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Abstract: The littoral zone plays an important role in maintaining species diversity, intercepting land-based pollutants, and purif-
ying water bodies. In recent years, the water pollution of Lake Hongze has become increasingly serious, and its littoral zone is fa-
cing great threats such as reclamation, aquaculture and sediment deposition. To better understand the spatial pattern of littoral zoo-
plankton communities in the Lake Hongze, the density, biomass and species composition, diversity and dominant species of littoral
zooplankton communities were explored, and their relationship with environmental factors were analyzed using statistical analysis in-
cluding principal component analysis, redundancy analysis and variance decomposition. Results showed that the average abundance
of zooplankton was 821.65 ind./L, and an average biomass of 1247.75 pg/L. The zooplankton in the west of Lake Chengzi has
higher biodiversity and biomass comparing to the estuary of the Huaihe River and the eastern lakeshore. The principal component a-

nalysis and redundancy analysis show that total dissolved phosphorus, suspended solids, chlorophyll-a, COD, dissolved organic
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carbon, coverage of waterweeds, pH, dissolved oxygen, and disturbance of wind waves were key environmental factors in the lit-
toral zone, which were closely related to the spatial distribution patterns of rotifer species. The variance decomposition results reveal
that rotifers are mainly affected by water chemical factors and their interactions with food. Cladocera is affected by physical habitat
factors such as water depth, turbidity and suspended solids. The phosphate, pH and the interactions of hydrochemistry features and
disturbance of wind waves as well as suspended solids had significant effects on Copepods community. The diversity index was
mainly affected by the interaction of hydrochemical factors, physical habitat factors and food. Therefore, strengthening the ecologi-
cal environment protection and comprehensive management of the littoral zone of Lake Hongze is of great significance to maintain
the stability of the plankton community structure.

Keywords: Lake Hongze; lakeshore zone; zooplankton; environmental factors; community structure; driving factor
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Fig.1 Location of sampling sites in the littoral zone of Lake Hongze
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Fig.3 Zooplankton abundance and biomass
in the littoral zone of Lake Hongze
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Fig.4 Spatial variation of zooplankton abundance (a) and biomass (b) in the littoral zone of Lake Hongze
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Attached Tab. I Characteristics of environmental factors in different regions in littoral zone of Lake Hongze

izt [ME R HE B PRl KAl P{E
KM WD 2.7(1.6-3.9)% 1.8(1.4~2.1) 2.1(1.6-2.9)" 2.0(1.6-2.6)* 2.3(L.7-3.1) <0.001
kil C WT  2955(28.93-30.04)*  30.68(30.15~31.64)"  30.85(30.44~31.34)  30.11(28.75~31.95)  29.45(29.21~29.80)*  <0.001

7 fem SD  32.8(18.0~130.0)* 21.75(15.0~30.0)° 50.80(30.0~80.0)*  54.09(10.0~110.0)*  35.0(20.0~45.0)  <0.001
VifiR 4R/ (mg/L) DO 4.09(1.75~6.02)2 5.51(4.32~8.32)° 7.79(6.22~9.91)° 8.19(1.07~13.43)° 7.24(4.74~8.87)>  <0.001
H1 5 5% (usfem) EC 517(319~712)% 392(371~416)? 580(448~706)"* 539(339~660)" 626(520~695)"  <0.001

pH pH 8.51(7.78~8.85) 8.71(8.38~9.13)® 9.01(8.86~9.15)® 9.23(8.67~9.18)® 0.14(8.86~9.41)%  <0.001

g NTU  37.43(2.36~61.64)°  4158(26.32~58.41)F  1652(4.88~47.81)*  1581(1.04~61.73)*  21.03(7.70~45.46)*  <0.001
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EW(mg/L) TP 0.12(0.08~0.28)® 0.14(0.11~0.19) 0.14(0.06~0.28) 0.11(0.02~0.24)® 0.09(0.06~0.13)  0.047

