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Characteristics of zooplankton community in different types of landscape waters

and their influencing factors
ZHAO Kun, CHEN Ai, PANG Wanting” , YOU Qingmin, WANG Quanxi
College of Life Sciences, Shanghai Normal University, Shanghai 200234, China

Abstract ; Identifying the differences in environment-sensitive zooplankton community characteristics and influencing factors
among different types of landscape waters is critical for maintenance of biodiversity and protection of aquatic ecosystem.
Zooplankton was sampled from 35 sites in 8 typical landscape waters in Shanghai and in situ physicochemical variables were
measured in May 2014. A total of 40 species of zooplankton were recorded in the study area, of which 29 species were
recorded as Rotifera, 7 species as Cladocera, and only 4 of them as Copepoda. Cluster analysis showed the zooplankton
communities in all sampling sites were clustered into four groups: natural fresh-water lake ( Lake Dianshan), man-made
lake (Lake Dishui) , waters in AAAA grade parks ( Gongging Forest Park and Guyiyuan Park ), and waters in ordinary
comprehensive parks ( Century Park, Heping Park, Changfeng Park, and Chejing Park). Zooplankton species in the two
types of park were richer, of which about 40% were endemic species. While there was only 1 endemic species
( Harpacticoida) in Lake Dianshan, and three endemic species ( Bdelloidea) in Lake Dishui. In terms of species similarity,

the natural Lake Dianshan had the highest similarity (37.5% ) with the man-made Lake Dishui, followed by ordinary parks
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(33.3%), and AAAA grade parks (20% ). The species similarity between the latter two was higher (27.8% ) , while Lake
Dishui had a lower similarity with the latter two (18.5% and 12.0% ). There were only three taxa ( Brachionus angularis ,
Keratella cochlearis and Copepoda nauplii) detected in all types of waters. The relative abundance of crustaceans in waters
of AAAA grade park (88.8% ) was much higher than that in other waters. The dominant species in waters of AAAA grade
parks were composed of three large-size zooplankton species ( crustaceans). The dominant species in waters of ordinary
comprehensive parks were composed of four small-sized zooplankton species (rotifers). The community structures in both
Lake Dianshan and Lake Dishui were simple. Redundancy analysis showed water temperature, transparency, pH, and

chemical oxygen demand were significant factors affecting zooplankton community structure in landscape waters.

Key Words: landscape waters; zooplankton; community types; environmental factors
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Table 1 Characteristics of selected landscape waters and sampling sites

SRR IR B R i B IRARKFHAE

Types of landscape waters Waters and sampling sites Characteristics of waters

AR R R R IRR K, KR AR 62 km? TR BE K,
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Natural lakes

Wi AT

Urban artificial landscape lakes

AAAA YA PR
Waters in AAAA grade parks

LB ESE (/N VNN

Waters in ordinary comprehensive parks
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Fig.1 Locations of eight selected landscape waters in Shanghai
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Fig.2 Cluster analysis of zooplankton communities in landscape waters
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Table 2 Species similarity coefficients of zooplankton in different types of landscape waters

AAAA KA ELSTI/N P/ LN

Waters in AAAA Waters in {%7}((5)1 . ﬁm{ﬁﬂ
. Lake Dishui Lake Dianshan
grade parks ordinary parks
AAAA 2T
1 27.8 12.0 20.0

Waters in AAAA grade parks % % %
Az 35 N
AT 1 18.5% 33.3%
Waters in ordinary parks
7K W] Lake Dishui 1 37.5%
VELLIW] Lake Dianshan 1
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Table 3 Characteristics of zooplankton communities in different types of landscape waters
AAAA A7 ELSTIYNTE NI U
AT TRRATIKE Wi s
Waters in AAAA Waters in ordinary o K P
Lake dishui Lake dianshan
grade parks parks
AR Y P RIS 052  ZURfgiEm 026 EBRR 091  Zhdti 0.53
Dominant species and B4k 0.04  ZEHEERM 0 002 XYLk 0.07 T4k 0.14
dominance ¥ KHiGamiE 0.18  Zfheh 0.43
W/hRERM 015

FH2EEU Species number 21 25 7 15 <0.01
PR SR R SO FRERRRR  0.18%  S¥ERS 0.65% ik 0.42%  JHWIRE 0.63%
Habitat endemic species and SR 1.83% BEERER  0.02% i 8.23%
their relative abundance REBTPHE  0.18% HUN=HRE 0.16% fae 0.63%

BRERER 0.73%  f=dER 0.02%

i S 0.18% K=Miftm 2.68%

TSRS R  037% HbERR 0.02%

FRFERAE  018% FEFERR  0.18%

HRAEYTKE 0.18%  Bdelloida sp. 0.03%

I ENGTEE 0.18% MfEERLE  0.02%

[EEe: 0.02%

73 7% e R
R 0.48 0.1 0.18 0.53 <0.01
Simpson( D)
[ RAE T
Shannon( H') 1.01 1.23 0.37 1.01 <0.01
PR
Relative abundance 88.8% 0.6% 8.4% 19.0% <0.01
of crustaceans
B R L)
Proportion of species 26.7% 42.1% 0 22.2%
indicating oligosaprobity
PSR L]
Proportion of species 40.0% 26.3% 66.7% 44.4%
indicating o- mesosaprobity
iR AR L]
Proportion of species 33.3% 31.6% 33.3% 33.3%

indicating 3/B-ac mesosaprobity
L TGYHE R AR SE S % Sladevek (1983) 1)

