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ABSTRACT 

This study was conducted over a period of 90 days to examine the impact of varying 
concentrations of Biofloc (with C/N ratios of 10/1 and 15/1) and Pro-Pac (at concentrations of 250 and 
500 mg/l) on the water quality, feed utilization and productive parameters of Nile tilapia (Oreochromis 
niloticus) fingerlings. The fingerlings in this study were rearing in 27 plastic tanks in nine treatments 
(triplicate per each) , each containing 100 liters of water. Sub-zero water exchange with addition of 
molasses excluding control tanks. The fingerlings were nourished a commertial diet containing 25% 
crude protein at a rate of 2% of their live weight daily. The outcomes of this study indicated that, the 
water quality parameters were improved significantly compared to the control. Moreover, the using of 
Biofloc and Pro-Pac at varying concentrations significantly improved the final body weight and 
specific growth rate (SGR) for different groups compared with control. Additionally, the feed 
conversion rate, along with the efficiency of protein utilization, was found to be greater in the fish 
tanks administered with Biofloc and Pro-pac, as compared to the control. The addition of Biofloc and 
Pro-Pac caused an increase in the crude protein percentage in the fish body, and the etheric extract 
percentage  also increased and ash was reduced. The beneficial Accordingly, it could be concluded 
that the growth performance was increased by increasing the Biofloc and/ or Pro-pac concentration. 

Keywords: Nile tilapia; Biofloc system and Pro-pac; water quality; feed utilization; productive 
parameters. 

INTRODUCTION 

Global aquaculture industry has 
experienced substantial growth in the past few 
years and has become a financially significant 
sector (Subasinghe et al., 2009). Currently, it's 
the swiftest expanding industry for producing 
aquatic food worldwide, with great capability 
to fulfil the escalating requirement for aquatic 
products. In 2014, the FAO has estimates that 
world aquaculture production of food fish 
increased by 5.8% from 66.6 to 70.5 million 
metric tons (FAO, 2016), and Egypt produced 
approximately 2,010,579 metric tons (GAFRD, 
2020). In 2016, Egypt ranked first among 
African nations in terms of fish production, 
producing 259,006 tons, which represents one-
tenth of the continent's overall production and 
is the tenth highest in the world (FAO 2016). 

The prohibition of Antibiotic Growth 
Promoters (AGP) has led to the adoption of 
novel approaches to feeding and managing 
fish health in aquaculture applications, which 
has drawn a lot of attention from researchers 
and practitioners alike (Balcázar et al., 2006). 
Furthermore, the rising worldwide need for 
secure and healthy food has sparked an 
interest in discovering eco-friendly 
replacements to AGPs that can be incorporated 
into fish diets. Consequently, considerable 

research efforts have focused on developing 
novel strategies for feed additives and 
functional nutritional enrichment, such as pre-
probiotics, aquamimicry, acidifiers, and other 
complements, which have demonstrated 
potential for stimulating growth and 
enhancing health (Denev, 2008). In recent 
times, there has been a surge in the study of 
functional nutrients in aquatic diets. This can 
be attributed to the growing demand for eco-
consumer-friendly aquaculture, as observed by 
Denev (2008). A multitude of published 
studies have provided evidence of the 
advantageous effects of pre-probiotics on the 
various fish species, such as Oncorhynchus 
mykiss (rainbow trout), as demonstrated in 
research by Dugenci et al. (2003), Aubin et al. 
(2005), Brunt and Austin (2005), Panigrahi et al. 
(2005), Staykov et al. (2006), and Bagheri et al. 
(2008). The previous studies have shown that a 
diet supplemented with probiotics has a 
superior favorable impact on the viability, 
growth, and feed conversion of young-old 
Channa striata fish in contrast to prebiotic 
supplementation.  

A current priority of the Egyptian 
government is the implementation of state-
sponsored projects that bridge scientific 
investigations with practical field utilization to 
promote the advancement of fish farming. 
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Additionally, there is a focus on the drafting of 
novel statutes and regulations aimed at 
facilitating investment in the sector, as 
indicated by Hassan et al. (2014). The aim of 
this investigation was to examine how various 
levels of Biofloc and/ or Pro-pac, and their 
interplay, affect the physicochemical 
properties of water, as well as the growth and 
feed efficiency of Nile tilapia (Oreochromis 
niloticus) fingerlings. 

MATERIAL AND METHODS 

The current experiment was conducted in 
the summer of 2021 (90 days) at the 
aquaculture experimental station, Department 
of Fish Production, Faculty of Agriculture, Al-
Azhar University, Cairo, Egypt. The 
experimental system was made up of (27), 
plastic PVC tanks, each of which held 100 litres 
of water. The tanks were aerated before using 
for about 24 hours to remove chlorine. 
Different concentrations of Biofloc (Biofloc C/N 
ratio 10/1 and 15/1) and Pro-pac (Pro-pac 250 
and 500 mg/l ) were added  in tanks with 
molasses except for control water. Water 
quality parameters were assessed both during 
and at the end of this experiment. 

Experimental Fish:  

A group of (270) fingerlings of Nile tilapia 
at average of initial weight and length of 
(about 16 gm & 9.8 cm) were chosen in this 
experiment. the fingerlings were kept in plastic 
experimental tanks for one month prior to the 
start of the experiment for acclimatization and 
fed commercial sinking diet at a rate of 3% of 
biomass daily (during acclimatation period). 
The fish were subsequently distributed at a 
rate of 10 fish were stocking per tank (100 
fish/m3); the experimental treatments were 
examined in three replicates for each. 

