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Community structure of macrozoobenthos in Caizi Lake, China
XU Xiaoyu', ZHOU Lizhi"* , ZHU Wenzhong’, XU Renxin', CAO Lingliang' , CHEN Jinyun', WANG Xun'

1 Institute of Biodiversity and Wetland Ecology, School of Life Science, Anhui University; Anhui Key Laboratory of Eco-engineering and Bio-technique, Hefei
230039, China

2 Wetland Nature Reserve along Yangtze River in Anging, Anging 246001, China

Abstract: In the middle and low floodplain of Yangtze River the increasing aquiculture had disturbed the lake wetlands,
seriously affected the structure and function of the lake wetland ecosystems. In order to have an insight into the
macrozoobenthic community in response to the anthropogenic disturbance, we surveyed the density and biomass of the
macrozoobenthos of Caizi Lake group ( Anging City, Anhui Province) through 49 sampling sites. By seven surveys in 2008
and 2009, a total of 39 macrozoobenthic species were found, among them the dominant species were Tendipes sp. ,
Branchiura sowerbyi, and Alocinma longicornis. The average density of macrozoobenthic was (55.20 +76.25) ind. /m” and
the average biomass was (19.56 +65.37) g/m’. Compared with 2001, the macrozoobenthic diversity markedly decreased
and the dominant species had obvious changes too. In Baitu Lake, Caizi Lake and Xizi Lake, the average density was
(63.43 £52.76), (36.44 +34.49) and (79.77 £118.90) ind./m’ respectively, the average biomass was (17.48 +
28.24), (21.70 £39.44) and (4.94 £18.46) g/m’. Among the three lakes, Xizi Lake had higher average density and
biomass of arthropoda than Baitu Lake (P <0.01) and Caizi Lake (P <0.01). However, Xizi Lake had lower average
density and biomass of mollusk than Baitu Lake (P <0.01) and Caizi Lake (P <0.01). Moreover, in Xizi Lake, there
was a lower Shannon-Wiener index (1.44) than Baitu Lake (2.25) and Caizi Lake (1.71). Through Clustering Analysis
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approach, the high similarity of macrozoobenthic community was found between Baitu Lake and Caizi Lake. Above results
indicated that the pressure of anthropogenic interference, such as aquiculture, had taken obvious effects on the
macrozoobenthic community structure. For the biodiversity conservation of the Caizi lake wetlands, the sustainable fishery

model should be estabilsed in the urgent future.

Key Words: macrozoobenthos; community structure; biomass; biodiversity; Caizi Lake group
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Fig. 1 Sampling sites for the surveys of macrozoobenthos in
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Table 1 Macrozoobenthos in Caizi Lake

