545 B 2 W KEXZFRZE Vol.45, No.2
2024 4F 31 Journal of Hydroecology Mar. 2024

DOI:10.15928/j.1674-3075.202203160078

P A TR s RS S5 A RIS B 4 4
#ORLE BLE AR RS E B, B AR B, SR, B

(L AR P ERFREKTEEATFREIN, KBTI RAEARN G EABEEEELRE, M RN 430079;
2. MM H RS AR KERARAT,HE KD 410006;
3. M AKRHI R ARAT,#E KD 410006)

FEE RO BT BV 250 SRR T 106 R, 3kl N TR AR S R R B SR BRI (LRl R} 5 22
WAKYE . 2020-2021 £FA7 ¥ 74N RAFE U R BEREAT RAE , 43 b2 I HEL 0 A 9 2EL 1k I 25 90 A B 3 5 BRI 7 1 5K
Fo R RIR AN TR MR KA R pH S AL R B AE AU IR AR 3 A T 1 2R OK B AR HEVE L Y,
AT T~ 2K B bRl , MBS A E T B S JETEMRRMIAS PRI 717196 Bl , b DLZREE ek 958 0 J8e
FHE 2, 35 SO RN 86.46% , 12 ELAL AP ON AN/ NEEERE (Aphanocapsa elacjista) /N (Cyclotella sp.) FER
Hi 7275 (Achnanthes catenata) TR B 5 535 (Chroomonas acuta) , (LA R BA W B ZFW 2 B M. FIFEY 5% E
9(23.97+9.95)X10° AN/L, 5 28 5 A= 3 /K 38 8 155 1) v - VG S /K 3 s 22 P i 0 25 SR SR W MR B /K Ak Ak - v 535
GeAh & B FRES , K BTN 45 B A — 3. IR S5 PR A 3 TR A TR 20 A 4l R i KR A IE

AL RS Ak SRR I i PR s 260 A 5 VI G T 30 R P R 0 1) 2 L BR Al IR 7 428 1) SR T 7 RO N o2 0 M U )

KR ANE TR A 2T Bl

SRR N WV s VR ARAD 5 PR BRI 1 5 TRV 25 40 s AR A
TE S 1674-3075(2024)02-0092-10

mESES:Q178.1  XEIRE:A

I A B YR KSR
Gige IR AN M FAE IR R 2 R E A E A (Zhao
et al, 20200, H2H B AR P & (0 AR A0 K BB S i /K A=
A RGLEE D) RE MRS € T (Padisdk et al, 2006) .
R R 20 R34 14 75 P UK (Hutchis, 2012)
WA, KR pH DGR 375 B FE A 77 Eh SF A R A
FRIAR A o0t AR TR ) LR 9 45 K60 77 A B2 T (Navas—
Parejo et al, 2020; Shan et al, 2019; Vogt et al, 2015; &
7,20100. BRI, PRI AR I i M A A 0 F T
MV E SRR 3215 4RI (Ding et al, 2017).

ST N T B A B gt R R I R R
5 SR AL I8 O T RAR AR BRI B 48 AR S IR 9%
ThRg , I T A 25 SO i v A o R (TR A

s HH:2022-03-16  f&[E HHEF:2023-07-14

ELTWA: HEXARRFESER NS XA R RIA LS E
ROZFFIUH (U21A2002) 5 K70 B RIITH (kh2201040) 5 8 5
H AR R 56 42 (32202944) s MBI K 5 A B A% K 5 ALK
A2 WA AR 45 301 H (XXSW20201101) .

YES A BUAL, 1995 4648, B, Wi+, BT 5207 I N K AR 45
%, E-mail: 1031254519@qq.com

BIS1EE % E, 1966 54, Lo, WAL I, B L 5 [0 /K AR

SIS FAY . E-mail : hujx@mail.ihe.ac.cn

2,2014) o AEITT I — R K TR v T AR X ¢
/N, B ESRIBIAAR L KIS 2 BN, S BUR A 1
RE S . REM AR Y E
U e 3 R 5 2 K A Kt B B 25K
BRI G (AR, 20165 VE T, 2021). KIDHEIR
TR T T N WA, T 2012 45 13 5 B, T RE SE Air
2 [ 5% 2 DX RT3 (X A% 0 IX 388 11 3 T <3 4 7
VEHTE AR AR, MR K A I R 08 2%, BLATAE A
YRI5 YRS e EARE T B AR A I B A, 14
TSR] T SRR, W TR T /K35 R A8 R
FOR/NES, 202D (HEEEHER R LEF R, E
RS AR, NSRBI K, WA K 57 5 7K 2B AR W 1A
RIEAA . T I, ASHIE ORI TN AR
Vi A VR 2 R R PR B8 IR 7 A 722 P A, 4 MR
T IR D TR % 5 M AL B N 23 20 A7 e L SRR R T
ZIAEIZ A, LA N TR ES RSB E S
TR PRSI A TR S ES AR

1 #R5TTE
1.1 FREE

K VD MFIE I (28°1152"~28°11'2"N, 112°54/39" ~
112°52'48"E) B @ iR ST AR 29 165 /7 m2, 1EH & /K



2024 455 2 3]

