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S se Rl AP35 @ 500, b8 22 J@3 780 HAE10/E10F . B2 IE3Fh . HENAYF N 7/
817K T’ (Microcyclops varicans)~ Z% 28 B4 B (Brachionus diversicornis) M BLRIE & (Moina micrura); %2
LB R K T % I 8 U (Polyarthra dolichoptera)~ HEE%5e H(Synchaeta spp.)~ R B % K (Brachionus
angularis)F##& H(Rhinoglena sp.). M EEEI VRN EAT T BUEAE BoREE, e 75 2P SSu
RNAFA, K EFENIRIOE et 7 25 50k . 228 i BURMI- e sh it 70 1 D st SCRREE, 2180+
SRV EOZ T T B, B AR AP SRS B R R a5 B . AR KM AN
FEVE AR B W 2 57, H 240 P % E(56.2 ind /L)ATAEY) E:(0.22 mg/L)K T4 Z5(476.3 ind./L. 0.44 mg/
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wONBEFL B, BEXNELWETH. 84 .
127+ VA KA 3 i sh P AL sl 5 3 v 45 A AL
A SHE T, 45 G T, SaARWER
AP 2 T S AR T A B AR A R B T 5 A
XA B AR A BRI 82, (4 A 7K A FR) e D 0
WEBAE B> 57545 B(18S rRNA). L
ONZR IR IR I 5 7K 5 R P 3 st Ak o, I
N B AR K A T i S D ) 5 E S T TR A AR
RIS %5

1 #RERE

1.1 RESRERIFERTFE

F20184E7H 8H . 12H FI20194F1 A % 4238
V5T Sh A o 2L % T T 6 R R AE 3R AT U A O
SR AV BB E AR 25 I S AU B K B I R A

S2(30°32'52"N, 114°23'55"E). S3(30°34'17"N,
114°23'10"E). S4(30°32'54"N, 114°21'4"E), KFE
AAREEME 1. BRICRFERTRIZE FT-8:00—12:00,
B R AT — IR AEIRE SR AR . KB 23 BT A (Y ST
Professional Plus, 3% [E) ¥l iz & /Ki& . pH. #k
. VA RRSENTORP(EALIE IR HL AT ) o
1.2 EiEsEmRESLIE

TR e ERE it 255V AR P (FLAT 64 pm)
TERZ KT T WUCEE, “Z7F T HE L, K a8 EL
FERURER 2250 mLRFENH, 4 CORTE. [FIIRAR
KA U BLE A RS, HE i — g &R AL
IKARAE, VAR N2 U sh 0 Fh e 14 4 BT I Ab 72 .
U BN P R B R ) SR R T VE R AE ) AR RN
ANFIT A BT 2 5. Horh, 8 HUE B 255 %
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Fig. 1 The diagram of zooplankton sampling stations in the East
Lake in Wuhan

WA I 82 LAKAE, WR4E 2250 mLRAF iR, BL
7 ) P S T U R AT (IR BE A A)! T R Rk
TE AR LL3 S5 VR AR P L 8 10 LKFE, k46 &2
50 mLRAENE A, B3 I H I V0 o] o TR A7 (K
JE have)',
1.3 EiEsINLE

FEfi##) B M (OLYMPUS SZX7, HAC) sk %] &
BB (OLYMPUS CKX41, HA) T HEUE AL &
HIF S I SE RPN, TR IE B Ok B
(OLYMPUS BX53, HA)#AT YA B R AE, 6
FFSHE (Rotatoria) "FI (hEE K HREY ")
BB R R T ESE (R EZYEGRKB A
%)) L Cop E S (KRR R )Y A 5
PR IR BT A . T R d i sh
YiEs WA, FE R AR N BRI — B RE Ry
20 FO) ISR ANMA T 1.5 mL K HEPE 1, 20°C
17, UME 5 22 DN A B 77 513 & .
1.4 DNAREUSSSU rRNAE FE N F

BEXEE WS ) R, RERAHSSU
RNAEKFHIE B . I DNASEIUFIPCR™
Yy RS S5 R 70 1) 2 i DNeasy Blood&Tissue
Kiti{ 7l & (Qiagen, ). OMEGA Gel Extraction
Kitid 7] £ (Omega, 32 E) I UL R T . CABKHUIF
TiE B R 2 DN A AR, R FH B A% AR a5 19
SSU rRNA-F(5'-AACCTGGTTGATCCTGCCAGT-
3")MISSU rRNA-R(5-TGATCCTTCTGCAGGTTCACC
TAC-3")#47PCRY 1. PCR% 4 19 A K
20 uL, H:H12xGoTag Green Master Mix(Promega, 3%
)10 uL, DMSO 1 uL, &F15149(10 pmol/L)0.5 pL,
BiRDNA 8 pL. PCRR .26 9: 94°C Pl 4% 14
10min, 94°C A £30s, 48°C 18 K 1min 30s, 72 °C ZEH
2min 30s, FEATSMEIF, SRJ594°CAEME30s, 48°CiR
K 1min 30s, 72°C #E{412min 30s, #4730 M EH, B
Ja F72°CAE10min. K 3G IR1S FIDNAGR S B
5pGEM-T vector(Promega, 3¢ [E)i%E #2310 N &
ZARATE(DHSa)F, FEEAT 35 A BEAR G, Phik
BH 1 52 B 1 B 9%, e ML 33 FH 51 9 (M13-F: 5'-
TTCCCAAGGAAAACCCT-3"; M13-R: 5'-CAG
GAAACAGCTATGAC-3")""#H4T Bi74PCR, & 5%
BH P B8 38 1 I R — W e 2 =) 3k 4T 510 5E o
RGO K 7 51 4% 2 GenBank o
1.5 SRRt s SaHES

