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SUMMARY 

ile tilapia(Oreochromis niloticus) fingerlings (average weight and length: 

20.20 ± 0.20 g, 10 ±0.25 cm) cultivated at reusing water from systems with biofloc 

technology (BFT) under three treatments: T1: Control, T2: tilapia cultured in reused 

water biofloc (RW) with adding carbohydrate and T3: tilapia cultured in reused water biofloc 

(RW) without adding carbohydrate. Nine rectangular tanks (66 x 47 x 44 cm, 75L) were used 

with stocking densities (400 Fish/m3) for 60 days to investigate fish growth performance, feed 

utilization, body composition, survival, water quality and also economic evaluation was done. 

Fish were fed a commercial diet containing 30% crude protein. Growth performance of tilapia 

was recorded biweekly. Water temperature, dissolved oxygen and pH, were recorded daily, 

while NO2–, NO3–N; total hardness, carbonate hardness and total suspended solids were 

recorded biweekly. The body composition of the whole fish was determined at the end of the 

experiment. Results showed that the best water quality parameters, finial body weight , weight 

gain, daily weight gain, specific growth rate, final biomass, net yield, PER, FCR, FE, feed 

intake and economic evaluation were significantly(P<0.05) higher in T2 andT3 than T1. 

Survival rate was greater than 98% in all treatments, with no signifi cant difference between 

them (P>0.05). The present study recommended rearing Nile tilapia in reusing water from 

systems with biofloc technology (BFT) without adding carbon source for best growth 

performance and prolonged the useful life, quality of water and reduced overall water 

consumption. 
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INTRODUCTION 

 

Nile tilapia is an economically important species. It is the second cultured species in the 

world, contributing significantly to global food security (Dawood et al., 2019; Van Doan et al., 

2019; Amin et al., 2019 and Magouz et al., 2020).  Nile tilapia is a tropical fish species that can 

be reared efficiently in warm water with temperature ranged from 25 to 30°C (D awood et al., 

2020). 

It is necessary to prolong the useful life of freshwater to guarantee aquaculture production 

(FAO, 2018) by using cultivation techniques that have an advantage over traditional fish 

farming practices; for example, using biofloc technology (BFT) (Avnimelech , 2009), It is 

important to add Carbohydrate for improving C:N ratios because in most artificial feeds the 

C:N ratio cannot meet the needs of heterotrophic bacteria (Avnimelech, 2012).  

Biofloc technology is considered as the new blue revolution in Aquaculture, because it 

exploits the proliferation of microorganisms (bacteria, fungi, microalgae and zooplankton) 

using carbon source to maintain water quality.  

BFT systems have resulted in advances in the production of tilapia with regard to the 

different growth stages (Caipang et al., 2015 and García-Ríos et al., 2019(. It has a positive 

effect on the proximal composition of the cultured organisms and the nutrition of brood stock, 

N 

https://link.springer.com/article/10.1007/s40071-019-0218-9#ref-CR10
https://link.springer.com/article/10.1007/s40071-019-0218-9#ref-CR2
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due to the consumption of the microorganisms present in the biofloc (Ekasari et al., 2013 and 

Pérez-Fuentes et al., 2018).  

Nile tilapia can be cultured in biofloc using up to 100% reuse water derived from other 

BFT systems because it can tolerate adverse environmental conditions and is considered to be 

one of the most physiologically adaptable species to biofloc culture, which allows cultivation at 

high densities (Pérez-Fuentes et al., 2016). The reduction in water consumption using BFT 

could be greater if the same water can be reused in multiple culture cycles (Krummenauer et al 

.,2014). 

The objective of the present study was to evaluate the effect of the reuse of biofloc water 

and the effects of no carbohydrate addition for Nile Tilapia production on growth performance, 

feed utilization, body composition, water quality and economical Evaluation.  

 

MATERIALS AND METHODS 

 

Study site:  

   The experiment was performed at the experimental fish lab, Department of Animal and Fish 

Resources, Faculty of Agriculture, Suez Canal University, Egypt. The experiment established 

for 60 days from 28 August to 25 October 2020. 

 Experimental Fish:  

Nile tilapia fingerlings obtained from a private fish hatchery (Khalil Saad Khalil Hatchery), 

Ismailia, with average body weight 20.35±0.35 g and body length 10±0.25 cm were acclimatize 

for 7 days prior the start of the experiment. Fish were fed on the same diet used in the study. 

