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Fig. 1 Monitoring sites in urban river courses of Suzhou City
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2.1 FHMETAEXRERKEEY
2.1. 1 REUKAAYI RS L5 A= Py

2020 4F- 5 H 22 2021 4F 3 A W [H] , £ 55 {1 15
MR AL BUTAAGY) 5 Fh , 20 BT (Potamogeton
crispus) . & M M B (Hydrilla verticillata) | %5 W
(Vallisneria natans) . 4 i ¥ (Ceratophyllum
demersum) F17/KJ& 5 (Cabomba caroliniana) ., P
A7 T ARAE S 2 A W i 0h 15,59 ~ 213.54 g/m?, Hip
IR B A e R, S 213.54 ofm?, 4 fEEAE W)
AR/, 0915.59 g/m?e G BRI R B, KW

M IE K BT AT B, AR 1.

RAE BRI A HES B ALt 10 Bl 4745
2 (Bellamya aeruginosa) LT IE B ok E
(Bellamya quadrata) . F I 3 # B (Bellamya
purificata) R NR(Radix lagotis) | T [E 5] [ 2
H A& W #F
(Macrobrachium nipponense) . 75 K & fi 1|
(Branchiura sowerbyi) CFERIIAIK 22 85] ( Limnodrilus
claparedeianus) . . B /K % B (Limnodrilus
hoffmeisteri ) FIWEWE 4f) M ( Eristalis tenax) o H:PAA
T ARAT P 249 25 ) A 0~188.55 o/m?, Ho i ALTE B
RIRA YRR, WAL,

KRR |7 R B (Hemiculter leucisculus) |
Ptk (Misgurnus anguillicaudatus) . 58 ¥ 1] (Culter
alburnus) 834 £11 (Rhodeus sinensis) Sl ( Carassius
auratusgibelio) . % (Ophiocephalus argus) F1 > I
#(Odontobutis obscurus)o FAFIAHE]0.16 ~
5.38 g/m’ AP EA YRR, WK 1

(Cipangopaludina  chinensis) .

®1 REKEHNHERFETFHENE

Tab.1 Classification and annual average biomass of macroaquatic animals

2 W%, BT S A R

Number Species name Latin scientific name D Annual average

simpson biomass/(g/m?)
1 L Potamogeton crispus 78.17
2 i Hydrilla verticillata 74.61
3 T Vallisneria natans D=0.75 26.19
4 S fh i Ceratophyllum demersum 15.59
5 YR Cabomba caroliniana 213.54
6 H AR R Macrobrachium nipponense 80.60
7 UL P bz Bellamya purificata 188.55
8 J5 I8 P bz 1 Bellamya quadrata 0.24
9 il 55 B4 e 0 Bellamya aeruginosa 0.20
10 e [ 9 Cipangopaludina chinensis D,=0.62 13.80
11 Bes hig Radix lagotis 6.93
12 FEHI K 228 Limnodrilus hoffmeisteri 0.01
13 I FC R il g Branchiura sowerbyi 0.01

14 TERLIAIK 22 5] Limnodrilus claparedeianus 0"
15 e i 4 1L Eristalis tenax 0"

16 AL S Misgurnus anguillicaudatus 3.39
17 % Hemiculter leucisculus 5.38
18 S i) Culter alburnus 0.21
19 g fif £ Rhodeus sinensis D,=0.46 0.16
20 i Carassius auratusgibelio 2.93
21 L fiy Ophiocephalus argus 2.34
22 Vb I i Odontobutis obscurus 0.45

RN E AR YRR T 0.004 g/m?,

Notes: * The annual average biomass is less than 0.004 g/m’.

http://www.shhydxxb.com



2 THE, 55 I3 XD R B K A A 9 45 A R AiE 401

2.1.2
DX FRAE
23 /> Wi i A 11 AW 43 A A DK A )
(F22), Horh K 5 REAEBR G545 B 9 10 ZR300 38 3
R i SRR 4 g B IR 5 K
T 6 UCRFE T A Wi i B BAE 7 A A
W7 I P44 4 171.00 g/m’, SARAA I BLAE 11 7,8
96.00 g/m*, £ H {3 Z [A] A= ) & 25 5 W 3 (P<
0.05) ; 35 BAUH BAE 7—11 7, HE A ek
11.52 ~29.74 g/m?, Hrv 104~ W7 17 & B K AU IS A
TCHEHESN Y, o5 P AUE SR I8 i e 2
Foadd > (&1 2)  HUOR P8 S W8ORD o (] 5] FH B2 20
BT AR SR AR IR S s KB T EHESI )