R (W) Density/ (1~/m?) (Biomass/(g/m?*)) 2001 4E A0 55

4
Species EF T SR Data fr'om the
Xizi Lake Caizi Lake Baitu Lake survey in 2001
T Annelida
6 -k 45 Glossiphonia complanata 0. 143(0.001) 0.229(0.003) +
Wi vb 7 J& —Fh Nephthys sp. 0.238(0.008) +
15 )& —FF Hirudo sp. 0.343(0. 006)
FRABER Tubifex sinicus 0. 152(0.002) 0.095(0.001) +
IR HBIE Branchiura sowerbyi 7.848(0. 144) 7.381(0.084) 7.429(0.074) +
FT 245 K18 Aulodrilus prothecatus 5.333(0.059) 3.905(0.018) 3.886(0.035) +
BRI KLL| Limnodrilus hoffmeisteri 3.048(0.007) 0.810(0.008) 0.686(0.001) +
BARBIY) Mollusca
FHEIARIZR Bellamya quadrata 0.076(0. 152) 0.238 (0.581) + +
Hil 4B HIE Bellamya aeruginosa 0.457(0. 852) 4.000 (4.630) 6.857(6.320) +
FUE IR Bellamya purificata 0.457(1.081) 7. 143 (10.240) 4.343(4.993) +
rhAE[R IR Cipangopaludina cathayensis + +
WAALET IR Oncomelania hupensis +
K AR Alocinma longicornis 0.076(0.018) 5.238 (1.310) 18.057(2.944) +
LUIRYR Parafossarulus striatulus 2.810 (1.021) 4.571(1.389) +
KIBIR Parafossarulus eximius 0.457(0.549) 2.143 (1.451) 2.400(0. 870)
WiE % M2 Radix swinhoei 0.286 (0.205) 0. 114(0.030) +
KB g MR Hippeutis umbilicalis + + +
YRIK5E3E Limnoperna lacustris 0.429 (0.062) +
B THERIE Unio douglasiae 0. 190 (1.950) + +
% Arconaia lanceolata + + +
SPRIF I Lanceolaria gladionla ¥ + +
SHRE T BE Lanceolaria grayana + +
SRR Schistodesmus lampreyanus 0.076(5.094) +
W IR Anodonta woodiana 0.076(8.838) 0.095 (0.456) 0.571(0.661) +
BRIE Tt Anodonta globosula + + +
VAL Corbicula fluminea 0.095 (0.062) 0.229(0.045) +
RS Arthropoda
B9 #% I80m —F Procladius sp. 0.076(0. 000) ¥
S5 SUR —F Clinotanyus sp. 0.610(0.003) 0.238 (0.000) 0.457(0.000) +
FERBAFEIL Cryptochironomus digitatus 2.819(0.008) 0.333 (0.004) 2.057(0.002) +
L2 IEFEBUR—Bh Polypedilum sp. 1. 448(0.002) 0.800(0. 000) +
KK M FEIE —Fl Rheotantarsus sp. 1.371(0. 003) 0.238 (0.000) 1.371(0.003) +
PEIUE—Fh Tendipes sp. 38.552(0.509) 1. 143 (0.001) 3. 886(0.004)
HKFR L Tendipes attenuatus 4.114(0.020) 0.238 (0.000) 2.971(0.005) +
BRIBIUE —Fh Trichocladius sp. 11. 886(0. 070) 0.114(0.001)
Wi BB IR AL Glyprotendipes lobiferus 0.457(0.001)
BT /NGEFRIL Micropsectra logana 0. 152(0. 000)
H AR IR Macrobrachium nipponensis 0.048 (0.004) +
WE i JE —Fh Ephemera sp. 0. 076(0. 000) + + +
W2 J& —F Tabanidae sp. + + + +

+ AU TP X ML X A7
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Table 2 Dominant species and density in the three regions of Caizi lake regions

WX P AT R St o LA
Region Dominant species Density/ (1>/m?) Percentage/ %
H 4] Baitu Lake K AR Alocinma longicornis 18. 06 28.17
INRJEMEIS| Branchiura sowerbyi 7.43 11.59
HFEIIR Bellamya aeruginosa 6.86 10.70
{7 Xizi Lake YEWR Tendipes sp. 38.55 48.42
BRFWURE Trichocladius sp. 11.89 14.93
INERJRMRIS| Branchiura sowerbyi 7.85 9.86
ST W Caizi Lake J5 [RJBHYIE Branchiura sowerbyi 7.38 19.92
FIE R Bellamya purificata 7. 14 19.27
KA WIE Alocinma longicornis 5.24 14.14
421H] Whole Lake YRR Tendipes sp. 13.15 23.54
S ECJBHEIS| Branchiura sowerbyi 7.53 13. 48
KAWIZ Alocinma longicornis 6.27 11.22

3.2 WEMAYE
3.2.1  EEREYEINZS B A

3 AN DX H R R Bl 1 1 % Bl (55. 20 +
76.25) /m? SER YR (19,56 £65.37) g/m’, 3

N
=)
1

o BAENY e AEh
kY w Eit

w2
(=}
T

eSS
Number of species
(5o
(=)
T

BT S B985 K (F g =2.8%, 7

P=0.060), A ¥y 532 58 5. 3 (Fy 500 = 4. 694, P= Biﬁiﬁke x%iﬁe C?igzi%lf?ke
0.010) ; 1T RSB (F, 5,0 =25.522,P =0.000) Al

HWIHE (F, 44 =23.095, P =0.000) DL K Bk 3h 4y i % E2 3 HRRAREEHY & RRAAOIAL

E( F2,340 =24. 307 , P =0. 000 ) ﬂéﬂ éE % % ( F2,340 — Fig. 2 Species numbers of the major groups in the three lakes

