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PRI s 80K, DRI A AT i B e 280K 9 HETR
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Tab.1 Ship information

i) i FAL A KR B
Name Sampling sampling Ballast
. No. . . Water age
of ships time cabin area
COSCO PACIFIC CPQD 2015.04. 14 NO.3 27 T
COSCO PACIFIC CPQD 2015.04. 14 NO. 6 27 H5
NYK NYK 2015.04.17 NO. 1 T
CSCL STAR CS 2016.07.06 NO. 4 7 wII
OOCL SEOUL 0s 2015.09.18 No. 6 8 ]
OOCL SEOUL 0Ss 2015.09.18 No.7 9 H5
COSCO PACIFIC CPTJ 2015.10.13 NO. 6 10 K
CSCL MANZANILLO CM 2016.10.21 NO. 4 11 28 —-29.8N 122 -32.0E
N i AFLFEA R BOK G AT AR R AR
43

%% East Seal

o &
o o Tajwan Island
% CH

F¥ South Sea “

107° 111° 115°  119° .123°
1 E#HirEE
Fig.1 The loading sites of ballast water
CL. B (CPQD); C2. Fifs; C3. 71 (08S) ;C4. Kit; C5. I
HII; C6.28.0-29.8N, 122.0 -32.0E
Cl. Qingdao (CPQD); C2. Hong Kong; C3. Qingdao (0S);
C4. Tianjin; C5. Shenzhen; C6.28.0 -29.8N, 122.0 - 132.0E

127° E

110 LA WL R R fr b AT PRI R R 4
2854 10 wm PRI AE YRS YR IERE T 50 mL R
FEH 5 BT B E , W B DU, A E R 2
50 mL,J 0. 1 mL J# 5 b3k kb B A AE i, B8 21
WA ROHE I, X FEE AT b 2 28 B4,
IEREEAEE 9 Fro

FhIUETE 2 7% (v [l O Ui A 1 1T ) A
CHFEE PR iR R T ) 25

2 ER5

2.1 FhEAR

1A 6 AEARAR R B RE iy, 2R AR B0 A
P22 o LA REBET] 17 B, FHEET] 4 b, BT
LAh, LR ik

28 A [7) v DX A A Hs 287K 3 1 Al 4 7ol
KA YR (£ 2), R T HFEE CPT)
INEAR 28K TP R AR B PR YA ) 2 15 04
FEBENT 4 b FHBETT L b, D34 Sy v il 2%
( Skelrtonema costatum) , [ 28, T ¥& Vi 16 38 A4 A5 A0
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FE K R AR BIF A 3 1] 10 b, A5 A5 )
TRCHEETT 2 B EBETT LR AR R SR B0
3 ( Cyclotella striata) 5 Fo i CPQD i R &5 7
T, ALAERESE S B, e 1 b, 4038 1 BB OS iR
RE)S B, Hoh i akee 3 A B2 Bb, RECT
RIS CM A 280K Hh R 52 31 e A 1) 2
15 Fb, EARREBET] 4 FP 30T LBl AHEA

ST (Tsochrysis sp. ) 3 Hs 28T g T 10 A0
AR EOK PR EBEEWEAEY) 2 ] 11 Fh A 456k
116 A HIBENTS B, LRl EFmh oy B 5k
¥ (Paralia sulcata) , 3.0 NYK REH| 5 Fi, 45
FEBENT 3 A, ] 2 s CS SRAER] 6 b, U5 fik
B3 Fh, BT 3 A

R2 ARAAESKAIRREY T RAR
Tab.2 The species of phytoplankton in ballast water in the ships

SrZEshufs GBS

Taxonomy Species

i S0 AR g
CPTJ] CPQD 08 CM  NYK CS

WA B Chaetoceros pelagicus
WAL AT Chaetoceros muelleri var.
‘:F‘ Hj] ﬁ] £ {’9’}2 Chaetoceros costatus

G5 AT Chaetoceros lorenzianus
TR i Coscinodiscus oculus-iridis
N Cyclotella sp.

S BUNREE Cyclotella striata
WekT# Fragilaria sp.

IR ESE B Melosira moniliformis

H Al H 5% Paralia sulcata

FHE 8 (25um) Navicula sp.

