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Characteristics of Macrozoobenthic Assemblages and Their Relationship with
Aquatic Environmental Factors in Streams of Lake Dianchi Watershed in the

Wet Season
CAT Jia-liang, SU Yu, WEN Hang, WANG Dong-wei, HUANG Yi

(College of Environmental Sciences and Engineering, Peking University, Beijing 100871, China)

Abstract: The characteristics of macrozoobenthic assemblages and their relationship with aquatic environmental factors in the 29 streams
of the Lake Dianchi ( LD) watershed in the wet season were studied. Biosurveys of macrozoobenthic assemblages during July and
August 2009, as well as 17 mensal aquatic physicochemical parameters from September 2008 to August 2009 were carried out at 29
sampling sites. The objectives were to demonstrate the characteristics of macrozoobenthic assemblages in streams of the LD watershed in
the wet season, to identify the key aquatic environmental factors affecting these assemblages, and to investigate the relationship of
spatial patterns between the Shannon-Weaver diversity index of the assemblages and the assessment of aquatic environmental quality.
Results identified 3 divisions, 7 families, and 8 genera of macrozoobenthos, including 4 families and 5 genera of Annelida, 2 families
and 2 genera of Mollusca, and 1 family and 1 genus of Arthropoda. Among these, Limnodrilus ( Annelida) , a tolerant species, was the
dominant genus. TN, NH, -N, TP, and DO were the key aquatic environmental factors affecting the macrozoobenthic assemblages,
respectively 2. 03-32. 00, 0. 34-26. 66, 0.09-3.20, and 0. 10-6. 80 mg/L. The spatial patterns of the Shannon-Weaver diversity index
of macrozoobenthic assemblages and the assessments of aquatic environmental quality were both greatest in the streams flowing into the
east LD ( Luolonghe, Laoyuhe, and Nanchonghe rivers) , followed by those flowing into the south LD ( Yunihe, Laochaihe, Baiyuhe,
Cixianghe, Dongdahe, Zhonghe and Guchenghe rivers) , and least in those flowing into the north LD ( Wangjiaduiqu, Xinyunlianghe,
Laoyunlianghe, Wulonghe, Daguanhe, Xibahe, Chuanfanghe, Cailianhe, Jinjiahe, Panlongjiang, Daqinghe, Haihe,
Liujiabaoxianghe, Xiaoqinghe, Wujiabaoxianghe, Xiabahe, Laobaoxianghe, Xinbaoxianghe, and Maliaohe rivers).
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Fig.1 Sampling sites in streams of Lake Dianchi watershed
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Table 1  List of macrozoobenthos in streams of Lake Dianchi
watershed in the wet season
14 [ EA &%
WREhYITT  FEBCRE Chironomidae Wi RFEWE Procladius
Arthropoda
WY1 AEERE Erpobdellidae ZLIEJ& Dina
Annelida 5 18 %} Haemopidae L% 8 Whitmania
HUEFRL Glossiphoniidae  HWEJE Glossiphonia
i 5 B} Tubificidae JFEE W] )& Branchiura
IKLLB| )& Limnodrilus
ARSI HIEEL Viviparidae HIZJE Cipangopaludina
Mollusca FRIERL Unionidae UL TR Unio
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Fig.2 Dendrogram of hierarchical cluster analysis for macrozoobenthic density in streams of Lake Dianchi watershed

in the wet season based on Bray-Curtis similarity coefficients
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/ 2.2 B2 R g A T 3 S K KA A B )
2 / BV 5O 1 3 3K 3R 5 9
é TEL YU 3 30 A W YT 3 2008 4E 9 A ~ 2009 4E 8 H
0 f 17 3% H K B3 bR 9 4F 2 (35 2 B . WT ohy
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VL Y 3 A TS A K A K 22 45] T A= ) A
AW BEE S B4 A AE 0 ~ 19552 ind/m® F1 O ~
100% Z [8]. P\=3 [8] 53 A1 4% Jay R &, it AL &8 A 1
T F KWK 22 5] e 25 W) 0 B RN A ) RE E A b i
K, 400 K3 395 ind/m® Fl 73, 43% ; I 8RGO B

TN 4 2.03 ~32.00 mg/L, TP 4 0.09 ~3.20 mg/L,
T ER TR ER A5 BN 2. 20 ~96. 60 mg/L,BOD A 1.90 ~
91.10 mg/L,NO; -N 4 0.24 ~6.17 mg/L,TOC H
7.40 ~39.00 mg/L,Cu 4 0.000 ~ 0. 185 mg/L, Pb
470.000 ~0.081 mg/L,Zn 4 0.000 ~ 1. 405 mg/L,
Cd 4 0.000 ~0.085 mg/LAl Cr 24 0.000 ~ 0. 003
mg/L (£ 2).

