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Effect of low salinity probiotics on the growth and non-specific
immunity of whiteleg shrimp Litopenaeus vannamei
cultured under low salinity conditions

Jun Sung Bae, Chae Won Lee, Chan Yeong Yang, Eun Ha Jeong,
Eun-Jin Kim and Kwan Ha Park’

Departments of Aquatic Life Medicine, College of Ocean Science and Technology,
Kunsan National University, Gunsan City, Jeonbuk, Korea 54150

The whiteleg shrimp Litopenaeus vannamei can survive in a wide range of salinity (1-40 psu).
However, such variation, particularly at low salinity (1-5 psu), can affect various physiological changes
such as survival rates, non-specific immunity and disease resistance. In this study, growth, non-specific
immunity and disease resistance were measured following simultaneous oral feeding and addition
of probiotic microbes into culture water for 73 day period. The salinity of the culture water was
maintained at 3 psu by periodical salt additions. The result shows that survival rate increased sig-
nificantly (5.6 vs. 15.4%) after 73 day rearing. Significant increases were identified in reactive oxygen
species (ROS) production and phenol oxidase (PO) activity. However, superoxide dismutase (SOD)
activity was not influenced. When the shrimp was artificially challenged with Vibrio alginolyticus,
slight mortality reduction was observed in the probiotics-treated group (100 vs. 79%). In conclusion,
the production of cultured whiteleg shrimp at low salinity might be increased by probiotics survivable
at low salinity levels.
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Table 1. Composition of probiotics used for water addition (A) and oral feeding (B)

Probiotics composition/kg

Administration Method

Bacillus subtilis BA-1 10'°CFU

Bacillus licheniformis BA-2 10"°CFU
Rhodobacter sphaeroides 10°CFU
Methylobacterium extroquence CME 10°CFU

Water additive

Water additives
Probiotics A 1 g /
Water 1 ton

Lactobacillus plantarum Fl-1 culture medium 5 g

Lactobacillus salivarius B4 10°CFU

Lactobacillus plantarum Fl-1 10°CFU
Bacillus subtilis CBS 10°CFU
Lactobacillus salivarius B4 culture medium 5 g

Feed additive

Feed additives,
probiotics B 0.1 g /
Feed 1 kg

Lactobacillus plantarum F1-1 culture medium 5 g
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Table 2. Effects of probiotics at growth parameters

Parameters Control Probiotics
group
Initial number of 5,100 5,100

total shrimp
Stocking weight (g/m’) 0.9 0.9

Havest weight (g/m’) 55.64 132.98
Suvival rate (%) 5.6 15.4
Initial weight (g) 0.017 0.018

19.87+4.17 17.27+2.90°

*

19.86+4.17 17.25+2.90
9.6+0.3 9.4+0.3

Final weight (g)

Weight gain (g/shrimp)

Specific growth rate
(%/day)

Data were expressed as meantS.D. “Statistical significant
(P<0.05) between control and probiotics groups. (n=30).
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