fEOLYMPUSIE B & %5 (CX-31) ~, A1 mL
A5 mL [V Ui A2 0 v BSOHE 23 73 3k AT 8 HURD R 2
(1) BT ECTAR, BANFE ST E0M IR, i sh
RAE B LT AU E:
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N1+ N2
N=—"°
Y7 (1)

A, NiE 1 mL/K VRS MA % (ind./mL), N, 5
NoJ3 9 A, V9T BOHEAA R (mL) .

FIFHAL 55 B YHa 7 V70 340 1)t AT 3 R i 3
HoE, Ui el IF H 4 Yy=0.0200 8 & AR
ol

n;
Y=/ )

o, n RSN 2R P R 2 B, N b e 3 B
18, [T 1 B
FEVE () -F 5 ¥ % FMargaleff& $u(d) %o, 1% 4
KRG
d=(S—1)/InN (3)

b, SRS S EL, NSRS S A

B V& 11 % F£ % H Shannon-Weiner g 20 (H") A
SimpsonZ FE IR EU(D) 7R, 7054 2 F(4)F(5)
THE:

S
H' == njnn (4)
i=1

N
D=1- ; (%) 2 (5)
o, SRSV D E n AR ST iP5 B
NATFI ) S F .
FEVE B35 5] FE F Pielouff BU() R, THEAZ A
(6):
J=H'InS (6)

7, N Shannon-weinerts £; SNIFT s fh
S
1.6 BIESH

Wy 3 B B 7~ R FH Origin®. S84 147 1F
K. FIHCanoco5. 05X 2 R AE 15 7K i B (7K
. pH. &% &E. %, ORP)GF iRk
FJHEAT TU 4% 53 BT (Redundancy analysis, RDA).

2 4R

2.1 RiEshFH AR BB MTL

TE I A OB, SRR IR S S0, H
AL H22J@3 7. HASK10JE10F . B2 K3JE
3R 1), FEXT R A AT T A RS (B R
[—IV) LK 7 WA I SSU rRNA T F1 i 58 (% 2).
BRI E B YR OR43F, L EYRECR24F . ST,
S2. S3. S4PUNh sz [AIFh PR B AR .

BB EF(Y=0.02)2 il 2 [0 4745 2
F(K 3). HIIRUEsh LAY R NEE LN K 5
(Microcyclops varicans, Y=0.612, FfRIV-12—15).
2L B4 B (Brachionus diversicornis, Y=0.048,
F R I-7—8) AN R R 1 & (Moina micrura, Y=0.024,
EIRRII-14—17), &2= HBLRIAR S oK 2 ke
H(Polyarthra dolichoptera, Y=0.407, &l hI11-1—
3). PEBE H(Synchaeta spp., Y=0.219, FEfxII-
20—22). FARE R H(Brachionus angularis,
¥=0.024, Eil1-13—14)F1 R4 B (Rhinoglena sp.,
Y=0.021, FHRI-4—7). EAWEZ TS
UL

X R E, (PEGOKEHRE) D8 728
(AU AR ¢ L Rhinoglena frontalis 1 7R 5% R %6 L Rhi-
noglena tokioensis), 20084EWillemZ5" g 7 —A
TE M IN K BRI T FR Rhinoglena kutikovae. $R1MIX
LE Wb 1 4 I8 5 7E 2RI R I B0 S Fh R 4G
FAE— BN ZE 5

W82 2 1 R 5 AR K Z°280—510 pm, 58 &
21880—110 pm. AR2KEAHER, FH. ki &
KW, W EAAE. Ra—x), 460, 1189
X, FEW T I 55 o« SkoRE T S AT B — <30, 4K
T8 T v 7 4 v e B R R (T RIRIL-5, 5 A4 R 46 1t
Fefely. EAHERYRH g 2s, BE B B 6—T7 4 i (E
FRII-6, 5 4R 56 HOANTE, T 5 28 R 46t ik A
). B, SEFaHAARE. BiE v—14, ]
ANEIRRIL-7, S5ATHUR R AR, TS5 R s R 0
R OIIGE, ANEHZANIEEREHRR
Yo ZWIRRALE 2R SR, AR A& 2= O L
Fh 22— (oA i 5 A0 AR e RN, AR UR A
HOAE; AR5 45 L 5 Rhinoglena kutikovaeY:)
AR ZES) o T AR50 R I () B2 6 b 2R 75 22k
—HtA.