Prior the experiment fish were starved for 24 h and measuring there total length and body 

weight. 

Experimental tanks:  

Experiment was carried out in 9 rectangular tanks (66×47×44 cm) of reinforced  plastic with 

water volume 75 L, tanks were supplied with dechlorinated tap water. Aeration was 

continuously provided using an air blower in the tanks. In control treatments (clear system) 

water was exchanged daily to remove feaces and uneaten feed, while for experimental BFT 

tanks, no water exchange was done (zero water exchange); with the exception of compensation 

for the evaporated portion. During the experimental period fish were held under natural light 

system (12:12 h, light: dark).  

Experimental design:  

 

 

All tanks were stocked with Nile tilapia fingerlings at stocking densities (400 Fish /m3). In 

this study sugar was used as an external carbon source it was added in three tanks, while in the 

other three tanks no carbohydrate was added. Suger was added after two hours of feeding at the 

same amount of feeding ration to maintain the optimal C: N ratio for activate heterotrophic 

bacteria growth (>N15:1) (Avnimelech, 1999).  Adding carbohydrate, aeration conditions are 

the main circumstances that cause floc growth and develop (Azim and Little, 2008).  

Water-contained flocs were reused from tanks already rich in flocs before the start of 

experiment for one month. The initial physicochemical concentrations of water were TSS 

(650.55 mg/l), TAN (3.6 mg/l) and NO3-N (450.8 mg/ L).  

Treatment No of the treatment  

Clear system (control) 1 

Water-reusing biofloc with carbohydrate addition 2 

Water-reusing biofloc with no carbohydrate addition 3 

https://link.springer.com/article/10.1007/s40071-019-0218-9#ref-CR8
https://link.springer.com/article/10.1007/s40071-019-0218-9#ref-CR23
https://link.springer.com/article/10.1007/s40071-019-0218-9#ref-CR14
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Experimental Diets:   

Fish in all treatments were fed commercial diet containing (30% crude protein) at daily 

feeding rate 3% of the total stocked biomass divided into two equa l portions  offered two 

times/day (9.00 and 14.00). Feed were re-adjusted bi-weekly after weighing fish. Proximate 

chemical analysis of the experimental diet showed in Table (1).  

Table (1): Chemical composition of the diets.  

Component Content (% on DM) 

Dry mater 90.1 

Crude Protein 30.3 

Fat 6.1 

Ash 4.95 

Crude fiber  4.8 

NFE
1
 53.85 

Organic carbon 37.45 

GE (Kcal/ 100g)
2
 450.70 

Nitrogen Free Extract= 100 - (protein + fat+ ash + fiber) GE = gross energy was calculated as 5.65, 

9.45and 4.12 Kcal /100gram of protein, lipid and carbohydrate, respectively after (NRS, 2011)  

 

Water quality:  

Water temperature and dissolved oxygen were measured using a portable oxygen meter 

(OxyGuard meter) daily at 13.00 h. pH values were recorded daily using a portable pH meter 

(OxyGuard meter).  

Water sample (50ml) were collected from each tank and filtered by filter papers for 

analyzed (TAN), (TSS), Nitrite-N (NO2-N) and Nitrate-N (NO3-N). Ammonia nitrogen (TAN). 

Nitrite and nitrate was measured bi-weekly using spectrophotometer. Total suspended solid 

(TSS) values were measured twice during the experimental using Spectrophotometer (LKB 

Bichrom UV visible spectrophotometer) according to (APHA, 1992; Mullin and Riley, 1955).  

Biofloc volume:  

Biofloc volume (water settle able solids) was determined weekly using Imhoff cone to 

monitor the developing of biofloc, Imhoff or settling cones are a simple way to index 

suspended solids concentration. The cones have marked graduations on the outside that used to 

mensuration the volume of solids that settle from 1 liter of system water. Registering the 

volume of biofloc at 1000 mL of the tank water after 15-20min sedimentation according to 

(Avnimelech & Kochba, 2009).  

Growth Performance and Feed utilization:  

     The growth achievement parameters and feed along with protein utilization variables were 

calculated with the following equations: 

Average weight gain (AWG) = Average final weight (g) – Average initial weight (g). 

