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Abstract: Investigations were conducted in July (summer) and December (winter), 2012 to evaluate the
characteristics of zooplankton community and its relationship to environmental factors in Nansi Lake (Table
1). Combined with historical data, the temporal and spatial characteristics of zooplankton community were

described. 163 zooplankton species, including 78 Rotifera, 65 Protozoa, 17 Cladocera and 3 Copepoda (Table
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2), were identified in Nansi Lake. Seasonally, species number of zooplankton in summer (141) was higher
than that in winter (105). In term of four lake regions, the majority of zooplankton species were found in the
Weishan Lake, followed by Nanyang Lake, while less in Zhaoyang Lake and Dushan Lake (Table 3, Table 4).
The average density and biomass of zooplankton species in Nansi Lake were 2 192 ind/L and 2.27 mg/L
respectively. Most of the zooplankton species have higher density and biomass in summer than in winter
except the Protozoa (Table 5). Diversity of zooplankton community in Nansi Lake was assessed using
richness indexes, Shannon-Wiener indexes and evenness indexes. Results indicated that the zooplankton
diversity in summer was higher than that in winter in Nansi Lake. Stepwise regression analysis on the density,
mass and diversity indexes of zooplankton with the environmental factors indicated that total nitrogen is the
significant factor on zooplankton density; total nitrogen and water temperature are most important factors on

zooplankton mass, whereas pH and conductivity had the strongest direct effects on zooplankton diversity

(Table 6).

Key words: Nansi Lake; Zooplankton; Community diversity
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Fig. 1 The sampling map of zooplankton in Nansi Lake
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Table 1 Physicochemical indexes of Nansi Lake in summer and winter (Mean +SD)

51 %%

W7 EES X7
Environmental factors Summer Winter

itk Temperature (°C) 29.4 +2.41 10.8 £2.19

7K it Water temperature (°C) 25.4 +0.84 7.7 £0.47

Jeilt Soil temperature (°C) 23.5+0.94 9.3 +0.66

EWJE Transparency (cm) 40.5 £14.89 51.0 £19.17

7KK Water depth (cm) 157.0 +64.02 165.1 +46.07

4 Dissolved oxygen (mg/L) 9.1+0.14 10.6 +0.80

FRBE pH (25°C) 7.9 +0.38 8.2+0.17

1L §:#% Conductivity (pS/cm) 1217.0 £275.90 1402.0 £164.16

IR (CaCO3) pH CaCOs; (mg/L) 196.5 +£21.76 194.5 +25.94

% Total nitrogen (mg/L) 2.7 £0.99 28 £1.72

&Lk Total phosphorus (mg/L) 0.13+0.13 0.06 +0.03

1452 a Chlorophyll a (pg/L) 22.2 +16.05 28.3 +12.76

1k 24 T4 5 Chemical oxygen demand (mg/L) 85.3 +38.57 225.3 +66.16

* 2 BNHEHXELFTRISEYYRRES T
Table 2 Numbers of zooplankton species in four lake regions of Nansi Lake
HWIX Gt
Numbers in four lake regions vE= &k
ity Al B 3 1 Summer - Winter - Summation
Weishan Lake Dushan Lake Zhaoyang Lake Nanyang Lake

J5 454 Protozoa 34 31 33 40 42 65
% Rotifera 54 35 38 42 47 78
K2 Cladocera 11 5 6 1 13 17
ke Copepoda 3 2 3 2 3 3 3
it Total 102 73 80 95 141 105 163
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2K 2ind/L, BEAEZEN 4ind/L, B AZEFIRS
JE 1 LA 2 FOAS 2 5 E TR 1%
VBRI A el 2.27 mglL,
o, JRAESIYN 0.02 mg/L, A ER K 1%;
i 0 2 1.98 mg/L, 5 98%: £ #1254 0.04 mg/L,
i 2%; BN 0.03mg/L, (5 1% (£ 5).
i VUl 21 ok 2 302 ind/L
(AL TG 451 ~ 4 055 ind/L), ~EXJEME N
2.77 mg/L (0.55 ~ 4.76 mg/L). K FV-Iy#
R R I i AR R BT OFERFE A, B



