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1 #H5FE

1.1 #RXGHER
2020 4F 4 H 27 HE 30 HAERD T ILHEIT T 11 NI M EE SR B L 70 51 8 A (East Lake, DH) (DHSI
30°32'46.07" N,114°21'55.62" E; DHS2 30°32'4.27" N,114°22"18.70" E; DHS3 30°32'17.20" N.114°22'21.83" E; DHS4 30°33'

50.08" N, 114°20'50.08" E) » 4 i (South Lake, NH) (NHS1 30°28'33.86" N,114°22'0.25" E;NHS2 30°29'9.91” N, ,114°22'43.
43016" E;NHS3 30°29'36.50” N,114°21'47.01" E; NHS4 30°29'33.93” N,114°21'6.69” E; NHS5 30°29'16.29” N,114°20'44.38"

E;NHS6 30°29'51.19” N.114°20'19.03" E; NHS7 30°30'6.55” N.,114°20'54.32" E) » 3L #] (North Lake, BH) (BHS1 30°35'59.
25" N.114°30'52.92" E; BHS2 30°36'9.62" N,114°30'47.61" E;BHS3 30°36'17.16" N,114°30'51.77" E;BHS4 30°36'50.09" N,
114°3043.87" E;BHS5 30°37'13.51” N,114°30'16.63" E) » 8 7K i}l (Moshui Lake, MSH) (MSHS1 30°32'35.07" N,114°12'25.
33" E;MSHS2 30°32'57.57" N,114°12'45.11" E; MSHS3 30°32'38.36” N, 114°13'0.16" E; MSHS4 30°32'41.23" N,114°13'35.
46" E; MSHS5 30°32'52.12" N, 114°1327.77" E; MSHS6 30°32'16.10" N,114°13'56.26" E) » Pi 6] (Northwest Lake. XBH)
(XBHSI 30°36'2.13"N,114°15'46.19" E; XBHS2 30°35'59.95" N,114°15'44.30" E; XBHS3 30°35'54.85" N,114°15'54.85" E) »
VD] (Sha Lake, SH) (SHS1 30°34'21.26” N, 114°20'33.68” E; SHS2 30°34'21.22" N.114°20'32.91" E; SHS3 30°34'25.93 "N,
114°20'2.51" E) » H ¥ (Yue Lake, YH) (YHSI 30°33'26.82" N,114°15'27.756" E; YHS2 30°33'26.78" N,114°15'27.58" E;
YHS3 30°33'24.34" N,114.26 E) , ¥ /£ ] (Lianhua Lake, LHH) (LHHSI 30°33'11.56” N,114°16'21.14" E; LHHS2 30°33'13.
86" N, 114°16'16.22" E; LHHS3 30°33'8.30" N, 114°16'27.40" E) » 5 F-##] (Huanzi Lake, HZH) (HZHSI 30°35'55.82" N,114°
16'38.53" E; HZHS2 30°35'54.48" N,114°16'47.62" E; HZHS3 30°35'53.81" N,114°16'47.39" E) » 22 F W] (Liangzi Lake,LZH)
(LZHS1 30°14'44.42" N,114°27'1.69” E;LZHS2 30°14'22.21" N,114°27'23.74" E; LZHS3 30°14'40.2" N,114°27'1.66" E), L
1 (Chen Lake,CH) (CHSI1 30°19'13.35” N,113°49'4.16" E; CHS2 30°18'54.24” N,113°49'0.75" E;CHS3 30°18'45.85" N,113°
49'12.45" B).

1.2 KEXRESHF

J YSI Professional Plus 2 Z¥0{ (YSI, USA) %€ /K it (WT) . pH, HL 5 (SPC) , % fkid J5L L 32 CORP)
FIEE 4 (DOD T2 FC S0 5E /K AR 2 W] (SD) SR AR R 2K BRI 2 SR (TND L BB (TP, Btk (NH — N,
AR EE (NO; — N L BEIRER (PO —P) b2 75 S i (CODyy,) A4 3 o (Chl @), A2 J5 ik 2 % SCik[ 14 .
SR (TC , TEHLER (10 S A HLEK CTOC) T3 2 BA B8 4 Ak IE 43 BLLL AN e A TOC 24X (Multi N/C
3100, Anlutikjena, Germany) #4710 2.