Average daily gain (ADG) = [Average final weight (g) – Average initial weight (g)] / time by 

days. 

Specific growth rate (SGR %/day) =100[(LnWt1 – Ln Wt0) / t]. 

Where: Ln: normal log, Wt0: initial weight (g), Wt1: final weight (g), T: time by days. 

Survival (%) :( Final number of fish/Initial number of fish) ×100. 

Net yield (g)  = Final biomass (g)/tank - Initial biomass (g/tank). 

Feed conversion ratio (FCR) =Feed intake (g)/WG (g). 

Feed conversion efficiency (FCE) =WG (g)/Feed intake (g). 

Protein efficiency ratio (PER) = WG (g)/protein intake (g) . 
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Chemical analysis of fish and biofloc: 

At the end of experiment a random sample of fish was sampled from each tank at different 

treatments and precipitated flocs were collected from different treatments for determination of 

proximate composition. Chemical analysis of biofloc and whole-body DM%, CP%, EE % and 

ash content % were performed according to standard (AOAC, 1995) methods. Fish and biofloc 

sample were dried in an oven at 70ºC for a period of 24 hours till constant weight, then  

grounded and stored at -20 ºC for analysis, ash content was determined by incineration at 600ºC 

for 2 h, Crude protein was determined by micro-Kjeldhal method, %N × 6.25 (using Kjeltech 

auto analyzer, Model 1030, Tecator, Höganäs, Sweden). Fat content was determined by Soxhelt 

extraction with petroleum ether (40-60 ºC). 

Statistical analysis: 

       The data were analyzed by one-way ANOVA using Statistical Analysis System SAS 

version 9.0.0 (SAS, 2004) program at P<0.05 level, means were compared by Duncan new 

multiple range test (Duncan, 1955).  

Economical evaluation: 

The cost of feed to raise unit biomass of fish was estimated by a simple economic analysis. 

The estimation was based on local retail sale market price of all the dietary ingredients at the 

time of the study. 

Cost /kg diet (LE) = Cost per Kg diet L.E.  

Consumed feed to produce 1kg fish (kg) = Feed intake per fish per period/ final weight per fish 

Kg/Kg 

Feed cost per kg fresh fish (LE) = amount of feed X price  

Relative % of feed cost/ kg fish = Respective figures for step 3/ highest figure in this step.  

Feed cost /1Kg gain (LE) = Feed intake per Kg gain X Cost /kg diet (LE)  

Relative % of feed cost of Kg gain = Respective figures for step 5/ highe st figure in this step 

* Cost of 1 kg diet used was 7.20 L.E.  

 

RESULTS AND DISCUSSION 

 

Water quality: 

The results of the physical and chemical variables of the water are shown in Table (2). 

Water temperature ranged from (27.5-27.60 °C), pH value were (8.03, 7.50 and 7.10), 

Dissolved Oxygen (DO) was (6.58, 6.40 and 6.51mg/l) for treatments (T1, T2 and T3), 

respectively, throughout the experimental period, and were within the acceptable level for Nile 

tilapia in all treatments (Kubitza, 2011). There were no significant differences between 

temperature and DO in all treatments. However, the control treatment had higher concentrations 

of DO than the rest of other treatments with a carbon source. This is may possibly due to the 

absence of bacterial biomass, which is present in the tanks with biofloc, in addition to greater 

photosynthetic activity. Avnimelech (2011) suggests that the minimum concentration of 

dissolved oxygen for the farming of tilapia in bioflocs should be 4 mg/l.  

pH In the control treatment, pH value was significantly higher than other treatments 

(P≤0.05) it could be attributed to response to adding carbon source and accumulation of 

nitrifying bacteria in the system, which was clearly observed in treatments (T2 and T3) this was 

in agreement with (Pérez-Fuentes et al., 2016) . 

Total alkalinity was (48.89, 70.00 and 56.11 mg L/l CaCO3) for T1, T2 and T3, 

respectively. There were a significant (P<0.05) differences between all treatments. This was in 

agreement with (Azim and Little, 2008), who reported that a biofloc system reduces the 

buffering capacity of the water, requiring the constant addition of correctives.  

