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Assemblage structure investigation of macrozoobenthos and water quality bioassessment
of the main river systems in Taihu Basin

WU Zhaoshi'*, CAI Yongjiu'’, CHEN Yuwei', SHAO Xiaoyang’ & GAO Junfeng'

(1:Nanjing Institute of Geography and Limnology, Chinese Academy of Sciences, Nanjing 210008, P. R. China)
(2. Graduate University of Chinese Academy of Sciences, Beijing 100049, P. R. China)

(3:College of Life and Environment Sciences, Hangzhou Normal university, Hangzhou 310036, P. R. China)

Abstract; Aimed at characterizing the assemblage structure of macrozoobenthos, identifying the key influencing environmental fac-
tors and evaluating the water quality in terms of biological indexes, we investigated macrozoobenthos at 73 sites of the five river sys-
tems (Rivers Tiaoxi, Nanhe, Taoge, Huangpu and Yanjiang ) within Taihu Basin during April and June of 2010. Total 88 species
from 48 families, 8 classes and 3 phyla have been found in the investigations. The mean density of macrozoobenthos was 5888.91
ind. /m?, in which the proportion of oligochaetes was 94.19% . The mean biomass of macrozoobenthos was 105. 18 g/m?, of gas-
tropods with 72.50% in total biomass. Limnodrilus hoffmeisteri was the dominant species in all river systems. One-way analysis of
similarity( ANOSIM ) showed that macrozoobenthos assemblages in the Yanjinag River system differed significantly from other four
river systems, and those of Tiaoxi and the Taoge River systems differed significantly. L. hoffmeisteri was primarily responsible for
dissimilarities of macrozoobenthos assemblages among the five river systems, followed by Bellamya aeruginosa, Branchiura sower-
byi, Chironomus plumosus, Gammarus sp. , Propsilocerus akamusi, Corbicula fluminea, Microchironomus sp. , Chironominae sp. ,
Glyptotendipes lobiferus, Tanypus chinensis and Alocinma longicornis. Canonical Correspondence Analysis showed that CODy, ,
PO,-P, TN and NO;-N were strongly correlated with the macrozoobenthos assemblages. The results of bioassessment using the BPI
and the Wright Indexes indicated that the five river systems were mostly at status of intermediate polluted.
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Fig. 1 Schematic location of the macrozoobenthos sampling sites in Taihu Basin
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14,2 BEEADE AT MR S 9 % B, A 4 H7 80k PRIMER 5,077 R Fi K BL4% 43 Bt ( ANO-
SIM ) A5 36 TLA7K ZR W A S W eV 2H )0 28 5 S 1, ik — 2R AR R 43 b 43T (SIMPER ) 48 3 X7 ik
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1.4.3 335 %+ 5 4 #7 ( Canonical Correspondence Analysis, CCA)  CCA 454 %} 43 #1 ( Correspondence Analy-
sis) M HE. -2 (Reciprocal Averaging) F1Z 701, 4 HT 58X 42 53048 2 ] 56 2 1. A 3CiE ] Canoco 4. 5
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Tab. 2 Physicochemical characteristics of the five river systems

LRI 23 & ) ki T ARAN

JKIE(C) 22.51 19.58 19.85 21.91 20.99
(17.95-27.40)  (18.95-20.78)  (18.42-21.03)  (20.65-25.85)  (19.88 —25.68)

pH 6.58 9.10 9.06 7.78 8.78
(6.39-6.78) (8.94-9.40) (8.82-9.22) (5.75-9.06) (8.41-9.44)

B 5% (us/cm) 249.12 191.00 210. 14 580.22 563.65
(152.40-390.92) (122.62-262.42) (138.13-266.28) (175.70-937.86) (153.67—925.00)

DO(mg/L) 10.42 11.12 5.98 7.73 4.73
(5.91-16.33) (5.15-36.78) (3.19-8.19) (3.32-12.06) (2.05-6.72)

