46 3 Vol.46, No.3

2015 5 OCEANOLOGIA ET LIMNOLOGIA SINICA May, 2015
%k
1 2 2 1 1
(1. 310036; 2. 310007)
30, 9 , ,
, 171 ind./L,
0.0158 mg/L ,
, 2012—2013
Q178 doi: 10.11693/hyhz20141000279

, , 40 km,

(Herzig, 1987; Lim et al, 1997) 8 km 603 km?, 213 m’,

10%—40%(Herzig, 1987), :

( , 1999), ,
(Sladecek, 1983) , , )
( b b b
1996; , 2004),
2012—2013
(Aare, 1983; Sladecek, 1983; , 1993;
Duggan et al, 2001; , 2003; , 2006), ,
* , 2012Z2X07506-006 ; , 2010R50039-17 s , E-mail:

liuchengshi2006@163.com
: R s , E-mail: shaoxyhz@163.com

:2014-10-09, :2014-11-18



695

1
1.1
( )
( )
9 1
N
QSHY ﬁ
L]0
e 500m

1
Fig.1 Distribution of sampling sites in Qingshan reservoir

QSH
1.2
, 5L
, 25 (@=64 um) ,
60 mL R 3 mL
( , 1984)
( , 1997) ,
( , 1984)
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YSI 6600
100 mL
( TOC s 0.05 mg/L;
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TLI ) = > W) TLI(j)
j=1

TLIY)— ;
Wi— J ;
TLIG)— j
, Simpson (D) Shannon-
Wiener (H) Margalef (Dmg)
Pielou (@)
(Spatharis et al, 2011):
H=Y(Pi)log,(Pi)
M=S-1/InN
J=H/Hmax=H/log$S
D=N(N-1)/y " ni(ni —1)
i=1
Y ;) N ;N
, (Mchaughton,
1967):
Y=(n,/N)xf;
n; i , N R
fi i Y>0.02
SPSS 19.0
Sigmaplot 10.0
2
2.1
(GB3838-2002)
( 2), I—I1 (5.10 mg/L),
I—IT  (0.074 mg/L), COD(24.21 mg/L)
(14.27 mg/L) (3.79 mg/L) v ,
COD
\4 )
2.2
2.2.1
, 30, 9 10
17 s 0- 3 ’
17.6%; o-p 6 35.3%; p- 5,
29.4%; p-a 2, 11.8%; a- 1
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Fig.2 Time variation of physical and chemical factors
, 5.9%
, 200 ind./L
s (Polyarthra trigla) 242 ind./L, 4 s
(P. dolichoptera) (Asplanchna 450 ind./L, 2, 50 ind./L;
priodonala) (A. brightwelli) , 65 ind./L
(Brachionus diversicornis) (B. 52 ind./L,
urceus) ;
B B ﬁ' ) 8
, , , 360 ind./L, 1 2
, (D 56 ind./L 58 ind./L( 3)
2.2.2 )
> > > , :0.0178 0.0294 0.01  0.0063 mg/L
326 ind./L, 2.2.3
8 , 1218 ind./L 25 , Simpon
, 292 292 194 ind./L , 0.91 0.96, 0.43

5 s 36 ind./L, 0.49; Margalef Shannon-Wiener
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Tab.1 The pollution indicator species of rotifer in Qingshan reservoir

Brachionidae
B. urceus 0.005 o-f
B. forficula 0.004 0.006 p
B. diversicornis 0.009 o-ff
B. budapestiensis 0.001 0.002 0.003 0.008
B. plicatilis 0.001
K. quadrata 0.003 p
K. cochlearis 0.019 0-
K. valga 0.006 0.005 0-
K. ticinensis 0.005
Epiphanidae
E. senta 0.006
Colurellidae

