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SUMMARY 

 

his experiment was carried-out to evaluate the combined effects of dietary commercial probiotic Lactéol 

Fort® supplementation and different rearing systems on reproductive performance of red tilapia 

broodstock. In completely randomized, 2X2 factorial design, 2 different tank systems, clear water (CW) 

and biofloc combined with two different levels (0 and 1 g kg-1) of dietary probiotic Lactéol Fort® attaining 

4 experimental treatments; T1: CW without probiotic), T2: CW + probiotic, T3: biofloc without probiotic) and 

T4: biofloc + probiotic with three replicates for each treatment compromising twelve tanks (each 2 m3). Red 

tilapia broodstock reproductive performance was compared during the reproductive period. The probiotic Lactéol 

Fort® containing Lactobacillus delbruekii (1013 CFU: colony forming unit) g-1 and L. fermentum (1013 CFU) g-1 

was administered as a feed additive to broodstock diet. For the reproductive performance assay, 216 females and 

72 males of red tilapia Oreochromis mossambicus × O. niloticus at density of 24 (18 females: 6 males) tank-1 

equivalent to stocking density of 9: females: 3 males m-3 with a sex ratio of 3 females to 1 male. Average body 

weight of female and male tilapia broodstock were 127.5 and 148 g, respectively). Reproductive variables 

(spawned female %, absolute and relative fecundity) were estimated in four subsequent seed clutches. No 

mortalities were found in male and female tilapia broodstock as affected by biofloc and probiotic levels. The 

results revealed that broodstock fed the commercial probiotic in biofloc tanks (T4: biofloc + probiotic), had the 

highest values for reproductive performance followed by T3 (biofloc without probiotic addition), T2 (CW + 

probiotic), and finally T1 (CW without probiotic).  The results recommend continuous intake of probiotic 

(Lactéol Fort® containing Lactobacillus delbruekii (1013) CFU g-1 and L. fermentum, 1013 CFU (colony forming 

unit) g-1 at a dose of 1 g kg-1 of broodstock feed in biofloc tanks during the spawning season of red tilapia, due to 

the higher reproductive performance and fry survival. 

Keywords: Red tilapia biofloc, clear water, Probiotic, reproductive performance, larval survival  

 

INTRODUCTION 

 

Tilapia ranks the world's second most popular important cultured fish, after carps. This species is 

getting more and more popular farmed fish due to its advantage of rapid growth, resistance and 

advantageous adaptability to high stocking densities, disease resistance, adaptable feeding habits, and 

tolerance to poor quality (Prabu et al., 2019). There were many studies dedicated with different effects of 

different rearing system (clear or biofloc) and the combination effect of the probiotics on reproductive 

performance of different fish and crustaceans species (Xu and Pan, 2013, Xu and Pan, 2014, Ekasari et 

al., 2014, Kim et al., 2014, Kim et al., 2015, Kumar et al., 2017, Long et al., 2015, Cardona et al., 2016, 

de Souza et al., 2016, Verma et al., 2016, Carnevali et al., 2017, Rodiles et al., 2018, Abdel-Tawwab et 

al., 2021 Eid et al., 2021 and  Ogello et al., 2021). On the other hand, there was lack of information and 

studies concerning the effect of different rearing system on red tilapia broodstock reproduction, therefore 

the aim of this study was to evaluate the effect of adding commercial probiotics to red tilapia broodstock 

diet in different rearing system. 

Probiotics have many positive effects in maintaining water quality, growth performance, the innate 

immune system and reproduction (Dias et al., 2012a; Newaj-Fyzul and Austin, 2015; Peredo et al., 2015; 
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Soto, 2017, Abo-State and Tahoun, 2017). The positive contribution of probiotic application to improving 

reproductive performance of broodstock and fecundity has been studied by Mehrim et al. (2015). The 

improvement of the usage of feed components together with symbiotic (probiotics, prebiotics, and 

phytochemicals), may be a feasible opportunity for reinforcing boom performance (Sutili, et al., 2018, 

Abdel-Tawwab et al., 2021 and 2022), optimizing resistance to infectious diseases (Nayak, 2010; El-

Ezabi et al., 2011; Sutili et al., 2018) and lowering the portions of antibiotic carried out in fish farming 

(Sutili et al., 2018). Live microorganisms make up probiotics, which may also have effects on the health 

status of the host via modulating the intestine microbiota. Probiotics use has been a powerful opportunity 

to antimicrobial boom promoters within the farm animals’ industry, and they can be microorganism or 

non-bacterial species or lines. However, there was a growing approach in administering multi strain 

probiotics in current years. Multistrain probiotics contain many species of vital microorganisms as a 

consortium that is useful to the administered animal.  

Biofloc technology (BFT) plays three major roles including (i) water quality maintenance through 

nitrogen compounds uptake, resulting in in situ microbial protein; (ii) nutrition, increasing culture 

feasibility by reducing feed costs and lowering freed conversion ratio (FCR); and (iii) pathogen 

competition. Because of a complex interaction between particulate organic matter, physical substrates, 

and a wide range of microorganisms. The biofloc technology is described as the "blue revolution" era in 

aquaculture and has been widely applied. BFT is based on in situ microorganism production 

(Emerenciano et al., 2017). 

