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(Operational Taxonomic
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EBI
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Tab.1 Physical and biogeochemical characteristics of the sampling sites

NO,-N(umol/L) NO;3-N(umol/L) NH,4-N(umol/L) PO4-P(umol/L)
. AVS(umol/g)
Station  Qyerlying Pore Overlying Pore Overlying Pore Overlying
ore water
water water water water water water water
S10 1.11 0.23 50.00 142.05 3.96 96.31 9.05 103.66 12.625
S1 0.93 6.03 62.14 101.59 11.43 65.29 2.57 78.57 0.784
S2 0.93 0.45 61.07 452.38 7.64 51.28 2.36 4.55 0.088
401
35F
o
(=}
< 30f ‘
[
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< 25f L
5
£
£ 20}
=
[
<=
=
m 15F
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=
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OTUZEA! OTU type
1 16S rDNA OTUs
Fig.1 OTUs patterns of the 16S rDNA clone libraries from sediments of the Nansha Bay

NO,-N NO;-N 3 OTU
NO,-N 1 S10  SI OTU
26.2 13.4 OTU 57/38  58/38
NO;-N 3.18 S2(48/26) 3 OTU
4.45 NH4-N 4 S10(23.74%)
S1(30%)  S2(15%) OTU2 Sl
PO,-P (18.75%) S10 (8.75%) OTU35
S1 S2
3.83 22.78
AVS 3.3 16SrDNA
16.10 143.47 OTUs ¢
Chao ACE H
3.2 16S rDNA 5 5 c
3 300 240 16S tDNA
16S rDNA 80 Mothur C 16S tDNA
=97% OTU 3 16S rDNA

240  16S rDNA 136 OTU 80
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Tab.2 The calculations of the coverage, richness index and
diversity indices of 16S rDNA clone libraries from sediments

of the Nansha Bay
16S
rDNA OTUs _
Station clones C(%)  Chao ACE H
245 739 3.8
S10 80 57 2875 (134415) (542/1015) (3.6/4.0)
313 330 3.6
S1 80 58 275 (160495 (166/744) (3.5/4.0)
89 174 3.6

S2. 80 48 40 65149y (125/253) (3.413.8)

S10 S1  C S2
ACE
Chao 275 3.52  ACE
425 190
3.4 16S rDNA
16S rDNA GenBank
S1 S2
S10 (Proteobacteria)
58% 69% 65%
(Bacteroidetes)
13% S1
(Firmicutes) 10%
19% S2  S10 13%( 2)
(Chloro-
flexi) (Actinobacteria) (Acidobacteria)
(Nitrospirae) (Planctomycetes)
(Verrucomicrobia)
10%
GenBank
OTU ClustalW2 MEGA
4.0 3a— 3b 3a—
3b 16S rDNA
9
a B y & =
v- 24 OTUs 3
S1 OoTU2 S2 S10
OTU17 OTU2 23 15
S1 2 S2 7

100[ B Verrucomicrobia

) @Nitrospirae

EPlanctomycetes
80+

BFirmicutes

701 BChloroflexi

6ot @ Bacteroidetes
B Actinobacteria
50 . .
m Acidobacteria

41 TR 43 A
Distribution of bacteria/ %

40+ @ Epsilonproteobacteria

301 ZBetaproteobacteria
Deltaproteobacteria
20F .
& Alphaproteobacteria

10r B Gammaproteobacteria

M Proteobacteria

S10 S1 S2
¥yl /5 Stations

2 S1 S2 S10
Fig.2 Distribution of bacteria at S1, S2 and S10 stations

S10
Pseudomonas AHJ1(JN834008) OTU17
11 6 S2 10
S10 Escherichia
coil(HE605049) 96%
B- 19 OTUs
(Burkholderiales)
(Rhodocyclales) S2 OTU6 OTU6
6 S2
Methyloversatilis
sp.(IN177630) 97% OTU59

Uncultured Curvibacter
sp.(FJ946584) 96%

S2 S1
o- 18  OTUs 4
30
19.6% 7 (S1:2; S2:1;
S10: 4) (Rhodobacterales) 7
(S1:3;S2:4) (Rhizobales) 8
(S1:1;S2:4;S10:7) (Sphingomo-
nadales) 8 (S1:1; S2:7) (Cau-
lobacterales)
S10 S1
S2 (Propionibacterium)
(Corynebacterium) S2
GenBank FJ484473(Uncultured Nitro-

spirae bacterium)
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Phylogenetic affiliation of 16S rRNA gene fragments at Nansha Bay
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Fig.3b Phylogenetic affiliation of 16S rRNA gene fragments at Nansha Bay
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Tab.3 Pairwise comparisons of phylotype compositions of
16S rDNA libraries

Comparison  Significance = Comparison  Significance
S1-S2 0.0195 S2-S1 0.0479
S1-S10 0.1953 S10-S1 0.1522
S2-S10 <0.0001 S10-S2 0.0104

S10 16S (P>0.05)
S1 S10 16S

Mouthur 3
16S
S2 ( 4 S1
S10 S2(
)
S10
] S1
S2
0.05
A
4

Fig.4 Similarity clustering analysis of bacterial community
structure of different sites
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The Structures of Sediment Microbial Communities in Different
Mariculture Models at Xiangshan Bay of China

SUN Chao'?, ZHU Ling' , MAO Yuze', FAN Yanjun', ZHOU Chunya',

YANG Aoao', ZHU Wei’, ZHUANG Zhimeng'

(1. Key Laboratory for Sustainable Development of Marine Fisheries, Ministry of Agriculture, Key Laboratory for Fishery
Resources and Eco-environment, Shandong Province, Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery
Sciences, Qingdao 266071; 2. College of Life Science, Qingdao Agricultural University, Qingdao 266109)

Abstract Xiangshan Bay, the biggest marine aquaculture base in Zhejiang Province, is a semi-
enclosed bay with slow water exchange rate. In the center of Xiangshan Bay lies Nansha Bay where a
variety of mariculture models are applied. To better understand the structures and diversity of sediment
microbial communities in different mariculture models, we constructed the 16S rDNA clone library for
the analysis of samples from the shellfish culture, the seaweed culture and the fish cage culture. We
obtained 136 OTUs from three sampling models that included 58 OTUs from the shellfish culture, 48
from the seaweed culture, and 57 from the fish cage culture. The distribution patterns of OTUs were
highly different between the three sampling models which indicated the distinct microbial community
structures. The calculation of species richness (Chao), evenness (ACE), and diversity (Shannon) were
245/739/3.8 (fish cage culture), 313/330/3.6 (shellfish culture) and 89/174/3.6 (seaweed culture)
respectively. This suggested that the diversity of 16S rDNA gene clone libraries of seaweed culture model
was the lowest among all three models. The results of the phylogenetic analysis showed that
proteobacteria were the dominant microbes in all sampling models. The microbial community structure of
the seaweed culture model differed obviously from those of the shellfish culture and the fish cage culture
models. Rhizobium and some photosynthetic bacterial sequences were abundant in the seaweed culture
clone library. Moreover, microbes closely related to sediment pollution were found in the fish cage culture
model, such as Shigella, Escherichia, and e-Proteobacteria. This implied that the fish cage culture could be
the major source of pollution in the sediment of Nansha Bay.

Key words Shellfish culture model; Seaweed culture model; Fish cage culture model; Microbial com-

munity structure; Xiangshan Bay
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