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Changes in the dructure o zooplankton community in Lake Xihu( Wes Lake) ,

Hangzhou after water pumping and dredging treatments
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o Water Area o the West Lake , Hangzhou 310002, China ;3. Irstitute  Emvironmental Pratection Science, Hangzhou 310014, China) . Acta Ecologica Sinica,
2006 ,26( 10) :3508 3515.
Abgract : The long-term changes of zooplankton, including in ecies conpostion, abundance and regresson andyss between
biomassand water environment have been sudied a three sarpling daions (from  to ) o Lake Xihu (Wes Lake) ,
Hangzhou, a shdlow eutrophic lake treated by water punping and dredging. Sation is located in the Xiaonanhu (drawing
regon) , the bay o Lake Xihu, Sation  and are in the centrd lake and rorthrend of the lake (discharge regon) |,
regpectively. Quartitative sanpling of each group of zooplankton were taken monthly from each gation in 1990 , 1995 and 2003.
The main purposes o this paper are to describe longterm changes in zooplankton communities of Lake Xihu, and to discuss the
poss ble mechaniams of the change.

During the survey of 2003 , 69 goecies df zooplankton were idertified , anmong them 26 ecieswere Potozoa, 27 Rotifera, 8
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Qadocera and 8 Copepoda. Fom 1990 to 2003, the annua average dendty of zooplankion a& Sation  from 1270 ind. /L
increased to 1583 ind. /L , from 3229 ind. /L to 11022 ind. /L a Sation  andfrom 3161 ind./L to 7390 ind. /L & Saion
the annud average biomassa Sation  from 0. 186 mg/L increased to 0. 705 mg/L , from 0. 665 mg/L to 1. 399 ng/L a Sation
and from 0. 740 mg/L to 1. 195 mg/L & Sation . 99 % d abundance and 78. 0 % of hiomass of zooplankton were protozoans and
rotifers.

During 1990 —2003 , ©ome of the dominant gpecies of zooplankton, such as Tintinminea, Pdyarthra Trigla and Bosmina
longirogtris increased their percentage in abundance remarkably , whilgt the proportion of Diaphancsoma |leuchtenbergi anum was
decreased at three gations, the proportion of  Trichocerca pusilla was increased during 1990 —1995 dter weter punping tregtment
and declined in 2003 &ter dredging, Coeps hirtus, Keratdla cochlearis and Diaphanosoma brachyurum , which were dominated in
1980s, have been di sgppeared from three dations in recent years.

The abundance of Protozoa and Rotifera at Sations and  were higher than that & Sation  for their higher trophic
level . Diaphancsoma leuchtenbergianum, Bosmina longirostris,, Bosminopsis deiters and Sinocal anus dorrii were more comnon a
Sation  for its lower trophic levd , whereas Moina micrura and Thermocyclops dybowskii were nore popuar a Sations  and

. After dredgng treatment , Protozoa biomass only & Sation  was postively correated with Chlorophyll-a concentration and
CODwn. There was a dgnificant podtive relaionship between Rotifera biomass and Chlorophylka concentration a three getions,
bomassof Cadocera a each dation was podtively corrdated with ChlorophyiFa concertration and CODy, , and biomass of
Qopepoda & Saions and  was postively corrdated with Chlorophyll-a concentration and GODy, .

During 1990 —2003, the biomass of Rotifera had podtive linear rdationships with pH vaue and chlorophyllaa
concentration, and a negetive reaionship with trangarency in Lake Xihu. The nog dgnificant ecologca factor dfected on
rotifers biomass was chlorophylla-a concentretion ter purmping weter from Qiantang River in 1995, and the ecologicd factor was
the pH vaue o Lake water &ter dredging in 2003.

The differencesinwater current and trophic leve are repong ble for the heterogeneous di gtribution of each part of zooplankton
inLake Xihu. The abundance of Protozoa and Rotifera has been increased rgpidy , following the eutrophic process of the lake
weter .

Key words:Lake Xihu; weter purmping trestment ; dredging trestment ; zooplankton compostion; change of abundance and
biomass
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Table 1 Annual mean valuesfor transparency( D) , CODwn , total nitrogen (TN) , total phosphorus (TP) and Chiorophyll-a (Chl. @) at three gations

