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Abstract. Light is considered as a key ecological factor affecting the growth, development and survival 
of aquatic organisms. This study evaluated the effects of light intensity on growth and survival rate of 
freshwater prawn larvae (Macrobrachium rosenbergii) reared in biofloc system at 17.5 of C/N ratio. The 
experiment consisted of five light intensities of 1,000 lux (T1), 10,000 lux (T2), 20,000 lux (T3), 30,000 
lux (T4) and natural light (control) in triplicate. The larvae were stocked in 250-L tanks at 12‰ of water 
salinity and 60 inds L-1 of density. The rearing systems were exposed to light at 12Dark:12Light of 
photoperiod and lasted for 32 days. The results showed that the water quality, microbial counts, and floc 
performance were maintained in suitable ranges for development of M. rosenbergii larvae. Floc contained 
29.37-30% of protein, 2.37-2.63% of lipid and 28.1-28.46% of ash. After 32 days, the T3 treatment 
(20,000 lux) demonstrated the most efficiency in larval metamorphosis, growth (10.94 mm), survival 
(58.23%) and productivity (34,919 ind m-3) while the larvae at 1,000 light lux showed the lowest values 
(p < 0.05). It suggested that application of biofloc technology with 20,000 exposed light lux for 
freshwater prawn larvae could help to improve water quality and larval performance.  
Key Words: biofloc, growth performance, larviculture, light intensity, Macrobrachium rosenbergii. 

 
 
Introduction. Biofloc technology (BFT) has recently attracted attention as a sustainable 
solution in aquaculture which is responsible for improving water quality, supplementing 
natural food, and enhancing growth and health of cultured organism (Castro-Nieta et al 
2012; Li et al 2018; Khoa et al 2020). Biofloc microorganisms flutuated among different 
systems with various temperature, salinity, pH, light quality, the intensity of vertical 
mixing, and the type of organic carbon (García-Ríos et al 2019; Samocha et al 2019). In 
which, light intensity plays an important role in the performance, composition and 
abundance of microorganisms in aquaculture systems (Llario et al 2019). Besides, 
previous studies highlighted that light intensity also affects growth performance, 
metamephorsis and survival of aquatic animals (Didrikas & Hansson 2009; Guo et al 
2013; Chen et al 2021). Therefore, it requires to determine the appropriate light intensity 
for both biofloc and cultured species in the system.  

Freshwater prawn (Macrobrachium rosenbergii) is one of important crustacean 
species produced in many tropical and subtropical countries worldwide (Thanh et al 
2009). In Vietnam, M. rosenbergii was traditionally cultured in the Mekong Delta in both 
freshwater and brackish water regions and was considered as a high priority species for 
aquaculture development program (Vietnam Directorate of Fisheries 2020). Therefore, 
the supplied capacity of good quality and high quantity of postlarvae for stustaiable 
development of M. rosenbergii culture was questioned. The hatchery technology for M. 
rosenbergii was recently improved in rearing protocols. Besides, traditional protocols 
have been applied effectively such as opened system (exchange water), recirculating 
system, green water, etc. (Phuong et al 2003). Recently, biofloc technology was 
developed for M. rosenbergii larviculture and showed high potential application (Tao et al 
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2021; Truyen et al 2021). This present study aims to determine the appropriate light 
intensity for M. rosenbergii larviculture in biofloc system. The results from this study may 
support optimizing the hatchery technology for M. rosenbergii.  

 
Material and Method 
 
Location and the period of study. This study was conducted on College of 
Aquaculture, Cantho University, Vietnam during November to December 2020. 

 
Larvae sources. Ovigerous healthy females of M. rosenbergii with grey eggs (50-80 g 
ind-1) were collected from a farm (Can Tho city, VietNam) and transferred to incubated 
tank (500 L) at 7‰ of salinity. After hatching, strong photopositive larvae were collected 
and used for the experiment.  
 
Water treatment and biofloc creation. Brine water (90‰) was diluted with tap water 
to achieve 12‰ of salinity before treating with chlorine (50 g m-3) and continuous 
aeration. Sodium bicarbonate (NaHCO3) was applied to stabilize alkalinity at 120 mg 
CaCO3 L-1 throughout the cultured period. Thereafter, water was filtered through a 
microfilter bar (1 µm mesh size) into the larvae tanks.  

