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Effects of mowing experiment in different channel areas on metazooplankton

community structure in Chenyao Lake
LIU Zhenzhong, ZHAO Wenqian, GUO Wenli, ZHOU Zhongze "

School of resources and environmental engineering, Anhui University, Hefei 230601, China

Abstract: Chenyao Lake basin is an important waterfowl Provincial Nature Reserve in the middle and lower reaches of the
Yangize River,In recent years, with the development of agriculture, there are some hidden dangers in the lake area, such
as planting too much Euryale ferox, affecting the flood discharge in flood season, and seriously affecting the stability of the
structure and function of the aquatic ecosystem in the lake area.In order to study the effects of mowing experiment in
different areas of Euryale ferox on the community structure of metazoan zooplankton in Chenyao Lake, the metazoan
zooplankton was investigated in August 2019. A total of 40 species of metazooplankton belonging to 22 genera, 15 families
were identified. Among them, 26 species belong to 12 genera of Rotifer, 11 species belong to 8 genera of Cladocera and 3

species belong to 2 genera of Copepoda, The community structure was dominated by Rotifers, There was no significant
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difference in the spatial and temporal distribution of metazoan zooplankton ( P>0.05). A total of 8 genera and 10 species of
dominant species were found ,including Brachionus calyciflorus, B. angularis, B. forficula ,Keratella cochlearis, Monostyla
bulla, Lecane ungulata, Polyarthra trigla, Filinia maior, Bosmina longirostris and Mesocyclops leuckarti . The average
animal density and biomass of metazoan zooplankton were (1681.49 +205.73)ind/L and (7.8+1.52) mg/L respectively,
The peak values of density and biomass appeared in the initial stage of no mowing area and the lowest values all appeared in
the later stage of channel.The spatial distribution of the density of metazoan zooplankton showed the characteristics of no
mowing area>mowing area>river channel, while the temporal change trend was in the initial stage>early stage>middle stage
>late stage. The trend of spatial and temporal variation in biomass and density was consistent. The Shannon Wiener diversity
index, Margalef richness index and Pielou evenness index of the metazoan zooplankton community were 1.67—3.42, 1.64—
3.57 and 0.41—1.13, respectively. The results of Redundancy analysis and Pearson correlation analysis showed that TN,
TP, NH;-N, Chl a, EC and SD were the main factors affecting the community structure of zooplankton. According to the
comprehensive biological and physical and chemical indicators, Chenyao Lake was in a state of moderate pollution. The

results of nutritional parameters indicated that Chenyao Lake was in a state of moderate eutrophication.

Key Words: Chenyao Lake; the shallow lake; metazoan zooplankton; community structure; mowing experiment
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FI45 03 o R IR (X 1 DX A K B 40 P 2 I 38 728 A, AR LG T 20 1 DX R8T XK AR % DO (EC Al
Turb BEIR 5, SD A FF R, TN NO;-N NH;-N TP LK Chl. a & fH0A A [RIFLRE A4,

— BRI FEVK A oK A AR B 5 IRl R RN A EAETE T 3 R A OG, TR R K AR A B B8
Jei A TR Sh A B LR E BT L B BN R Ak 2 RER AR S 0  R AR TR S R K AR AR S R BRI
HRA RN Bk AREHRE T7 50 S5 R AU O K AR S R G hoi R i A A B U — 1 Wl IS A TR iR 3h )
XK IR AR SN A, AR K RS AE AL A AR A o R R R 0 % J A V7 Ui 3 40 1 B i, AR
GEVRAE T BRER A ] 5 X1 B 25 oA I3 = A [R] DX 09 05 AR T sh WD 9 25 R0 R BOIR L, 43 B B
iR 5 J5 R i e sh IR Va S AR ] 1Y) G 2%, W S )5 26 PR s WD IE VR A5 P 1) 22 R 3R, DUID Sl AR 3 9 7K 2R
SRR B SRR S At — s R aR
1 #BEFE
1.1 CRAE A BCRAE I ]

BEEE A T KT b, Hiabdb 45 30°51'59"—30°55'49" 45 117°37'50"— 117°42'36" 2 ], AHf
GERR I B B2 ) 2 A4 K 3 03 A B X 81 3 XA R 0, JE B8 3 ASRAE L, 2351 AR DX R XN X LA Sl i, -
XI5 20 m B RIBIEIE ;2 ARG 1 5029 200 m HOARIEIE , 2 LIS 520 9 K A
5 DX Tl TE AT DASE A L8 AEA R oA Y 23RBS /K AR AE Y , /K A R 55 B2 24 60% , R/ 32 XI5 3 5% e

http ; //www.ecologica.cn



402 JAE = 492 %

X (& 1), REERHEIN 2019 4E 8 H 5 H 12 H 17 HLAK 26 H , BUCRFEAME— B, I M P8 R AL [E]F
RIS DX 43R X EN R A 8 DL R B9 4 A B B 5 S A S i B Sk 00 0BR[], mh B RN S B A X1 R 4
A HH

