B EEeW
20134 11 A

NS 0 N 3

JOURNAL OF SHANGHAI OCEAN UNIVERSITY

Vol.22, No.6
Nov., 2013

XEHS: 1674 -5566(2013)06 —0903 - 09

T DR 81 R R 4B R Wi BE B AT S 56

LAES, KO, AER, AHKT, 2FE, F B, £ OB

(1. B Rss K= S arébe, L 201306; 2. EZGHRARBFEEN 0, g 200137; 3. REHR &

FIREI R F SRR S0 E ALK, B 200090)

E: 2011 4F 8 AXTKIL ARE X AR, 16 NS AL#EFT T
ZeRE, MEXFEMNTIRE, BHBEHMMEN 1. 85 mg/L, .0
REXERA N 1028 km® , Xt SRAE ) 82 AN 17 i 4 0 4 & R A
Utermohl 7534047, %7€ th 4 17 37 J&@ 82 #, REBE L0, IR Fh 2
) B 45 BE ( Skeletonema costarum ) , A 528 B LAVR A 3 A #h
PR E, W EENT 6.31 x10° ~7.80 x 10° cells/L, F- 3 {8 K
7.59 x10° cells/L, S AL & NI R BISMNE R TR ZE EFRERH
o RIOREX AR RE XA IEIRE X A i A 2k
T BES HAMEEE SRR S BRI RIT %O
REX > R OREIX > JEREX, VAR U0 2 SEXT I 4 40
FEREREYW, FTERIFIFEYAMERESEE ¥
Al MRE a IHREREE B EEMER, SHELEBERHER,
MSEMEBERE By, RA A HXEEAEE,

KILERES — KA, EXRFE S
9.32x10" WM KT M EREEEWN O Z—,
FEEMIX 25 & i, T &5, Rt wg EEHN
WFHRFRFEIX KR KL Rk R A
VAR N R K B, A SR A e %
AR, PRI R R R A R
TERE EY RGBS RSN
BEE MR, FERBRIE PR M2 BRS AR i e
ERIt A 2B TR, 20 22 70 4R DIk,
B ERILOFREY IR RBITRD Y,

KPR A SRR EY R K E
BAEEBYIXRR, RSP LGS EkE
g L A2 0 T A B o Vi K R O A AR A AR
A AarE gt 20 fHE42 50 4R LK, i
HERIAKILAKBAEREAR, EF¥K, XK

R HHA: 2013-01-22 f&E H#A: 2013-03-23

MRE=m: A UHRMEARX KL
VG B B AR I PR IS A AR, BEVR 4
MARFE, I ERE X A S i
YHMEER, S REX A S
H=E R Z R R SR S AR B
RS R Y A
S5HEHEFEXR, AKIAS
WA B VA A ST SR L B Rl 9T
XEW: KILO; AR FifH
V) TR

hESKE. Q178.53; X 55
SCHRARARAD: A

YL R AR s R X B E H 2 3, KSR
DX AR ARG R X 80 M L X P e A R B
SFHHIEY R, FZEEMFTRAMRAXZE
B, SAKE S FEINH RARFK
LN JREE AR/ MEX S, EF 5 KILPHRK
B RE MBI A LY SRR S K X SR X R,
JREBF AR A RIEFE T KRR
i R KRR BB E, LT KERZHEA
Feot, JR)= e EfE AR A TE, AR RV D i
BURJZ 5 TE AR R X 5 R4 X X I Ar B R 2
AR R AR gh

A3 EE R 2011 4 8 A RKITHREAR K&
SBATHFIIF W L o0 A IR R U A R
ML BERIEFR R WAE, RAERETH
Utermshl J5 %k %8 VR HEAE Y ) | S HT I 00

EEWE : EEREBADIILEITRI (200744092004 ) 5 FE R BB RITRE (2012BACO7TBO3 ) 5 A 2 HAT BT L B2 3

H (201205015)

EERN: DA (1984—) 3B BT AL, BETE 07 1 AR A 5 42 5% o E-mail : mayongeun66@ 163. com