For biofloc performance, refined sugar (55.54% C) was applied as a carbon source 
at 17.5 of C/N ratio (Nghi et al 2020; Truyen et al 2021). Sugar was dissolved in warm 
water (60oC) at a ratio of 1:3, stired and incubated with strong aeration for 48 h at room 
temperature, then added into the larvae tanks. From stage 4 of freshwater prawn, sugar 
was daily applied into rearing tanks following the protocol described by Avnimelech 
(2014), while larvae were fed daily with Lansy PL feed (INVE, Belgium) containing of 
48% protein. 

 
Experimental design and management. The experiment was randomly set up in 0.25 
m3 composite tanks in triplicate consisting of 5 treatments of light intensity of 1,000 lux 
(T1), 10,000 lux (T2), 20,000 lux (T3), 30,000 lux (T4) and natural light (control) indoor under 
transparent roof). M. rosenbergii larvae were stocked at 60 inds L-1 in tanks at water 
salinity of 12‰. For the treatments T1-T4, the tanks were set up in dark room and 
exposed to compact lights with a photoperiod of 12D:12L. The experiment lasted for 32 
days. The feeding regimes for larvae are presented in Table 1. 

 
Table 1 

Feeding regimes for giant freshwater prawn larvae 
 

Larval stage Feed type Amount Frequency 
Stage 1 No feeding - - 

Stage 2-3 Artemia nauplii 1 ind mL-1 Twice a day (7 h and 17 h) 
Lansy PL 1 g m-3 3 times/day (8h, 11h and 14h) Stage 4-5 

 Artemia nauplii 3 ind mL-1 Once a day (17h) 
Lansy PL 1.5 g m-3 3 times/day (8h, 11h and 14h) Stage 6-8 

 Artemia nauplii 3 ind mL-1 Once a day (17h) 
Lansy PL 2 g m-3 3 times/day (8h, 11h and 14h) Stage 9 - PL15 

 Artemia nauplii 4 ind mL-1 Once a day (17h) 
 
Water quality parameters. During the experimental time, water temperature and pH 
were measured twice a day using a HI-98127 Multi-Parameter Waterproof Meter (HANNA 
Instruments, Ltd.). Alkalinity, total ammonia (TAN), and nitrites measurements were 
performed every 3 days according to the standard methods (APHA 2005). 
 
Total bacteria and Vibrio spp. count. Every 8 days, water samples were collected to 
quantify total bacteria and Vibrio spp. according to methods described Huys (2002). 
Besides, at the end of the experiment, the total bacteria and Vibrio spp. in biofloc and 
prawn were also checked.  
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Biofloc parameters. At the stage of PL-5, PL-10, and PL-15 of M. rosenbergii larvae, the 
floc volume was measured based on the sedimentation of the flocs contained in a 1 L 
water sample after 15-20 min in an Imhoff cone (Avnimelech 2014). A total of 10 floc 
samples from each tank was collected and recorded for floc particle sizes under a Nikon 
ECLIPSE Ti2 microscope with a DS-Qi2 camera (Nikon Corporation, Tokyo, Japan). 
Zooplankton and phytoplankton compositions were determined according to keys from 
Shirota (1966) and Agrawal & Gopal (2013). At the end of the experiment, the proximate 
compositions in the percentage of protein, lipid, and ash from the dry weights of the 
biofloc were analyzied following AOAC (2016). 
 
Zootechnical parameters.  A total of 10 larvae or postlarvae of freshwater prawn from 
each tank was sampled every 3 days to esimate the larval stage index (LSI). Body length 
of prawn was randomly recorded from 30 prawns of each treatment at stage 1, 5, 11, 
PL1, and PL15. Prawn survival rate and biomass were determined at the end of the 
experiment: 

Total number of PL harvested SR (%) = Total number of larvae stocked x 100 

 
Biomass (ind L-1) = number of PL collected/tank volume 

  
Statistical analyses. Data was presented as mean±SD and subjected to one-way 
ANOVA using IBMSPSS Statistics 20.0 software for windows (IBM Corporation, NY, USA). 
Duncan's multiple range tests were used to determine the differences among treatment 
means at a significance level of p < 0.05. 
 
