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Fig. 1 The distribution of sampling sites of Poyang Lake
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Tab. 1 Evaluation standard of diversity indices

EZEERIE 3

ST A A .
Diversity indices A bR Evaluation standard

Shannon-Wiener ~ 0—1 1—20- 2—3B- >3 %(fj
index oG i Wy 2kTs
Marealef ind 0—1 1—20 2—3p- >3FHIT
agALMEX  wym iy By BUETS

0—03 03—04 04—05 >0.5%i5

Pielowindex "5 otbis B skkis
MBMEBE  DHRAEITEAKX
Y= (n:/N)xf;

A, n iRt AL, NPT TR EAMAEL, 9
FIME R RFE S IR . YIE K T0.028 02
R AR

it A FCANOCO for Windows 4.5
B AN TR K ST e A2 ) 5 0 5 R - R AT R P
T TR E A TE R o AR AL, e R
T R 34T 25 35 9 BT (Detrended correspon-
dence analysis, DCA). DCAZE R b, 41 B ix 44~ Hl
HHRE S K (B KA )R 4, 348 36 BRL UG ABE A L 3156
53T (Canonical correspondence analysis, CCA)¥ &
& A RN T3, R E AR A TU AR 73 T (Redundan-
cy analysis, RDA) LA S BE; tn A T-3—4, FIgH
TR P R s . R T 2 20 Wil
IESPSS 22.05E -

2 R

2.1 EBRAAREIZK STHR R R 0 FP 28 4B A R A
Hfh

FASHZ TR I BIREEE ) W] &%
BRI BAERID. BREENT. FREIT. SEEITAIF
FI8ANT12K, JL75/m 186 M, LLREE I MERETT N
Foo HLAREBETISOR, o5 A S HU126.88%:;
ZRIETIT2R0, A S AU38.71%:; BEEE 14
HARON 12K 34.41% . FIKENZHE AT A
87, J3 il Ay RIURE L VB R B A2 B (Melosira granu-
lata var. angutissima) KHEIR 228 (Aphanizome-
non flos-aquae)~ I8 (Oscillatoria subbrevis)«
INFEALBRTE (Chroococcus minor) 41/NT-Z4 7 (Me-
rismopedia minima) # M ¥ (Anabaena cir-
cinalis) THfJE B (Pseudoanabaena sp.) XU M
¥ (Scenedesmus bijuga). 7K HHVEHEAE YR 2

6T, AN RERE T TEEETT. SREEIT. EEE
1. BRI TRIRRTEET T, JES2)8 119Fh, 475 DARE S AN
SEEET TN . HhREBE TSI, AR A
BEA4.54%; SRIET143F0, &7 V7 A A A B0
36.13%; WLl 15 HART] 2815 19.33%.  FhiZK T Ui
DA 34 Bl L 780, 3 S0l SR 0K B B TR A B A8
M3 JE /N EBE(Cyclotella meneghiniana)~ /N T HE 5
(Microcystis incerta)s X MHEE NERAKEE(Chlamy-
domonas microsphaera)~ SPIEACHEE(Chlamydomo-
nas ovalis) 1Y} JE [ 358(Crytomonas ovata).

K BRI BV 07 sh P VU KBTS, bR
A EWI33 50 (44%), #6290 (38.7%), B M5 7H
(9.3%), B 26 (8%). MAF ML I, 7T R R
(Trichocerca tenuior) %1% % [ B (Polyarthra
trigla) HVH3E A (Bominopsis deitersis) a5 %
B.7%(Bosmina coregoni)fJ 4 H1 81| /K F(Mesocyc-
lops leuckarti) 35T o Al 7K SIS I 28075 3¢ ) P DU K
F53Ff, HA R A Y23F0(43.4%), FH15Fh
(28.3%), B f12R6F(11.3%), B FE9FH(17.0%). I3
FttaFh, 73 e RS 7 (Difflugia urceolata).
NG SR R EIK E(Neodiaptomus schmackeri)
A Sl K & (G 2).
22 EHBARKCHZHEMZESEME

TR 7K A AR AT R R (16.30—57.56)
10° cells/L, -1 H34.38x10° cells/L; A7k H%5
A5 Ak, 36 BBl (1.06—5.28)x10° cells/L, “FHI{H K
2.43x10° cells/L. it 77 24047, B PH WIS WY
TR K OC 2 A R 35 (F=13.778, P<0.01). 7%
TEB=F 7K 1% B AR AL R 23191.70—7614.98 ind /L,
P41 96049.82 ind./L; kK HA %5 B AR Ak YU Bl
3052.11—6724.52 ind./L, “F#41f ~4489.35 ind./L,
Fili 7K I U T2 K3 25 B BRI, (E TG i 35 22 S (F=2.314,
P>0.05, & 2).

IR A 2 K M AR ) B A K ME R 43.52 mg/L,
B2 = TR K B AR W B KA (3.65 mg/L). FK
55 A 7K B A 0 P 3548 43 331 927.90F12.15 mg/L,
TRIFERE A A PR AR 2N K S22 50 Y 35 (F=16.034,
P<0.01). VHIEBYNF/KIALE YR K AE 910.05 mg/L,
SPIME NS 74 mg/L. R EHA A KB 9444 mg/L,
SFIME N 1.45 mg/L, SRS A B AE PN K SO
Z= 55 2 (F=6.397, P<0.05, 4] 3).
23 ARKXHZHEMBRELEMSTERT
VR

