%40 % 51 KAER ¥R E Vol.40,No.1
20194 1H Journal of Hydroecology Jan. 2019

DOI1:10.15928/5.1674 - 3075.2019.01.009

K0 B R F

oA EH A

(AEC R

WYE Th 4 B % G MR AE

A

Q. RARE BRI THELFRRAFEAEZAMN L, FEKFHEFRERRAELHFRF O, LR LE  214081;
2. THA¥RBFERILAR LY  214122)

FEE P TR R A Z R v R RRBEIRS Y K R T A A AR RAAESBE N T M
W TR 4, T 2014 4E 7 A & 2015 4F 6 A XHZK 4 MK (AL B, C, D) W sh ¥ #1728 A % AE, LU
L VR S ) BEE A AR R R L, SRR RO LA T R sh ) 104 J&@ 207 B Hoh A
Y 37 JE 88 B, 4ttt 38 JE 76 R, B 17 B 29 A AR 2K 12 JE 14 Fh L WA SR 2 1 BLAE 8 A (63 Al L fie b
HELEE 2 A (25 B 5 2 AU ) FhBCR 20 e B0 R E SRR B B T OK VR . IR s R AL R Y
W23 135.35 A~ /LA 2.38 mg/L, JiAE sl ¥ #0148 R 3= B 02 0 B W U A VR U S ) T AR g R AR g R T B

W I S W A Wi R IR S W R IR A R R S

SR AR EEMEY R NE TR BT R

A% PR e S 4y L JRUAE B B ORI 2 S BRI A B I O B R R R & B R R S AR R B AR ER
EF LRI RSB EEMEY R RIN C X>D K >B X >A X, RS BUAR H B T 78 10 5L A
B, TRUR SN 2 BT R BOR TR B K BT A AT R I R I R K B s e R IRE SRIRE R R R E TR
JUAR BT R W], TN.DO,Chl-a B pH 2 5 W0 i Ui 3 90 #E 98 45 1 3 2572 A i | BRI IR 77

5K R 1R - T BLI) W) UEANT 1R W S ) s TEVE SR s LE W 2 A K BOPEARY

HRESES:QL45 MERAR ARG A

i HRL I Ay R A S B — S R X A ST 8 v K
7,20 el 70 ALK BEE I i) 4 2 48 T P s &
Ji& o N 2T S A ), BRI KO 2 AR R B K
Ll LA T % L I A R A K A 4 A5 A A R IR s D
A T /NRIAL T K AR, T LI K AR 1) 35 7R
A 7K AR T 7 (28 S 4, 19965 2R AR S, 2008),
PR H B AR EE, A 2002 AF A, TG B T B
X R T AR A A TS KR L R IR W L B
J1oK EASB S LR R IR R BRI AR A TR
(M 21 %24, 2008 3 R 245, 2009) 5 I F 2006 4F 2 52
Jite T R AK L I H 2R SR B IOK A B AS
FIH B UGE, BAES RE NG e B %
PR (BRE KSR, 2009) . B 2 KAELEER
45 it A= 2 R B8 =2 1) 09 b AT L TR R R R 2 A
P PR U TS Y 1 A K R RN AR K B A 48 AR S

Wi B 2017 -02—12

ESWB LA AR A (BK2012093) ; B K B 36 %&
PG 3 /AT R R K B AR AL A S A
(2015DKA30470) ,

EE BN AN 1991 2k, L, B+ W58 07 1 Ry K A AR A
E-mail:2015813037@njau.edu.cn

BIEEE &, E-mail: xup@ffre.cn

XEHS 1674 -3075(2019)01 — 0055 — 09

RO TR AR (M 4,2015), 7ETL
HR LR B0 Brb, Jo 8 T K 1 A A L 20 km?
YERESETEEKX,IET 2004 48 3 A @, Hrp &3
R 25 15 4 ) 2 Dl b (A v G R ) 47l 2
SRGE S CIBTER i e R DN 3 2 X e A 13 U
WA AR AWK W T A L IR T B4 B RCR (RE
4,2013),

