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Research progress in forming mechanism of biofloc in Pacific white
shrimp ( Litopenaeus vannamei) culture systems and
regulatory effects of exogenous microorganisms

LI Zhi' ,SUN Buwen', WU Zhuohan',LIU Haiyan' ,XIAO Nasi’,LI Qingyang'"

(1.College of Life Sciences,Hebei Normal University , Shijiazhuang 050024 , China;
2.AquaOne Tangshan Aqua-tech Co.,Ltd., Tangshan 063306, China)

Abstract ; Pacific white shrimp ( Litopenaeus vannamei) , as a pillar species of China’s aquaculture industry, has seen its farming
model evolve towards super-intensive density due to the continuous growth in market demand and advancements in aquacultural
technology. Biofloc technology plays a critical role in enhancing farming efficiency,improving water quality,and preventing diseases,
making it an indispensably corable technology in the super-intensive farming systems of L. vannamei. There is still controversy about
which specific microbial groups in bioflocs contribute to improving growth performance and water quality,as well as the mechanisms
through which they regulate the immune functions of aquatic animals. Additionally, the complexity and diversity of external
influencing factors also make it difficult to stably cultivate beneficial biofloc systems, hindering their broader applications. Recent
studies have demonstrated microorganisms are the fundamental element in regulating biofloc systems. Compared to traditional
strategies such as adjusting the carbon-to-nitrogen ratio and carbon sources,the exogenous addition of problotics and microalgae has
proven to be a more stable and effective approach for optimizing biofloc systems ,thereby becoming a hotspot in biofloc research. This
review comprehensively analyzes various perspectives on the mechanisms of biofloc, systematically identifies and evaluates the key
factors affecting its stability, and focuses on the impact of different types and dosages of exogenous microorganisms on the growth

performance ,immune status, water quality, and biofloc community structure in L. vannamet farming. Additionally, future research
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directions are proposed. This study aims to provide a scientific basis for stabilizing the output of biofloc farming systems and
achieving sustainable and healthy farming of L. vanname:.

Keywords : Litopenaeus vannamet ; biofloc ; super-intensive culture ; exogenous microorganism
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Table 1 Influential factors of the biofloc system of Lifopenaeus vannamei
el PAG[SES S5 3CHk 251 AL SEN S5 3k
Category Influencing factor References Category Influencing factor References
B A C/N ratio [10,25,39,47,52-54] FRAG A B Xof W 285 [58.73-75]
Nutrient N N Management control Stocking density T
regulation RIEAIE Type of carbon source  [48,50-51,55-57]
' Fr gt ) Culture durati 76-71
(AWK Feeding strategy [58-59] " Hte quration [ ]
DG/} SN INE Y
JE Az Eh alini — -
7“)@%”;, HJE Salinity [10,60-62] Microbial regulation Exogenous microbes [38,78-85]
Water quality R
control i Temperature [63-64] oAl (BGR7IN [14.79.83]
JE B8 Light [65-66] Other factors Microbial compatibility T
B 0R JE Aeration intensity [67-69] A n Jr =X [82]
- Microbial application method
pH {8 (%) [70-72] .
pH value (alkalinity) ZUARIAE Floc particle size [21,81]
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Table 2 Addition of exogenous microorganisms on the biofloc system of L. vannamei

RIS GCX/ES ) IE RS M B K % 3wk
Exogenous microorganism Dosage Addition frequency and water exchange References

1 L AT T /N2 MR T PR 2 AT B 105 CFU-mL-! BOFIGIT AR, Aok [81]
Bacillus altitudinis , B. pumilus ,and B. cereus Initially only,no water exchange
A ZEMIFF B B. subtilis 10° CFU-mL™! 43 d 1 1K Once every 3 days [82]

. A BELEAIN 6 d JFEE2 d 13K,3 d #uk 1K

S, " o PR HEELTN N ERS X, X
e 22 ZEMUFF I B. tequilensis 10% CFU-mL Every 2 days after 6 days,once exchange per 3 days [78]
S R A s 4 /7 AEM LR, ERABIK 40%

IR T 3 o] -1 ’
FHUFF B A ] Bacllus 107 CFU-ml. Once per 7 days,40% daily exchange [80]
B2 AT B LR R A IR B OB T 10° CFU~ml-! B2 d 1R, BRIEK 5% 3]
B. subtilis , Rhodospirillum rubrum ,and Providencia retigeri Once per 2 days,5% daily exchange
/s e BT
FBHEMSE Scenedesmus obliquus 5 mg-L7! 3.5 d 1UC B T/J(%&E [88]
Once every 3.5 days, recirculating system

o R 8, /N ER O, R A B Chla . 0.02 e L-! BOFIRIFAR I, A 4K [14]
Platymonas helgolandica , Chlorella vulgaris ,and Chaetoceros mulleri o € Initially only,no water exchange
B IR N - (IR G, Rk %)
Nannochloropsis oculata ,and Thalassiosira pseudonana o Initially only,no water exchange
ZEHFFIR ) BCM BME * Bacillus BCE, BME 5g-L7! G R

i N ’ 023 RS Y
BEAL I B Chaetoceros calcitrans 3x107° . A “%’ajﬂu TR, A B [79]
LA Nitrifying bacteri 12 gel-! Off-site culture, initially only,no water exchange

M Nitrifying bacteria gL
HTTWE Schizochytrium 102 cells-mL™", A TR BN I, A 47K [14]
ST TR S Lactobacillus plantarum 10° CFU+mlL~ Initially only,no water exchange

TPIFLAT R & bacillus pl 5 ! lly only hang

T AR The dosage of each bacterial additive is the same.

3.1 HAEEEMEEAF RPN

AIMA I8 40 T A BT 5 32 B AR R T 2R R K A AR R 2 AT . LR B. altiudinis | B. pumilus |
B. cereus . B. subtilis . B. licheniformes . B. tequilensis AP BFT3  Bacillus BCE F1 BME B A% 25 7E LA 75 X iR A= 4
AR R R B, B CAE MR R R T, W PO BESE K B, B. altitudinis . B. pumilus F
B. cereus BJREMS ANPRZR T B, 05035 28 A A RUSE 20 A1, 48 i S0 280 25 B3R S RN R 100 2 IR RE , AN (7] T i g
ARG AT I EAEE 225, He S IRIN B. subtilis 1537 4= Y A 5 WP iR g A K MERE IR R B 22 5%,
HRE IR S 1A RHE G 5 VR I AR F 20k . Panigrahi % B3 B | B. tequilensis REWSH2 5 %t IR
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B AT R AR BT IV RE T , W TE AN K AR ) 82 LA 28 TP S AN WD s n . i RE S ik
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