117°36’ 117°39" 117°42'E

>»Z

30°57'N

30054

g FRBEWIZCSEX FI VA e ar 1
JHELX I,
8 200 m
L R
XX E
HIE,
o X i) 3 3 R 2, 4
5 ﬁggé FEBEAH20 m AN
¥ 0 ok 200 m, i§38
2 )RR D3R
0 3km
e —

1 RESDH
Fig.1 Distribution of sampling points

1.2 FEELCRAE L3

Jei A VT S ) R AR AL AR FE B B AR SRR R S R SR AR 40 SRy PR RN E B B ALY A L 254
(fLAE =64 wm) P DINAE SR 2K oo " FIEHH, 3—5 min, I I8 4E & 50 mL E IR, FEL
AT mL &RHARIE R, 2w 1 LARSHCREE , BN 10 mL & 5HK50 B 52, AR5 [R50 56 28 U jE ik
AERZE 30 mL, WY MRS 13#(FLAR = 112 pm) VR UFAE 9 ) 7E )2 KR 5 oo ™ EIEHi
3—5 min, SRJEHEFEMIEAR 2 50 mL E IR, AN 4% FEE | mL B2, AR A PLBEEES ROK 48 %
LEKRE 10 L, i 25497 i AE 9 Wi 08, e 46 2= 50 mL @ B, BRI 4% B EE 1 mL & & 30 LAAR
TR A SR AR R v i P A 28 sh W AR R R K — A 2 [ 5 R0, TR S ARl 28 2
FEFERIEAIEE T aa Y FEAN R R G TR E

FHA FLIE B R A5 B I ) 1 TR AR VR /KA JT T 5 X 2 S BOK B/ A A 3700 5 8 435 o

http ; //www.ecologica.cn



14 XUPRA 2 2523 XORFIIE T FREE 191 25 T Ui sh P e 25 4 R 5 403

(Turb) JKI B (EC) FRREE (pH) AL DO) JK A WIRE. 5250 % M E 4 b5 12 AT 1443 a(Ch.
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D=(S-1)/log,N ()
H ==Y (1/N) x log,(n/N) (2)
J=H/log,S (3)
PR A AR
Y=n/NXf, (4)
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HELRAR R ; Y =0.02 I, RIZIFWGE s LS Fh >

TKIARE FRRESE TR I FRAEZE 0 7, BEH SD TN (TP Hl Chl. a 4 M4845 , HEZR G B FRIRE
SRATIF  TLI( Y ) <30, F0E 3730 < TLI( X ) <50, HE 7 ;50<TLI( Y ) <60, 5 ¥ & E 3% ;60<TLI( X))
<70, PR EFRTLI( X)) >70, mEREERTT JHEAL .

TLI( Y, ) = iw, - TLI(j) (5)
w/:rzz/ﬁ:’zfj (6)

R TLICS ) R A H TS W, 4 0SB0 T A S B AT r 0% ) PSR 3 S
Hom JTH SR TULG) SRS j FhSH B TR A SR A0 LT AR

TLI(chl. a)=10(2.5+1.086Inchl. a) (7)

TLI(TP)= 10(9.436+1.624InTP) (8)

TLI(TN) = 10(5.453+1.694InTN) (9)

TLI(SD)= 10(5.118-1.94InSD) (10)

1, Chl. a HMEEER a WREE (pg/L) , TP A7k SBER EE (mg/L) , TN 7K h SR E (mg/L) , SD R iK%

WIEE (m) .

SRAE S5 4340 R AreGIS 10.2 B2, SR SPSS 19.0 S TR sh R E 3 AR 5 3R 8%
K -F1) Pearson #5508, H Canoco 4.5 BRAEXT IG5 A TR sh W AT B o B B s b A7 22 a3 i (DCA) |, 15
HEE B B/ NT 3(2.64) | BRI IEHE RDA 430, I i 5245 20 5 400 4G 30 0 A58 A R A7 i 328 , 22 1 PR 458
N5 IEE R R