#hEE (NTU) 117.86 31.08 40.27 42.46 70.05
(5.54-602.56)  (14.40-59.90) (11.05-105.15) (9.10-261.50)  (2.80 —338.45)

SS(mg/L) 48.53 63.39 98. 60 37.32 46.06
(9.63-141.00)  (29.23-153.70) (25.60-370.67) (15.83-83.25)  (15.33-77.97)

TN(mg/L) 3.27 3.79 4.58 4.30 5.53
(1.55-5.14) (2.91-5.50) (2.36 —26.00) (1.11-8.22) (3.73-6.77)

TP(mg/L) 0.19 0.22 0.27 0.27 0.30
(0.07-0.63) (0.10 -0.43) (0.13 -0.42) (0.06 —0.87) (0.19-0.44)

NH;-N(mg/L) 1.38 1.34 2.02 2.27 2.87
(0.01-2.61) (0.51-2.99) (0.85-3.08) (0.36 —4.20) (1.41-3.70)

NO,-N(mg/L) 1.50 2.73 3.99 2.50 3.49
(0.72-2.54) (1.59-5.46) (2.26 -17.46) (0.77-6.28) (2.30-5.28)

PO, -P(mg/L) 0.13 0.08 0.10 29.49 0.09
(0.05-0.32) (0.01-0.27) (0.01-0.21) (0.12-167.15) (0.02-0.17)

CODy, (mg/L) 4.58 4.52 4.55 5.08 4.76
(2.86-6.95) (3.31-4.94) (2.94-6.66) (2.47-8.38) (3.80-6.05)
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Tab. 3 Number of species of the five common groups

in the five river systems
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Tab. 4 IRI of the dominated species in the five river systems

IRI
WFh — —
R 2D} ki FTE L
FEEE T KL Limnodrilus hoffmeisteri 46.97 107.07 103.37 47.37 97.59
Ph QRIS Branchiura sowerbyi 8.50 2.63 1.53
1 2 Hil s 3R 242, Bellamya aeruginosa 49.11 25.87 35.50 34.73
KA1 WRE Alocinma longicornis 1.90
W TR Corbicula fluminea 1.48 1.49 2.28 3.38
KAERK Jiit % J& —Fh Heptagenia sp. 2.19
i FLUE I —Fl Choroterpes sp. 2.12
DU IR B —Fh Baetis sp. 1.20
b4l oy /N SCE — Rl Microchironomus sp. 2.74
LTRABHRIL Propsilocerus akamusi 1.37
BIEIL Chironomus plumosus 1.76
FEIWFL—F Chironominae sp. 3.64
HE FURE —Fh Gammarus sp. 1.15 1.57

= HRATIH IRI > 1 899 Fh.
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38R T BT KR A B B4 34 2 R R A B 439 Ry 5888. 91 ind. /m® 1 105. 18 ¢/m”. SEBI
SR B 94, 19% 2 SR A R 10 2. 50% . T TTOK BB T B (21648. 80 ind. /m? ), Lk Bk
1(3025.33 ind. /m*) FIEGIT /K 22 (2966. 33 ind. /m”) . FIE K R IAK (254, 12 ind. /m*) (£ 5) , UK
RN 1.17% 33 /N T HAB VI K R DX B R, TR B2 A 4o Xt 8, TE X R OK Zh T o L i
> (40% ), FEREI] Wk LA B TLK R HPARTE 90% LU HiR FEI T K R P ik 97. 8% . 7K A: B IUFE 35 IE K
ZH 2] 37.3% , M HAAK R IT &7 LB/ T 1% . $2 504 B 7ZE VoK & i o Ll £ (26. 7% ), H:
UORHIEIKFR(19.6% ). R IEFIFERAES K ZE T 5% BT <9% ) (K 2).

F S TR WS BY SR S 1R 45 7K 3 rP A 1220 2 AP 32 4 i

Tab.5 Average density and biomass of the five common groups in the five river systems

- -39 (ind. /m®) S A R (g/m?)

