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Tab.1 Means for main physicochemical variables measured at different lakes

a(ugl) 46.8 17.7 35 5.2
(m) 0.405 0.590 0.916 1164
(mg/L) 0.2879 01111 0.0593 0.0138
(mg/L) 3.7155 47212 2.1925 1.3553
COD (mglL) 11.783 8.288 9.087 7.137
(X 10%nd/L) 324.31 145.78 37.19 16.00
2
Tab.2 Assessment of trophic state in different lakes
TLI(Chla) TLI(TP) TLI(SD) TLI(TN) TLIc
66.77 74.14 68.72 76.76 71.06
56.21 58.68 61.42 80.83 62.34
38.61 48.47 52.47 67.83 49,57
42.90 24.80 48.23 59.68 41.76
2.2
2.2.1 39 12 33 ,
12 . 11 . 16 3
4. - - - 14. 21. 25, 31 ,
; (P<0.01),
(P>0.05) (P<0.01),
(P>0.05). ,
, - » TLIcC
71, ’ 14 , ,
TLLC 41.7, (31
, ’ 12.9%.
- - ’ 3
- ’ 2 .1 ,



(r=0.907, P<0.01),
(r=—0.940 r=-0.992, P<0.01) ,
(r=0.984, P<0.01) .
2.2.2 (P<0.01),
3
Tab.3 Species of zoobenthos occurring in four lakes

Mollusca
Cipangopaludina chinensi +
Cipangopaludina cathayensis
Bellamya aeruginosa
Bellamya purificata

Alocinma longicornis
Semisulcospira cancellata
Parafossarulus eximius
Parafossarulus striatulus
Bithynia fuchsiana
Limnoperna lacustris +
Lanceolaria sp.
Corbicula fluminea +
Annelida
Limnodrilus hoffmeisteri
L.claparedianus
L.grandisetosus
Branchiura sowerbyi
Tubifix tubifix
Rhyacodrilus sinicus
Monophlephorus limosus
Naididae sp.
Chaetogaster diaphanus +
Hirudinidae sp. + + +
Glossiphonidae .
Insecta
Tangpus  sp. +
Tangpus chinensis
Procladius sp. +
Tanypodinae sp.
Chironomus plumosus +
Chironomus  sp.
Tokunagayusurika akamusi +
Propsiloceru  sp.
Microchironomus  sp. + + +

+ + + + 4+ + +

+
+ + 4+ + + + + 4+ + + + o+

+ 4+ + 4+ + +
+

+
+ + + +

+

+
+ + + + +
+ + + + +
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3
Glyptotendipes gripekoveni kieffer + +
Einfeldia sp. + +
Chironominae . + + + +
Pupa of chironomidae +
Culicoidessp. +
Chaoborus sp. +
Dipterasp. +
4
Tab.4 Number and percentage of taxa of zoobenthosin four lakes
(%) (%) (%) (%)
5 2381 9 36.00 12 3871
8 57.14 4 19.05 5 20.00 4 1291
6 42.86 10 4762 10 40.00 11 3548
2 9.52 1 4.0 4 1290
14 100 21 100 25 100 31 100
(P>0.05), ,
(P>0.05),
(P<0.01), (P>0.05),
(P<0.01);
(P>0.05). 2407ind./m?, , 408ind./m?,
6 - 3 3
(1815ind./m?), ; 5.89g/m* . .
, (95.5%),
( 12.1%3, - ,
Y [9,10] - 5 a Y
< 10
5 D(ind/m?) B(g/m?)

Tab.5 Annua average density(D:ind./m?)and biomass(B:g/m?)of zoobenthos in four lakes

D(ind/m* B(g/ D(ind/ B(g/ D(ind/ B(g/ D(ind B(g/
) m’) m’) m’) m’) m’) /m?) m’)

33 91.63 225 25535 203 116.00
545 219 68 0.84 43 031 45 1.30
1270 370 2208 1278 190 041 145 0.24
8 0.09 3 0.03 15 0.05

1815 5.89 2407 105.34 461 256.10 408 117.59
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(85.7%), 48.1%  37.6%,
; 46.6%  40.0%.
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N , 19.3% 9.3%.
; (TC)
TC=—1815.6+41.63TLIc (r=0.9734, P<0.01)
2.4
7 Shannon-Wiener N
Margalef ; ;
» Shannon-Wiener TLIc
H* =4.2097—0.0450TLIc (r=0.9342,P=20.01)
Margalef TLIc :
d=4.3363—0.0497TLIc  (r=0.9975,P<<0.01=
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6

D (ind/m?)
Teh.6 Annual average density(D:ind./m?)and biomass(B:g/m?)of dominant species in four lakes

B (g/in?)