Wk 3FTR, FESAN AL S, BRI KR TE
2K SCHAE T HoAR A RAE . 7R KM, B PH
RSNl B =, BB IR, & T RE TR,



1096

KR R

45 %

FERG 7K, S BH 1) 75 A SR BE e v, 8 B FIAR TR
Z, AR FRAK. NEASCHNE R EEA T
FHER(P<0.01). AT TNAITPAER KA T ek
18, By T R ARAA RAE 2L BT B A K
T 33 B BE AN AR AE 2N K ST 22 7 I 3 (P<0.05

HP<0.01, 3 3). EAR2ANKCHAN L F %, pH.
TP. TNAINHy -N7EGtiH22 B2 R IFAN R, H
ANEKSCIAE WA — & S . KIRpHAET. 37—
8.29, “FIME H7.75, Btk LB P K ARt . TP
H5TNMF7K I Z R KA T8, 2 3 =K

®2 EPRHARIK SRR E B

Tab.2 Dominant species of plankton during different hydrological periods in Poyang Lake

7KL HHPeriod [ 12 Category & # FhDominant species 1t % # Dominance index
FIKI FIREY) REEENT BN EREEWMIAER  Melosira granulata var.angutissima 0.04
Wet season WEEE] IRAETR 22 35 Aphanizomenon flos-aquae 0.11
PEE B Oscillatoria subbrevis 0.07
N ER R Chroococcus minor 0.07
/NP3 Merismopedia minima 0.09
A it f A5 Anabaena circinalis 0.02
£y £ Pseudoanabaena sp. 0.02
SRR KU Scenedesmus bijuga 0.02
HhEEY Rl AR E Trichocerca tenuior 0.02
N ET T Polyarthra trigla 0.02
¥ ES FE A% Bominopsis deitersis 0.04
RTINS Sk Bosmina coregoni 0.25
Bk I A 87K & Mesocyclops leuckarti 0.10
i 7K 3 TFUFIEYY  REBET] PR EBEEENIAER  Melosira granulata var. angutissima 0.03
Dry season Mg JE NI Cyclotella meneghiniana 0.02
WEET N E Microcystis incerta 0.05
SRR KU Scenedesmus bijuga 0.02
ANERAC T Chlamydomonas microsphaera 0.04
GR A Chlamydomonas ovalis 0.19
Rl VAT Crytomonas ovata 0.02
T JRA ) VAR R Difflugia urceolata 0.02
GEES RIS S % Bosmina coregoni 0.09
Bet VEEN K Y &4 Neodiaptomus schmackeri 0.14
I ARSI K EF Mesocyclops leuckarti 0.05
1 ok Rk
g0 . @ 10000 - °
s P<0.01 l P>0.05
Q
?;) 60 - l l g 8000 ; l l
E = 6000
% 40 b g %
g A 4000
g = %
s 207 m % 2000
&
o L= s N I O 0
S BT #WE ®BE O &T . RET #A #®E &T
FHE R

Sampling site
2 ANREIKSCHAVR IR (a) FIVRIE B P () 1% B
Fig. 2 The density of phytoplankton (a) and zooplankton (b) during different hydrologic periods
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FIDCA S BT 45 B o 4AHE 7 fil b 55 K K A
53 112590.74 511,118, FEHL AL TTR 73T (RDA)
A B 2 b fRORR 0 B 9 2 A /K SC BR8] 1 5% 1 30
AR A RENE A

F KRR e R AR 5 P 5 3 58 K T RDAFE 7
WE 4R, “AREFFIEEY), <o RT3
Yo 1PN Sl R 43 3 90.464 510,274,
YRR B B AR ZE 73, 8% 75 Tl 1R Filr 2 o ol i
B WIFEMRBAMRZEPEE = FURIE,

] okt

60 - a P<0.01
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e
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FH B #E EBFH KT
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SREFHG. FINER AR E A E R AR, R
TE B 5 i 5 R I IE AR G . KR
HS R, pH. A TNFINH, -N5H— 2 1EMH
K, HFR B HREMK, MK }0.8851, TNIX
Z, FHRMEN0.5197. 1B FE 55— R AR MAER,
FEHEN0.7777. TP S i — 2 K MAHK, e
H0.6663. EARKE, B, B S RAE IR
FIK IR A 43 A A R KFE M o il 7K AT i AR
Yk SR SIS T RDAFER & SFs. fl—A0
b AR AR 23 90 90.739H10.23 1, FEMRE 1 VU

YRR AR R R 97.4% . HobKiE. BE
N #irk b1

5+ b P<0.05

o]
Je (L L

eSS BT #E #BPH AT

—_
(=]
T

¥ 5 Biomass (mg/L)
S

P

Sampling sites

K3 ANREIK ST (a) MVl 37 (b) £ &
Fig. 3 The biomass of phytoplankton (a) and zooplankton (b) during different hydrologic periods

*3 BRI K SRR B IR B FHHE

Tab.3 Characteristics of environmental factors during wet and dry seasons in Poyang Lake

JKCHA P = KR S GRS pay. el TP TN NHI-N
Period Sampling sitt  WT(C) Transparency(m) Cond(us/cm) pH DO(mg/L) (mg/L) (mg/L) (mg4/L)
FIKHIWet S, 30.46 0.49 142.68 7.75 742 0.03 1.59 0.29
season BT 29.67 0.50 110.80 7.53 6.82 0.03 1.21 0.29
#HE 31.50 0.58 101.40 7.76 7.40 0.04 0.95 0.29
B 31.53 0.53 92.47 8.29 7.46 0.04 0.83 0.20
T 31.33 0.30 133.40 7.82 7.02 0.06 1.06 0.30
3 30.90 0.48 116.15 7.83 722 0.04 1.13 0.27
Fi7K ¥ Dry S 13.03 0.33 106.13 7.98 8.01 0.06 1.75 0.27
season BT 11.80 0.38 145.07 7.64 7.82 0.05 1.91 0.3
#HE 8.23 0.33 105.77 7.66 9.40 0.05 1.11 0.15
B 8.47 0.24 88.97 7.65 10.54 0.03 0.91 0.08
T 8.90 0.39 101.1 737 9.12 0.09 2.03 0.36
3 10.09 0.33 109.41 7.66 8.98 0.06 1.54 0.23
% P<0.01 P<0.05 P>0.05  P>0.05  P<0.01 P>0.05 P>0.05  P>0.05
FIK A K

