W5 44 5 4 1 KESFREZ Vol.44, No.4
2023 4F 7H Journal of Hydroecology Jul. 2023

DOI:10.15928/j.1674-3075.202111010372

R HEK B BR3E FH 4 A 5 A T e h 4 B S M A O B2 I
Moh T, F R IELA, BB F

(ZEAFHREREIEZR, R AL 230601)

FE N T A [FIBE KB B T 4091 )5 A2 V2 e s 0 R % 45 f R AR I 52, 2020 4F 7 H 91 GREZKETD 7 H R A) Gtk
TE R 8 H A Gk /K v DI 9 A R A1) Gk /K G D 78 T @ W10 DX K8k 24 AN SRAY s idbAT 5 AR B B W) R A T A
HIF T 18] 3L R A 21 Ji5 AR PR U B0 4 20 B S0 I 86 Ff, b A U 11 RF29 J& S5 Bi M S BH 13 Jm 23 F , B /2 25 4 B8
J 8 o 7 22 oy W o Ja A T i Bl B AR AN R OK B B2 R R 2 (F=8.301, P<0.01) . 4N Bk AUk R
AP /NS R F B (Trichocerca pusilla) ]~ A 2 [ 56 . (Polyarthra vulgaris) < 18 {3 57 B ¥ U (Trichocera cylindri-
ca) VBRI A0 58 B (Keratella cochlearis) S R LS B (Anuraeopsis fissa) » A IS FL R L R0 A TN R 53% (Bos-
mina coregoni) 35 15 8 (Bosminopsis deitersi) Wi 55 5 5.7% (Bosmina fatalis) , 18 /235 4 N Bois A L R AR A Ff
S5 AR VR B A B R AR ) B S A 43 ) A (2170.204506.74) AN /L 1 (7.79+2.04) mg/L . T35 %5 B F1F 35 A 4 & 0
B35 S ILAE R KT S B AR AR 2 i) B A 7K A BRI KT B .- Shannon-Wiener £ 1 V£ 15 41 . Margalef = & FE 1544
1 Pielou Y157 £ #8401 AR AK TS ] 43 31 4 2.37~4.50.2.19~6.50 F10.83~1.21. Pearson #1434 45 3% W J5 A V7 Ui )
B HER OKIREREFEAMS, AMESHREA  BSE KR MERREMHL EREATE HASTER
R IEAI. TR T AR PR F B CL i 5 A 5 I 2P (0 s - kK SO 1 WA JE AR T B R A Rk 2
SR FAF N, FLR 35 R 5 AR R S ) R T 2

SRR« Je ARV BN s REVE SR s PR R R 5 UK T

hESEKS:Ql4 XHERFRERD A

LT 1 R B AR AR X 7K AN KB
YR (Cheng et al, 2020) , L T %R BZEEEN , &
IKE UL AEAE I RIR G BT THa i R X g v [H 5
B 2 A 2 — Rt S B A R R
B SRS R AR Al CBR #6855, 20200, [ I 252 [
o 2 0 1, Dyl e AT S SRR T =1
8”7, BA EE RS E .

FU s K AELER RGN EH W R FH, 1EK
AR RS RAR FR R e I sl i R v R 5 5 K
R RIE R (RAE IR EE , 2021) « TF0F sh 3 U5 45
H) 5K AL R 158 R B VI, HAE I8 2H U Re S oK AR
AMBORG , B H A v fa 7= A O /N 4%
2009) o[RS, EF i ST G5B 5 32 OK IR B
£h I A AR pH S5 R R R 2 e, PR R 1 AR

s B#A:2021-11-01  f&EIEHH#:2023-04-17

E&WB: KILAESHERPEEREGHATHE CGE—HED
(2019-LHYJ-01-0212.2019-LHYJ-01-0212-17).,

PEE T : W32, 1996 44, Lo, PUR , 1Rl L Fu A, £
I I AR A R G A A% . E-mail : 1424208804@qq.com

BISMESE R ILEE, 1967 R4, 05, DU 18 1, BT 7 ) AR
BARGALEY . E-mail: zhzz.@ ahu. edu.cn

