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Walker and Mohan (2009) 

MORE AND MORE PATHOGENIC 
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AND MORE COMPLEX CHALLENGES 

HORIZONTAL TRANSFER OF EMS PLASMID AMONG BACTERIA 

vibriosis 

Problem of horizontal transfer implies the need to control 

not only EMS-causing V. parahaemolyticus,  

but Vibrio in general!! 



IF BACTERIA CHANGES, WE SHOULD 
TOO 

“THE INTRODUCTION OF AHPND TO THE 

AMERICAS HAS ONCE AGAIN EMPHASIZED THE 

VULNERABILITY OF TRADITIONAL CULTURE 

AND THE NEED FOR A NEW PRODUCTION MODEL 

FOR THE 21ST CENTURY” 

 
 SCOTT EDWARD HORTON, MEXICO 
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HOW DO FARMERS DEAL WITH DISEASE 

IN SHRIMP CULTURE 

FENACAM – Natal - 2018 11 

- Lowered stocking density and less input 

Minimizing costs and lowering disease risk 

 Lowers the problems caused by pathogenic microorganims 

but does not eliminate them; and does not result in an 

economically feasible shrimp culture model 

Teichert-Coddington et al. 1996 
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Investment 

Biosecurity 

Low risk of 
pathogen  

Fixed costs 
of the farm 

Profit 

HOW DO FARMERS DEAL WITH DISEASE 

IN SHRIMP CULTURE -  



HOW TO DEAL WITH DISEASE IN SHRIMP 

CULTURE 

FENACAM – Natal - 2018 13 

CONTROL THE 

PATHOGENS 

 

IN SYSTEM 

DISEASE 

CHALLENGE 

 

 

BUT, this target is least compatible with an extensive and 

earthen pond based way of shrimp culture 
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RESISTANCE 

IMMUNITY 
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HOW TO DEAL WITH DISEASE IN SHRIMP CULTURE 
– MAIN VECTORS OF CONTAMINATION 

 PL quality 

 Water 
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MINIMIZING DISEASE CHALLENGE  

 

IN SYSTEM 

DISEASE 

CHALLENGE 

 

 

Vision 

Disinfection of the culture system 

1) AVOID ENTRANCE OF POSSIBLE PATHOGENS 

Clean, remove organic matter and rinse with 

water. Disinfect for 15-30 minutes with 

Sanocare PUR 0,5%, rinse and dry. 

Disinfect water with Sanocare PUR 10-15 

ppm for about 2 days 

 Water 
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IN HATCHERY 

DISEASE 

CHALLENGE 
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MINIMIZING DISEASE CHALLENGE  

 

IN HATCHERY 

DISEASE 

CHALLENGE 

 

1) AVOID ENTRANCE OF POSSIBLE PATHOGENS 

Lining increases 

efficiency of disinfection 

Additional shielding further increases level of biosecurity 
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MINIMIZING DISEASE CHALLENGE  

 

IN HATCHERY 

DISEASE 

CHALLENGE 

 

2) MINIMIZE PROLIFERATION OR ACTIVITY OF 

POSSIBLE PATHOGENS DURING CULTURE 

Time 



ecological characteristics of 

Importance for 
shrimp 

Dangerous; 
opportunistic pathogens;  

 

Growth rate when a 
lot of 

nutrients/bacterium 

 
HIGH 

r-strategist bacteria 
 



Initially: Low number of bacteria and a lot of nutrients 

    Peak of r-strategic bacteria 

Substrate per bacterium = HIGH; niches are open 
Time 

What happens at the microbial level after 

disinfection? 

https://drtomvn.tumblr.com/page/4 



Time 

What happens in the long run?  

      substrate/bacterium remains HIGH  
 

Earthen pond systems: a lot of nutrients remain in 

the water  r-strategist may remain in high levels 



Time 
      substrate/bacterium remains HIGH 

Removal of organic matter from the system: fewer 
nutrients for r-strategist bacteria to dominate 

Use of shrimp pond toilets 

MINIMIZING DISEASE CHALLENGE  
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HIGH 
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ecological characteristics of 

Importance for 
shrimp 

Dangerous; 
opportunistic pathogens;  

 

Generally harmless 

Growth rate when a 
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In the mean time:  

    good bacteria grow slowly 

Time 
Substrate per bacterium = HIGH; niches are open 

What happens at the microbial level after 

disinfection? 



