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Community structure of macrozoobenthos and the evaluation of water environment in
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Abstract: To characterize the community structure of macrozoobenthos and to examine their relationships with environmental fac-
tors , macrozoobenthos were investigated at 116 sites of Lake Taihu in winter and summer of 2014. A total of 55 species were recor-
ded, belonging to 3 phyla, 7 classes, 18 orders and 27 families. The mean density and biomass of macrozoobenthos were 405. 5
ind. /m? and 146. 6 g/m*, respectively. Corbicula fluminea, Bellamya aeruginosa, Limnodrilus hoffmeisteri, Grandidierella
athuensis, Nephtys oligobranchia and Paranthura sp. were the dominant species in Lake Taihu. The 116 sampling sites were classi-
fied into three groups based on cluster analysis using environmental factors. One-way ANOVA showed that environmental factors
differed significantly among the three groups. Analysis of similarities and non-metric multidimensional scaling showed that macrozo-
obenthic assemblages exhibited remarkable difference among the three groups. Canonical correspondence analysis demonstrated that
macrozoobenthic community structure was highly correlated with habitat-specific differences in water depth, total nitrogen, total
phosphorus, ammonium nitrogen, macrophytes, dissolved organic carbon and ®50. From the east and southwest to the north area
of Lake Taihu, the diversity indexes of macrozoobenthos decreased but the density and biomass increased with the increase of troph-
ic status index. Our results showed that the trophic level, bottom sediment type and macrophytes coverage were the key factors reg-
ulating community structure and diversity of macrozoobenthos.
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Tab. 1 Comparison of environmental parameters among the three affinity groups in Lake Taihu

78S MK X TKAAEBE X (n =38) BEFEX P
WI/C 15.0 1.1 14.7 2.6 15.8 1.0 0.193
Cond/ ( uS/cm) 470.3 £23.3 437.5 +78.6 549.8 +41.8 0. 050
TDS/ (/L) 0.38 +0.02 5.00 +2.85 0.45 +0.04 0.551
pH 8.4+0.2 8.2+1.4 8.6+0.2 0.311
Tur/NTU 52.2+16.6 26.8 +18.0 18.3£5.3 <0.001
DO/% 104.4 +8.4 100.1 +18. 1 100.9 +15.6 0.338
SD/em 18.4£9.6 34.6£24.2 42.2£15.1 <0.001
WD/m 2.3+0.4 1.7+0.5 2.2+0.5 <0.001
SeD/em 13.7 £18.3 20.117.7 14.9 £16.9 0.022
TN/ (mg/L) 2.3+0.5 1.6+0.8 4.0+2.5 <0.001
TDN/ (mg/L) 1.6 0.3 1.2+0.6 2.9+1.1 <0.001
TP/ (mg/L) 0.09 +0.04 0.05 +0.02 0.15+0.17 <0.001
TDP/(mg/L) 0.020 £0.010 0.016 £0.011 0.048 +0. 037 <0.001
PO}~ -P/(mg/L) 0.009 0. 004 0.006 0. 007 0.019 +0.023 <0.001
NH; -N/(mg/L) 0.21 +0.09 0.18 0.07 0.59 +0.67 <0.001
NO; -N/(mg/L) 0.65 +0.34 0.60 +0.70 2.00 +1.00 <0.001
NO; -N/(mg/L) 0.011 +0.008 0.009 0. 006 0.040 +0. 040 <0.001
Chl. a/( pg/L) 13.1 +8.7 9.4+6.9 62.1+156.4 <0.001
S8/ (pg/L) 70.1+23.6 37.0£25.7 39.0 £46.9 <0.001
DOC/ (mg/L) 4.8+3.3 3.1£2.2 4.0£0.9 0.002
LOL/% 5.4%4.2 6.7+4.6 7.4+4.9 0.013
TNs/(mg/g) 1.4£0.7 2.2+0.6 2.1+0.4 <0.001
TPs/(mg/g) 0.30 +0.20 0.34 +0.07 0.52 +0.37 <0.001
TOC/% 0.7+0.4 1.4+0.5 1.1£0.2 <0.001
@50/ pm 10.5+7.0 13.4+7.1 13.2 £4.1 0.075
MC/% 33.9+16.4 4.7 +10.4 43.5+4.0 0.003
Macrophytes 0.3+0.7 1.6 1.6 0.4+1.0 <0.001
TSI 65.7 +4.0 58.6+11.2 64.0+7.8 <0.001
# P <0.05 TR XEFRE P>0.05 FRgXETAE; P EHICHNL
EE N iy
@91100 ind/m? ] @ 300 gm2
W N SEA WS
O iR 4N
COFSER CORSE
S EL BT
W £ . £
ORISR 4h B COPEICR 4
mHE -

Pl 3 AR RN B 7 >SS B A A Wy ik 16 2 1] 23 A

Fig. 3 Spatial distribution patterns of density and biomass for seven macrozoobentho groups in Lake Taihu
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Tab. 2 The species composition, frequency, density, biomass, dominance index

and /Rl index of macrozoobenthos in Lake Taihu

pragiig =0
Wy :‘ﬂﬂ? '&.E/ G/ p v y IRI
B/ % (ind. /m?) (g/m*)

HETH
BRI 7K 2215 ( Limnodrilus hoffmeisterii) 46.6 55.0 0.1 648.36 650. 63
E Bk 2215 (L. grandisetosus) 5.2 7.0 0.0 8.69 8.70
I [C B #848| ( Branchiura sowerbyi) 50.0 15.0 0.2 186.24  191.84
) i 5| J& — i ( Branchiodrilus sp.) 6.0 0.0 0.0 0.31 0.31
£