BIEEE: 48 ), E-mail;xthyp@ 163. com

http: //www. shhydxxb. com



904 B\ W ¥ K ¥ % #H 22 %

MRS 20 B 40 B = B R L A, LU IR X
PN OINER I AR W BV 43 A R AL, BRI IR A
WHEEFRER, UKL OSMEE X K AR R
WASRG YRR — P PR R A AR
g
1 ARSI
1.1 BAEREMEAEE

2011 4E 8 A A XK 30°24'N ~31°15'N,
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(B 1), %1538 4 AW, AJLBIR 43508 A B,
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Fig.1 Sampling stations

1.2 HmREMSH

B RR 0.5.10,20.,30 m----- MEZE
B L2 m KEERIER) #E17K 30 2 Fn
AW LG SN, REE AP K AE 1 000
mL BB AR LI S, 5L B S E R
WE 2, SR JE A RS = AT IR AR Y P 2 K e
AN EFE ST, MR R THRE.
R OKTE IR pH R R A
TR R A2 40 CTD(SBE2S) L7l
B

TRUAAEYIFE &R A Utermohl 77k B 25 mL,
TR 24 h, 88 B45%%% (LEICA DMIL) 7£ 200 %
TS 5
1.3 HUEAE

IR TR 20 BT R A AR - B4 ( Shannon-
Wiener, H') YIFp ZAEVEFRE 55 | Pielou ¥ Fh 345 BE
$8%1 ( Pielous index, J) LR EEFE S (V) ) . &
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FIFEY B SRR FRXREE S
& 43510 F SPSS 11.5 Fi Grapher 5.0 3%/4, {4
X E RIS ArcGIS 9.0 #ff,

2 HR5ihe

2.1 PAEREIMEHE

REE FhE BRENERAAL(E2), 8
PR, IR BEVEE 2 19.49 ~29.02 C, RKZ/KE
=, FEE KGN, KR 2 P& S, Wi D A —
MRFEE R FREVEER 7.96 ~34.97 3 B
RIRERE, NEFEIING, B EEFSaY, %
KITAR BN, 5830 K I O 7K 38R B AR T4 g 3
B, AL SR R B R/ MER 7. 96 ; R A TE
& 1.85 ~8.58 mg/L, RIZWHE M A, HEEKRE
o, B2RERESE, XIS RERFHEY LS
Ve FHREBSA 5%

LKAEERESRIKT 2 mg/L, & AR
AR, AP RIS R AN T 3.0
mg/L B WL 1K 48 9 1R, P A B O R
X2 AR RBP4/ T 2 mg/L YK,
EIB R A, EE R AR T 2 mg/L/NTF 3
mg/L {) KIBAE R OMRE X R R E KT 3
mg/L (X AE R JEIR A X . AR PAE U5 L B3,
B4,C3 KEBMEA SR H 1.92 mg/L,1.96 mg/
L,1. 85 mg/L, &0 KA X ¥ H & 30. 6° N ~
31.1°N,123° E ~123.2° E (& 3), @ %K
1 028 km?,
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Fig.2 Vertical profiles of temperature, salinity and dissolved oxygen in survey area
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2.2 FiFEYTHAER

U SE IR IEAE Y 4 1] 37 J& 82 i, Hoh it
BEI] 21 J& 49 F, HBET 14 & 30 7, FRUF A
RARERE ]y £, B 5/ —E W e, HET]
KD, BRI AHE ) B 5% (Skeletonema
costatum) 12 fA ¥ ( Ceratium fusus) \ 3% K2 TE B
( Nitzschia pungens ), B 1 & % % ( Melosira
sulcata) , M| AR % B ( Rhizosolenia setigera) %, A4
BERBIPURE R F RV AR 3 £, wh/ >
B K MR RN R P, IR E LS

http: //www. shhydxxb. com



906 E#® B H K ¥ % & 2%
*1 PEXREEREEAFUELER
Tab.1 The data of environmental factors in the surface and bottom areas of the study area mg/L

b A =30 PO,-P B2y NO;-N CODy, Chl. a NO,-N NH;-N pH
Al =2 0.0256 22 1.000 1.54 2.35 0.0055 0.009 5 7.96
B2 0.024 2 39 0.222 0.38 0.02 0.0026  0.004 4 7.77