Results and Discussion 
 
Water quality parameters. Average values of temperature, pH, alkalinity, TAN, and 
nitrite are presented in Table 2. There were no significant differences (p > 0.05) among 
treatments in terms of water temperature, pH, alkalinity and nitrite. In which, water 
temperature daily ranged from 28.4 to 29.1oC, pH was from 7.96 to 8.14, and alkalinity 
was maintained at 115 mg CaCO3 L-1. The nitrite concentration was recorded at low levels 
(0.16-0.20 mg L-1) while the highest level of TAN was observed in the control treatment 
(1.17 mg L-1) (p < 0.05). The results in water quality remained within the ranges 
reported as suitable for the larviculture of freshwater prawn (Tao et al 2021). 
Importantly, it indicated that the application of BFT in M. rosenbergii hatchery could help 
to improve water quality without water exchange due to the compounds of nitrite and 
ammonia were removed by the microbial community (Ebeling et al 2006). 
 

Table 2 
Water quality parameters among treatments during the experimental period 

 
Treatment Parameter 

1,000 Lux 10,000 Lux 20,000 Lux 30,000 Lux Control 
8 am 28.4±0.7 28.5±0.8 28.8±0.7 28.9±0.7 29.0±0.9 Temperature (oC) 
2 pm 28.5±0.2 28.5±0.2 29.0±0.5 28.9±0.7 29.1±0.5 
8 am 8.06±0.09 8.08±0.10 8.05±0.10 8.06±0.10 7.96±0.13 pH 
2 pm 8.11±0.10 8.14±0.11 8.12±0.10 8.13±0.09 8.03±0.13 

Alkalinity (mg CaCO3 L-1) 115.8±3.7 115.3±4.2 115.7±3.1 115.4±3.5 114.9±4.1 

TAN (mg L-1) 1.05±0.42a 1.02±0.02a 1.03±0.03a 1.04±0.02a 1.17±0.05b 

NO2
- (mg L-1) 0.20±0.05a 0.19±0.02a 0.16±0.01a 0.17±0.03a 0.18±0.01a 

Values in the same row with different superscripts are significantly different (p < 0.05).  
 
Light intensity. Light lux intensity among treatments is recorded in Table 3. In the 
treatments applied artificial light (T1, T2, T3, and T4), light intensity was controlled 
according to trial levels while the control treatment showed a fluctuation of light intensity 
through the daytime (146-27,033 lux). Previous studies reported that light quality 
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(spectra, intensity, and photoperiod) significantly affected the growth, metamorphosis 
and survival rate of crustaceans including M. rosenbergii (Wei et al 2021) as well as the 
structure and abundance of the microbial community in the biofloc system (Khoa et al 
2020, 2021). 
 

Table 3 
Light intensity among treatments during the experiment 

 
Treatment Time 

1,000 Lux 10,000 Lux 20,000 Lux 30,000 Lux Control 
6h 1.006±1.0b 10.003±1.0c 20.003±2.5d 30.002±1.5e 436±3.6a 

9h 1.006±1.2a 10.002±0.6c 20.003±1.0d 30.001±0.6e 8,146±3.6b 

12h 1.005±0.6a 10.004±0.6b 20.002±1.2c 30.001±1.2e 27,033±4.0d 

15h 1.003±1.5a 10.003±0.1b 20.002±1.7d 30.002±1.7e 15,756±2.0c 

18h 1.005±1.5b 10.004±1.7c 20.001±1.0d 30.000±1.5e 146±1.5a 

Values in the same row with different superscripts are significantly different (p < 0.05). 
 
Floc volume and sizes. Floc volume and sizes among treatments tend to increase 
gradually throughout the experiment (Table 4). The T1 treatment (1,000 lux) showed the 
lowest volume (0.67-1.8 mL L-1) and sizes (0.14-0.27 mm in width and 0.16-0.48 mm in 
length) of floc (p < 0.05). In contrast, T3, T4 and control treatment were recored with 
significant difference in floc volume (1.07-3.03 mL L-1) compared to others (p < 0.05). In 
biofloc systems, De Schryver et al (2008) reported that the biofloc uptake potential and 
digestibility by the aquatic animals as well as the floc nutrient values are related to the 
biofloc volume and size. Moreover, floc size plays an important role in recycling nutrients 
and maintaining water quality (Ekasari et al 2014). In addition, the particle size or floc 
abundance seems to affect the distribution and interaction of nitrifying microorganisms, 
which significantly influence the nitrification process (Souza et al 2019).   
 

