51 3 Vol.51, No.3
2020 5 OCEANOLOGIA ET LIMNOLOGIA SINICA May, 2020
*
1,2,3 1,2,3 4 5 1,2,3
1,2,3 1,2,3@
(1. 201306; 2.
2013006; 3. 201306;
4, 100125; 5. 201306)
2000 6 —2010 5 8
25 . 36,
8  (32%) 6 (24%) 4 (16%) 2 (8%) 1 (4%)
(910.5£107.64)ind./m*>  (8.62+2.01)g/m’
RDA , a CODy, pH

BPI )

Q178.1; Q958.1

( , 2012),

(Xie et al, 2003; ,2015) ,

B

(Kerans et al, 1994;
,2012)

* ,2017YFC0506003
, E-mail:1163781292@qq.com
: , , E-mail: zjhu@shou.edu.cn

:2019-12-31, : 2020-03-05

Shannon-Wiener

>

doi: 10.11693/hyhz20191200285

2.6km, 5.56kn?’, 1620 m’,
6.2m R
( ,2014) 2003
( , 2008; , 2011;
2012; , 2013; , 2014;
2014), 2009 6
, 15320502000 s



3 529
2010 5 (WT) pH (DO) (SAL);
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Fig.1 Sampling stations of macrozoobenthos in the artificial
2007) R (WD) (SD), YSL Dishui Lake
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Tab.l  Annual average values of physical and chemical parameters of the Dishui Lake
pH WT DO SD WD SAL CODw, PO?{ -P TP NH;-N TN chla
°C) (mg/L) (cm)  (m) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (ng/L)
8.35 16.05 9.59 42.50 3.23 1.16 10.78 0.06 0.11 0.67 1.42 25.38
8.83 29.28 7.49 38.15 3.48 1.57 17.25 0.10 0.10 0.70 1.27 35.70
8.49 19.54 8.85 33.08 3.08 0.99 14.55 0.11 0.20 0.35 1.18 34.40
8.28 6.43 13.96 44.70 3.25 1.24 13.69 0.06 0.09 0.47 1.11 23.85
8.49 17.83 9.97 39.61 3.26 1.24 14.07 0.08 0.12 0.55 1.24 29.83
1.2 ; H=2—3 ; H>3 ( N
03] 2018) BPI<0.1 ; BPI=0.1—0.5 ;
Shannon-Wiener - (H") BPI=0.5—1.5 B- ; BPI=1.5—5.0 a- ;
BPI s : BPI>5.0 ( ,2014)
Y=(n/N) *f;, (1) 1.3
H'==3(ni/N)xIn(n,/N), 2) SPSS.20 ,
BPI=lg(N,+2)/[1g(N>+2)+g(N5+2)], 3)
, N I . N
f; ( PRIMER 5.0 ,
, 2015) Y=0.02 , R Y= >
0.01 , (Lampitt et al, 1993; >
,2018) N s N, Bray-
; Curtis R ANOSIM
N (Chen et al, 2015) Canoco for
H=0( windows 4.5
1 ) ; H=0—1  H=1—2 R ( pH ) lg(x+1)
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3, (cca) 14 6 8
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redundancy analysis) ( , 2018; , , 8%
2019), (Forward selection) (Corphium
(Monte Carlo permutation test)
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Tab.2 Species composition of macrozoobenthos in Dishui Lake
&4)
I Annelida
Oligochaeta
Aulodrilus pectinatus <0.001 + +
Enchytraeidae sp. <0.001 +
Limnodrilus claparedeianus <0.001 +
Limnodrilus hoffmeisteri <0.01 + + + +
Polychaeta
Laonome sp. <0.01 + + + +
Nereis sp. <0.01 + + + +
Notomastus latericeus 0.058 ++ ++ ++ ++
Tylorrhynchus heterochaetus <0.001 +
Hirudinea
Glossiphonia sp. <0.001 +
I Arthropoda
Insecta
Cryptochinonomus digitatus <0.01 + +
Chironomus sp. <0.001 + + +
Glyptotendipes sp. <0.001 +
Microchironomussp. 0.159 ++ ++ ++ ++
Propsilocerus akamusi <0.01 + + + ++
Chironomus plumosus 0.045 + ++ ++ ++
Crustacea
Corophium sinensis <0.001 + +
Corphium volutator 0.369 ++ ++ ++ ++
Grandidierella japonica <0.001 + + + +
Corophium sp.1 <0.001 + + + +
Corophium sp.2 <0.001 + +
Gammarus sp. <0.01 + + +
Isopoda sp. <0.001 +
Perioculodes meridichinensis <0.01 + + + +
il Mollusca
Bivalvia
Corbicula fluminea <0.001 + +
Sphaerium lacustre <0.01 ++ + + +
25 21 16 17 19