The total ammonia nitrogen (TAN) values were 2.20, 3.70 and 3.16 mg /l for T1, T2, and T3 
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treatments, respectively. The lowest concentration for TAN was obtained in T1 treatment, which differed 

significantly from T2 and T3 (P≤0.05), because ammonia conversion rate was slower in control due to 

the absence of heterotrophic bacteria than BFT treatments but did not differ fromT1 (P>0.05).  

 

Table (2): Water quality parameters for experimental groups which reared on three water 

systems. 

Parameter T1 (Control) T2 (Bf + c) T3 (Bf – c) 

Temperature (°C) 27.54±1.20 27.54±1.20 27.68 ±0.58 

pH 8.03 ±0.01 a 7.50 ±0.01 b 7.10 ±0.01b 

DO (mgL-1) 6.58 ±0.09 6.40 ±0.09 6.51 ±0.09 

CO2 (mgL-1) 4.50 ±0.75 4.50 ±0.75 4.50 ±0.75 

Alkalinity (mgL-1) 48.89± 0.82c 70.00± 0.84 a 56.11± 0.84b 

Ammonia (mgL-1) 0.34 ±0.04 0.35 ±0.08 0.34 ±0.09 

Floc level (mlL-1) <0.5 20.61 ±0.80 20.17 ±1.35 

TAN (mg/L) 2.20± 0.84b 3.70 ± 0.24a 3.56 ± 0.24a 

NO2-N− (mg/L) 0.80± 0.84b 0.99 ± 0.55a 0.56 ± 0.54c 

NO3-N− (mg/L) 450.30±1.10b 321.18 ± 88.9c 466.82 ± 177.3a 

SRP (mg/L) 22.20±1.10b 19.36 ± 6.19c 42.20 ± 11.15a 

TSS (mg/L) 588.64± 441c 841.51 ± 441a 634.99 ± 277.3b 

SVI‐15 (ml/g) 18.2±10.5c 100.51±88.2a 26.2±18.2b 
Data are presented as means ± standard error (SE). Values in the same row with different superscript 

letters are significantly different (P<0.05(. 

 

NO2 showed mean values of (0.80, 0.99 and 0.56 mg /l) and NO 3 were (450.30, 321.18, 

466.82 mg/l) for T1, T2 and T3 treatments, respectively, with a statistical difference between 

treatments (P<0.05), these are in agreement with (Yanbo et al., 2006). Nitrite and nitrate were 

accumulated during the first weeks due to the processes of nitrification in biofloc systems, 

while, control treatment was renewed daily, which prevented the nitrate from accumulating 

NO2-N concentration in BFT and seems to be relatively stable. The opposite was observed in 

control treatments, which might be explained by the higher rate of nitrification processes in 

these treatments, this was in agreement with Azim and Little, (2008).  

Table (2) showed that TSS were (588.64, 841.51 and 634.99 mg/l) for treatments (T1, T2 

and T3), respectively. Control treatment recorded the lowest concentration and T2 recorded the 

highest one followed by T3. There were significant differences between all treatments 

(P<0.05). SRP were (22.20, 19.36 and 42.20 mg/l) for treatments (T1,T2 and T3), respectively. 

In T2 (biofloc + C ‐tanks 19.36 mg/L) was decreased recording the lowest concentration, while 

it was consistently accumulated in T3 (42.20 mg/l) and recorded the highest concentration; 

there were significant differences between all treatments (P<0.05).  

The higher level of TSS and lower concentrations of SRP indicated organic carbon addition 

stimulates the growth of heterotrophic bacteria, the TAN was assimilated and converted into 

microbial biomass; as a consequence, the TSS levels can increase this was in agreement with 

(Long et al., 2015 and Nootong, 2011). 

 Phosphorus in feed is largely (80%–90%) released into aquaculture systems, it is a 

necessary nutrient element for bacteria growth, cannot be converted into gas and removed like 

nitrogen. Its conversion into the microbe's biomass is the most common biological phosphorus 

removal method (Barak et al., 2003). In the current study, SRP in T2 (biofloc + C ‐tanks 

19.36 ± 6.19 mg/L) was decreased, while it was consistently accumulated in T3 tanks. In 

carbohydrate‐added tanks (T2), as the microbe’s biomass (flocs) was growth higher than that of 

T3 tanks, the TSS level was higher 841.51 ± 441 mg/L than that of T3 tanks (634.99 ± 277.3), 

more SRP may be stored in the flocs and removed during the management when flocs were 

taken out. 