9.710,P =0.000) 7£ 3 /I X 1] 22 57 247 3K B4 d 35 (3%

3), H s sh i Y B KT ARl (P <0.05) FISEFM (P <0.01) ; 51115 B3 P i 2%
JERE Y 2T AW (P <0.01) FISET-W (P <0.01) 5 FU AR -1 10 0 sl 25 B2 A A= 4 e 4
BERFETEI(P <0.01) ; FAGRBIFIRET W Z A5 s Wi 1 e shi 0% B F A Y 3R sh i A=
Pt 2R A RE(P>0.05)(%K4),

R3 INHRREEBIMHNZE/(/m?) FIEWE/ (g/m?)

Table 3 Density(ind. /m?)and biomass (g/m?) of macrozoobenthos in the three lake regions

551 Annelida W BN Arthropoda BAKRZHY Mollusca
WP Lake regions I A I At I A
Density Biomass Density Biomass Density Biomass
F1 % Baitu Lake(n =70) 12.00+13.87  0.120.24  13.94+21.04 0.02+0.04 37.49 £48.07  17.34 +28.26
1 FW Xizi Lake (n=105) 16.23 +14.94  0.21 £0.25 61.71 £121.27 0.62 +1.38 1.83 +8.96 16.59 +104.87
H T Caizi Lake(n =168) 12.29 +14.38  0.110.29  2.24+7.22  0.01 £0.05 21.91 £36.78  21.58 +39.48

3.2.2 EERAEYENET D

I sy 0 BE DU 2R () 22 AR WK (Fy 5 =4.69,P =0.600) , =¥ 22 57 W3 (F, 45 =2.907,P =
0.035) , B H BE (Fy 35 =4.217,P =0.006) FIEY 5 (F, 55 =6.328,P =0.000 ) VU2 [i1] 2 53 3K F 4
B ARSI B (Fy 35 =5.459,P =0.001) FIA Y8 (F, 55 =4.057,P =0.007 ) PUZ[H] 2= 50 b 3 (%
5)o Hrh JF RIS Y Wi 8 K TRKE (P <0.05) M4 F (P <0.05) , MBI 3P 4
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HZEFALE(P>0.05) ; WEWIEER S BE(P <0.05) LKA ZE(P <0.01) (B ERT R L5
YR ERTHES EFMKE(P <0.01) ;5 EFMKEN TS AEYRZRALRE(P>0.05);
BIASIERZE(P <0.05) FIFKE (P <0.01) #E RFHERTHFEE, PURIWIEK TR EYE BHERTES

MEZFE(P<0.01)(F%6),

4 3NHRAXRBEEEIVZENENENSELLE

Table 4 Multiple comparison of density and biomass among the three lake regions

KA 3 Annelida

LB Arthropoda

BARFH Mollusca

B Lake regions I it I ERE I it

Density Biomass Density Biomass Density Biomass

B—X  F#42= Mean difference -4.229 -0.093 -47.771 -0.599 35.657 13.226
P 0.059 0.025 " 0.000 ** 0.000 "~ 0.000 "~ 0.008 **

X—C  FH42 Mean difference 3.943 0.096 8.450 0.611 -20.076 -17.473
P 0.061 0.004 ** 0.000 ** 0.000 "~ 0.000 "~ 0.000 **

B—C P2 Mean difference -0.286 0.004 9.663 0.013 15.581 —-4.246

P 0.890 0.918 0.227 0.906 0.001 "~ 0.354

B.X.C A uMCR A% JE T 327, 2 E A, B—X, X—C, B—C BIF/R B4 X 22 )47 4 25028 B R ) i 0 2 T HL R

* P <0.05; % *P<0.001

R5 TEXBESIEFTHEE/(M/m>) HENE/ (g/m’)

Table 5 Density(ind. /m*)and biomass(g/m? ) of different macrozoobenthic groups in seasons

