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Differences in nutrition condition and algae population in different areas of Poyang Lake
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Abstract: Shallow dished lakes, isolated bays and the main water body of Poyang Lake were studied during common water period ,
flood period and drought period. The water, phytoplankton and dissolved microcystin samples were collected and analyzed. Results
showed that in all periods, water quality and algae population varied greatly among the three areas. Dissolved microcystin concen-
tration correlated well with Fe content in the sediment. Cyanobacteria was the dominant specie in the isolated bays during all peri-
ods. In common water period, algae biomass was positively correlated with pH and negatively correlated with water depth. Nutrient
concentrations and algae cell density in the shallow dished lakes were much lower than those of the other water bodies. In flood peri-
od, algae biomass was positively correlated with total phosphorus concentration and turbidity while variance of water quality among
different water bodies was relatively small. Cyanobacteria, especially Microcystis, became the dominant specie in all water bodies
while algae cell density and biomass in the shallow dished lakes were the lowest. In drought period, shallow dished lakes were iso-
lated from the main water body of Poyang Lake with very poor water mobility, which may increase the risk of algae bloom. Algae bi-
omass was positively correlated with total nitrogen, ammonia nitrogen and water conductivity. In both flood and drought periods with
high temperature condition, dissolved microcystin concentration correlated well with Fe content in the sediment. This indicated that
Fe may promote microcystin production and Fe enriched red soil erosion around Poyang Lake may exacerbate the risk of algae
bloom. The present study can provide some guidance for water pollution control and aquatic environment risk warning of Poyang

Lake.
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Fig.1 Distribution of sampling sites in Poyang Lake
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FH ARSI 8 DX S ik 2 15 [ R 0.016 ~ 0.069 mg/L, -3 {E 7 0.032 mg/L; 3 3 X S0 ik BV [ oy 0.041 ~
0.082 mg/L, F-HI{E M 0.061 mg/L; A2 155 S e Ji7 15 i g 0.090 ~ 0.162 mg/L, 45 {E 2 0.124 me/L( [&l
2a) . BABEHR B A R ORBIE I — 300 X — A5 W I 4230 L A i 5K T, 2 BRI B 30 5 09 TS0 FD 32 38 X
AR T Z . VKRR 5] A R Mk BETE A 0.082~ 1.083 mg/L, F-3{H K 0.573 mg/L; 3231 X B4
VRREVEFE g 0.778~ 1.771 mg/L, 3 J 1.399 me/L; A58 i Rk FE Y M 0.764 ~ 1.051 mg/L, F-3{H
7 0.889 mg/L, AH Lt FHAWB X, KARTEIE W 2 20k B BRI SR B (8] 2b) . 258 B SR A Aa 80 i, R4k
WL AR Ry 26.7 ~50.4, SF39{E Ry 37.5, kAL T+ B IR B X L5 A & & AR BB LIE Bl R
45.9~57.6,FHMHEN 51.3, BEL TRE & ERRE ; AR N 47.2~57.3 , SF35{H K 51.0, &
i FRE B FRRES (B 20).
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Fig.2 Concentrations of total phosphorus (a), total nitrogen (b) and comprehensive nutrition state index (c¢)
in different areas of Poyang Lake during common water period
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Fig.3 Density (a) and biomass (b) of algae in different areas of Poyang Lake during common water period
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Tab.1 Pearson correlations between environmental factors in Poyang Lake during common water period

MEkFa BA 0 BB RE  BUE  CoD pH WA KRR MEZ BSR ESA

MR a |
BA 0.430 1
B -0.003  0.615* 1
R 0.445 -0.814™ -0.601"" 1

B 0.368 -0.331 -0.414 0.374 1
COD 0.454  0.137 0.258 -0.080 0.119 1
pH 0.522* -0.772** -0.414  0.930™ 0.318 0.067 1

Wi -0.430  0.783™  0.569* -0.961 **-0.357  0.004 -0.947* 1
TR -0.565* 0.507* -0.053 -0.495 -0.032 -0.235 -0.631** 0.440 1
LR -0.491  0.597 0.675* -0.529 -0.775"-0.416 0.276  0.236  0.526 1

R -0.160  0.667*  0.640*-0.700*-0.067  0.147 -0.657* 0.669** 0.475 0.466 1
AR -0.423  0.806* 0.244 -0.725**-0.110  0.300 -0.760** 0.668 ** 0.628 ** 0.034  0.550* 1