The higher accumulation of NO3-N and lower level of NO2‐N in the T3 tanks indicated 

that nitrification is enhanced when no carbohydrate is added in BFT aquacultu re systems. 

https://onlinelibrary.wiley.com/doi/full/10.1111/are.13704#are13704-bib-0007
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According to the removal of nitrogen in aquaculture, nitrogen in excretion, faeces and 

unutilized feed is or firstly converted into the form of TAN (Crab et al., 2007). As the same 

amount of nitrogen (the same amount of feed) was provided to all tanks and heterotrophic 

bacteria was enhanced in T2 (TSS increased faster than T3), more TAN may have been 

assimilated by heterotrophic bacteria than that o f T3. While the concentrations of TAN in all 

tanks had no differences. It indicated that more TAN may be converted by nitrification or 

assimilated by nitrifying bacteria inT3 (biofloc – C ‐tanks) than T2 (biofloc + C ‐tanks). TAN 

had low concentrations in all groups, this was in agreement with (Azim & Little, 2008; Xu 

et al., 2016a and Xu et al., 2016b) who demonstrated that it can be controlled by both 

assimilation and nitrification. 

Low levels of TSS and SVI in T3 tanks help to maintain DO concentrations and remove 

excess flocs. Some studies suggested TSS concentration in BFT aquaculture systems should be 

controlled not too high (Avnimelech, 2012). 

Nutritional quality of flocs: 

Table (3) showed that protein contents of flocs in T2 (26.20 ± 0.62%) were significantly 

higher than that in T3 (24.30 ± 0.47%). The crude lipid contents of flocs in T2 were similar 

with that in T3. More nitrogen was assimilated and converted into the form of bacteria when C: 

N ratios increased. Significantly higher protein content in flocs was achieved in this experiment 

and ج in previous studies (Azim & Little, 2008 and Nootong & Pavasant, 2011).  

 

Table (3): Nutritional compositions (% dry basis) of flocs in T1 control, T2 carbohydrate -added 

tanks (biofloc +c ‐tanks) and T3 no carbohydrate‐added tanks (biofloc  C-tanks) 

T3 T2 T1 Composition of flocs 

24.30 ± 0.47b  26.20 ± 0.62a 12.60± 0.20c Protein 

6.80 ± 0.42a  7.40 ± 0.40a 2.80± 0.40b Crude lipid 
Data are presented as means ± standard error (SE). Values in the same row with different superscript 

letters are significantly different (p< 0 .05). 

 

In this study crude protein varied from 24.30 to 26.20 % and was slightly lower than that 

suggested by( Azim and Little, 2008), however these values are higher than those found (23.7 -

25.4%) by (Elías et al., 2015). This may be due different fish species, environmental conditions 

or experimental error. 

Growth performance and yield parameters: 

Different growth parameters of Nile tilapia (O. niloticus) fingerlings of the experimental 

groups were shown in Table (4). The initial body weight was approximately (20.05 g) with no 

significant difference among experimental groups. The finial body we ight, weight gain , daily 

weight gain, specific growth rate, initial biomass, final biomass and net yield were 

significantly(P<0.05) highest in T2andT3. No significant different (P<0.05) between   the group 

of fingerlings Nile tilapia on (T2, tanks) and (T3, tanks). By adding carbon source to the 

culture medium in limited-discharge systems (i.e., by changing the C: N ratio), it is possible to 

obtain a significant enhancement of bacterial growth and of the fixation of toxic nitrogen 

metabolite species (Hari et al., 2006; Avnimelech, 2009 and Crab, 2010). In addition to the 

improvement in water quality, the increase in bacterial biomass, which provides supplemental 

feed, is known to be associated with improved fish survival and growth and to reduce the 

releases of nutrient-rich water into receiving streams (De Schryver et al., 2008; Avnimelech 

2009 and Krummenauer et al., 2011). 