Time 
      substrate/bacterium remains HIGH 

Standard systems: water replacement to maintain 

water quality  partial wash-out of K-strategists 

What happens in the long run?  



Zero exchange systems: water quality is 

maintained by microbial community  K-strategist 

can dominate 

Time 
Substrate per bacterium = LOW; niches are taken 

What happens in the long run? 



Time 
      substrate/bacterium remains HIGH 

MINIMIZING DISEASE CHALLENGE  
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KNOWN MICROBIAL MANAGEMENT STRATEGIES 

BECOME MORE EFFICIENT IN CLOSED SYSTEMS 

USE OF GOOD BACTERIA TO CONTROL BAD BACTERIA  

- PROBIOTICS 

 



Time 
      substrate/bacterium remains HIGH 

MINIMIZING DISEASE CHALLENGE  

Stocking of PL 



MICROBIAL RUSSIAN ROULETTE – THE WAY 
PROBIOTICS ARE PREPARED MATTER 

30 7/9/2017 



- Industrial approach in Asia 

(Taw, 2017) 

After EMS 

SYSTEM MANAGEMENT TO MINIMIZE 

DISEASE RISK  

Prior to EMS 
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7/9/2017 https://seafood-tip.com/shrimptails-online/march-2018/ 

Manuel Poulain 
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SUSTAINABLE APPROACHES FOR SHRIMP 
CULTURE 

INDOOR ZERO-WATER EXCHANGE  
SUPER-INTENSIVE PRODUCTION 

 Trial by Manuel Poulain – INVE Aquaculture 
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- Disinfection of lined ponds  

-Shading to limit variations in 
phytoplankton 

- Conditioned water in a 
separate reservoir to promote 
nitrification 

- Solids management : settling 
tanks 

-Probiotic application: in the 
water and to the feed 

-Close follow up in water 
quality parameters – no 
entrance of possible 
contaminants 

Trial by Manuel Poulain – INVE Aquaculture 

 



SEMI-BIOFLOC 
C/N 

INVE 

INDOOR GROW-OUT, VIETNAM 
150-250 PL/m2  - Protocol comparison 

harvest due to shrimp 
health conditions & 

uncontrolled 
environment  

BIOFLOC  
C/N 

HIGH WATER 
ECHANGE 
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• Optimization of the 

protocol: different densities 

cultured in the same area 

• Higher densities required 

more investments in waste 

management 
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• ZERO WATER EXCHANGE: 70% OF NEW 

DISINFECTED WATER PRIOR  STOCKING  

 

 

 

• 30% OF INOCULUM FROM MATURED WATER TANK – 

NITRIFIER COMMUNITY 

 

 

• ENTRANCE OF POSSIBLE CONTAMINANTS IN THE 

SYSTEM 

 

 

 

• HIGHLY BIOSECURE SYSTEM  
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• TRADITIONAL EARTHEN POND FARMING DOES NOT 

PROVIDE ADEQUATE MICROBIAL CONTROL 

 

• INTENSIVE, BUT SMALLER AND LINED PONDS 

OFFER HIGHER LEVEL OF CONTROL 
- BIOSECURITY 

- WASTE MANAGEMENT AND WATER QUALITY 

- MICROBIAL MANAGEMENT 

- HIGHER VALUE OF USED PRODUCTS 

 

• INTENSIVE SYSTEMS WITH MAXIMUM LEVEL OF 

CONTROL ARE THE FUTURE OF SHRIMP FARMING 

 

OVERVIEW 



WE WILL CONTINUE 
TO SURPRISE YOU … 

OBRIGADA 

b.hostins@inveaquaculture.com 