H F . A 6 B AR SR E R 2 02
KT G 7K BT PF o S 18 52 H R 58 (W 40 4255
20085 FATMUEE . 2014) 3 £ X5 V7 Ui ol W Tk 7% 245+ S HL
X W AT UEAT AR IR I BF S D . PR Sh AN 2
4 8 S BN A AR AL S WA AR A R RO G SE A N 4
H MR AR B RS 55 Yiie i 2P 2
— L 2 AR I AF B Y A2 Bl AR B B o ) s
KIS RS . Ak, s W8 R
2 22 P A S 1) T S AEDRL L B 3G I T 45 T e 2 R Al B
Bom i VR T CE I 45, 2003) . AL, AR SCHE T
2014 4 7 H & 2015 4F 6 H JR4E R A 45 R 0 T
o R U T 0 R Ui S ) R R A B AR S R X
DL S FL Il A K R AN 25 A R TR SR LR 2
WA



56 F40%F 1M KA X

* 2019 % 1 A

%

1 #HE5RFE

B3R X E TR

FOEW AR 2 W R ARVE K ZY 6.0 km, pg b
P& 0.3~1.8 km, % 8.6 km* (& 1), L5 FHF.
E RPN TSI 8 S p o T L1 ' o s B S VO s
S5 ABLC.D X, 5S4 AE S 75 0 5L A PG B
W BRI . o A DKCHE AT S T AR S R R K A A
FAE TR B X 2 IF i i U8 008 5 V8 36 B R K
AEAE RS A TR C KW R0 TR TR (KR
MM s DI L JE R LR AR

1.1

1 EEHHERZRIURERSH
Fig.1 Sampling sites of zooplankton in the lakeside

zone of Wuli Lake
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B RAE AT 2 5%,1.2.6.7.8 SEEHHKF
WK AR, 3 SR 5 SUEREMENA D&
BB, AW T 2014 48 7 A & 2015 4F 6 A
HEAT B RAE . FEIK R FE S 4301 v, 38 H 8L D
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1.3 HRNRESHN
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1.3.2 ZEHE AW RREGMHS LA
PLBL B R K A AR AR R AT SO TR B, 5 B% 0.5 m SRR
TRAKHE T LA 1068 8RR I 4 7] 52 96 %
ULUE 48 h J e 4 I 5 A B 60 mL, SR 5 73 591 W
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Tab.1 Physicochemical water quality parameters in the lakeside zone of Wuli Lake
. wWT/ Tur/ DO/ TN/ TP/
= A =
C NTU mg + L7 mg * L7 mg e+ L7
12 6.4840.43 7.7245.66 7.1940.08 12.26+0.42 2.1940.67 0.0840.05
R 7 1 8.09+0.12 9.19+4.36 7.4640.45 10.21+0.70
2 6.1540.52 3.32+1.05 7.87+0.13 10.102.94
3 8.2340.37 6.53+2.64 7.1540.32 12.2411.04
B 4 17.70+1.06 5.18+2.27 8.4340.45 11.56+3.02 0.89+0.27 0.1140.07
5 22.407+0.66 9.13+2.97 8.33+0.42 7.58+2.20
6 24.03+0.81 7.63+3.20 8.1040.46 13.14+1.80
S 7 31.1540.82 20.85+9.51 9.24+0.56 7.70+3.60 2.49+0.64 0.11-0.05
8 26.407+0.28 18.40+8.00 8.2940.34 5.7641.73
9 24.45+0.74 20.50+6.28 8.6340.29 6.96+1.82
k2= 10 17.59+0.36 7.79+2.90 8.40+0.06 4.80+0.81 1.6140.33 0.20+0.12
11 13.41+0.81 12.39+3.93 7.3040.09 7.5240.26
POY-P/ NH; -N/ NO3-N/ CODw,/ Chl-a/
=1 A
mg e+ L7 mg * L7 mg * L7 mg e« L pg e L7
K2 12 0.030.01 0.2540.15 3.14+0.70 2.34+0.50 6.81+2.15
B | 0.01+0.00 0.2340.51 2.0340.03 1.53+0.40 48.61+17.00
"% 7 0.02+0.01 0.5140.11 2.9840.03 2.7740.53 70.53+20.85
’E 10 0.05+0.01 0.25+0.12 2.67+0.07 1.9440.23 23.1946.55
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Fig.2 Monthly variation of zooplankton species number
in the lakeside zone of Wuli Lake
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Fig.3 Spatial variation of zooplankton species number
in the lakeside zone of Wuli Lake
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Tab.2 Zooplankton abundance and biomass for each taxa