The objective of this work was to evaluate the effects of probiotic Lactéol Fort
®
 containing 

Lactobacillus delbruekii (10
13

 CFU g
-1

) and L. fermentum (10
13

 CFU g
-1

) as a feed additive in red tilapia 

broodstock diet held in biofloc and clear water tank system. 

 

MATERIALS AND METHODS 

 

Experimental design: 

The experiment was carried out at a commercial tilapia hatchery located in Kafr Al-Shaikh 

Governorate, northern Egypt. The experimental design was completely randomized with four treatment 

groups: 4 experimental treatments; T1: CW; without probiotic, T2: CW + probiotic, T3: biofloc without 

probiotic and T4: biofloc + probiotic with three replicates for each treatment. The experimental concrete 

tank system was supplied with brackish groundwater with a salinity of 6000 ppm and a good aeration 

system to maintain continuous aeration and strong mixing by using air distributors and PVC pipelines 

connected to an air blower. 

Experimental diet: 

The utilized experimental basal diet contained 35% crude protein (CP), 7% ether extract (EE), 4.75% 

crude fiber (CF), 11% ash. A lyophilized powder of commercial probiotic that posed in the local market 

under the trade mark (Lactéol Fort
®
) produced by Rameda, Giza Governorate, (Egypt), each gram of 

probiotic contains: Lactobacillus delbruekii (10
13

 CFU g
-1

) and L. fermentum (10
13

 CFU g
-1

). The 

probiotic was homogenized in vegetable oil, sprayed on the feed. The diet was offered twice a day as 2% 

of the total biomass readjusted every two weeks. In biofloc tanks, organic carbon was added to stimulate 

the biofloc formation and growth. Biofloc helps to improve water quality, reduces the need for water 

exchange and may serve as additional natural feed source. Corn starch was added daily into the biofloc 

tanks to adjust the C/N ratio to equal 10.  

Experimental broodstock: 

 Red tilapia (Oreochromis mossambicus × O. niloticus) broodstock was obtained from a commercial 

tilapia hatchery located in Kafr El-Shaikh Governorate. Male and female broodstock were netted from 

broodstock holding tanks, manually selected, and transferred to conditioning tanks, where they were held 

and kept separately for 15 days for acclimatization to the new environment until starting the experiment, 

which lasted for 12 weeks. A total number of 216 females and 72 males of red tilapia (Oreochromis 

mossambicus × O. niloticus) were distributed at density of 24 (18 females: 6 males) tank
-1

 equivalent to 

stocking density of 9: females: 3 males m
-3

 with a sex ratio of 3 females to 1 male. Average body weight 

of female and male tilapia broodstock were 127.5 and 148 g, respectively). Female and male red tilapia 

broodstock average bodyweights were recorded at the beginning, during successive spawning, and at the 

end of the experiment, which lasted for 12 weeks. Natural mating (mouth brooding) was practiced by 
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placing the broodstock in the experimental breeding tanks (each 2 m
3
). The selected males and females of 

red tilapia broodstock were well-conditioned before mating and given better space and feed, to improve 

and increase sexual maturation. Every tank was inspected once every week for seed. Seed outputs were 

recorded and representative sample swim-up fry from the 4
th

 clutch was collected from each tank to 

determine the larval survival and quality via salinity challenge test.  

 

Table (1): Composition and proximate analysis of the broodstock basal diet. 

Ingredient % 

Fish meal 25 

Corn gluten  10 

Soy bean meal 30 

Corn grain 27.5 

Vegetable Oil 5 

Di-Calcium Phosphate
 

2 

Antiaflatoxin 0.1 

Vitamin C
 

0.1 

Min./ Vit. Mix 
1 

0.3 

Proximate composition 

Dry matter (%) 90 

Crude protein (%) 35 

Ether extract (%) 7.25 

Crude Fiber (%) 4.75 

Ash (%) 11 

Nitrogen free extract (%)
2
 42 

Each kg contains: retinyl acetate, 3000 IU; cholecalciferol, 2400 IU; all-rac-α-tocopheryl acetate, 60 IU; menadione 

sodium bisulfite, 1.2 mg; ascorbic acid monophosphate (49 % ascorbic acid), 120 mg; cyanocobalamin, 0.024 mg; 

choline chloride, 1200 mg; d-biotin, 0.168 mg; niacin, 12 mg; folic acid, 1.2 mg; d-calcium pantothenate, 26 mg; 

pyridoxine. HCl, 6 mg; riboflavin, 7.2 mg; thiamin. HCl, 1.2 mg; sodium chloride (NaCl, 39 % Na, 61 % Cl), 3077 

mg; ferrous sulfate (FeSO4·7H2O, 20 Fe), 65 mg; manganese sulfate (MnSO4, 36 % Mn), 89 mg; zinc sulfate 

(ZnSO4·7H2O, 40 % Zn), 150 mg; copper sulfate (CuSO4. 5H2O, 25 % Cu), 28 mg; potassium iodide (KI, 24 % K, 

76 % I), 11 mg; Celite AW 521 (acid-washed diatomaceous earth silica), 1000 mg Agri-Vet Co., Cairo, Egypt. 

