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XB, XN, ZB, ZN, DB, DN respectively denote the northern
region and southern region of the west, central and east Yangcheng
Lake.

Fig.1 Sampling site locations in Yangcheng Lake
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Tab.1 Size of captured silver and bighead carps and estimated fish density
R = i
Mtk /g B /g m? ALt L 4 Mg /g« B W /g m? 0 5 JBE 45 K
gt 1364.204338.40" 7.50+1.86% 1.00£1.73" 1116.0049.90" 4.60+0.04* 1.33£0.58"
R 1709.154+482.15% 1.26+0.36° 3.67+1.53® 2094.23+647.62° 1.5540.48" 4.50+1.00*
7R 2020.60+319.41° 2.27+0.36" 4.20+0.84* 1867.48+422.89¢ 2.10+0.48" 4.5040.76°

T« RSB LA [/ 73 3R 22 53 B35 (P <<0.05) .

Note: Data in the same column with different lowercase letters means significant difference(P<C0.05).
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A, B, C represent the intestine of silver carps from the west, central and east Yangcheng Lake; D, E, F represent the intestine

of bighead carps from the west, central and east Yangcheng Lake.

Fig.2 Intestinal fullness of silver carp and bighead carp in different area of Yangcheng Lake
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XB, XN, ZB, ZN, DB, DN respectively denote the northern region and southern region of the west, central and east Yangcheng Lake.

Fig.3 Seasonal variation of water quality parameters at each station in Yangcheng Lake
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XB, XN, ZB, ZN, DB, DN respectively denote the northern

DN

region and southern region of the west, central and east Yangcheng

Lake.

Fig.4 Spatial-temporal variation of phytoplankton

abundance at each station in Yangcheng Lake
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Tab.2 Seasonal variation of phytoplankton dominant species in Yangcheng Lake

H i V8 TN, TP 4F 35 E 4 F oAb 2 41 X
(F 3) HH 3 A~ Chl-a W EEH/NF15 pg/L,
TG v i A AR L e F KT AR R 0 I S
J1HAZEEAR . 2005) , 41 L% B 43 0 29 S vh i AR
W 1/10 F 1/4. 3X 0T R85 V5 W 6 65 9% B A = A
K D SESE LKA P A A BLEE T 0 e AR A
YRR LUk IS B n AR K R R A AL SORE
I 2 HRCE , 19 i K 1R % B (Ke et al,2009), P8
0 5 S RO R 2 Dl P A B R 2.5 A%,
P 0k I A i L R L A7t 22 BE T BE R K
F T VG T80 B 5 225 8 v L X VR AR ) 0 R T )
TR A P A U Ty, BT R R A AN R R
Chl-a ¥ B 447 76 B ARK T o 00K BE 9 I i A ) S
i e b T HUARCIR S HL A K 202 (B 2) L [ ok 2 i
B A FLRAS AT R R AR (3R D)

357 s b i : T A L A
CES 2 #E CES T HE FES hZE HE
I558 177 Cyanophyta
JEWE Phormidium sp. a-ps 0.14 0.03 0.23 0.09
IR Chroococcus sp. a-ms 0.03 0.17 0.03 0.08
TR Microcystis sp. a-ms 0.14 0.33 0.11 0.18 0.04
i # Oscillatoria sp. a-ms 0.08
11 3% Anabaena sp. a-ms 0.07 0.02
& BRE Nostoc sp. -ms 0.02 0.04 0.03
#2717 Euglenophyta
Ji B #E Phacus sp. a-ps 0.03
#LEE Euglena sp. a-ms 0.11 0.08 0.02 0.02 0.04 0.02
F53% 17 Cryptophyta
[ Cryptomonas sp. a-ms 0.14 0.37 0.08 0.17 0.06 0.18
FH 317 Dinophyta
Z W ¥ Peridinium sp. a-ms 0.08 0.24 0.15
£%&17 Chlorophyta
/NEREE Chlorella sp. a-ms 0.30 0.33 0.09 0.18 0.11 0.26 0.10 0.09 0.26
GREEHE Oocystis a-ms 0.02 0.02 0.02
#rH #: Closterium sp. -ms 0.03
15 Crucigenia sp. -a-ms 0.02 0.02 0.02
DU ff 38 Tetraedron sp. -a-ms 0.02
W#E Scenedesmus sp. -a-ms 0.02 0.02 0.03 0.02
LT YE 8 Ankistrodesmus sp. -a-ms 0.05 0.06
fE3% 7 Bacillariophyta
HEEWR: Melosira Sp. -a-ms 0.31 0.10 0.09 0.02 0.43 0.03 0.07 0.22 0.03
INERE Cyclotella sp. -a-ms 0.09 0.15 0.10 0.03 0.05 0.15 0.03 0.15
EFFF#E Synedra sp. -a-ms 0.04 0.02 0.09 0.04
£ 7%I7 Xanthophyta
HEBEWE Dinobryon sp. 0-8 0.02 0.04 0.02
37 Chrysophyta
WA EREE Botrydiopsis sp. o-s 0.06
W w Tribonema sp. o-s 0.10