in the lakeside zone of Wuli Lake

FHE/ HxTFERE/, YR/ MEX A/

By
- A« L1 % mg * L™ %
S A 3h 1644.75 52.46 0.08 3.45
ey 1329.65 42.41 1.60 66.96
SRS 9.92 0.32 0.2 8.33
e 2 151.03 4.82 0.51 21.26
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Fig.4 Monthly variation of zooplankton abundance

in the lakeside zone of Wuli Lake
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Fig.5 Monthly variation of zooplankton biomass
in the lakeside zone of Wuli Lake
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Fig.6 Spatial variation of zooplankton abundance

in the lakeside zone of Wuli Lake
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Fig.7 Spatial variation of zooplankton biomass

in the lakeside zone of Wuli Lake
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Fig.8 Monthly variation of zooplankton diversity indices

in the lakeside zone of Wuli Lake
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Fig.9 Spatial variation of zooplankton diversity indices

in the lakeside zone of Wuli Lake
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Tab.3 Dominant species and dominance degree for each month in the lakeside zone of Wuli Lake

TR VR e By B i S A

R
7 8

9

10 11 12 1 2 3 4 5 6

BTW5e . Dif flugia glans
BRI AP 5T M Di f flugia globulosa 0.027
X AW H Dif flugia gramen 0.047 -
KW Dileptus sp. - -
RIKIREE . Leprotintinnus sp. 0.036 -
[0l 4686 0 M Lynophra retractilis - -
P %5 8L Serobilidium sp. - -
RUR B e Tintinnidium entzii - -
W5E L B Tintinnoinea - -
VLI Fe R Tintinnopsis kiangsuensis 0.021 -
TR 5T Tintinnopsis wangi 0.098
R Vorticella sp. - -
SU 8 50H B Anuraeopsis fissa 0.030
TR R4S . Brachionus urceus - -

e NE R Gastropus hyplopus - -

fh R L H #8 H Keratella valaa - -

BIE M 48 W Keratella cochlearis 0.089 0.046
TR B W 48 I Lepadella patella - -

R 2 M4 W Polyarthra trigla 0.118 0.280
BRARPEBH B Synchaeta pectindta - -

SEEIR S B A8 B Trichocerca lophoessa - 0.083
t /N SERFE W Trichocerca pusilla - -

S S5 B 5 B Trichocerca similis 0.057 0.028
T4 Copepod nauplii 0.155 0.050
K% 5% Bosmina longirostris - —

0.054 -

0.020 0.025 - - - - - - _

- 0.022 - - - - - - -
0.048
0.076 - - - - - -
0.389 - - - 0.056
0.064 - - - - - - - -

0.036 0.152 0.000 0.085 0.123 - - 0.029
- 0.037 - - - -

- 0.045

0.060 - - - - - -
0.043 - - - - - -
0.414 - - - 0.184 0.058 0.070
0.024 -
0.240 0.243
0.030 -
0.038
0.020 - - - - - - - -

0.033

0.379 0.095 0.173 - - 0.030

0.068 0.235 0.197

0.056 - - - - - - - - -

0.038

0.168 - - - - - - - -
0.041 -
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Tab.4 Dominant species and dominance degree for each sampling site in the lakeside zone of Wuli Lake

L

N T SR A S T B 5 0 0 e

1 2 3 4 5 6 7 8
FRAURFE R Tintinnopsis wangi 0.090 0.236 0.218 0.086 0.252 0.227 0.134 0.205
4 B Vorticella sp. - - - - - - 0.025 -
BRI £ B 58 1 Keratella cochlearis 0.089 0.034 - - - 0.075 0.099 0.064
555 Z e MU Polyarthra trigla 0.228 0.050 0.060 0.150 0.041 0.096 0.102 0.065
iR IEBH B Synchaeta pectindta - - - - - 0.028 - -
T Gk Copepod nauplii 0.056 0.036 0.036 0.060 0.028 0.076 0.030 0.039

2.6 FEHMERERFHEXM

Fie R 2 B =1 00 L BB > 25 Y bR v o
LTV TR U B W HEAT ORI L B AR Y 12 Fh R
W sh . 353 Htk A7 DCA 2387 (& 10) . 4558 R,
HeFp B B K (LGA) e KIH 0 2.619, B ik £

RDA JEAT4H M HER .

