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Fig.1 Location of sampling sites in northern Gehu Lake
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Tab.1 Nutrient content in sediments from dredged and un-dredged areas
o B8 KR B KGR KR A
1 2 3 5 6 7 8
TN 0.67 £0.06* 0.52+0.06" 0.77 £0.15% || 1.21 +0.14> 1.75+0.22° 1.24+0.04> 1.23£0.19" 1.22+0.15"
TP 0.67 £0.05% 0.49 £0.03* 0.73£0.04% ||0.91 £0.04° 2.04 +0.12" 1.16+0.12° 1.62 +0.16% 0.73 £0.09"
FHHUE  4.90£1.16% 5.10 £0.81% 13.20 +2.02PY[16.80 +0.74” 50.90 £9.92¢ 37.90 £7.37° 10.70 +1.11° 21.90 +3.03?

T : R B B AR ) AR R R A B 25 5 (P <0.05) 6

Note: Data in the same row with different superscript letters are significantly different (P <0.05).
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Fig.2 Seasonal variations in the phytoplankton density at each sampling site in northern Gehu Lake
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Fig.3 Seasonal variations in the phytoplankton biomass at each sampling site in northern Gehu Lake
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Tab.2 Seasonal distribution of phytoplankton biomass in dredged and un-dredged areas

%

TR ® o F £ % x F Z %

Jiik7 Bk IX RFLR X Bk IX RGLR X Bk IX RGLIR X Bk IX ARG X

e 38.34£3.25 41.70+7.73 4.47+0.53 10.03+2.45 35.94+6.34 47.80+7.22 63.13+5.41 66.76+9.20
LR 25.59 +4.71 16.64 +4.26 15.86 £6.33 28.76 +3.29* 11.70+3.37 11.06 £2.12 21.96 +3.78 18.19 +4.10
Tk 28.98 +4.61 34.77+7.14 63.99£5.27 39.16+6.50* 49.68 +5.08 39.25+4.68 7.67+1.35 8.92+1.25
PR e 4.98+0.64 4.83+0.89 6.41+1.54 8.80+1.94 1.60+0.49 0.79+0.14 0.50+0.06 7.53+0.36
[ 2.06+0.43 1.56+0.32 5.04+0.75 8.14+1.03 0.25+0.03 0.36+0.05 1.33+0.29 0.80 +0.06
B 0 0 0 0 0 0 0.002 +0.00 0.02 +0.01
Cik 0 0.33+0.04* 4.23+0.03 5.11+0.35 0.73+0.06 0.57+0.04 1.67+0.53 1.32+0.09
T 0.04+0.01 0.18+0.01" 0 0 0.10+0.05 0.16+0.06 0.10+0.04 0.09 +0.03

TE: " FRARGUR X S BRI A B FME2E R (P <0.05)

Note: Values with an asterisk ( * ) indicate significant differences in dredged and un-dredged areas (P <0.05).
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Fig.4 Seasonal changes of zoobenthos density (a) and biomass (b) in dredged and un-dredged areas
*3 BERSREEREWIYEEMNENETHEHNETEL %

Tab.3 Seasonal distribution of zoobenthos density and biomass in dredged and un-dredged areas

&R B % % = ' F -
L) BLIRIX KGR IX B R IX KGR IX B R IX KGR IX B R IX KGR IX
g SFEX 04.1223.63 56.0846.37° 93.41£4.74 46.355.60" 78.26£7.19 70.74£5.01 86.77£6.95 36.46 +4.84"
PRI 5.88+0.93 42.06+5.34% 6.59+1.13 52.75+ 4.58* 21.744.78 27.61 +3.17 10.41 £2.64 55.48 £6.21"
ks 0 1.85 +0.06 0 0.90 +0.06 0 1.66+0.36  2.82x 0.56 4.90 0.79
B e 0 0 0 0 0 0 317
g JEE T1.76212.17 18.95+5.017 92.31£5.22 21.85£4.26" 82.37+7.88 17.05+3.15° 2.57 0.33 2.16% 0.37
W K 28.24+4.73 4.91+1.45° 7.69+ 1.10 18.19x 2.43 17.63+3.41 8.76+1.42 5.42:0.92 4.66=0.57
L. Ak 0 76.14 £10.78 " 0 59.96 £8.63 " 0 74.19 + 6.47% 92.01 £5.95 93.17 £4.58
Y 0 0 0 0 0 0 0.01 +0.00

" R REIR X G HR X BA B#FM 2R (P <0.05)

Note: Values with an asterisk ( * ) indicate significant differences in dredged and un-dredged areas (P <0.05).
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Tab.4 Distribution characteristics of aquatic macrophyte communities in dredged and un-dredged areas
= 5 F " 7
IEMESEY Bk X RER X Bk X RELR X
AW /kg + m 2 1.86 £0.31 2.03 £0.58 2.63 £0.73 2.55+0.46
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W ) NP A LTS s 727K 3l g VR TS e
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B, 980 T [ ) 7 B DX 0 B8 T3 1 18 o 490 1 Tl £
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HH U P8 510 7R 2 8L RR ) P 108 67 i ) A T B (e
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TEWFIE X AL WL B PP e A ) 73 J& 116 Tl
Hh 2B T2 %, A 31 J&§ .56 i Hk & i
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ST 10 TGPl 4 8 4 B BT 2 8 3 A
FEErT 2 8 2 Bl el ] 1 g 1 Fho B X FR i
PIRgFNZE D 04 B, Hirh &kl 45 Fb fse 17 159
14 Fofr s RBIR X SR BER AR 2t 9 B, ik By Fh 2k
Z W 8 F B JE iR Ja , b Tl ey NP
e, T U AR ) 0 R 2R BT D (B AR NI AR
2014 ) 5 {HAASRAE S TR IR P 00 DL R Fh LA AH [A]
EFE R i 3 3 ( Microcystis aeruginosa ) | JFURL L

( Chlorella sp. ) .

