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Fig.1 Distribution of sampling sites in Lake Hongze
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Tab.1 Geographic and environmental characteristics of sampling sites for macrozoobenthos in Lake Hongze

R E S HFR 2 51018 AL
1 [=E Rl E118°49.323" N33°17.568’ W R R IR
2 — ] ] E118°51. 628’ N33°19. 908’ HK T RIS
3 KE E118°23.892' N33°08.718’ FBl S5 X, 8 IR, 2 /K A )
4 HhRR E118°46.305’ N33°24.737' PR IS5 X, 3 i VR, 20 e S /K AR )
5 Ktk E118°41.243' N33°25.427’ AOK I BRI, A B KA )
6 FAET E118°35.907" N33°28.945’ WK DX, B, 2D S HE K AT )
7 e E118°33. 835’ N33°32.780’ FEI P 75 X, G 5T, K ik A4
8 T E118°48. 812’ N33°21. 423’ K B TR 5
9 5, 5y E118°32.097" N33°27.313’ AOK I BRI, A B KA )
10 et E118°35. 118’ N33°23. 552 WK DX, B, 2D S HE K AT )
11 BT E118°39.978’ N33°21.243’ W
12 B E118°32. 148’ N33°18.617" WK X, B S o
13 b E118°27.287' N33°15.782’ Bl DO S 411X, 1 S ol
14 e E118°25.573' N33°13.512' FEI 0 SR 511X, 146 I8 M I e
15 B Sk E118°15.146' N33°12.012’ AR RE, KK A
16 kA it E118°23.892' N33°08. 718’ FBl I FRFH X, 55 PR VR, 2D e /K AR )
17 By E118°31.562’ N33°12. 843" ATK I B R
18 R E118°40. 637’ N33°11.765' A B T B
19 Feal E118°43.385’ N33°06. 317’ WK E B8 IR
20 R E118°46. 542" N33°15.313’ WK X, B T
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JIEA S 0 Py b T R R AR )R 2R R
K ] SPSS 13. 0 #4781 H 2 J7 22 73 B ( One-way
AVONA) . 1 $& & Bl 09 IR A M A 7 22 554, XF
A Bl B AR Y BB R T lg(x + 1) Bl
IR BN R )y 22 22 v 3, kAT Z2 5 L anshor
22 ELA [A] i P, 5t 47 LSD (the least significant
difference ) £ 55 ; 410 5 J7 22 A~ B [8] 5 M, wt 1€

Games-Howell #&% ( Beckmann et al, 2005)
JEEATI Bl 4 1¥) Shannon-Wiener , Margalef {1 Pielou
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Shannon-Wiener ZFEPEFEEL(H') A=,
s
H = - gl{ (ni/N)ln(ni/N) } ,H H R R

WiSh YRR ZREE, N D B B, n, IRl 0 (104
&, S MR I B H o Margalef F2fe 6 8 45
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ML IR A Y = (n/N) fi, P 0, 2y
S 1 TSR N S A YRR ) SRS
5 i FPERS A BRI, LAY > 0. 01 iy FP2E0
{2

% HH Tec Braak #gii] 1) Canoco for Windows 4. 5
ARV IR 3 ) 70 A UK RSG5 R &R B
P65, XK B 20 ASSRAE S SR S ) AR AR AL R 1
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JE>10% ZYFTE 2D 1 ARSI % = 1%
( Muylaert,2000 ; Lopes et al,2005) . b 46 5 4 5t
lg(x + 1) e fle, PRI ARG BR pH LIAMERHEAT 1g (x +
1) #: 4t (Flores & Barone, 1998 ; Muylaert, 2000 ) , £&

T Ab PR B RE L 20 ASREE R 14 DIREEN T
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B AT BRSNS I 70 (DCA) DU RE HE 7 AL
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VLR HLIGAR Y | IV A SR S RUAH 5G40 A (CCA)
OIAT R s 24 SD <3 I, ER FHZR MR, AV Al BEA T
JUARZTHT(RDA) 525 SD 3 ~4 5,2 AL Al 3R
S5 14 R B L A g B R s 1) 5 22 (ELRY
KR/NHER? , oA B 1 5 25 1% - Monte Carlo 45 36 1
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2.1 THEAK

A e R AR B RAN Zh ) 14 B (LK 2) o
Horp SEBIR EBORH A B AR S oA 5 B3
PN 6 Bl 20 5 o S W R 35.7% (21 4% Al
42.9%

