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INTRODUCTION 

The biofloc technology was used in Indonesia without incidents of WSSV where it was a 
threat to shrimp farmers during early 2000s (Taw, 2005 & 2011; Taw et al, 2010, 2011 & 
2013). During late 2000s the IMNV outbreaks in Indonesia caused a huge lost to Indonesian 
shrimp farmers. During the period a small shrimp farm in Northern Bali using biofloc 
technology survived by using biofloc technology (Taw & Setio, 2014). In Malaysia biofloc 
technology has been applied at iSHARP Blue Archipelago shrimp farm since October 2011 and 
has been operating successfully (to date March 2014) without any incident of EMS/AHPND 
(Taw, et al. 2013 & 2014). Recently, according to In-Kwon (2012 &2014) there were more than 
2,000 bacterial species in well-developed biofloc water. This biofloc may enhance immune 
activity based on mRNA expression of six immune-related genes – ProPO1, ProPO2, PPAE, ran, 
mas and SP1. Very recent study at Bogor University, Indonesia and Ghent University, Belgium 
revealed that biofloc system contributes to the enhancement of immune response and 
survival after IMNV challenge regardless the carbon source. The application of BFT brings 
about beneficial effect in disease control and management in shrimp culture (Ekasari, et al., 
2014). 
 
With emerging new viral diseases such as EMS/AHPND in Asia, a preventive solution has 
become essential for sustainable production in shrimp farming. Biofloc technology, a very 
recent technology seem a very promising for stable and sustainable production as the system 
has self-nitrification process within culture ponds with zero water exchange.  
 
 
  



SHRIMP DISEASES 

EMS/AHPNS 





EMS/AHPNS Spreading in Asia & SE Asia 

Dr. Lim, GOAL 2012 



 

Dr Subasingle GAOL 2012 



EMS/ AHPNS to Mexico 2013 



Dr. Lightner, GOAL 2012 

EMS (Early Mortality Syndrome)/ AHPNS (Acute 
Hepatopancreatic Necrosis Syndrome) 



EMS/AHPNS update 9 July 2013 



EMS/AHPNS IN WALL STREET, USA 2013 



SOME ARTICLES ON   EMS/AHPNS 





PROPOSED ACTIONS FOR EMS 



BIOFLOC as possible 

solution for EMS/AHPNS 

control at farm level 

POSSIBLE SOLUTION 

FOR EMS/AHPNS AT 

FARM LEVEL 
(EMS Panel GOAL 2012 Bangkok) 



BIOFLOC as possible solution for 

EMS/AHPNS control at farm level 

POSSIBLE SOLUTION FOR EMS/AHPNS AT 

FARM LEVEL 

(EMS Panel GOAL 2012 Bangkok) 

PCR for EMS/AHPND 

RECENT DEVELOPMENTS 



FLOC COMMUNITIES AND SIZE 

The biofloc   
Defined as macroaggregates – diatoms, 

macroalgae, fecal pellets, exoskeleton, 

remains of dead organisms, bacteria, 

protest and invertebrates.  

(Decamp, O., et al 2002) 

100 µ 

 BIOFLOC  

As Natural Feed (filter feeders – L. vannamie 
& Tilapia) : It is possible that microbial protein 
has a higher availability than feed protein 
(Yoram, 2005) 

Brown Green 



SUMMARY 
1.  High stocking density - over 130 – 150 PL10/m2 (80-100PL10/m2) 
2.  High aeration – 28 to 32 HP/ha PWAs  (20--24HP/ha) 
3.  Paddle wheel position in ponds (control biofloc & sludge by siphoning) 
4. Biofloc control at <15 ml/L (<5 ml/L) 
5. HDPE / Concrete lined ponds (Earthen ponds) 
6.  Grain (pellet) 
7.  Molasses  
8    C&N ratio >15    
9   Expected production 20–25 MT/ha/crop with 18-20 gms shrimp (13-16 MT/ha) 

 
 