C. uncinata 0.001

Euchlanidae

E. dilatata 0.001 o-f
Asplanchnidae
A. brightwelli 0.010 0-
A. girodi 0.001 0.010 0-,
A. priodonta 0.001 0.009 0.019 p
A. multiceps 0.006 o
Filiniidae
F. brachiata 0.008
FE cornuta 0.001
F. major 0.006 g
F. longiseta 0.001 a
Lecanidae
L.luna 0.001
Trichocercidae
T. pusilla 0.018 0.008 p
T. bicristata 0.011 0.002
T. rousseleti 0.001 o
T. dixon-nuttalli 0.001
T. elongata 0.013 0.019 0.006 o
Synchaet idae
P. minor 0.003
P. dolichoptera 0.036 0.005 0.012
P. trigla 0.041 0.020 0.020 0.055 p-a
o p p- ,a a- *
; , , 5 , ;
> > > 1.88 3 8 (4

1.70, 0.49  0.65, ,D J M H
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Fig.3 The spatial and temporal variations of rotifers on density Fig4  The temporal and spatial variations in biotic indices of
and biomass rotifers
2.2.4
9 (R=0.451, P<0.01),
SPSS (R=0.490, P<0.05)
« 2), Person ,
> SPSS

x2 BFUKERHFELSMSMERTFHEIEST

Tab.2 Correlation of rotifers community structure and environmental factors in Qingshan reservoir

Margalef (M)  Simpson (D) Shannon-Wiener (H) )

0.761" 0.654"" 0.838" 0.631" 0.402 0.490"
0.143 0.349" 0.126 0.372" 0.245 0.251
0.629" 0.401" 0.537" 0.202 0.4517 0.413

pH 0.24 0.268 -0.076 ~0.097 -0.233 -0.118
—0.151 0.02 -0.185 0.161 0.152 0.175
0.003 0.106 0.193 0.360* 0.104 0.087

0.005 0.145 0.086 0.277 0.345 0.302

0.03 0.155 0.189 0.333* 0.178 0.201
~0.005 0.063 -0.231 —0.204 ~0.204 ~0.246
~0.194 -0.153 -0.198 -0.078 -0.234 -0.324
-0.021 0.012 -0.031 0.019 0.045 0.098

ok (P<0.01); *. (P<0.05)
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s « 3), 1 2 3 4
Margalef 1,4 82.68 %,
(R=0.837, P<0.01), Simpson ,
pH (R=0.701, P<0.01), 4
Shannon-Wiener , ,
(R=0.875, P<0.01), pH,
(R=0.864, P<0.01) , )
2.3 COD
COD
G Dendrogram using Average Linkage (Between Groups)
, , Rescaled Distance Cluster
12 456 Labe1 Num $===--=- tomenees R
7 9 ,3 8

—

[\
WA O —
[

5
Fig.5 Cluster dendrogram of rotifers community at all sampling

S points in Qingshan reservoir

x3 ERSGEIHERER

Tab.3  Statistics of the principal component analysis

a b
(%) (%) (%) (%) (%) (%)
1 4.01 36.42 36.42 4.01 36.42 36.42 3.07 27.91 27.91
2 2.35 21.34 57.76 2.35 21.34 57.76 2.19 19.94 47.85
3 1.62 14.73 72.49 1.62 14.73 72.49 2.14 19.46 67.31
4 1.12 10.19 82.68 1.12 10.19 82.68 1.69 15.37 82.68
5 0.77 7.00 89.68
6 0.58 5.26 94.93
7 0.47 4.27 99.20
8 0.09 0.80 100.00
9 0.00 0.00 100.00
10 0.00 0.00 100.00
11 0.00 0.00 100.00
? ;® Kaiser
2.4 0—100
2.4.1 TLI(Y)<30
, 30<TLIY) <50
TLI(Y)>50
50<TLI(Y) <60
, (Chal) (TP) (TN) 60<TLI(Y)<70