Experimental Diets and Treatments: 

Nine isonitrogenous and isocaloric diets 
were formulated to provide 25% protein and 
4050 kcal/kg diet. The chemical analysis of 
basal diet is presented in Table (1). Two 
concentrations for both Biofloc (Biofloc C/N 
ratio 10/1 and 15/1), and Pro-pac (Pro-pac 250 
and 500 mg/l) were tested Long et al., (2015) 
and Elkady et al., (2016) as follow:  

T1: control  

T2: PRO-PAC 250 mg/l  

T3: PRO-PAC 500 mg/l 

T4: Biofloc C/N ratio 10/1 

T5: Biofloc C/N ratio 15/1 

T6: PRO-PAC 250 mg/l and Biofloc C/N 
ratio 10/1 

T7: PRO-PAC 250 mg/l and Biofloc C/N 
ratio 15/1 

T8: PRO-PAC 500 mg/l and Biofloc C/N 
ratio 10/1 

T9: PRO-PAC 500 mg/l and Biofloc C/N 
ratio 15/1. 

 (1) nitrogen free extract (NFE)  calculated 
as : 100 - % (Protein + Lipid + Ash + Crude 
fiber). 

(2) gross energy(GE) calculated using the 
values  4.1 , 5.6 and 9.44 Kcal GE/g  DM of 
carbohydrate , protein  and fat , respectively ( 
NRC, 2012 ). (3) Digestibility energy(DE) 
calculated as : 75 × Gross energy(GE) / 100. 

Experimental Design:  

In this experiment, the fingerlings were fed 
twice at a daily rate 2% of body weight on the 
same diet as a described in Table (1). The 
amount of food consumed was changed on a 
weekly basis based on the actual body weight 
gained. Weekly water samples were taken 
from each tank to measure the water quality 
parameters. The Biofloc tanks started with a 
sedimentation of bacteria estimated at 4 ml / 
liter. 

Adding Molasses for Biofloc: 

The adding of molasses depends on the 
amount of feed added daily and the 
percentage of protein in the diet as follows: (A) 
in the case of feeding rate 2% of body weight; 
(B) the output is 20 grams of ration to be 
served per kg weight of fish in ponds;(C) in the 
event that the percentage of protein in the diet 
is 25%;(D) the result is 5 grams of protein to be 
served per kg weight of fish in ponds;(E) it is 
known that 16% of protein is nitrogen;(F) the 
yield is 0.8 grams of nitrogen served per 
kilogram of fish weight in ponds;(G) it is 
known that 25% of the total nitrogen is 
retained by the body and the rest is excreted in 
the aquatic environment; (H) the output is 0.6 
grams of nitrogen released into the aquatic 
environment per kg weight of fish in ponds; (I) 
it is known that the heterotrophic bacteria 
need to activate a carbon / nitrogen ratio of 
10/1 in aquatic environment, so we multiply by 
10; (K) the result is the addition of 6 grams of 
carbon / kilo gram of fish weight in the ponds; 
(l) and molasses has 50% carbon and to add 6 
grams of carbon, we multiply by 2 add 12 
grams of molasses;(m) and the ratio of carbon/ 
nitrogen is 15/1 in the surrounding aquatic 
environment, so we multiply by 15;(N) the 
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result is the addition of 9 grams of carbon / 
kilogram of fish weight in the ponds;(O) and 
molasses has 50% carbon and to add 9 grams 
of carbon, we multiply by 2 add 18 grams of 
molasses. 

Calculation and preparing of Pro-pac and 
Molasses:  

Calculation and preparing of Pro-pac and 
molasses were done as follows: (a) 
Concentration of 250 mg Pro-pac / litre; 25gm 
Pro-Pac + 50gm molasses; (b) Concentration of 
500 mg Pro-pac / liter; 50 gm Pro-Pac + 50gm 
molasses. Molasses was added according to of 
the amount of feeding ration introduced to fish 
to maintain the optimal C/N ratio, (>10- 25: 1) 
to activate heterotrophic bacteria growth 
(Avnimelech, 1999). molasses had been 
completely dissolved in water at plastic tank 
and spread over the pond surfaces at morning 
(10 a.m.). Adding molasses as a carbohydrate 
source, shading ponds, and strong aeration 
condition are the main circumstances that 
cause Floc growth and development (Azim 
and little, 2008). 

Analytical Methods of Water Quality and 
Fish Growth:   

Samples of water from each tank were 
taken to determine the physic chemical 
characteristics of water. Determination of 
water parameters were measured as follows: 
water temperature(T), Conductivity and TDS 
in degree centigrade was recorded every day 
using Instrument, WTW, Model, cond. 720 , 
U.S.A. pH values of water was measured daily 
using Instrument, WTW, Model, pH 7110, 
U.S.A. Dissolved Oxygen(Do) was determined 
using an oxygen meter Dissolved Oxygen 
Meter EXTECH Instruments. NH4, NO2 and 
NO3 values of water was measured daily 
using Instrument,  Ionic Chromatography, 
Dionex, Model, Ultimate 3000, U.S.A. 

Fish samples were taken from each group 
and dried on 60 Cº for 48 hours before being 
ground in an electrical mill and stored at 4 Cº 
for chemical analysis.  