A2 xZ 0.018 9 160 0.373 0.82 0.09 0.0174 0.0470 7.93
K2 0.025 4 52 0.185 0.32 0.03 0.005 0.013 0 7.73

A3 =2 0.003 3 28 0. 196 1.01 0.93 0.0145 0.0350 8.09
B2 0.029 3 40 0.241 0.32 0.00 0.004 0.0110 7.77

m x2 0.002 7 32 0.093 0.85 0.22 0.0074 0.0300 8.11
K2 0.0225 40 0.181 0.43 0.01 0.0044 0.0120 7.76

81 %2 0.043 5 34 0.644 1.63 0.30 0.0055 0.0085  7.76
B2 0.0356 183 0.448 0.68 0.12 0.0020  0.008 0 7.72

B =2 0.024 5 114 0.378 0.69 0.16 0.0125 0.009 5 8.12
K2 0.029 9 112 0.290 0.50 0.06 0.0052 0.007 8 7.98

B3 xZ 0.027 1 31 0.499 0.70 0.08 0.010 8 0.0122 7.98
K2 0.0310 82 0.267 0.17 0.03 0.0026 0.013 4 7.91

B =2 0.024 8 26 0.275 0.79 0.06 0.0151 0.0199 8.08
JK)Z 0.0339 48 0.426 0.32 0.03 0.0038  0.006 2 7.91

Cl1 =2 0.038 8 55 0.466 1.00 0.07 0.004 1 0.016 9 7.83
@ xZ 0.0347 41 0.504 0.82 0.02 0.006 1 0.014 4 7.74
K2 0.0302 265 0.515 0.61 0.05 0.0054  0.008 6 7.76

3 =2 0.026 5 27 0.438 0.75 0.12 0.0124 0.0106 7.95
B2 0.028 8 39 0.272 0.37 0.05 0.003 1 0.007 9 7.94

c4 x2 0.005 3 28 0.108 0.66 0.03 0.006 5 0.0395 8.25
K2 0.0242 44 0.148 0.11 0.01 0.002 8 0.006 2 8.04

DI xZ 0.036 0 43 0.486 0.66 0.03 0.0040 0.0170 7.85
JK)Z 0.030 2 92 0.367 0.53 0.03 0.0029 0.008 1 7.84

D02 =2 0.014 9 14 0.300 0.70 0.67 0.010 1 0.010 4 7.99
B2 0.0305 146 0.268 0.45 0.05 0.0017  0.006 3 7.82

D3 xZ 0.026 5 20 0.316 0.60 0.12 0.0090 0.0150 7.93
K2 0.0316 103 0.167 0.23 0.03 0.002 8 0.006 2 7.88

D4 =2 0.003 0 36 0.205 0.96 0.25 0.0100 0.0230 8.30
B2 0.028 2 45 0. 166 0.16 0.01 0.0042  0.006 8 7.99

2.3 FHFEYBEAREESHELE
2.3.1 “FHEASAFHME
TSI U I B G B 6. 3 x
10° ~8.0 x 10° cells/L, F-#1{E K 7. 59 x 10° cells/
LyREBEFERE R 7.2 x 107 ~7.99 x 10° cells/L, 3F-
PHE R 7.54 x 10° cells/L, (5 V2 17 48 Wy 20 it == B
I ELA R 99. 32% , ik BE 240 B = B ot 468 X A 345
W B, IR 80 ~2.71 x10* cells/L, F
HIE N 4.9 x10° cells/L; 25 2 8 =6 3 R 4 3 40
FEBAL, RENFIE AL B B 5B 5 %or
o R A T U ES, X
AT BB TAS A AR ZE AL b0 i B 4R 3
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Fig.4 Cell abundance distribution of phytoplankton in the surface water
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Fig.5 Phytoplankton abundance Box-Whisker plot in survey area
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Fig.6 Vertical distribution of phytoplankton in the survey area

®2 REX.WIINZHEDHEENILR

Tab.2 The comparison of phytoplankton cells abundance and species number around bottom area of low oxygen