W HE SR, aps; HERM. ams, Bams; TEFM, pms; HEFRM, os,

Note: hypereutrophic: a-ps; eutrophic: a-ms, f-a-ms;mesotrophic: B-ms;oligotrophic: o-s.
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Tab.3 Seasonal variation of phytoplankton diversity indices in Yangcheng Lake

EI R B XB XN 7B ZN DB DN KEHME  SEHE
P ES 2.44 2.66 3.07 2.08 3.46 3.61 2.89

H' k2 2.84 2.56 2.85 2.86 3.94 3.93 3.16 3.03
HE 3.60 3.02 3.30 2.92 3.40 3.03 3.21
e 0.66 0.65 0.68 0.52 0.74 0.74 0.67

J k2 0.79 0.74 0.68 0.65 0.83 0.85 0.76 0.72
HZE 0.83 0.64 0.67 0.75 0.72 0.70 0.72

TE: XB.XN.ZB.ZN DB DN J3 | 7 74 W3t . v mg L Bl L . b el R L R IR .

Note: XB, XN, ZB, ZN, DB, DN respectively denote the northern region and southern region of the west, central and east Yangcheng

Lake.
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Comparative Study on Algal Control by Silver Carp and Bighead
Carp in Three Regions of Yangcheng Lake

CHEN Wen', ZHANG Jun-biao', CAI Chun-fang', HE Jie',
SONG Xue-hong',XU Guo-rong®, ZHOU Jing-hua®

(1.School of Biology & Basic Medical Science, Soochow University,
Suzhou 215123,P.R.China;
2.Xiangcheng Agricultural Bureau of Suzhou City, Suzhou 215123, P.R.China)

Abstract: Yangcheng Lake is one of the most important freshwater lakes in Jiangsu Province and it has
three sections: east, central and west. In recent years, the release of silver carp (Hypophthalmichthys
molitrixz) and bighead carp (Aristichthys nobilis) to Yangcheng Lake has been increased in order to con-
trol algal blooms. Algal blooms have disappeared in west Yangcheng Lake, but occur occasionally in the
central and east sections. In this study, we analyzed the effectiveness of releasing filter-feeding fish for con-
trolling algae in the three sections of Yangcheng Lake by comparing differences in the phytoplankton com-
munity and water quality. Six sampling stations were set in the north and south of each lake section and the
investigation was conducted in summer and autumn of 2017, and spring of 2018. Results show that the
concentration of total nitrogen (TN) and total phosphorus (TP) in the three sections only met the Class V
(inferior) quality standard, and nutrient concentrations gradually decreased from west to east. The concen-
trations of Chlorophyll-a (Chl-a) in west Yangcheng Lake were lower than 15 pg/L for the three seasons,
where the Secchi depth was the highest. A total of 177 phytoplankton species from 77genera and 8 phyla
were observed during the investigation, with the lowest species number in west Yangcheng Lake (105 spe-
cies, 59 genera, 8 phyla). The average algal density was (3.50+£0.49) X 10° cells/L, about 1/10 and 1/4
of that in the middle and east sections. Phytoplankton community diversity indicated that Yangcheng Lake
was lightly polluted. Algae species indicating hypereutrophication were detected in central and east
Yangcheng Lake in summer and autumn, but were not detected in west Yangcheng Lake. The density of
stocked silver carp and bighead carp in west Yangcheng Lake was 3.8 times higher than that in the central
section and 2.3 times higher than that in the east section in October 2017, and fish size and the intestinal
fullness index of silver and bighead carps in the west Yangcheng Lake were significantly lower than those
of in the central and east sections (P<C0.05). These results indicate that the occurrence of algal blooms in
Yangcheng Lake were not determined entirely by nutrient levels and likely related to algae grazing by silver
and bighead carps.

Key words: Yangcheng Lake; phytoplankton; water quality; algal blooms; silver carp and bighead carp