Analysis of Experimental Diets and Fish 
Body:      

Determination of Dry matter (DM), Crude 
protein (CP), Ether extract (EE), Crude fiber 
(CF) and ash in the basal diet and in fish body 
in the different groups were carried out 
according to the methods of A.O. A.C. (1990). 
The fish growth performance and feed 
utilization parameters were calculated 
according to the following equations: total 
weight gain (TWG):TWG (g) = final weight 

(FW) (g) - initial weight (IW) (g);average daily 
gain (ADG):ADG (g) = TWG (g) / Time 
(days);survival rate (SR %):SR % = Total 
number of fish at the end of the experimental × 
100 / total number of fish at the start of the 
experiment; specific growth rate (SGR, % / 
day):SGR = 100 × [In wt1- In wt0/T] whereas: 
In: Natural log,Wt1: Final weight (g),Wt0: 
Initial weight (g),T: Time in days; feed 
conversion ratio (FCR):FCR = Total feed 
consumption (g) / Weight gain (g);protein 
efficiency ratio (PER):PER = Body weight gain 
(g) / protein intake (g); Relative growth rate 
(RGR):RGR= Average weight gain (g) / 
Average initial weight (g). 

Statistical Analysis: 

SPSS 20.0 INC., Chicago, IL, Statistics were 
computed using USA (SPSS, 2011). A one-way 
analysis of variance (ANOVA) was performed 
on all data, and Duncan's post hoc multiple 
tests was then performed at a 5% level of 
probability (Duncan, 1955). 

RESULTS AND DISSCUSION 

Water Quality Indicators: 

The essential chemical and physical 
characteristics of the water that used for fish 
raising in the trial are depicted in Figures (1-2). 
Generally, all tested water quality criteria were 
suitable and within the acceptable limits for 
rearing Nile tilapia (O. niloticus). 

The water temperature in all experimental 
groups was kept within the range of 29-29.5°C, 
which is considered desired for Nile tilapia 
rearing as recommended by Ibrahim et al. 
(2008). The experiment revealed notable 
variations in pH and NH3 levels across the 
different treatments. Specifically, trial groups 
from T2 to T9, ascending sequence, were 
exhibited lower levels of pH and NH3, ranging 
from 5.77 to 6.07, while T1 had higher level, 
extending to 8.07. These findings indicating a 
decrease in pH resulting from the activity of 
organic matter-degrading bacteria that emit 
carbon dioxide into the water volume. This 
observation aligns with the results of 
Wasielesky et al. (2006). Conversely, the 
elevation of pH levels could be attributed to 
stimulated photosynthesis. 

The dissolved oxygen (DO.) levels were 
suitable during the experimental period, 
ensuring optimal conditions for tilapia growth. 
The mean DO levels were sustained at levels 
higher than 5 mg/L through oxygen supply, 
which is in accordance with the desirable DO 
values for tilapia growth as suggested by 
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Bergheim (2007). The high depletion of DO by 
heterotrophic microbiota in the starch group 
could potentially explain these findings. 
However, Total Dissolved Solid (TDS) ranges 
between 235.3 Mg/L in control (T1) compared 
to other treatments (T2 – T9). Conductivity 
values (ms/cm) ranged between 393.3 ms/cm 
in control (T1) compared to other treatment 
(T2 – T9). The results of the nitrogen content, 
including NH3, NO2, and NO3, which were 
observed and analyzed to evaluate their 
impact on the experimental conditions. The 
occurrences of decreased total nitrogen 
ammonium (TNA) (NH3, NH4), nitrite (NO2), 
and nitrate (NO3) were found lower in the (T2 
– T9) compared to (T1), which were relatively 
higher TNA (0.42 Mg/l) concentrations. 
Variations in TNA values among the trial 
groups were anticipated due to the elevated 
activity of organic matter-degrading bacteria 
in the experimental molasses group, which 
contributed to the reduction of TNA through 
nitrogen transformation. 

In all the tested groups of the Biofloc 
approach, NO3, there was a steady reduction 
in N levels, which could be attributed to the 
limited nitrogen supply administered in the 
system, as suggested by Nieuwenhuize (2000). 
In a 56-day study conducted by Long et al. 
(2015), the potential benefits of Biofloc 
technology (BFT) on the growth and weight 
gain of fish, gastrointestinal function, blood 
analysis, and improved farmed tilapia (GIFT) 
were investigated in zero-water exchange 
systems. The investigated work comprised of a 
singular Biofloc Technology tested and a 
control treatment subjected to water supply. In 
order to achieve a carbon/nitrogen (C/N) ratio 
of 15, glucose was incorporated into the BFT 
group. Subsequently, it was found that the 
levels of NO2 and NO3 were markedly reduced 
in the BFT group as compared to the control, 
with statistical significance at P ≤ 0.05. 

Growth Performance:  

In Table (2) and Figure (3), the performance 
parameters of Nile tilapia growth were 
recorded for the nine different trial groups (T1-
T9) implemented in the investigation. 
Significant differences in the initial body 
weight of the fish among treatments were 
observed indicating the homogenizing 
procedure of individual. 

Rearing system factor levels effected FW. 
(T1) were significantly lower (45.11 g) 
compared to the other treatments (T2 – T9) 
(50.04 g- 50.88 g). However, no significant 
differences were found between (T2, T3, T4, 

T5, T6, T7, T8, and T9) (50.04, 49.45, 50, 50.32, 
51.22, 51.88, 51.55, and 50.88 g). There were no 
significant differences in SGR, FBW, ADG, 
TWG, and SR resulting from the interaction 
between the Biofloc and/ or Pro-pac systems. 
However, the maximum observations were 
noted in treatments (T6, T7, and T9) with 
weights of 51.22, 51.88, and 50.88 g 
respectively, whereas the minimum 
observations were showed in treatments (T1 
and T3) with weights of 45.11 and 49.45 g 
respectively. Similarly, the differences in ADG, 
SGR, and SR were observed between (T1) 
control and the remaining trial groups (T2 – 
T9), while no significant differences were 
found among the other systems (T2 – T9). 
Various experiments have also demonstrated 
that fish growth, health, and survival rates are 
improved in in aquatic environments with 
significant levels of biological status in 
naturally occurring biotic communities, 
bacterial aggregations, and photosynthetic 
organisms (Burford et al., 2004). Although the 
mechanism by which microbial communities' 
promote fish-growth is still unclear, Izquierdo 
et al. (2006) proposed that the fat content of 
microbiota may play a vital role. According to 
Avnimelech (1999), the microbial-origin 
protein provided by the fish stock was 
sufficient to complement the protein from the 
formulated fish feedstuff. 