STEHES 1674-3075(2023)04-0061-09

Al 23 51 2 17 Ui B W B U 45 K R A8 AL (Pérez et al,
20100 . R, 7 T 3 0 D A 2 4H A BV 45 4 S )
Bl 2 AE PERFAE 22400 T T AR IA A S R A D)
R VIR B A BB S LB Z5E, 20200 . K
oK A R — Fh 5 AR A TR 2R, FE AT Bt 2 TR] SR B
W) BRI E FRAD 0T A8 Hhe o DT 5 1 BEAN AR 38 2R
Gt. WK FE KA R BE 2 R0 I B0 ) 1)
& FFh 25 20 1% (Donagh et al, 2009) , B T #i B RN
U BN ) BE AN AR ) & 22 9% /D (Geraldes & Boavi-
da,2007) . 2020 4 52 5 [ W R0, KATHR N 2
Sl R B RO AL, AL R SRR
IKER TR EE T I BHA T X A 7K 2R BT e K%
T R UESCIK YL SRS . S RFER R PR AL
KAT_F Ui SR K B RE ], T3 7K AL 8 DR IE 768 A A
[EENTTL

AT FEAE T+ 4 18 [X 16 B 24 /> LR SRAF: A, 7
2020 4 A [F] S K By B I A2 Ui s )3k AT & 420
L, BAE 1A R KB BOS T 5 A2 5 i sh )
) FHE T 465 A0 SRR AIE TR 52 1) 5 388 0k 8 v 49 T 48 7 7 el
G IK IS AR R i B D R VR S5 A I IR &
BT Ja A RN Bh ) 2 FEVEFRHON T & K B kAT OF
Mo AT FE T K i@ L 1 B R R s ML
HIB FE SR AL LA s AN iR 2%



62 44 A 4

2,

A F E X 2023 £ 7 H

1 #R5E7TE

1.1 XEHR

T BRI XA T 2R St T R 2 2
B, WG KV, H4b 300157 ~30°30" N, 116°55 ~
117°15" E, W& TR B B 550 X 22 Ftab , & 55 DL
FEE W oG, W R 4 0 IR A ZE AR 2.5 km 22 AT,
[HIAA 33 340 hm?, Lo F+4:35 13 300 hm?.
1.2 REEHIEESHRRELE

TEF+ G914 15 24 N BAREER s AL (E D, T
2020 4 7 H A1 QK RT V7 H A Btk 830D .8 H
H ) QUK D A9 H R A Gt /K D)4 A R K B
BEATIA K RN o5 AR S sh A O W (P 2D

30°25°0"

* RHER

= )
3]
_ ) - T
el
116°55°0" 117°(|)0’0" 117°!’>0’0" 117°1:)’0“

Bl FAEeMARERERSH

Fig.1 Location of sampling sites in Shengjin Lake

181
17F
_ 16f
3 HOKTE
23 ° PR ok
% 3 14
=
13
12 ue ki
] 1 1 1 1 1 1 1 1 1 1 1 1 1 1
A ® A9 9L 99 0 AT A9 90 &b © A0 9> o0
R A A e e e e S S S R
]

Date
B2 Fr&# A E kBRI AL
Fig. 2 Water level in Shengjin Lake during

the four flood stages
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Tab.1 Water environmental factors of Shengjin Lake at different flood stages

BT POKHT PR R K BKE PiH
WT/C 27.45+0.60 28.68+0.43 30.15+0.31 21.74+0.53 0.409
pH 8.76+0.44 8.83+0.31 8.47+0.33 8.34+0.35 0.046*
DO/mg-L"! 8.20+0.78 8.71£0.51 7.53+0.39 9.16+0.36 0.001*

Cond/p.S+cm 113.53+5.65 160.5045.15 168.48+3.98 182.85+9.69 0.19
SD/m 0.97+0.16 1.21+0.21 1.00+0.21 0.81+0.11 0.001*
WD/m 3.13+0.72 6.68+0.67 6.45+0.78 4.65+0.63 0.018*
Turb/NTU 6.14+2.50 4.91+0.84 4.81+1.15 6.92+1.60 0.477
TP/mg-L"! 0.010+0.008 0.024+0.016 0.051+0.021 0.047+0.022 0.04*
TN/mg-L"! 2.66+0.60 1.7240.53 1.96+0.64 1.38+0.75 0.001*
NO;-N/mg-L"! 1.45+1.00 0.60=0.10 0.26+0.16 0.31£0.35 0.128
NH,"-N/mg-L"! 0.11+0.08 0.07+0.04 0.16+0.10 0.38+0.15 0.037*

Chl-a/ugeL"! 3.19+3.00 1.62+1.28 4.80+3.02 7.90£5.01 0.41

P 25 R 1) S 2 1K F 9 0.05.