HE ) Wkim B WL HE ) kiR B WL
ZEEFK 101.65 2814.72 2778.58 868.91 21171.20 0.43  12.12  10.53  1.30  34.64
[FIES 0.92  37.61  33.92 138.53  172.00 0.01  53.56  36.54 118.18  172.78
e 0 15.69  39.67  20.85 68.00 0 6.15  20.30  11.85  42.49

JKAERK 94.78 0 0 0.19 0 0.49 0 0 0.01 0
A 49.91  54.86 136.50 413.63  216.00 0.03 0.14 0.45  1.74 0.80
HE 6.87  43.44  36.67 107.84 21.60  0.20 0.12 0.09  0.89 0.08

Bor Y FRE L BEHTIT K 3R (250. 78 g/m?) , LUK BUHBTIK 5 (133.98 g/m’) . 3R K R A4 &t
Bl (1.16 g/m”) , 5 HEMIL IR T HADK 5 (32 5) . WARRH AR A IR 28 h T MR BRI i 7E
BT kTR EORVC A BT OK B L BER Z k B 50% |, i e (B BRAE TR VT K 2R (88.2% ). BB R E
B, PITIAE 2% 7K Z2 00 A= 0 v o 81— o], (ELIR R 2 ) 8 B2 1 0 U B0 VK R IA B i ok, S e v
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IR TS BB H R T PR A B A A 2K PR o L B, 3L e K R o B A
T BN T 1% (22).
2.4 BKRBEEMERHW

ANOSIM Ky Ko VT K 7 55 30T DA K R 10 WG T 7 S M M A 7 350 5 (5 24 0T
T ETK R B P AEA 54 <0.0001.,0.0435.,0. 047 ,0. 0006 ) , b4, B V& 2548 11 I 35 22 52 A SR IR Pk
MR A R 2 (P =0.018). SIMPER 4247 % B, 7 7 7K 22 051 J2 s 1 F 7k 25 22 0 R MR o 4% Hig 22 5 0 - 5
TR, JOU R 5 BB B 35k FE M) SPI BF  — Fle  ZTB AR T /N 0 — 5 —
Al DU BESAR A o KA R ACRIK 8 (5 6) . Fh i R FUR BUAE A K R L T 4K R M B
Rk, KH SR K 1025 5 7 45 7K R TR E .35 25 57 ( Kruskal-Wallis JE S50, P <0.05). SR %
O R 7% 102 5% 0T AR IR K S S M7 K R 1 1 5 A R 22 .
2.5 FEDNBEESHFERFLR

DCA 4375 22155 — g [ e I (4.42) DRI TR BB CCA BT 00T AL 5245 R 2
S5 B 2 A A B R [ K 2R 40 9 9 41 0l B B B 8 B 41 5 ——TN COD,,
PO,-P J% NO,-N(P < 0.05). 545 1 B Kk &) CCA 45— A BF A HEIF 8 8.8 (P<0.0007) . 1f — A4
RO (B4 510 0. 334 F110. 306, 51 FE T ICHEZD P BE A 510 6. 4% FIS. 8% , i e 600 ) - B s
ST AR HAR I 35. 8% A1 32.7% . MAHERFIE BT LA H, CODy, il PO,-P 5555 — iR SGHEBE S . TN Al NO,-N
54 R PERTS (FE13) 5 0 A PR I W T A2 A s . HEFP B o K 2R 46 B
FEHERF P A3 8, ST o T A0 R, SRoBE A B, 2 TRl 4l T
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Fig. 2 Relative abundance and biomass of the assemblages in the five river systems

five common groups in the five river systems
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Wright $8 80T M 45 53R 20K RAMTE RIS JUIRE.