LB Ais R BTE W N SXa S 7/ R W | B

H A I8 0F 20 A AV RS V28 IR SR TR VAR
W BT AN NIRRT AR, it 75 Fof 3 o 40y Kk S 7
i e H o S S0, RIIRVE 2 15 Qe BK, o
SRS 2% o AR ST L TA AR B
WIS AEERT RSN RBR A7 A, 7618 TRl
AR R YR AR SRR 2 P K A ) i 8.54 of
m? , FG A B BRI 65 45 e G A AN AE Y b 2
TR R 5= FIK & LT SN R A7 AE

A5 W R AN | R A IR S R SERR
HORE S ISR, A WA R,
YIRS LG AR A s/ A5 2 — D B
G o DUKRLPIIE I A 8 AR X oK, R 20 A1
A R AR 2, S B TR A B A

100% [ 100% 100% ¢
90% | 90% | 90% |
"g 80% g 80% | i 80% :
g 0%t o 0%t Y 0%} .
£ 3 60%t = 8 60%| HE60%t b
25 souf E 5 50w 25 son| //
N8 40% R g 40%} Z S a0%t Z
BL 30wt H 30%f K 30%f
R 2%} B oo} & gyt
B 1%} B ot 10% |
0 0 0
BABE ORHER D FEDHS B Ea% W RAFEARE B TR O KD MR % 2 Ve D A0 I Y3 O E St m ol
W P EREE 2 SRR B T
B EAALE B %GRS B TRk
O %R

2 PN B R B K & A ¥ 5 Fa b 41

Fig. 2 Distribution proportion of large aquatic organisms in urban rivers of Suzhou

2.2 FIMIETIAE K RIS FRAFE
2.2.1 KBTS IEEHEIRAY I 2522 4k

S PR DX T 3 7K 5 FE s AR b an 2k 3 B, H:
KB U A Oy 2 E) T B 2% (P>
0.05) , /KR . pH A ik B AR i S A A
EWESAEAESA 2R 2 B ER
(P<0.01) , GVAFN B2 H Oy Z (8] B 2 251

5 (P<0.01) . KiEAE 1 HHEAL, M 9.46 °C, i

FAEAET H L R 3074 °CL, R 9 H L25.67 C.
B EEAE 1 H M, M 49.74 em, 9 H &K, H
37.34 em, oK 25 A, 84039 em, Z 7k B %
SRR B WA H B9 2.30 ~ 5.00 mg/L
0.23~0.40 mg/L.
2.2.2  JRFXT R AL KA S 3 A 15

FRUUKAEY) KB T B HESh B 02, 4y
SRR R A5 R AR 3 AT ALK BT B A DX 9 %o
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WA B2 5 (P<0.05) , A TTK W 4 1Y &
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RDA 455 i 7R 4 0 i o34 55 /K B G W RN
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ANTRIRR BE A7 A G, B4TE P ke 88 5 38 W B2 TE A OG
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Tab. 2 Species of large aquatic organisms in various points of urban rivers in Suzhou
FE-5 Number &ﬁﬁz P BUKAEY (Fh2) _ Haémi_cﬁ*ﬁiﬁ% ( ﬂ@‘é_) @%‘é( W%) J A% 51 FFREL
Sampling point name Submerged plant (species)  Benthic invertebrate (species)  Fish (species) argalef

1 SRR KA 3 4 2 1.69
2 AETE R - - 3 0.83
3 IACYN Y 3 5 - 1.49
4 AL 1 - - -
5 SRR N 1 - -
6 1B SIAT - - - -
7 Kk 3 - - 0.47
8 =] 1 2 - 0.67
9 TR 1 - 2 0.72
10 EANL 2 - - 0.32
11 FEIIHF 2 2 0.75
12 AL - 2 1 0.61
13 TR - - - -
14 UIREEi - - - -
15 ESAR 2 3 1.05
16 IR 3 8 6 2.55
17 HA B - - - -
18 HHET 2 4 1 1.29
19 TLIEHF - - - -
20 LU ] - - - -
21 EEZLi - - - -
22 JHESEIR - - - -
23 BT - 1 - -

it 5 10 6 -

TE R P 5 518 1 — 306 R PR R Z W R A B DK Y JRAICH HESI P B 2SR

Notes: The number in the table is consistent with Fig.1; The data in the table shows the species of submerged plants, benthic invertebrate and

fish collected at the sampling point.