2.2 R RERNREEEMINE

AP 2= DA uh sV U BN D 5 SR I T 2
JERAY R PR ZE R, LR B FEELA N
HZERR.5ME, MEERwRAEYES T 4FE 2).
B2, RN BT 35 % FE A A ) & 53 ) 956.2 ind./
L. 022 mg/L; K fZV-35% RERI A 41 53 1) 8.8 ind./
L. 0.35 mg/L; #8213 % A A& 50 A
129 ind./L\ 2.53 mg/L; & RAE s 7 s 5 N
67.5—403.9 ind./L, S AP HH0.56—7.69 mg/L.
A2, JRINEC O35 5 A AE W) 4y 3l 9476.3 ind./
L. 044 mg/L; KA V-3% RO A& 53 1) 91.0 ind/
L. 0.01 mg/L; 8 & 2535 % FE F A& 5 0 R
52.1ind./L+ 1.11 mg/L; % KA 55757 e 2h 1) % s
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[l H275.0—683.3 ind./L, S/ EEEIN0.68—

3.49 mg/L. BTG PR SR ZR0s T4

Z(K 3). kL, EERMFEFNEYERLS

K, [HH SER B MAY) RRATE.

23 FBEESEM SR
HEFAKXG)—(6), 1HHE LTRSS

s Margalef= & FE I8 40(dy)~ Pielouy 5]
6%k, Shannon-WienerZ #1445 2 (H ") ASimpson
ZRMEIREIGE 4)-

IR s Y Margalef=F & FE 485 (dy) 32
142 1.189—1.860, H1H M 1.452; Pielouts) 2] £ F5 5L
(N)ZE LT FE 90.498—0.804, “F- 211 7¥0.665; Shan-

®1 FKHEERFZEIEIFER

Tab. 1 Species composition of zooplankton in the East Lake in summer and winter
et =4 Yk CE S HKFE J& 4 Yol CE S
Groups Genus Species Summer Winter Groups Genus Species Summer Winter
Bl RdE %% K Rotaria rotatoria \ i Sk#e H Eosphora N
Rotifera thoa
fuaktlm  RURfGgER v HERE )= HE%E U Notommata sp. \
Anuraeopsis fissa
BRRE  ERERRR v v BEk#tlEg Bk Cephalodella N \/
l%rachl:onus leydigi N Spp-
Ji g R N GRS dScaridium N
Braccihl:snus longicaudum
quadridentatus
AR e V \ sRERE  WhRER R \
Brachionus urceus Trichocerca pusilla
i e e s v kIR v
Brachionus angularis Trichocerca stylata
IR N 3 JERE  PEI RSynchaeta spp. \ \
Brachionus calyciflorus
REERRR v ZhktE  KRZhER \ \
Brachionus diversicornis Polyarthra dolichoptera
L R R J SR AR RFilinia \
Brachionus cornuta
budapestinensis
R R v 5ty = I e Filinia v v
Brachionus caudatus maior
BT A v ANEE AR ANBiR R Hexarthra
Brachionus forficula mira
fufilm BRI R Keratella V R E MUK R \/ \/
cochlearis Conochilus unicornis
T i L H &¢ i Keratella \/ \ ka2 WERE B KR Leptodora \/
valga Cladocera Lilljeborg
BHRE  RESWR N lepadella flik#)g WAL ESida \/
ovalis crystallina
RS TR R Lepadella FkEE MRS ARE \
patella Diaphanosoma
brachyurum
Wk m BRI R Euchlanis AL IR 9 TR S G A I J \/
bra Scapholeberis kingi
KL 5t Euchlanis \ \ FaiElE KR L Bosmina \/
dilalata longirostris
EZN N GE N i y e i%)E JEAGYE B Ilyocryptus \/
Liliferotrocha subtilis sordidus
R JR# L Rhinoglena sp. \/ REGEE  FEIRREEAlona N \/
rectangula
JrE ke I BT e HLecane V FRPUEE VPR AR BUE V
ungulata Disparalona rostrata
RRtkelE  BTRERLE R J BhmEis  BIERIE Chydorus \
Monostyla bulla sphaericus
Ef®m  ZRELRR v WIgwE R EMoina \
Asl;lc_mchnopus micrura
multiceps
mERE AT RS v ek YoKkEE  ERIRE K &ESchmackeria \/
Asplanchna priodonta Copepoda forbesi
IR ZERE J SlkEIE T8I KECyclops \ \/
Asplanchna brightwelli vicinus
kg BB LA i Eoaphora J NBIK R B8 SLANEIK R V \/