# P<0.05; #x P<0.01.

2.2 EEAMPAME KB KEERLE BERERSENRAR
KIS BT 1 5 0 X 2R o — A, 3 S s oK PR Ao Rk AR Ta] 1 DX 531, 788 BH 1 85T 39 IXC
S ALV R 0.056~0.219 mg/L, “F-31{E 7 0.099 mg/L; 3 i X5 45 1k i ] i 42 Ak i 51 >4 0.030 ~
0.158 mg/L, F-3{E J7 0.060 mg/L; A5 SRS AL3E B 2 0.065~0.131 mg/L, SEH{E 2 0.096 mg/L( &
4a). FIKWI KRBT 51 B AR LT R 0.461~1.171 mg/L SEIAME N 0.930 mg/ Ly T2 XS R AR AL TG FL N
0.818~1.836 mg/L, E-HIEH 1.150 me/L; AAEHIN A A A5 LTE 1,203 ~2.112 me/L, E-35{E Ky 1.725 me/L
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EWIX LG W BT R AT 44.1~56.3, -2y 48.2, R ARAL T w5 TR RS 5 A5 02 Ak i [
N 54.1~69.6, F-IE N 64.0, KARAL TP B B SRR (18 4e).
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Fig.4 Concentrations of total phosphorus (a), total nitrogen (b) and comprehensive nutrition state index (c¢)
in different areas of Poyang Lake during flood period
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cells/L, A= Wit A0 [0 0.384 ~4.552 mg/L,F-3I{E A 2.509 mg/L, ¥ B AN G BEAE SR FAE D) i 1 5 4k
S 5 31 X E G B 25 AR LT 2 2.525%107 ~6.159x 107 cells/L, E-HI{H K 4.448x107 cells/L, = ¥ A5
LIy 6.742~13.701 mg/L,F-3{E Ry 10.799 mg/L, JEBE AR b o5 48 X7 PR35 o7, LU Ay G e R i
AT T R 3 R s A4 T A R AR AR R 2.669% 107 ~ 1.182x 10° cells/L, -3 {l
7.704x107 cells/L, 4= Wy AR b5 B 3.711~12.667 me/L, E-Y{H K 7.624 me/L, ¥ B B0E L 4% 3
ol 2 B TR W L St R S A5 R AR (T 5) . X =Fk b i (M4 R a W) R Z KRS
4T Pearson AHICHMHT, 45 M, SF /DI BE S AR Wy o S5 K MR 1) B U 2 2 IE AR DG OG R, /KPR b 3t 5 7Kk A
FP SR S I E AR G (EK h B R 2 KR R R ) (3R 2) . S KRRk v R AR AT B K AR
B0 DX T N SRR 5T, S5 SR NI 6 Tz , 7K S PH 1 45 DX dal il 34 i 2 2 ok FE AR (RS [y 0.23~0.48
pe/ L, SF34ME R 0.37 we/L, FTA /KA s A8 3 Mk IR 1 7 DA U IR K & 2 pr it (1 pg/L) , B
b TR LIN. X RER 5HAZ N7 (FIKTR 56 f FZE& R ITR KA E Y ) #1785
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Fig.5 Density (a) and biomass (b) of algae in different areas of Poyang Lake during flood period
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Tab.2 Pearson correlations between environmental factors in Poyang Lake during flood period

MR e HA BB EE O BEYE CoD pH R KR ME HReR HEER

Mg a 1

MR 0351 1

utr 0.543* 0.157 1

R 0.258  0.023 0.313 1

A 0.121  0.456* -0.005 -0.190 1

COD 0.315 0284 0.179 0332 -0.140 1

pH -0.142 -0.121  0.389* -0.028 -0.229 -0.062 1

V4 0.622 0.040 0.484 0.826*-0.353  0.033 0.287 1

IR -0.094  0.278 -0.321 -0.392* 0.473**-0.093 -0.479* -0.780* 1

HhE 0.827* 0.535 0.716* 0.191 -0.446 0.288 0.339 0.328 -0.536 1

EERC 2 -0.176  0.044 -0.148 -0.248 0.056 -0.038 -0.191 -0.080 -0.055 -0.124 1
AR -0.020 0.156  0.052 0.217 -0.283  0.700** 0.269  0.043 -0.294 -0.107  0.058 1

# P<0.05; %% P<0.01.

2.3 FKHAEPRM B KB KEEFE GERXREESHIRER

At S8 P 98 X DA e TR D R R AR 3, BRI 5 W XU AR T S8 Ay 43 s, A T 2 S Y 3 B W8
DX Ak 7K S8 FE ) BRI 19 X B R A M L A 0.025~0.062 mgy/ L, 45 {E K 0.043 mgy/ L W) X A BEAZ LS L A
0.031~0.336 mg/L,FE3{E Jy 0.105 mg/L; AP S 28 L5 Hl 0.103 ~0.211 mg/L, SE-HJ{E 4 0.133 mg/L
(P 7a) . AR IR BRI W) 6 2 f i [ 0.201 ~ 1.502 mg/L, SF-H{E  0.581 mg/Ly ZE 1 IX G U Z AL TE
[ 0.242 ~2.484 mg/L, F-H#I{EH 0.919 mg/L; AFE R A ARfLTEH A 0.302~1.051 mg/L, -3 {64 0.713
mg/L(E 7b). LG W EFRASEEO T, RIAGIE B AE Dy 30.2~54. 1, F-B(E N 45.3, G4 T 57
RE; FWX LGS & E TS BUETL R 45.3~54.0, FY{E N 48.9, G kb T 70038 NEIIIUEAL
T 40.3~64.8,F-I(E 0y 54.1, MMARAE TR R B IR (18 7e).

TS P 1A T 989 A 7K 03 98 28 24 J 3 13 AR AR TR 0.977%10° ~ 1,257 107 cells/L, SF- 2 E 2y 2.793% 10°
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Tab.3 Pearson correlations between environmental factors in Poyang Lake during drought period

MEFEa HA O NBE RE B9E cop pH A kIR ME BeR HEER

ﬂféﬁ%?ja 1

B 0.505* 1

T 0.123 0246 1

LR 0.027 -0.056 -0.546* 1

75 0.249 0358 -0.225 0.058 1

COoD 0.002 -0.026 0.372 -0.557* -0.111 1

pH -0.279 -0.703*-0.145  0.178 -0.236 -0.142 1

ey 0.106 -0.049  0.550* -0.905*-0.018  0.579**-0.101 1

IR -0.296 -0.059 0248 0.092 -0.342 -0.095 0.518* -0.217 1

R 0.501  0.050 0.898 0.783 -0.949 0.066 0.461 -0.740 0813 1

EERS 0.711* 0.876** 0.285 0.052  0.317 -0.125 -0.502* -0.091  0.150 0.617 1
AR 0.508* 0.976* 0.304 -0.163  0.359 0.059 -0.740** 0.073 -0.244  0.052 0.849* 1

# P<0.05; % P<0.01.
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