Table 4 
Floc volume and sizes throughout the experiment 

 
Treatment Parameter 

1,000 Lux 10,000 Lux 20,000 Lux 30,000 Lux Control 
PL5 0.67±0.10a 1.33±0.15b 1.73±0.15c 1.90±0.20c 1.07±0.15b 

PL10 1.30±0.20a 2.10±0.20bc 2.33±0.15cb 2.47±0.15d 1.93±0.15b 
Volume 
(mL L-1) 

 PL15 1.80±0.10a 2.47±0.23b 2.83±0.12c 3.03±0.15c 2.70±0.26bc 

PL5 0.14±0.01a 0.16±0.01b 0.15±0.01b 0.16±0.01b 0.16±0.01b 
PL10 0.21±0.02a 0.31±0.02b 0.28±0.01b 0.32±0.06b 0.28±0.02b 

Width 
(mm) 

 PL15 0.27±0.01a 0.37±0.05b 0.38±0.07b 0.41±0.03b 0.35±0.04b 
PL5 0.16±0.01a 0.23±0.01b 0.26±0.01b 0.24±0.03b 0.25±0.02b 

PL10 0.37±0.02a 0.49±0.04b 0.52±0.02b 0.46±0.07b 0.46±0.03b 
Length 
(mm) 

 PL15 0.48±0.02a 0.55±0.02b 0.58±0.03bc 0.63±0.02c 0.56±0.07bc 
Values in the same row with different superscripts are significantly different (p < 0.05). 
 
Plankton composition in flocs. The community of phytoplankton and zooplankton 
among treatments was mainly recorded with Bacillariophyta, Euglenophyta, Rotifera, 
Dinophyta, Chlorophyta and Protozoa. The phytoplankton and zooplankton structures in 
number of species are presented in Figure 1. In which, Chlorophyta and Bacillariophyta 
had the highest relative abundance, followed by Rotifera. Previous studies highlighted 
that the floc dominated by microalgae and bacteria could contribute more benefits for 
shrimp performance and water quality (Khoa et al 2020).  
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Figure 1. The biofloc compositios in number of phytoplankton and zooplankton species 
among treatments. 

 
Floc biochemical compositions. After 32 days of rearing, floc proximate compositions 
among treatments were evaluated (Table 5). No significant difference in lipid (2.37-
2.63%) and ash (28.10–28.46 %) was observed among treatments (p > 0.05). However, 
protein in T3, T4 and control treatment ranged from 29.64 to 30% and were statitiscally 
higher than T1 (29.37%) and T2 (29.5%) (p < 0.05). The bioflocs serve as natural 
nutrition in a form of natural live food continuously available in the system (Durigon et al 
2020). These results were similar to data from a study of Khoa et al (2021), but were 
significantly different compared to Tao et al (2021). It might be related to the difference 
in C/N ratio, floc compositions, salinity and microbial community (Khoa et al 2020). 

  
Table 5 

Floc proximate composition from different treatments 
 

Treatment Protein (%) Lipid (%) Ash (%) 
1,000 Lux 29.37±0.15a 2.47±0.23a 28.10±0.26a 

10,000 Lux 29.50±0.20a 2.37±0.06a 28.46±0.21a 

20,000 Lux 30.00±0.26b 2.50±0.20a 28.43±0.21a 

30,000 Lux 29.70±0.36ab 2.63±0.12a 28.40±0.20a 

Control 29.64±0.30ab 2.40±0.10a 28.37±0.15a 

Values in the same colunm with different superscripts are significantly different (p < 0.05). 
 
Total bacteria and Vibrio spp. density in water, flocs and prawn. The microbial 
counts in water, floc and prawn samples are presented in Tables 6, 7, 8, and 9. The 
results indicated that the exposure to light intensity did not affect significantly the total 
bacteria density and Vibrio spp. density in rearing water, floc, and prawn (p > 0.05). 
Accordingly, among treatments, total bacteria density at the first sampling (0.37-0.73 x 
104 CFU mL-1) and Vibrio spp. (0.23-0.43 x 102 CFU mL-1), these parameters tended to 
increase gradually until the end of the experiment (2.4-3.03 x 104 CFU mL-1 and 2.23-
2.50 x 102 CFU mL-1, respectively) (Tables 6 and 7). Moreover, floc samples presented 
12.10-14.67x104 CFU g-1 of total bacteria and 1.53-1.83 x 102 CFU g-1 of Vibrio spp. 
(Table 8) while prawn samples were recorded with 2.83-4.23 x 104 CFU g-1 of total 
bacteria and 0.3-0.53 x 102 CFU g-1 of Vibrio spp. (Table 9). Ray et al (2011) remarked 
that microbial communities in BFT system play an essential role in cycling of nutrients 
and providing of supplemental nutrition. In this study, water quality parameters were 
significantly improved reflecting the effective nitrification process.  
  