In addition to serving as a food source, 
bioflocs also play an important ecological 
action in aquaculture ecosystems. They act as 
aquatic conditioners, helping to mitigate 
retrogradation of physicochemical 
characteristics of the rearing water caused by 
leftover food, excreta, and other decaying bio-
compounds in aquaculture systems. By 
controlling superfluous nitrogen contents, 
biofloc can neutralize the negative effects of 
these pollutants (Long et al., 2015). The 
utilization of nitrogen by microbes to produce 
protein in the aquaculture system is enabled 
by the absorption of N-molecules from the 
water. Therefore, the incorporation of a 
containing starch feed could potentially be 
used in a self-contained recirculating culture 
technique. This is in line with the findings of 
Avnimelech (2007). 

Several studies in the past have indicated 
that incorporating Biofloc and/ or Pro-pac 
systems in the cultivation of O. niloticus can 
lead to improved growth efficiency and reduce 
the mortality levels of tilapia, as opposed to 
utilizing traditional farming water (Without 
bioflock), as shown by Mishra et al. (2008). A 
trial performed by Long et al. (2015) for a 
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period of 56 day`s aimed to study the impact 
of BFT on the weight gain, gastro-intestinal 
status, blood biochemistry parameters, and 
overall health and immunity of GIFT in a tank 
system without water supplying. The 
investigations comprised of two groups: one 
using BFT and the other using a recirculating 
method as a reference. The BFT group was 
supplemented with glucose to maintain a C/N 
ratio of 15, resulting in a 0.0% mortality rate at 
the end of the trial. The SGR and total fish 
biomass were exhibited a significant increase 
in the BFT group compared to the control 
group. In addition, the FBG of specimens and 
TWG were 12.54% and 9.46% greater, 
respectively, in the BFT group. Through the 
study in the Biofloc system and Pro-pac, it is 
clear to us the growth of bacterial cells with 
protein, as shown in the Table (3) and Figure 
(4)  . Ekasari et al. (2015) conducted a study to 
evaluate the impact of the BFT approach on 
feed utilization and mortality rates of young-
old O. niloticus during the production and 
cultivation phase. Through their study, 
molasses with a carbon content of 53% was 
incorporated per day to the BFT to maintain an 
estimated balance between C and N ratio of 10. 
The mortality percentages of the early life 
stages of fish from the BFT group were found 
to be less 2% than those of the fish from the 
reference group 33%. The origin or housing of 
the young fish had no discernible impact their 
growth efficiency, but the fish body weight 
appeared to be more consistent when the fish 
were kept in BFT system. In a study on the 
impact of BFT on larval survival and 
resistance, Ekasari et al. (2015) found that after 
being inoculated with the disease-causing 
Streptococcus agalactiae bacteria, fish cultured in 
the biofloc group exhibited significantly lower 
mortality (20-25%) compared to control fish 
stocked in regular water (approximately 45%). 
Additionally, when the control group was 
stocked in BFT, they demonstrated high 
resistance to bacterial pathogenicity, with 
survival rates approximately 70%. To evaluate 
resilience to hypertonic stress, a saltwater 
stress test was conducted, where fish from the 
BFT group exhibited 28% and 58% mortality 
rates at 1 hour and 24 hours subsequent to 
stress, markedly lower than the mortality rates 
of fish from the control group, which were 67% 
and 95% at the same experimental period. 
These results indicate that BFT may enhance 
the survival and resistance of fish to 
pathogenic bacteria and salinity stress. 

Feed Intake and Feed Utilization: 

Feed intake (FI) increased significantly (P≤ 
0.05) in treatments (T6, T7, T8, and T9) and 
protein intake (PI) in (T6, T7, T8, and T9).  
Table (4) and Figure (5) showed that Feed 
Conversion Ratio (FCR) and Protein Efficiency 
Ratio (PER), and Relative Growth Rate (RGR) 
were improved in trial groups (T2 – T9) 
compared to (T1). 

In this study, the findings related to FCR, 
PER, and RGR were consistent with the results 
reported by Avnimelech (2007), who suggested 
that the Biofloc in aquatic environment give 
rise nearly half of the fish necessity amino 
acids. The presence of a large population of 
protozoa and rotifers in the BFT communities 
had a positive effect on the growth of the 
crustaceans in BFT trial groups than to the 
reference group, according to Thompson et al. 
(2002). It is possible to raise the retrieval of 
nitrogenous matter from O. niloticus farming 
systems by up to 50% with water supplying 
accompanied by starch reinforcement. This 
finding is significant because it suggests a 
more sustainable approach to aquaculture, as 
it reduces the need for water exchange, which 
can be costly and environmentally damaging, 
as shown by Avnimelech (2006). Long et al., 
(2015) investigated the effects of Biofloc 
technology (BFT) on the growth, digestive 
activity, hematology, and improved the 
farmed tilapia (GIFT) in restricted light with 
zero exchange of water sources in tanks. In the 
investigation, a BFT and control treatments 
with recirculating water were applied. To 
establish a C/N ratio of 15, glucose was 
introduced to the BFT tested group. In 
opposite to the control treatment, the fish in 
the BFT exhibited a 22.2% increase in PER, and 
a 17.5% decrease in FCR. 

