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Tab.1 Sequencing data statistics of samples

FEA G 5 SRR R[] OTU %z Chao 8%k Shannon F8%X
Sample code Time Number of OTU Chao index Shannon index
T0 0d 486 585 3.06
T1 1d 584 630 4.29
TS5 5d 429 603 3.18
T10 10d 351 464 2.55
T15 15d 532 582 4.34
T30 30d 513 644 4.39
Co 0d 229 304 2.39
Cl 1d 589 655 4.20
C5 5d 280 415 2.32
Cl10 10 d 195 254 3.03
C15 15d 245 364 3.06
C30 30d 275 361 3.20

C: XTHEAE Control tank T: SEHAR Test tank

2 il OTU Venn
Fig.2 Venn diagram of bacterial OTUs
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SIE ] ( Proteobacteria ) Jy PR 14 N 32 24
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oy AR AN G R R AR SRR y-
I TR B 2 BE LU BB 27.29% ~T73.43% , H
550 KEJ40.60% 518 R S KT 32.33% ,
FESS 10 KAV N 2 73.43% 5 BLAT, X REAE N
~AETE T HE B R 8. 18% , T -8 T 1 49 - B L
BiEE 24. 11% (55 5 REHL 6.36% ), $UAT A
'] ( Bacteroidetes ) = FF L 5] 76 52 5 it v i) A2 b3
BN 9.45% ~45.76% , 1E X} BB At 19. 38% ~
66.48% it BRI EH R RHEA R . HRIE T
ZLH1] (Actinobacteria ) , 3= B LU 3 7E S 36 A8 1 742
TG R 1.68% ~10.76% , %} BEfR 2 0.37% ~
27.18% . ZBTCTAT 1 AAUAT T 1) 240 o ZE PR v 3
T 4 xR R BB AT E T
( Acidobacteria) Fl1%3 25 B ] ( Chloroflexi ) 2 55 K

fiEe e B BUAY R A 112, FE A4 (10 d i)
FRELHIE T 1% , 3R 30 K Wi = B2 H
F2.19% 1 3. 69% (& 3). 4]
( Cyanobacteria ) U {72 XS G H H1 3

ZETN SIS S~/ N O S i S
(Flavobacteriaceae ) +& 5255 ) i ) L #4732 B E
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( Flavobacteriaceae ) 75 ¥ it PN Y AH XT3 B EE 1] 13
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10 K2R 2 50. 16% , B J5 T 00 290855
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M
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Fig.3 Composition at the phylum level and relative abundance of bacterial communities
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= T: SEIRMR Test tank
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Clb
5 .
0.4 c10 °c30
L]
0.2 C(.)
§ "TO
23 0 oI5
&
£ -0.2 L.Cl
T10
0.4 T
== T30
0.6 T15
-1.0 -0.5 0 0.5 1.0

5 HEREE PCoA 501
Fig.5 Principal co-ordinates

analysis between samples
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Fig. 6 Non-metric multidimensional
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Variation of bacterial structure and diversity in the water after loading from
sea to the simulation ballast cabin at Shanghai Yangshan Port

WU Huixian'*, SHAO Yuhao'”, LIU Liang', SHEN Chen'”, XUE Junzeng'~
(1. College of Marine Ecology and Environment, Shanghai Ocean University, Shanghai 201306, China; 2. Cenire for
Research on the Ecological Security of Ports and Shipping, Shanghai 201306, China)

Abstract: The microorganisms surviving in ballast tank have to face very harsh conditions. After doing
simulation experiment at land-based test facility for one month, high-throughput sequencing of 16S rRNA
genes showed distinct differences between ballast water ( test group) and natural water ( control group),
which indicated the mechanism that the bacterial communities might demonstrate temporal variations. A total
of 413, 806 high-quality sequences and 1, 334 singleton operational taxonomic units were obtained.
Proteobacteria and Bacteroidetes were the major phyla,but the richness of Proteobacteria in test group ( mostly
Gammaproteobacteria) was higher than that in control group. The concentrations of Acidobacteria and
Chloroflexi gradually increased from day 15 in test group. At the family level, Flavobacteriaceae became the
most abundant taxon on day 5, but gradually decreased thereafter in test group. And the abundance of
Pseudoalteromonadaceae gradually increased and it became the dominant taxon from day 10 onwards. The
UPGMA analysis showed a tighter clustering of the microbial composition of control group, indicating higher
similarities in structure as compared to the test group samples which were more dispersed. PCoA and NMDS
were also applied and the results showed that ballast tank environment impacted bacterial community
structure. In this study, the richness and diversity peaked on the day 30 after ballasting, which was dissimilar
to previous studies. An appreciable number of unclassified reads were noted at the genus level in test group
samples during the later ballasting stage. More bacterial taxa were found in ballast water after long age post-
ballasting than were present in natural seawater. This increase demonstrated that conditions inside ballast
tanks could support the development of some taxa. It suggested that ballast tanks may act as incubators under
special environments and further emphasized the risk of species invasion.

Key words: microorganisms; ballast water; water age; land-based experiment; high-throughput sequencing;

species invasion
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