s ,
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S2 Shannon-Wiener : F=2.080, P=0.115)
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Fig.3 Seasonal variation in macrozoobenthos density and
biomass in Dishui Lake
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Fig.4 Spatial changes in the macrozoobenthos density and
biomass in Dishui Lake
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Fig.5 The RDAbiplot of macrozoobenthic species and
, environmental variables in Dishui Lake
CAL: Propsilocerus akamusi; A2: Sphaerium
lacustre; A3: Crandidierella japonica; A4:
2.5 Corphium volutator; AS: Nereis sp.; A6:
Heteromatus filiformis; A7: Microchironomus; A8:
, S7 s 7 Laonome sp.; A9: Chironomus plumosus
3 WACHKREMEIFN
Tab.3 Biological assessment on water quality of Dishui Lake
Shannon-Wiener BPI
S1 1.57 MP 0.61 B- MP
S2 1.20 MP 0.51 B- MP
S3 1.50 MP 0.61 B- MP
S4 1.97 MP 0.55 B- MP
S5 1.70 MP 0.62 B- MP
S6 1.82 MP 0.64 B- MP
S7 2.03 LP 0.51 B- MP
S8 1.60 MP 0.62 B- MP
3 (Corophium uenoi) A
( , 2011; , 2017)
( , 2009; , 2017;
’ ' , 2018; , 2019),
( , 2007), )
( ( , 2015; Cai et al, 2017; , 2018;
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2019), : ;
B ( 2004 3—3.5
,2016) 2010 1.24( , 2011),

E
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ON MACROZOOBENTHIC COMMUNITY AND ITS RELATIONSHIP TO
ENVIRONMENTAL FACTORS IN DISHUI LAKE

ZHAN Yuan"?°, ZHANG Ying"*°®, HAO Xiang-Ju®, LI Juan-Ying’, CHEN Li-Ping"?*?,
LIU Qi-Gen"*? ~HU Zhong-Jun"*?*

(1. National Experimental Teaching Demonstration Center of Fisheries Science, Shanghai Ocean University, Shanghai 201306, China;
2. Key Laboratory of Freshwater Aquatic Germplasm Resources of Ministry of Agriculture and Rural Affairs, Shanghai Ocean University,
Shanghai 201306, China; 3. Research Center for Fish Nutrition and Environmental Ecology, Ministry of Agriculture and Rural Affairs,
Shanghai Ocean University, Shanghai 201306, China; 4. National Fisheries Technology Extension Center, Beijing 100125, China,

5. College of Marine Ecology and Environment, Shanghai Ocean University, Shanghai 201306, China)

Abstract Macrozoobenthos were monthly sampled at 8 stations of the artificial Dishui Lake near Changjiang (Yangtze)
River Estuary, in the suburb of Shanghai, China from June 2009 to May 2010. This round-shaped lake (in diameter 2.6km,
total area 5.56km’, water volume 16.2 million m’, max. depth 6.2m) acts as a tourism area and plays important roles in
water regulation and flood control for local water network. In recent years, the lake has been suffered from worsening
eutrophication. To provide solution to the issue, spatio-temporal variations in the structural characteristics of
macroinvertebrate community and the relationship to environmental factors were studied. A total of 25 macrozoobenthic
species were identified belonging to 3 phyla and 4 classes, of which species of Crustacea, Insecta, Oligochaeta, Polychaeta,
Bivalvia, and Hirudinea, occupied 8 (24% of the total 25 species), 6 (24%), 4 (16%), 4 (16%), 2 (8%), and 1 (4%),
respectively. The macrozoobenthic community was dominated by 4 species: Corphium volutator, Microchironomus sp.,
Notomastus latericeus, and Chironomus plumosus. The mean density and biomass were (910.5£107.64)ind./m> and
(8.62i2.01)g/m2, respectively. No significant spatio-temporal variations in the species composition, standing crop, and
diversity were observed. Redundancy analysis indicated that active phosphate, chlorophyll a, permanganate index, pH, and
dissolved oxygen were the key environmental factors, which determined the spatio-temporal distribution of
macrozoobenthic species composition. Grandidierella japonica, C. volutator, Propsilocerus akamusi, and N. latericeus
were negatively correlated with dissolved oxygen and positively with nutrient level and water temperature. The reverse was
found for the relationship between Microchironomus sp. and C. plumosus and the three above environmental factors. As
indicated by the Shannon-Wiener diversity and biological pollution index (BPI), the Dishui Lake was considered
moderately polluted, to which closer monitor is suggested before the situation worsens.

Key words Dishui Lake; Dbenthic invertebrate; spatio-temporal distribution; environmental factor; water

quality bioassessment