E: P<0.051P<0.01F75 % Sk 3%
Note: P<0.05 and P<0.01 indicate significant difference
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Tab.4 The species and codes of plankton for RDA analysis

4“5 Code W% Species 45 Code YyFhSpecies
spl WOk LB AR SR AR Bl Melosira granulata var. angutissima spl2 TR NG &b i Nauplius
sp2 IKHETR 22 Aphanizomenon flos-aquae spl3 45 61l 7K FMesocyclops leuckarti
sp3 UL T B Oscillatoria subbrevis spl4 Mg Je&/NIRFE Cyclotella meneghiniana
sp4 /N B EREE Chroococcus minor spl5 AN T BE T Microcystis incerta
sp5 4l /NP2 Merismopedia minima spl6 INERAC BE Chlamydomonas microsphaera
sp6 % 1 JE ¥ Anabaena circinalis spl7 YOI A BE Chlamydomonas ovalis
sp7 th #1 JE 5 Pseudoanabaena sp. spl8 YUK KA Crytomonas ovata
sp8 KUK #E Scenedesmus bijuga spl9 WVATY 7 R Difflugia urceolata
sp9 217 7 2 %e R Trichocerca tenuior sp20 1 R E K & Neodiaptomus schmackeri
spl0 E1 %% e R Polyarthra trigla
spll IV AW Bominopsis deitersis
1.2 3.59—6.52, ¥I{t 4.98. Pieloud ] EE %)) K
0.58—0.89, ¥J{H ~0.76. 3FHHEHOG MK T 2K A1)
W 5%12 NHN TN ﬁ%/ﬁﬂjﬁﬁ( & . s ” N
‘ ¥ 3 Y Shannon-Wiener 2 FEMEFR S (H) A
AR, Cond 2.06—3.51. Margalef= & & 5 5(d)(H N 1.59—
3.51. 2R EO MK B AL B- Y5 . 424 Pielou
. Y515 BERR A () N0.50—0.89, 15 eS8 4 Ry S5 B0
w o N Tl5. 2 AR BRI Y, 260
P o B RERE S BB TN 3875 V5 (7).
T e S 3 itig
DI | o
o 3.1 BB REIK STHRF I YRR A ADHHIE
FER A Y16, 780 S O R A R 7K S A K
-15 A A A -
-1.5 1.2

K4 K ISR S T FIRDASER &
Fig. 4 RDA analysis of dominant plankton species and
environmental factors during wet season

“APRIFEIH, “o" I ENY)
Triangles and circles represent phytoplankton and zooplankton,
respectively

R,OEWE . TN. TPRINH, -N5#l— 2470 5%,
KR R B KA, AR 0.7224 . pHE IR
5ih— B2 EA K, WA LM 80.8886 2 i K IE
K. TS R BEES THFEAN, 5
WA IEA D, 5K B EATNE 2 50
Ko BN B BE ARSI Bl 5 TN B0 1K IEAH G,
VAR 5% U KR B3 B DG KRRV il 4
X At 7K SR i AR ) o A A R R
24 FFEVZHEESH

T ) Shannon-Wiener £ FEEHE BU(H)
2.96—4.39, %1 53.95. Margalefd: & FE1E¥(d) ]y

1.2
sp20
o
spl2
16
B AS%SplS
Cond efins
pT— W,
NH;_NA/V H
TN o 15
KE spl9 sp:4 ASP
A
A spl8
sp8
-1.2
-1.5 1.5

5 RS AL DR B il S PR X T RDAHE
Fig. 5 RDA analysis of dominant plankton species and envi-
ronmental factors during dry season
AR, «o fREFTRHIEEN )
Triangles and circles represent phytoplankton and zooplankton,
respectively
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Ko 5 LR, AR IAREEE T TR 28 550E S LERIR
Pe i, 1K 0T AE AR KON E 22 A K P A, T 2R
% R KA TR R K A P 2 SR
THYE (7 it B AT L 4 SR 30 3R B IR 2R B ) A
VoL sy N E RS ) eI )y sy S B ek 2
S, AL R FEARET S, s
BN AR A B W), A1 SR AR B AN ES Huy
HLHIABIE70% . 7705 s AE 327K B 5 A K HAAY
A 2RI [F] L AP, 3R BT U s 00 35 1) 2
AL . VR A S AR R AE AR K ST
WIAEAE 22 5%, BR T /KRB RZ M A, X 8% 7T e 5 7K AL
Wesh A k00, BFF R, KRR Eh 2 0HWIE R &
FEAE Y S KK ik, KR, 0 R

» 1.0 r —=—Shannon-Wiener —e—Margalef —— Pielou
9 6.5 r
2 60 f
R /\/\
2 50
Z 45
A 35
3.0
ﬁ 25
= 2.0
# LS5 ¢
1.0 | A—Aﬂ\/
® 05 e S s :
SEUE R ERE EPH T bk R HE B R T
F=7k ) 7Rk
KA