Note: *denotes a significant difference between the average values (P<0.05).
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Fig. 3 Species composition of metazooplankton in

different flood stages of Shengjin Lake
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Tab.2 Metazooplankton dominant species and their dominance in the different flood stages of Shengjin Lake

Elis
DL F
oK YA ] Kb BOKE
/N BB FE B Trichocerca pusilla 0.09 0.05 0.11 0.09
I HEZ %6 Bt Polyarthra vulgaris 0.27 0.39 0.09 0.14
[ 13 S B4t T eylindrica 0.03 0.05 0.08 0.05
198 R 56 B Brachionus angularis 0.04 - - 0.04
TIN5 B B. budapestiensis 0.11 0.06 - 0.04
BB N Rt Keratella cochlearis 0.05 0.05 0.05 0.20
IR LU B Anuraeopsis fissa 0.07 0.06 0.07 0.12
s Pl F FEALES . Conochilus unicornis 0.03 - -
SRR W T similis - 0.05 0.02
5Nk B Hexarthra mira - 0.15 0.12
A& B8 Dicranophorus forcipatus - - 0.10 0.04
M55 RR R T capucina 0.02 - 0.07
i i e, FH 46 L K valga - - 0.03 0.04
SRR TR B Ascomorpha saltans - - 0.05 0.07
K =R L Filinia longiseta 0.02 - -
HMZ e B P euryptera - - 0.02 0.02
116 59 % £29% Bosmina fatalis 0.12 0.86 0.53 0.50
BHEAREE Simocephalus vetulus - - 0.03
fAI IR &3% B. coregoni 0.04 0.03 0.16 0.19
i fh VA FE A Bosminopsis deitersi 0.06 0.02 0.06 0.06
ES THRIE R Moina micrura 0.06 - -
K F5RE Diaphanosoma leuchtenbergianum 0.03 - -
HREFIIE D. brachyurum 0.56 0.04 0.11
KA % E3% B. longirostris - - 0.08 0.17
5 /NGIK K Microcyclops varicans - - 0.16 0.05
E;E J A 8Il7K % Mesocyclops leuckarti 0.09 0.08 0.08
R 87K & Thermocyclops hyalinus - - 0.03

725.70~4 266.40 ML, “FIHE N 737.75£860.45) 4M/L; x3 FAEHMREKNERGEDEIZERRETENH

ut ok B W fE AR TR U B ) 2 R AR AR TE B N 589.60~ Tab.3 One-way variance analysis of the density of
3 096.00 N/L, “F ¥ 1E K (1 670.92+614.38) 4ML: metazooplankton in different flood stages of

oK JE R U B 4 W K R kT H Shengjin Lake

811.10~4 478.30 AYL, FHEN2 356.10+909.56) 4L . BOKBT B BOKHT BB MUK MOK)E
T RS 0 3 FEE SR AT A R K e 0 ks ! 0228* 0234 0087
BT R R, UK G B KT S R . ol PO -0.228* 1 0.006 -0.141
PR I R U S T L ST e 9 B R DU 00006 b
SRS  ETRAT THR T A WAE 0872 ol 0w
TR AN B SRR (F=8.301, P<0.01) (3, 1IN K T50.05.

Note: *The significance level of difference between the average
4), values is 0.05.
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Fig. 4 Metazooplankton density in
different flood stages of Shengjin Lake
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Fig. 5 Metazooplankton biomass in different flood

stages of Shengjin Lake
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Fig. 6 Diversity indices of metazooplankton

in different flood stages of Shengjin Lake
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Tab.4 Correlation analysis of metazooplankton
density and biomass with environmental

factors in Shengjin Lake

WA T il A
WT -0.220% 0.169
pH 0.150 -0.112
DO 0.140 -0.302%*

Cond -0.238% -0.225%
SD -0.149 0.099
WD -0.554%% -0.324%
Turb 0.041 -0.312%
TP -0.019 -0.041
TN 0.104 0.274%*
NO;-N 0.176 0.271%*
NH,N 0.170 -0.005
Chl-a 0.106 -0.088

