. N ‘\‘ AYY AYY
530 %5 11 W HEREER Vol.30, No.1
2021 4 1 A JOURNAL OF SHANGHAI OCEAN UNIVERSITY Jan., 2021

MEHRS: 1674-5566(2021)01-0103-10 DOI;10. 12024/jsou. 20191202886

7 N 355 X 7R) S8 7 i AR ) T R ¥ TR B AR AE A H X ERER E F Y Wi

oo, WA, AERY, HEL, R

(1. BHREPER KP R E R R LB mEhG, B 2013065 2. BIEVERS: FEK " 325 LR BESE
O, b 2013065 3. _EHFEEE RS KSR AL T RO BT R AR G, B 2013065 4. bR RS
THES SWEARE, Bl 2013065 5. BIREEVE RS KR AR5 Bl s A TRERESE G, B 201306)

B OB PRI = AN X AT 2 — | AR R DT 38 75 IR AL I ™ F . DR I
Sk DX 3 0 R A0 ) R R 1) 5 A 2EL B ) AR LA OO PR 85 DR M 17, T 2018 45508 5 M X T T A 7
PIH — R i o S5 RRN], AR U A Y 7 17 85 J& 209 Ff (G35 AL Rl RIS L) |, T4 732 29
ATIRERE, Ho 19 4~(B.C.D G \HIJ Lo M MP [P S1.,82 T TC W1 X1 X2.Y Z) BiZX LA NRERE T
WY INRERE 2B B+ C+ D + HI>W1 + HI—P + G + HI>M + S1 + H1 [ i 4F{#E B 4518, ThRE#E H1 7 4
AR R XTIE . RDA Zp BT W], Kl S SN FL 5 30 02 5 W 2% /K S B AP ) D) BE AR A T By T B R

K5

K : M WS ; FFUEYI AR R BT

HESES: X171 XHEARERG: A

TR K AE R RGN A, K A
BARGE Y EE D R EE I, AMUTEY) PG
FfE i 2l ok B 2R i BT AR K BT e
FLBE MR BB AT R A o i
TEVE S5 M8 40 3 A= W 28 R0 AR 0 TR 2R ) ok i 3
FVERTS ,, &AW B = A A, %
AEKFRBERPRAS D o o kR D R
EFRER S R0 IR o0 A AR A Y FE R
IR s A DR A
FEU A S i RO K R R I
AR SR L SR A I R S5 R . DR, 4R
FEPRAAE P T VR 25 00 1 A8 A DA B 5 K S 5 [
R AT DIXK R R AP S B2 2% R4k,
TEAR 56 00 7 e A W) 43 28 O vk %5 0 1 Al I,
REYNOLDS 25" 1 PADISAK 25" 48 b T 40 %t
SERER IR Y T REREFING , 2 N 2 0 M )
ISR T Re S [R) AE K IR AR A I S [F] — 1)
RERE , DA i K PR B2 b 45 7St PR AR B 5 454
SRR A8 0 AR, T 42 1 el 3R A= 455 8 Ak

s HER: 2019-12-24 &[5 H#A: 2020-03-17

X BRI R v S A A AL B B, © R [ P A
A 1 O F - = = B (DO AR E 1K)
SIRETESY 27 1 B AR 2 46 v Tk i
ViR A R, T ST T K AR
PR S BE R R B AR

TR K VT = I 3 X O 3
R BTN 0 VTR K PO R 5 AR X,
AL TE s 7 KB IX., T P 9T 3 AR 2, 3 9 e
S, T B KR I 16 1) I 52 30 3 T S IR0 A PR
77 TR AR, KR A 2RO S o S
T KPR e 10 e 2 W 00 25 45 0 PE 5 X Je
INH T K TSR AE TES B
T BERETE 43 2577 B 06 35 M by 968 X 7 95 2 30 1
SR (T AL K LA T s B 40, R
TN IR IR K N 27 AT AT W ok
FRASHRIEAT THFSE . JEAEK, 2% i i R R AN
1 N BT Yo 55 % DX 30T 323 ARG £ 95 e, 7™
TG EF A K2 4 N M, B 28 950 oK A 2
I R4 T 14 A 285 W 0 2 81 55 O Tl BBORE 1) R A 6