Bioflocs 

High density 

  High aeration & PWAs position  

Dark Vannamei Red Vannamei 
Grain pellet 

Feed & grain application  & Growth 

Biofloc 

Avg.  F/D, GP Consumption & Growth Performance
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     SHRIMP FARMING IN BIOFLOC SYSTEM 



Biofloc technology is a system that has a self-nutrification process 

within culture pond water with zero water exchange (Yoram, 2012) 

BIOFLOC TECHNOLOGY CONCEPT 



NITRIFICATION SEQUENCE 

Avnimelech et. at, 2012 (data from experimental pond Dor, Israel) 

Avnimelech et al 2012 



Algae and Biofloc in Pond Water 
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ALGAE TO BIOFLOC IN POND WATER 

Algae is well known to 
control Vibrio in seawater. 
Possibly control Vibrio at 
early stage of BFT system. 
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POND WATER ENVIRONMENT 

Chandaeng, S. et al.(2005): Taw, N (2006) 



Partial Harvest Performance with Bio Floc Technology (February - July 2008) 

Pond/size System 
Energy Input Density 

Partial 
              Harvest   Production FCR  SR Energy Efficiency -kg/HP 

( Pond ) ( Ha ) ( M2 ) DoC Biomas (Kg)  Size No/kg MBW (gr) Kg/Pd Kg/Ha GP Feed ( % ) Std Capacity Efficiency 

1 Phyto 
16 (PW) 27 (PW) 

100 1 118 434 47 21.28 

11,461 19,439 0 
1.60 75.72 560* 720 

5896 m2     Final 127 11,027 43 23.26 

2 
Bio Floc 18 (PW) 31 (PW) 

145 
1 108 2,092 59 16.95 

13,508 22,910 0.59 1.20 
84.07 

680* 739 2 121 1,016 55 18.18 

5896 m2   Final 131 10,400 52 19.23     

3 
Bio Floc 18 (PW) 30 (PW) 

146 
1 109 2,108 56 17.86 

14,386 24,219 0.56 1.14 
80.95 

680* 807 2 122 999 50 20.00 

5940 m2   Final 130 11,279 47 21.28     

4          

4704 m2 
Bio Floc 16 (PW) 34 (PW) 257 

1 85 1,962 93 10.75 

17,963 38,229 0.58 1.12 86.54 680* 1,124 

2 99 1,896 75 13.33 

3 113 1,871 62 16.13 

4 127 2,587 56 17.86 

5 134 2,475 53 18.87 

  Final 155 7,192 47 21.28 

5                  

2,500 m2 
Bio Floc 

9 (PW)        

3 (BL) 

36 (PW)  

12 (BL) 

280 

1 84 924 86 11.63 

12,371 49,484 0.48 1.11 102.35 680* 1,031 

2 99 1,455 74 13.51 

3 113 1,324 61 16.39 

4 127 1,448 57 17.54 

5 134 1,043 54 18.52 

  Final 155 6,177 50 20.00 

6 Bio Floc 
7 (PW)        

3 (BL) 

28 (PW)  

12 (BL) 

145 
1 110 1,166 51 19.61 

6,545 26,180 0.50 1.10 
86.35 

680* 655 2 124 367 49 20.41 

2500 m2   Final 127 5,012 47 21.28     

7 Bio Floc 

9 (PW) 
36 (PW)  

12 (BL) 

145 
1 110 892 61 16.39 

6,615 26,460 0.50 1.10 100.8 680* 551 3 (BL) 2 124 323 57 17.54 

2500 m2     Final 130 5,400 54 18.52   

                    82,849 29,560 0.53 1.13 88.1     

Nyan Taw, et al, GAA  Sep/Oct2008 

Nyan Taw et al, WAS 2009 Mexico 

BIOFLOC AND PARTIAL HARVEST 
Medan, Indonesia 
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PRODUCTION PERFORMANCE OF ARCA BIRU FARM

Biofloc 0.4 ha HDPE Semi-Biofloc 0.8 ha HDPE Conven 0.8 ha HDPE Dyke

No of Ponds 2                                    19                                               119                                             

