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IntroductionIntroduction

•• Shrimp Shrimp mariculturemariculture is one of the most important is one of the most important 
aquaculture industries in the west coast of Korea aquaculture industries in the west coast of Korea 
adjacent to the Yellow Sea.adjacent to the Yellow Sea.

•• The most shrimp farms are under semiThe most shrimp farms are under semi--intensive intensive 
culture that requires high water exchange.culture that requires high water exchange.

•• Mass mortality could be happen anytime and the Mass mortality could be happen anytime and the 
shrimp production can not be predictable.shrimp production can not be predictable.

•• SustainableSustainable production isproduction is nownow becoming limited becoming limited 
by epizootic disease outbreaks.by epizootic disease outbreaks.



IntroductionIntroduction

•• SemiSemi--intensive shrimp culture system intensive shrimp culture system 
requires  high water exchange to maintain requires  high water exchange to maintain 
water quality. water quality. 

•• The possible introduction of harmful The possible introduction of harmful 
pathogen with incoming water and release pathogen with incoming water and release 
of nutrientof nutrient--rich effluent into the receiving rich effluent into the receiving 
sea are issue of concern. sea are issue of concern. 



IntroductionIntroduction
•• In the near future, the shrimp farming In the near future, the shrimp farming 

industry will be required to meet tougher industry will be required to meet tougher 
global standards for effluent water global standards for effluent water 
releases. releases. 

•• These issues will force the shrimp These issues will force the shrimp 
farming industry to seek out more farming industry to seek out more 
sustainable management practices.sustainable management practices.

•• Limited water exchange shrimp culture Limited water exchange shrimp culture 
system is an option that can reduce both system is an option that can reduce both 
disease introduction and the negative disease introduction and the negative 
environmental impact created by semienvironmental impact created by semi--
intensive shrimp farms. intensive shrimp farms. 



ObjectiveObjective

•• To develop the superTo develop the super--intensive shrimp intensive shrimp 
culture methods under limited water culture methods under limited water 
exchange to reduce environmental impact exchange to reduce environmental impact 
in the Yellow Sea coast of Korea. in the Yellow Sea coast of Korea. 



Introduction to TrialsIntroduction to Trials

•• Nursery TrialsNursery Trials
–– Under limited water exchangeUnder limited water exchange
–– GreenhouseGreenhouse--enclosed raceway (Indoor)enclosed raceway (Indoor)

•• GrowGrow--out Trials (1)out Trials (1)
–– Under limited water exchange Under limited water exchange 
–– HDPEHDPE--lined pond (Outdoor)lined pond (Outdoor)

•• GrowGrow--out Trials (2)out Trials (2)
–– Under limited water exchange Under limited water exchange 
–– GreenhouseGreenhouse--enclosed raceway (Indoor) enclosed raceway (Indoor) 



Nursery TrialsNursery Trials
• Four 13-18 m2 raceways at WSMRC in Korea
• Pacific white shrimp, Litopenaeus vannamei (0.08 g) were 

stocked  at a density of 3,000-5,625 / m3

• Operated with limited water exchange for 42 days.



Summary of nursery rearingSummary of nursery rearing



Total heterotrophic bacterial count and community Total heterotrophic bacterial count and community 
distribution in nursery raceways.distribution in nursery raceways.



GrowGrow--out Trials (1)out Trials (1)
• Two 500 m2 HDPE-lined ponds at WSMRC in Korea
• Pacific white shrimp, Litopenaeus vannamei (PL15)  

were stocked at the density of 300 /m3

• Operated with limited water exchange for 91 days



Summary of growSummary of grow--out trials(1)out trials(1)



GrowGrow--out Trials (2) out Trials (2) 

• Four 68.5 m2 EPDM–lined raceway at TAES, Texas 
A&M Univ. in USA

• Pacific white shrimp, Litopenaeus vannamei (1.25 g) 
were stocked at a density of 530 shrimp/m3

• Operated with limited water exchange for 94 days

• To study the effect of particulate removal by foam 
fractionation and settling processes on selected water 
quality indicators in a super-intensive culture system 
operated with no water exchange













Foam Foam FractionatorFractionator













DiscussionDiscussion
•• All shrimp from 3 different trials for disease All shrimp from 3 different trials for disease 

diagnosis showed no signs of viral or bacterial diagnosis showed no signs of viral or bacterial 
infections.infections.

•• Higher survival and yields with lower FCR and Higher survival and yields with lower FCR and 
limited water use were found in the raceways for limited water use were found in the raceways for 
nursery rearing and grownursery rearing and grow--out in the lined ponds .out in the lined ponds .

•• As the levels of ammonium and nitrite were As the levels of ammonium and nitrite were 
controlled to lower in raceway with NOcontrolled to lower in raceway with NO33 settling settling 
tanks than foam fractionators.tanks than foam fractionators.



ConclusionConclusion
•• Pacific white shrimp,Pacific white shrimp, LitopenaeusLitopenaeus vannameivannamei can be can be 

successfully cultured at high density in racewayssuccessfully cultured at high density in raceways and and 
HDPDHDPD--lined ponds with limitedlined ponds with limited water exchange in water exchange in 
Korea.Korea.

•• These trials will  go far toward reducing the These trials will  go far toward reducing the 
environmental impact to the Yellow Sea. environmental impact to the Yellow Sea. 

•• Future studies will evaluate the feasibility of Future studies will evaluate the feasibility of 
increasing shrimp biomass load at harvest to about increasing shrimp biomass load at harvest to about 
10 kg/m10 kg/m33 in Korea.in Korea.



YSLME Project
•• Title : Strategic Action Program Demonstration Title : Strategic Action Program Demonstration 

Activity for Limited WaterActivity for Limited Water--exchange Shrimp Cultureexchange Shrimp Culture
•• Period : August 2008  through September 2009Period : August 2008  through September 2009
•• Activities : The 1Activities : The 1stst year (2008) year (2008) 

–– GrowGrow--out trials with HDPEout trials with HDPE--lined ponds  lined ponds  
–– Construction of greenhouseConstruction of greenhouse--enclosed racewayenclosed raceway
–– Study on dynamics of heterotrophic bacterial communities Study on dynamics of heterotrophic bacterial communities 

•• Activities : The 2nd year (2009)Activities : The 2nd year (2009)
–– GrowGrow--out trials with greenhouseout trials with greenhouse--enclosed racewaysenclosed raceways
–– Conducting the best management practice (BMP) of Conducting the best management practice (BMP) of 

systemssystems
–– Implementation of technology to private sectorImplementation of technology to private sector
–– Designing the prototype (Model farm) of the system in Designing the prototype (Model farm) of the system in 

commercial scalecommercial scale
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