Sampling site

Kl 6 ANIRIZK SO 2 RE Fa 5L
Fig. 6 Diversity indices of phytoplankton during different
hydrological periods

4.0 r —=shannon-Wiener —e—Margalef ——Pielou

T

15 |
1.0 |
Sk BT HBE B & T Rk BT 4B E &H & T
FkH ik #

RHER
Sampling site

SRS 5L Diversity indices

K7 AFKSCYR s 2 FevEfa
Fig. 7 Diversity indices of zooplankton during different
hydrological periods

R e R, S 8 =R K A0 0 7K A B K
S E RS K I, B BH I 28 338 K 2 S5 Ak T AR
KR8, AR R K B s 34y . JRAE SR
i BB S AT R, 4 A LR, FK R
e B 490 A e 1K £ B R T 2 7E = 7K A
B () K AV e T V2, R 2 N R S RN
SWIETRE S, T B R S AE B A s i R B )
K2 — o AE AT I A R K S R WL
VB B b A R W R A 5, SR KR
W A B T TR KO, B T KR R
WA, FT RS- 5 24T M K A A8 A Rl ) FEAL R BE S 1k
YR,
3.2 IFEEFEREHAR EK SCHR T B
LM B

BB BF I 5 K YT % 5 2 NI B T 4 2 (09T
WL AS R 5, 2% oK S0 5 A B 5 TR 25 1 B R
KO, EATI 52 H, 0 5E I 57 A 00 1 B 4 g 7
FARMIG R ZE R %, FRMMRDAHEFE
SR, SR RS 35 R R BEE
W BRI . B R AN K ik h &
(s a B SRR . I B TR R
DRI 2 7K 17K L e o AT 97, 0k 7K A H A 4
(1, AR e S A E e ™Y, Vgt
F ], GRS 35 3h R MR A K T . V3
WERRL Y i) 2 K 3 R B 32 4507, Rk i
B 2, WS F R R K, BS80S
Ferh B PR EE RN —. EFK, Bl
YIS F N, AE IR I KT KO % T 5 NI
SERBHII AR, B T KR E R . 2
St 2 PV KV T R S Y K A R B L e AR
1K (RO 5T P 2 0, 24 AR SR K I K 72 A B R, 7K
P T S et 45 B R R, A K IR TR TP &
16, [RIR = 7 7K 3 T et A P HEAT S A i
PEREHEVE L, TNVREE R, — L REF FAETN/TP
R R B R AR, FK R B A R T A
K. FE K AR BE KA TE, N R, K
37 ) 20 3 2y 6 38 K £ e 5 S0 I AR 4 R
VRO vk R R 4 B R IR A AR K B R
VRN R A P A BG4 Y, AT SV e LR 0 1
B,

7K I RDAHE 3 45 S 26 B, AR A3 R AL
SRV A A B 0 A 0 R BERRBE R T . AR
VA A BEVE A AR IR 1 Bl K R, Elliott 2™ i i
FF, KIBAE15°C A A I i Y BETE TR
TR SABIRE, 30°C A LLARTE N A . ASHEF0A: K
FKIRAEO—13°C, IE A AL Frfek 8 2 K B, Aok



1100 K& A& Y ¥ 45 %

SOV WAL R T U 4 R R AR R AR 9 o ER R (T
PR . HAEARTFLIRDA G HTH, SREETTH Y
RO 5 7K IR SR ARG, RER 7 v 5 Ee ) 5
K B A FlEsh Ak, R 5KEA
YRR, /KK AT, 5 S0 D R T 2
1 5% P A3 A i 2 7= AR AR A B 2 )
FH I8 A7 72 B, 24 7K A AR B 7 i s ) % A e
i, HBEA KR RS R, B R E b 2 2
WK BERKAEEDEFNDLER M —, K
TR E IR E KA A 2 A 3 K AR PR S T
™ A S A R R S KR T R i A K
[R5 2R ORI FEHE L0, VA M SO T e 0 1 B e A T
TEEANZ B BAE BAE L, Sl i e A1 H
BTG, MK I A & & QIR RS B
RS 0 2= R TR A ) AR o AR T R R KO
WA S A A R 25 22 7 (P<0.01), #h K
AR BERL R 7K I vy, LRI T R 7K i 2 )
BT Ab A, VU 30 0 B AR S 3 55 T A 7K I,
i A >, SEUK RIS ARE T . X5 Em
O R gt 45 R KA
3.3 EFEEMEZHEMERRNKRITEN

Vi 22 FE I RE R S WU Vs 5 R (R AT O,
AedE 7 K JBOIR B, DRI, 37 0 A 0 1Y) 22 A P 48 2t
IV P B R A AR B th T e AT 5
e FHS BH T8 = 7K SR 7K S5 D A P 1 A P 2 1
$8%4(Shannon-Wiener. MargaleffIPielou) 341 4k
TR KT, 7R BH I %% SR AT AR 7K 5T R 55 B
Toi5 . KR EPHEIFIE AR 2, B FEA
RS A M S, R Em £
FEVEFREF A B2 IS, Shannon-Wienerds
B M Margaleftg 5 b T2—3, Eon /KRG ey
B-H175, Pieloufa £(35 K T-0.5, K BRI 40 A M
X5, AR PRI AR o AT U0 50 P F) Ao
A R, TS H I8 4 4 DA A S DRI ¥ 1 5 e
M5 o~ =, BEVE S5 M) ELE R % . Shannon-Wie-
ner 58U W 7RV P A PN R Fb E] 3 A R AR
Margaleffa ZU Bt | #E0E AR AR =5 FE AR
Y, 427K ¥ Shannon-Wienerf§ £ fllMargaleff& £
E = TR 7K A, 22 B 3 KK PR G AR T A 7K
o F R R AT R A2 AE 7K R VL AR 25 3 BH A,
517K IR A Fa 7K ARS8 433 B2 NI, T AR 380 BH A 7K
= A AR L, RIS 3G Iy i AR 2 R . R
TKIH 3 e B = 2 v T AR A A, (H 2 AR
FRBUR T HARRAE 5, JE R A] B2 180 5 8 LIC A
A BH A I 7 N — L35 4L, 1 R K 3805 G )
W%, WA PR R ™ RS