E&UH: T+ =R KL H-TR M KK BTG K AR R IR EOR LR SR L H (20172X07205)
EE®IT: B FE(1994—) & WL A, IHF 07 6 K A2 )% . E-mail :527752279@ qq. com

BIE1EE: BELIE, E-mail ; ljchen@ shou. edu. cn

http: //www. shhydxxb. com



104 (SR (T E NI S S 1 30 %5

TEo AHEFET 2018 45 5%F 5 JH I X ] T8 AT B P
H— R B sR IR AT ST, 35 1 U7 A ) 2 g
TIPS, X FL AT DI RE A 0, 45 B 7K SO
AKIFSH, S AT TR i R0 DI REAHE 14 o 4 S L
Je HE KRR B 5% R, Jhg 3 DX A 2 A e
A R PR PIERE TR, DU TRA T A = B T
PUAIT T3 K A AR 25 R G4 1 S T e e IR
/o

U RPRS ik

1.1 RS ER

AHIFFE A 8 75 M 39 X 1 7K 2R T % iy 0 o A
WEFE , AT RE AR /D i W A AR T2 i A7 A 3R 1k
0BZS R S SNk e ¥ ol s I £ O[5 s AR B L
K] RN 7K i AR 100 48 kg R /K T i T IS v
eI LT B, A U WD 557 o 78 70 M 3R DX R 43
) 8 AKX, SR 23 AN W A, B
Sl R DX W 57 1R 2 ) Ll R X
f03.4.5 F16) G At 7 X (i A5 47 7.8 Al
9) T IARTL A DX (I g2 10 11 F012) T
TR IX (HE I 57 13 0 14) by 3l X et
£ 15,16 17 18 F1 19) I PG F X ( Wi i 4 20
21 F122) DL Rime b X (W a5z 23) , HLAA I 5]
1, B 252 NS Sl 52 e e R i J R T e Al
CIBTER 7 SN 7 N S = [ A TN ks I E By e e
X Bl 2 N B LA B X, AT
Ik R DX, 2018 AEHEAT AR H —UGE SURME,
FH T K5 AR (A & o BT, DA 42 T2 4R
B RS DX AR I A AT BE RN 2
1.2 #RHRESNE

TR SR AR AP S T S LA
PLIZES A RR K A R B KAE T TE KR 2 3 m, R
FEREEA THIERZM 0.5 m b, 37 UFAH Py 3t
KA 10 LIRAT, B 1 L3 ASDRHRAS i, 7 B
B 4% WS 5 W AR AT 61 7 7 1] 52 3 2 4 /K R
GBI E NS, IR A 10 ~ 15 mL &
OO R 5 DTVE 48 h, FT ke Lok b
T, Wi 2 50 mL F I AR . AR FEDE
FRAEL (OlympusCX21,10 x40 %) R 7R
Yo T BT B, W b S 3 BRI SR [ 21-
227,

FREE B (0 22 : 7K B ( Depth ) SR | Hondex
FERITRAY , 325 W] BE (SD) FHE= [ AL, /KR (WT) |

http: //www. shhydxxb. com

N
31°22'f N/
wx A
Xiangcheng District
)
%
o
o4 L
g 31°20'f ¢ Ler
= 20 o7 12 10
=
4(-“’ 21 o8 L
» 22 TEIRX. 13
Y Gusu District
® 31018} ¥ o
BEX 19
Hugiu District *18
o AL
Monitoring sites|
31° 16’ [ R{(\%rruzsysmn 0 1 2km W
R Sa— !
120° 34’ 120° 36’ 120° 38’ E
%% Longitude
B 1 75 3 X AT A s i

Fig.1 Monitoring sites in the urban river
courses of Suzhou City
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JE KR pH S 2 AU v R AR L
A2 SR 3% (P <0.01) . J[3H % W] 2y
0.11 ~0.90 m, femfH7E 1 A B, HARMERES H
W, KEENEENASENFZ—, FHhZ
()22 S e 1 HIKE 4.7 °C,7 HEik 35.0
C. RABFEFE S B 2FEHATRE K,

