ٍِحىظ 10إٌٍٍُ. حُ ححسُٓ وثافت حخضَٓ 

TWG و FCR و SGR  َٓىت. أخفعج حىٍفت األػالف سّىت / سّ 20ِماسٔت بىثافت حخض

سّىت / حىض اٌسّه ِماسٔتً  10ودُ ٌىثافت اٌخخضَٓ فٍ  1اٌّطٍىبت إلٔخاج صَادة اٌىصْ 

 .سّىت / سّىت 20بىثافت اٌخخضَٓ ػٕذ 

ووشف حأثُش اٌخذاخً بُٓ ِصادس بشوبُىحُه و اٌىثافت اٌسّه فً االحىاض  أٔه واْ هٕان 

ٌُسج  IBW ٌبٍطٍ إًٌُ ، فٍ حُٓ أْ لُّتِٓ ا TWG و FBW فٍ (P <0.05) فشق وبُش

ػٕذِا حُ حغزَت اٌبٍطٍ إٌٍٍُ ػًٍ ٔظاَ  TWG ولُُ FBW وبُشة. حُ اٌحصىي ػًٍ أػًٍ لُُ

سّىت / حىض. ِٓ ٔاحُت أخشي ، ٌىحظج  10غزائٍ ِؼضص بىثافت اٌبشوبُىحُه واٌخخضَٓ فٍ 

غزائٍ غُش ِسخىًّ بّصادس  ػٕذِا حُ حغزَت اٌبٍطٍ إٌٍٍُ بٕظاَ TWG و FBW أدًٔ لُُ ٌمُُ

 .سّىت / حىض أسّان 20اٌبشوبُىحُه و 

ِٓ إٌخائح اٌسابمت ، َّىٓ أْ ٔسخٕخح أْ اظاف اٌبشوبُخه اٌّؼضوٌت  بىثافت اٌحىض  التوصية:

سّىت / حىض، وأج أفعً اٌمُُ فٍ أداء إٌّى ولُاساث إٌّاػت  واٌىفاءة االلخصادَت  10

 ..(Oreochromis niloticus). ًٌُٕ اٌبٍطٍ
 