2 #R

2.1 AR K SRR

A HIE DO Turb TP 7ERIZS I 352 5 (P<0.05) , Hid DO 7623 6] | i shi K (P<0.01) , 284kl
FI7E 0.86—4.06 Z[H] . W pH DL WD 7ERTZS FIT0 0 3% 22 5% (P>0.05) , He KB Bl FAUAE S B] A
i A (P<0.05) B A] 1 JC A8 Ak (P>0.05) |, B AR K 5 R 4 B PR 2 ) 1 52 BT T8 > 2R X E) IX > A1) 5] XA
SIATERAE B R) AR 2 BN A 3 > 0] > w3 > S5 I A A A (R 1) o TLI BIMHN 62.54+2.31, J& THE
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Table 1 Spatiotemporal variation and correlation analysis of water environmental factors

1
- ARANEX IEA[ES T3E %UJ% Hir i JE
PREEIA X K X Initial .
. . No mowing Mowing River P . Early Middle Late
Environmental factor mowing
area area channel stage stage stage
stage
K WT/C 30.18+0.26  30.38+0.46  30.15+0.24 — 30.73 30.80 29.90 30.07
pH 6.98+0.04  6.95:0.09  7.01+0.07 — 7.01 6.81 7.00 6.98
B DO/ (mg/L) 1.06+0.32  3.12£0.45  3.62+0.44 * 2.50 3.17 3.25 3.56
B3 EC/(wS/em) 209.80+3.87 241.67+5.42 200.80+4.58 i 236.10 243.71 238.57 248.23
BHEE SD/m 0.51£0.02  0.46+0.01  0.62+0.01 * 0.45 0.46 045 0.46
JK%E WD/m 1.30+0.01  1.3x0.04 1.20+0.02 — 1.35 1.30 1.30 1.25
U Turb/ (NTU) 6.21+1.32  9.02£1.26  6.20+1.58 * 7.44 8.69 10.37 9.58
S TN/ (mg/L) 2.06£0.06  3.46:£0.04  1.59+0.01 * 3.42 3.43 3.48 3.51
2 NH;-N/(mg/L) 0.69+0.03  0.75:£0.04  0.55+0.05 * 0.70 0.73 0.77 0.78
% NO3-N/(mg/L) 0.05£0.02  0.06£0.01  0.03+0.01 * 0.06 0.05 0.06 0.08
S TP/ (mg/L) 0.10+0.03  0.19:0.04  0.09+0.02 * 0.14 0.16 0.20 0.24
4§ a Chl. a/(pg/L) 23.46£1.58 25.09£2.04 16.31x1.68 * 22.37 24.67 26.61 26.71

WT. 7K ik Water temperature;DO;fﬁfﬁg/ﬁ Dissolved OX}'gEll;EC;[EEF$ Eleclroconductibﬂity;SD;ﬁiﬁﬁg Secchi disc ;WD;?}(W{ Water depth;Tur});fﬂfg‘ Turbidity;
TN. B4 Total nitrogen;NHZ—N;’ﬁﬁ Ammonia nitrogen; NO;-N;ﬁﬁﬁ Nitrate nitrogen;TP:E»@i Total phosphorus ; Chl. AMHGEa Chlorophyll a; * P<0.05 FRTE0.05
TR (R b RIS 5+ + P<0.01 FIRTE 0.01 7K CBUM) -1k B AR

22 RIS YIRN R N

AT R IE S R AR PRI S 22 J& 40 F AR R 12 )% 26 M R 8 J&® 11 B BEAEK 2 3 Bl
RETE LM IR o 3 PR X B Y J5 A PR 3 ) 26 s AXIHIIX 9 Fifr s el 31 F,
2.3 RIS LR R

RAE YR Y=0.02 B0 50, 8 A 30 ] 8008 5 A= R s 0 A i 26 B 8 J& 10 B, 430 o 46 Ly
AL R4 M ( Brachionus calyciflorus ) 588 FEE HU(B. angularis) B IERE BRI (B. forficula) M2IE 0 H 52
M (Keratella cochlearis ) % T ik 56 MU ( Monostyla bulla) | 1 18 J&E 56 M ( Lecane ungulata) | 51 % 2 B e W
( Polyarthra trigla) 33 & = %6 M. ( Filinia maior) s B fAZEHH A5 B3 ( Bosmina longirostris ) LA B RS
A &I 7K 2 ( Mesocyclops leuckarti) o XF ARNFIDC XIFI X Jo[1E 3 A~ X8k LKA FI00 39 R85 | b 3 DL S 190 4
A B AR B I S AR AR S HE AT 40T, 5 R W 25 ) b B 2 e R 3 A XKL A IR R 5B 2
& RN A v S K B ALTEAR I DX A BB BBk 4S AR T G, (8] B BTERE R4S U S T A h Ik &
AHERI P 5 SR f W A8 A S 3 A e 3R e I Ta) oA BT 5 (3R 2)