BH AN ) 2 B F8 BUE 7 HoK 38U T-B- 15 R4S,
A& U XI5 KR SRR BT 4 h 3k
B, 12 YL A SE T R 405 S HE ™ ., S0 380 BH 98 7K
SR o T B0 S 540 0 Ak T 3805 S 980 2 i 4, e
eI RS VL, B AR 0 T Ho A SR RE 5 2 R4 50
BRAG. ZEE VR EY £ REVERR BTN 45 ok
%, BPHWI A KR 8 T8 y5 -5 287

4 i

(1) BRI = K S L 5 8 P e A D 186 b, 337 Ty
ZNPNT6RN KIS e P A L 19F, i 2h
SA%0 o IR A AL AN [R] 7K SIS DR 35 1) 0 2 3
1N, FIF Y AR AL S VAR sROR LS5 AR
(2) 8 BEEE Ui A AV 45 W TE AN [ K SO AR A 8
&, TR R S AR AE A FK SO 2 8 22
TN, R S KU R v T A K,
B 2 % 52, PRl sh W AE B AE A R SO 2 57
B (3)BEWIE. HLTRANE IR AL R0 S
ARSI LRV S5 K 1) T BRI R, A
TR SR e 25 R 5 R ) T B TR 3R R KR AT
TR (4)5ET2E W0 2 A P48 300 #0 BRI 2E 47 7K
JRPEAT, 25 R WIS R K B 9 565 - i IR

SE Mk

[11 Rubin M A, Leff L G. Nutrients and other abiotic factors
affecting bacterial communities in an Ohio River (USA)
[J]. Microbial Ecology, 2007, 54(2): 374-383.

[21 Wen H X, Peng S, Huang B, et al. Species composition
and diversity of phytoplankton in Erhai Lake [J]. Pearl
River, 2017, 38(8): 84-87. [ M 4L, &k, #ak, 5. HIF
TFIFE AR RS Z A B (9], NIRERIL, 2017,
38(8): 84-87.]

[3]1 Stephen R, James F, James R, et al. Cascading trophic in-
teractions and lake productivity [J]. Limnology and
Oceanography Bulletin, 1985, 35(10): 634-639.

[4] Nie X, Hu X R, Liu G H, et al. Species diversity of zoo-
plankton and water quality biological assessment in a sub-
lake of Poyang Lake [J]. Journal of Nanchang University
(Natural Science), 2018, 42(2): 161-167. [ 5, $H/BA=,
UM, S8 R EH T sh W 2 RE I SOKBZEY)
PO [J]. B8 B R2ZE AR EERR), 2018, 42(2): 161-167.]

[51 CaiY,LuXX,BaQS§, efal. Plankton community struc-
ture in Jingpo Lake and the relationship with environ-
mental factors [J]. Oceanologia et Limnologia Sinica,
2019, 50(1): 116-128. [%£FH, Flifikag, EAKIE, 5. Biin
A BRI L VIR 40 SO S IR BRI TR R
2 [1]. P51, 2019, 50(1): 116-128.]

[6] Pérez J R, Loureiro S, Menezes S. Assessment of water
quality in the Alqueva Reservoir (Portugal) using bioas-


https://doi.org/10.3969/j.issn.1001-9235.2017.08.019
https://doi.org/10.11693/hyhz20180200040
https://doi.org/10.3969/j.issn.1001-9235.2017.08.019
https://doi.org/10.11693/hyhz20180200040

539 My A SRS IR 7K ST A P R v S5 A R A 20 DR 3R B K ST A

1101

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

says [J]. Environmental Science & Pollution Research,
2010, 17(3): 688-702.

Stefanidis K, Papastergiadou E. Effects of a long term
water level reduction on the ecology and water quality in
an eastern Mediterranean lake [J]. Knowledge & Manage-
ment of Aquatic Ecosystems, 2013, 411(5): 1-14.
O’Farrell, Izaguirre I, Chaparro G, et al. Water level as
the main driver of the alternation between a free-floating
plant and a phytoplankton dominated state: a long-term
study in a floodplain lake [J]. Aquatic Sciences, 2011,
73(2): 275-287.

Qin B Q, Gao G, Hu W P. Reflections on the theory and
practice of Shallow Lake ecosystem restoration [J].
Journal of Lake Science, 2005, 17(1): 9-16. [ZR{A %, &
o, BIYET. HOKIAAES R E R HG 5 Sk
[3]. ¥3yARLE, 2005, 17(1): 9-16.]

Huang A P. Characteristics and response mechanism of
hydrology and hydrodynamics and eutrophication in Po-
yang Lake [D]. Beijing: China Institute of Water Re-
sources and Hydropower Research, 2018: 1-2. [ % F-.
TR BE 1 K SCOK B 34 AIE K o 8 SR AR AL F 7T (D).
AB5E: R EDRRDK R AU BE, 2018: 1-2.]

Xie P. Ecological impacts of Three Gorges Dam on lakes
Dongting and Poyang [J]. Resources and Environment in
the Yangtze Basin, 2017, 26(10): 1607-1618. [#§F-. =k
TARXS B B AR A R[], KD B I 5 5,
2017,26(10): 1607-1618.]