1) NFE (nitrogen free extract = 100 – (CP + EE +CF + Ash) 

 

Analytical methods:    

Samples of the fish were randomly taken at the beginning and at the end of the experiments. At the 

end of the trial fish from experimental tanks were captured, weighed and finally frozen at -18
o 

C for the 

final body analysis. Fish samples were killed and kept frozen until performing the body chemical 

analysis. Samples of the experimental fish diet were taken, grounded, and stored in a deep freezer at -18 
o
C until proximate analysis. All chemical analyses of fish and fish diet were determined according to the 

AOAC (1995), where fish were dried at 105
o 

C overnight in a forced air oven to determine dry matter 

content. Crude protein was measured by the Micro-Kjeldahl method (N X 6.25) after acid digestion. Ether 

extract was determined by extraction in Sohxelt apparatus using petroleum ether. Ash content was 

determined in a muffle furnace at 550
o 

C for 10 hours. Nitrogen free extract (NFE) was calculated by 

differences. Proximate analysis of fish diet was done using the previous methods, which has been used in 

fish analysis, in addition, the basal diet content of crude fiber was determined by digesting the fat-free 

samples in acid and alkali. Initial analyses were carried out on a pooled sample of fish, which were 

weighed and frozen prior to the experiments. 
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Water quality parameters: 

Water quality criteria (pH, temperature, dissolved oxygen, ammonia nitrogen, nitrite, nitrate, 

alkalinity (expressed as Ca CO3), floc volume and total suspended solids were periodically determined. 

Water samples from each experimental tank were taken to assess parameters for water pH, temperature 

and dissolved oxygen (DO) and were monitored once a day, whereas ammonia nitrogen (NH3-N), nitrite 

(NO2-N), nitrate (NO3-N), alkalinity, floc volume (FV) and total suspended solids (TSS) biweekly. Water 

pH was measured using Milwaukee- PH600 pH meter, while water temperature measured using digital 

thermometer. The water DO, NH3-N, NO2-N, NO3-N, and TSS were determined using a photometer and 

multi-test kit. Floc volume (VF) measured by using Imhoff cone and the volume of floc on the bottom of 

the cone was observed after 15 min of sedimentation (as described by Avnimelech, 2007). Water 

Alkalinity was measured by titration with sulfuric acid till pH point of 4.5 (APHA, 1998).  

Spawning performance and seed output: 

Average female weights = (average final weight + average initial weight)/ 2 

Absolute fecundity (total seed number) = summation of seeds for four clutches.  

Relative fecundity (seeds/g female) = Total seed number for each female/mean weight (g).  

Seeds/female/day= Total seed number/days of the experiment (84 days). 

Salinity Stress test: 

 A salinity stress test was carried out on late larval tilapia. About two hundreds red tilapia larvae were 

collected from each broodstock spawning tank to assess the maternal effects of using probiotics and 

application of biofloc on larval quality. The larvae were graded based on size, and one hundred larvae of 

similar size were chosen from each batch for use in the salinity challenge test. The average body weight 

of the larvae from the control and biofloc tanks were 0.13± 0 and 0.12± 0 mg, respectively. The salinity 

stress test was carried out at a concentration of 35 g/L NaCl, which had previously been determined as the 

lethal tolerant (LT50) for red tilapia larvae after 50 minutes in a preliminary experiment as described by 

Ekasari et al. (2015a). Twelve plastic tanks (two liters each) were filled with 1.5 liters of 35 g/L saline 

water. A hundred larvae from the experimental broodstock tanks were distributed at a density of 20 fish/ 

plastic tank. After 1 hour of immersion in saline water, the larvae were transferred to another tank 

containing freshwater with aeration, and the number of survivors was determined 1 hour later. The 

survival of the larvae in the freshwater tanks was also determined 24 hours after transfer.  

Statistical analysis: 

 The experimental data were analyzed with portable SAS software, version 9.1.3 (SAS Stat 9.1, SAS 

Institute Incorporation), and values of probability (P<0.05) were considered significant. Data were 

statistically analyzed in factorial ANOVA. The mean of treatments was compared by Duncan's (1955) 

multiple range tests. 

 

RESULTS AND DISCUSSION 

 

Water quality criteria: 

 The water quality measurements of the experimental spawning tanks as affected by biofloc 

application and dietary probiotic administration during the experiment are shown in Table (2).  

All water quality criteria including, water pH, temperature, DO, NH3-N, NO2-N, NO3-N, alkalinity, 

FV and TSS were in acceptable range for tilapia (Sipaúba-Tavareset et al., 2010, Emerenciano et al., 

2017, Khanjani et al., 2017 and Khanjani et al., 2021). There were no significant differences among 

different experimental treatments in water temperature, pH, and DO, while water ammonia, nitrite, 

nitrate, total alkalinity and FV and TSS were significantly influenced by different rearing system and 

probiotic levels.  Among BFT groups, the BFTS treatments showed the lower values of total ammonia 

nitrogen and NO2 -nitrogen and the highest NO3 -Nitrogen concentration among varying experimental 

tank groups, which may point toward a higher population of NH3 and NO2 oxidizing bacterial community 

rather than other treatments, which was consistent with the results of other researchers (Correia et al., 

2014 and Khanjani et al., 2021). The explanation of increased TSS in biofloc treatments could be 
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contributed to the additional of carbon source to the experimental tanks, which has generated encouraging 

conditions for the growth of floc- associated organisms and these findings are in concordance with those 

of Khanjnai et al. (2017). 