x2 BEFRFINVEBMEZER

Table 2 Temporal and spatial variation of dominant metazooplankton species

]

sen RANEX A T - HirsH i Je
255 i . R X Initial ) .
. No mowing Mowing River . Early Middle Late
Types Species name mowing
area area channel . stage stage stage
stage
A 1 Rotifer HIERE 5 HU( Brachionus calyciflorus Pallas) + + +
F15% Fe 6 11 ( Brachionus angularis Gosse ) + + +
B R4 H ( Brachionus forficula Wierzejski) + +
2HE 0 F 48 1 ( Keratella cochlearis Gosse) + + +
B BB 5 B Monostyla bulla Gosse) +
BFIE I 48 1R (Lecane ungulata Gosse) + +
EHEZ 58 1. ( Polyarthra trigla Ehrenberg) + + + + +
1 [C = e 8 ( Filinia maior Colditz) + + ¥
b4 K
Befix K@% B1% ( Bosmina longirostris O.F.Muller) + + + +
Cladocera
g K
bR A 817K % ( Mesocyclops leuckarti Claus ) + +
Copepods

AT FIE V=20.02,4 % 1 FR TR ¥<0.02
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Fig.2 Temporal variation of density and biomass of metazooplankton
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Fig.3 Spatial distribution of density and biomass of metazooplankton
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Fig.4 Spatiotemporal variation of metazooplankton diversity index

D “E & FEEFE % Margalef richness index; H'; ZFEPEFEEL ShannonWiener diversity index ;J: 2] FEF8 %X Pielou evenness index

2.6 JEA TR S IR EE T AHC o b

25 L RN X IR S5 A VR i Sh W A A8 A -5 AR R A AH DG WA AN ], AR R DX A 1 Ui 2l 4 2
(DZ) 5 TR 2 IEAH I (P<0.05) 5 XIFI X 5 A= R i sh 1% B2 (DZ) 5 DO 2 8 3 IEAH 5 (P<0.05) , 5 Chl.
a M IEASE (P<0.01) , 5 NH;-N 2 8 5 7456 (P<0.05) , W5 NH;-N A1 N/P I8 3% 7 AH ¢ (P<
0.05) ; VB 5 AL VRIS R 280 (SZ) 5 WT B3 IEAI DG (P<0.05) (£ 3) . BASRUAE X 5 AL R il s 5
I DR B AR DG 50, AR X 1) DX 55 ¥ 3 P AR DG 9 55

R3 BEFEIMSREEFEXESHT

Table 3 Correlation analysis between metazooplankton and environmental factors

X5 by KR WA RBR BME hSR MBE BER MR up ME%. AR
Areas Index WT ol DO EC SD Turb TN NH;-N NO3-N TP Chl. a N/P
FRXIEIX sz 0.35 -0.08  0.06 0.76 -0.06 021 -024  -0.83  -0.21 0.32 0.26 0.64
No mowing area DZ 047  -035  0.12 082 -035 014  -035 -023 -031 048 0.87 -0.81
BZ. 097  -046 028 046  -0.04 0.6 0.14  -048  -0.09  0.88 0.18 0.23
MK sz 0.24 007 076 0.36 008 009  -049 -035 -051 086 0.06 -0.58
Mowing area DZ 0.31 -0.34 093" 087  -0.57 056 0.54  -0.88* 031 083 0.88**  -0.32
BZ 008  -032 078 065  -0.69  0.03 087* -0.78* -0.14  0.88 0.86 -0.96*
FBL:} Sz 05  -052 0.9 0.87 091 -0.18  -031  -033  -0.8 057  -0.13 -0.64
River channel DZ 0.15 084 014 -0.22 038 074 085 =093 -0.16 055 -0.36 -0.36
BZ 0.89% 085 0.0l 0.05 043 09 0.95 089 -026  097° 098 -0.49

“ox AE0.01 ACE (R LS = " 7E 0.05 K- (XU 1 A SZ 5 A R IEBN YIRS Species of metazoan zooplankton ; , DZ ;5 A I8 4) %5 FE
Density of metazoan zooplankton; , BS ; J5 4 17l 8h ) 4 9 i Biomass of metazoan zooplankton; N/P . & Lt Total nitrogen/Total phosphorus

2.7 RIS S PR T (9 RDA 234
JE R TR YIS S BRI T RDA 2550 0o, 55— A0S —HE e il AR AR 23500 0.43 F1110.33 4
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JY 5l R A B30 0 43.29% 1 33.3% , Nl BRITTIERER R 76.5% (3= 4) W Ja A= TRl sh W e 4544
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