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Setting the scenes 



What is Biofloc Technology (BFT)?

Å (Microbial-based) Aquaculture Production System

Å Biofloc Ą Microbial Multifunction Unit

(1) Water quality (recyclingOM and toxicN-compoundsinto

microbial protein)                                

(2)Nutrition sourceόŎƻƴǎǳƳǇǘƛƻƴǎ ƻŦ ōƛƻŦƭƻŎ ǘƻ Ҩ FCR) 

(3) Pathogen competition & supression

ΨFunctioningΩ 
Microbial

community

Å Limited water exchanges, proper engineering               
(pond design, drainage, water movement and aeration), and 
microbial/C:N management 



Common applications of BFT?

Medium to Large-scale

GROW-OUT

NURSERY

Small-scale



9Ǿƻƭǳǘƛƻƴ ϧ aƛƭŜǎǘƻƴŜǎΧ

мфтлΩǎ

Mexico, Brazil, Ecuador, China, 
Thailand, Indonesia and Malaysia 

India, Vietnam & 
EuropeTahiti and USA

Belize ς Central America

нлллΩǎ2010

R&D and First book

2020 Transitions                            
όΨƘȅōǊƛŘΩ ϧ ŀŘŀǇǘŀǘƛƻƴǎύ

(BioRas, Aquamimicry, Synbiotics)



All this places had in common?
Medium to Large-scale

ҧtǊƻŘǳŎǘƛǾƛǘȅΣ ōǳǘ Ƴŀƛƴƭȅ diseases outbreaks, water 
limitations and/or environmental pressure

Needs for change!
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Biofloc can support water saving?
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CW Biofloc

Å Semi-intensive: up to 20,000 L/kg                                           
(Losordo & Timmons, 2000; Tidwell, 2012)

~300/m2

Å Biofloc vs CW Ą ~80% less 
water 

Emerenciano et al (2022)



Á 80 ha 
Convencional 
(semi-int/intens) = 
400ton/year  1 
cycle

2.5 ha Biofloc 
(superintensive) = 
400ton/year 3 cycles

Å Particulate fraction (bioflocs) retains >80% 
of nutrients Ą easier to collect (footprint) 
and treat

E.g. Halophytes 
field

Prawn sludge

ÅWater footprint is reduced

ΨaŀǊƛƴŜ ǎŀƭŀŘǎΩ



Biofloc can support diseases resistance?

(Poersch et al 2012)

Heavily infected EMS/AHPND and EHP in Mekong 
Delta, Vietnam Ą >85% survival (+130 ponds, 6 crops, 3 years) 

Survival in WSSV affected 
area in South Brazil Ą %5 

vs >80% in BFT

(Emerenciano et al 2022)



Prawns in BFT will never get sick?

Å They can, especially poor management                       
(i.e. high OM enabling high Vibrio and toxic N-
compounds) Ą diseases trigger 

Å However, well-managed BFT can help supressing



Biofloc can support higher productivity?

127 days (400-500/m2), survival 82 to 68%, up to 
6kg/m3 and ~18g (CW 13g and 65% survival)

L. vannamei grow-out:                             
3-12kg/m3 (4-6m3*),                        
survival >80%, 18g in 
100 days



Biofloc is zero water exchange?

ÅTo run it properly, and avoid Vibrio issues, 
siphoning is mandatory



Can I reuse the water for 
multiples cycles in BFT?

Å Inoculum or whole*                             
(ionic balance Ą Ca, K and Mg, Na)

Improvement on water quality 
and performance



Inoculum*

Heterotrophic               
(food, enzymes, pathogen 
exclusion)

Nitrifying                          
(water quality)

Emerenciano et al (2020)

Water reuse 



Biofloc, the more in the water 
the better?

Low TSS/SS Ą low Vibrio counts (green)

ÅClean bottom Ą siphoning and monitoring

ÅCarbon source (C:N ratio) Ą right amount, 
right time 

Ҩ ƻǳǘōǊŜŀƪǎΣ ҧǎƘǊƛƳǇ 
quality, survival and 
consistency                         
(Emerenciano et al 2022)



Biofloc can spare dietary protein and 
reduce FCR?

Åнпκт ƳƛŎǊƻōƛŀƭ ŎƻƴǎǳƳǇǘƛƻƴ Ґ Ҩ ǇǊƻǘŜƛƴ 
and FCR  



.ƛƻŦƭƻŎ Ŏŀƴ ƘŀǾŜ ΨǇǊƻōƛƻǘƛŎ ŜŦŦŜŎǘΩ ŀƴŘ  
boost prawn digestion and immune 
system?

ÅEnhance the activity of digestive 
enzymes + ingested external 
microbial enzymes

ÅΨYŜŜǇ ƛƴ ŀƭŜǊǘΩ ǘƘŜ ƛƳƳǳƴŜ ǎȅǎǘŜƳ

ҧ ŘƛǎŜŀǎŜ 
resistance

Microbial derivatives ( -̡1,3-
glucan, PHBs, 

lipopolysaccharides, and 
peptidoglycans) in biofloc can 
trigger immunostimulatory 

effects

Production of key antimicrobial 
components (e.g. lysozyme, 

peneaidin, crustin) can enhance 
the probiotic effects

Cardona et al., 2015

+ =



Biofloc as an strategic tool for larviculture and 
broodstock production?

ÅLarviculture Ą improved water 
quality, pathogen and survival

ÅBroodstock & early consumption 
of bioflocs Ą gonad development, 
interval 1st spawn, spawn rate,                
І ŜƎƎǎΣ ҧ ŎƻƳǇƻǎƛǘƛƻƴ ŜƎƎǎ ŀƴŘ 
ƭŀǊǾŀŜΣ ҧ ǎǘǊŜǎǎ ǊŜǎƛǎǘŀƴŎŜ ƻŦ 
larvae, sperm count and quality  



Biofloc integrated with fish, molluscs and plant 
production?