Zhang T, Ma H H, Wang G P, et al. Community struc-
ture and spatial distribution of plankton in the Poyang
Lake national nature reserve, China [J]. Acta Hydrobiolo-
gica Sinica, 2014, 38(1): 158-165. [k, DATE, T H:
S, A RIS E S AR ORI DX D A DR T G A
2[5 A0 [J]. KA 4], 2014, 38(1): 158-165.]
Zhang B. The hydrological features and the renovative
strategy of the Poyang Lake [J]. Resources and Environ-
ment in the Yangtze Basin, 1993, 2(1): 36-42. [iKA<. &BFH
] — L8 K SCRFAEAN B0 R [T]. KLU R IR 5 045,
1993, 2(1): 36-42.]

Chen Z K. Distribution pattern of periphytic algae and its
correlation with environmental factors in Poyang Lake
[D]. Shanghai: Shanghai Normal University, 2019: 9-11.
[FREEAE. AR EH A A SR A ks SR S L S R A ek
HIW5C [D]. L M cE, 2019: 9-11.]

Zhang Z S, Huang X F. Methods for Study on Freshwa-
ter Plankton [M]. Beijing: Science Press, 1991: 340-344.
[FSRHE, O WOKIRIFAE AT 57775 (M. dbat: #
R A, 1991: 340-344.]

Hu H J, Wei Y X. System, Classification and Ecology of
Freshwater Algae in China [M]. Beijing: Science Press,
2006: 79-285. [#AG 5, BUEL.C. H HIRAKEIE— R 48
SRR M. db i B H R, 2006: 79-285.]
Wang J J. Freshwater Rotifer Fauna in China [M].
Beijing: Science Press, 1961: 22-282. [ 5 k. A [E %7K

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

HE M]. b B RREE, 1961: 22-282.]

Han M S, Shu Y F. Atlas of Freshwater Organisms in
China [M]. Beijing: Ocean Press, 1995: 192-258. [##i %
AR, K47, T E KAV EIE [M]. Jb: e o,
1995: 192-258.]

Wang M C, Liu X Q, Zhang J H. Evaluation method and
classification standard of lake eutrophication [J]. Environ-
mental Monitoring in China, 2002, 18(5): 47-49. [T H
R, KT, KA. W E SRR U B b
HE [T]. H EEREE I, 2002, 18(5): 47-49.]

Shannon C E. A mathematical theory of communications[J].
The Bell System Technical Journal, 1948(27): 379-423,
623-656.

Margalef R. Pathfinding in ecology. (Book reviews: per-
spectives in ecological theory) [J]. Science, 1969,
164(3881): 817.

Pielou E C. Species-diversity and pattern-diversity in the
study of ecological succession [J]. Journal of Theoretical
Biology, 1966, 10(2): 370-383.

Chen H, Liu Q, Pan J X, et al. Spatial and temporal varia-
tion of plankton community structure and its relationship
with environmental factors in the city section of the Ba
River [J]. Acta Ecologica Sinica, 2019, 39(1): 173-184.
[FRAL, XU, 6 i, 55, Wil T B i AR VA 45 14
WA RIS TR & (1], SR, 2019,
39(1): 173-184.]

Vonwehrden H, Hanspach J, Bruelheide H, et al. Plura-
lism and diversity: trends in the use and application of or-
dination methods 1990-2007 [J]. Journal of Vegetation
Science, 2009(20): 695-705.

Kuang QJ,Ma P M, HuZ Y, et al. Study on the evalua-
tion and treatment of lake eutrophication by means of al-
gae biology [J]. Journal of Safety and Environment,
2005(2): 87-91. [DLIA%E, Sii B, BIET, &5 WA E S
FAC R A AV B BEAT FURERE (0], Z A5
B52A4R, 2005(2): 87-91.]

Yang L, Zhang W, Shang G X, et al. Succession charac-
teristics of phytoplankton functional groups and their rela-
tionships with environmental factors in Dianshan Lake,
Shanghai [J]. Environmental Science, 2018, 39(7): 3158-
3167. [MIH, TKEE, MG, &6 VE LTI D e R
T RHIE S L SRR T R R (0] AERE, 2018,
39(7): 3158-3167.]

Lin H, Wang Y, Li B. Evaluation of zooplankton com-
munity structure and water quality of Guishui River,
Beijing [J]. Acta Ecologica Sinica, 2019, 39(20): 7583-
7591, [MRitg, IR, 20K, AR KT i S P R v 2
IS KRN [7]. A5 254H), 2019, 39(20): 7583-7591.]
Wang M Q, Wang J C, Wang Q, et al. Characteristics of
plankton community structure and eutrophication status in
Dongting Lake in the season with normal water level [J].
Chinese Journal of Ecology, 2018, 37(8): 2418-2429. [{£
A TN, EIR, A5 R RE M X T K VR i A R


https://doi.org/10.3321/j.issn:1003-5427.2005.01.002
https://doi.org/10.3969/j.issn.1002-6002.2002.05.018
https://doi.org/10.3969/j.issn.1009-6094.2005.02.024
https://doi.org/10.3969/j.issn.1009-6094.2005.02.024
https://doi.org/10.3321/j.issn:1003-5427.2005.01.002
https://doi.org/10.3969/j.issn.1002-6002.2002.05.018
https://doi.org/10.3969/j.issn.1009-6094.2005.02.024
https://doi.org/10.3969/j.issn.1009-6094.2005.02.024

1102

KR R

45 %

[29]

[30]

[31]

[32]

[33]

[34]

[33]

[36]

[37]

[38]

SERIRFIE BB E TR IUIR [7]. 42252221, 2018, 37(8):
2418-2429.]