K FHACHA €033 = 3 PO BB B3 (GC/MS-TQ8050 , Shimadzu, Japan) XF 17 Fh < {CA5 15 & DBPs #4743 47
45 6 Ff =k B e (THMs) 2 F pd AQ B (HKs) 9 B A e J5 9 5t (NAs). 2R FH i RICBAH €8 35— 31 DY B o
% (HPLC/MS-TQ8060 , Shimadzu, Japan) Xf 21 Ffi i 1 5% 7 ji% <1 /b DBPs 43 #7 . t 45 9 Fl i} £ R (HAAs) ,
12 R 35 7 i 164 (Armotics) . BLAR I7 16 0L SCHk [ 15].

1.3 FHIYERRESSN

B 13 77 e A= 0 R G2 PR Ui 2l 0 o8 PEAE o 4 0 WY B VS W 181 2 SR B 1 L JKRE 1 26 Bl i e i
R 26 7 5 H T, AKORE & B PR AT [ 2 (A7 25 £ 1R iR AR W NG I 20 L R JZ WK L I8 BUH i ARE
JHR S JH PP 1 A L A Y 58 2 CRCA R FNRR IR 20D 5 1 Ot V2 10 3l 00 2 1 Ko A o 1 B 388 (Olympuss
CX21, Japan) % 7€ I 1140, % 58 MK (K AR AR P27 )b R IR K e G ) CRURE A8 3 M 0053 5 AR ) by [ 8 0 21
JHC S Wy 1] R 56 AR K S R )0
1.4 BESIWESIT
1.4.1 ZHMIEEOTA

K YA E & ¥, Shannon-Wiener ZFHEMEFR A (H D YRR 35 50 P8 B0 (T ) X 77 Ui sl W0 B 75 22 1k 47
SR BTIEAR L 38 0 B A BE ) 2 REAS O SR BE. R Past version 2,17 JH3 & BEA Y Bl ity 22 FE L4
B YRR E Y=0.02 B RSP
1.4.2 Stk

TESATGEAT 53 O B pH AP AW IREE K 7 K W) Fh 46 M 1 22 08 g (o + 1) B 48 Ko b b 7 1547 3R 45 K]
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T 5 YRR OC R S At A R R AT 1 SRR MRS I R S AR AR 23 AT (PCo AD X 49 ol 2 18 ik A7 5 25 |
FHAR L 534 CANOSIMD) XS [6] 2 B 7 10 3 0 A I 45 40 AT 22 S5 Wb 38 PRS0 5 ) O 22 23 ik (VP AD R Rl 43
AN IR X TR T Sl W R T 4 ) 78 A B A R L ) s B Mantel test 4381 1 AS [ 28 250 By b 28 B 45 BR 88 X 1 B MR
Fe A Gt A VE RS TE R 8 AF £ (version 4.0.4, https://mirrors. tuna. tsinghua.edu.cn/CRAN/) #f
BT SE N, B FRF A Vegan,reshape2, ggplot2, Rmisc,ggcor, corrplot.

2 # B

2.1 KIRERR

WA AL R F & DBPs 1580 WL 1. TN % i fie e a5 BLAEJL 80 (5.484 mg /L), S A% 3L AE H
#1(0.301 mg/L); TP & & f i 3 B A TTHI (0.797 mg/ L), fie Ik A5 BLAE 52 T (0.030 mg/L) s & 111 %
FLHRAL R 72 B 22 48K, Oneway ANOVA 455 5875 11 /W03 18] BEAL K7 8] 4 22 S H 8 25 (P <<0.01).

BT e 5 2% DBPs H, THMs 75 8 f5 i i BUFE IR 51 (4,366 pg/ L) s DU AR s HAAs 5 8 I 4 BL7E
R (14.533 pg/ L) s el BIAE 257K (3.070 pg/ L) s HKs % 5 fie e sl IRZEZEAE I Y ST A £5(0.14 pg/ 1)
FOARAE A R HY s NAs & 8 5 i AU AL 91 0,024 ng/L) 4, ZEAL W A1 FE W1 A4 1Y 5 Aarmotics & B 5
AU EAE 59 (0.054 ng/L) , e ik A BLAE YR (0.002 ng/L) s Oneway ANOVA 453 i 7R THMs, HAAs. NAs
SETE 11 AWIAN 22 5 83 (P<<0.01), 1 HKs, Aarmotics Zr 76 11 AN 14346 25 5 A 3% (P=>0.05).