 

Table (2): Water quality criteria of spawning tanks as affected by different rearing systems 

and probiotic Lactéol Fort
®
 levels. 

Time 

Treatment T1 T2 T3 T4 

System Clear Biofloc  

Probiotic 0 g kg
-1

 1g kg
-1

 0 g kg
-1

 1g kg
-1

 

At start 

pH 7.87 ± 0.03
a
 7.93 ± 0.03

a
 7.83 ± 0.03

a
 7.94 ± 0.02

a
 

Temp. 27.97 ± 0.03
a
 28.00 ±  0

a
 27.87 ± 0.03

a
 27.97 ± 0.03

a
 

DO 5.02 ± 0.017
a
 5.00  ± 0

a
 5.00 ± 0

a
 5.02 ± 0.02

a
 

NH3-N 0.34 ± 0.024
a
 0.43 ± 0.04

a
 0.41± 0.01

a
 0.28 ± 0.03

b
 

NO2-N  0.63 ± 0.07
a
 0.61 ± 0.03

ab
 0.52 ± 0.05

ab
 0.47± 0.0

a
 

NO3-N 40.67 ± 1.45
a
 37.67 ± 1.86

ab
 32.00 ± 0.58

a
 31.67 ± 3.84

b
 

Alkalinity 131.67 ± 11.0
a
 130.67 ± 2.85

a
 158.67 ± 9.91

a
 147.67 ± 6.84

a
 

FV 0 
c
 1.17 ± 0.17

ac
 4.33  ±  0.33

b
 8.33 ± 0.88

a
 

TSS 94.67 ± 2.60
b
 75.67 ± 15.39

b
 96.67 ± 3.33

b
 140.00±10.0

a
 

 