 
 

Number of species 
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Table 6 
Total bacteria (104 CFU mL-1) in rearing water among treatments 

 
Treatment Sampling 

time 1,000 Lux 10,000 Lux 20,000 Lux 30,000 Lux Control 
1 0.50±0.20a 0.37±0.25a 0.73±0.21a 0.37±0.31a 0.43±0.15a 

2 1.50±0.35a 1.40±0.46a 1.93±0.15a 1.30±0.20a 1.70±0.52a 

3 1.73±0.23a 2.27±0.40a 2.10±0.10a 1.77±0.25a 2.00±0.44a 

4 2.47±0.38a 2.60±0.62a 2.40±0.36a 2.53±0.38a 3.03±0.57a 

Values in the same row with different superscripts are significantly different (p < 0.05). 
 

 Table 7  
Vibrio spp. count in rearing water (102 CFU mL-1) among treatments 

 
Treatment Sampling 

time 1,000 Lux 10,000 Lux 20,000 Lux 30,000 Lux Control 
1 0.33±0.15a 0.43±0.25a 0.30±0.17a 0.27±0.21a 0.23±0.06a 

2 0.93±0.25a 0.97±0.15a 1.00±0.20a 1.17±0.35a 0.80±0.36a 

3 1.77±0.25a 1.37±0.21a 1.53±0.42a 1.63±0.51a 1.36±0.31a 

4 2.30±0.20a 2.23±0.25a 2.50±0.26a 2.33±0.25a 2.47±0.15a 

Values in the same row with different superscripts are significantly different (p < 0.05). 
 

Table 8 
Total bacteria density (104 CFU g-1) and Vibrio spp. (102 CFU g-1) in floc samples 

 
Treatment Parameter 

1,000 Lux 10,000 Lux 20,000 Lux 30,000 Lux Control 
Total bacteria 12.10±0.62a 12.53±1.11a 14.67±0.97a 14.37±2.94a 14.23±2.43a 

Vibrio spp. 1.83±0.58a 1.70±0.36a 1.53±0.32a 1.77±0.15a 1.60±0.35a 
Values in the same row with different superscripts are significantly different (p < 0.05). 
 

Table 9 
Total bacteria density (104 CFU g-1) and Vibrio spp. (102 CFU g-1) in prawn samples 

 
Treatment  Parameter 

1,000 Lux 10,000 Lux 20,000 Lux 30,000 Lux Control 
Total bacteria 3.17±0.85a 3.33±0.85a 3.16±0.66a 4.23±0.75a 2.83±0.42a 

Vibrio spp. 0.40±0.20a 0.53±0.15a 0.43±0.06a 0.33±0.15a 0.30±0.10a 
Values in the same row with different superscripts are significantly different (p < 0.05). 
 
Larval stage index (LSI) of freshwater prawn larvae. Throughout the experiment, 
the larvae exposed to light lux density less than 10,000 lux (T1 and T2) showed 
significantly lower LSI values compared to others after 21 days (p < 0.05). A similar 
trend in larval metamorphosis was observed in T3, T4 and control treatment (p > 0.05) 
(Table 10). These results suggested that natural sun light and artificial light (20,000-
30,000 lux) were effective for larval metamorphosis of freshwater prawn larvae. In 
crustaceans, especially on shrimp and crab, light spectra and intensity aided the growth 
performance by increasing activity or molting rates (Li et al 2011; Guo et al 2013) while 
photoperiodicity showed effects on shrimp production and behavior (Wang et al 2004; De 
los Santos-Romero et al 2017). 
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Table 10 
Larval stage index (LSI) of M. rosenbergii larvae 

 
Treatment Day 

1,000 lux 10,000 Lux 20,000 Lux 30,000 Lux Control 
3 2.27±0.06a 2.43± 0.06ab 2.60±0.10b 2.60±0.10b 2.57±0.15b 
6 4.73±0.40a 4.93±0.40ab 5.30±0.30b 5.37±0.15b 5.43±0.06b 