PWA Energy (Hp) 14                                 24                                               20                                                

Stocking Density 130                               110                                            83                                                

DOC (days) 90                                 101                                            111                                             

SR (%) 89.16                           81.35                                         83.19                                          

MBW (gr) 18.78                           18.31                                         17.80                                          

FCR (x) 1.39                              1.58                                           1.77                                            

ADG (gr/day) 0.21                              0.18                                           0.16                                            

Avg Harvest tonnage (kg) 9,006                           12,950                                      9,616                                          

Production (Kg/Ha) 22,514                         16,188                                      12,019                                       

Prod per power input (Kg/Hp) 643                               540                                            481                                             

Production Parameter
System/size/type 

DoC 

PERFORMANCE –BIOFLOC & SEMI BIOFLOC 
Acar Beru, Blue Archipelago, Malaysia  

G
ra

m
s 

Nyan Taw, et.al. GAA March/April 
2011 

No Viral (WSSV) outbreaks 



Production Performance CYCLE Trial & 1 for Modules 1 & 2

Density 40/m2 Density 60/m2 Density 80/m2 Density 130/m2 Density 100/m2 Density 100/m2

No of ponds 20                         16                         8 BFT 4 BFT* 24 BFT 24 BFT

Paddle Wheels Aerators  (HP) 12                         12                         12                       16                         12                           12                          

Days of Culture (DoC) 113                      108                      94                       88                         100                         99                          

Survival Rate (%) 112.23                101.22                106.05              69.56                   97.30                     104.92                 

MBW (grams) 21.65                   17.41                   13.86                 12.56                   16.05                     16.31                    

FCR 1.34                     1.47                     1.32                   1.74                     1.39                        1.26                      

Average Production (kg/pond) 4,875                   5,294                   5,828                 5,677                   7,714                     8,547                    

Average Production (kg/ha) 9,749                   10,587                11,655              11,354                 15,428                   17,093                 

Prod per power Input (Kg/Hp) 406                      441                      486                    355                       643                         712                       

CYCLE 1 -Modules 1 & 2 
Production Parameter

CYCLE Trial - Modules 1 & 2

ISHARP BLUE ARCHIPELAGO, MALAYSIA 
SEMI-BIOFLOC PERFORMANCE 

  

Nyan Taw et. al. GAA Jan/Feb 2013 

No EMS or WSSV outbreaks – 

October 2011-July 2013 
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SHRIMP FARM BALI   -  Biofloc technology

Culture period August- November  2012

Pond A2 A3 F1 F2 E1 E2* B1 B2 B3 C1 C2 C3

Pond Size (M2) 2,400 2,600 2,800 2,800 1,000 750 2,000 2,000 2,000 600 600 600

PL Stocking Density (No/m2) 170 148 150 145 150 180 155 155 155 175 175 175

Aeration (hp) 18 18 16 18 6 4 12 12 12 12 6 4

Days of Culture 97 97 97 95 95 45 82 82 81 82 82 81

Body weight (gm) 18.4 18.12 15.32 17.3 16.48 4 19.5 18.5 16 14.68 19.72 18.48

Feed Conversion ratio 1.26 1.35 1.49 1.29 1.46 1.2 1.4 1.25 1.35 1.1 1.14

Survival (%) 105.8 104 101 106 94.7 103.9 94 92.9 97.4 98.5 101.9

Production (kg)/pond 7,914 7,281 6,388 7,682 2,345 6,307 5,399 4,622 1,503 2,050 1,981

Production (kg/ha) 32,976 28,004 22,814 27,436 23,450 31,535 26,995 23,110 25,050 34,167 33,017

Production/power input (kg/hp) 440 405 399 427 391 526 450 385 376 342 495

* Aeration problem - DO dropped <1.0ppm

Farm total Production: 53,472 kg  (26,736 kg/ha)

In this cycle ponds B1,B2, B3,C1,C2 & C3 intense control less DOC to just over 80 days- more cycles/year Taw & Setio, 2014 (to be 
published in Jan-Feb GAA 2014) 