1 RNEMAEMELETFR DBPs )RR

Tab. 1 Means(minimum-maximum) of routine physics and chemistry and DBPs index in Wuhan Lakes

LS T {E SN /ME p e 4 {E R ME R/ME P
TN/(mg+ LD 1.679 5.484 0.301 0.000 SPC/(pS * em™ ) 390.642  832.000  155.900 0.000
NO3 —N/(mg+ L")  0.512 2.496 0.085 0.000 pH 8.307 9.640 6.740 0.000
NHi{ —N/(mg -+ L™  0.286 1.539 0.026 0.002 ORP/(mV) 120.791  170.600  81.500 0.000
TP/(mg =+ L1 0.207 0.797 0.030 0.000 TC/(mg+ LD 35.115 59.280 11.040 0.000
POy~ —P/(mg+ L™  0.030 0.203 - 0.000 IC/(mg+ L") 30.063 46.720 10.990 0.000
COD 5.114 8.000 2.062 0.000 TOC/(mg+ L™ 1) 5.124 15.470 - 0.001
NTU 31.456 186.700 1.100 0.000 THMs/(mg + L™1) 1.155 4.366 - 0.000
COD/(mg + L™1) 5.114 8.000 2.062 0.000 HAAs/(mg+ L") 7.591 14.533 3.070 0.000
Chla/(pg+ L7 31.456 186.700 1.100 0.000 HKs/(mg+ L™1) 0.033 0.140 - 0.189
NTU 67.266  299.021 0.945 0.000 NAs/(pg s L™ 0.008 0.024 — 0.000
WT/C 24.449 29.000 21.800 0.000 | Aarmotics/(pg+ L™ 0.020 0.054 0.002 0.060
DO/(mg -+ L™ 7.856 15.100 3.500 0.000
T IR AR R R 22 57 1 3 (P<C0.05) ,“ — "SRR KK
22 BEERAR

M IR UE S W) 133 B, L R AR Zh W 32 @ R, 5 SRR By 24,06 Y05 B8 LU 58 JE B, bR R B Y
43.61% s A f 25 28 JE B, G AP B 21,05 % B2 15 @ AR, 5 M FRELAY 11.28 %5 AN [ R RE A7 5 1 %5 8 Hy
20.90 ind./L~23 108.50 ind. /L, 0 5 3§l (1) 25 32 S (1% B K ) de v PR 1 JR s 45 WA R V7 D sl 0 1
YR AN TR SR AE S5 4 IR Ui sl A X = 8 22 5 i 3 (P <<0.05).

B F Bray-Curtis B B0 BT A RAENL 8 TR I 2 W0 #F 95 4 BUEUE #5417 PCoA 438, L3R 4 REHE(E 2).
LHH,LZH,HZH %5 A 28 .DH,XBH, YH.NH.BH,SH 5 B8, CH £} C K #,MSH X
D B AT 2 Bhor DR RE T 27.86 Y0 Fl 14.82 Y6 1 B ¥ 41 B8 A ANOSIM 25 5 3R W, 4 AN BE 00 i Ui s iy 4
R 3 25 55 (P =0.001).

NEZERE IR S D R VE FRAE 45 5 (3R 2,38 3) A RBF AW 72 40k 3 (55.13 %), He gl Wiz w2 T Hofth 3 426
TR Horh TE 1 S AR 35 B I 0 (0.30) 5 B 2 LU ZE sh g A i 7 2R84 C. D KB DI K I 2 40
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H Polyarthra dolichoptera N FE L PCFEE 435 0.50 A1 0.23.
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Fig.2 PCoA and ANOSIM of zooplankton communities in Wuhan lakes
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AR RERE N 1.7 %0 25 MK 5 DBPs BRGAE BB EE N 0.3 %0, = FBRG AR BYEREEE ) 024,
R2 TEXERBHMELBE

Tab. 2 Dominant species and dominant index of different groups

A B C D

e Ao 3z e 3 i e P B Ao P P A P
itE T 4 s L 0.09 JR4% & 0.04 A4S HUR 0.05 WU H 0.04
2R 0.05 e ] £ 5ty 0.09 B o 0.05 AT B 5 0.02