1 Wi #3 s DU s v SRR S L S IABE N T IR G R <117 -

R 3 EHUBERESYRES RSB

Table 3 Dominant species of zooplankton in Nansi Lake

45 P B GndL) LR () TR (00 L
Season Dominant species Density Density percentage Emergence Dominant

percentage degree

T GBI 5% B Tintinnopsis wangi 2330 0.042 0.783 0.038

SR L0 H Anuraeopsis fissa 2560 0.050 0.783 0.032

#1158 246 H Brachionus angularis 3230 0.056 0.870 0.062

gz KBS Filinia longiseta 1980 0.038 0.913 0.028

Winterand  HiJi {6 %8 t Keratella valaa 2160 0.036 0.783 0.102

Summer B %2 i 4t Polyarthra trigla 13 800 0.292 0.957 0.291

1% /NS5 & 46 1t Trichocerca pusilla 23830 0.042 0.800 0.066

JE4S t Cyclidium sp. 2860 0.068 0.700 0.042

W2 JE L H 48 HL Keratella cochlearis 6680 0.182 0.800 0.083

TR A4S 56 T, wangi 2550 0.049 0.826 0.041

FURfaLUEE A fissa 2820 0.054 0.783 0.043

fI5E 46 1 B, angularis 3450 0.067 0.957 0.064

SEAER A6 R B. calyciflorus 1260 0.023 0.957 0.023

FES B R4 L B. forficula 1380 0.027 0.826 0.022

Summer 4 R 6 HL B. schizocerca 1230 0.024 0.913 0.022

K =% B F longiseta 2160 0.042 0.913 0.038

e o F A2 e K. valaa 2280 0.044 0.783 0.114

%2 e B P trigla 14700 0.284 0.957 0.271

W5/ SR F IR T, pusilla 3600 0.059 0.870 0.060

- JIEE4S Hy Cyclidium sp. 3240 0.078 0.600 0.048

V\;imer WE 0 S B K. cochlearis 7770 0.191 0.957 0.091

EI %2 Bt 2L P trigla 10 860 0.273 0.957 0.267

= U R PR S b RS

Table 4 Dominant species of zooplankton in four lake regions of Nansi Lake

3 ol g WA T )
Dominant species WeishanLake Dushan Lake Zhaoyang Lake Nanyang Lake
F AL 5% 4t Tintinnopsis wangi + + +
ZUR LU T Anuraeopsis fissa + + +
#1988 & %6 1t Brachionus angularis + + + +
SV R B. calyciflorus + +
BY LR R fe i B. forficula + + +
ZLE R4 dL B. schizocerca +
K: = B #¢ 1 Filinia longiseta + + +
i b £6 46 . Keratella valaa +
£ %2 K46 1L Polyarthra trigla + + + +
i /NS 2. ¢ B Trichocerca pusilla + +
A R U T similis +
Fg W% dt Dicranophorus sp. + +
S R 56 HL T. lophoessa +

“+7 RINAEZHIAE SRR, Species with the marker “ + “are dominant species in this region of Nansi Lake.
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R5 ENUHEHXFWHIHEE. EPEREFTRML CKE ind/L, AE¥E mg/L)
Table 5 Density (ind/L) and biomass (mg/L) of zooplankton in different seasons in Nansi Lake
e s Ui 15 5ot
WK G N Fﬂl)_l_lﬂ%é eI N
L. . Statistics of different seasons of Naisi
Statistics of four lake regions
Lake
L e L HE R jBH
m_ i R QARp| A BHA e BH g e A
Weishan Dushan Zhaoyang Nanyang Summer Winter Average
Lake Lake Lake Lake g
Efegy  EE Density 635.0 603.8 363.8 287.5 216.0 724.5 470.3
Protozoa  /f: iyt Mass 0.03 0.03 0.02 0.01 0.01 0.04 0.02
il 2 JE Density 14175 1751.3 13425 2015.0 2001.0 1296.0 16485
Rotifera /=45 Mass 1.70 2.10 1.61 242 2.40 1.56 1.98
K HJE Density 23 1.1 0.8 22 2.0 15 1.8
Cladocera /45 Mass 0.05 0.02 0.02 0.04 0.04 0.03 0.04
Bepg  EJE Density 6.8 3.8 3.6 2.3 5.0 35 42
Copepoda /|- 4 Mass 0.05 0.03 0.03 0.02 0.04 0.02 0.03
& 2 JE Density 21845 2379.1 17345 2379.9 2351.6 20325 2192.0
Total =4 Mass 2.20 224 1.74 271 2.87 1.67 2.27

HOHINAE LMERFF R AP 4 2 032 ind/L
(122~5316ind/L), ~F44r0 1.67 mg/L (0.09
~ 5.68 mg/L). A&Z= -5y o R AE 40 e 1) e v R
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(16#), fer IR (148); &P
B Jy 2.52 (1.49 ~3.52), HARAH HBAE R B
W C19%), e H IR LT (1) .
Shannon-Wiener #5305 ZF- 1411k 3.96(2.95 ~
5.08), IAAE HHILAE R PRI (18#), St
PUAERLLLS] (6#); AZ=PIMH N 3.48 (1.88 ~
4.42), HARAE LA R P (158, dm e
PRAERARIS (138). B REFe 50 73 h
0.57(0.39 ~ 0.77), HARAE H BLAE ma BHIH (184,
S BSOS (6#); & FI{H A 0.52
(0.19 ~0.68), AL HILAE BT (15#),
S {E AR A B (138).
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ORI S L AR DR 2R
feE0S 13 N ELRAS (U KU, YRIR. 1B
WL AKER. WA pH. ML, TRIIE
B BB MRS TR TR
AT o BV A R RV 0 S 2 5 11
SEIN K, [T R 2k B R KT (F =
9.183, P<0.01), BZB[AI/HTEkERE R =
0.195; WS EAUKIR L WEF i s Ly &
(B 2, [ Ry 228 B B /KT (F
=10.421, P<0.01), ¥iEZH % R*=0.360; pH
R R E MRS 2 A (HD %
K2, AR 7 2238 BIR 8 3 K1 (F =
13.419, P <0.01), ¥iE R4 R* = 0.420 (K 6),

3 WwWie

3.1 FEVUBIRI BV RE TG G5 MR AE
FR/NHESE (2009) XV LT sh ) s

IR FUR B, TS ISORTE 3 ~ 5 %, 1

LY EINTE 4 ~ 8 Himr, B S G (E M T3
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Table 6 Stepwise multiple regression among zooplankton and environmental factors

Z IR AT e

Stepwise multiple regression equation

R? F P

IS Density = 1.325.947 X s Total nitrogen + 295.794

0.195 9.183 0.004

IS AR Mass = 0.094 X sU%( Total nitrogen + 0.400 X 7Kiii Water temperature + 0.057 0.360 10.421 0.005
U ZEVETR S H = - 12.095 X pH +2.013 X HL 5% Conductivity - 0.001 0.420 13419  <0.001
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2 141 B, 475 105 Ty E il s ALFAFP 10
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T VY 20 4 B 2~ 3 P R A )
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3.2 FIFEHWEEE. fe MR 2 kTR
BOK e~ EH
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N E IR AR PRV bR UE, e DU S)
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