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Fig.1 Sampling sites of macrozoobenthos in Qingcaosha Reservoir
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T HEA TR A AR S S8 0 T BT PR 0 5 OFS ff
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1.3 HURRETE

1.3.1 KFisbr
Shannon-Wiener 8%t ( H) ' H' = - 3, (N./
N)In(N,/N) (1)

Pielou ¥ EEHERL( ) ' T =H'/InS  (2)
Margalef 45 = 5 BE35 %0 (D)7 . D = (S -

1)/InN (3)
S
Hilsenhoff 24748 % ( BI) "' BI = 3 N/N

(4)
BPIL A 4275 Je 46 50 BPI = log(N, +2)/
[log( N, +2) +log(N, +3) ] (5)

AN WA REL N, D95 PR
BS NREA I SRR, N, AR SRR 2R
PREEN, FEBR MR A B AR N,
A el R AN A K A B SRR Ny
BRSPS 1 e @ A 2800 (BHeE)
ARG . A5 A P38 B R B Am S WL 3R

15-19
|

x1 RWEYENEBEKFOENIRE

Tab.1 Evaluation criteria of biological index and bio-polltion index of macrozoobenthos

PRI
e evaluation criteria
biological index i R P TR PR
clean oligotrophic mesotrophic eutrophic hypertrophic

Hilsenhoff 4= 41 $5%% ( BI)

Hilsenhoff biological index <33 3:3~6.5 6.5~7.5 7.5~8.5 >8.5
iﬁiﬁﬁiﬁﬁfl) <0.1 0.1~0.5 0.5~3.0 3.0~5.0 >5.0

1.3.2 R YL Fp A G O, TR AT
R IR T EAESERCCIRD) RS W AV 31 IRI = (RW +RN) x F (6)
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AR 43 b RN 7R %90 F %) A0 i 3 B o
S B S B A A b F 3R IZ Rl B
AR K IR > 100 [RFP 22 S0 JECAR 21 4 16 AR XA
P,
1.3.3 ik a

SR SPSS 19. 0 i JE G sh ) e T 45 A A 7 XL
R T5 2250 BT (two-way ANOVA) , #R3F AN [F] SR A
ZoT Il G LA = B AR RN A R
SR (a0 =0.05) , R Bonferroni 5 4%->K
TS 1) 145 il ki 22 ] F R 9 22 S e 5 1 DR M 52 i
JEAVS 3 49 o 2 3 A 19 21 5% 2 3% 5 B Primer V
6.0 FRAFAFHT K I S Py dE AT RV R 28 AR B
2 ERREE (MDS) i3 g -2 4 LA 28 (ABC
M), BUR 20K A PP D R =F B 2 log (X +
1) XU J5 PR A TRV RS MDS 43 #r, ABC
i A D i =F B 5 A i i B 2R A 43 BT, B T

PG 3y B 45 8 G 9 B R T
HiRE

2 R0

2.1 YMARRRETHE

HRUP K R R S B R R R 3 ) 22 B,
HIZEER 2B RS T B sh Y LI 3l
PR, RSB 4 B, i Y 18.2% 528
8 Bl i 36. 4% s ARSI N 6 Ff, 1 27.3% 5
BBl (3 Fh) EEROKAE R HURTH A ES R
B, 05 13.6% s ZIEEhW) 1 Bk, 5 4.5% o WIRPAE
FEE S AY R FF (1T M) >
Bk (16 Ff) > B (15 f) > &7 (13 B . il
R IR AER A R 77 5 00 K R B L2 (3
2) AR R A T A H A AW a A H
AT A R i 22 Dy A A B BE RO EE Y R (IRL >
100),

K2 BEDKERESNMOMEAR R EBNEZES4 (IRI)

Tab.2 Species composition and the index of relative importance (IRI) of macrozoobenthos in Qingcaosha Reservoir

WFh T4 HZE HZ = K
species latin name Spring Summer Autumn Winter

I G R S g Branchiura sowerbyi 0.02 1.79 12.33 0. 00
R K 2245 Limnodrilus hoffmeisteri 0.11 0.00 0.00 0.00
BURFIT K 2285 Limnodrilus udekemianus 0. 00 0. 00 0.01 0. 00
Al B —Fh Naididae sp. 1.13 0.29 0.04 0.00
MRS Tylorrhynchus heterochaetus 5.30 0.00 0.09 0.29
by Ceratonereis mirabilis 13.52 0.01 0.00 61.42
[ B Wy v A Dentinephtys glabra 1090.65 1480.34 1015.30 544.90
FRERDE Lumbricomereis heeropoda 37.84 0.16 0.40 2.45
H A W b 2 Goniada japonica 261. 98 206. 60 272.08 111. 15
VAR —Fh Nereididae sp. 118.59 69.30 38.92 62.10
] Notomastus latericeus 37.22 2.82 1.63 7.14
ZETh RS Gomphina veneriformis 9.22 3.44 11.70 8.28
FANEL A Moerella iridescens 0.05 0.00 0.00 0.00
45 Sinonovacula constrzcta 0.00 0. 04 0.00 0.00
N Siliqua milimai 6. 06 1.74 4.01 12.03
NG Corbicula fluminea 0. 00 0.91 0. 00 0. 00
WITE ARG Limnoperna lacustris 0.00 0.00 2.22 0.00
SRy Chironomus anthracjnus 5.09 0.29 1.50 2.90
0, P Chironomus flaviplumus 0.03 0.52 0.48 0.74
H A i 25 i i 35 Corophium volutator 10.29 874. 06 1071.89 400. 86
2 Nematoda 0.01 0.01 0.00 1.17