(=}
—

-1.0

-0.8 1.0

ACERBFEZHA IR E TR AMURKERE M DR L
FHEMLSPL: R F 5T M SP2 X H AP 7 M SP3. LK 4 58 iy
SP4 . F LA FE ;s SPS T IR 58 5 SP6 . YR LA H 5 SPT.
HY MEEAE R SPS BT fu F 4 s SPY . it iR G A 48 Bt SP10.: 4
fEZ MR s SP11:RE/N S e #e s SP12: KA 41k

E 10 #®#H5FEMEERXFREN RDA #FE

A spring samples; Il summer samples; Aautumn samples;
Owinter samples; SP1: Difflugia glans; SP2: Difflugia gra-
men; SP3: Tintinnidium entzii; SP4: Tintinnopsis wangi; SP5:
Tintinnopsis kiangsuensis; SP6: Anuraeopsis fissa; SP7: Asplach-
na priodonta; SP8: Keratella cochlearis; SP9: Keratella valaa ;
SP10: Polyarthra trigla; SP11: Trichocerca pusilla; SP12; Cope-
pod naupli

Fig.10 Relationships between zooplankton species

and environmental parameters by canonical
correspondence analysis (RDA)

RDA J3Hraf H 7 (8 5) L 1 3 fll i R
FRAE(E S AR 88.7 00, SR WTIX 3 AR b T 28 K& 7
8 B IE DXL 60 7 105 3 00 0 A1 4 R o I Tl ) R A (B
o 0.256 A1 0.133 JLfigRE 1 Ui Sl ) 1 v AL S

) 71.8% s R AAE 10 FHEREE R+, TN.DO. pH
Fl Chl-a J& 5 1 HLIW U HT 77 U 20 W) B 9 45 Hh) AH OC
PR SR 1) A 58 7, 2o DO A 56 5 1
(r=0.66), I H &I [ 215 5% w37 i 2h W) 7%
S KL I PR 8 TR -2 R () 0 I v R 2 0 2R 1 I i
Y EFE 2 TN, pH.Chl-a #l & CODy, % Wi, I H
5 TN.pH.Chl-a il & CODyy, & TF 4 56 ; Bk & Z 77
liFsh¥) £ %2 DO pH & WT B, Fk & F 75 iF
YA 5 DO RIEME, 5 POT-P.pH Al WT &£
Uik B
x5 HMAXNFSH(RDA)ER

Tab.5 Canonical correspondence analysis results (RDA)

LD L L b3
TN 0.42 0.52 0.13
pH 0.56 -0.01 -0.50
DO -0.32 0.66 0.10
PO{-P 0.32 ~0.37 0.49
NTU 0.39 0.45 -0.46
WT 0.44 -0.03 -0.57
TP 0.39 -0.21 0.33
NH{ -N 0.35 0.26 -0.25
Chl-a 0.34 0.09 -0.53
CODw» 0.39 0.45 0.04
FEAE{E 0.256 0.133 0.092
e A 358 A e 0.835 0.877 0.796
BitFEE S
J& b K s 25.6 38.9 48.1
J& Bl IR 8 56 & 47.2 71.8 88.7
ML TR R AIE 0.542
3 itig