The average daily weight gain of Nile tilapia was (0.25-0.32 g / day), which suggest that 

the growth of tilapia during their culture in biofloc with reuse water was not affected by the 

quality of the water from the BFT culture. Therefore, the useful life of the water can be 

prolonged at least for the development of a new biofloc culture cycle. This is consistent with 

reports from other researchers, who indicated that the use of the same water from prior BFT 

cultures is highly beneficial for the culture of L. vannamei shrimp, because good water quality 

is maintained, and the productive performance is increased. (Krummenauer et al., 2014). 

https://onlinelibrary.wiley.com/doi/full/10.1111/are.13704#are13704-bib-0010
https://onlinelibrary.wiley.com/doi/full/10.1111/are.13704#are13704-bib-0006
https://onlinelibrary.wiley.com/doi/full/10.1111/are.13704#are13704-bib-0037
https://onlinelibrary.wiley.com/doi/full/10.1111/are.13704#are13704-bib-0036
https://onlinelibrary.wiley.com/doi/full/10.1111/are.13704#are13704-bib-0005
https://onlinelibrary.wiley.com/doi/full/10.1111/are.13704#are13704-bib-0006
https://onlinelibrary.wiley.com/doi/full/10.1111/are.13704#are13704-bib-0026
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1806-66902018000300458#B9
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1806-66902018000300458#B14
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After 60 days of culture, the total production of tilapia in T2 was (752 ±  1.2g/tank) which 

indicates that the cultivation of tilapia in biofloc with reuse water affect the productive 

performance in agreement with (Azim and Little, 2008 and Eid et al., 2020). 

Survival rate was greater than 95% in all treatments, with no significant difference between 

them (P>0.05). This suggests that reuse water derived from BFT cultures can be used in the 

development of a new biofloc culture and does not negatively impact the survival of tilapia. 

The survival rate recorded in the present study is comparable to the survival rate reported by 

other researchers for tilapia (93 to 95 percent) when cultivated in biofloc from first -use water 

or reused water (Luo et al., 2014 and Eid et al., 2020). 

Some other studies reported that the addition of carbohydrate sources in the BF system may 

improving the growth performance and feed utilization, which depends on the use of different 

C: N ratios and different feed intake levels as well as the differences in the carbon sources 

(Wang et al., 2015 and Zhao et al.,2016) . 

 

Table (5): Growth performance of fingerlings Nile tilapia reared on biofloc water and  

 reused biofloc without adding sugar. 

T3 T2 Control Parameter 

20.15± 0.20 20.2± 0.20 20.05± 0.20 Initial weight(g) 

38.12± 0.60a 39.6± 0.40a 34.83 0.20b Final weight(g) 

17.97± 0.54a 19.4± 0.64a 14.7±8± 0.44b Weight gain g 

0.30± 1.04a 0.32± 1.04a 0.25± 1.04b Weight gain/day 

1.06± 1.04a 1.13± 1.04a 0.92± 1.04b SGR 

20 20 20 Initial number (fish/tank) 

403.00± 0.24 404.00 ± 0.20 401.00 ± 0.04 Initial biomass (g/tank) 

724.± 1.54a 752± 1.24a 661± 1.44b Final biomass g/tank 

321.3± 32.30a 348.4± 22.20a 260.27± 22.24b Net Yield g 

95.00± 1.04 95.00± 1.04 95.00± 1.04 Survival rate 
Data are presented as means ± standard error (SE).Values in the same row with different superscript 

letters are significantly different (P <  0.05). 

 

Feed Utilization:  

Feed utilization data for fingerlings Nile tilapia were presented in Table 5. There were 

significant differences (P<0.05) between all experimental groups. There were no significant 

(P<0.05) differences among experimental groups (T2 and T3). T2 and T3  had the best feed 

utilization parameters than the control group.  

Table (5): Feed utilization for fingerlings Nile tilapia reared under three water systems. 

T3 (Bf – c) T2 (Bf + c) T1 (CO.) Item 

31.13± 1.40b 31.13± 1.20b 33.41± 1.20a Feed intake 

1. 73± 0.20b 1.61± 0.20b 2.27± 0.20a FCR 

0.58± 0.40a 0.62± 0.20a 0.44± 0.20b FE 

1.92± 0.60a 2.06± 0.20a 1.47± 0.20b PER 
Data presented as means ± standard error (SE).Values in the same row with different superscript letters  

are significantly different (p< 0.05). 

