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Abstract: This study seeks to clarify the response of benthic macroinvertebrate communities to environmental pressures in streams
and rivers, and two regions with different degrees of human disturbance, i.e. Taihu Basin and Chaohu Basin, were chosen as the
study area. Benthic macroinvertebrate communities in these two regions were investigated, as well as the physicochemical conditions
of the water and sediment and habitat condition. Spatial analysis and multivariate statistical analysis were used to explore how mac-
roinvertebrates respond to the environmental variables. The results showed that the environmental quality and the benthic macroin-
vertebrate communities were significantly different in these two basins, indicating that different disturbance intensities had different
effects on the ecological environment and benthic macroinvertebrates. The habitat quality of Chaohu Basin was better than that of

Taihu Basin. Besides, nutritional concentrations in the plain area of Chaohu Basin, especially the nitrogen concentration were high-
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er than that in the plain area of Taihu Basin. The hilly area of Chaohu Basin has more sensitive species (e.g. aquatic insects) and
less pollution-tolerant species (e.g. oligochaetes) than Taihu Basin, and the plain area of Chaohu Basin has much higher abun-
dance of oligochaetes (mainly Limnodrilus hoffmeisteri and Branchiura sowerbyi) than Taihu Basin. Based on generalized additive
model, response curves showed that habitat diversity and total nitrogen can be used as indicators for taxa richness and biodiversity.
Characteristic species, such as Bellamya aeruginosa, Radix swinhoei, Corbicula fluminea, L. hoffmeisteri, B. sowerbyi,
Chironomus flaviplumus, could be used as environmental monitoring indicators due to their response to specific environmental fac-
tors. The response curves can reveal the relationship between benthic macroinvertebrate communities and water quality, nutritional
status and habitat quality, which can be used to predict benthic macroinvertebrate communities and succession process under differ-
ent human disturbances.

Keywords; Taihu Basin; Chaohu Basin; benthic macroinvertebrate ; response curves; generalized additive models
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Fig.1 Sampling sites of Taihu Basin and Chaohu Basin
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Tab.1 Indicators’ criteria of river habitat conditions
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Fig.2 Principal component analysis of water quality and habitat quality factors

One-way ANOSIM £ G85% , LA 1 0. B .15 W1 4 0 5 DX 40 B85 A 22 5 6.3 (P<0.01, R =
0.402) , HUBIEBLTIRC 15 AR B IR HOFRHE RS 1 22 5% % (P<0.01,R=0.528). SIMPER 454745 2
PR Chla S WP USIRBERHIE 22 5 10 B LI 3¢ (36 2, % 3) I B X 10 2 982 5206 60 4
HETRALRE A DO TSR P ANISES RV T4 0 805 5 5 A 08 2 78 TN
NOS-N T+ M. WIS i O M AT Chla 5375 T LI B TRV LS
ST IR TN WSO S5 TS B L7, SR A WISk 0 R B 22 S K. St
S T 2 029 RO AW, (LSR5 40 53 0K 6 25 b vk G Tk
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Tab.2 The main environmental factors and their mean values of the hilly areas in the two basins

FERHT Tk % T B X SR T B X
#hEE/NTU 23.41 23.25 10.47
M4tE o/ (pe/L) 13.69 6.30 3.73
i ik 8.00 3.57 9.36
e/ (mg/L) 5.70 7.03 11.26
TTE AR 1k 5.62 10.00 14.06
W58 Z A 5.35 10.00 13.96

* R TR B E 60%.
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Tab.3 The main environmental factors and their mean values of the plain areas in the two basins

FEHET DURRAE/ % X I S X HLM T B X
yiUEE/NTU 17.49 70.20 18.43
4% o/ (pe/L) 8.72 7.40 18.77
W58 2 e 8.71 3.00 10.96
WA AR 8.05 3.00 10.58
A/ (mg/L) 6.77 3.74 4.51
A E/ (mg/L) 6.32 1.48 0.21
TR 25 - 1l ) P 6.21 4.00 8.94

* 225 TR BT 2 60%.

2.2 KRB RN B R 451

One-way ANOSIM Z5 51075, 8538 9 da e e DX 5 9 90 dek e g DX ) JER AV 8 00 e o 2 4 2 e I3 (P <
0.01,R=0.133) , LI P8P it X 55 R S X A4 SRR A s W v 4 4 22 53 1. 3% (P<0.01,R=10.724) .

P o & X TR A S R 25K (9 22 S 0 o SR 22D IR AL 20 (8 i) K AE RS HU(S ) B (3 B (X5
(3 Fh) FEBMN(2 ) KABBANHL(3 F) (K 4). WP EEORE , 5 W08 b DX At 7K AR B L% T