Body Chemical Compositions: 

The carcass composition results for Nile 
tilapia are presented in Table (5) and Figure 
(6). Dry matter and ash exhibited significant 
decreases in treatments T2 to T9, whereas 
crude protein (CP) and Ether extract increased 
significantly in the same treatments compared 
to T1. The protein concentration in Biofloc 
treatments could potentially be attributed to 
the chemical composition of heterotrophic 
bacteria and other organisms present in Biofloc 
and biofilms, as noted by Fernandes et al. 
(2008). The dry matter and ash content showed 
significant differences among the treatments, 
with the highest dry matter content being 
recorded in groups T3, T4, T5, T7, T8, and T9 
(98.41, 98.43, 98.50, 98.42, 98.59, and 98.28, 
respectively) as compared to other groups. 
Treatment T5 had the highest amount of crude 
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protein content (64.22), while treatments T2, 
T5, T7, and T8 had the highest values of ether 
extract or lipid content (25.60, 22.27, 22.91, and 
25.83, respectively). Fish groups in treatments 
showed ash content ranging from 24.01 to 
26.50. In their study, Zhao et al. (2014) 
investigated the impact of a feed C/N ratio-
enhanced biofloc system on water quality and 
production performance of carp in a 
minimum-water exchanged pond polyculture 
system. The results showed that bioflocs had a 
significant effect on muscle composition in 
terms of crude protein, crude fat, and ash of 
the mirror carp (P ≤ 0.05). Similarly, our study 
demonstrates that an increase in the feed C/N 
ratio can enhance production performance and 
feed utilization in mirror, silver, and bighead 
carp while also improving water quality. 

CONCLUSION 

From this study, it is clear that cultivator 
under biofloc system and pro-pack is one of 
the best types of modern cultivator. Therefore, 
I advise farmers to cultivator it, due to its 
importance, especially with fish that depend 
on algae and micro-plants for their food, such 
as tilapia, some types of carp, shrimp, and 
others. 

REFERENCES 

A.O.A.C. 1990: Association of official analytical 
chemists. "Official methods of analysis" 12th 
Ed. Washington Dc. 

Aubin, J., Gatesoupe, F.J., labbé, l., lebrun, l. 2005: 
Trial of probiotics to prevent the vertebral 
column compression syndrome in rainbow 
trout (Oncorhynchus mykiss Walbaum). 
Aquaculture Research,36: 758-767. 

Avnimelech, Y. 1999: C / N ratio as a control 
element in aquaculture systems. Aquaculture. 
176, 227 – 235.  

Avnimelech, Y. 2006: Bio-filters: the need for an 
new comprehensive approach. Aquacultural 
engineering, 34(3), 172-178. 

Avnimelech, Y. 2007: Feeding with microbial flocs 
by tilapia in minimal discharge bioflocs 
technology ponds. Aquaculture. 264, 140–147.  

Azim, M.E., Little, D.C. 2008: The biofloc 
technology (BFT) in indoor tanks: water 
quality, biofloc composition, and growth and 
welfare of Nile tilapia (Oreochromis niloticus). 
Aquaculture, 283:29-35. 

Bagherri, A., ShabanaliFami, H., Rezvanfar, A., 
Asadi, A., Yazdani, S. 2008: Perception of 
paddy farmers towards sustainable 
agricultural technologies: Case of Haraz 
Catchments area in Mazandaran provinces of 

Iran American Journal of Applied Sciences, 5 
(10) pp. 1384-1391. 

Balcázar, J.L., Blas, I.d., Ruiz-Zarzuela, I., 
Cunningham, D., Vendrell, D., Múzquiz, J.L. 
2006: The role of probiotics in aquaculture. 
Veterinary Microbiology. 114: 173-186. 

Bergheim, A. 2007: Water quality criteria in 
recirculation systems for tilapia.IRIS 
International Research Institute of Stavanger, 
4068 Stavanger, Norway. 

Brunt, J., Austin, B. 2005: Use of Probiotic to 
control Lactococcus is and Streptococcus is in 
rainbow trout Onchorhynchus mykiss (Walbaum). 
Journal of Fish Diseases, 28: 693-701. 

Burford M.A., Thompson, P.J., McIntosh, R.P., 
Bauman, R.H., Pearson, D.C. 2004: The 
contribution of flocculated material to shrimp 
(Litopenaeus vannamei) nutrition in a high 
intensity, zero-exchange system. Aquaculture 
232:525–537. 

Denev, S.A. 2008: Ecological alternatives of 
antibiotic growth promoters in the animal 
husbandry and Aquaculture. DSC. Thesis 
Department of Biochemistry Microbiology, 
Trakia University Stara Zagora Bulgaria, pp. 
294. 

Dugenci, S.K., Ard, N., Candan, A. 2003: Some 
medicinal Plants as immunostimulant for fish. 
Journal Ethnopharmacology 88(1):99-106. 

Duncan, D.B. 1955: Multiple range and multiple F. 
test. Biometrics, 11 : 1 – 42 . 