TE %, £ 0.05 25 (U D » FE SRR .35 5 %%, 45 0.01 25 (D »
AHOCHERR 2 2

Note: *denotes significant correlation at the level of 0.05(2-tailed),
** denotes more significant correlation at the level of 0.01 (2-tailed).
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Df-D. forcipatus, Ba-B. angularis, Bb-B. budapestiensis, Af-A. fis-
sa, Cu-C. unicornis, Pv-P. vulgaris, T5-T. stylata, Tc-T. cylindrica, Tp-
T. pusilla, Kc-K. cochlearis, Bf-B. fatalis, As-A. saltans, Kv-K. valga,
Hm-H. mira, Tc2-T. capucina, Mv-M. varicans, FI-F. longiseta, Sv-S.
vetulus, Bc-B. coregoni, Bd-B. deitersi, Mm-M. micrura, DI-D.
leuchtenbergianum, Db-D. leuchtenbergianum, BI-B. longirostris, MI-
M. leuckarti, Th-T. hyalinus.

Fig.7 Redundancy analysis (RDA) of the

metazooplankton community and associated

environmental factors
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Effects of Different Flood Stages on Metazooplankton
Community Structure in Shengjin Lake

CHEN Jing-wen, ZHENG Xu-dong, GUO Wen-li, ZHOU Zhong-ze

(School of Resources and Environmental Engineering, Anhui University, Hefei 230601, P. R. China)

Abstract: Shengjin Lake National Nature Reserve in Anhui Province is connected to Yangtze River.
It is a typical freshwater lake—wetland system, but of international importance. In this study, we charac-
terized the metazooplankton community structure in Shengjin Lake at the different flood stages dictated
by Yangtze River flow, explored how the metazooplankton community was affected and identified the
primary influencing environment factors. The aim of the study was to provide basic data and a theoreti-
cal reference for managing and researching the stabilization mechanism of lakes connected to Yangtze
River. In 2020, metazooplankton and water quality were monitored at 24 sampling sites in Shengjin
Lake during the four flood phases: In early July before flooding (Phase 1), late July as flooding began
(Phase 2), middle August while flooded (Phase 3) and late September after flooding (Phase 4). During
the study period, a total of 86 metazooplankton species belonging to 50 genera and 20 families were
identified, including 55 rotifer species from 29 genera and 11 families, 23 cladoceran species from 13
genera and 5 families, and 8 copepod species from 8 genera and 4 families. The species number of iden-
tified rotifers, cladocerans and copepods were, respectively: 51, 21 and 8 in Phase 1; 40, 15 and 7 in
Phase 2; 43, 14 and 8 in Phase 3; 37, 16 and 7 for Phase 4. The dominant species of rotifers common
to all four stages were Trichocerca pusilla, Polyarthra vulgaris, Trichocerca cylindrica, Keratella co-
chlearis, Anuraeopsis fissa, the common dominant species of cladocerans were Bosmina coregoni, Bos-
minopsis deitersi and Bosmina fatalis, and there were no dominant copepod species common to all peri-
ods. Variance analysis shows that metazooplankton density varied significantly among the four flood
stages (F=8.301, P<0.01). The average density and biomass of metazooplankton were (2 170.20 =
506.74) ind/L and (7.79 + 2.04) mg/L, with the peak values both occurring in Phase 1, the lowest densi-
ty in Phase 3 and the lowest biomass in Phase 2. The ranges of Shannon—Wiener diversity, Margalef
richness and Pielou evenness indices of metazooplankton community were 2.37—4.50, 2.19-6.50 and
0.83—1.21, respectively. Pearson correlation analysis showed that the metazooplankton density was sig-
nificantly negatively correlated with conductivity and water depth, while biomass was significantly neg-
atively correlated with dissolved oxygen, conductivity, water depth and turbidity, and significantly posi-
tively correlated with total nitrogen and nitrate nitrogen. In summary, this study revealed the effects of
different flow stages on metazooplankton in lakes connected to the Yangtze River. Flooding changed
the species composition and dominant species of metazooplankton, and significantly affected their densi-
ty and diversity.

Key words: metazooplankton; community structure; environmental factors; flood; Shengjin Lake