FHRAHLBI(MG/L) DOC  5.36(4.49~7.69) 4,55(4.00~5.75)? 6.33(4.85~7.25) 7.39(5.67~11.83)* 6.21(5.53-7.64)°  <0.001
e TR B R 2
mgll) ODwn  6.10(5.24~7.08) 5.56(5.32~6.24)° 8.47(6.16~11.31)° 8.78(5.49~14.16)° 7.68(6.58~11.31)°  <0.001
RPERE (/L) TDN 1.45(0.47~2.10) 1.51(1.32~1.70) 1.22(0.66~2.21) 1.61(0.52~3.42) 1.49(0.86~2.15) 0582
IRMRMESE (mg/L) TDP  0.05(0.02~0.08)® 0.07(0.06~0.08)" 0.05(0.02~0.12) 0.05(0.02~0.14) 0.04(0.03~0.06)>  0.020
BRI (mg/L) SS  5368(11.23~124.90)  80.08(32.47~161.83)*  25.26(10.77~70.07)>  40.26(10.67~94.67)>  41.82(26.20~58.63)  0.004
PO4*-P/(mg/L) PO,  0.038(0.004~0.065)7  0.061(0.051~0.069)*  0.035(0.004~0.111)*  0.025(0.005~0.073)*  0.025(0.014~0.039)* <0.001
NOs-N/(mg/L)  NOs  0.46(0.09~0.62) 0.76(0.64~0.86)" 0.47(0.11~1.17)b 0.65(0.10~1.89) 0.54(0.21~1.08)  0.025
WY E(mg/L)  CB 0.15(0 ~0.60)* 0.42(0.14~1.25) 0.47(0.12~0.89)t 0.61(0.01~2.41) 0.68(0.11~1.59)*  0.003
GHEYEI(M/L) GAB  0.20(0.04~0.68)2 0.26(0.02~0.68) 0.64(0.18~1.18)t 0.90(0.21~3.20) 0.72(0.24~0.93y°  0.008
Kags/E 4/ (mgll)  CRY 0.12(0 ~0.47)? 0.24(0.00~2.05) 2.42(0.05~10.23)"® 0.62(0.00~4.70) 0.08(0~0.23) 0.008
Y E(mg/L)  DIA 0.23(0 ~0.55) 0.59(0.12~1.19) 0.31(0.02~0.87) 0.43(0.06~1.12) 0.49(0.08-0.77)  0.034
B RI(mg/L)  EUT 0.07(0 ~0.28) 0.17(0~0.68) 0.43(0~2.48) 0.08(0~0.25) 0.10(0~0.19) 0507
FIEA R (mg/L)  DIN 0.16(0 ~1.18) 0.37(0~3.60) 0.12(0~0.37) 0.06(0~0.28) 0.07(0~0.09) 0500
M4 al(gll)  Chla  24.33(4.55-79.35)°  2248(13.13~29.65)  71.65(42.34~128.65)° 81.37(8.04~163.92)  69.96(50.93~118.14)" <0.001
KB 1% GC 28.3(0 ~94.0) 67.3(46.0~90.5) 54.3(0~96.5) 47.6(0~85.0) 521(10.0~90.0)  0.068
Wk km FET 8.6(2.1~12.7) 7.0(0~16.1) 9.3(5.6~13.1) 9.6(6.4~14.6) 9.79(6.6~12.6) 0.908
RURHEEN/(km2h)  EM 143.9(32.9~209.1)? 146.4(0~318.3) 219.0(126.7~297.5)  209.9(118.0~271.8)"  133.50(83.8~228.4)  0.018
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Attached Tab.Il Results of the selection on environmental variables

Bl HEEA T R R P
pH pH 0.24 0.0005
A HLER(mg/L) DOC 0.38 0.0010
KA AR R B F R H (/L) COoD 0.25 0.0035
R (mg/L) DO 0.26 0.0005
VAR S (mg/L) TDP 0.42 0.0005
K (m) WD 0.40 0.0005
U NTU 0.25 0.0010
Wy ER A 5 EFYI(mg/L) Ss 0.16 0.0160
KL B % GC 0.19 0.0065
IR B (km?/h) EM 0.16 0.0110
p— WA ) R (mg/L) CB 0.44 0.0005

442 a(g/L) Chla 0.43 0.0005