B VR TAREREAR TR VR 1Y 8 77 58 U H R e iy &5
i, I TR P B E R AR I KRR, A A TR R
PP LB R T 55% I TR RN E T
FSGHH , — e R b FRAR T iR b AR DX e A= 1
TKAE R XU 5 150 B IV U8 it 122 AN (EL I s 1 3 0 1 P 05
ST, T ELRSBR 1 B4 I8 Hh A A AR IR A, i PR R
AR SR T30 2 TE TR A K 1 2 it AL B 9 1) S TR
(ZE[E 3, 2000 ), DT 00 ) 1 3 35 110 A 4 7 55
SURKZET , B IR X ) 0 ¢ ol 38 8 5 B IR T R R
DX, PRUFHE Y Z R O R TR EIR X, Ui
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o, B ZA i I T OREIR X T 3 S FF b
RIRBERA, HE T 30 em, KA MW/ % 4 F,
ER2 FhIEARKAE AL, DUKFEY) DA Gt 1, I
TP AAT 75 1 Fh o U ] BE 2 ISR VR TR S 1t
R, T T UK FOEE HAE ) B A A PR, 3 A T
FROP KA ARSI 2R R IR A2 2t
3.5 RiRERIFEREIN

TR ER TARIE & 18 & B IR ES™ B X T
Ji& il R BRI R JZTURR W , s I 1 K AR 2R3
BE, FEAM G FE AR 2B K 7 T RE IO A 1 A AL
fit 5 (H AN SR BVR TR A, WA 3 ) Fl K A A 4y m]
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Ecological Effects of Dredging on Aquatic Ecosystem in Northern Gehu Lake

WU Pei-pei', LIU Jin-song’, HU Xiao-dong', YANG Xing', WENG Song-gan',
LI Zhi-ging' , GUO Liu-chao', WU Su-shu'

(1. Jiangsu Hydraulic Research Institute, Nanjing 210017, P. R. China;
2. Jiangsu Water Conservancy, Nanjing 210029, P. R. China)

Abstract; Gehu Lake, with the total area of 164 km” | is the sixth largest fresh water lake in Jiangsu Province and
the important component of lake groups in Taihu Lake basin. However, the whole Gehu Lake has degraded from
macrophytic lake into algae type lake with frequent occurrence of cyanobacterial bloom in summer and is facing seri-
ous ecological crisis because of land reclamation, large-scale reclamation aquaculture and cage culture. In 2011
and 2012, ecological dredging project in northern Gehu Lake was carried out to improve the water quality and eco-
logical environment in Gehu Lake. The aim of our study was to investigate the ecological effects of dredging on a-
quatic ecosystem in northern Gehu Lake, focusing on the spatial-temporal distribution of nutrients in bottom mud,
the spatial-temporal variations of phytoplankton, zoobenthos, and aquatic macrophyte communities including species
composition, density and biomass in dredged and un-dredged areas, which will provide scientific evidence for lake
eutrophication control and ecological remediation. From October, 2012 to September, 2013, monthly sampling was
made at eight sampling sites (site 1-site 3 in the dredged area and site 4-site 8 in the un-dredged area). 1 L sur-
face water sample was collected using water sampler for phytoplankton identification, fixed with Lugos’ solution and
settled for 48 h before microscopic examination. Bottom mud samples were collected with a Peterson bottom sampler
(1/16 m>) , then screened and rinsed for zoobenthos identification, counting and weighing. All the emerged plant
in a 1 m” sampling plot were removed from the root and weighed ; submerged plant, floating-leaved plant and float-
ing plant were collected using grass clip, then identified and weighed after water rinsing. Bottom sediments (0 —
5 ecm) were collected with sediment corer, then dried and grinded for nutrient content determination, including the
total organic carbon(TOC) , total nitrogen( TN) and total phosphorous(TP). The results show that the average con-
tents of TN, TP and organic matter in sediments of dredged areas were 0.65 g/kg, 0.63 g/kg and 7.73 g/kg, de-
creased by 51.4% , 51.2% and 72.0% , respectively, comparing with those in the un-dredged areas, indicating
that dredging was an effective approach for nutrients removal in sediments. The phytoplankton density and biomass
in dredged areas were 379.6 x10* =2 867.1 x10* ind. /L and 2.3 —10.0 mg/L, decreased by 19.8% -28.1%
and 19.5% —50.2% comparing with those in the un-dredged areas. Especially, the density and biomass of cya-
nobacteria were respectively reduced by 28. 6% —39.5% and 31.8% —66.0% in dredged areas, which signifi-
cantly decreased the risk of cyanobacteria bloom in northern Gehu Lake. The average density and biomass of oli-
gochaetas, chironomids and mollusks in dredged areas were 94.3 ind./m’ and 0.52 g/m’, 10.91 ind./m’ and
0.12 g/m>, 0. 54 ind. /m* and 0. 55 g/m’, decreased respectively by 57.3% and 52. 9% , by 91. 8% and
82.8% , and by 91.8% —-91.6% comparing with those in the un-dredged areas. Dredging project significantly in-
fluenced the species diversity and biomass of chironomids and mollusks. The cover and biomass of macrophyte in
dredged areas were 50.28% and 2.25 kg/m’, which were basically equivalent to those in un-dredged areas. The
results indicate that dredging project is suitable to conduct in eutrophic lakes, which will improve the aquatic eco-
logical environment by removing part proportion of surface sediments and suppressing phytoplankton growth. How-
ever, dredging too deep will adversely influence the zoobenthos and aquatic macrophyte communities.
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