Ekasari, J., Rivandi, D.R., Firdausi, A.P., 
Surawidjaja, E.H., Zairin Jr, M., Bossier, P., De 
Schryver, P. 2015: Biofloc technology positively 
affects Nile tilapia (Oreochromis niloticus) 
larvae performance. Aquaculture, 441, 72-77.‏ 

El-Kady, H.A., Omar, E.A., Srour, T.M.A., Salem, 
M.F. 2016: Effect of Biofloc, Feeding Rate and 
Dietary Protein Levels on Growth Performance 
and Feed Utilization of Nile 
Tilapia,(Oreochromis niloticus), Flathead Grey 
Mullet,(Mugil cephalus) and Thin Lipped 
Mullet,(liza ramada) Fingerlings in 
Polyculture. Journal of the Advances in 
Agricultural Researches, 21(1), 2-20.‏ 

FAO. 2016: The State of World Fisheries and 
Aquaculture Contributing to food security and 
nutrition for all. Food and Agricultural 
Organization ,Rome, Italy. 

Fernandez, I., Hontoria, F., Ortiz-Delgado, J.B., 
Kotzamanis, Y., Estevez, A., Zambonino-
Infante, J.L., Gisbert, E. 2008: Larval 
performance and skeletal deformities in 
farmed gilthead sea bream (Sparus aurata) fed 
with graded levels of vitamin A enriched 
rotifers (Brachionus plicatilis). Aquaculture, 283 
(1): 102-115. 

GAFRD, General Authority for Fish Resources 
Development. (2020). fish production Report 



Al-Azhar Journal of Agricultural Research, Vol. (Special issue), October (2023) (219-231) Hanbal et al. 

992 
2nd International Scientific Conference "Agriculture and Futuristic Challenges (Food Security: Challenges and 

Confrontation)", Faculty of Agriculture, Al-Azhar University, Cairo, Egypt, October 10th –11th, 2023. 

for the Year 2021 " Agriculture Ministry Press, 
Cairo. 

Hassaan, M.S., Soltan, M.A., Ghonemy, M.M.R. 
2014: Effect of synbiotics between Bacillus 
licheniformis and yeast extract on growth, 
hematological and biochemical indices of the 
Nile tilapia Oreochromis niloticus. The Egyptian 
Journal Aquatic Research, 40:199-208. 

Ibrahim, M., El-Naggar, A., Farag, E. 2008: 
Preferred temperature values for tilapia fry 
culture. Aquaculture Research, 39(12), 1416-
1419. 

Izquierdo, M., Forster, I., Divakaran, S., Conquest, 
L., Decamp, O. 2006: Effect of green and clear 
water and lipid source on survival, growth and 
biochemical composition of Pacific White 
shrimp Litopenaeus vannamei. Aquaculture. 258, 
396-403.  

Izquierdo, M., Forster, I., Divakaran, S., Conquest, 
L., Decamp, O., Tacon, A. 2006: Effect of green 
and clear water and lipid source on survival, 
growth and biochemical composition of Pacific 
white shrimp Litopenaeus vannamei. Aquac. 
Nutr., 12:192-202. 

Long, L., Yang, J., Li, Y., Guan, C., Wu, F. 2015: 
Effect of biofloc technology on growth, 
digestive enzyme activity, hematology, and 
immune response of genetically improved 
farmed tilapia (Oreochromis 
niloticus). Aquaculture, 448, 135-141.‏ 

Mishra, G., Chadha, P., Das, R.H. 2008: 
Serine/threonine kinase (pk-1) is a component 
of Autographa californica multiple 
nucleopolyhedrovirus (AcMNPV) very late 
gene transcription complex and it 
phosphorylates a 102kDa polypeptide of the 
complex. Virus research, 137(1), 147-149. 

Nieuwenhuize, J. 2000: The effect of nitrogen 
input on nitrate concentrations in a Biofloc 

system. Aquacultural Engineering, 23(2), 107-
115. 

NRC, 2012: Nutrition reguirement of fish , 
Committee on Animal Nutrition Board on 
Agriculture . National Academy press , 
Washington , DC . 

Panigrahi, A., Kiron, V., Puangkaewa, J., 
Kobayashib, T., Satoh, S., Sugita, H. 2005: The 
viability of probiotic bacteria as a factor 
influencing the immune response in rainbow 
trout Oncorhynchus mykiss. Aquaculture. 243: 
241-254. 

SPSS, S. 2011: for Windows. Chicago: SPSS Inc.‏ 
Staykov, Y., Spring, P., Denev, S. 2006: Influence 

of dietary Bio-Mos® on growth, survival and 
immune status of rainbow trout (Salmo 
gairdneriirideus G.) and common carp (Cyprinus 
carpio L.). Bulgaria: Trakia University. 

Subasinghe, R., Soto, D., Jia, J. 2009: Global 
aquaculture and its role in sustainable 
development. Reviews in Aquaculture, 1(1), 2-
9. 

Thompson, F.L., Abreu, P.C., Wasielesky, W. 2002: 
Importance of biofilm for water quality and 
nourishment in intensive shrimp culture. 
Aquaculture, 203:263-278. 

Wasielsky, Jr. W., Atwood, H., Stokes, A., 
Browdy, C.L. 2006: Effect of natural 
production in a zero exchange suspended 
microbial floc based super-intensive culture 
system for white shrimp Litopenaeus vannamei. 
Aquaculture. 258, 396 – 403. 