F1 FHMHXAEFRERFHARETHE
Tab.1 Monthly variations of environmental factors in the urban river courses of Suzhou City
Erﬁfnﬁjtal LA 3 A S A H oA 1A
factors Jan. Mar. May Jul. Sep. Nov.
JK I Depth/m 2.2£0.7° 2.1+0.5° 1.7 £0.8° 1.9£0.7° 1.9+£0.2° 1.8 £0.6°
M TP /(mg/L) 0.33 +£0.42* 0.26 +0.13* 0.36 +0.30" 0.25 +0.10* 0.41 +0. 12° 0.25 +0.23"
A NH;-N /(mg/L) 2.37 £2.34° 1.94 +1.36° 3.09 £4.03" 2.07 £2.26° 1.48 +1.71° 1.77 +1.17°
WifiR4A DO /(mg/L) 7.91 £2.83% 7.87 +2.06° 5.55+4.31" 7.31 £5.41° 4.63 +1.04" 6.90 +0.74°
AR SD /m 0.53 +0.18° 0.45 +0.13" 0.41 +0.17*  0.39 +0. 12" 0.35 +0.06° 0.43 +0.07"
Kk WT / C 5.87+0.91"  14.33+£0.88° 23.39£0.55° 30.81 +1.25* 28.14x0.85" 15.71 £0.54¢
pH 8.54 £0.47" 8.20 +0.53" 7.63 £0.70¢ 9.17 £1.26* 7.67 £0.09¢ 7.50 £0.17¢
B 5% Ec /(pS/cm) 324.3+73.8°  397.3+90.3° 676.1+245.8" 640.3 +18.1" 607.4 +53.6"  349.7 +92.1°
HAE TN /(mg/L) 4.27 +2.25% 3.74 +1.03" 5.00 £2.70° 3.24 +1.25" 2.43 +1.65°¢ 3.59 +2.35"
AWML N/P 16.7 +3.6° 15.7 +4.3% 16.5 +6.2° 13.4+3.8" 5.9£3.9° 15.8 +3.5°

T AT R AN 3 MR - B 2R 2253 3% (P <0..05) ¢

Notes: Values in the same row with different letters mean significant difference (P <0.05).
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Fig.2 Proportion of phytoplankton in the

urban river courses of Suzhou City
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Fig.3 Spatial and temporal variation of phytoplankton biomass in the urban river courses of Suzhou City
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Tab.2 Main composition of phytoplankton functional groups in the urban river courses of Suzhou City

oikiictis fRER/F H B BES
Functional groups Representative species Frequency/% Phylum
A ¥ ( Rhizosolenia sp. ) 2.96 TR
B NN R ( Cyclotella spp. ) 94.70 TR
C SR V8 B8 5 ( Aulacoseira ambigua) |
1 JE /N ( Cyclotella meneghiniana) |
SEFT 3 (Asterionella sp. ) 75.69 FEET ]
D T8 ( Synedra spp. ) ZEIE )& ( Nitzschia spp. ) 75.79 TEBE]
E #3835 & ( Dinobryon spp. ) 3 ( Mallomonas sp. ) 21.14 L]