(1990 2003)
a
Sations Years D(m) QODwin (Mg/L) TN (mg/L) TP(mg/L) CH. a(mglL) TI(Z)
1990 0.83 4.50 1.992 0. 084 0.017 54. 4
1995 0.70 4.25 2.640 0.117 0.021 57.5
2003 0.67 3.86 2.450 0.076 0.020 55.3
1990 0.49 8.00 1.811 0.117 0. 061 63.5
1995 0.51 7.80 2.372 0.137 0.082 65.3
2003 0.45 6.17 1.870 0.102 0.072 62.7
1990 0.46 7.9 1.921 0.119 0.079 64.7
1995 0.50 7.20 2.103 0. 156 0.084 65.1
2003 0.42 5.77 1.920 0.132 0.070 63.5
2 3 (ind. L)
Table 2 Average density (ind. /L) o dominant species o each part of zooplankton at Sations in Lake Xihu, Hangzhou after dredging
Pedes Sanpling dations
Mean
Protozoa 4122
Tintinnidium pp. 104 2166 1892 1387
Tintinnopsis p. 142 259% 1220 1319
Lepratintinnus flwviatile 17 867 600 495
Strombidium 9p. 167 288 208 21
Didinium $p. 17 500 138 218
Rotifera 2363
Pdyarthra trigla 364 795 858 672
Trichocerca pusilla 100 1007 330 479
T. gradlis 49 867 371 429
Anuraeopsis fissa 7 39 241 244
Filinia maior 97 212 158 156
Qadbcera 4.50
7% Diaphansoma leuchtenbergianum 4.12 1.28 0.90 2.10
% Besmina longirestris 4.93 0.42 0.30 1.88
% Maina micrura 0.07 122 1.23 0.84
7% Bosminopsis ddters 1.38 0.00 0.02 0.47
() opepoda (adult)
Thermocyd ops dybonskii 0.00 0.3 0.30 0.23
Sinocalanus dorrii 0. 26 0.19 0.13 0.19
Cyd ops vidnus 0.01 0.08 0.21 0.10
Qopepodids 1.87 3.30 4.83 3.33
NaLplius 17.10 24.58 27.50 23.06
, % (Di aphanosoma leuchtenbergi anum) ,
: , % (Bosmina longirestris) % (Bosmi nopsis

deitersi) & (Maoina micrura) , *
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Table 3 Corrdation codficients o each part biomass of zooplankton and transparency( D) , pH value, total nitrogen ( TN) , total phosphorus ( TP) and
Chlorophyll-a (Chl. @) concentration in Lake Xihu, Hangzhou during 1990 2003

pH a
Biomass n D QODwin pH vaue ™ TP Chl.a
Protoma 9 - 0.6306 0.0387 0.657 - 0.5307 0.1533 0. 4891
Rotifera 9 -0.8740" " 0. 1497 0.8802 " ° - 0.4350 0.3828 0.7572 "
Qadbcera 9 0.3848 0.6417 - 0.2983 0.5999 - 0.5937 - 0.5994
Qopepoda 9 - 0.5026 - 0.0001 0. 4259 0. 0592 0.518 0. 4891
*0.05 Sonificant a 0.05 level ; * * 0.01 gnificant a 0. 01 level
4 a ,
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4 3 a (2003 )
Table 4 Corréation coeficientsamong each part biomass of zooplankton and Chlorophyll-a,CODw, content at three gations after dredging in 2003

Seations Items n Protozoa Rotifera Qadocera Qopepoda
a Chlorophyll-a 12 0.6171 " 0.7080 " * 0.7708 " * 0.2163
QODwin 12 0.6510 0.3610 0.6554 0. 3860
a Chlorophyll-a 12 - 0.2924 0.6379 " 0.827 " " 0.6263 "
CODwin 12 - 0.0806 0. 4997 0.8833 " " 0.6155
a Chlorophyll-a 12 - 0.1957 0.6510 0.7823" " 0.6779
CODwin 12 0. 0400 0. 5440 0.7370 " ° 0.6220
* 0.05 Sonificant a 0.05 levd ; * * 0.01 Sonificant a 0. 01 leve
3
( Coleps hirtus) ( Cinetochilum
margaritaceum) (200 , ( Tintinnopsis 9op.)
( Tintinnidium pusillum) (Tinti nnoi nea) , ,
66.1% 74.1%, , 5630 /L
(Oligptricha) , ,
[12] 4 O Protozoa 0 Rotifera
! M Cladocera M Copepoda
( Keratela cochdearis) 13579111357 911135791l
| 1990 \ 1995 | 2003 |
! Q 4 ~
e . )
( Filinia) , E L I
(Brachionus forficula) (B. % > |
diversicornis) % 1k
Anuraeopsis fissa & 0
( ) B3 57 011135791113 570911
1 ; | 1990 | 1995 | 2003 |
4
[21] 1 3 - M
% ( Diaphanasoma brachyurum) 2r
% , % % a)
1 ; 1 0
) 1357 9113579111357 911
% | 1990 | 1995 | 2003 |
i /i) Time (month/year)
[21,22]
) 3 1990 2003 3

,1990 2003
Fg.3 Monthly changes in biomass of each part of zooplankton at three
daionsin Lake Xihu, Hangzhou during 1990 2003
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