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Fig.1 Location of the sampling sites in Houguan Lake
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2020 F1-12 H , J5 B H17K iR N 8.0~35.1C , % fift
4 ¥ 2.43~17.39 mg/L, pH £ 7.42~8.93, i& W] J& Ny
0.2~1.0 m. AN[FZREE AL TP ATTN H BrARfb e 0t
AHHL

M) 7, 7 5 B TP ¥ E ik B 4 5 K
{H 0.124 mg/L, 1X 1] G 5 1% H BOK R 2 mA %,
TN RETE 12 HIA B A FE R 5 MH 1.67 mg/L. (]
FEGRD, J5 B I DXCRFE S TP 35k B2 2 81

MG B AR IR B BRI . BRI E IR,
HG1 A1 HG5 [ TP ¥ % K T HG4 (P<0.05) , HG1 ]
CODy,~Si0, . 3% KT HG4(P<0.05)
CREEFOIRSTREOTAN A 3R, 2020 5 B WA
TLICE HaEUR NN 29.15, Be KN 46.97, FEARTEHE 7
(30~500. FLRIZTTZ MR, 5 BN TLI(Y )45
Hofy BN 22 7 (P<0.05, 528K EANF R Ry
HIE0.05 K A BEEER K2 . WIEERE, 5
B0 AR H R TLIC ) fa8eE KT 1 H 4 H 6 .
8 7 (P<0.05); =¥ [a] F2KF , HGA I TLICY e (34{H
33.D5EF/NTHG2(HE 39.3)(P<0.05).
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Tab.1 Water quality parameters for each section of Houguan Lake

FEA WTPC DO/mgL' pH TP/mg-L' TN/mg-L"!' COD,,/mg-L' PO/mg- L' NH/mgL' NOymgL' SiO/mg-L"' SD/m
HGI1 22.2+49.1 82+2.6 7.9+0.2 0.11+0.05* 1.07+0.28  5.37+1.17*°  0.05+£0.05 0.48+0.46 0.26+0.24  6.4+3.1*  0.49+0.29
HG2 23.149.2  9.743.2  7.9+0.4 0.0840.02®® 1.11+0.36  5.03+1.04*®  0.04+0.05 0.32+0.21  0.23+0.24  4.5£2.8% 0.47+0.16
HG3 22.948.8 9.5£2.9  7.9+0.4 0.08+0.02® 1.06+0.40  5.25+0.92®*  0.08+0.13  0.20+0.15 0.21+0.25 4.3+2.1® (0.58+0.24
HG4 223484 7.841.2 7.8+02 0.06+0.02° 0.91+0.35  4.06+£0.89®  0.04+0.04 0.21+0.22 0.21+0.15  3.3£1.4> 0.65+0.24
HG5 23.1483 8.3+3.3  7.740.2 0.10+£0.02* 1.24+0.50  4.92+0.62*  0.06+£0.07 0.28+0.23  0.27+0.23  3.4+1.7° 0.58+0.24
W EARANE T RER WS- 4HAE 0.05 /KF B B ETEE R
Note: Values with different superscripts were significantly different at the level of P<0.05.
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Fig.2 Spatial and temporal dynamics of TLI(Y ) index in Houguan Lake
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Fig.3 Temporal changes of phytoplankton (a) and zooplankton (b) abundance in Houguan Lake
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BTG YRS BRI ER T E SR,
ANTE] B A A1 K 15 (7] Shannon—Weaver 18 # %2 F A
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K BT BE SV S B 3 IR ARG

TUAR TR, 32 B il 1 AN Bl 2 (1 AREAEAE 2331
0.373 F10.131, P Fli 3L B 1 50.42% (1) i FE. 4
FITEERNE O FERR A2 581
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F R SPERUN, B S W T A, R
R S TR R IEAE G

3 it
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Br7KALEE (20200 43 4T T 2016 4F J5 B W it £ 25
Ge i i KR, 2 I COD FIa B £ R 3 T A JEi5 4,
T B8 ) 32 S T AR MR R 7K 7 7 B P TR
Peo ARUCRE LRI, J5 BIHE IR EE S B 2
ZEA) 3 A A . P 0 T CHG D AR 8 H
AT ST (HGS) e K, HH 18] 23 (HG2) FAT
T (HG3) Hk, REEM (HGO /N (R D . J5E W
VG BB A7 - 24 X, 35 A R B 2R AR A T 2R 0
BT U X, 32 R R AN s 5. (A
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Tab.2 Spearman correlation analysis between phytoplankton and environmental factors