najas

Microcyclops varicans

it 358 50%h 43Fh 24%h
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non-Wiener #£ % 48 £ (H') 2516 40.954—1.699, “F
BIME }91.316; Simpson 2 F£ 14 F8 H(D) 24k 16 il N
0.446—0.720, “F-¥J{EH 70.605. XZRIMFH
Margalef¥= & & 8 8 (dy) A5 2 0.381—1.035,
V3518 50.762; Pieloud’ 2 FE4E 8 () AL
0.479—0.746, “T-1418 50.630; Shannon-Wiener% ¥
PEFE R (H) A4 H0.694—1.347, “FHI1E 40.949;
SimpsonZ FEVEFREX(D) 24k 40.421—0.698, 11
{E°40.529.

Xt e AT %0, B ZEMargalef=F & & 45 £ f1Shan-
non-Wiener 2 V45 £ i 2 & T 4 2%, E Z=Simpson
2 FE TR B0 = T &2 TP ZE I Pieloud) &) FE 4R
oz A 225N
24 FFhEEREMSIMEEFHEXXR

RIFG T A, B AW ZEE] AR 745
TEENR B 2 2 R (*P<0.01). HZFHIKIRB2.1C).
pH(7.85)fm T4 Z=(41 7l 95.0°C, 6.69); T H Z=F1
FEE4.99 mg/L). EHE0.17)FIORP(116.69 mV)
PR T A ZE(9 5 911.88 mg/L, 0.20, 201.525 mV).

X 5 A 2R L TR AR 5 W b LA B 5 b A 855 A
TRAT LA HT(RDA, K 4). RDAHEFH— 54k
JF R AE4E 5 ) 0.5389710.0270, SLARFE T
56.59% M IIF s RO, K. FHEE.
B pH+ ORPILFPIASE Kl FFLAERE T 40 Fh 2H B it
A5 5 [1)58.9%, il FE R FE 1K 52.3% . HA 85
T 1038 S5 ) K B AT R AL Ay A RN
FRIERDA ST, AR 7K A v it th IR AR A P L 2
BRSO, WIEIER. B NIKESEER
IEAHS, MK 2 A . PeBfem. R 5HE

B RS, R, 557 /NBII K % SpHZ 1R LA
B R R G, ] 4T, e ek o R S VAR
2 Ia EIIEA R R, iR 52 A
EIIEH, ks e KM R 5 & IR H T 2 ) Af
FMERIARK .

3 g

3.1 REMIMEE

TELEZS 2B IE A AL 20 R SR A I
LR, R B ST B R Bl TS M,
B RKPEEIITIMEE . SR LRIV WS
YTV A5 S ) 8 7 7 R T I — 8 ) B, 4] S E 2% —
B2 AR (R EVR KB REY © CPESY
ECRAAEFZ)) Sert, w5 4E T B 4 2Kk &
SRAIFP A AT BT AL, T RESSAEAE —EE N 4P,
VR EN A T 25 2 R AE A I 0 o 52, BT TS
WK S E YRR FEF AN R B EEN
20 MR A 5 s,

T ) 30T A R R TR () 43 T4 5 T B vT
DL e i) J . — 7 1, R 2 T AN TR
TS 8, Xk . gk EE oEsEH; 5 —
JT, 7T BT LR TR A 2 % 58 b X LUK 23
B R I e R R R R Y, RS, T %
SEIT B, J7( . AN S, BLRRAK T X
2B SR Y, SRIT, AT RS OO0 LR K
B 4 TR S B PR AN e 3, IR H L
ORI 5 BT R B Z .

PR, 4R A% IR s i RS B 5 TR
BiAE B T AR K2 5 A BN .

R2 REKERAEZHERIFARISSU rRNAFFIER

Tab.2 SSU rRNA gene sequence information of dominant zooplankton in the East Lake

. - FPAKE EEx 51 EE xS P A HHAEE X _EAEThe
Wk Species . E.T i Genbank {3 5 Sequence length Alignment Alignment Similarity first time to
Scientific name  Sequence ID (bp) sequence species (%) submit
MRE RS H  Brachionus MK564749 1809 KF141790 Brachionus 98.89 +
angularis calyciflorus
EIE RS Brachionus MK271750 1809 KF141790 Brachionus 99.72 —
calyciflorus calyciflorus
HEERERH  Brachionus MK106113 1812 KF141790 Brachionus 98.90 +
diversicornis calyciflorus
MKAREERR R Asplanchna MK106105 1806 KY859765  Lecane inermis 98.34 +
brightwelli
PR Synchaeta sp. MK 644612 1807 MH481727  Synchaeta 99.77 —
oblonga
Ui = A H Filinia MK352482 1818 DQO079914  Filinia longiseta 97.85 +
terminalis
B4 ik Chydorus MK568074 2121 AM490277  Chydorus 98.21 —
sphaericus sphaericus
EESr/NGIKE  Microcyclops MK106114 1806 KR048728  Mesocyclops 98.54 +
varicans pehpeiensis