LiGG,WeiMF, WuZY, etal A change of zooplank-
ton community after dredging in West Lake, Hangzhou
[J]. Ecological Science, 2005(3): 218-223. [Z=3LH, Ff3E
J7, REZHE, GEGR R UM VG I SRR BOAZ AL
[7]. ABlEE, 2005(3): 218-223.]

Qian K M, Liu B G, Chen Y W. Long-term dynamics of
phytoplankton functional groups in Poyang Lake during
2009-2016 [J]. Journal of Lake Science, 2019, 31(4):
1035-1044. [BZEM, X BT, BT, HERHHIE T E Y
ThRERE (1K AR AL R AE(2009-20164F) [J]. WIHITRR,
2019, 31(4): 1035-1044.]

Noges T, Noges P. The effect of extreme water level de-
crease on hydrochemistry and phytoplankton in a shallow
eutrophic lake [J]. Hydrobiologia, 1999(409): 277-283.
Albert C, Michael R, Landry. Phytoplankton growth, mi-
crozooplankton grazing, and carbon cycling in marine
systems [J]. Limnology & Oceanography, 2004, 49(1):
51-57.

Wan R R, Yang G S, Wang X L, ef al. Progress of re-
search on the relationship between the Yangtze River and
its connected in the middle reaches [J]. Journal of Lake
Science, 2014, 26(1): 1-8. [Jizé &, MiEl, e, 2.
AT il VLWL % R BT FE ik e (9], i B,
2014, 26(1): 1-8.]

He Q. Species diversity and distribution of benthic dia-
toms in Zeng River and in Huizhou section of Dongjiang
River [D]. Guangzhou: Jinan University, 2011: 4-5. [{f]
By, BT SON 2R VI R M B B ik 8 2 R Ak B o0 A
fiE [D]. J7H: BERG KA, 2011: 4-5.]

Zheng Y Y, Niu J G, Zhou Q, et al. Effects of resource
availability and hydrological regime on autochthonous
and allo, chthonous carbon in the food web of a large
cross-border river (China) [J]. Science of the Total Envi-
ronment, 2018(612): 501-512.

Xu H, Chen J, Zhu G W, et al. Effects of concentrations
of phosphorus and nitrogen on the dominance of cya-
nobacteria [J]. Journal of Lake Science, 2019, 31(5):
1239-1247. [VFifE, BRis, KT 15, & KRR BEETRER
KV X B BT B R NE [J]. IR, 2019, 31(5):
1239-1247.]

Zhu X Y, Huang W, Zeng J N, et al. Effects of nitrogen
and phosphorus ratios on phytoplankton community
structure in winter [J]. Chinese Journal of Applied and
Environmental Biology, 2013, 19(2): 293-299. [ EF,
R, BT, S5, RUBE LR AT R R VR A
SO (7). BLFH 53R A 254, 2013, 19(2): 293-299.]

Ji P F, Xu H, Zhan X, et al. Spatial-temporal variation
and driving of nitrogen and phosphorus ratio in lakes in
the middle and lower reaches of the Yangtze River [J].
Environmental Science, 2020, 41(9): 1-17. [Z=M5 K, ¥
i, B0, & KU R E KA S L AR AR

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

E K H g m R & [J]. R, 2020, 41(9): 1-17.]

Li Q, Hu X R, Nie X, et al. Impact of water level fluctua-
tion on succession of zooplankton in Poyang Lake [J].
Acta Ecologica Sinica, 2020, 40(4): 1486-1495. [ 5%z, i
JBAZ, =5, & EPHWIF K K AL B B i i s A
B R [J]. 2SR, 2020, 40(4): 1486-1495.]
Zhou L B, Chen F Z. Effects of sediment resuspention on
predation of planktivorous fish on zooplankton [J]. Jour-
nal of Lake Science, 2015, 27(5): 911-916. [JAALxK, Bk
. DU T B VUi S S VR S ) Y
S [J]. SR, 2015, 27(5): 911-916.]

Elliott J A, Jones I D, Thackeray S J. Testing the sensiti-
vity of phytoplankton communities to changes in water
temperature and nutrient load, in a temperate lake [J]. Hy-
drobiologia, 2006, 559(1): 401-411.

Kolmakov V I, Anishchenko O V, Ivanova E A, et al. Es-
timation of periphytic microalgae gross primary produc-
tion with DCMU-fluorescence method in Yenisei River
(Siberia, Russia) [J]. Journal of Applied Phycology, 2008,
20(3): 289-297.

Nie X, Hu X R, Liu G H, et al. Effecta of water level on
zooplankton community during “plate-shaped lake en-
closed in autumn” in a sub-lake of the Poyang Lake [J].
Acta Hydrobiologica Sinica, 2019, 43(2): 402-414. [ 5,
BAMBA, XML, &5 I RH I 730 BB 1l 72 Hh K A
AKX IR S B S5 RIS [T]. KA AR,
2019, 43(2): 402-414.]

Zhou Y. Effect of aquatic organisms on diurnal variation
of dissolved oxygen in wate [D]. Shenyang: Shenyang
Normal University, 2016: 1-2. [J&%. KAV KK
fife 8 H AR A U R [D]. R FH: JEFHITTE K %, 2016:
1-2.]

Yu Y, Liu D F, Yang Z J, et al. Vertical stratification
characteristics of dissolved oxygen and phytoplankton in
Thousand-Island Lake and their influencing factors [J].
Environmental Science, 2017, 38(4): 1393-1402. [fir#,
XEE, M IEdE, . T Bl iR 5 I i ) 3 ) 4
JERFE XL A R [0]. AEERL, 2017, 38(4): 1393-
1402.]