BIOFLOC IN BALI, INDONESIA 



0

5,000

10,000

15,000

20,000

25,000

30,000

35,000

40,000

45,000

50,000

Belize, C
America 2000

Lampung Indo
2003-05

Medan, Indo
2008

Java, Indo
2008

N Bali, Indo
2009

BAB Malaysia
2010

BAB Malaysia
2010 Trial

Commercial Kg/ha Max Record Kg/ha

BIOFLOC IN SHRIMP FARMING 
Production Performance  

Kg 



BIOFLOC BASIC MANAGEMENT CONCEPTS 

FOR SHRIMP CULTURE 

1 Semi-biofloc to Full biofloc system feasible 

2 Use treated water only 

3 Zero water exchange (only topping up)  

4 Earthen to HDPE full or semi-lined ponds 

5 Aerators to have pond water (biofloc) in suspension (22-24 hrs)  

6 Correct aerators’ position and number very important 

7 Excess sludge need to be removed –specially for full biofloc 

8 Biofloc volume control (<15 ml/L) 

9 Control C/N ratio to above >15  

10 Molasses & Grain pellet required (Carbon source) 

11 Operate in accordance with Carrying capacity of pond essential 

(species/stocking density/pond type/operating system) 



More than 2,000 bacterial species were found in well-developed biofloc 
water 
 
Biolfocs may enhance immune activity, based on  
mRNA expression of six immune-related genes. 

ProPO1, proPO2, PPAE, ran, mas and SP1 

BIOFLOC MAY ENHANCE IMMUNE ACTIVITY 

From – In-Kwon Jang, IWA International Water 
Congress, 2012, Busan, Korea 



CONCLUSIONS 
 

The dense microbial population associated with the bioflocs induces a permanent 
trigger towards the development and maintenance of the shrimp immune 
system and thus build up a defence mechanism in the shrimp population. 
This mechanism and its utilization may be a very important means to protect shrimp 
against drastic disease outbreaks that often lead to collapse of shrimp production 
systems and to huge losses. 
  
It has to be emphasized that the present work is just a start and a trigger of needed 
subsequent studies. The present work was limited to a short growth phase of 
postlarvae.  





The Typhoon Fanapi began to affect the farm in 
18th Sep 2010 and landed at night of 19th Sep 

2010 with rainstorm. 

According to Dr. Jiasong, South China Sea Fisheries  Research Institute (personal 
communication) - Keeping high level oxygen concentration, and promoting 

heterotrophic bacteria growth are two important methods to prevent the 

diseases outbreak after tropical storm.  

Heterotrophic bacteria (in Biofloc)  

control viral diseases ? 



WHY BIOFLOC AS BIOSECURITY 
  BIOFLOC SYSTEM BIOSECURITY 

1. Zero water exchange (topping up only for water 

lost due to siphoning & evaporation) 

Low risk of virus entering culture ponds 

through water source 

2. Use treated water only – through reservoirs Modular system 

3. Aeration full 22-24 hours in accordance with 

pond carry capacity (full or semi-biofloc) to have 

biofloc suspended in pond water. 

Stable dissolved Oxygen (DO). Healthier 

shrimps 

4. Phytoplankton (algae) bloom & crash non-

existent as biofloc does not depend on sun light 

for photosynthesis.  

Stable environment. Low stress for 

shrimps – healthier shrimps 

5. Stable culture water environment –  

DO and  pH. 

Stable environment. Low stress for 

shrimps – healthier shrimps 

6. Extra natural live feed – biofloc with unicellular 

protein (protein 30 -50%) 

Extra nutritious natural feed 

7. More than 2,000 bacterial species were found in 

well-developed biofloc water 

Possibly a probiotic affect 

8. Biofloc contains six immune related genes May enhance immune activity in shrimps 



Biofloc/EMS Conference, December 2013-  
SHRIMP NEWS INTERNATIONAL 27 December 2013 



RECENT BIOSECURITY & BIOFLOC TECHNOLOGY 

PUBLICATIONS 



THANK YOU 