T * OG5 1y Genbank A BLEE B iR HIFE 515 ##SSU rRNA 2 K512 75 B ik L A%

Note: The alignment sequence is the most similar sequence in Genbank. Whether to submit the full-length sequence of SSU rRNA for

the first time
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A SCONAE AR KB sh P s it 1 BB 1E B
(FRRI—IV), FEXS LR i 2 e R AR e 4t 1
HARKEUE; Ry —#850 # WA A /£ GenBank L
£ 7 SSU rRNAJFHIIE B, H b FLZ&SSU rRNAA K
F7- B D90k 290 Filt B) 1 O ARG (F R R %8 R Bra-
chionus angularis. %2 e H Brachionus diver-
b K imFE5E i Asplanchna brightwelli Vi

SICOVNIS-~

K = R Filinia terminalis F1Fs 31N 81 7K K Mi-
crocyclops varicans), AR RKI7 i s 1) % € W Fu e
T ZH TR
3.2 FiFEENFLE R

I SR T S K B BEIA B AL P A AR B,
TR Y5 e SRV 25 A R R, 7T DA 24 1T 24
b U LS DR S A Cy SE RV S SZ8: % L S

®3 FHELEMEERMLFHSMNRAFEMALE

Tab. 3 The highest density and the dominance index of zooplankton detected in the East Lake in summer and winter from four different

sampling sites (S1—S4)

B KFE (ind /L) L AL JE The maximum  4&Z g K3 (ind./L) XA 34 ¥ The maximum

YIFhSpecies abundance and dominance in summer abundance and dominance in winter

S1 S2 S3 S4 Y S1 S2 S3 S4 Y
e Rotaria rotatoria 2.5 2.5 2.5 7.5 0.001 0 0 0 0 0
FYRLE R Anuraeopsis fissa 5 5 5 7.5 0.001 0 0 0 0
IR R M Brachionus leydigi 0 0 0 2.5 <0.001 0 0 0 0
TR R ZZ;Z;ZZ; s 0 2.5 0 25 <0.001 0 0 0 0 0
R R Brachionus urceus 0 0 0 0 0 0 0 0 10 <0.001
IES 1 f;g;%;’l”v“s 25 25 175 30 00l 125 75 275 5 0024
A R fg;’y‘j;ﬁ;’o”r‘l‘; 25 20 25 25 0.009 25 0 0 0 <0.001
Witk esem  Brachions 75 325 375 45 0.048 0 0 0 0 0
R R f;z;fje(;’t’i’jfenm 0 0 5 25 <0001 0 0 0 0 0
JERE Rt Brachionus caudatus 0 2.5 2.5 10 <0.001 0 0 0
BORAE RR A Brachionus forficula 2.5 2.5 0 <0.001 0 0 0
BRI FH G H Keratella cochlearis 0 0 0 22.5 10 2.5 0 0.002
it P f R A R Keratella valga 0 0 0 25 5 25 0 <0.001
K208 5 Euchlanis dilalata 15 125 25 125 0.011 25 25 0 0 <0.001
BRI Rhinoglena sp. 0 0 0 0 0 197.5 2.5 0 7.5 0.021
R P e L Lecane ungulata 5 10 15 20 0.01 0 0 0 0 0
FIL R Monostyla bulla 0 0 2.5 2.5 <0.001 0 0 0 0 0
hn FEFE Asplanchna spp. 10 25 5 175 0.009 0 0 0 0 0
/N A Trichocerca pusilla 20 5 12.5 75 0.016 0 0 0 0 0
PeBE o Synchaeta spp. 0 0 0 0 0 2375 1425 295 97.5 0219
Kl 2 e ggl’iyc‘;l’o’ﬁ::m 10 2.5 5 15 0.008 3525 305 4725 480  0.407
A=k Filinia cornuta 0 12.5 <0.001 0 0 0 0 0
i AR = JBRS H Filinia terminalis 0 25 <0.001 0 0 0 0 0
ORI VAY /I iaiEs Hexarthra mira 0 2.5 2.5 <0.001 0 0 0 0 0
PR G Eggs 325 17.5 27.5 25 0.067  127.5 30 1775 2475  0.162
FE AR E% Alona rectangula 2.5 25 2.5 175 0.003 0 0 0 7.5 <0.001
[T A5 Chydorus sphaericus 0 0 0 0 0 0 5 0 <0.001
TR AR R Moina micrura 2.5 5 47.5 22.5 0.024 0 0 0 0
HEAREIK & Cyclops vicinus 0 0 0 0 0 7.5 2.5 0 57.5 0.006
PENL /N K B Microcyclops 975 525 12625 190  0.612 25 0 0 7.5 <0.001

varicans

BRARVFK 5 Schmackeria forbesi 0 0 2.5 0 <0.001 0 25 0 0 <0.001
P REEILIN Nauplius 22.5 7.5 45 17.5  0.047 82.5 40 107.5 725 0.084