KA 3 Annelida

LB Arthropoda

HARFH Mollusca

F 15 Season I L I R I L
Density Biomass Density Biomass Density Biomass
2 Spring(n =98) 13.22 £14.40  0.15+0.23  27.35+88.36  0.14 +0.60 7.92 +15.30 9.78 £26.59
H 7 Summer(n =98) 12.25 +13.31  0.20+0.38 6.86 £14.80 0.02+0.06 20.33 £39.88 10.81 +21.26
#ZE Autumn(n =98) 15.02+14.72  0.10+£0.18  20.49 +48.64  0.21 £0.73  28.33 +47.73 28.93 +69. 19
475 Winter(n =49) 13.06 £6.79 0.09+0.18 50.45+123.44 0.62+1.63 19.43 +25.56 35.25 £132.83

®6 NEFREEBANUEENENENSELR

Table 6

Multiple comparison of density and biomass among four seasons

KA 3 Annelida

LB Arthropoda

BAREH Mollusca

F15 Season I L I T I L

Density Biomass Density Biomass Density Biomass

1—2 452 Mean difference 0.980 -0.044 20.490 0.123 -12.408 -1.030

P 0.638 0.248 0.046 " 0.280 0.015* 0.825

1—3 F-#52% Mean difference -1.796 0.054 6.857 -0.067 -20.408 -14.250
P 0.388 0.153 0.503 0.555 0.000 ** 0.002 **

1—4  F2 Mean difference 0.163 0.062 -23.102 -0.472 -11.510 -8.525

P 0.949 0.188 0.066 0.001 ** 0.065 0.135

2—3 452 Mean difference -2.776 0.099 —-13.633 -0.190 -8.000 -13.220
P 0.183 0.010" 0.184 0.095 0.116 0.005 **

2—4  FH2% Mean difference -0.816 0.106 -43.592 -0.595 0.898 —-7.496

P 0.749 0.024" 0.001 ** 0.000 ** 0.885 0.189

3—4  FI2% Mean difference 1.959 0.007 -29.959 -0.405 8.898 5.725

P 0.442 0.880 0.017" 0.004 ** 0.154 0.315

1.2.3 4 7 MREFEEKA NS, 1—2,1—3, 1—4, 2—3, 2—4 ,3—4 HIFIR AT 21 22 15 6] B4 45 S 008 1 288 B2 R A ) B R AT 2 38 LU AR

#*P < 0.05; % P < 0.01

3.3 HBEE MM LA ) 22 5
AR 50 S B9 KRBT 319789 Shannon-Wiener #8453 4 2. 25 1. 44 1. 71, Margalef 8%
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SRR 3.79 3.16 3.30(E 3) .

"~ 2 . O Shannon-Wiener3§%{  m Margalef}g%(

X 49 ARAE L KRR ORI w8 3.79 116 330
W, 36T TR R B0 H BE TS T 400 3 401, 1 T £ ga% Zﬂ IFI llll
ORI 1T AREES RN 1 4138 FIh g 14 ARPE B E |
SO L ALETWILA 10 MRS S a0 O HAM L. v I s .
ARE LR B T A SRR IX 1 4 R B 1 4L,

[ F 11 G FISE 7 0 LA B 0l 2 9 X (X1 —X4) B3 RTMAURMDMEZNES L

Fig. 3 Macrozoobenthic communtiy diversity in the three lake

NAAEERIAUTE(E 4) o R, ARl RS -1 2
FIg T EHEFRAE DY 4 A SR R B sh ) 1 7%
45k 5 0 - 2RIR SR AR ROR Y 22 57

PR (H AR %)) Distance (Objective function)

45%X1073 2.7X10 5.3X10 8.0X10 1.1X10?
- T T T \

regions

E4 XERENIEENRESN
Fig. 4 Cluster dendrogram of the macrozoobenthic community in Caizi Lake