F2 2010 -2011 SFHFHMABRMBINY B X
Tab.2 Species list of macrozoobenthos in Lake Hongze from 2010 to 2011

S i 2010 -05  2010-08  2010-11 2011 -02
F T2 Oligochaeta
I [CJRBEA| Branchiura sowerbryi sS4 +
BRI /K 2245| Limnodrilus hoffmeisteri S5 +
SaPiff17K £245] Limnodrilus clapareianus S6 +
EH B /K28 Limnodrilus grandisetosus S8 +
JK 2245\ )& Limnodrilus sp. S7 + +
KA R A Insecta
SPIFEL Chironomus plumosus S1 + + + +
SEHE PRI Einfeldia insolita S2 + + +
AT RFEIL Procladius sp. 3
AR B Mollusca
WEIRI % N2 Radix swinhoei (H. Adams) S13 + +
W Corbicula fluminea S10 + +
W13 35 F JC 145 B Anodonta woodiana elliptica S12 + ¥
B FREIR Bellamya aeruginosa ( Reeve) S9 + + + +
IR IWE R —Ff Bellamya sp. S14 +
5% 45 VB % Semisulcospira cancellata S11 + + +

2.2 BEMEMESFTTTU

TR JECATE B0 40 R A B ] 170 1 3549 % B R AR o
ZARE AN 2 PR

TR JECAT 240 8 A 303 18] %) 1 3549 % B R AR ) o
A3k (45. 45 + 7. 38) /m’ I (52, 43 =
12.04) g/m’ , o, SRR B 4 1) - 35 % 13 A iy
Bl ol (24,80 £ 6.20) ~/m> Fl (49.55 =
11.94 )g/m’ , 5FEMKE [ (13.76 +2.87) A~/m” Fi
(2.2820.71) g/m’ | fFEREZ R (P<0.05),5
BEEK[(6.9 2. 41) 4~/m> F1 (0.60 =
0.18)g/m’ ] ZRARZE (P >0.05) ; #EMK 55T

RVBBESEYRERARE(P>0.20),

WL A S )1 1 % B (R 2R I 25 e AN i 2
(F=2.556,P =0.056) , [fi~F- X 4= Wy & 4715 0.5 1)
FPEER(F =6.789,P =0.000) , HFFF-HEY)
= (73.70 +19.88) o/m’ i, B Em T E
[(23.19 £8.57) g/m’; P =0.022] 54 Z&[ (52.26
+19.48 )g/m*; P =0.011]; HZ= VA4 Y&
[(60.56 + 38.64) g/m’ ] i i & @ F & %
(P=0.021),

ANFEEHNAEY RFE N ERSAAF. FHEEE
FWEFARE(F=2.31,P=0.083), B FHH
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[(0.91 £0.53) g/m’ ], & ZHAL[(0.27 +
0.25) g/m’ ], HEBEMKEKSIYETHEREE
(F=5.464,P =0.002), HZHEELI[(5.27 +
2.60) ¢/m’ | FIE FEEH[(2.31 £0.84) g/m’]
R EETAZE[(0.49 £0.23) g/m*;P =0. 038 flI
P=0.0181; KWK =i [(67. 94 «
19.59)g/m? ], Bk A% [ (21.43 +8.56) g/m* ], i
HRFERTREH(P=0.013),

TR S A= Wy 1 % B AR o — B %S
] A% Ak fa #, OF ¥y % B AR AL O IR R

O mmex  mEEE  ofEx
‘\"E b
g
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[(101.13 £51.01)4~/m’ ] > FIMFE5 X > K H
> AKE > KR [ (14 £24.35) 4~/m’ |, F4E
Yyt AR S R A [ (163,72 £92.10) g/m’ ]
> HZKE > AZKE > B FR5E X > moK X[ (5. 22
+3.96) ¢/m’ ],
2.3 LB

LR A S A A Fp I 5 i, Tk 55—
PEFAFR (PLHRE Y =0. 181) , HRk 43511 A 75 [C 2 g 45
(0.091) PIHEAL(0.066) FE Hi 7K 22851 (0. 062 ) Fil 4]
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Fig. 2 Seasonal changes in average density and average biomass of the

macrozoobenthos in Lake Hongze from 2010 to 2011
&3 2010 -2011 FHFHRENDABHPENZEMREE