s B ( Micractinium sp. ) | B JE 3 J& ( Kirchneriella spp. ) DU Jf 3%

K ( Treubaria sp. ) \YPHEHEE ( Oocystis spp. ) .
[ ER % ( Dictyosphaerium sp. ) 51.06 oA
G SEFRE ( Pandorina sp. ) (25 BRE: ( Eudorina sp. ) 12.24 L]
Hl KA 358 ( Dolichospermum spp. ) |
TR 24 35 ( Aphanizomenon sp. ) 60.90 BT
J £ 123 )& ( Golenkinia spp. ) WU )& ( Tetraedron spp. ) |
A ¥ )& ( Selenastrum spp. ) . 3% 2 ¥ J& ( Pediastrum spp. ) . M 3 )&
( Scenedesmus spp. ) . PU 2 3@ ( Tetrastrum spp. ) .
K [ T35 ( Aphanothece sp. ) \[3K%: ( Aphanocapsa sp. ) 3.36 B
Lo 2435 & ( Merismopedia spp. ) |
3R 3 J& ( Chroococcus spp. ) .2 W& ( Peridinium spp. ) 54.08 I AN D A
LM HEREE ( Gomphosphaeria sp. ) 0.76 W]
M 19 %E 8 ( Microcysitis spp. ) 100. 00 WIE]
A i ) PR ; ia SpD. gN T o
Mp Zﬁiﬁf :p[;]agwléaﬁsg‘: }%)(‘Aiir;fn?;esﬁs;pélsnulwm ) AT 38.91 REST]
N 8l (Cosmarium sp. ) f 55 ( Staurastrum sp. ) |
K ff) 225575 ( Desmidium aptogonum ) 3.73 LRFE]
P V5835 & (Aulacoseira spp. ) |
/}"E‘:E’f‘ﬁfﬁ ( Melosira varians) | Jfi ¥T 3% J& ( Fragilaria spp. ) . H %)@ 2 26 BESET] ST
( Closterium spp. )
S1 {2 JJ2 35 ( Pseudoanabaena sp. ) |
TR 2238 )& ( Planktothrix spp. ) 57.62 W]
S2 WEEHE ( Spirulina sp. ) WK HERE (Arthrospira maxima) 8.83 |
SN 2R3k 3 ( Raphidiopsis sp. ) 15.29 ]
T %M%ug&joﬁ ip]jr;bonema spp. ) . IiF 22 ¥ ( Planctonema sp. ) | % g ¥ 39.77 W] SR
T8 S )& ( Gomphonema spp. ) 19.43 e A
TC Ji% 38 ( Phormidium sp. ) 19. 16 W]
W1 & ( Euglena spp. ) JfLEE ( Lepocinclis sp. ) .
B J&E (Phacus spp. ) K508 (Khawkinea spp. ) 47.93 ESE]
w2 PR ( Trachelomonas spp. ) .
[¢ WA 35 & ( Strombomonas spp. ) 26.09 ]
X1 /INER & ( Chlorella spp. ) |
2435 & (Ankistrodesmus spp. ) 91.69 Zi]
X2 AKX ( Chanyclomonas sp. ) 52.46 A
X3 5B 3% & ( Schroederia spp. ) 21.62 e tal
Y HLH 3 ( Gymnodimium sp. ) 28.09 ]
7z FEBRBE ( Synechococcus sp. ) 18.98 A
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Fig.4 Monthly composition of functional groups of phytoplankton

in the urban river courses of Suzhou City
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Fig.5 Redundancy analysis of the dominant

functional groups related to environmental factors
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Succession characteristics and responses to environmental factors of
phytoplankton functional groups in river courses in the urban area of Suzhou
City

MA Jie'*?, SHEN Liya'*?, HE Peimin*’, TIAN Xiaocen'*”, CHEN Lijing"*"

(1. National Demonstration Center for Experimental Fisheries Science Education ,Shanghai Ocean University ,Shanghai 201306 ,
China; 2. Shanghai Engineering Research Center of Aquaculture, Shanghai Ocean University, Shanghai 201306, China;
3. Shanghai Collaborative Innovation for Aquatic Animal Genetics and Breeding ,Shanghai Ocean University ,Shanghai 201306,
China; 4. College of Marine Ecology and Environment, Shanghai Ocean University, Shanghai 201306, China; 5. Water
Environment & Ecology Engineering Research Center of Shanghai Institution of Higher Education ,Shanghai 201306 ,China)

Abstract: Suzhou is one of the central cities in the Yangtze River Delta, which has recently been facing
increasingly serious eutrophication-related problems in the river courses in its urban area. To investigate the
structural composition, annual succession and responses to environmental factors of phytoplankton functional
groups in the river courses in the urban area of Suzhou, a bimonthly survey and its analysis were conducted in
2018. A total of 209 phytoplankton species were identified from 85 genera and 7 phyla throughout the year,
29 phytoplankton functional groups were markerd out, among which 19 (B, C, D, G, H1, J, Lo, M, MP,
P, S1, 82, T, TC, W1, X1, X2, Y and Z) were the dominant functional groups in this area. The annual
succession of phytoplankton functional groups was characterized as follows; B + C +D + HI-W1 + H1—P +
G +H1—M + S1 + HI. HI was found to be dominant throughout the year. The RDA analysis showed that
water temperature ( WT ), total nitrogen content ( TN ), total phosphorus content ( TP) and electrical
conductivity (Ec) were identified as the main factors affecting the changes in phytoplankton functional groups
in the urban river courses of Suzhou City.

Key words: Suzhou; urban river course; phytoplankton functional group; annual succession; environmental

factor
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