            

 The results of the present study indicated that fish in T2 and T3 had better growth and 

feeding performance than T1. Weight gain, SGR, and PER were at the highest levels and FCR 

at the lowest level in fish with C/N ratio of 15:1. In some studies, the positive effects of the 

application of BFT on growth performance and FCR have been reported in different species, 

e.g., in O. niloticus (Mirzakhani et al., 2019 and Eid et al., 2020), L. vannamei (Khanjani et al., 

2017 and Panigrahi et al., 2019), L. rohita (Ahmad et al., 2016), C. auratus (Wang et al., 2015), 

and C. carpio (Najdegerami et al., 2016). However, (Bakhshi et al., 2018) stated that no 
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significant difference was observed between the control and BFT treatments with different 

carbon sources in terms of the final weight, final productivity, weight gain, and SGR of 

common carp fingerlings, although a small increase was noticed.(Dauda et al. 2018) mentioned 

that the biomass gain, SGR, and FCR of C. gariepinus were not significantly different among 

the control and BFT treatments with different C/N ratios probably because this species is an 

inefficient filter feeder of bioflocs (Ekasari et al., 2016). 

Body chemical composition: 

Table (6) showed the Chemical composition (%) of tilapia fillets and bioflocs formed 

during the 60 days of rearing (O. niloticus) culture in water-reusing biofloc. The proximate 

composition of fish whole body may change as a reflection of a number of factors, including 

water quality, stress factors, availability of nutrients,  feed intake and utilization (Dawood et al., 

2016). In the present study, the whole-body fat recorded the highest value in T2 and the lowest 

value recorded in T1 and T3. The decrease in ether extract (EE) can be attributed to the 

decreased feed intake that can result in low amounts of accumulated lipids in body 

composition. The highest protein content was recorded in T1 followed by T3 and T2, 

respectively. The results of the present study were close to the data found by (Verma et al., 

2016). In contrast with our result, (Azim and Little, 2008) recognized no significant difference 

between clear and biofloc 6 in chemical composition of Nile tilapia. Ash in biofloc system had 

the highest content it might be explained by continuous availability of abundant miner als and 

trace elements from the bioflocs. The results of the present study were close to the data found 

by (Eid et al., 2020). 

 

Table (6): Chemical composition of Nile tilapia fingerlings.   

T3 (Bf – c) T2 (Bf + c) T1 (CO.) Item 

23.80 ± 0.28c 24.46 ± 0.24b 25.44 ± 0.20a Dry mater 

59.36 ± 0.24b 58.84 ± 0.27b 60.67 ± 0.27a Protein % 

19.99 ± 0.26b 20.90 ± 0.20a 19.05 ± 0.27b EE % 

18.16 ± 0.28a 18.37 ± 0.22 a 17.36 ± 0.27b Ash % 

Data presented as means ± standard error (SE).Values in the same row with diff erent superscript letters 

are significantly different (p  <0.05)..  

 

Economic Evaluation: 

Calculations of economic efficiency of the tested diets based on the cost of feed, costs of 

one Kg gain in weight and its ratio with the control group are shown in Table 7. The lowest 

feed cost per kg fresh fish was in T2 (0.79 LE), Relative % of feed cost / kg fish (83.58%), 

Feed cost /1Kg gain T2 (11.59 LE) and Relative % of feed cost of Kg gain (70.93%) in group of 

fish fed diet T2. 

 

Table (7): Economic analysis of Nile tilapia fingerlings reared under different water 

system for 60 day. 

Item 
Treatment 

T1 

(control ) 

T2 

(Bf + c) 

T3 

(Bf – c) 

Cost /kg diet (LE) 7.20 7.20 7.20 

Consumed feed to produce 1kg fish (kg)  2.27 1.61 1.73 

Feed cost per kg fresh fish (LE) 0.95 0.79 0.82 

Relative % of feed cost/ kg fish 100 83.58 86.31 

Feed cost /1Kg gain (LE) 16.34 11.59 12.46 

Relative % of feed cost of Kg gain 100 70.93 76.25 

   

 

https://link.springer.com/article/10.1007/s10499-020-00564-7#ref-CR24
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CONCLUSION 

 

