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Fig.1 Ships ballasting locations

®1 REMEMEERER

Tab.1 Sampling ship and sample information

g5 MBHE SKAEH =3 JT I ¥ X K
Number Abbreviation Sampling date Ballast location Sea area Water age
1 NYK 2015.04. 17 Frusus (hE) o E X 5
2 ME 2015.05. 06 T FATREAFT I X 110
3 TT 2015.05.26 B A (R P ) T EREX 14
4 YU 2015.06. 18 BHeY (22 F) FaJ AP ¥ X 34
5 EL 2015.06. 18 HOMEHE CRrme) H 1 e T X 8
6 EL2 2015.06. 18 AU (VRERTHLE) FAR(IES 29
7 TT2 2015.08.04 FEECABLOA T (A PG ) A [ g I X 55
8 YW 2015.09. 18 LR R R s (&) iR IX 27
9 cs 2016.07. 06 T (hED o ] g i IX. 7
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http: //www. shhydxxb. com
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44 Ship name
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Fig.2 Distribution of species of phytoplankton

in ballast water of different ships
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F2 BARMESCKIZFEMTEEAN
Tab.2 The species composition of phytoplankton in ballast water of different ships

I N
Phylum Species

NYK ME TT YU EL

LB

Dominance

EL2 T2 YW CS

WA B Chaetoceros pelagicus
WHMTBEE C. costatus
Wi EHE C. subsalsum
FFIRME " C. lorenzianus
W B i i Coscinodiscus oculus-iridis
BICE i « C. jonesiana
IR GG C. thorii
BRI EE Hyalodiscus stelliger
— P E#EE Melosira sp.
OIREBEE S M. moniliformis
B HEERE S M. sulcata +
BROREZE [C 35 Meuniera membranacea
WA B W Neidium amphirhynchus
B HZEI#E ™ Nitzschia closterium
WASHLY R BERE Podocystis adriatica
— RS Rhizosolenia sp.
T RIS B R, styliformis var. latissimi
— P &8 Skeletonema sp.
FRIELE " S, costatum
—FEHAT I Synedra sp.
S| AT 20

Thalassionema nitzschioides var. parva

REET]
Bacillariophyta

+

0. 0328

0.0813

+ 0.0123

SR A IS
Ceratium furca var. eugrammum
=fMfam" C. tripos
HJEMH B Dinophysis caudata +
— M ZH ¥ Peridinium sp.
éﬂ‘lﬁ l:I:l ﬁ Prorocenlrum Sp-
FIEJEPEE P. lima
WHEIRHEE ™ P micans

HBET]
Pyrrophyta

0. 0326

BT

T ; ; hibi
Cyanophyta WGBS Oscillatoria amphibia

1 ]

5 2T 4 shi is . o ol .
Chlorophyta HRIC LT Yk Ankistrodesmus falcatus

+

T+ FORZIFWAL Y BN LA, FRIZF O AR B, (AT A QA RN LR/ T 0. 01

%

Note: + indicates that the phytoplankton appears on this ship, *
dominance value is less than 0. 01

2.3 FRigH

PRI 21 el il b2 P2 BT sk
9 AERRAA oK h AL % e 13 FpR e, SRR T
207110 J& (FAR Rl AR ) o HoprEdE] 7 )& 8
Ffr, 200 R 5 EG A 6 5 B LG (30 0 8 L 2R A
HECEAE AR T H R B TR AR R AR A
B AR TR BN R, BT 3
J& 5 Flr, 430 S SCIR FA S B AR Tl = AR A e B
JE 3 R R R S R R . L LR
39 H A T A v R IR I, 2R IR AR
BNEAE R S5 M B, SR ELAE . HLAY A

indicates that the species is red-tide algae, The vacancy space indicates that the

WP R A . R O SR B
GEEE PR AR B R B A, X B R
WEER BT 3 Fh o RS, 4 o B
) DT R S R S S, ARSI JR T
e

3 ThHE

AU A S Pl R 30 b PRk
FIFERR SRR BE b S X0 o R EiE A
MRIEIOE B IR Eh Bk = YRR IR IR BT, K2 JOPR i
LAY S TU A P A3 TR S 1 I, L 50 0 ke 35 0o
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Fig.3 Density of phytoplankton in

ballast water of all ships
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Phytoplankton community characteristics of ship ballast water on the 21st-
Century Maritime Silk Road

YANG Yifan'?, XUE Junzeng'*, LIU Liang'?, WANG Xiaoyuan', WU Huixian'’
(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 samples of ballast water were taken at Shanghai Yangshan Port from April 2015 to July 2016
from nine vessels which had sailed along 21st- Century Maritime Silk Road. The seawater was ballasted in
South China Sea area, Arabian Sea area, Red Sea area and Mediterranean area. The biodiversity and
abundance of phytoplankion were analyzed. In this survey, 30 species of phytoplankton were detected in
ballast water, belonging to 4 phyla and 18 genera. Among them, there are 21 species under 12 genera of
Bacillariophyta, 7 species from 4 genera of Pyrrophyta, and 1 species of Cyanophyta and Chlorophyta,
respectively. The number of species of phytoplankton in ballast water varies from 2 to 7. The dominant species
were Hyalodiscus stelliger, Melosira sulcata, Skeletonema costatum, and Dinophysis caudata, among which
Dinophysis caudata has the highest frequency. The highest abundance of phytoplankton was (3.983 +1.695)
x 10° cells/L, sampled from the seawater ballasted in Hongkong in spring. The lowest abundance of
phytoplankton, (0. 317 +0.347) x 10’ cells/L, was from the samples of Singapore water ballasted in
summer. In addition, 13 species of red-tide algae were identified, including 3 species of toxic algae from 8
ballast water samples. The results showed that the biodiversity and abundance of phytoplankton in the ballast
water samples from the South China Sea area were higher than those in other sea areas. Ballast water in all
four sea areas has the potential for biological invasion. If some red-tide algae species are released into the
Yangshan Port area upon discharging ballast water, the potential risk of red tides will increase, which will
endanger the ecological environment of local sea areas.
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