53 % 4% P 3% 0.04 TR 52 0.10 E 0.03 W0 s 0.03
Bl 7K 2 B 2 G 1k 0.11 Ll 0.04  FEAfaariel 0.03 FLIE Iy s 0.04
Te T gk 0.30 RI7 i 2 R Ae 0.08  FEfasgriel 0.03 Bk H 8 0.06

T i f HY A 0.04 He B K 56 il 0.05 4% 0.13

INIES TN 0.09  KEZHiR 0.50 2 E W 0.03

Vs (il 0.06 R ARE R 0.02
XURH 5 AE R 4 0.06

ity Ji e A e 0.02
CIREE E 0.02

K £ 4 i 0.23
INEGEA A 0.06
=R A R 0.05

R3 RREIEBEF YR EE

Tab. 3 Characteristics of zooplankton communities in different groups

Bl R 5 40 20 R X TP EL 7 W A N5 5 5 PR A
A 55.13% 55 1.86 0.45
B 3.23% 75 1.83 0.35
C 0.44% 33 1.92 0.32
D 1.52% 36 2.41 0.50
P 0.001 0.017 0.002

I T R R 25 57 B35 (P<C0.05).

Mantel test 7087 (B ) W7w i3 R Esh W iEIE 4Ll 5 TN(R =
0.34,P=0.001),NH; —N(R=0.28,P =0.001), TP(R=0.38,P =
0.001) ,CODy, (R =0.30, P =0.001),Chl a (R =0.31, P =0.001),
HAAs(R=0.18,P=0.001) ,NAs(R=0.25,P =0.001) EL.47 % = i 4
Kbk ARSI RIS A RS TN(R=0.34,P =0.001),NH, —N(R =
0.30,P=0.001),TP(R=0.26,P =0.001),CODy, (R=0.30,P =
0.001),Chl a (R = 0.33,P =0.001), HAAs(R =0.17, P =0.001),
NAs(R=0.22, P =0.001) A B & A CPE S B 4l 5 TN
(R=0.27,P=0.001), TP(R=0.36,P=0.001),CODy, (R=0.26, I3 R TE AL T 25 O ROy T
P=0.001),Chl a (R=0.27,P =0.001) E. 4 % & i A 5 5 T B o 2 big@ Veriages partitioning analysis
5 NAs(R=0.30,P =0.001)) =47 % & i A0 k. of rooplanicton comuntty explained

Residuals=h5. 7%

by environmental and space factors
> A\

3.1 FREBEELEN

T U B0 W T v 2H RO L 1T AN 0 B A SR A AR R VR AT R 2R A AL LR A 4 R VR S AL
A RBEAH e WA S BB AN FEE . B.C.D 3 DRFEH 5o WP = B 20R T X mT RE S Ko B SE 4 s
B A IR TR R I KA Y KA TS Gl fin R, 22 A S T B 2 2RI BTG L BRI A oK AR TS B R R A2 .
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FR R« Bt 5 & 75 35 Ak 0 I D 2 st g R R H i R S | R KA O R Ak R B O ) o 8 e
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Fig.4 Environmental drivers of zooplankton community composition

32 EFHRIVEHESHERFHXER

T Ui 20 W R i AL L3 BT R B AR Ak 5 KA FROKOF A G VPA 43 BT B 7K R B0 3Rk X U 3 4 R
75 2H I A R BE Ry 21,3 04, TE A5 W10 vh R I B0 0 B R I 2 S AL B . CODw, » Chl o HA 85 A AR DG 1 L 3X
g2 R R K A B 3R A R 35 R B KO- 2 3 Ao 2 ) T DA 0 R A4 R S E b VR i sl ) AR A 0 1 A KR ke I
Ui 0 ) s B T 0T R B R A R VR A A A K T A AT I ) R 3 3 R TV T A 4 1) B R 4 e B
T B2 52 W 57 i Sh ) B BE VR 4T R 3R 2R A, Chl @ F CODy, U2 52 0 % 10 4% W1 27 07 3h 0 7% 7% 4
() B 2 .Chl a 1 CODw, 43 B T KA v 77 0 A 40 RN A LR T 1 &=, (R N TR I sh W I EZE Yok
A, X I Ui S0 0 % 240 B = 3 R A R s iy L A AL O 1 B LA T A Sl B R I AR 2
AR 2 J F BEAS K AAIESE T 336 5. BRI, B 92 48 5 Chl a - CODy, — & X BRI S W BEVE 45 4 72 A Tt M2