Day 15 

PH 7.967 ± 0.033
a
 7.93 ± 0.03

a
 8.00 ± 0.06

a
 7.98 ± 0.01

a
 

Temp. 27.90 ± 0.06
a
 27.97 ± 0.09

a
 27.83 ± 0.03

a
 28.03 ± 0.03

a
 

DO 5.00 ± 0.03
a
 5.01 ± 0.0

a
 4.98 ± 0.02

 a
 5.00 ±  0.03

a
 

NH3-N 0.40 ± 0.01
a
 0.37 ± 0.01

ab
 0.32 ± 0 

b
 0.27± 0.03

 bc
 

NO2-N  0.63 ± 0.07
a
 0.61±0.03

a
 0.57± 0.05

 a
 0.52 ± 0.06

 a
 

NO3-N 40.67 ± 1.45
a
 37.67 ± 1.86

ab
 32.00 ± 0.58

 b
 31.67 ± 3.84

 b
 

Alkalinity 232.7 ± 12.0
a
 231 ± 2.52

a
 258.7±9.91

 a
 252.7 ± 10.17

 a
 

FV 0 2.08 ± 0.300
c
 9.33 ± 0.67

 b
 11.00 ± 0.58

 a
 

TSS 94.6±2.60
b
 104.00 ± 2.0

b
 126.67 ± 3.33

 b
 168.00 ± 24.27

a
 

Day 30 

PH 8.00± 0
a
 7.93 ± 0.03

a
 8.00 ± 0.06

 a
 6.99 ± 0.97

 b
 

Temp. 29.90 ± 0.06
a
 30.00 ± 0

a
 29.87 ± 0.06

a
 20.09 ± 9.91

a
 

DO 5.01 ± 0.02
a
 5.01 ± 0.01

a
 5.03 ± 0.02a 3.50 ± 1.50

a
 

NH3-N 0.39 ± 0.01
a
 0.36 ± 0.012

a
 0.31 ± 0.01b 0.26 ± 96.17

b
 

NO2-N  0.71 ± 0.01
a
 0.65 ± 0.03

a
 0.56 ± 0.05

b
 0.27 ± 0.03

c
 

NO3-N 37.33±1.20
a
 36.00±1.53

a
 32.67 ± 0.88 

b
 29.00 ± 4.73

b
 

Alkalinity 269.7±0.9
a
 268.7±2.3

a
 272.7±4.37

a
 273.0 ±7.0

a
 

FV 0 2.33 ± 0.88
b
 14.33 ± 1.45

a
 16.00 ±0.58

a
 

TSS 115.6±2.33
d
 137.00 ± 11.9

c
 224.67 ± 39.3

b
 313.00 ± 13.45

a
 

Day 45 

PH 8.00 ± 0
a
 7.93 ± 0.03

a
 8.00 ± 0.05

a
 8.00 ± 0.01

a
 

Temp. 29.90 ± 0.06
a
 30.00 ± 0

a
 29.86 ±0.07

a
 30.00 ±0

a
 

DO 5.00 ± 0.03
a
 5.013 ± 0.01

a
 5.167± 0.17

a
 5.00±0.03

a
 

NH3-N 0.39 ± 0.0
a
 0.36 ± 0.01

a
 0.31± 0.01

b
 0.29 ± 0.01

b
 

NO2-N 0.70 ± 0.06
a
 0.65 ± 0.03

a
 0.5 ± 0.05b 0.50 ± 0.06

b
 

NO3-N 37.33 ± 1.20
a
 36.00 ± 1.53

a
 32.67 ± 0.88

b
 31.8 ±3.23

b
 

Alkalinity 269.6 ± 0.88
b
 268.6 ± 2.33

b
 272.66 ± 4.37

b
 282.67 ± 4.10

a
 

FV 0 1.67 ± 0.33
c
 22.00 ± 0.58

b
 26.00 ± 1.00

a
 

TSS 122.3 ± 1.45
c
 140.67 ± 9.2

c
 233.33 ± 37.12

b
 282.33 ± 11.78

a
 

Day 60 

PH 7.93 ± 0.03
a
 7.93 ± 0.03a 7.87 ± 0.09a 7.67 ± 0.03

a
 

Temp. 27.00 ± 0.10
a
 27.00 ± 0.03

a
 26.93 ± 0.03

a
 26.90 ± 0

a
 

DO 5.12 ± 0.04
a 

5.03 ± 0.02
a 

5.00 ± 0.03
a 

5.02 ± 0.02
a
 

NH3-N 0.32 ± 0.02
a
 0.27 ± 0.01

ab
 0.24±0.02

b
 0.19±0.05

b
 

NO2-N  0.50± 0.01
a
 0.45± 0.03

a
 0.35±0.05

b
 0.29±0.06

c
 

NO3-N 33.67± 2.33
a
 31.00 ± 2.52

ab
 28.00 ± 3.06

b
 26.00± 1.53

b
 

Alkalinity 263.00 ± 4.16
a
 264.67 ± 7.22

a
 287.67 ± 83.37

a
 286.33± 8.11

a
 

FV 0 3.00 ± 1.00
b
 22.00 ± 2.08

a
 23.67 ± 1.33

a
 

TSS 132.67 ± 9.02
c
 130.67 ± 2.85

c
 267.33 ± 22.17

b
 306.00 ± 7.37

a
 

a, b and c mean in the same row with different superscripts are significantly (p≤0.05) different. 

SE=standard error.  
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One of the major advantages of biofloc as an intensive system is the ability to manage the aquatic 

environment and critical water quality parameters i.e ammonia and nitrite and in turn manipulate and 

optimize the environment in favor for fish health and growth (Crab et al., 2009 and Crab 2010, Singh et 

al., 2020). In BFT, the microbial conversion of nutrient waste in rearing systems (mainly ammonia-

nitrogen) into microbial biomass which can be utilized back by the cultured aquatic animals i. e fish and 

shrimps as a food source, (Avnimelech, 2009, Crab et al., 2012, and Emerenciano et al., 2017 and Prabu 

et al., 2019). Thus, the nutrient by-product and wastes that are possibly toxic for the cultured organisms 

can be maintained and kept on low levels and the feeding efficiency can be enhanced. Moreover, the 

affirmative in influence on the immunity (Ekasari et al., 2014; kim et al., 2014 and Cardona et al., 2016) 

and the reproductive outputs of the cultured organisms (Emerenciano et al., 2014, Ekasari et al., 2015a, 

Braga et al., 2015, Cardona et al., 2016 and Ekasari et al., 2016).  

Reproductive performance:  

As shown in Table (3), the spawned female percent from the treatment 4 (reared in biofloc and 

administered dietary probiotics were significantly higher compared to other experimental treatments 

during the four seed clutches.  

 

Table (3): Number and percent of spawned females as affected by different rearing systems and 

probiotic Lactéol Fort
®
 levels. 

System Clear Biofloc 

Probiotic (g kg
-1

) 0 1 0 1 0 1 0 1 

Treatment T1 T2 T3 T4 

Spawned females Number  (%) Number  (%) Number  (%) Number  (%) 

1
st
 clutch  16.00 88.89

b
 18.00 100.00

a
 18.00 100.00

a
 18.00 100.0

a
 

2
nd

 clutch  15.00 83.33
c
 15.00 83.33

b
 16.00 88.89

ab
 17.00 94.44

a
 

3
rd 

clutch  14.00 77.78
c
 15.00 83.33

b
 15.67 87.04

ab
 16.67 92.59

a
 

4
th

 clutch 15.00 83.33
b
 17.33  96.30

a
 17.67 98.15

a
 17.33 96.30

a
 

a, b and c mean in the same row with different superscripts are significantly (p≤0.05) different. 

SE=standard error 

 

The highest percent values for spawned females at different rearing systems were in favor of T4 

(Biofloc + probiotic), where the first, the second, the third and the fourth subsequent seed clutches (100, 

94.44, 92.59 and 96.30%, respectively. The lowest corresponding percent of spawned female were found 

in treatment (T1: CW + probiotic). The values were 88.89, 83.33, 77.78 and 83.33% for the first, the 

second, the third and the fourth collections, respectively. In this study, the spawned females % are very 

satisfactory (ranged between 77.78 to 100 %) are much higher than those found in the study of Dias et al., 

(2020) examined continuous intake of a dietary probiotic at a dose of 0.5 g kg
-1

 of feed (10
10

 CFU g
-1

 ) 

during the breeding season of Nile tilapia of probiotic Bacillus subtilis bacteria which were applied as an 

additive in the diet of Nile tilapia broodstock compared to control (without probiotic) or even alternate 

probiotic intake at a same dose. Increasing values for spawning female number, collected surviving fry 

were found in the probiotic groups. 