=3

7o 3 XA B 4R K R AR R AR AE

Tab.3 Characteristics of annual water quality indexes of rivers in Suzhou City

JK BT8R Water quality 202005 202007 202009 202011 202101 202103 P
KR WT/C 22.55+0.68 30.75¢1.22  25.67+0.42 18.26+0.41 9.46+0.92 14.69+1.41 s
pH 7.76+0.72 7.54+0.14 7.73+0.15 8.010.92 7.73+0.25 7.67+0.37 st
RS EAR TDS(mg/L)  319.91+113.31  311.57+7.01  277.04+112.54  396.00£79.24  265.30+23.56  251.04+15.95  **
H1L FH Ec/(psfem) 627.00+258.93  662.00+96.47 574.87+224.93  618.17+116.53 400.40+55.92  410.57+21.90  **
A DO/mg/L) 3.43+1.24 7.45+5.07 4.92+1.29 6.69+2.30 9.82+6.79 9.59+1.56 st
B W SD/em 46.09+11.62  40.39+9.66  37.35+11.84 49.45+6.85 49.74+7.99 46.13+7.71 o
ik Fv/(m/s) 0.1320.17 0.62+0.32 1.25+1.15 2.78+0.31 0.67+0.42 0.34£0.10
JK T Depth/m 1.73%0.76 2.18+0.59 2.02+0.73 1.87+0.62 1.9620.61 1.88+0.75
S TN/(mg/L) 5.00+2.64 3.13%1.30 2.30+1.59 3.47£2.24 3.88+2.07 4.00+1.28 ok
kT TP/(mg/L) 0.36+0.29 0.240.10 0.40+0.11 0.24+0.22 0.23+0.17 0.28+0.15 sk
S8 NH,"-N/(mg/L) 1.69+0.97 1.52+0.77 1.6120.34 1.56=0.48 1.42+0.84 1.53+0.67 o

VE : #4FR I P<0.05 5+ 7R W 3 P<0.01.
Notes: ** (P < 0.05) and *** (P <0.01) mean significant difference within month.
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Tab.4 Comparison of water quality in Suzhou urban rivers with or without different aquatic organisms
- HRAEMTCH RIS
DUKAE - o -
AVAKR Sk He ) HES ) o "
- resence of PEREEN JofaZ
IK TR AR Absence of Presence of Absence of . .
. submerged . K Presence of fish Absence of fish
Water quality submerged plants  macrobenthic macrobenthic
plants . R (n=18) (n=120)
(n=44) (n=94) invertebrates invertebrates
- (n=54) (n=84)
KR WT/C 21.29+6.94° 19.76+7.17° 19.58+7.43" 20.35+7.08" 22.22+6.71° 19.96+7.15*
pH 7.78+0.48" 7.71+0.86" 7.74+0.50° 7.73+0.79° 7.82+0.55° 7.72+0.78"
BRPE R ER TDS/(mg/L)  297.00+48.69*  306.53+101.77*  292.6+25.69"  305.33+94.85"  302.76+49.04°  303.59+92.62"
L3R Ee/(ws/cm) 548.50+99.36" 549.00+217.46"  546.05+121.50" 549.31+197.02*  558.47+93.98"  547.48+197.47°
R4 DO/(mg/L) 6.42+2.32° 7.24+5.04° 5.72+2.95" 7.19+4.55° 7.01+3.83" 6.98+4.47"
75 B BE SD/em 45.54+13.25"  44.39+9.21° 49.00+12.00* 44.01+10.20" 47.50+15.68" 44.38+9.74*
T Fyv/(m/s) 0.79+0.83" 0.49+0.51" 0.31+0.23" 0.63+0.68" 0.87+1.00° 0.54+0.58"
JKIR Depth/m 1.96+0.58" 1.93+0.74* 1.69+0.56" 1.98+0.71° 1.86+0.52" 1.95+0.71°
B TN/(mg/L) 3.15+1.33" 3.94+2.30° 3.84+1.30" 3.64+2.16" 3.46+1.64" 3.70+2.12°
S TP/(mg/L) 0.26+0.11° 0.28+0.21° 0.26+0.12° 0.28+0.19° 0.30+0.13* 0.27+0.19*
A NH,"-N/(mg/L) 1.46+0.84" 2.86+1.14° 1.56+0.87* 1.65+0.92° 1.65+0.72¢ 1.70+0.63"