2.2 EWBMFEESENME
2.2.1 FEHEYRNEYES

I 3 A, T B VD K R B I AR 20 W A
MAEYERE A (155.99 £92.61) ind/m’, Hih £
BRI, 5B TFFE 62.35% ;15 I Bl ) Fh 5%

ERRZ, A0 14.29% F19. 82% ; AR S fi
LIV S oTikE > ALY 2. 62% F10.53% . 4FH
A (0.52 £0.35) g/m*, AR MR R Y S
ZEH(50.64% ) s ARSI (26. 85% ) F1 4y B 5y
W(21.62% ) IR Z ; FEEZH(0.25% ) LIE 54
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Tab 3 Temporal variation of density and biomass of macrozoobenthos in Qingcaosha Reservoir
i WA= HB%E EASES ARSI s L) s8an
season standing crop oligochaeta polychaeta mollusca arthropoda nematoda total
. F A5/ (ind/m?) 3.15 147.39 3.15 8.24 0.24 162.18
%% Spring
W/ (g/m?) 0.00 0.18 0.08 0.02 0.00 0.28
- F P/ (ind/m?) 4.12 112.24 4.85 47.52 0.24 168.97
B Z= Summer
R/ (g/m?) 0.00 0.28 0.19 0.16 0.00 0.63
F A5/ (ind/m?) 8.48 109.33 6.06 55.52 0.00 179.39
#*Z& Autumn
AR/ (g/m?) 0.00 0.24 0.18 0.22 0.00 0.64
I FE R/ (ind/m?) 0.00 83.55 5.58 28.70 2.86 120. 68
£ Z% Winter
YR/ (g/m?) 0.00 0.49 0.10 0.18 0.00 0.78

2.2.2  FEHEYRPIKE A0

KA AR Bl P A7 1t B 25 B A n 18] 2 oy
N, S3 uli pAE S R AR W i B, o R
358.40 ind/m* f11.38 g/m*, S11 ¥ 5 (4R F
£ (34.00 ind/m”) FI4E 2 24E i 5% (0. 21 g/
m®) . Hip Z R F AR S6 U 5
(220.00 ind/m*) , S8 3 s 2% (43.33 ind/m’) ,
T A= ) ST 5 (0. 67 g/m’) |, S8 3 i Fe
(0.02 g/m’); B BRAF I F S5 o M
(12.00 ind/m*) , AW S9 5 (0.01 g/

m®) , S8 1 S11 3 s A RAEFNFE B Bk Sy
AEYYFRE S4 o S (12,03 ind/m?) AR AR
N S8 il A (0.52 g/m’) AR EE A
YIRS AR S2 3 5.(0. 67 ind/m’,0. 41 x
1072 g/m?) 5 5 il Sl A 45 35 3 8 A= 9 B 40 7
S3 Uk B 5 (239. 07 ind/m*,1. 14 g/m?) ,S10 ¥
AR (1.33 ind/m*,0. 13 x10 ™" ¢/m*) ; KK 5)
VAR Ry S3 w5 B i (3. 47 ind/m’) 4Ry
AW I S5 5 (0.07 x 1077 ¢/m”) ,S1.S2,
S4 ST R ST1 ufi s R AR A FN Lol
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Fig.2 Spatial variation of density and biomass of macrobenthos in Qingcaosha Reservoir

XUNZRT5 220 A R B, 75 B U 7K 2 e A
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SRR BEAE 3 A RAE DT 4 REERRIR R AR AR B3 22 57 (P <0.05),

http: //www. shhydxxb. com



6 34 U 55 RUOK R B Sl P T A A SOK BAE B 20 877

BRSNS IR B IR X B R B K 25
(P <0.05) , ZRIL B W e RAE T (0] R B 2
25 (K 4) o MHFIT 2 Hra R s, 751
KPR Sh ) A A 3 SRR XA 4 ARk

FATIRR B B 2, MRS HAE A (P >
0.05,35) , A9 sl ¥y A W A R Ak X R B
BEESF(P<0.05),

x4 BEDKERENMFEFERZEURERFTESN
Tab.4 Summary of two-way ANOVA for the effects of temporal and spatial
variation on macrozoobenthos density in Qingcaosha Reservoir