Wang S, Yang T, Chen J, et al. Zooplankton community
structure and the water quality in Wei River basin [J].
Acta Hydrobiologica Sinica, 2019, 43(6): 1333-1345. [£
B, i, WRAE, S5, TR0 sh WD RE VR 45 1 S K
FREEAN [T]. KA, 2019, 43(6): 1333-1345.]
LiK Z, Yin J Q, Huang L M, et al. Dynamics variations
of community structure and quantity of zooplankton in
Zhujiang River estuary [J]. Journal of Tropical Oceano-
graphy, 2005, 24(5): 60-68. [ZH B, FHitsg, #H R,
S5 BRVL VR sl BB R Sh A R BCRARAL [0]. i
PEEEAR, 2005, 24(5): 60-68.]

Lenz P H, Hower A E, Hartline D K. Temperature com-
pensation in the escape response of a marine copepod,
Calanus finmarchicus (Crustacea) [J]. Biological Bulletin,


https://doi.org/10.3969/j.issn.1008-8873.2005.03.006
https://doi.org/10.18307/2019.0402
https://doi.org/10.18307/2014.0101
https://doi.org/10.18307/2019.0518
https://doi.org/10.3724/SP.J.1145.2013.00293
https://doi.org/10.18307/2015.0518
https://doi.org/10.7541/2019.050
https://doi.org/10.7541/2019.157
https://doi.org/10.3969/j.issn.1009-5470.2005.05.007
https://doi.org/10.3969/j.issn.1009-5470.2005.05.007
https://doi.org/10.3969/j.issn.1008-8873.2005.03.006
https://doi.org/10.18307/2019.0402
https://doi.org/10.18307/2014.0101
https://doi.org/10.18307/2019.0518
https://doi.org/10.3724/SP.J.1145.2013.00293
https://doi.org/10.18307/2015.0518
https://doi.org/10.7541/2019.050
https://doi.org/10.7541/2019.157
https://doi.org/10.3969/j.issn.1009-5470.2005.05.007
https://doi.org/10.3969/j.issn.1009-5470.2005.05.007

539 My A SRS IR 7K ST A P R v S5 A R A 20 DR 3R B K ST A 1103

2005, 209(1): 75-85. [50] Huang D L, Ni Z K, Zhao S, et al. Correlation analysis of

[49] Lii Q. Temporal and spatial patterns of zooplankton com- water quality between lake inflow and outflow: a case
munity in Poyang Lake and its connected waters [D]. study of Poyang Lake [J]. Environmental Science, 2019,
Nanchang: Nanchang University, 2019: 47-52. [ B %Z. % 40(10): 4450-4460. [ 4 0%, R ZE, B3, &5 BT
FHH J 3 38 8 /K S e S eV I S48 =) [D]. B & TH5 IR BRI AT 7T LAREFH I 9 [J]. S8R}
BB K2, 2019: 47-52.] 22,2019, 40(10): 4450-4460.]

COMMUNITY STRUCTURE AND THE WATER QUALITY DURING
DIFFERENT HYDROLOGICAL PERIODS IN POYANG LAKE

YANG Xiao"’, MA Ji-Shun"*, ZHANG Huan’ and ZHOU Qiong"*

(1. Key Lab of Freshwater Animal Breeding, Ministry of Agriculture and Rural Areas, College of Fisheries, Huazhong Agricultural
University, Wuhan 430070, China; 2. Engineering Research Center of Green Development for Conventional Aquatic
Biological Industry in the Yangtze River Economic Belt, Ministry of Education, Wuhan 430070, China;

3. School of Life Sciences, Nanchang University, Nanchang 330031, China)

Abstract: Poyang Lake is a large Yangtze-connected lake in the middle and lower reaches of the Yangtze River and its
water level fluctuates periodically with the hydrological rhythm. In order to clarify the characteristics and influencing
factors of plankton community structure during different hydrological periods, the survey on plankton structure was
conducted at five typical sampling sites of Poyang Lake in August (wet season) and December (dry season) of 2017.
The results indicated that phytoplankton assemblage was composed of 186 species and 75 genera, belonging to 8
phylum. Bacillariophyta and Chlorophyta dominated in wet and dry seasons. Zooplankton was composed of 76 species,
belonging to four taxonomic groups. Protozoa and Rotifers were dominant during wet and dry seasons. The density and
biomass of phytoplankton were statistically significantly higher during wet season than those during dry season
(P<0.01). The density of zooplankton in wet period was higher than that in dry water period, but there was no signifi-
cant difference (P>0.05). The biomass of zooplankton (P<0.05) was significantly different in different hydrological
periods. Redundancy analysis suggested that there was negative correlation between the plankton community structure
and transparency. The conductivity showed a positive correlation with the plankton community structure. Transparency,
conductivity and nutrient were key factors affecting the community structure of plankton during wet season, whereas
water temperature and dissolved oxygen were key factors affecting the community structure of plankton during dry sea-
son. Based on the diversity indices of Shannon-wiener, Margalef and Pielou, the results showed that the water quality of
Poyang Lake was at low-to-medium pollution level. Our findings revealed the impact of two hydrologic periods on the
plankton of Yangtze-connected lakes. Seasonal change did not change the species composition and dominant species of
plankton in Poyang Lake, but affected the abundance and diversity of plankton greatly.

Key words: Yangtze-connected lakes; Plankton; Community structure; Environmental factors; Water quality
assessment; Redundancy analysis