The data on reproductive performance including in the present study (absolute and relative fecundity 

and system productivity (Table 4) showed that no significant difference among different broodstock 

groups in the 1
st
 seed clutch, while in the 2

nd
, 3

rd
 and the 4

th
 seed clutches, the highest mean seed 

production was recorded for T4 (biofloc + probiotic), while the lowest mean seed production noticed at 

T1 (CW without probiotic). 

Concerning the absolute fecundity "total seed number), the results declared that the highest significant 

differences (P<0.05) was found at treatment T4 (966.31 seeds) compared with the other three treatments 

T1 (828.31), T2 (829.42) and T3 (919.69 seeds), respectively with significant (P<0.05) increase in T3 as 

compared to T1 and T2. The same trend was observed at all the other reproductive performance 

parameters of female broodstock (Absolute and relative fecundity, seeds/female/day and seeds/tank/day. 

The highest seeds/g female (7.46), seeds/female/day (11.55) and seed/tank/day (46.20) were found in T4. 
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There were significant (P<0.05) differences between the other three treatments and the corresponding 

values were 7.16, 10.95 and 43.79 (T3) and 6.59, 9.65 and 38.95 (T1) and 6.59, 9.86 and 39.44 (T 2). 

There were no significant differences between T1 and T2 in terms of (Absolute, relative fecundity, 

seeds/female/day, and seeds/tank/day). From the above-mentioned results concerning the affirmative 

impact of biofloc on reproduction in tilapia fish, which may consider a fish of choice for the reason that it 

is perfectly fit to biofloc systems consuming bioflocs, as well as its tolerance to high temperatures and 

suspended solids concentrations in culture waters (Avnimelech, 2011; Poli et al., 2019 and Dilmi et al., 

2021). Tilapias are getting more and more popular farmed fish due to their adaptability. Emerenciano et 

al. (2012) pointed-out that although BFT has been effectively applied in shrimp farming, little 

information are known about its role on spawning performance. Therefore, further research is needed to 

optimize many factors i.e broodstock size and age, stocking density, sex ratio and nutrient requirements 

which can affect the reproduction of tilapia under biofloc (zero water exchange system).     

 

Table (4): Reproductive performance of red tilapia broodstock as affected by different 

rearing systems and probiotic Lactéol Fort
®
 levels. 

T4 T3 T2 T1 Treatment 

Biofloc Clear System 

1 g kg
-1

 0 g kg
-1

 1 g kg
-1

 0  g kg
-1

 Probiotic levels 

129.50±1.53
a
 128.58±1.62

a
 125.83±1.67

a
 125.92± 0.58

a
 Female average weight (g) 

197.04±1.45
a
 195.70±3.21

a
 188.63±2.91

a
 199.94±12.86

a
 1

st 
clutch (seeds female

-1
) 

231.85±5.96
a

 226.93±5.23
a
 216.44±5.13

a
 200.69±1.15

b
 2

nd
  clutch (seeds female

-1
) 

227.03±4.49
ab

 205.94±22.21
ab

 191.11±4.70
ab

 169.22±15.49
b
 3

rd 
clutch (seeds female

-1
) 

310.40±10.43
a
 291.11±4.63

a
 232.13±3.13

b
 259.57±12.96

b
 4

th
 clutch (seeds female

-1
) 

966.31± 15.85
a
 919.69±17.35

b
 828.31±3.82

c
 829.42±11.02

c
 Absolute fecundity (seeds/female) 

7.46 ±0.13
a
 7.16±0.22

a
 6.59±0.11

b
 6.59±0.09

b
 Relative fecundity seeds/ g female 

11.55±0.23
a
 10.95±0.21

b
 9.86±0.05

b
 9.65±0.18 

c
 Seeds/ female/ day 

46.20±0.9
a
 43.79±0.8

b
 39.44± 0.18

b
 38.59±0.72

c
 Seeds/ /Tank/ day 

a, b and c mean in the same row with different superscripts are significantly (p≤0.05) different. SE= standard 

error 

 

BFT is useful for mass production of live food resources, which are required for successful hatchery 

larvae culture. Bioflocs improve fish reproduction by enhancing gonad formation and ovary development 

in fish broodstock. Bioflocs are natural biosecurity agents that reduce the use of antibiotics, which have a 

variety of environmental consequences in the aquaculture environment (Ogello et al., 2021). Moreover, 

previous studies on biofloc systems validated improved feed efficiency and reduced nutrient waste in 

culture systems, moreover, contributing positive influence on the immunity (Ekasari et al., 2014; kim et 

al., 2014 and Cardona et al., 2016) and the reproductive outputs of the cultured organisms (Emerenciano 

et al., 2014, Ekasari et al., 2015a, Braga et al., 2015, Cardona et al., 2016 and Ekasari et al., 2016). 

Emerenciano et al. (2012) pointed-out that although BFT has been effectively applied in shrimp farming, 

little information are known about its role on spawning performance. Moreover, the consumption of bio 

floc by the cultured aquatic animals might release specific microbial components as immune stimulating 

substance such as β-1,3 glucan lipopolysaccharides and peptidoglycan (Ekasari et al., 2014). This has 

been supported with the aid of using the developing portions of proof indicating the immune-stimulatory 

outcomes of biofloc structures on the classy aquatic organisms (Xu and Pan, 2013, Xu and Pan, 2014, 

Ekasari et al., 2014, Kim et al., 2014, Kim et al., 2015, Kumar et al., 2017, Long et al., 2015, Cardona et 

al., 2016, de Souza et al., 2016, Verma et al., 2016 and Ogello et al., 2021). 