VB Ay 92 15 9 ) K A J B2 20 B35 4 DBPs X K 44 v 77 30 20 4 19 B V% A B AT — 8 2 . VPA 2 B BoR
DBPs 21 8 % 75 1 K Ho 55 HAtl DR 7056 45 XoF 37 0% sh 0 e i A A0 1) 0 B 0 S0 2.5 Y0 11 6.7 0. 3 B 77 L AT AR 58 1Y
SR 2R 38— VR S R T PR KR ) SR A DT A, T O R A L S Y R R S AR AR K
PRAT LIS 20 3o 7T Ay % B 09 7 2 590 A= 1 DBPs £ BEFRBE IR, B HC 5 5 R 2 Ak 1 B 45 fife 8¢ 32 45 55 . DBPs [+
FEFE TR R A R B FE G L FT K 2B 2R 25 R GE -, T RRAR K AR 1 e il 0 AR Y VR B 4
R PR A B 2R K R B2 AR AE 7 B4 %) Mantel test R PRI s B4 85 HKs, Armotics HAT 74
XK JRAE B RN e RS B 4L S NAs B — @ M IEM SR e85 NAs HAH S B m iR
5 DU 4 5 R 7 0 W ARG AR AR [ 7 U0 2h ) 2 A X DBPs R 28 8 ik F €6 20 22 B0 B S8 1 o

4 & it

D) EF e sh IR BEE 5 7 S B, W e A -F B SRR e L IS A Sh AN L A =R B DB 22 35
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D FENE I E IR & 85 Chl a , CODwy, ¥ BE 2 52 10 1 Ui 2 W 10 v 28 00 A0 S B D3R (EL T 2 R 7™ 0 X 7
U7 5l 1y 1) A 7 AL R 2 0 A 1T 2 4L

Z % x M
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Characteristics of zooplankton community and their influencing factors in lakes of Wuhan

Song Gaofei' s Zhu Yuxuan'?, Mi Wujuan', Anila P. Ajayan', Bi Yonghong'

(1. State Key Laboratory of Fresh Water Ecology and Biotechnology. Institute of Hydrobiology, Chinese Academy of Sciences,
Wuhan 430072, China;2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Zooplankton was sampled from 11 lakes and in situ routine physicochemical factors and disinfectants by prod-
ucts(DBPs) were measured in April 2020. A total of 133 zooplankton species were identified, of which 32 species were recorded
as protozoa, 58 species as rotifera, 28 species as cladocera,and 15 of them as copepoda. The zooplankton abundance ranged
from 20.90 ind./L to 23 108.50 ind./L. The spatial distribution characteristic of zooplankton was analyzed by using the principal
co-ordinates analysis(PCoA)and the relationship between the zooplankton composition and abundance and the various environ-
mental factors was studied by using Variance partitioning analysis (VPA) and Mantel test. The results showed that the zoo-
plankton communities in all sampling sites were clustered into four groups. The relative abundance of crustaceans in Group A
(55.13% ) was much higher than others. The dominant taxa in waters of Group A was Nauplius. The dominant taxa in waters of
Group B were protozoa and rotifera. The dominant taxa in waters of Group C and D was Polyarthra dolichoptera. The VPA in-
dicated that the routine physics and chemistry index and DBPs content could explained 21.3% and 2.5% of variations of zoo-
plankton community structure respectively. The Mantel test analysis indicated that the content of nitrogen, phosphorus, Chl a,
CODy, » HAAs, NAs was the key factors explaining best of the four types of zooplankton community structure. Our study re-
vealed that the content of nitrogen, phosphorus, Chl a, CODy, was the determining factors on zooplankton community compo-
sition, but DBPs also had negligible effects on zooplankton community composition in lakes of Wuhan during the COVID-19

Pandemic.

Keywords: Wuhan; lake; zooplankton; community structure; DBPs
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