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Ecological effects on enclosure culture demolition of Lake Hongze
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Abstract. In order to investigate the ecological effects of enclosure culture on the lake ecosystem, the investigation was carried out
three times in the enclosure culture of Lake Hongze and its inlets and outlets during 2018. The response mechanism of the lake eco-
system after enclosure culture demolition was analyzed based on the data accumulated by comparing the spatial distribution charac-
teristics of water quality parameters, the phytoplankton, zooplankton, and benthos communities in different areas of Lake Hongze
(estuary, lake center, enclosure area, peripheral area, and demolition area). The results show that there are obvious differences
between water quality and aquatic organisms in different lake regions. The concentrations of total nitrogen, total phosphorus, and
suspended particulate matter in the samples collected within the culture areas are slightly higher than samples collected in the estu-
ary and lake center, but both density and biomass of the phytoplankton are lower in the culture areas than those in the estuary and
lake center. The proportion of Cyanophyta and rotifers in the culture areas is higher than that in the estuary and lake center. This
distribution difference is largely affected by external input and hydrodynamic conditions. On the contrary, the differences in water
quality and aquatic organisms between various areas of the enclosure culture are not considerable, indicating that the water quality
has not improved significantly in the short period after the enclosure culture is removed. And the water quality with high algae den-
sity and low transparency will be detrimental to submerged plant growth and community recovery. Therefore, it’s necessary to take
further rational and effective ecological restoration measures to promote the restoration of the enclosure culture ecosystems.
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Tab.1 Main physical and chemical parameters of water and sediment in different regions of Lake Hongze

fibs (s} Whc R ] X PrBRIX HMHIIX
KR R/ em 43+9 40+3 56+7 63+12 50+5
pH 8.6+0.2 8.8+0.1 8.9+0.2 8.9+0.1 8.9+0.1
SS/(mg/L) 51.3+£28.1 35.6+5.8 26.8+10.1 25.4+8.9 32.7£5.5
TN/ (mg/L) 2.51+0.36 2.20+0.26 1.46+0.19 1.51+0.10 1.56+0.08
DTN/ (mg/L) 2.32+0.38 1.97+0.34 1.09+0.17 1.14£0.11 1.17+0.16
NH;-N/(mg/L) 0.26+0.13 0.16+0.02 0.13+£0.02 0.12+0.03 0.12+0.01
TP/ (ng/L) 124.64+42.96 98.44+4.81 73.81£19.29 60.36+4.94 62.46+9.35
DTP/( ng/L) 52.28+14.16 54.38+11.12 28.02+4.43 21.18+4.62 21.69+2.69
CODy,,/(mg/L) 9.5+£3.6 11.7+£0.2 8.8+2.5 9.3+4.0 7.8+£2.8
Chl.a/(pg/L) 19.6+18.3 15.3£9.1 38.6+18.4 36.1+9.9 44.6+11.9
DU TN/ (mg/g) 0.80+0.55 0.86+0.02 2.03+0.62 2.32+1.45 1.60+0.76
TP/ (mg/g) 0.65+0.11 0.73+0.04 0.70+0.25 0.56+0.07 0.56+0.02
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Fig.2 Density and biomass of phytoplankton (a) ,zooplankton (b) ,macrobenthos (c¢)

in different regions of Lake Hongze (annual mean value of 2018)
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Tab.2 Composition and ranking of the top five dominant species of aquatic organisms

in different regions of Lake Hongze

Eil350 IS PLT 24 P BRI SREIX | o At
1 N Oscillatoria tenuis 4408 (1) 4826 (1) 4029 (1) 1927 (1) 2828 (1) 5
2 i Oscillatoria sp. 1936 (3) 1634 (4) 3836 (2) 681 (3) 4
3 /N2 Merismopedia minima 4001 (2) 2039 (3) 2109 (3) 3
4 WHATH(B) Al Pseudoanabaena limnetica 1243 (4) 4314 (2) 925 (5) 3
5 MR Microcystis sp. 1735 (4) 1659 (2) 2
1 14 L Je s th Polyarthra trigla 6560(1) 5551(1) 4045(1) 4442(1) 1084(3) 5
2 RIS B % Bosmina coregoni 1124(5) 865(5) 2163(2) 3157(2) 1863(1) 5
3 ELVigd=cvgity Brachionus calyciflorus 1384(3) 2183(2) 1173(4) 1574(3) 4
4 /N RS Trichocerca pusilla 1581(2)  1428(3) 2
5 IR St Asplanchna priodonta 1230(4) 1177(3) 2
1 A 65 R Bellamya aeruginosa 3635(1)  669(1) 3369(1) 3568(3) 4
2 bEL Corbicula fluminea 2091(5) 4335(5) 570(5) 10238 (3) 4
3 R 2215 Limnodrilus hoffmeisteri 1821(3) 1601(3) 5667(3) 2456 (3) 4
4 I G R | Branchiura sowerbyt 1171(2)  1947(2) 945(2) 670(3) 4
5 L Arconaia lanceolata 2191(3) 1

# FE5 EUE RO A K AE A W HE T (Fe IRIAE R /IN) - AR RANSN 4% X I8 IRI (BT 5 7 /K A= A= W Fp 2 (R34 Fh, IRI>
500).
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Tab.3 Index of aquatic biodiversity in different regions of Lake Hongze
TR Y RalizzikY] NG S %)
D Hy Hy Jy Jy D Hy Hy Jy Ty D Hy Hy Jy Jy

X4k

Wi 044 034 030 0.06 0.08 459 210 222 066 070 1.18 1.29 0.69 0.82 047
Mo 013 005 022 0.00 0.07 429 227 193 0.68 058 1.15 145 039 0.81 0.24
MEX 043 023 051 0.04 0.10 464 190 231 053 064 098 1.26 0.38 0.77 0.24
PFBRIX 023 047 032 011 0.07 474 214 248 0.59 0.68 133 1.51 047 0381 025
SNEIX 033 0.47 035 0.10 0.09 446 233 236 0.67 0.67 126 138 1.07 072 0.59
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