PR WT DO pH CcoD,, TP PO, TN NH, NO, Sio, SD I B BREE
SWET 004 031 0.16 040 022  -0.15 005 025 012 004 -037%  039%*  0.15 0.00
WWEIT  0.49%% 024  041** 014 017 0.00  -0.19 033* 0.8 0.1 -048** 008  -0.06 -0.35*
TEME(T  -0.04  0.38%* 004 028 004 -0.12  -0.03 021  0.00 -024 -024  043** 008  -0.08
Badi] -0.32%  0.41%%  -029*  0.08  -026 -037** 006 -0.06 -0.07 -0.07 0.14 029  -038* -0.19
BWEET 024 030% 0.5 0.10 008  -025 020 014 001 -002 -026  036* -0.03 -0.07
F#T 000 0.52%  0.10 0.07  -008 -022  -023 010 -0.07 -0.05 -0.05 029  -0.08 -0.18
W7 -0.10 018  -0.04 021  -0.02 0.1 0.17 005 010 -0.13  -0.25 028  -0.13  0.01

T RO R R AL 0.05 7K B8+ RN A R REAE 0.01 K B3

Note: * indicates significant correlation at the level of 0.05, ** indicates significant correlation at the level of 0.01.
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CHL: Chlorophyta, CYA: Cyanophyta,BAC: Bacillariophyta, CRY:
Cryptophyta, EUG: Euglenophyta, PYR: Pyrroptata, CRH: Chrysophy-
ta; ROT: Rotifers, CLA: Cladoceras, COP: Copepods; Numbers mean
different sampling months, and the symbols of different sampling sites
were shown in the legend
Fig.4 Triplot of redundancy analysis between
phytoplankton, environmental factors and

sampling sites in Houguan Lake
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(1) TP TN £E349 B 43 1124 0.11.1.35 mg/L, 2020 443
IR B3 T 0.09.1.08 mg/L. 5 3UG B 2020 431
BOR OB BRI R IR, B e E 2017 SR AR BUR
FARS I BT TR A TS YR AT T 836 . il BURT
P 6 52 B B R A TE KIS Y 13T EE
(HG AT T4 #3965 #75 , HG5 ) NH, . CODy,
TN [FI4E 3 {E M 2017-2019 4 11] 0.95.5.47.2.28 mg/L
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1% W 6 H RSO A A0 R A ORI T e 8
FIEE 128 (Liu et al, 2014) , K1 2020 4 J5 B K AL
TE A L) 1 T T BE 2 VT i Zh MR I AR R A
AR IR R (R 2, B 40
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Characteristics of the Plankton Community and Driving
Environmental Factors in Houguan Lake

RAO Ke', GUO Wen-qi?, WANG Ping?

(1. State Key Laboratory of Developmental Biology of Freshwater Fish, College of Life Sciences,
Hunan Normal University, Changsha 410081, P.R. China;
2. Hydrology and Water Resources Survey Bureau of Wuhan City, Wuhan 430074, P.R. China)

Abstract: In this study, monthly data were collected on water quality, phytoplankton and zooplankton in
the National Wetland Park of Houguan Lake from January to December 2020. Then, the current aquatic
environmental condition of Houguan Lake was evaluated based on the data collected using the comprehen-
sive trophic level index TLI(2.) and biodiversity indices. The influences of environmental factors on the
phytoplankton community were analyzed by Spearman’s correlation analysis and redundancy analysis
(RDA). The aim was to provide data and scientific evidence to support ecological evaluation of Houguan
Lake and shallow lake conservation. Houguan Lake consists of four sub—lakes (HG1: Gaohu Lake; HG2:
Bailian Lake; HG3: Zhiyin Lake; HG4: Tian'e Lake) and an outflow river (HG5: Dagudu River). Water
samples were collected in each section and the outflow river for determination of water quality parameters,
phytoplankton and zooplankton each month except February and March (due to the COVID—19 pandemic).
The concentration of total phosphorus and COD,,, were highest in the western lake (HG1), with respective
average annual values of 0.11 mg/L and 5.37 mg/L. The comprehensive trophic level index of Houguan
Lake ranged from 29.15 to 46.97, indicating a mesotrophic condition. The ranges of the Shannon—Weaver
diversity and Pielou evenness indices of the phytoplankton community were, respectively, 1.12—1.89 and
0.38-0.72, indicating light to medium pollution. A total of 54 phytoplankton genera from 7 families were
identified during the investigation, dominated by Chlorophyta and Cryptophyta in January and April, and
Cyanophyta from May to December. Copepods dominated the zooplankton community in May, September,
and October, while rotifers dominated the community in other months. Compared with data from 2017 to
2019, the trophic level and phytoplankton abundance of Houguan Lake significantly decreased in 2020,
while the proportion of macrozooplankton in the zooplankton community significantly increased. Spear-
man correlation analysis and redundancy analysis showed that the main driving factors affecting the phy-
toplankton community of Houguan Lake were water temperature, transparency, and zooplankton abun-
dance. Strengthening of environmental management and reduced human activity in the catchment due to
COVID-19 could explain the environmental quality improvement in Houguan Lake in 2020.

Key words: environmental factors; phytoplankton; zooplankton; Houguan Lake