TE ARYE UK OB HES) Y | 38 A JEXT LU ZE N ERBE R 7 3 VR 22 5, N 23 SRR iC o a Rl b BIUCK A 8 8 PR 22 e TR Il

a2 N JE #2857

Notes: According to the presence or absence of submerged plants, macrobenthic invertebrates and fish, and whether there is significant
difference in environmental factors in the control group, if it is marked as“a”and “b” respectively, there is significant difference in the group,

and if it is marked as“a”, there is no significant difference in the group.
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Fig.3 RDA analysis of environmental factors in large aquatic communities and sampling sites
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o ) O ) Gy £ R L R RE AT B AP K R

P 2018 4F, IR M T 23 S5k it Tl rh R AT
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1M1 2020 4F 23 57E O AT 11 45008 3 1 DK AE
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3.2 BHMETHTEESREPREKEEYH
2H R AE

IR TR JECATS T3 HE Bl ) 1 4 45 A ) 22 R R
EABYIMEE , PREELE S R G W) ARG R A AE
R B4 7 T EA A AR S IR AR
R BT TG ME S ) 2 AR VIR 32, Hep
AR IS B 2 . WAEY D RERE M, W
FENPARS P A RAIR K 7 N S T 1
KR B R R PRI AR Y, OF BTN A &
DA AR K= Uil B IR o CHT I A0 3 iy e
(K ROCRIEAT T LU 9T, K BT 1 8 A AL
LK R TR Y S e R B T, BN S
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ESdEN

UK R BEAR JCH HESh B | 2 e A7
TEH A FR S, WFFE R W & AT i 58 E Je)
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Distribution characteristics of large aquatic organisms in Suzhou urban rivers

DING Jingxiang', LI Bin', ZHENG Haisu’, LIU Jinlin', WU Tingjian', LIU Fucai', ZHANG Shengman',
HE Peimin'

(1. College of Oceanography and Ecological Science, Shanghai Ocean University, Shanghai 201306, China; 2. Shanghai
Aquatic Wildlife Conservation and Research Center, Shanghai 200092, China)

Abstract: In order to study the temporal and spatial distribution characteristics of large aquatic organisms in
Suzhou urban rivers, this study began in May 2020, monitored the large aquatic organism indexes and water
quality indexes of 23 sections of the main rivers in Suzhou ancient city area for one year, analyzed the
temporal and spatial distribution differences of physical and chemical factors, and discussed the influencing
factors related to large aquatic organisms to reflect the restoration degree of Suzhou rivers. The results showed
that water temperature, pH, TDS, conductivity, dissolved oxygen, transparency and ammonia nitrogen had
significant differences in different months, and total nitrogen and total phosphorus had extremely significant
differences in different months. During the study period, a total of 5 species of submerged plants, 10 species
of macrobenthic invertebrates and 7 species of fish were detected in the urban rivers of Suzhou. Among them,
the Simpson index of submerged plants was the highest and the structure was the most uniform. In each
section, the margalef index of canglangting bridge was the highest and the species were the most abundant.
There were significant differences in flow rate, total nitrogen and ammonia nitrogen between groups with and
without submerged plants. According to the presence or non-absence of macrobenthic invertebrates, there
were very significant differences in velocity, water depth, transparency and dissolved oxygen; According to
the presence or non-absence of fish, there was no significant difference in water quality indicators. The
results of redundancy analysis (RDA) also showed that ammonia nitrogen, water temperature, dissolved
oxygen and transparency were the main water quality indicators affecting the distribution of large aquatic
organisms in urban rivers.

Key words: Suzhou urban river; submerged plant; macrobenthic invertebrate; fish; biodiversity;

redundancy analysis; water environment restoration
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