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Fig. 1  The flow chart of the mangrove constructed wetland-
mariculture coupling system
S1, shrimp pond; S2 and S3, shellfish pond; S4, influent of
mangrove constructed wetland; S5, effluent of mangrove wetland;
S6, ecological pond
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Tab. 1  The analysis of the high-through sequencing results

SKA¥ i, Sampling stations H BT HIReads H#O0TU OTU W 7778 55 F Coverage
IR Shrimp pond (S1) 24646 323 0.996267
12K 9%FE it Shellfish pond (S2) 19290 409 0.993261
D15 5% 5 b Shellfish pond (S3) 14189 351 0.993446
LI P AREK K Influent of wetland (S4) 14410 530 0.988619
LR AR H 7K T Effluent of wetland (S5) 17397 464 0.992010
b I Ecological pond (S6) 24115 474 0.993448
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Fig.2  The rarefaction curves of high-through sequencing result
S1. #Rth; S2FNS3. Dlith; S4. ZLAMIBHLIE K 15 S5. ZLR BRI
HK H; S6. ARSI, T
S1. shrimp pond; S2 and S3. shellfish pond; S4. influent of
mangrove constructed wetland; S5. effluent of mangrove wetland;
S6. ecological pond; the same applies below
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Fig. 3  Bacterioplankton community compositions of different stations in recirculating aquaculture system
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Tab.2  OTU ratio of dominant bacterial subgroups in different stations (%)
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JIRZE TR 1] Actinobacteria 0.66 15.71 4.78 9.65 11.75 7.93
%% W | IPlanctomycetes 11.45 434 2.14 4.93 3.73 0.49
Bt Total 99.46 97.17 98.23 97.23 97.67 98.66
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Fig. 4  MDS plots of bacterioplankton in different stations of

recirculating aquaculture system
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Fig. 5 Heatmap of the dominant bacteria OTUs in different stations of recirculating aquaculture system
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Fig. 6 Shannon-Wiener diversity indices of dominant bacterial subgroup in recirculating aquaculture system
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Fig. 7 MDS plots of bacterial phyla in different stations of recirculating aquaculture system
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ANALYSIS OF MICROBIAL COMMUNITY STRUCTURE IN MANGROVE
CONSTRUCTED WETLAND-MARICULTURE COUPLING SYSTEM

ZHANG Xiangl’z, YAN Mao—Cangl‘z, XIAO Guo—Qiangl’Z, CHAI Xue—Liangl’2 and XIE Qi-Langl’2

(1. Zhejiang Mariculture Research Institute, Wenzhou 325005, China; 2. Zhejiang Key Laboratory of Exploitation and Preservation
of Coastal Bioresource, Wenzhou 325005, China)

Abstract: Bacteria play a key role in the biological geochemical cycle and degradation of organic contamination in
pond ecosystem. It is important to understand the dynamics of bacterial community structure in recirculating aquacul-
ture system during shrimp and shellfish rearing. In this study, bacterioplankton community structure in mangrove con-
structed wetland-mariculture coupling system was investigated by using high-throughput sequencing with 16S rDNA.
High-throughput sequencing analysis indicated that the dominant OTUs were Proteobacteria, Cyanobacteria, Bacteroi-
detes, Firmicutes, Actinobacteria and Planctomycetes. Proteobacteria and firmicutes were the most dominant phyla in
mangrove wetland, while bacteroidetes and planctomycetes were the most abundant in shrimp pond. The analysis of
Shannon-Wiener indices inferred that proteobacteria communities were the highest, whereas firmicutes were the lowest.
The diversity of bacterial phyla in shrimp pond was lower than that of the other station (except firmicutes), whereas the
diversity of bacterial phyla in mangrove wetland was higher than that of the other station (except actinobacteria). Multi-
dimensional scaling revealed the changes in the microbial community structure of different stations. The microbial
community structure in shrimp pond was markedly different from other stations in recirculating mariculture system,
suggesting that shrimp farming has a great influence on bacterioplankton community structure.

Key words: Bacterioplankton; Recirculating aquaculture system; Mangrove constructed wetland; High-throughput
sequencing; 16S rDNA