T AR EE=0.02, BEGHREHF

Note: If the dominance is = 0.02, it is the dominant species
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Fig. 2 The abundance and biomass of zooplankton during
summer and winter in the East Lake
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a. Comparison of zooplankton abundance; b. Comparison of
zooplankton biomass
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Fig. 3 The comparison of the abundance and species number of zooplankton groups in summer and winter in the East Lake
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a. comparison of rotifer abundance; b. comparison of cladoceratae abundance; c. comparison of copepods abundance; d. comparison of the

*4 ZERFRPFHDIHSIEEER

Tab. 4 Environmental factors for four stations in the East Lake in summer and winter

KA . Sample sites

S1
S2
S3
S4
5 {EMean

5 Z% Summer 4-ZF Winter
Margalef Pielou Shannon-wiener ~ Simpson Margalef Pielou Shannon-wiener ~ Simpson
FEIEIRS WAERE SRR SRR FRERSE BERE DR ZHERR
1.189 0.620 1.138 0.536 1.035 0.703 1.347 0.698
1.410 0.804 1.473 0.720 0.820 0.593 0.924 0.542
1.350 0.498 0.954 0.446 0.381 0.746 0.694 0.456
1.860 0.737 1.699 0.719 0.809 0.479 0.830 0.421
1.452 0.665 1.316 0.605 0.762 0.630 0.949 0.529
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Fig. 4 Redundancy analysis of zooplankton species-environmental
factors in summer and winter of the East Lake
T. J&JE; pH. BRFLE; DO. B f#%; Sal. #1JF; ORP. A fLiLEH
{i7; BracA. ffi5< B H; BracD. 24 & 8 B4 d; Rhin. RS H;
Poly. K i 2 i ¢ Hy; Sync. JEEH8 Ht; Moin. f AR E % ; Micr.
PESL/NBIKE; Roti. ¥ U Clad. B A& Cope. B2
S TZ FiE s B &
T. temperature; pH. pH value; DO. dissolved oxygen; Sal. salinity;
ORP. Oxidation-Reduction Potential; angu. Brachionus angularis;
dive Schizocerca diversicornis; toki. Rhinoglena sp.; trig.
Polyarthra dolichoptera; sync. Synchaeta spp.; chan. Moina
chankensis; vari. Microcyclops varicans; Roti. Rotifera; Clad.
Cladocera; Cope. Copepoda; TZ. Total zooplankton
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Tab. 5 Comparison of the composition of zooplankton species in
East Lake over the years

I Species  1960s  1980s 1990s 2006 2018

it B FiDominant species
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KILHEK & +
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I~ A8l K & + +
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¥ Fp 4 % Species composition
e 56—82  57HM 23—59F  39F 21)&
i 37F
HES 133 — 185 — 108

247 10Fh
Bere 2k 7T—14%0  10Ff T—10%F  — 3JE3Fh
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[25—29] [26, [8,10,12, [3] AX
References 29—31] 31—33]
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|
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Note: *Chydoridae of the 1960s only
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Tab. 6 Standards of water quality assessed in terms of diversity

index
PR KRS YefE
F840E FlIndex range 2 JjlLevel Evaluation of [ Pollution
state level
} VP w B
2SI 2dyS3 WEE B A RS
g7k
YR E R ]
I<H'S2  1<dy <2 — AR, MRS s
L]
Y= s AL,
0<H'<1 0O<dy<l " MRS EiG
H=0  dy0 Wz DHE N e

P A3 R

*k1 FRLEELATEEINE
Tab. 7 Comparison of the number of zooplankton (ind./L) in the
East Lake over the summer and winter

vhis K 1962 1974 1975 1979 1980 1991 2018
Station Group ™ £ g g9 g0 £V gxv
T el

Station () 1476 520 112 2450 175 56

2613
! 5(4;3; 409 162 394 800 440 476

gy 1111 24204 210 9
Fx) 29 100 31 0 24 1

K(H) 46.1 8 12 120 25 129

46
E’E) 27 16 80 40 24 52

Station () 1127 275 3750 5900 525 56

1127
I i(/b;{i; 132 190 3000 2800 800 476

Jgy 107 28 28 102 125 9
%) 3 % 2 4 2 1

K(H) 586 13 28 48 41 129

59
A2
Koy 1000230300 229 52

TE: 19624F RIS ELE S | FARRIS % SCHR; 1974+ 19754 1979
19RO FI B AR 41 AH B2 SCHR okt 82 F 73 B0 B BB Sk (R
ZEHT SR E B BB A A2 A A3 5 1T B -1 1
18); 19914E I Z25 3R i THE . B 28N R IAE AR
B B BE OB S 4RI, BT DA BRI T & P IE