%% 6 SIMPER 25 5 #r
Tab. 6 Results of SIMPER analysis

FKRBEE (% )

Wb DRRR (% ) -

FAL S [EaRC) ki FHTE AN
K 2215 Limnodrilus hoffmeisteri 48.35 34.86 90. 66 94.71 45.40 95.56
MBI 242 Bellamya aeruginosa 5.05 0 1.21 0.98 5.47 0.79
I [C R HEUE| Branchiura sowerbyi 3.06 3.33 0.20 0.31 3.68 2.14
BIBREEL Chironomus plumosus 2.85 2.79 0.68 2.15 1.22 0.05
HURJE —Fh Gammarus sp. 2.27 0.36 1.42 0.91 3.39 0.06
ZLRRIBBEEL Propsilocerus akamusi 2.26 0 0 0.35 9.80 0.18
TR Corbicula fluminea 2.11 0 0.46 1.25 0.73 0.31
JINYRAS B —F Microchironomus sp. 1.61 0 0.32 0.02 12.53 0
MO RL—F Chironominae sp. 1.28 10.72 0 0 0.04 0
PRI Glyptotendipes lobiferus 1.25 0 0.63 0.18 0.38 0.11
[ K JE R Tanypus chinensis 1.18 0 0.12 0.84 1.93 0
K112 Alocinma longicornis 1.16 0 0 0.02 3.16 0

7 BPI H= W48 B0 Wright YA 457K 2 7K Bk

Tab. 7 Bioassessment of water quality for the five river systems using BPI and Wright indexes

BPI 5% Wright $5%4
A Bk Bisg B o-tpimye HIGHR & 2 e &
HiE 5(38.46) 8(61.54) 8(61.54) 5(38.46)
RG] 2(33.33)  4(66.67) 4(66.67) 1(16.66) 1(16.67)
ki 4(33.33) 5(41.67) 3(25)  2(16.67) 7(58.33) 1(8.33) 2(16.67)
BT 1(3.12)  12(37.50) 18(56.26) 1(3.12) 9(28.12) 19(59.38) 3(9.38) 1(3.12)
HARAN 1(10.00)  3(30.00) 1(10.00) 5(50.00) 1(10.00) 2(20.00) 3(30.00) 4(40.00)

# PG AN 1K BUIRBLAE %K 2 0 L.

3 itit

3.1 REKRKMEHNMBEZRERERFHXER

AR YR A 2 ORI L 8 T T AL W S P R v B T B, AR PR TR A, VR 2 R R R RE R 4
BIBOLAFISE , H 22 SRR A) B 5 AT R SEBIAE S K R IIAE TR AL, ARl 322
SR ERAGI R TS, O S A 5 3 W T3 24 Bl 0 V5 Y e 7 R AR A AR A BRSO T X R R TS i
T E KA B BURIGE 2R BT o L AR AR

H IR FR ) 8 5 A 0 2 S R, B AR Y T Dy 254,12 - 21648. 80 ind. /m”, AE Y REII R 1. 15 -
250.78 g/m’ . PRI VAN W A A AR, 331 o 8 E R A ) ik e (VTR R I 1. 47% 110, 46%

Tk Z R HI K 22851 24 A A (I 3 A5, 7 T 7K 22 3517 R Tk 8 R B VK AR R AR A o R R
90% . HEEM R IRTE A PRI B VL LB TR RN L3R, I ELARAL T 82 1 7K 22 85]. ANOSIM 46 56
RITATK RAERET A A 35 22 57, SIMPER 23874 Hh 90 46 7K R IR E T 5 1 28 e Tk e Kl 9
AY Bl A S RO R B, AR K R 8 AT A 35 22 5, S T SIMPER 3 (945 5.
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CCA #1453 AR 55 A F (CODy, \TN \NO,-N £ PO, -P) 5 47K KA sh P v 38 AH G, 13X U AN
PRI 22 W T K AR TS YA RS SRR 2. R 2P 93 45 SRR WK BUIR B 5 IS W B VR 4540 I B A 6. R AR
WIS S R RS PG 25 RIS S 23 A Y SR R B D 71 L JRAE A WIS R b R B % 7 TR RS 1
SN, SN S04 22 RSB AT, T 58 B 6 AN SR 40 i A i 2 A a3 L oA T A R MR 1 Il
BRI, NE FRAR SR B30 28 75 G 7™ R A TAT AT 11, B S 5 S TS DR 14 g A A, A 3 11 %% ]
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