(COD) (SD) TLI(Y)>70
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, TLIY) , 2003), Simpson
, (D) Shannon-Wiener (H) Margalef
« 4 (Dmg) ;
2.4.2 R
( , 2003; Yoshida et al, -0 « 95
#4 BFUKESNHSNEEEREL
Tab.4 The overall nutrition index of each site in Qingshan reservoir
TLI(Chal) TLI(TP) TLI(TN) TLI(COD) TLI(SD) (TLI)
1 54.64 54.66 84.40 71.56 75.06 68.06
2 51.46 49.15 83.16 70.17 69.50 64.69
3 52.56 55.56 78.88 73.54 71.55 66.42
4 52.13 54.28 75.56 85.12 64.78 66.37
5 55.87 52.88 72.97 83.43 63.83 65.80
6 56.21 50.16 71.79 80.66 65.62 64.89
7 50.67 47.49 73.70 83.33 63.53 63.74
8 51.39 50.65 73.86 109.04 60.30 69.05
9 48.13 51.12 74.44 91.46 58.92 64.81
x5 REMREYVEHFMEERKRAER
Tab.5 The assessment of water quality based on rotifers
community biodiversity
3.1
0.4<M<1.6 -a p
0.5<H<1.6 a
0.5<D<0.9 >
) ( , 2003; Arora et al, 2003;
> , 2004) (1991) 20—30°C,
> 20°C
( : ,
1984) , ) ( ,2012) )
> > 20°C ( , 1991)
( , 1984) 25°C
( , 2000)

( , 1997)
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3.2
( ) 2012—2013
( , 1993; , 1997, , 1998; )
, 2000), Duggan (2001) ,
(Gannon et al, 1978; Yoshida et al, 2003) >
(Gannon et al, 1978) 5, , , 1997,
1, 4 2
, ,9(2): 3537
, , 9 , 1999. , 205
50% , s , 2004.
,26(1): 62—75
s , 2003.
’ , 15(2): 169—176
(Zhan et al, , , 2012,
1991) , 33(4):
, Shannon-Wiener 14—20
Simpson Margalef ’ ’ > 2003.
. ,5(2): 87—91
s 2 2
. . , , 1997.
, (Hill, 1973; L 16(2): 27—31
, 2004) Shannon-Wiener , , , 1998.
Simpson Margalef ( ), 13(1): 63—67
R s , 1984.
H 0—1 13 ,8(2): 133—140
: > , , 1990.
, 3 ; Margalef ) (
Dmg 0—3 o— ,3—4  fp— , ’ ’ 1991,
4—5 ; 5 ( , 2005) ( ), (4): 103—111
, H Dmg , , 2006.
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EFFECTS OF TEMPORAL AND SPATIAL DIFFERENCE IN ROTIFER COMMUNITY
STRUCTURE CHARACTERISTICS ON WATER QUALITY VARIATION IN THE
QINGSHAN RESERVOIR

LIU Cheng-Shi', HUANG Yan?, LIU Yu’, LIU Chen', SHAO Xiao-Yang'

(1. College of Life and Environmental Sciences, Hangzhou Normal University, Hangzhou 310036, China;
2. Zhejiang Province Environmental Protection Science Research & Design Institute, Hangzhou 310007, China)

Abstract 4 seasonal sampling was conducted to study the effects of the temporal and spatial difference in rotifer community
structure in response to water quality variation in the Qingshan Reservoir in upstream of East Tiaoxi River, Zhejiang. 30 species
and 9 families were identified. Dominant species were Polyarthra dolichoptera and Polyarthra trigla, of which the latter is a
pollution indicator species, showing that the water was in the state of moderate pollution. The annual average density of rotifer
was 171.8ind./L, and the annual average biomass was 0.0158mg/L. Correlation analysis between reservoir physical and chemical
factors and rotifer community biological index shows that water temperature and dissolved oxygen were the main impact factors
on rotifer community succession. According to the community structure of rotifers, the reservoir could be divided into 4 areas.
Principal component analysis shows that water quality declining might be associated with the increase of nutrients, especially
nitrogen. Combining the physicochemical index, trophicstate index, diversity index, and dominant species of rotifers indicator
species, we assume that the water quality was between moderate and serious contamination level from year 2012 to 2013. The
data also indicate that the nutrition level is in moderate eutrophication, and environment pollution in the reservoir water was
serious. Since the physicochemical index and rotifer bio-indicators reflected the results of water quality consistently, we suggest
that rotifer community can be used as a biological index to evaluate the quality of water mass in the Qingshan Reservoir.

Key words rotifers; Qingshan Reservoir; community structure; water quality assessment