Note: The data of 1962 are directly cited from the correspond-
ing references; The data of 1974, 1975, 1979 and 1980 were
extracted according to the data of corresponding months in the
corresponding references. In summer, the average data of July and
Augest is taken, and the average data of December and January is
taken. In the 1991 references, annual averages were listed directly

because of the difficulty in extracting data on the abundance of
rotifers, clade and copepods in different months
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SPECIES DIVERSITY AND COMMUNITY STRUCTURE OF ZOOPLANKTON IN
SUMMER AND WINTER IN THE EAST LAKE, WUHAN

WANG Yu-Lu', YUAN Dan-Ni’, YUAN Guo-Qing’, FENG Wei-Song’ and GONG Ying-Chun’

(1. College of Life Science, Wuhan University, Wuhan 430072, China; 2. Institute of Hydrobiology, Chinese Academy of Sciences,
Wuhan 430072, China; 3. Wuhan University of Bioengineering, Wuhan 430415, China)

Abstract: This study investigated the zooplankton community in the East Lake in July, August, December 2018 and
January 2019 and identified a total of 50 species of the zooplankton belonged to 35 genera, including 37 Rotifera be-
longed to 22 genera, 10 Cladocera belonged to 10 genera, and 3 copepoda belonged to 2 genera. The dominant species
were Microcyclops varicans, Brachionus diversicornis, and Moina micrura in summer and Polyarthra dolichoptera,
Synchaeta spp., Brachionus angularis, and Rhinoglena sp. in winter. The image information of all observed zooplank-
ton was collected, and the SSU rRNA gene sequences of dominant species were determined to provide reference data
for the identification of freshwater zooplankton. According to the historical data about zooplankton in Wuhan East
Lake, the number of zooplankton species in the East Lake has decreased gradually in the past few decades, and the
dominant species of rotifers have changed from oligosaprophyte to beta-mesosaprobity or even alpha-mesosaprobity.
The zooplankton community structure in East Lake was significantly different in summer and winter. The rotifer den-
sity (56.2 ind./L) and biomass (0.2188 mg/L) in summer were lower than those in winter (476.3 ind./L, 0.4415 mg/L),
while the crustacean density (137.8 ind./L) and biomass (2.8831 mg/L) were higher than those in winter (53.1 ind./L,
1.1187 mg/L). The Margalef richness index, Shannon-Wiener diversity index and Simpson diversity index of the zoo-
plankton community in summer were higher than those in winter. The Pielou evenness index is not different between
summer and winter. The water quality evaluation showed that the water quality in summer (moderately polluted) was
better than that in winter (heavily polluted). There were significant differences in temperature, dissolved oxygen, pH,
salinity and ORP between summer and winter. Redundancy Analysis (RDA) indicated that temperature had the greatest
influence on zooplankton community structure.

Key words: the East Lake; Zooplankton; Species diversity; Community structure
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B T FREKAES > EHAERER RS R A (R R 1. 3—137950 pm; 27920 pm)
Plate I  Pictures of zooplankton isolated from the East Lake (Scale bars: 50 um for 1, 3—13; 20 pm for 2)
LG 2. RERR O BE; 3. SR HFC I, 4. BDIREE I, 5. SRE BR L 6. BUR B Bt d; 7—8. BB RH 4t 9—10. SHALE
R 1L B R G 12, HIRE R W, 13—14. MRE RN, 15 BEBAULR AL 16, RALAULR I 17, 2YRFALE N, 18, 18
AR AL Hd1, 20 5—7. 9—12, 14—16. I8J9HANIEE, 3. 4. 8. 13, 17TR G YOG NE
1. Rotaria rotatoria; 2. (Rotaria rotatoria) toes; 3. Lepadella ovalis; 4. Lepadella patella; 5. Brachionus urceus; 6. Brachionus forficula,
7—S8. Brachionus diversicornis; 9—10. Brachionus calyciflorus; 11. Brachionus leydigi; 12. Brachionus quadridentatus; 13—14.
Brachionus angularis; 15. Euchlanis lyra; 16. Euchlanis dilalata; 17. Anuraeopsis fissa; 18. Keratella cochlearis. Among them, 1, 2, 5—7,
9—12, 14—16, 18 are observed in vivo, 3, 4, 8, 13, 17 are observed after staining with Lug’s iodine solution
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B 1T AWK B RS R sh T A S B R (B)(FR R 1—5. 8—9+ 11—2224950 um, 6—7910 pm, 1079100 um)
Plate II Pictures of zooplankton isolated from the East Lake (Continued) (Scale bars: 50 pm for 1—5, 8—9, and 11—22; 10 pm for 6—7; 100 pm
for 10)