FH T 2 I AL TR AT L O b 32 38 7K A7 A5
TEIER & /KAL. HHEHINERACHIA , KK 6 m, KR
0~2 m DX 5k o5 380 X AR 32.4%.  HFERH J I F4 e
TR 2R WA X, X3 A 4-9 H ORI, 7K iR &
£50.3 m?/s, 7K ML 0.07 m¥s, 2 4EF 3 i S 4
0.15 m?/s , AR AR BN MR
1.2 HmRESLE

AR MR 1] 25 AN B RR AL, JEAE MR AT B 7
ANRFERIGR D, 23058 SI~STCE 1), T 2020 4F 11
HOKZF) 2021 F1 H(XF) A HEFTHR
T 2 AT RFE

R1 BEPRRESIMERE
Tab.1 Environmental characteristics of each

sampling site in Meixi Lake
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Fig.1 Location of the sampling sites in Meixi Lake
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Tab.2 Seasonal variation of environmental factors (Mean+SD) in Meixi Lake and water quality standards

YRBIAT 5 e e 4% “*’i@iﬁf%’gﬁ
WT/C 19.36+0.32 32.03+0.3 20.18+0.26 9.54+0.09 -
DO/ mg~L“ 9.85+0.16 6.53+0.32 8.3+0.67 10.16+£0.43 =5
TDS/mg-L"! 141.24+1.49 101.45+£6.32 161.12+20.59 168.82+6.85 -
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TP/ mg-L! 0.017+0.001 0.040+0.016 0.032+0.010 0.020+0.005 <0.05
COD,, / mg-L" 2.02+0.14 1.8840.20 2.09+0.14 1.840.24 <6
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Fig.2 Dual-order graphical analysis of environmen-
tal factors for each season by principal

component analysis (PCA)
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Species number by phyla
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Tab.3 Dominant phytoplankton species and corre-

sponding dominance in Meixi Lake
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fiE3& 1] Bacillariophyta
N
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[&3% 7] Cryptophyta
7N B W [
REHIRR 0.18 009 018 0.1l
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Fig.4 Seasonal variation of phytoplankton

density in Meixi Lake
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Fig.5 Seasonal variation of phytoplankton density at each sample site in Meixi Lake
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Fig.6 Biodiversity indices of the phytoplankton

community by season in Meixi Lake
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Red arrows represent phytoplankton species (Bac: Bacillariophyta,
Cry: Cryptophyta, Chl: Chlorophyta, Cya: Cyanophyta, Chr: Chrysophyta,
Pyr: Pyrrophyta), blue arrows represent environmental factors, and col-
ored circles represent sampling points by season

Fig.7 Transformation—-based redundancy analysis

of the phytoplankton community and all

environment factors
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Red arrows represent phytoplankton species (Bac: Bacillariophyta,
Cry: Cryptophyta, Chl: Chlorophyta, Cya: Cyanophyta, Chr: Chrysophyta,
Pyr: Pyrrophyta), blue arrows represent environmental factors, and col-
ored circles represent sampling points by season

Fig.8 Transformation—based redundancy analysis

of the phytoplankton community and selected

environment factors
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Fig.9 Variation partitioning of phytoplankton

community data into environmental factors
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Fig.10 Variation partitioning of phytoplankton

community data into temporal and spatial variables
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Phytoplankton Community Structure and Its Relationship with Environmental
Factors in an Urban Artificial Lake — Meixi Lake in Changsha City, China
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Abstract: Meixi Lake, a new artificial lake, is part of the water management system for Xiangjiang New
Area of Changsha City. The aquatic environment and ecology are foci for the high—quality development
in Xiangjiang New Area. In this study, we analyzed the phytoplankton community structure in Meixi
Lake, its relationship with environmental factors and then determined the trophic status of the lake. Our
aim was to provide basic data to support ecological restoration and treatment of artificial urban lakes. In
November (autumn) of 2020 and January (winter), April (spring) and July (summer) of 2021, water sam-
ples were collected at seven sampling sites in Meixi Lake for quantitative and qualitative analysis of phy-
toplankton and determination of water quality parameters. Results show that dissolved oxygen (DO), pH,
ammonia nitrogen and the permanganate index (COD,,) met Class Il surface water quality standards, to-
tal phosphorus (TP) met Class II or III surface water quality standards, and total nitrogen (TN) was high
in spring, autumn and winter. A total of 96 phytoplankton species belonging to 7 phyla were identified,
with Chlorophyta, Bacillariophyta and Cyanophyta, accounting for 86.46% of all species collected. The
primary dominant species were Aphanocapsa elacjista, Cyclotella sp., Achnanthes catenata, Chroomonas
acutathe, and displayed pronounced seasonal variation. The average annual density of phytoplankton was
(23.97+£9.95)x10° cells/L, and phytoplankton density was higher in the eastern area of the lake than in the
western area year—round. Diversity indices for the phytoplankton community indicate that Meixi Lake is
moderately polluted and mesotrophic to eutrophic, consistent with the assessment based on water quality
parameter values. Transformation—based redundancy analysis of phytoplankton and environmental factors
show that water temperature, redox potential, total nitrogen and nitrite nitrogen are the primary driving
factors affecting the phytoplankton community in Meixi Lake. Therefore, controlling nutrient inputs such
as total nitrogen would be an effective means of improving water quality in Meixi Lake.

Key words: artificial lake; phytoplankton; environmental factors; community structure; Meixi Lake



