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2Global Shrimp Farming

• Global farmed shrimp production was approximately 8 million MT, of which L. vannamei accounted for 

80%, P. monodon 9%, and other species (including other penaeids and Macrobrachium spp.) 11% 

(sustainablefisheries-uw.org, 2023).

• The proportion of freshwater species is estimated at about 5–7% (FAO, SOFIA data)

M. rosenbergii



3Global Farmed Shrimp Production (2010-2024)



4Top Five Producers of L. vannamei (FAO, 2024)



5Challenge in Shrimp Farming
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6Challenge in Shrimp Farming



7Disease outbreak

Pathogen

Environment

Host

Disease



8Major Stress can trigger Disease Outbreak

Environmental stress

➢ Rapid changes and/or out of optimal ranges of water temperature, salinity, pH and DO

Physical and physiological stress

➢ Transportation of shrimp/postlarvae

➢ Spawning and moulting process



9Priority of Limits in Commercial Shrimp Farming in the World



10listed specific pathogens of crustaceans

The OIE now lists 9 diseases of shrimp in the Aquatic Animal Health Code (OIE, 

2018), which are considered to be transmissible and of significant socio-economic 

and/or public health importance

• Acute hepatopancreatic necrosis disease

(AHPND/EMS)

• White spot syndrome virus (WSSD)

• Taura syndrome virus (TSD)

• Infectious hypodermal and haematopoietic necrosis 
(IHHND)

• Infectious myonecrosis virus (IMND)

• Yellow head virus genotype 1 (YHD)

• Necrotising hepatopancreatitis (NHPD)

• White tail disease (WTD)

• Aphanomyces astaci (crayfish plague)
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12Disease outbreak
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SPECIES TRANSITION 
CAN GIVE SOLUTIONS?



14Effect of Transition of species on Disease Outbreak

Annual shrimp production in Thailand from 1978 to 2015 illustrating the 

transition period of L. vannamei’s dominance over P. monodon
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BIOFLOC SYSTEM CAN 
GIVE SOLUTIONS?



16What is Biofloc System?

Bioflocs consist of a variety of 
bacteria, fungi, microalgae, 
detritus and other 
suspended organisms  

Tool to enhance production, 
reduce water exchange 
(environmental pollution) 
and minimize the disease 
introduction
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• The most critical limiting factor in aquaculture is 
the accumulation of ammonia, a metabolic waste 
of cultured organisms. 

• This constraint becomes more severe as biomass 
increases.
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Heterotrophic Pathway is dominant



20

  
Well developed biofloc water Bioflocs settled in Imhoff cones 
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Can Biofloc Enhance Shrimp Immunity?
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CASE STUDY IN 
KUWAIT DESERT



25Shrimp Farming Development in Kuwait

• Since 2016, the Kuwait Institute for 
Scientific Research (KISR) has been 
developing shrimp farming technologies 
based on biofloc technology (BFT)

• In 2020, KISR established the Inland 
Shrimp Research Farm (ISRF) in the Kabd 
desert area

• Using low-salinity groundwater, the ISRF 
team achieved super-density production of 
L. vannamei in both indoor tank systems 
(3.0–4.5 kg/m²) and outdoor pond systems 
(2 kg/m²)



26Inland Shrimp Research Farm (ISRF) 
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Shrimp weekly growth

Control-no Mg

Mg/Ca:3

Performance Grow-out culture with Mg-adjustment



29Performance Grow-out culture with Mg-adjustment
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Group Control-G BW10-G BW20-G BW30-G SW-G p-value

Initial BW (g) 0.52±0.03 0.61±0.02 0.59±0.01 0.52±0.09 0.55±0.03 0.1427

Final BW (g) 9.0±0.2b 13.0±1.9a 14.6±0.2a 14.3±1.3a 15.4±0.8a 0.0007

Survival rate 89.2±3.3 72.0±11.3 83.6±5.8 89.0±6.9 88.0±3.1 0.0612

Total production 
(kg)

1.61±0.09c 1.88±0.41c 2.41±0.17ab 2.56±0.41ab 2.70±0.12a 0.0059

Yield (kg/m3) 2.01±0.11c 2.35±0.51c 3.02±0.22ab 3.20±0.51ab 3.37±0.15a 0.0054

FCR 1.35±0.06 1.18±0.29 1.05±0.17 0.93±0.09 0.94±0.04 0.1332

SGR (%/day) 4.07±0.11b 4.35±0.24a 4.58±0.01a 4.73±0.24a 4.75±0.11a 0.0007

Daily water 
exchange (%/day)

0.32 0.34 0.38 0.36 0.39

Performance Grow-out culture with Brine



31Performance Grow-out culture with Brine



32Fish/Shrimp Production Complex at Bar-Gudai
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https://www.linkedin.com/company/worldanimalhealth/
https://www.youtube.com/user/OIEVideo
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