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Fig.1 Geographic location of sample collection
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FHFFF AR RIK A FEHE 5 R I 1 LR )Z K EMRIR (4 O S N iz 25 % 5ok ] 0,22 pm (1 8 R
FUE AL UE 300 mL ZKAE K Ak B 4 119 08 5 FH Y 60 3 O i — 80 "C UK AR A . B KPR IE R 3 WK,
1.2.1 A -Fayn =

A FE R F WZB-170 {48 33k 2 30 ek ACRE 3t B L TENCO 9030 M i 485 2038 480 () I 52 A3 I 4k 75 4R
(Dissolved Oxygen, DO) Jifi & ¥ B AR & (0), 556 MPS i #5 20 £ 2 Bk il & 4 & 8 &, TURNER
Designs Triligy 5256 %8 2¢ YA 44 K o (Chl-a) i HE , HoAh B 5008 5286 25 rb 249 i A o 5 vk 0 4
1.2.2 AXmpRn T @i F5E

BN 4 mL K EIHEAE BRI 444 p L 5 R [ RE AR GRG0 A5 1 R A S A L A
AEPR)E, — 80 “C AR A, K F 40 M i =X 43 ok &L fir, B 180 pl 5 A1 20 pLSYBR™ Green [ nucleic acid
gelstain (invitrogen, USA) Je RHR 5], Yo (0 58 il » B ALIAE . fl AR 3 (14 pL/min) . ¥ & LR SSC
450,FL1 500,FL2 510 #l FL3 661,
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1.2.3 Ilumina Miseq & & &0 5

J DNeasy Powerwater Pro Kit & ] & ( QIA- x1 S5|¥MEF
GEN,USA) #2HL DNA, A 1% A 35 g 4 e e 4z i) 48 Table 1 Primer sequences in this study
Wi DNA JT &, 4¢3 B 40 04 G 51 ¥ 338F- 4 & R 53
SO6R"M FN N B 45 S+ 519 V_169F-V _680R™ ** 338F ACTCCTACGGGAGGCAGCAG
YR M% DNA #5417 PCR #7388 (3£ 1), ¥R —kA 806R GGACTACHVGGGTWTCTAAT
) PCR ¥R & J5 8 F 2% S W5 % e [ ie PCR v_169F GGATAACYATTGGAAACGATG
728y, Bl AxyPrep DNA Gel Extraction Kit (Axy- V_680R GAAATTCTACCCCCCTCTACAG

gen Biosciences, Union City, CA, USA) [l /=4)
alifk, .2 % BUNE B EE B F vk A, 3 ) Quantus™ Fluorometer (Promega, USA) XF B 7= ) k4746 10 72 & .
ffi i} NEXTFLEX Rapid DNA-Seq Kit & ,
1.2.4 A2

) FH 24 0 v Ak BLER 58 TR] - 1) 540 A 200 T 40 6 1) 1 B2 5 P Fastp 8RR A FLASH 02 43 5010 % J5 4
W e 5 HE AT 5T 2 A BE 42 . R ) UPARSE 3R AR 48 97 06 19 A0 AL BE XS 7 51 #E 47 OTU 2 2691 5 bR ik &
PR I RDP classifier™ Xf 8 55 )7 S #E A7 W Fl4r 280 8. FIH R 155 (version 3.3.1) #E 4T 9 Fl 2 A
SIHT EREE R 5 R TR 45 R 0 R Gk Ay BT B U AR Ay BT, IR SPSS 22.0 19 5 IR J5 25 43 BT (one-way
Analysis of Variance, one-way ANOVA) #1740 0] 22 57 I & MEK %

2 # R

2.1 WEEFEMIER

FEIH IR S K PR IR A P — AN S AT 2R3 4y, FR 5 K B FRAL A B SR SR EARE . K 2 BN T
05 002 7 LR T W SR A X AE 2019 4F 5 A 2 10 H AR EE PRk 48 A5 48 £k , R A /K A5 & Qg /K K A5 ) (GB
3097 —1997) 29045 — ok FRbRvEEE R .
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Table 2 Physical and chemical properties of scallop culture area in Qingshan Village. Laoshan District from May to October in 2019

5 H 6 H 7 H 8 H 9 A 10 H
W H T
MX SX DX MRX SX DX MKX SX DX MKX SX DX MKX SX DX MKX SKX DX
Ochia’ _ - - -
1.51 1.09 1.47 1.82 2.02 2.68 1.51 1.99 1.47 1.54 1.75 1.57 1.92 1.52 1.41 1.62 1.41 1.79
(pg+ LD

