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Fig. 1 Schematic of the recirculating aquaculture system
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Fig. 2 Recirculating aquaculture system of E. fuscoguttatus
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Fig. 3 Growth performance of E. fuscoguttatus in the recirculating aquaculture system
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F1 ET 16S RNA ERYEFNFHESMSINAES BN

Tab.1 Bacterial diversity indices calculated based on the 16S rRNA gene-amplicon sequencing
REERSEI(AE. 0. H) AHOTU £ H (1) Chaol 5% Shannon F5 %% Simpson F5 %
Intestine 01 2018.11.17 3 820 25339.449 1.994 995 3 1.809 742
Intestine 02 2018.12.15 3683 16 035.648 1.273 159 8 1.339 258
Intestine 03 2019.1.15 4162 18 368.242 3.445 137 6.892 24
Intestine 04 2019.2.15 3638 18 185.396 2.650 984 4 3.896 694
Intestine_05 2019.3.16 4294 25596.769 2.376 659 3.420 235
Intestine_06 2019.4.15 4990 24 624.24 2.086 561 9 2.286 689
Intestine_07 2019.5.15 3731 20 135.498 2.057 854 9 1.704 583
Intestine_08 2019.6.16 1713 5578.446 0.9313723 1.241 158
Water 01 2018.11.17 6815 38 798.957 4.107 671 4 12.321 988
Water 02 2018.12.15 5213 25756.419 3.163 5219 6.499 206
Water 03 2019.1.15 5274 29 934.116 3.5592228 8.819 085
Water 04 2019.2.15 5315 28 167.296 3.289 984 6 6.660 029
Water 05 2019.3.16 6330 33 423.068 3.778 593 3 9.048 347
Water 06 2019.4.15 7101 42 280.497 4.6312542 22.201 522
Water 07 2019.5.15 5468 26 751.306 3.722 105 1 9.132 291
Water 08 2019.6.16 6 467 34 121.145 5.606 070 9 30.595 851
Bray NMDS TiAIEIA R OTU BEATRA Y2, 4R 7 iR,
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i R o3 pr i 2R
&5 JHiEAIKAAR 16S rRNA B FE4 34 54 5 i NMDS Fig. 6 Venn analysis of 16S rRNA gene-amplicon se-

REHTER
Fig. 5 NMDS cluster analysis of 16S rRNA gene-amplicon
sequencing in the intestine and water samples
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cterium) . W& IL.¥T 7 (Haemophilus) . & R 7 J& (Rumi-
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Fig. 9 The abundances of differential OTU at the genus level between the intestine and water samples
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0 E € NS R Y e Sy W o I 8 Y Al N
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(Exiguobacterium) . AN SAT I J& . 5% R
(Stenotrophomonas) F #j %j Bk & J& (Staphylococcus),
{E AT B 5 Al B FR O ik, A — LR IR AR
A REART IR . 1A B S8 53 B A 0L B4 A s Ay B A8 fig 1
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Abstract: To explore the growth of Epinephelus fuscoguttatus in the circulating aquaculture system as well as the
microflora characteristics of the aquaculture water and the grouper intestine, a total of 51 000 fries of E. fuscogut-
tatus (body weight: (13.72+0.51) g, body length: (8.90+0.66) cm) were randomly assigned to six groups. The grou-
pers in each group were farmed in an 8-m-diameter aquaculture tank with a recirculating aquaculture system. We
noted that, after 12 months of breeding, the survival rate of E. fuscoguttatus was 83.2%+7.6%, the body weight was
(487.32+12.68) g, the body length was (31.24+1.22) cm, and the average daily gain was 1.30 g. 16S rRNA
high-throughput sequencing technology was applied to regularly examine the microflora characteristics of the aqua-
culture water and the E. fuscoguttatus intestine. We found that the microflora structure in both the circulating aqua-
culture system and the E. fuscoguttatusr gut was relatively stable and did not demonstrate significant seasonal differ-
ences. The water flora and E. fuscoguttatus gut shared 2 259 common operational taxonomic units (OTUs), and the
main genera were Photobacterium and Vibrio. Most OTUs in the water and gut samples were specific, among which
19 838 specific OTUs were detected in the gut, with the main genera being Bradyrhizobium, Mangrovibacter, Ru-
minococcaceae, and Psychrobacter. Most of these bacteria were associated with the digestion and microflora bal-
ance of the fish gut. A total of 34 540 specific OTUs were detected in the aquaculture water, with the main genera
being Pseudofulvibacter, Polaribacter, Glaciecola, Oleispira, and Spongiibacter, which played important roles in
maintaining the metabolic balance of organic matter and microflora stability in the aquaculture water. The present
results are expected to provide an important reference for the application and promotion of the circulating aquacul-

ture of E. fuscoguttatus.
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