Zhao, Z., Xu, Q., Luo, L., Li, J., Wang, L. 2014: 
Effect of feed C/N ratio promoted bioflocs on 
water quality and production performance of 
bottom and filter feeder carp in minimum-
water exchanged pond polyculture system. 
Aquaculture, 434, 442-448.‏ 

Table 1: Chemical Analysis of Experimental Diet (Basal Diet). 
Analysis % 

Dry matter (DM %) 
Crude protein (CP %) 
Ether extract (EE %) 

Ash 
Crude fiber (CF %) 

Nitrogen free extract(NFE) (1) 
Gross energy(GE) Kcal/Kg (2) 
Digestibility energy (DE) (3) 

97.56 % 
25 % 

6.88 % 
6.90 % 
5.11 % 

56.11% 
4050 

3037.5 
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Table 2: Growth Performances Parameters plastic tanks as affected by rearing systems (water 
additives) by some bacterial Probiotic and Biofloc condition. 

Parameters 

Variable 
IW gm FW gm TWG gm ADG gm SGR % SR % 

Control (T1) 16.09±0.01 45.11±0.71b 29.02±0.72b 0.32±0.008b 1.14±0.01b 95±2.88b 

Effect of Pro-Pac levels 

250 mg/l (T2) 16.04±0.07 50.04±0.10a 34.00±0.03a 0.37±0.00a 1.26±0.003a 100±0.00a 
500 mg/l (T3) 15.98±0.12 49.45±1.80a 33.47±1.93a 0.37±0.02a 1.25±0.05a 100±0.00a 

Effect of Biofloc levels 
C/N ratio 10/1 

(T4) 
15.84±0.005 50.00±0.79a 34.16±0.79a 0.37±0.008a 1.27±0.01a 100±0.00a 

C/N ratio 15/1 
(T5) 

15.96±0.10 50.32±0.46a 34.36±0.35a 0.38±0.003a 1.26±0.00a 100±0.00a 

Interaction between Pro-Pac levels and Biofloc levels 
PRO-PAC 250 

mg/l and Biofloc 
C/N ratio 10/1 

(T6) 

16.10±0.05 51.22±1.02a 35.12±1.07a 0.39±0.01a 1.28±0.02a 100±0.00a 

PRO-PAC 250 
mg/l and Biofloc 

C/N ratio 15/1 
(T7) 

15.86±0.02 51.88±0.88a 36.02±0.86a 0.40±0.008a 1.31±0.02a 100±0.00a 

PRO-PAC 500 
mg/l and Biofloc 

C/N ratio 10/1 
(T8) 

16.25±0.03 51.55±0.62a 35.30±0.65a 0.39±0.008a 1.28±0.01a 100±0.00a 

PRO-PAC 500 
mg/l and Biofloc 

C/N ratio 15/1 
(T9) 

16.11±0.03 50.88±0.33a 34.77±0.36a 0.38±0.005a 1.27±0.01a 100±0.00a 

a, b, and c, mean in the same column having different letters are significantly (P≤0.05) different. 

Table 3: Effect of Biofloc System and Pro-pac on Total Protein Content in Water. 
Parameters 

Variable 
Protein in Water % 

Control (T1) - 
Effect of Pro-Pac levels 

250 mg/l (T2) 39.46 % 

500 mg/l (T3) 39.79 % 

Effect of Biofloc levels 
C/N ratio 10/1 (T4) 22.65 % 
C/N ratio 15/1 (T5) 23.68 % 
Interaction between Pro-Pac levels and Biofloc levels 

PRO-PAC 250 mg/l and Biofloc C/N ratio 10/1 (T6) 44.00 % 
PRO-PAC 250 mg/l and Biofloc C/N ratio 15/1 (T7) 27.49 % 
PRO-PAC 500 mg/l and Biofloc C/N ratio 10/1 (T8) 34.96 % 
PRO-PAC 500 mg/l and Biofloc C/N ratio 15/1 (T9) 42.35 % 
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Table 4: Feed intake and feed utilization parameters plastic ponds as affected by rearing system 
(water additions) by some pacterial Probiotic and Biofloc condition. 

Parameters 

Variable 
FI gm PI gm FCR % PER % RGR‏% 

Control (T1) 32.41±0.32d 8.10±0.08d 1.11±0.01a 3.58±0.05b 180.36±4.66b 
Effect of Pro-Pac levels 

250 mg/l (T2) 32.76±0.28d 8.19±0.06d 0.96±0.008b 4.15±0.03a 211.97±0.75a 
500 mg/l (T3) 33.23±0.84cd 8.30±0.20cd 0.99±0.03b 4.03±0.13a 209.44±13.84a 

Effect of Biofloc levels 
C/N ratio 10/1 (T4) 33.18±0.78cd 8.29±0.19cd 0.97±0.00b 4.12±0.00a 215.65±5.10a 
C/N ratio 15/1 (T5) 33.49±0.23bcd 8.37±0.05bcd 0.97±0.003b 4.10±0.01a 215.28±0.76a 

Interaction between Pro-Pac levels and Biofloc levels 
PRO-PAC 250 mg/l 

and Biofloc C/N ratio 
10/1 (T6) 

34.71±0.38ab 8.67±0.09ab 0.98±0.01b 4.05±0.08a 218.13±7.43a 

PRO-PAC 250 mg/l 
and Biofloc C/N ratio 

15/1 (T7) 
34.49±0.25abc 8.62±0.06abc 0.95±0.01b 4.17±0.06a 227.11±5.09a 

PRO-PAC 500 mg/l 
and Biofloc C/N ratio 

10/1 (T8) 
35.08±0.15a 8.77±0.03a 0.99±0.01b 4.02±0.06a 217.23±4.49a 

PRO-PAC 500 mg/l 
and Biofloc C/N ratio 

15/1 (T9) 
34.29±0.06abc 8.57±0.01abc 0.98±0.008b 4.05±0.03a 215.82±2.75a 

a, b, c, and d, mean in the same column having different letters are significantly (P≤0.05) different. 