2.4 VRIS SAKIEMIEIR R E R
2.4.1  FRBORIEIAREEHF

I TS RAKIR Z [ R BUE W 25 5 (R 4) o ISR /KIRR WT DO F1 TP B . i T 7K 8 A1
FELL . WK SpCond S HAH R ( TDS ,Sal ) Al Transparency 17 5 T HoAth =2 KAK 435 2.1 mS/cm |
1.4 g/1..1.0%cH1 135 cm, 1l COD,, BIHAUKMAR , 4 13.2 mg/L, 38 A Bl AR COD,, 7 25 T HoAl K M8, 55
34.5 m/L, 3ELLH NH,-N TN F1 N :P #) H HAh =2k, 20510 0.5 mg/L 2.0 mg/L 1 13.3 mg/L,
2.4.2 RTINS R R TR A O e [ R

ZE AT 17 BEHE (Forward selection, P = 0.01) JUARSMATIOES S 7R, FT 825 5000 /K (A (%) U o e v 2He A 2 22
3% WT Transparency ,pH ,COD,, NH,-N Fl TP 7SF0 A58 K+ W 252 (18] 3) . RDA HEP45 R iR 5 —HE
PR RER Ry 54.3% |45 —HEF IR 9.2% ., Horp B 1 LIV SO £ BIAZ K R NH,-N 3 B8 (5 1 2%
KRR AAAA LN FE 7K AR B RV 22 A2 W RE 19 J 3 52 ), HEUR NHL-N X R R AR A s e R, 3
NFE KR EESZ WT .COD Hl pH R 5EmaEL 3%
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R4 FBREKEFRERTFCPIHbrER)
Table 4 Environmental factors in different types of landscape waters ( mean+SD)

AAAA A TE KA

Waters i AAAA S TUNGYICEN K BB
grade parks Waters in ordinary parks Lake Dishui Lake Dianshan

WT/C 24.6+2.33 25.4+1.89 21.7+0.19 20.0+0.92
DO/ ( mg/L) 7.6%1.00 7.7+3.78 0.3+0.01 0.3+0.05
SpCond/ (mS/cm) 0.5+0.03 0.5+0.12 2.1x0.01 0.6+0.04
TDS/(g/L) 0.4x0.03 0.3+0.08 1.420.00 0.4+0.03
Sal/%o 0.3+0.03 0.2+0.06 1.020.01 0.3+0.02
pH 8.4£0.19 8.4+0.76 8.4+0.03 8.5+0.19
NH,-N/( mg/L) 0.2+0.14 0.10.06 0.1£0.01 0.5+0.09
Transparency/ cm 62.128.59 40.7+12.38 135.0+5.00 67.1x32.81
COD,,/(mg/L) 23.6+12.21 34.5+20.62 18.2+3.27 20.9+8.96
TN/ (mg/L) 1.2+0.89 1.4+0.64 1.120.33 2.0+0.42
TP/ (mg/L) 0.8+0.1 0.6+0.23 0.3+0.03 0.2+0.03
N:P 1.420.96 2.60.97 3.4x0.95 13.3+4.30

HWT: /K Water temperature; DO : % % Dissolved oxygen; SpCond: I HL 53 Specific conductivity; TDS: &L fif ¥4 [ & Total Dissolved
Solids; Sal: £:J¥ Salinity; pH: F&H#E Potential of hydrogen; NH;-N: 2%l Ammonia nitrogen; Transparency: % 8 Transparency; CODy, : fL27
%t Chemical oxygen demand; TN: £i%( Total nitrogen; TP: Total phosphorus &M% ; N:P. Z(BLt Ratio of nitrogen to phosphorus

3 iTFig

3.1 A RRDRIRTENT S WIHER R AR 2E 1

ST P Uie Sh R v LEL IO BT B IR 8 S5t WK A BT AT SRAE S BRI A T SR I b , Sl 7 Dy DU 2
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BSEIRAKMA , PESAE SE h FE B SAR (PEBF IR Y = 0.91) , FhRFE & ARG, Z ARV BOm AR T HAh = 2%
KA IR A BEABARAR, X AT AR f 0 PR i sl i i e T A 6 K A AR R S B 5—6 T T
i Rk A BILKSCR ), I ELAS IR0 87, 506 T /K s A I AR A K AR UG, 12 8 F S P 2 i
WORIEAR T RR , 235 | L 7 i A1) 20 R P A0 T S o A T A v 4 R B — i 3t 2 el K A, K A g
SESPIARXT D AT Sl MUK IR E TR 5, PR s AT 5 B0 IDRE SO BUINGR A BZE IR
IR TT, R 2 el AR A i i s R e d ol 42 6 RS 2 AL, JEZ AR R Bl J2 DU 2R K MR dwe i 1
TER LB N 2 . AAAA X PRI LSRR HT I I e M sy, W 7e 49 s £ I B o L AR v, mT g
TAZARPR A KA A A KRR A SR A AR X R A R AR A, — DT, 2K AR v 46
AT W RO oA AR A T i 52 20 sl 0 R A A AR I 8 A T AR B0 B K AR b 5 — T
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Fig.3 Constrained redundancy analysis of zooplankton communities and environmental factors
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IR AR /N T A W AN GE L), 764 2 Al — ORI 2 bl /N R PR T S PR 5 55 — T T, 2 bl 22 5 3 3
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