Tab.3 Relative density and dominance of dominant macrozoobenthos species in Lake Hongze from 2010 to 2011

W% AHX % B/ %o P
) 2010 - 05 2010 -08 2010 - 11 2011 -02 Y
T Oligochaeta
T K 2288 Limnodrilus hoffmeisteri 15.3 18. 1 13.7 22.6 0. 062
I QBRI Branchiura sowerbryi 7.2 5.0 8.9 11.6 0.091
KA B Insecta
PIFEBL Chironomus plumosus 4.7 5.3 15.8 9.3 0.066
KB Mollusca
W Corbicula flumine 46. 6 42.4 30.2 29.6 0. 181
iM% Bellamya aeruginosa 5.0 3.8 6.2 2.7 0.059
£ HE
2. 4 ﬂi%gﬁ ]‘E?Elﬁﬂ +Sl_1ann0nb-Wiener e
TR IS 20 ) 22 45 1 AE X ALK, 42 i5) Shan- ] 2'0»\:&.//132%/
non-Wiener 5% . Margalef $5 30 F1 Pielou $84051 57N o 1.6
g & - —a
2.69.1.10 F 0. 71, &1 2R 25 AW Q_E';l'z
5., Shannon $§41 2. 16 ~2. 67 ; Margalef $8% 1. 31 ~ § e L e
2
1.34;Pielou 8% 0.57 ~0.70( W& 3) . H.A Shan- ~04
non-Wiener f Ul Pielou $i5 B7E 5 2= 5 {I%, 1iif Mar- %010-05 2010-08 2010-11 2011-02
KR A

galel $EB7E R P o5 o
2.5 WEETF

HEE MR R B S RO 4. RAEWIAE &
PITGRAE , L WK BB AR AL T R E IR KR
BRI pH AZE W BE W] S i T AR LA 5

Sampling time

32010 -2011 4F 3t F# R4
EHEERENSETEN
Fig. 3 Seasonal changes in diversity indices of

macrozoobenthos in Lake Hongze from 2010 to 2011
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F4 2010 -2011 EHFHEEKRSEHENETE
Tab.4 Monitoring data of main water quality parameters in Lake Hongze from 2010 to 2011

K BdE bR 2010 - 05 2010 - 08 2010 - 11 2011 =02
KB/ em 256 110 204 +99 224 +93 193 92
B/ cm 73 +£32 36 +15 47 +30 55 +36
K/ C 20.1+0.6 32.1+1.3 14.1+0.7 6.1+0.5
V4 /mg -+ L 10.19 £0.95 7.23 £1.75 9.74 +0.68 11.56 +1.58
pH 8.83 +0.37 8.57 +0.42 8.01 £0.09 7.68 £0.03
B 5 %/uS - em ™! 588.1+133.5 432.4 £103.3 390.1+95.0 351.7+23.4
MA/mg - L 1.888 +0.719 1.061 +0.431 1.209 +0. 642 1.319 +0. 807
s /mg - L 0.064 +0.049 0.095 +0.036 0.089 +0. 052 0.101 0. 043
A/ mg - L 0.382 +0.118 0.513 0. 135 0.461 +0.305 0.497 +0.390
iR/ mg - L 1.495 £0.710 0.538 £0.411 0.726 +0.692 0.791 +0.742
W fiER %/ mg - L' 0.034 £0.021 0.019 +0.016 0.008 0. 008 0.012 +0.0012
IERsERER/mg - L 0.0112 +0.0096 0.0176 +0.0158 0.0193 +0.0227 0.0230 +0.0212
2 A /mg - L) 4.78 +0.89 4.85 +0.43 4.78 £1.09 5.88 +1.71
4% a /ug - L 17.33 +12.72 20.05 +16.50 8.59 +5.58 15.98 +9.88

IR IR 53 2 v 5 VA A A AR T AU L IE R R
FLEBEIN R A& b i s BR A A 2 — 2 A8k
Ah, AR A MR R B R B Y B S m .
LRI Z G, HA 1 KRB Y, 5 i .
2.6 KEVEESHEERFZEMNXR

