A4

Acta Microbiologica Sinica

2024, 64(5): 14551468
http://journals.im.ac.cn/actamicrocn :
DOI: 10.13343/j.cnki.wsxb.20230674 : i

Research Article Bkt

FLARES N EMRBEFERGET AR EIREE
B HE

e, FREY mEY B, KER'Y, wEMR Y

1 TPR A= SRR LG EN 5 KSR E R E S8, Wi Tk 315211
2 TR REE RS, WL TR 315211
3 WL WK, Wi M 325005

Zhg, SO, =%, PRI, KBRS, SBUEIH. FLYNIE X AR A 1 22 A 35 5 R G P R [ AR B AN B AE VR RRAE [T]. fUZE W2 R,
2024, 64(5): 1455-1468.

LUO Nan, LU Guimeng, GAO Fan, CHEN Chen, ZHANG Demin, GUO Haipeng. Characteristics of bacterial communities in
different habitats of the biofloc-based culture system of Penaeus vannamei[J]. Acta Microbiologica Sinica, 2024, 64(5): 1455-1468.

W E:[8 8] LY F A %% B #c74 & % (biofloc-based culture system, BFS)Z2 —FF X F 325
Fo i IR A MBEF A ASKRIAEX. A, B AT BFS £ RFE A3 P 698 A W B B AFAER
EMgaEsRmFL. [F%] KA 16S rRNA X BN FHAER BFS £ 3 A RE AFOKIK. %
B Ao 3 4T B 3E) 64 20 ) AR A 20 A% 1B AL R AT A b MAR AL S O ik, AR R AR S n ) AR A 49 4 AE
BAMEiAE, (SR IAESTGMANBEL S Ffo AR EA T E M 27, KA HiE e
B Fo L IR A AL, IR R D TATEE A 98.76% 49 XA R A K H, A 0.83%49
Ml EAER QKR 3AAREA WA L2 HEAKE (Ruegeria), £KA. KA AT iE F
FFENA A 1.72%. 7.34%F2 6.00%, KART4FH 495 3 F % /5 7 (amplicon sequence variants,
ASVHE A 89 A, £& B T i 2 KHA (Maricaulis)F= Bk X gk o 47 & (Owenweeksia), X B ¥ H 56 4,
EE2AH X HBERKRA (Rheinheimera), mateFpi $408 10 4, E£EJE T B 3ATH (Roseobacter);
AR 2 R R, JKAR . K B et S8 0 ) AR A I A A AR AL, RO 3 AP AT M i A
EMEp P ridET . [44£)] £ BFS 24F, RRARNKANBEELL R E L7, A4
MiEmA L ERAEDER, HIMERGEAAEMEIEGTHILES, XEL RGPS
AMEARIALZ G FPIRAEMBELRAET BBIRIE.

KBEIR: JLoESTST, AMERARAZYG, TRANR, @F A%, HmEidse

FENTH . TP AR MY KL T1(20212105); IR T 5 KR A1 B (ZN2021001)

This work was supported by the Ningbo Major Agricultural Project (2021Z105) and the Wenzhou Major Scientific and
Technological Innovation Project (ZN2021001).

*Corresponding author. E-mail: guohaipeng@nbu.edu.cn

Received: 2023-11-02; Accepted: 2024-02-29; Published online: 2024-03-05



1456 LUO Nan et al. | Acta Microbiologica Snica, 2024, 64(5)

Characteristics of bacterial communities in different habitats
of the biofloc-based culture system of Penaeus vannamei
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Abstract: [Objective] The biofloc-based culture system (BFS) of Penaeus vannamei is a new
ecological shrimp production mode based on the concept of cultivating and regulating the
microbial community in the aquaculture system. However, the characteristics and assembly
processes of microbial communities in different habitats of the BFS remain unclear. [Methods]
The 16S rRNA gene sequencing was employed to explore the bacterial community composition
in three different habitats (water, bioflocs, and shrimp gut) of the BFS. SourceTracker and the
neutral model were adopted to explore the characteristics and assembly processes of bacterial
communities in different habitats. [Results] The bacterial community diversity and
composition varied significantly in the three habitats, and the structures and composition of
bacterial communities were similar between bioflocs and shrimp gut. SourceTracker results
showed that 98.76% of bacterial taxa in the shrimp gut were sourced from bioflocs, and only
0.83% were derived from water. Ruegeria existed in all the three habitats, with the relative
abundance of 1.72%, 7.34%, and 6.00% in water, bioflocs, and shrimp gut, respectively. The
unique amplicon sequence variants (ASVs) showed the maximal number of 89 in water, mainly
belonging to Mariculis and Owenweeksia. Bioflocs contained 56 ASVs, which were mainly
Rheinheimera. Only 10 ASVs were present in the shrimp gut, mainly belonging to Roseobacter.
The bacterial communities in water, bioflocs, and shrimp gut were all fit to the neutral model,
which indicated that the bacterial communities in the three habitats were dominated by the
neutral process. [Conclusion] The microbial communities in different habitats of the BFS were
significantly different, and the intestinal bacteria of shrimp mainly came from bioflocs. The
assembly processes in the three habitats were dominated by neutral processes. The results
provide a theoretical basis for regulating the microbial community in the BFS.

Keywords: Penaeus vannamei; biofloc-based culture system; different habitats; bacterial
community; assembly process
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Figure 1

Biofloc culture system and bioflocs. A: Biological floc culture barrels and aquaculture water bodies.

B: Inhofer conical barrels for biofloc sedimentation. C: The color and shape of the bioflocs.
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Figure 2 Bacterial communities alpha diversity indices in different habitats. A: Richness. B: Shannon index.
C: Chaol index. D: PD whole tree index. Different letters indicate a significant difference between groups at
the P<0.05 level.
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Figure 3  Analysis of the  diversity of bacterial communities in different habitats. A: PCoA cluster analysis
between different habitats. B: Distances within sample groups in different habitats. C: Distances between
different habitats. * indicates significant differences at different levels (*: P<0.05; **: P<0.01; ***: P<0.001).
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Figure 4 Mean relative abundance of dominant bacterial genera (average relative abundance>1% in at least

one sample) in different habitats.
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Figure 6 Specificity-occupancy of species in the intestinal bacterial communities of water, biofloc, and gut
(SPEC-OCCU figure). A: SPEC-OCCU plots of ASVs in three habitats, with the X-axis representing the
occupancy rate, the distribution of ASV in all samples; The y-axis represents specificity, whether these ASVs

are present in other samples. B: Pie plots showing the number of ASVs specific to the three habitats. C:
Taxonomic composition at the level of specific species of the three habitats.
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Figure 7 Neutral model of the construction process of intestinal bacterial communities in water, biofloc, and
gut. Nm represents the product of metacommunity and migration rate.
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Figure 8 Relative abundance of water, biofloc, and gut level of different parts of the gut-neutral model.
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