B: FISBIA C. SETW), Mg o IR IR X, X BT, o X1, X2 X3\ X4 Ji T AR X, HAR: fis TR IR IR X

4 it
4.1 SR ECAR S RIS (1 B 25 R

— IRy, AT Ol SRR KR S TS 45 A A B AR AR SR A R LR KRR A 3
) I o 0 SR /KA Bl s AT S A B, T R SRS i S e 0 2 R A R I S R
T ARAA Sl 1 e BE AR W 2 R T IE TI (P < 0..05) o I8 i e T ) 5 B e B, SO R 5 s 2
B AR R I | s I T R e S Tt G YRR S T FA SR TR ST e SR A, B R 43 A A R T B B LK R
B, FRIE A LA DTKAE B 530 22 T B R RS o i 2 R E BRI, W E EE RS e e, 4
FHEE PRI (HASHIFSE T AR R Sl W) 7E 3 2 1 % B ((20. 33 £39.88) />/m®) FIAEW) 5 ((10. 81 +21.26)
g/m?) HARIBF KA, U H AR 55 ZE((9.78 £26.59) g/m?) FH LI ANAR D | 3X 7] B 5 H 2 Eff rh g
SRR R M A R AE | PR R AR Sh A 2 BT AR B W B IS | AR sh e
BERE((28.33 £47.73) A/m?) HIAEW R ((28.93 £69.19) g/m?) Bkt . PRI, 300 25 55 B Ay v Il 92
P RE R B0 - W0 U s g 8 R AR W i AR N — AN R R I AU A R B T AR TR Sh i
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M BRI 2o kA% i 7E K A 7K R IS BT 5 PR AR K o A AR A R G B O R ZU TR R 2
—t2ed BRI RS K SCHIE BB E | 5 A R OB $R I 2 S K R RITR O B i 3K
B A T Y SR LA BRI 5 B 11 A st 4 )5 sk /20 27 DT 53 A TR A Bt 1) T % Bt i)
FHERS 7= A R A= YRORR | R M R AR IV 3 ) A BRI R 22 AR 5 v W R i 5 S W g A A 4
I, K Z=TT W KIS SR I, 537 R S e, A KK AR TSI, B AT R 2 1m KR, K
SO T RS TUBRIR B 278 20—40cem , A4 B A B BT S /b . AR b RIS 08 0 A\ BH T 5 47T
S, =5 () K SCAR S AR RIE K TURR P ksl g B2 DR, A AT SRS B e AR ), Rt I e e 5 |
(18 7K TR AR BT 1) R A2 T B S 4 0 1181 e sl 2 B S 3 KT 1 SR AN 18 TR A Sl s AR/ I ) o
JRE Z—,

ATy 0 55 B 2R R Sl ) b B4 SO TR T RE D SR RN 38 8 A S SR K- i B DS A
AR B ) R RIS 5% % KT T e T el /07 Rk, R PR JECAG 3 0 (0 1 9 R E R 5 S il i1 52 5]
ARG L AT TR B R T R (P <0.05) FISEFMI (P <0.01) , WA
I Bl 0 % R A e 2 KT R (P < 0. 01) FSEF I (P <0.01) ., 1 i1 10K A bt 32 3] o
A GBI RN O P 5 T /KA 4 BB A S5 B T 78 3R 0 R 2 DK R 5, B 3R 0 R
A B Y B R a2 AR GBI S Sk R [ SO AR A i 7 A BELRR , 23 UE TR TR i
R A AT R (A R IS R R T T T K AR RV B O AR 1 ) — SR RS AN ]
T DX 114) 85 7 7K ST B X R JRCATG S ) 1 75 25400 7™ A I S WA R JE A 1 Tt — 2B I A9
4.2 SETIIRBUENG Sh Y RE Vg 00 s

WOl FRFE K F TARE 5 9455 Ah TR 252 miii KB AR s W i) AR A7 F 0 e i BE A Ry T4 23 B
FEVE I B TR R 1, IR AR KRG s i BEVA 45402570 | 20 tiE22 50 AR AR DUk, 38 151 b K i [l
B 3 AT TR AR S R s /L B I8 i i ) S SRR 1 DX 2 TRD K i SE d, OE T K SCRR R, K AR TR
AR IX R T A B A AR AR 24 fo P A SO BB A 1) F A fof P 3 v 3 20158 o, AR 24 ik
1241 t, KA LA AR 24 B Hb TR S0 2 AR 27 5 oo 2 B2 1 90 S A M7 /K AR A R el 2 i Ay
TR B0 ST W20 H R