W 1 Pleurosigma pelagicum
Fl B 45 Skeletonema costatum
AP (15um) Synedra sp.

kBT
Bacillariophyta

+ + +

FEIL LR 3/ NE AL Ffr Thalassionema nitzschioides +

SRIEFA R Ceratium sp.

= fffBE Ceratium tripos

H 2 HE®: Dinophysis caudata

Z W Peridinium sp.

J5 H$ Prorocentrum sp.

VR )R 38 Prorocentrum micans

]
Dinoflagellate

431 Haptophyta SRR 4R Isochrysis sp.

2.2 E@E

JEZR AN [] 15 DX 1 R 2% /K 77 A 9 3 8 2
SRR . AR CPTY e 3K IR A ) N
9.66 x 10 cells/L, {3 Fh v il B S5 B 1 5 R
6.5 x 10” cells/L. B # K P9 £ N
8.955 x 10% cells/L, {ft #vFh £ 40 /NI 3 114 = 1 oy
7.165 x 107 cells/L; H: i CPQD JE /K 77 i R4
4 16. 83 x 107 cells/L, OS [ 25 7K 17 I At )
F A 1.08 x 10* cells/L, Z:¥ CM JE /K 1717
HEE Rl 6. 83 x 107 cells/L, I 3 Fift &5 i 4 5
(Isochrysis sp. ) ¥ e K 4. 66 x 10° cells/L,
T VA T B 38K TR i R 3 o 22,915 x 10°
cells/L, {34 Fh HAE B 55 5 ( Paralia sulcata) 13
B4 19.08 x 10° cells/L; Hit NYK [ #k /K 17 i
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FEH) F 5 K 39. 83 x 10° cells/L, CS Fe #k /K 5
MWERE R 6 x 10% cells/L,
2.3 EHM

CPQDI 5 CPQD2 081 5 082 435Il &R A4ETF
CPQD 71 OS (AN [F] Hs 2 A6 1) He 80K AE &, TR A8 s
[EE I K75 B CPQD Ay A~ k2R, CPQDI
5 CPQD2 Wy FEEK I WA RIS 20 3 R 7 Bl
LA, LAy (3 3) ;081 5 082 |y 3K
TEIEAE RN S 300 3 Fh A 4 F LG Fh 2 Fl, A
e Z B A 2 4Ll b AFAE W B 22 550 CPQDL 5
CPQD2 1y i %k /K ¥ Ui A8 ¥ (9 3= B2 43 5
1 658.33 cells/L Fi1 83. 33 cells/L; 081 5 0S2 4
FEZK U A Y F 1 B 4 83. 33 cells/L, CPQD
YA~ FE A He 280K B e AR ) 1 2 22 e W1 i 08
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(1 79 1 Hs 28 A8 s 2K 7 1 A ) = 56 G A A 2%

(£3).

x3 FEESMARMERKZHFEVHEALTEE

Tab.3 The species and density of phytoplankton in different ballast tanks of same ship cells/L
2K
Kind*T)ijlame CPQD1 CPQD2 0S1 02
HEEEFA B YE Chaetoceros pelagicus 91.67 - 33.33 16. 67
/INFREE Cyclotella sp. 16.67 - - -
S8 NREE Cyclotella striata 1433.33 - - -
FHE B (25um ) Navicula sp. - - - 16.67
e FEEE Pleurosigma pelagicum 16. 67 - - -
113 (15um ) Synedra sp. - - 16.67 33.33
TR LR/ NS b Thalassionema nitzschioides 50 - - -
HLE#E%E Dinophysis caudata 33,33 83.33 - 16. 67
Z W PE Peridinium sp. - - 33.33 -
ZEHE 4 PE Isochrysis sp. 16.67 - - -
B 1 658.33 83.33 83.33 83.33
3 e VAT HE R, ¥ A0 1T i B 1t 7 i B 22 R o, 8 <A