3.1 EHIPHNBEELEMTH

WA O T CH LR RS R R EE .
AT 38 R T3 o ) A 5 TR B I A /N LK AR
M EE KA EYRET FEFEWEYRIERE
FEAL G 8 A B (R 25, 2015) . A HIF5 7E L
Wy AL S IR R Sh ) 207 B, BEVE RO R BN
NI i Bl ) ) R BSOS B O S A R BSOR SF B Y L
A v A D DA O R X S RN E A G
FULIAT LI 31 R0 K R F 5 4 R S Bl (R O 2R 4%
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2008 M5 ANAF . 2014) s AR AR IR A 45 5L, L B W)
Fi 5 1950 — 1951 4F By 4 £ 45 R 8 4% 3 (190 Fio
(FTEFRAE,1962) 5 Ak, 5 2003 4F H HL 48 2 kL
128 S JE 2 R A 25 R AR Eb L I vk R A A e Y 4
BOM A= BE AR AR i, 4 ) BT 2.3 %5 3.5 £
2006 — 2010 4F 454 K ), 1O BT e T AR Y
N TR - He P 5 7 90 % DA _E HO K BLAR 2 i fa
Fofr o IF) B S 7tk 4 W 25 ¥, DR I AR s e o — S ) M B
W BRE KSR, 2009) . 82 LLIRHE 3 0 £ & 08
AP, B w0 e 2 B KA 3h W o B (X
85,2010) , PR b 25 1 4 AT O E — o B b
TR A B ) RS U R Ak SE 4 R ) (Korponai et
al,2003) , X I 78 ) b 28 B0RN =F B2 1 38 DL/ BY 3 Ui
YA e A . L TR A W X DA R
P A AH TR I 5F KB s W) 4 8 CEAE
HAE,2008; R .2009)
32 EHIPIGENTZHEREZMET
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Zooplankton Community Characteristics in the Lakeside Zone of Wuli Lake, Taihu Lake
DAI Pei', LIU Kai', ZHOU Yan-feng', ZHOU You?, XU Pao'

(1.Scientific Observing and Experimental Station of Fishery Resources and Environment in the
Lower Reaches of the Changjiang River, Ministry of Agriculture Rural Areas,
Freshwater Fisheries Research Center, CAFS, Wuxi 214081,P.R.China;
2.School of Food Science and Technology, Jiangnan University, Wuxi 214122,P.R.China)

Abstract: Wuli Lake is a typical shallow urban lake in Wuxi City. Since March of 2004, an ecological resto-
ration project has been ongoing in the lakeside zone of Wuli Lake. The lakeside zone (shoreline) of the lake
plays an important role in maintaining species diversity, intercepting land-source pollutants and purifying
water. In this study, we investigated the zooplankton community structure in the lakeside zone of Wuli
Lake and assessed the water quality based on the results, aiming to provide data for assessing the ecologi-
cal restoration and integrated improvement of the lakeside zone. The lakeside zone was divided into four ar-
eas: A, under treatment, desilting and restoration of aquatic vegetation; B, under treatment, sediment
dredging and restoration of aquatic vegetation; C, wetland construction along the lakeshore; D residential.
From July 2014 to June 2015, zooplankton samples were collected monthly at eight nearshore sites in Wuli
Lake and water quality parameters were measured, including pH, dissolved oxygen (DO), turbidity
(Tur), total phosphorus (TP), total nitrogen (TN), permanganate chemical oxygen demand (CODy,) »
chlorophyll-a (Chl-a), ortho-phosphate (PO} -P), ammonia nitrogen (NH;-N) and nitrite nitrogen
(NO3-N). A total of 207 zooplankton species belonging to 104 genera were identified, consisting of 88 pro-
tozoa species (37 genera), 76 rotifer species (38 genera), 29 cladocera species (17 genera) and 14 copepod
species (12 genera). The highest species richness occurred in August (63 species) and the lowest occurred
in February (25 species). Natural bottomland had a more positive impact on species richness than cement
revetment. The average zooplankton density and biomass were 3 135.35 ind/L and 2.38 mg/L and protozo-
ans and rotifers dominated total density, while rotifers dominated total biomass. The zooplankton commu-
nity structure presented obvious seasonal differences. Cladocera density and biomass was highest in spring
and lowest in summer, while the density and biomass of protozoa, rotifera and copepoda were highest in
autumn and lowest in winter or spring. Spatially, zooplankton density and biomass in the eastern lake were
higher than in the western lake, both following the same order, C_>D>B>>A, and presenting significant
spatial differences. Based on the diversity indices and density of zooplankton, the water in Wuli Lake was
polluted moderately and slightly eutrophic. Redundancy analysis revealed that TN, Chl-a, DO and pH
were the important environmental factors affecting zooplankton community structure.

Key words: Wuli Lake nearshore zone; zooplankton; community structure; biodiversity; water quality