2001 442 PRI TR R 725 58 b o0 S -0 B IS sl W 23 Wk 64T 1 I A A s 030 oy 21 A1 26
A ARBRTER 49 AHERPEAT T 7 YR, AERPSRADNT I, AU A5 A BUR RIS 11 Fh, 2001 44
A LR T LG SRS IR (Bellamya sp. ) FEBAh L, AU A LS RE 7 55 1945 BUR 41 B3 R e K
HRZ 75 G ] AR, A YA 5 Thig 28 ( Corbicula fluminea) |75 £ IG5 1 ( Anodonta woodiana)
SEHARB TS TR A AT E RO A A BE A eV A /D o A

552001 4F-22 BRUS VLI M B2 25 G815 rh B BSCE A L, U ARG 20400 114 88 8 R A 40 0 Wb 2 a2, 43 A
42001 41K 71.7% F160.0%  AUCHT A BUR BRI 11 B (02 BRI 8 B, BARD /N33 L
( Micropsectra logana) , | BERFEIL ( Glyptotendipes lobiferus ) %54~ 2 1 %% BE 45 i3 (B i T AW 8/,
A RESAL R IR Sy FE A AE ) s D R S ss , Horp AR sy AR AR IS (H A W) R 2001 4R Y
63.0% , RN RE R BAR S KAWL ARSI AR TN . P15 S it 25 B A A ) 1 W] e i
HIE AL 2001 4F 1 40. 0% |, 3% AT BE A 18 X5 5 28 8 8 il 0, 4 B2 160 R, 36 OB 19 sl ) R it il
B AR N X SR PR R R 4 A S ZE R P  RETT T AR R R R 2R O B = U, 2 i o3
WA DX UK R e IR P, B R T 2 i A2 B, P RE S BUE KT TH R, R el R ity e s = S K
TIPS (£ 7) .

5SR-S G 3y 0% %85 5 AR ) i 1 28 A FORH [R], 2001 4F 9 A i S ) R BLI G 3 )
Shannon-Wiener 5400 3. 85 , ASIR A RALA 1. 80, RIS T KB s W) Ve ZAEME T B AR, X TA]
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FEJE BT 2 K000 18 Fh 22 09 5 B2 AR AIK, an 39 b T 82 ( Oncomelania hupensis ) . % 2k 24 & 8 ( Schistodesmus
lampreyanus ) JEFE A I ( Lanceolaria grayana) SRR BL— P14, DRI I A BE 4 25 LA V% 2 R PR IR
) =R

KT AXRFE 2001 FEEZF KB RSP ERR L

Table 7 Comparison of present survey results of macrozoobenthos in Caizi Lake with those in 2001

- MBI Mollusca YY) Annelida  FEEBEIY) Arthropoda AT Total
A Groups 2001 4 A 2001 4 AR 2001 4E AR 2001 4E AR
HIFPEL Number of species 11 19 5 7 12 13 28 39
) Density/ (4~/m?) 18.08 18.94 34.62 13.43 24.3 22.83 77 55.20
H: ¥y 8 Biomass/ (g/m?) 30.76 19.19 1.77 0.14 0.18 0.20 32.71 19.56

PR, £ UL AR5 4444, 2001.

RIS TR B G AN TR S ) )RR v AR DA A, T 2 22 55 0 W) £ SR R X AR A AT
ARG, P T TR AR IR, i 13 g i 5 3 1399 58 B Ak Ay S0 3 B AR sl g A A7 4 2 T A
A BRI 0800, A S 85 BEALA (1.83 £8.96) />/m? AT il RIS -, HORRURWZh P i i %
ZHIE Z M SN A T BRI ZE 57

ARG LA EWFFEEE R A TR AR rh A o B e i (R SR FE B E | S DK RN K AR A W R R IR 2 55
MR TR, 5 S BRI SR AR £ B 10 = IR TR /D i P AR SR B AN A 22 B 0 2R (Y IR B, LUK
AR, 4RI AR S R SR SRR AE
Brigt: £ B/ RAE I R AR BIAS PRASUE JA 5 XUME (R e 2z (R AEARAE TR 2 i) K T T Bl [ A 28053 300 180 1X 36
R R J7 3285 e 3l 73 2 4 52 75 1A 20 0k e SR T3 5 1 8 O 5 8, TRD R A3 30 AR g DRI R ] S8 PR 08
TR TR B L S B 753 T A S R 2 O B Rp G
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