Table 5: Body Chemical Composition (%) plastic ponds as affected by rearing tanks (water additives) 
by some Bacterial Probiotic and Biofloc systems. 

Parameters 

Variable 
Dry matter % Crude Protein % 

Ether extract 
% 

Ash % 

Initial 97.43±0.11d 46.23±0.79d 12.59±0.03d 30.26±0.02a 
Control (T1) 97.93±0.23c 59.12±0.62c 12.75±1.19d 26.04±0.52b 

Effect of Pro-Pac levels 
250 mg/l (T2) 98.003±0.03c 63.71±0.41a 25.60±3.22a 25.40±1.48b 
500 mg/l (T3) 98.41±0.00ab 62.57±0.06ab 19.42±0.81bc 24.39±1.12b 

Effect of Biofloc levels 
C/N ratio 10/1 (T4) 98.43±0.06ab 63.11±0.60ab 19.56±1.24bc 26.50±0.28b 
C/N ratio 15/1 (T5) 98.50±0.09a 64.22±0.87a 22.27±0.57abc 24.52±0.43b 

Interaction between Pro-Pac levels and Biofloc levels 
PRO-PAC 250 mg/l 

and Biofloc C/N ratio 
10/1 (T6) 

98.07±0.02bc 61.56±0.06b 19.42±0.61bc 26.45±0.80b 

PRO-PAC 250 mg/l 
and Biofloc C/N ratio 

15/1 (T7) 
98.42±0.18ab 62.82±0.52ab 22.91±0.35ab 25.59±0.49b 

PRO-PAC 500 mg/l 
and Biofloc C/N ratio 

10/1 (T8) 
98.59±0.02a 63.39±0.13a 25.83±2.60a 24.01±0.79b 

PRO-PAC 500 mg/l 
and Biofloc C/N ratio 

15/1 (T9) 
98.28±0.02abc 64.02±0.51a 17.56±0.38c 26.19±1.25b 

a, b, c, and d,   mean in the same column having different letters are significantly (P≤0.05) different. 
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Figure 1: Temperature, pH, and dissolved Oxygen (DO) values for control, Biofloc and/ or pro-pac 
treatments. 

  

 
Figure 2: Conductivity, TDS, NH3, NO2 and NO3 values for control, Biofloc and/ or Pro-pac 
treatments. 
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Figure 3: IW, FW, TWG, ADG, SGR and SR values for control, Biofloc and/ or Pro-pac treatments. 

 

Figure 4: Protein in water values for control, Biofloc and Pro-pac treatments. 
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Figure 5: FI, PI, FCR, PER and RGR values for control, Biofloc and/ or pro-pac treatments. 

 

Figure 6: DM, CP, EE and ASH values for control, biofloc and pro-pac treatments. 
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 ل سماك البلطى النيلىومعدلات النمو حووا  ال  مياة جودة  علىباك  -البيوفلوك والبرو لنظام التأ ثير المحتمل

د محمد حولبلمحم
 1*,

حوسن علام  حوسن يوسف، 
1

شريف ، محمد شريف مصطفى  
2

 
1 

  , القاهرة , مصر.جامعة ال زهر ,كلية الزراعة سمكى,قسم الاإنتاج ال 
2 

 قسم وقاية النبات )فرع الحيوان الزراعى(, كلية الزراعة, جامعة عين شمس, القاهرة, مصر.

 ahmad_elsakout84@hotmail.com  :* البريد الاإلكتروني للباحوث الرئيسي

 الملخص العربى  

جراء تجربة لمدة    / لتر مجم  250باك ) -( والبروC / N 15/1 ونس بة  C /N 10/1نس بة  تركيزات مختلفة من البيوفلوك ) يوم لدراسة تأ ثير 09تم اإ

نتاجية ل سماك البلطي النيليلمعايير وا الغذاءعلى جودة المياه واس تخدام  / لتر ( مجم  099&  ذات أ سماك البلطي صبعيات أ  وضع بة خلال التجر تم   .الاإ

ضافة تم . هايلتر من الم  199لى كل منها ع في أ حووا  بلاستيكية في ثلاث مكررات تحتوي متماثلةأ وزان  المولاس لل حووا ، مع عدم تغيير المياه خلال اإ

٪ من الوزن الحي. أ ظهرت النتائج 2٪ من البروتين الخام بمعدل 20. تم تغذية ال سماك يومياً بنظام غذائي يحتوي على أ حووا  المقارنةباس تثلاء مدة التجربة، 

لى زيادة ملحوظة في متوسط وزن ال سماك -. أ دت اإضافة البيوفلوك والبروعن أ حووا  المقارنةأ ن معايير جودة المياه تغيرت لل فضل  ومعدل النمو  باك اإ

بيوفلوك ل أ ن معدل التحويل الغذائي وكفاءة اس تخدام البروتين أ على في أ حووا  ال سماك المعالجة باكذلك وجد  بال سماك في أ حووا  المقارنة. عند مقارنتها

 نس بة يضاأ   زادتو فى نس بة البروتين الخام فى جسم ال سماك  باك زيادة -اإضافة البيوفلوك والبرو سبب بال سماك في أ حووا  المقارنة،بروباك مقارنة الو 

زداد كلما زاد مس توى باك -البيوفلوك والبرووأ ن تأ ثير  ،الرمادقل المس تخلص الاإيثيرى و   .وادهذه الم تركيز اإ

 باك، جودة المياه، الاإس تفادة من الغذاء، المعايير الاإنتاجية. -البلطى النيلى، نظام البيوفلوك والبرو الكلمات الاسترشادية:

 