In current decades, there was a great attention paid for using probiotics in fish aquaculture. Working 

on probiotic potential effect on reproductive performance, Mehrim et al. (2015) assessed the impact of 

supplementation different dietary graded levels of Hydroyeast
®
 consist of of probiotic bacteria 

(Lactobacillus acidophilus, Bifedobacterium longhum and Bifedobacterium thermophylu, and 

Streptococcus faecium 22.5 X 10
8
 CFU kg

-1
 plus oligosaccharides (50,000 mg Kg

-1
); enzymes mixture 

including (amylase 3.7 X 10
6
 , proteases X 10

5
 , cellulose 2 X 10

5
 , phytase 3 X 10

3
 units kg

-1
 , pectinase 

(1 X 10
5
) , xylanase (1 X 10

4
) live yeast (5 X 10

12
 colony forming units (CFU) kg

-1
; on hematological and 

biochemical parameters, serum intercourse hormones, and the spawning performance of the breeder 

tilapia Oreochromis niloticus. Similar results on the effect of probiotic Saccharomyces cerevisiae to 

aquafeed and substantial beneficial effects on seed production of broodstock Nile tilapia, enhanced 

growth of fry and improved nutrient utilization. However, there is no effect on chemical body 
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composition were observed (Abo-State and Tahoun, 2017). Recently, efforts to preserve environmentally 

pleasant aquaculture have endorsed using useful bacterial, along with probiotics, as feed enrichment 

additives, increasing the bioavailability of key nutrients, i.e important components such fatty acids and 

amino acids (in egg formation, maturation as well as embryo development and larval and fry growth) and 

may modulate the genes expression involved in lipid metabolism (Carnevali et al., 2017; Dias et al., 

2012b; Rodiles et al., 2018, Abdel-Tawwab et al., 2021 and Abdel-Tawwab et al., 2022). 

Salinity stress test: 

Data on Survival rates of offspring as affected by different rearing systems and probiotic levels are 

shown in Table (5). The dietary probiotic supplementation and application of biofloc technology had a 

substantial impact on the larval quality in terms of growth and quality and robustness, a much more 

pronounced effect on survival rates.  

 

Table (5): Survival rates of offspring as affected by different rearing systems and probiotic levels. 

T4 T3 T2 T1 Treatment 

Biofloc Clear System 

1 g kg
-1

 0 g kg
-1

 1 g kg
-1

 0 g kg
-1

 Probiotic 

90.67±2.33
a
 83.67± 3.18

a
 83.00 ± 0.04

b
 75.00±2.89

b
 

Survival rate (%)  

(after 2 hours)  

73.00±1.53
a
 68.33±01.67

a
 65.00 ± 2.88

a
 51.67±4.41

b
 

Survival rate (%)  

(after 24 hours) 

 

After carrying-out the challenge of salinity stress test. It is observed that, the offspring survival rates 

(after 2 and 24 hours) were significantly differed among the experimental groups (Table 5). The highest 

survival rates (90.67% and 73%) were in favor of broodstock group of T4 (Biofloc + probiotic) compared 

to T1(CW without probiotic), which recorded the lowest values for offspring survival rates (75 and 

51.67% after 2 and 24 hours, respectively.)   This result highlights the importance to consider both biofloc 

based hatchery systems and addition of probiotics on red tilapia broodstock. Future studies should be 

performed to investigate whether or not probiotics interacting with microbial community in bioflocs. 

However, the choice of the most suitable diet for each species broodstock is a major challenge in fish 

farming, requiring reproductive and work planning strategies. Precise definition of techniques that will 

provide higher reproductive efficiency is necessary to ensure viable progeny (Merrifield et al., 2010). In 

the recent past scientists have described BFT as self-sustaining technology, capable of recycling culture 

wastewater and generating natural food simultaneously. Based on previous literature evidence, the great 

potential of BFT towards improving yield, safety, and economic sustainability for tilapia farming (Ogello 

et al, 2014, Ekasari et al., 2015 a,b Long et al., 2015, Mabroke et al., 2019, Eid et al., 2021, Dilmi et al., 

2021 and Mabroke et al., 2021). 

 

CONCLUSION 

 

Red tilapia broodstock fish held in biofloc tank conditions and fed diet supplemented with probiotic 

Lactéol Fort
®
 at dose of 1 g kg

-1 
diet had significant effects on reproductive performance. The sustainable 

biofloc technology was also confirmed for higher fry production, larval quality, and survival. 
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إضافت البروبٍوتٍل التجاري المتٍوه فورث
®
فً نظامً  البلطً األحمر المرباه ألسماكالتفرٌخ لعالئق قطعان  

 الناتجتالتأثٍراث على األداء التناسلً وجودة الزرٌعت  -.1المٍاه الرائقت والبٍوفلوك

 

 العزب دمحم طاحون

 .مصر –جامعت السوٌس  -ملٍت الثروة السمنٍت  -قسم االستزراع المائً  

 

الوخٍىي فىسثاٌخضاسي اٌغزائً أصشٌج هزٖ اٌخضشبت ٌخمٍٍُ اٌخأرٍشاث اٌّشخشوت ٌٍّىّالث اٌغزائٍت ٌٍبشوبٍىحٍه 
®