F2 HEHMRIBAH KBMEBANRARKRBERENERELTERE
Table 2 Annual average of aquatic environmental indicators in streams of north, east, and south Lake Dianchi watershed
A WT o R ] TSS ] DO ] NH, -N TN ] TP ) ,g,‘%mﬁggﬁfgz,g(
/C /m?es ! /mg-L°" /mg-L™' yme.n”! /mgeL7' /mgeL7! /mg-1,7!
R AE 18. 50 8.10 9.30 118. 85 6.11 26. 66 32.00 3.20 27.26
b [ FHE 16. 88 7.62 1.99 31.18 2.51 11.46 16.22 1.27 14.77
fe/ME 14.90 7.29 0. 10 5.50 0. 10 1. 90 3.05 0.35 5.94
SN 18.08 7.85 1.67 86. 82 6.22 0.80 11.16 0.19 5. 60
R - E 17. 19 7.78 0. 88 49. 66 5.49 0. 54 7.78 0.11 3.81
He/ME 16. 62 7. 67 0. 46 20. 27 4.49 0.34 5.29 0.09 2.20
PN 17. 94 7.63 1.19 1 691.50 6. 84 0.82 12.08 5.98 96. 60
R ¥ E 16. 98 7.39 0.50 283.09 5.99 0.39 6. 45 2.78 17. 89
/M 15. 50 7.10 0.23 30. 70 3.52 0.08 2.03 0.36 3.54
SO BOD,. NO; -N TOC,, Cu | Pb | Zn | cd | Cr |
/mg-L /mg-1.7" /mg-L /mg-L /mg-L /mg-L /mg-L /mg-L
R EH 91. 10 4.71 39. 00 0.185 0. 081 1. 405 0.085 0. 003
B[4 Rl 21.94 1.24 21.94 0. 044 0. 004 0. 159 0. 008 0. 000
He/ME 4.56 0.24 11.30 0. 000 0. 000 0. 000 0. 000 0. 000
& KRMH 3.40 6.17 12.90 0. 050 0. 000 0.216 0. 000 0. 002
R ¥ E 2.74 4.18 9.27 0. 020 0. 000 0. 092 0. 000 0. 001
/M 1.90 1.88 7.40 0. 003 0. 000 0. 008 0. 000 0.001
IS FNIEN 7.71 3.59 18.50 0.075 0. 080 0.373 0. 002 0. 000
Rl S YA 4.27 1.76 12.63 0. 022 0. 023 0. 180 0. 001 0. 000
/M 2.96 0. 47 7. 60 0. 000 0. 000 0. 064 0. 000 0. 000




4 3

BRS¢ VR AT S A W A S K 00 D TR A 0 ) T v AR R S K PR IR T G &

987

Xt R 17 TR AR HEAT B 520 BT, DA BE IR R AR T
I S T K PR AR R . R 3 AT
15 BEBCRREE > 1 M58 — FE R0 (F1) B E R4
(F2) B =F R0 (F3) B 00 F 850 (F4) FES 1 &
B (FS) AR R 3 0o 7, H BBy 25 5k R Gk
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(A RE S /N BT F #3610 > 0. 750, om
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TN AR DG 2% 5 1 I 8 % | <0.300, Kn
H MK th % 4 AT 4%, BOD , TOC  Pb, Cu Al
TSS #y | A F# M % 1 ¥/ F 0,750 HKF 0. 500, i3
B G 55 7K PR S5 R 0 1 4 G P — . PRI, 3 S TR A
AN 2 AE VE b O S W R K IR SRR B 3
A

B3 BB AR A T AE
Table 3  Eigenvalues of aquatic environmental indicators in streams of Lake Dianchi watershed
- [ Jig i wiy W ¥ hEsE R
R E(E 7 2 BUBR A/ %o B BT 22 ST/ % R AE(E 77 28 TR/ % B BT 22 ST/ %
F1 6.176 36.332 36. 332 5.435 31.968 31.968
F2 2.776 16.332 52. 664 2.974 17. 495 49. 463
F3 2.032 11.955 64.619 2.076 12.214 61.677
F4 1.481 8.710 73.330 1. 880 11. 057 72.735
F5 1.182 6. 955 80. 285 1.284 7.550 80. 285
F6 0.931 5.474 85.759
F7 0. 882 5.188 90. 947
F8 0. 425 2.502 93. 449
F9 0.325 1.912 95.362
F10 0. 306 1. 802 97. 164
F11 0.169 0.997 98. 160
F12 0.134 0.789 98. 949
F13 0.078 0.461 99.411
F14 0. 063 0.371 99. 781
F15 0. 024 0. 143 99. 924
F16 0.010 0. 058 99. 982
F17 0. 003 0.018 100. 000
£ RBRENBTAAKE IS EOETRAE
Table 4 Toadings of rotated aquatic environmental indicators in streams of Lake Dianchi watershed
- TE s J5 1 IR B 2
NH,' -N TP TN 1o i R h 45 8K DO BOD TOC Zn cd Pb Cu Cr
F1 0. 940 0.913 0.901 0. 890 -0. 816 0.723 0. 656 0.213 0.239 -0.135 0.181 -0.127
F2 0.215 0. 124 0.249 0. 029 0. 009 0.544 -0.096 0. 944 0. 907 0.690 0.504 -0.155
F3 -0.034 -0.028 0.102 -0.189 0.064 -0.140 -0.243 0. 086 0.076 -0.142 -0.126 0. 867
F4 -0.058 -0.007 -0.095 -0. 164 -0.230 -0.188 0.548 -0.049 0.032 -0.142  0.006 -0.059
F5 -0.121  -0.193 -0.169 0.195 -0.061 0.116 -0.008 -0.099 -0.034 -0.228 0.415 0.287
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T 3T A TR 3T = ) O TR TR AT 2 A i AL 1)

TR . K 4 0745 58 —HE A s iy
SRR IE AR 2> 9 K 0. 867 1 0.426, BT MR T
FEARY KRB CH Y R FhEIE B O 2 HEK
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Table 5 Correlation coefficients between aquatic environmental factors and macrozoobenthic assemblages

in the wet season in streams of Lake Dianchi watershed

T H WT R pH EEERRERTEE NHS-N TP TN  NOj -N Zn cd Cr DO
27K R 2R S A
I, 0.001 -0.024 -0.136 0.222 0.616" 0.648% 0.699%) -0.391 -0.172 0.000 -0.050 -0.748%
3 Y I

1) p<0.05; 2) p<0.01
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Fig.5 Spatial pattern of water quality assessments
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