9 5.43±0.12a 6.10±0.60ab 6.50±0.50b 6.67±0.46b 6.80±0.20b 

12 6.93±0.15a 7.00±0.10a 7.93±0.40b 8.20±0.44b 7.80±0.10b 

15 7.83±0.25a 8.23±0.06b 8.77±0.15c 8.50±0.10b 8.33±0.06b 

18 10.30±0.20a 10.43±0.29ab 10.87±0.15c 10.70±0.10b 10.73±0.06b 

21 10.97±0.15a 11.10±0.10a 11.57±0.06b 11.47±0.25b 11.43±0.06b 

Values in the same row with different superscripts are significantly different (p < 0.05). 
 
Length (mm) of freshwater prawn larvae and post larvae. From stage 5 of larval 
development, the T1 treatment showed the lowest values in body length, while larval 
length in the natural light and 10,000-30,000 lux light treatments were significantly 
higher than T1. In which, the PL-15 reached the highest length (10.94±0.06 mm) at 
20,000 Lux (Table 11). Light intensity and photoperiodicity can regulate the growth 
during early life stages of aquatic animals through its effect on feeding rhythms and 
influence on feeding behavior. Changes in the light quality could lead to changes in 
appetite, food intake, and feed conversion efficiency in freshwater shrimps and thus have 
effects on growth performance (Espinosa-Chaurand 2013). 
  

Table 11 
Length (mm) of freshwater prawn larvae and post larvae 

 
Treatment Larval 

stage 1,000 lux 10,000 Lux 20,000 Lux 30,000 Lux Control 
Stage 1 2.13±0.09a 2.13±0.09a 2.13±0.09a 2.13±0.09a 2.13±0.09a 

Stage 5 2.59±0.17a 2.84±0.10b 2.93±0.02b 2.92±0.02b 2.98±0.04b 

Stage 11 7.86±0.16a 7.98±0.07a 8.20±0.04b 8.18±0.02b 8.17±0.12b 

PL-1 8.04±0.05a 8.30±0.03b 8.59±0.08c 8.48±0.02c 8.47±0.14c 

PL-15 9.86±0.20a 10.27±0.03b 10.94±0.06c 10.39±0.22b 10.56±0.25b 

Values in the same row with different superscripts are significantly different (p < 0.05). 
 
Survival rate and productivity of PL-15. There is a significant difference in survival 
and productivity of PL-15 of M. rosenbergii (Table 12). The highest survival rate 
(58.23%) and productivity (34,919 ind m-3) were observed in the T3 treatment, while the 
lowest values were at 1,000 lux (9.07% and 5,458 ind m-3, respectively). The 
photoperiodic control of many important physiological functions physiological functions, 
endocrine control, and even cannibalism in crustaceans were documented (Hecht & 
Pienaar 1993; Brito et al 2001; Vega-Villasante et al 2015). At early stages of decapods, 
the changes in light intensity and day length could result in the change of feeding habits 
or digestive enzyme activity (Deering et al 1995; Bermudes & Ritar 2008; Matsuda et al 
2012). Accordingly, light intensity and day length affected physiological functions, 
feeding behaviors, and mobility of aquatic organisms, hence, will affect growth and 
survival (Gardner & Maguire 1998). 

 
Table 12 

Survival rate and productivity of PL-15 
 

Treatments Parameter 
1,000 Lux 10,000 Lux 20,000 Lux 30,000 Lux Control 

Survival (%) 9.07±0.45a 30.00±2.17b 58.23±2.74d 49.03±3.23c 48.97±2.31c 
Productivity  

(ind m-3) 
5,458±275a 18,011±1,299b 34,919±1,661d 29,411±1.936c 29,385±1,388c 

Values in the same row with different superscripts are significantly different (p < 0.05). 
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Conclusions and recommendations. The results from this study demonstrated that 
the application of BFT in larviculture of freshwater prawn could maintain good water 
quality. It also indicated that the constant light lux intensity at 20,000 lux (12D:12L) 
showed the best results in floc performance, metamorphosis, survival and productivity of 
M. rosenbergii larvae. Further studies are required to verify the beneficial effects of 
biofloc on physiological responses and healthy culture of freshwater prawn, and on how 
to manipulate microbial communities and active compounds of biofloc under different 
culture conditions. 
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