1—2. MR e 3. M 2 RAC L 4—5. BREC R 6. (BREC HO)MEEES; 7. (REC HOL; 8. MR st 4y, 9. LB AL i 10. ZREL
B 11 SRR IERS 12, IRBTAE S G e 13, B SiAE Sk e s 14, MERRJR; 15—16. EURRCJR; 17. mBade dy; 18, /NS R Ae e 19. %
R R 20—21. B4 E; 22. FORIE B . HR2, 4—16. 19, 20 2245GAMER, 1. 3. 17, 18. 214E& R YR WE
1—2. Keratella valga; 3. Liliferotrocha subtails; 4—5. Rhinoglena sp.; 6. (Rhinoglena sp.) trophus; 7. (Rhinoglena sp.) toes; 8. Lecane
ungulata; 9. Monostyla bulla; 10. Asplanchnopus multiceps; 11. Asplanchna brightwelli; 12. Eoaphora najas; 13. Eosphora thoa; 14.
Notommata sp.; 15—16. Cephalodella spp.; 17. Scaridium longicaudum; 18. Trichocerca pusilla; 19. Trichocerca similis; 20—21.
Synchaeta spp.; 22. Synchaeta pectinata. Among them, 2, 4—16, 19, 20, 22 are observed in vivo, 1, 3, 17, 18, 21 are observed after staining
with Lug’s iodine solution
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B I R o SRR s S S MR E R (8) (R R 20 34 84 11, 124 15, 16+ 215820 um; 1. 4—7. 17,
192450 pm; 10, 13+ 14, 1879100 pm; 975200 pm)

Plate IIl  Pictures of zooplankton isolated from the East Lake (Continued) (Scale bars: 20 um for 2, 3, 8, 11, 12, 15, 16, 21; 50 um for 1,
4—7,17,19; 100 um for 10, 13, 14, 18; 200 um for 9)

LR AR LG 2. (KB 2 ke RO BG 3. (KA 2 Bt HOMZ/ME; 4. A = ke ;5. o = REAR IR 6. AP it ey 7. MUK B4
i 8. ARHRDE; 9. S AL 10. KRR, 11 (RRFH R RN, 12. (R AR F — il f; 13. FTE0% 0, 14. BORBRIERE; 15.
(PRZL BRI 3 — i A1 ; 16, (ZUARMER) R 17, (BRI 26 — Mk A 18, KBRSk 19. (KBS BB BIE; 20. RV RE; 21.
(MR RN AL Hrh Bra N2 & FHR O R WA, HoR B AT W 52

1. Polyarthra dolichoptera; 2. (Polyarthra dolichoptera) appendage; 3. (Polyarthra dolichoptera) ventral fin; 4. Filinia cornuta; 5. Filinia
terminalis; 6. Hexarthra mira; 7. Collotheca pelagica; 8. rotifer resting egg; 9. Sida crystallina; 10. Diaphanosoma brachyurum; 11.
(Diaphanosoma brachyurum) post-abdominal claw; 12. (Diaphanosoma brachyurum) first tentacles; 13. Scapholeberis kingi; 14. Moina
micrura; 15. (Moina micrura) the first tentacles; 16. (Moina micrura) post—abdominal claw; 17. (Moina micrura) second tentacles; 18.
Bosmina longirostris; 19. (Bosmina longirostris) front hair; 20. llyocryptus sordidus; 21. (Ilyocryptus sordidus) post—abdominal claw and
anus. Among them, 1—3, 5—21 are observed in vivo, 4 is observed after staining with Lug’s iodine solution
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8. 10, 11. 14. 157950 pum; 5+

BN IV Rl o B R S S M2 R (B (R R 129100 pm; 22920 pum; 3+ 4. 6
9. 12, 134200 um)

Plate IV Pictures of zooplanktons isolated from the East Lake (Continued) (Scale bars: 100 pum for 1; 20 pum for 2; 50 pm for 3, 4, 6—38,
10, 11, 14, 15; 200 pm for 5, 9, 12, 13)

1L FE B IRA 2. CETR AR BN R 3. WR AR HIE; 4. EBRLIA R 5. BRIRVF/K &; 6—7. (BRIRVE/KF) S8 TUIAL; 8. To 5 4hid; 9. it
AREIK % 10. GEARSIKZ)E T E; 11. GELBEIKE)BNIE; 12—13. BEI/NIKE; 14. (I8 30/M8IK ) RNIE; 15. (35 32/h 81K
F) T2 Ho 1155 iE R 5%

1. Alona rectangula; 2. (Alona rectangula) post-abdominal claw; 3. Disparalona rostrata; 4. Chydorus sphaericus; 5. Schmackeria forbesi;
6—7. (Schmackeria forbesi) the fifth thoracic legs; 8. nauplius; 9. Cyclops vicinus; 10. (Cyclops vicinus) the fifth thoracic legs; 11. (Cyclops
vicinus) caudal setae; 12—13. Microcyclops varicans; 14. (Microcyclops varicans) abdominal setae; 15. (Microcyclops varicans) the fifth

thoracic legs. All of them are observed in vivo