DCA 25 53¢ B 45 HE 3 il 1) d5c K BB BE K 82 (SD)
72.888(SD <3),iE A BRI, KR A
RDA 7 MR sh 1 5 SR BE I F Z (] () 56 & . RDA
BT A LB 4. 5 — R RRAEAE S S Ok
0.196 F1 0. 154, 3Lt B T W Fh &CHE Bty 219
35.0% , N R B SE 0 555 — Rk Y, (HAR
PSR~ 2 (Monte Carlo ) 1656 25 4 , & IIX AN 52 1]
SRR . MR W RER A . pH BT
R A o T o, A B IE
AR AR Vs ik S0 W B 2 k58 5, A 2 b
H R S IR BT G R I 22 BB E 3 H R 85.3%

1.0 :

sl —s14 o HIERAR IR S e, IR 2,
B4 TTRIH(RDA)ER
sl —s14 means the different zoobenthos species, see table 2 for details.

Fig.4 Results of Redundancy analysis

1E RDA JpAr i, B8 28 BR 7 Bl g 2 i 21
B TEIEA I R S U o P A A S Bl A A O
FREOkMiE, Monte Carlo #5507 W] : 7EULPEM] 5 R
e mirp SRR AIE 5 JAG S 4) 73 A1 A0 S 1Y 32 23R
BT (F =3.277, P = 0.006), H & & & &
(F=2.181,P=0.030) flfb 2475 A & (F =2. 181,
P =0.034) , 71 H At 21455 PR 55 SR AW 3l 40 0 A 8 5
AARFE(WES) o @Yo 535 1%
RERHAF AT LUK B . E K 2218 (s8) 194317 5 /K A&
AR R 5 3 IR AR, BB Bk 22 5] Y 2 2
S BE K AT TR 05 i 0 T 494 R 5 T S RS 4
(s2) WHIEE f Gk I (s12) FIMRIR 2 IR (s13) 55
HAWRWIA D) SR A S B R R, HEE S
W 7K A T 20 FH) 1 T TR ) o

xRS HEMIRERTFER@HYSH
Monte Carlo #6185 R
Tab.5 Results of Monte Carlo test between the

environmental factors and the distribution

of the zoobenthos in Lake Hongze

BT F P
IKIR 0.955 0.514
K 1.207 0.308
biiAl )3 1.455 0.176
sy 1.679 0.094
pH 1.095 0.362
R 0.719 0.678
MR 2.181 0.030
fiF R A 3.277 0.006
S 1.566 0. 144

ERERER 1.274 0.272

TSR AL 1.790 0.078
A 1.603 0.154

b 2E G A 2.181 0.034

M4 a 0.897 0.540
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3.1 RiBEYHETT
AV SRAL B RA S 14 b, FAR S Y
MR Z BRI S BRI B, e —, B
B 3V DNVl =S 1 o e SO SE VAT I
(1993) HiRIE /Y 1987 — 1990 4F HLix ] sl ¥ 75
M IR 3 46 BT IR T B ARl 2 49
11 B} 25 J& 43 Fi, 5 sh# 3 40 22 B 25 J& 25 Fh;
20 {2 90 AFACRI =K S A 1 T RS
BB (SRR IF 4SS, 1994 ) 52000 AF 5 2% [ 25 A5
HH AR AE 5] H 42 ( Cipangopaludina cathayensi) F17A] 1f
(Corbicula fluminea ) 2k 1% ) 1 3l W) 19 1 F5Fl
(2 A5 ,2002 ) 52005 4 7 4 #2300 St )
BRARZ Yy 8 i, v Al LR B Sl ) L R (O
YERESE 2007 ) 52008 AF- % i) 25 i 8 L 1 T RS A A
Pr7E 1988 —2003 H[E)Is/b 1 26 B, 5 7 S GERHH
OB AEAS YR A v, AR S ) P b RO 20, kB
BRI 4 Fh RSS2 Fofr, ARy B R A e
ABRIFER TR 6) o SRTTAH T iF WA
PE, L T 180 JE G 2l 40 20 A A R X AR (K R
1994 ; 4+ #£,2003) ,
x6 ARIMBRMFHRBEDIEELE
Tab.6 Investigation data of macrozoobenthos in
Hongze Lake in the differentinvestigation periods
k< WEE/ AR Y
s ] Aem?ee-m? K
1987 —1990 - - 75
1990 -1991  136.98 " 123.96* -