X3k AR BEFERE HEEMK MR REMEERE HEEEE SHEMER BYERK
B REX 16 14 2 20 080 19 640 440 2.67 0.71
e REA X 11 10 1 16 480 16 320 160 2.08 0.65
A X 9 8 1 8 560 8 480 80 1.89 0.61
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F3 FHEEWANEEESHEREFH Pearson 18X EN 1T
Tab.2 Pearson correlation analysis between phytoplankton cell abundance and environmental factors
WHRF RIZANMF B T 4 = B RIZEEHEF REZFEFE
pH -0.158 -0.057 -0.184 0.428
TR 0.742( % =) 0.184 0.724( * =) 0.139
A -0.092 -0.277 -0.165 0.708( * =)
hpE —0.943( * *) -0.217 —0.935( * *) 0.251
B -0.082 -0.240 -0.076 -0.099
H%t%E a 0.863( * *) -0.125 0.863( * *) 0.158
¥ HEEE 0.780( * *) -0.027 0.768( * *) 0.076
BERRER 0.165 -0.274 0.189 -0.628( * %)
fiRRh 0.800( * *) -0.015 0.798( % *) -0.442
RIR L% N -0.261 -0.015 -0.264 0.288
E=) -0.229 -0.114 -0.235 0.437
T # FR P<0.05; « = FN P<0.01,
A AEAREPIE[I]. P EKEREE,1995,2(1) :1 -15.
3 zéﬁb (5]  #RJB4L, iy, 24, 6. KIC DRl A S5 ],

(1) PRI R R 2 AR £, &
AU X A AR IR A R R A
FEIERT 7R SN gt ) B0 B R K R 5 40 M
BET IR IZ S, [0 A1 I AR K TR0 in 2 A
#eo

() RAX EZA TR FEIREZ , B A
RAR(E N 1. 85 mg/L, BLORE X AL 1 028
km? , ORI AR O IR X R AR X
HEYRREA R 25, M F B, SRR 5L
5] B S BRI/ N, T SR 22 TR X U
YA W R

(3) FiFEY AR E SRE, L rH AR,
AR a ML E BE EMX, SHEEBE
TAHK, 5 pH WA S Y LRI AR
BRI, BARE,

A im P oo A S KR ERHRF D2 2 E
B TAZIF K FEB LT kAR, B EEF Ly
BILTRAR BRI XM T, LESFXFEALT
R ATHE L THB G, EH BN,

B2k
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Preliminary study on phytoplankton community of Yangtze River estuary
hypoxia area and the adjacent East China Sea

MA Yong-cun'?>, XU Ren>’, HE Pei-min', LIU Cai-cai*’, QIN Yu-tao’”, JI Xiao'*, DONG Peng'’

(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China; 2. East China Sea
Environmental Monitoring Center, SOA, Shanghai 200137, China; 3. Key Laboratory of Integrated Monitoring and Applied
Technology for Marine Harmful Algal Blooms,SOA, Shanghai 200090 ,China)

Abstract: A comprehensive investigation was carried out at 16 stations in the Yangtze River hypoxia area and
the adjacent East China Sea in August, 2011. The hypoxia area located in the bottom with an area of about 1
028 km® and the lowest dissolved oxygen concentration was measured to be 1. 85 mg/L. Total 82 water
samples of phytoplankton were collected in this sea area and were analyzed by Utermohl method. 82
phytoplankton species was indentifed and belonged to 37 genera of 4 classes. Diatoms were the dominant
population in the area, and Skeletonema costatum was the dominant species. The phytoplankton ecological
type belonged to temperate zone nearshore algae and euryhaline algae. Cell abundance of phytoplankion
ranged from 6.31 x 10° cells/L to 7. 80 x 10° cells/L, and the average cell abundance was about 7.59 x 10
cells/L. The phytoplankton cell abundance reduced rapidly from water surface layer to bottom. It was found
that the cell abundance, diversity index, evenness index was the core low oxygen area > not-core low oxygen
area > the non low oxygen area in turn, but there were no significant difference for phytoplankton species.
And the phytoplankton cell abundance had the positive relation with temperature, COD, chlorophyll a, and
nitrate concentration, but the negtive relation with salinity. And there was no significant effect between the
phytoplankton cell abundance and the dissolved oxygen content, suspended matter content, phosphlate and
ammonia nitrogen concentration.

Key words: Yangize River etuary; hypoxia area; phytoplankton; community
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