MEE/NTU  3.45 4.52  2.38 3.24 2.82 2,11 4.78 2.97 2.62 4.81 6.50 2.75 7.89 7.04 5.69 7.92 9.68 7.99

oo/
v 8.66 8..63 8.80 7.91 7.91 8.03 6.07 6.43 6.47 6.24 6.27 6.57 6.70 6.64 6.63 7.30 7.28 7.33
(mg+ L1
0/°C 18.53 19.13 18.77 18.07 17.83 18.50 21.83 22.77 23.10 24.07 24.03 24.60 24.00 23.90 24.20 20.90 20.83 21.00
S 29.00 30.00 31.00 31.91 31.92 31.90 31.74 31.73 31.73 31.72 31.71 31.66 31.83 31.82 31.80 31.93 31.93 31.92
pH 7.39 7.38 7.39 8.41 8.47 8.45 8.23 8.26 8.28 8.26 8.31 834 8.14 8.18 8.26 8.29 8.30 8.36
/
OpIN/
o 0.068 0.068 0.064 0.077 0.082 0.072 0.064 0.064 0.057 0.048 0.042 0.039 0.057 0.050 0.043 0.081 0.075 0.063
(mg+ L1
Owmmi/
0.003 7 0.004 3 0.004 0.004 0.004 0.003 0.004 0.004 0.004 0.003 0.004 0.004 0.003 0.004 0.004 0.003 0.004 0.004
(mg+ L")
Crinsn/

0.049 0.051 0.047 0.060 0.064 0.058 0.047 0.048 0.058 0.032 0.026 0.026 0.041 0.033 0.030 0.061 0.060 0.048
(mg+ LD
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gk
5 H 6 H 7 H 8 A 9 H 10 H
HEE T
MX SX DX MRX SX DX MRX SX DX MKX SX DX MKX SX DX MRX SKX DX
Pﬁh/
0.015 0.013 0.013 0.012 0.014 0.010 0.013 0.012 0.014 0.013 0.012 0.009 0.013 0.014 0.008 0.016 0.011 0.009
(mg+ L1

/
Ty
0.009 0.009 0.009 0.007 0.009 0.006 0.009 0.007 0.009 0.009 0.007 0.009 0.009 0.007 0.009 0.009 0.007 0.009
(mge+ L1
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Fig.2 Cell flow diagram
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Fig.3 The number of bacterial cells in the aquaculture area from May to October in 2019
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Fig.4 The diversities of bacteria and Vibrio in water environment from May to October in 2019
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Fig.5 Compostion of community structure at bacterial phylum level
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Fig.6 Composition of community structure at bacterial class level
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Fig.7 Diagram of abundance proportion of Vibrio in culture area from May to October in 2019
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Fig.8 Analysis of significant differences between groups from May to October in 2019
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Fig.9 RDA analysis on the correlation between environmental factors and bacterial OTU level
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Fig.12 Heatmap diagram of correlation between bacterial phylum level and environmental factors in control area
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Analysis of Bacterial Diversity and Environmental Factors
in Offshore Scallop Culture Area of Laoshan Bay. Qingdao

MA Jing-xue'??, ZHANG Pei-yu', WANG Zong-xing”®, ZHENG Ming-gang®®, GAO Ping”*,
QU Ling-yun®?, WANG Bo’*, ZHENG Feng-rong***
(1. Institute of Environmental Science and Engineering » Qingdao University » Qingdao 266071, China;
2. First Institute of Oceanography, MNR, Qingdao 266061, China
3. Laboratory of Marine Ecological Environment Science and Engineering » MNR » Qingdao 266061, China)

Abstract: In order to study the water quality of offshore scallop culture waters, the distribution of bacterial
populations and the response of microbial community diversity to environmental factors, we collected the
seawater samples from different stations in the offshore Chlamys scallop culture area of Qingshan Village
in Laoshan Bay, Qingdao from May to October 2019. Through the high-throughput sequencing method,
the differences in the microbial community structure and diversity in different months were analyzed, and
the correlation between environmental factors and the microbial community structure was discussed. The
results showed that; D52 phyla and 115 classes were detected in bacterial community structure. It com-
posed of Proteobacteria, Bacteroidetes, Cyanobacteria, Actinobacteria, Firmicutes, etc, among which
Proteobacteria was the dominant phylum, mainly including y-Proteobacteria and a-Proteobacteria. @ In
September, the bacterial diversity in the water samples of the aquaculture area increased and the cells
number reached the highest level, while the diversity of Vibrio decreased, indicating the possible existence
of vibrio disease outbreak. @ The RDA redundancy analysis showed that turbidity (P =0.027) had a signif-
icant impact on the species composition and community structure of the bacteria OUT level in the intensive
culture areas. Nitrate (P =0.017) and turbidity (P =0.033) had a significant impact on the species compo-
sition and community structure of the OTU level in a sparse culture area. @ The heatmap analysis on the
correlation between environmental factors in different regional bacterial phylum levels showed that the
aquaculture activities affect the degree of interaction between the bacterial community structure and envi-
ronmental factors in the coastal waters, thereby increasing the possibility of disease occurrence. The
results of this study can provide a theoretical basis for the occurrence of shellfish diseases and the healthy
development of coastal ecosystem.
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