2005 288.3" 431.7* 8~
2010 -2011 45.45  52.43 14

B R
R SR AN £, 1993
K4 1994
JeHERES 2007
LB
AR TR, HAB A A s - TR AR ZIE .
3.2 RERMEIMEEZSKMEERFHXR
KBRS ) 2K A S R GE b HE WA T 1) E
HER ST o KR GBI L DL R B 3R K-SRk R
58 DR 0 DR B T G S ) A i 45 4 A A R R
(Petridis & Sinis, 1993;1995) , —LLHF5E 45 H /KR
e MR K A 2 2R G0 I Sl W RV 45 AL Y OG5 I
¥, S PE- L E AL 1 (s g A R AR
AT T 435 14052 W S AV 2l 47 £ 73 A1 ( Petridis & Sinis,
1993 ;Baudo et al,2001) , FEAHWTZE A, K& LAY R A
2 R MR L W VS A Bl W 4y A YOG B R R R T
(F=3.277,P =0.006) , K x & B A (F =2.181,
P =0.030) AfL22 T 485 (F =2, 181, P =0. 034),
S RS ) o AT AR OGO R A, KILE B

JK 22,15 55 R SRAR 5, i S5 R 050 R 150 5 £ Gt
SRR 2 MR 3 o O L R RO O S5G AR 5 T H A
WEEN T S IRI S 0 AT B R AR A o XAHETE
4 4 30 AT RE 55 9t 1 0 I T A R A O (BRHH,
1980; B Z W ALK R, 1995 5 W a5 A" 45,2007 ) o 1
AU, R BT X IR R b A1
IKEERID) A0 AT 174 A i AT slAR DR
FURAGSIPIRE AL 5 JEAD, 1 AGE W R AR A, - Bt 7
WA T AP X AL — e FR I B AT REN S T KR
XA Sl 1A 52 Wi A (] 5, 1987 5 £ I 22 4%
2002 ; 5K A4 ,2003)

Bt Bt P BA IR A A MR PTIAE K
AT EFARF AR ARE PRGN B, LB
HEE R R AN KRR R A B
A

EE

PRI 1980. 3 BLZR 8 G 4G B 0 #F v 25 4 0 Bl 25 1 FF 5
[J] KAEAY&ET],T(1) 41 - 56.

B, T EFE. 2008, JHE 1 I 09 Az A5 5% 0] 81 5 L il R
[J]. ARKIT,39(1) :28 -30.

FREE W, FEICAE , 25, 2001, KRB B IR AL X R BT 3
VIREVE S F X 2R [T ). KA AP 24, 25
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Community Structure of Macrozoobenthos and Its Relationship with
Environmental Factors in Lake Hongze

ZHANG Chao-wen'?, ZHANG Tang-lin ', ZHU Ting-bin'*, LI Wei', XIE Zhi-cai'

(1. Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, P. R. China;

2. Graduate School of the Chinese Academy of Sciences, Beijing 100049, P. R. China)
Abstract: Lake Hongze is the fourth largest freshwater lake in China, however, there is limited information on the
macrozoobenthos in the lake. Surveys on macrozoobenthos of the lake were carried out seasonally from May 2010 to
February 2011, to investigate the community structure and its major driving environmental factors. A total of 14 tax-
a were identified based on 80 quantitative samples from 20 sampling sites, including oligochaetes (5 species,
35.7% of the total) , chironomids (3, 21.4% ) and molluscs (6, 42.9% ). The dominant species were Corbicula
Sfluminea ( dominance Y =0. 18), Limnodrilus hoffmeistert (0.09), Chironomus plumosus (0.07), Limnodrilus
hoffmeisteri (0.06) and Bellamya aeruginosa (0.06) , respectively. The average total density and biomass were
(45.45 £7.38) ind/m” and (52.43 +12.04) g/m’ respectively, mainly consisted of oligochaetes [ (6. 96 *
2.41) and (0.60 +0.18) ], chironomids [ (13.76 £2.87) and (2.28 £0.71) ] and molluscs [ (24.80 +6.20)
and (49.55 +£11.94) ]. The annual values of Shannon-Wiener, Margelef and Pielou’s indices were 2. 69, 1. 10
and 0.71, respectively, without obviously seasonal changes. Among 14 environmental factors, the results of redun-
dancy analysis accounted for 35% of macrozoobenthos community variance, and Monte Carlo’s test showed that ni-
trate nitrogen, total nitrogen and COD (F =2. 181 -=3.277, P <0.05) were the key factors that significantly influ-
enced the distribution and community structure of macrozoobenthos.
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