D B D B D B D B
15 3511 13 5.25
25 58.38 8 174.68 30 63.05
35 35.88 8 9.55
50 6.28
35 387 25 493
140 0.62
128 0.57 43 0.68 20 0.16 40 1.29
198 0.87
1098 3.29 903 1.95 89 0.15
1155 1011
38 0.03
1564  5.35 2126 7112 279  249.85 204  90.38
7
Tab.7 Diversity index of zoobenthosin four lakes
H' 1.443 0.4140 1.375 1.641 1.218
d 0.656 0.906 0.769 0.894 0.806
HY 0.668 1439 0.478 1.755 1.085
d 1.237 1.439 0.947 1.412 1.259
H' 1.738 2314 1.969 2.166 2.047
d 1.720 2161 1.764 1.589 1.808
H’ 2.286 2.585 2471 2.164 2.376
d 2.322 2474 2.370 2.039 2.301
3
3.1
Patton Cenviromental indi-
cators) . ,
[13] : .
[5.7.91
IwaRuma Kasumigaura ;

1155ind./m?,

[9.101

4992ind./m?,

3

4200ind. /m?.

1.3-26.7ind./m?,



2 : 167

3.2
Y hl a 3
3 - Y
3 3 3 h Y
. [15,16],
3
[14,17]
- h - 3
3.3 . ;
[1,8,9]
3 Y
3 3 3
1 Y 3
3 3
; Margalef
3 -
1 . - s 1996, 20 ¢ J: 103113
2 , . . . : , 1995: 178203
3 , - . . O : » 1990: 129-151

4 Gasellato S, Caneva F. Composition and distribution of bottom oligochaete fauna of a north Italian eutrophic
lake. Hydrobiologia,1994, 278: 87-92

5 lwakuma T, Yasuno M. Fate of the univoltine Chironomid, Tokunagayusurika akamusi at emergence inLake kasumigaura,
Japan. Arch Hydrobiol, 1983,99: 37-59

6 Goran Milbirnk. An improved enviromental index based on the relative abundance of oligochaete species.
Hydrobiologia, 1983,102:89-97

7 Gyorgy Deval,et al .An attempt to trace eutrophication in a shallow lake usingchironomids. Hydrobiologia ,1983,
103: 169-175

8 . . s 1991, 11 (3): 262-268.

9 . . s 2001, 25 (3): 210—216

10 Gong Zhijun, et al. Impact ofeutrophication on biodiversity of themacrozoobenthos community ina Chinese shallow

lake. J Freshwater Ecology, 2001,16(2):171—2178



168 15

11 s 3 : » 1985

12 . O : » 1995

13 Patton D R. Is the use of “management indicator species’ feasible? Western Journal of Applied Forestrg,
1987,2:33-34

14 . . , 1995, 4: 15-24

15 Gong Zhijun, et al.Macrozoobenthos in 2 shallow, mesotrophic Chinese lakes with contrasting sources of primary
production. J N Am Benthol Soc, 2000, 19(4): 709-724

16 Scheffer M. Ecology of shallow lakes. London: Chapman and Hall, 1998

17 Mclachlan A J. The effect of macrophytes on the variety and abundance of benthic fauna in a newly created lake

in the tropics (Lake kariba} . Arch Hydrobiol,1969,66 :212-231

Comparative Study on the Community Structure and Biodiversity
of Zoobenthos in Lakes of Different Pollution States

XIONG Jinlint, MEI Xinguo! & HU Chuanlir?
{1:College of Life Science and Technology, Huazhong University of Science and Technology, Wuhan 430074, P.R.China;

2: Ingtitute of Reservoir Fisheries, Chinese Ministry of Water Resour ces and Chinese Academy of Sciences, Wuhan 430079, P.R.China)

Abstract

Four lakes with different pollution state (mesotrophic, meso-eutrophic and eutrophic) were
studied and compared over a period of one year for the community structure and biodiversity of
zoobenthos. Considerable differences in zoobenthos species compositon, dominant species,
abundance, biomass and diversity index were observed. The results showed the higher pollution
state of lake, the smaller species number, biodiversity based on Margalef index and Shannon-
Wiener index. Inversely, zoobenthos density increased with the aggravation of lake pollution on
the whole. Ecological characteristics of environmental indicators were also discussed. The den-
sity of the oligochaete Tanypus chinensis was positively correlated with the state of lake pollu-
tion. A negative correlation was apparent between the number of species, density and the pollu-
tion level. These results indicated that a clear decrease in biodiversity should be attributed to
water pollution.

Keywords: Zoobenthos; pollution state; community structure; species diversity; biodiver-

sity index