ٔظآٍِ ِخخٍفٍٓ ِع  

اٌشائمت اٌٍّاٖ ) اخخباس ٔظآٍِ، حُ األحّش. فً حصٍُّ حضشٌبً عشىائً عٍى األداء اٌخٕاسًٍ ٌمطٍع اٌبٍطً ٌٍخشبٍت )اٌٍّاٖ اٌشائمت واٌبٍىفٍىن(

بشوبٍىحٍه الوخٍىي فىسث صُ 1و  صفشصٕبًا إٌى صٕب ِع ِسخىٌٍٓ ِخخٍفٍٓ )ٔظاَ اٌبٍىفٍىن أو 
®

ِعاِالث  سبعتأ ححمك (ِٓ اٌعٍف / وضُ

)حضُ  حأه  12ٕظاَ حضشٌبً ِىىْ ِٓ فً حضشبت عاٍٍِت  ب سبعترالد ِىشساث ٌىً ِعاٍِت ِٓ اٌّعاِالث األ حُ حىشاسها فًحضشٌبٍت 

 ِسخىياسخخذاَ  حمٍٍُ  حّج ِماسٔت األداء اٌخٕاسًٍ ٌمطٍع اٌبٍطً األحّش خالي فخشة اٌخىارش. حُو  .(ِخش ِىعب 2 إِه اٌىاحذ اٌخأه

الوخٍىي فىسثاٌبشوبٍىحٍه 
®

 /بخشوٍض  بىخشٌا اٌالوخىباسٍٍس دٌٍبشووً  وً ِٓ عٍىواٌزي ٌحخىي  
13

 و صشاَ وحذة حشىًٍ ِسخعّشة 10

بخشوٍض  فٍشِٕخىَ اٌالوخىباسٍٍس بىخشٌا 
13

سّان اٌبٍطً ألفً عالئك لطعاْ اٌخفشٌخ  ّضاف غزائً و صشاَ   /ةوحذة حشىًٍ ِسخعّش 10

 18بىزافت ) Oreochromis mossambicus × O. niloticusروىس اٌبٍطً األحّش  ِٓ روش 72أٔزى و  216حُ اسخخذاَ . األحّش

األداء ِخغٍشاث ْ أبٍٕج إٌخائش . صشاَ ٌٍزوىس 148صشاَ ٌإلٔاد و 127.5وصْ بّخىسط ِخش ِىعب(  2)حضُ / حأه ىس( رو 6إٔاد: 

 دوساث حىارش أسبع ذاسعًٍ ِخصىبت اٌّطٍمت وإٌسبٍت(  ورٌه اٌو،  اٌخً حُ اٌخبىٌض بها)اإلٔاد وصىد فشوق بٍٓ ِضّىعاث   اٌخٕاسًٍ

 وأوضحج إٌخائش حأرش. اٌّخخٍفت اٌخضشٌبٍت ّضّىعاث اٌن فً سّااأل و روىسأٔاد إ بٍٓ حاالث ٔفىق حسضً أٌتٌُ و. ٔخاس اٌضسٌعتإل ِخخاٌٍت 

 عًٍ اٌخً حغزي سّاناألأظهشث إٌخائش أْ لطٍع وّا اٌبشوبٍىحٍه ، إٌضابٍا بٕظاَ اٌخشبٍت وِسخىٌاث روىس وإٔاد أسّان اٌبٍطً 

 حٍٍهابشوبٍىحٍه( ، اٌ+  اٌبٍىفٍىن:ت اٌشابعت اٌّضّىع)أعٍى لٍُ ٌألداء اٌخٕاسًٍ ٌها ٔج وا biofloc حأىاث اياٌبشوبٍىحٍه اٌخضاسي فً 

بشوبٍىحٍه( ، وأخًٍشا  ِع إضافت اٌٍّاٖ اٌشائمت ٔظاَ )ِضّىعت اٌّضّىعت اٌزأٍت رُ،  (بشوبٍىحٍه ضافتإ بذوْ اٌبٍىفٍىن) اٌّضّىعت اٌزاٌزت

 بشوبٍىحٍه(. إضافت اٌبذوْ اٌٍّاٖ اٌشائمت )ِضّىعت وًٌ اٌّضّىعت األ

الوخٍىي فىسث اٌبشوبٍىحٍه فتضإخائش بئاٌ حىصً
®

 /واٌزي ٌحخىي عٍى وً ِٓ بىخشٌا اٌالوخىباسٍٍس دٌٍبشووً  بخشوٍض  
13

وحذة  10

صشاَ و بىخشٌا اٌالوخىباسٍٍس  فٍشِٕخىَ بخشوٍض  حشىًٍ ِسخعّشة
13

وّضاف غزائً  فً عالئك لطعاْ  صشاَ   /وحذة حشىًٍ ِسخعّشة  10

 ِع خٕاسًٍاٌداء ححسٍٓ األ ًٌرٌه إحٍذ ٌؤدي اٌخفشٌخ ِىسُ أرٕاء  اٌعٍفصشاَ / وٍٍى صشاَ ِٓ  1بّعذي  حفشٌخ أسّان اٌبٍطً األحّش 

 .ِعذي إعاشت ِشحفع وصىدة أفضً ٌٍضسٌعت إٌاحضت