H HEEL ZBH LENEILY] T LX) Mt
goal oligochaeta polychaeta mollusca arthropoda nematoda total
FEX Quadrat df =2 0.659 0.007 0.008 0.001 0.331 1.006
Z=7Y Season df =3 0.014 0.028 0.578 0.520 0.007 1.147
FEX x Z=95 df =6 0.683 0.743 0.204 0.557 0.235 2.422

RS BEDKERENDEDENZTETURNERFESH
Tab.5 Summary of two-way ANOVA for the effects of temporal and spatial
variation on macrozoobenthos biomass in Qingcaosha Reservoir

H ECES ZBH B WIS LI st
goal oligochaeta polychaeta mollusca arthropoda nematoda total
X Quadrat df =2 0.561 0.248 0.185 0.008 0.269 1.271
Z=Y Season df =3 0.209 0.602 0.750 0.683 0.109 2.353
FEX x Z=45 df =6 0.607 0.210 0.748 0.807 0.239 2.611

2.3 BEERSEMAIZEMES T

BT BUD K R R B AT 3l W) 7+ B2 1 %) 5k
Hels , F AT Bray-Curtis AH 8L M 2 B0H) 22 1Y 9% 06
W, SR TTITASE FEVRRE 7 AR 1 SR S AN A B i 22 4 b 2
(MDS) HEJF 43t AR 45 R (& 3) , Horh MDS 43
A 2D Stress {H/NT0.1(0.05) |, BSiHIEIEE
AR R, R TG . AR A v AH PR R A
R OTERRINE 75% B, ALRE 7 RE VD 7K PR 45 R A A
KBRS %) 732 6 SHEvE, BRI S3 - S4.S8
S10.,S6 —S9 ,S5,S1 —S2 —S7 - S11 % 6 K, H#E
AR 2E 3B 5 MDS HEFF 0 Bral R —2, B

I TR 75 % AR , 25 R A 3 A )
W53 6 28, 45 SRR W 2 [ 2R AL R 7K 12 R T TR
SRS AT AE—RE R . £E MDS HEJP 20 #r
(A L, BEAT D3RI I AE A RAF 2l 9 SR 270
PP 4), Horb B8R 6 W) v e B4R P AE S2,
S6.S7 F1 89 uli 155 HASFAW) b 7 5 15 56 4 ) 00
(50 I DUAR AL, oot 22 48 TR % R i IX
Sl s AR e A6 IR 2 R A AR 2K (ELR AR R
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PSSR 3 A BUIR 55 L Z AR B BT A &
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Fig.3 The dendrogram and MDS of macrozoobenthos in Qingcaosha Reservoir
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Fig.4 The MDS of dominant species of macrozoobenthos in Qingcaosha Reservoir
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Fig.5 ABC curves of macrozoobenthos communities in different seasons in Qingcaosha Reservoir
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Fig.6 ABC curves of macrozoobenthos communities at different regions in Qingcaosha Reservoir
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Fig.7 Temporal and spatial variation of biodiversity index of macrobenthos in Qingcaosha Reservoir
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SUN W S, GU Q H, DONG J, et al. Macrobenthic

Macrozoobenthic community structure and bioassessment for water quality
of Qingcaosha Reservoir

TANG Yong', WANG Shaoxiang”, CHEN Lijing'

(1. Ministry of Education Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources ,Shanghai Ocean University ,
Shanghai 201306, China; 2. Shanghai Smi Raw Water Co. Lid Qingcaosha Reservoir Management Branch ,Shanghai 201913,
China)

Abstract; In order to demonstrate macrozoobenthic community structure dynamics and conduct a biological
evaluation of water quality in Qingcaosha Reservoir, seasonal samples were collected from January to
December 2014 at 11 sampling sites. A total of 22 species belonging to 4 phyla, 14 families, and 19 genera
were identified, including 7 polychaeta, 4 oligochaeta, 3 arthropod, 5 molluscs and 1 nematomorpha.
Dentinephtys glabra, Goniada japonica and Corophium wvolutator were the dominant species in Qingcaosha
Reservoir. The mean annual density and biomass of macrozoobenthos were (160. 30 +90.15) ind/m’ and
(0.52£0.35) g/m’, respectively. There were no significant differences in the macrobenthic density and
biomass among the sampling sites and seasons (P >0.05). Based on the macrozoobenthic biodiversity index,
biological pollution index ( BPI) and Hilsenhoff biotic index ( BI), there were no significant differences
between stations and seasons. ABC curves, hierarchical clustering and MDS were used to analyze the data of
community structure. The results showed that Qingcaosha Reservoir, suffering less disturbance, keeps a stable
community structure.

Key words: macrozoobenthos; biodiversity; community characteristics; ABC curves; MDS
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