It could be concluded that the best growth performance, feed utilization, survival , 

productive performance, proximal composition and economic evaluations for Nile tilapia 

fingerlings can be achieved by rearing fish in reusing water from systems with biofloc 

technology (BFT) without adding carbon source, which prolonged the useful life a nd quality of 

water and reduced overall water consumption. So it could be considered as an additional 

strategy to maintain or increase production of Nile tilapia.  
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 النٍلً  لإصبعٍاث البلطًعلى أداء النوى والاسخفادة هن الغذاء  البٍىفلىكحأثٍز إعادة اسخخذام هٍاه 

 

 أهال الفقى و  هزفج على محمد ، خلىد جلال شهذي ، الحوٍذ صلاح عٍذ عبذ

 هصز. -41544الاسواعٍلٍو -جاهعت قناة السىٌس -كلٍت الزراعت -انى والثزوة السوكٍت قسن الانخاج الحٍى

   

ٓ اٌغذاء و اٌرزوٍة اٌىٍّائً ٌجسُ ِ والاسرفادجذُ إجزاء هذٖ اٌرجزتح ٌذراسح ذأثٍز إعادج اسرخذاَ ٍِاٖ اٌثٍىفٍىن عٍى أداء إٌّى 

الأسّان و جىدج اٌٍّاج و ِعذي اٌثماء و اٌرمٍٍُ الالرصادي . ذُ اسرخذاَ ثلاز ِعاِلاخ الأوٌى اٌىٕرزوي اٌثأٍح إعادج اسرخذاَ ٍِاٖ 

ٌىِا تّرىسظ  60ِذج اٌرجزتح  اٌثٍىفٍىن ِع إضافح وزتىهٍذراخ و اٌثاٌثح إعادج اسرخذاَ ٍِاٖ اٌثٍىفٍىن تذوْ اسرخذاَ وزتىهٍذراخ، وأد

ٌرز وذُ  75أحىاض ِسرطٍٍح ِٓ اٌثلاسره اٌّمىي تحجُ وًٍ  ٩سُ ذُ اسرخذاَ  10جزاَ وِرىسظ اٌطىي  20وسْ اترذائى ٌلأسّان 

سّىح / َ 400ذخشٌٓ الأسّان تىثافح )
3

ا ذُ (، ذُ ذسجًٍ ولا ِٓ درجح اٌحزارج و الأص اٌهٍذروجًٍٕ و الأوسجٍٓ  اٌّذاب ٌىٍِا تٍّٕ

اٌرجزتح ، وّا  وً أسثىعٍٓ و ذُ لٍاص اٌّىاد اٌصٍثح اٌعاٌمح  ِزذٍٓ خلاي  ٍٔرزوجٍٓ الاِىٍٔا اٌىٍىلٍاص إٌرزاخ و إٌٍرزٌد و الأِىٍٔا و 

وسْ اٌجسُ إٌهائً ، ،  T3و  T2ذُ لٍاص ِعذلاخ ّٔى الأسّان وً أسثىعٍٓ ، أظهزخ إٌرائج أْ أفضً ِعاٌٍز جىدج اٌٍّاٖ وأد عٕذ 

ٔسثح وفاءج ، سٌادٖ  اٌىسْ اٌٍىًِ ، ِعذي إٌّى إٌىعً ، اٌىرٍح اٌحٍىٌح الأوٌٍح ، اٌىرٍح اٌحٍىٌح إٌهائٍح ، صافً اٌّحصىي ، سٌادج اٌىسْ

، واْ ِعذي اٌثماء أوثز ِٓ  T1عٓ  T3و  T2( أعٍى فً P <0.05واٌرمٍٍُ الالرصادي وأد  ِعٕىٌا ) وفاءج ذحىًٌ اٌغذاء ، اٌثزوذٍٓ

(.  أوصد اٌذراسح اٌحاٌٍح تإِىأٍح ذزتٍح اٌثٍطً إًٌٍٍ فً P> 0.05فً جٍّع اٌّعاِلاخ ، ِع عذَ وجىد فزق ِعٕىي تٍٕهّا )٪ 95

دوْ إضافح ِصذر اٌىزتىْ ِّا ٌحمك أفضً أداء ٌٍّٕى وإطاٌح اٌعّز الإٔراجً ؤىعٍح اٌٍّاٖ  اٌثٍىفٍىناج  اٌّعاد اسرخذاِها ِٓ أٔظّح اٌٍّ

 ن اٌىًٍ ٌٍٍّاج.وذمًٍٍ الاسرهلا

 

 

 