2 4 WA TR B2 DX RSP S W T 22 S 1) FE R A XoF 2 i) 2 S 14 BT k3R B Lo e M1
Tab.4 Characteristic species, their contributions to between-group dissimilarity,
and their mean abundance in the hilly areas of the two basins

i k% T Gnd /o) :
ORI IX SR X

SRR IR Bellamya aeruginosa 8.02 44.16 42.61
i )@ 1 Fh Heptagenia sp. 5.34 4.71 24.32
G H AR Neocaridina denticulata 4.76 14.44 3.31
a8 N2 Radix swinhoei 4.76 4.74 13.40
JEEBEIZE 1 Fh Physa sp. 4.75 6.18 9.38
5K 5 VR 1% Semisulcospira cancelata 4.59 9.06 15.24
4R Corbicula fluminea 3.99 8.58 5.88
KIRWE Parafossarulus eximius 2.92 3.25 2.55
S kS kR 1 Fh Cheumatopsyche sp. 2.90 0 5.82
BRI /K 2215 Limnodrilus hoffmeisteri 2.90 2.28 1.96
LVBME Parafossarulus striatulus 2.75 2.11 5.11
K AIRIR Alocinma longicornis 2.51 1.80 12.37
I [C R HR| Branchiura sowerbyi 2.26 1.98 1.33
LAk JE 1 B Hydropsyche sp. 2.18 0.04 4.93
F 1 HEF Exopalaemon modestus 2.12 1.66 0.24
MK 2 R FEBL Ploypedilum scalaenum 1.93 3.04 0.64
RIKFEZE Limnoperna fortunei 1.80 3.17 0.98
PUTTHEJE 1 B Baetis sp. 1.79 0.23 2.50
FRIEJER BRI Cricotopus sylvestris 1.61 0.36 1.67
G B 2 Stenothyra glabra 1.53 1.31 0.19
B PRI Chironomus flaviplumus 1.46 1.27 2.09
TiFEWEJE 1 Fh Choroterpes sp. 1.33 0 1.71
R THER I Unio douglasiae 1.30 0.46 0.88
H A YB YR Macrobrachium nipponense 1.18 0.28 1.09

* 22 FOTHRR RIT 2 70%.
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KUF, BRI B XA MR 4 % B2 v TR A e B IX

PSP B DTS S A A 7 2 K 14 2 S W o SR B A 49 (7 ) VBRI 9 (2 ) X2 (2 Bl (SR BN
(2 5) R Fg sl s (2 F) (32 5) . MFI B BERF , BLIV - Jt DX A 555 6 4 (2 T 7K 22 351 R 95 £ 2 68 ) )
S8 8 LG T R R B X MR A G 5 B AR AR DRV R ST R T AR R I A R A O S X Y
V8 RE R, T A TR R B IS BRI 1[5 e R A SR I S i X - 49 A SRR X
XU E A FIEE B4y B 134 5 B e I AT T D X 7 29 Y 09 1 7 A G 38 i X ) - 34 2 E A 25 R K

F2 5 A IRCIT i DX RS S W R 7 2 5 1) 2 OGS 2L ) 25 S 1) T ko B L R R0
Tab.5 Characteristic species, their contributions to between-group dissimilarity,

and their mean abundance in the plain areas of the two basins

e85/ (ind./m?)

b ik %

TR SR X T R X
BEH /K 2218 Limnodrilus hoffmeisteri 11.25 1309.75 2253.59
il A5 I Bellamya aeruginosa 10.87 68.78 36.44
1 R IE Branchiura sowerbyi 5.77 46.11 89.18
KIBIE Parafossarulus eximius 5.16 9.12 2.78
A4 P BRI Chironomus flaviplumus 4.51 0.71 35.01
SUIRNR Parafossarulus striatulus 4.43 5.61 5.05
K AIE Alocinma longicornis 4.39 3.54 13.49
Wil 8 M2 Radix swinhoet 3.71 0.17 3.8
RV T KU Neocaridina denticulata 3.65 3.92 4.65
Y[ Corbicula fluminea 3.61 3.16 2.9
75T IR Exopalaemon modestus 3.33 5.46 0.04
TiA& 4 % Semisulcospira cancelata 3.04 4.49 2.52
R O[5 i B2 Hippeutis cantori 2.8 0.02 19.36
FRIB) IR JEFEDL Cricotopus sylvestris 2.62 0.03 11.64
RIKFE3 Limnoperna fortunei 1.76 1.46 0.76

2.3 R MEHE EMH R E R

P Fele DX SR R0 (DCA) S5R s 25 1 Sl B B2 A 80 3.9, Bee HI B i CCA. [ Fif 5
AEERATETE S PRGN T 2 1 ANSE 2 Bl R D) Rh— 2R BC R AL 1 20 LU 71.0% . 26 1 Al S i
SR (R=0.99) JEAEL(R=0.81) AZHE TR R (R=0.79) M ZAEE (R =0.67) & 5 3% EARSC, 0
55 2 i 5 NOS-N S IEARIC (R =0.68) (151 3) . P I i XA SR A s 7R HE 5 1 R AN [ XA o 4 v, SR T4
AEZSIXUEES 1A AR B EREE 45 0. PSS JEIX DCA MRS 1 s BE A B O 3.1, e P B A0 CCA.
[ il | AL B8O thy O ANIRBEIN 7. 58 1 RIS 2 Rl B i M Rl —3RBE G AR SR T 20 H T 47.6% . 565 1 il
SR ZHEE(R=0.84) AR (R=0.83) Sl TR (R=0.73) Ju i LA H (R=0.76) JE 55+
Btk (R=0.72) 22 3 IEASE, 5 DO(R=0.39) ARG, 5ELAE (R=-0.58) B 3 FUMSC, 5 NH;-N(R=
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Fig.3 Canonical correspondence analysis of macroinvertebrate community and environmental variables
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Fig.5 Response curves of characteristic species of Gastropod to the key environmental factors
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