FEERA W) V) %% ( Nephtys oligobranchia ) 64.7 17.0 0.1 282.68  287.52

E|7[< b ( Nereis japonica ) 22.4 3.0 0.0 17.77 18.07
;;'zﬂlﬂﬂ ( Notomastu slatericeus Sars) 54.3 8.0 0.4 111.42 124.40
28 it ( Sabella pavonina) 12.9 1.0 0.0 2.82 3.04

2]
V1% ( Helobdella fusca) 2.6 0.0 0.0 0.06 0.06

s ;u?'ﬁﬁli( Glossiphonia lata) 8.6 1.0 0.0 1.32 1.34
|
KWK ( Grandidierella aihuensis) 60.3 44.0 0.5 668. 60 690.90
W5 3 J& — B ( Corophium sp.) 1.7 0.0 0.0 0.04 0.04
F5 10 Eﬂ:( Exopalaemon modestus ) 1.7 0.0 0.1 0.03 0.09
H A {7 R ( Macrobrachium nipponense ) 3.4 0.0 0.1 0.13 0.27
'T' 2845 K MF ( Neocaridina denticulate sinensis) 2.6 0.0 0.0 0.19 0.21
T J%7J(EU§ F ( Paranthura sp.) 58.6 18.0 0.2 270. 80 277.10

ﬁ'zﬂéﬂ
PIFEIL ( Chironomus plumosus ) 11.2 1.0 0.0 3.75 3.80
2% BT I8 — B ( Clinotanypus sp.) 2.6 0.0 0.0 0.17 0.17
FRIE]FR R UL ( Cricotopus sylvestris) 4.3 1.0 0.0 0.75 0.75
[ I & —Ff ( Cryptochironomus sp.) 14.7 1.0 0.0 4.45 4.46
HIT 308 —Fh ( Eukiefferiella sp.) 1.7 0.0 0.0 0.06 0.06
e 1 REH B2 B ( Lyptotendipe spallens) 0.9 0.0 0.0 0.03 0.03
17k EA PRI (6. tokunagai) 2.6 0.0 0.0 0.06 0.06
2 9 /NEEIL ( Microchironomus tabarui) 5.2 50.0 0.0 66.11 66.15
A/ NFEISL (M. tener) 1.7 0.0 0.0 0.05 0.05
LR PRI E —Fh ( Paracladius sp.) 1.7 0.0 0.0 0.03 0.03
INE 2 JRFEWL ( Ploypedilum nubeculosum ) 0.9 0.0 0.0 0.01 0.01
EIE £ R (P. scalaenum) 6.9 1.0 0.0 1.45 1.47
ZLRRIBBEIL ( Propsilocerus akamusi) 13.8 20.0 0.1 70. 64 71.36
T R4 IE — 4 ( Procladius sp.) 10.3 1.0 0.0 1.94 1.94
K SRR ( Tanypus chinensis) 14.7 6.0 0.0 23.77 23.97
A J& —Fh (Agrionemis sp. ) 3.4 0.0 0.0 0.10 0.10
B AR & — b ( Sinictinogomphus sp.) 1.7 0.0 0.0 0.03 0.04
FF i b5 )& —Fh ( Zyxomma sp.) 0.9 0.0 0.0 0.01 0.01
F J& — 4 ( Caenis sp.) 4.3 0.0 0.0 0.19 0.19
ﬁ_@(‘ﬂ— F ( Dolophilodes sp.) 0.9 0.0 0.0 0.01 0.01

XX

ﬁ])ﬂ I (Anodonta woodiana ) 3.4 0.0 0.9 0.10 2.11

Tﬂﬁ?(Armnaia lanceolata) 2.6 0.0 1.9 0.06 3.42
=AW ( Hyriopsis cumingii) 2.6 0.0 8.1 0.06 14.40
IR I ( Lamprotula leai) 0.9 0.0 5.0 0.01 2.94
SR 7 1 ( Lanceolari agrayana) 0.9 0.0 0.0 0.01 0.01
[F TRER & ( Unio douglasiae) 1.7 0.0 0.2 0.03 0.21
[ 9% K 1% ( Novaculina chinensis) 16.4 1.0 0.2 5.48 7.33
MR ( Corbicula fluminea) 83.6 100.0 105.5 2121.08 8140.72
BRWL ( Sphaerium lacustre) 43.1 13.0 0.4 144.56 156.85
{%Zk%ﬂ"%( Limnoperna fortunei) 5.2 0.0 0.0 0.30 0.34
JEZ
55 bR B2 ( Bellamya aeruginosa) 62.1 13.0 21.8 204.55 1128.47
J7 K% %5 78 15 ( Semisulcospira cancellata) 11.2 2.0 0.4 4.65 7.87
ﬁ'ﬁ{%ﬁj{ 182 ( Stenothyra glabra) 46.6 8.0 0.1 95.84 99.24
KABYE ( Parafossarulus eximius) 5.2 0.0 0.1 0.40 0.57
ﬁ/ﬁ@%(f’ striatulus) 8.6 1.0 0.1 1.57 1.99
K AR ( Alocinma longicornis) 17.2 2.0 0.2 8.00 10.16
2310 |5 Ji B2 ( Hippeutis cantori) 2.6 0.0 0.0 0.32 0.33
KR B2 (H. umbilicalis) 2.6 0.0 0.0 0.06 0.06
IR 85 12 ( Radix swinhoei) 7.8 1.0 0.1 1.92 2.23

# IRT = (AR A + AR 2 5) > W if oy SHUAA0R . 8 R RN A ) e B o AP 24 {2
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Tab. 3 Mean density of characteristics species for each affinity group and the

contribution to with-in group similarity
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Tab. 4 Species number, dominant species, mean density and mean

biomass of macrozoobenthos in Lake Taihu
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