T 288 b Ay [i] — ) A (] 25 1 18 S O 97 2
TV RS L O )8 22 7 B35, B 2= (CPQD) [k
T B B U 1 s UK I A W R S 2 A
TR R TREE(0S) o 5 B IEEAE T IFIT
TR ISR I 728 A 322y ) A1 P 3 5 b AT
o, Bk 2 B Al A R, A 3 T R AR S
M. BRI £ R U AR TR, ke —
T A A T I R
A F I A IR 48 & 98 . H
Wk e T 41 J& 83 A, HIBE] 6 J& 14 Ffr, S el]
UJg 1 Fh, BRZILEEE IR Y 50 J& 116 Fir,
HorprEse] 42 J@ 101 A BB 7 8 13 Fl, 4
BEITUJm 2 A o HEOLHFD 322 G ik
DB AW 5, 3 IE B ( Navieula spp. ) P BLHE
( Pinnularia spp. ) . #35: ( Pleurosigma spp. ) {43
A, BEEAR, IR I B (Bacillaria
paxillifera) S AT AHEREERR o RRFEHH 3
TR |, 2B IR B ( Rhizosolenia styliformis )
IR, FREERECR S IRIEW W o FFIE
FYPEY R R 12.2 x 107 cells/L , #kZEH72.9
x10° cells/L, Pifij,CPDQ( &2 L% ) il 0S (Fk
ZE R38R W R BK I AE 1) 2515 FRAE 5 2 M 4
Z VP 5 LR B 1 e /K SCSZ 1 v 10 2 D ) 2
W 1B SN K AR, A PRI AL X 2R 2
AR R A R AT T A A, SUA A e I K A LA
T I ERAFORS R A R S A, BROR Bl B TR R

k2R bR, 08 iy ki £ H
BEMAFAE, o T 3K A 95 e 28 A 355 114 Bk

AR5 451 X 2K V7 A ) 8 TE AR
AR TR B 22 FE W ALY b A5 e
PR 250 25 R0 BB AT A Al kil o B i X
e AN F I T sl HL B 1A X R A b, CS b e B
TGPERH 3 R R 0. 16 x 10° cells/L, OS fiiH
S P EL R g, FEE R 0. 08 x 107 cells/L, A I,
P A 5 08 DX A T 5 B0 R OK TR i R ) A 1R
PP BAR B B A AEAE — E AR U, 6L
SEANR AR AR W AE T X R UL 3% O 1. T
J H B TR E ORI R R AR E AR
Wi, X ZUE7E 2005 478t P82 i & v J H
By S 0 NG s >E B L b A Woq 1 ot e R G oy
SOHZRIRIE, HBEEHE AR, JFo5r 1T
FIVDRES) VUVDHES) RS B S5 b, )5 i ROk
P B A SRR I, H R AR E A B
JFEHEHET | 2 (A TR AR AR AR s, B AR
TR EE R R AT G R KRBT, EiL
TAT IR AL A R A FE 2000 4K 2 i
VIR D R (2011 47 B 2R 60 TR A ) 2
REVETA A R8s & B R R EEIE . TR
W 1 as iy, S SR E AN [R] VDX 22 [R) 3 AV ) 5
XA HI, FoH Y — ST B AR A B O 3R
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Phytoplankton study of ship ballast water based on high seas exchange

YE Haixin'**, LIU Liang'?, LI Jinjie'*, 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; April 2015 to July 2016, the samples for ballast water were collected from six vessels that were
docked in the upper ocean mountain harbor and who conducted the last ballast in the coastal of China. There
were totally 22 species of phytoplankton under 3 phyla, including 17 ofBacillariophyta ,4 of Pyrrophytaand 1 of
Chrysophyta. The dominant species is diatoms. The phytoplankton from bohai sea covers 5 genes from two
phyla with the abundance of 9. 66 x 10” cells/L. 10 genes from 3 phyla were identified from the water samples
from yellow sea water with the density of 17.91 x 10° cells/L. the abundance of water samples from east
China sea is 6. 83 x 10” cells/L, including four genes from 2 phyla. The phytoplankton abundance in south
China sea is 22.915 x 10°cells/L, including 11 genes (6 for Bacillariophytaand 5 for Pyrrophyta) of 2 phyla.
The survey found that there is a difference between phytoplankton and phytoplankton in the ballast water of
ships arriving at the port. The composition of phytoplankton in the ballast water may be influenced by local air-
bearing groups and seasonal factors. A small number of species in ballast water are exotic species introduced
into other sea areas or red tide species in other sea areas.

Key words: China sea; ship ballast water; phytoplankton
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