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Responses of Nutrients and Chlorophyll a to Water Level Fluctuations in Poyang

Lake

LIU Xia', LIU Bao-gui'>, CHEN Yu-wei'*, GAO Jun-feng'

(1. State Key Laboratory of Lake Science and Environment, Nanjing Institute of Geography and Limnology, Chinese Academy of
Sciences, Nanjing 210008, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: As one of the few remaining lakes that are freely connected with the Yangtze River, Poyang Lake exhibits a unique aquatic
ecology which is different from the disconnected lakes. In order to study the mechanism of limnological responses to water level
fluctuations (WLFs) , samples were collected weekly over 10 months from September 2011 to December 2012 in Xingzi and Duchang,
and the effect of fluctuations in water level on nutrients and phytoplankton chlorophyll a ( Chla) concentrations was investigated in
Poyang Lake. Chla concentrations were strongly related to WLFs, with higher Chla concentrations in the higher water phase. The
regression analysis indicated that Chla concentrations were significantly and positively correlated with water temperature ( P <0.000 1)
and secchi depth (SD) (P <0.0001) but negatively correlated with total and inorganic nitrogen concentrations (TN, P <0.01;
NO,-N,P <0.01; NH,-N: P <0.05). SD and total and inorganic nitrogen concentrations were all significantly correlated with WLFs
of Poyang Lake (SD,P <0.01; TN,P <0.0001; NO,-N: P <0.01; NH;/-N,P <0.0001). Two different water levels were
identified in the lake by principal components analysis: the low water level with high nutrient values and the high water level with high
water temperature, SD, and Chla values. These results supported the hypothesis that WLFs clearly exerted an overall impact on the
growth of phytoplankton in Poyang Lake of the Yangtze River floodplain. WLFs affected the water transparency ( expressed by SD) ,
nutrients,, and Chla concentrations of Poyang Lake, likely due to flush flood pulse, re-suspension of suspended matter, dilution effects,
and human activities.

Key words:The Yangtze River; Poyang Lake; Chla; water temperature; secchi depth; total and inorganic nutrients
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Fig. 1 Location of Poyang Lake, China, and the sampling sites
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Fig. 2 Seasonal changes in mean values for water levels and water temperature in Poyang Lake
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Table 1  Environmental variables summarized as the ranges, mean values and standard deviations during different water level periods in Poyang Lake
S 2011 4 9 ~11 A (oK) 2012 4F 5 ~9 A (FiKAHD) 2012 4F 10 ~ 11 A (EARA2)

) A ] FH{E AT FI{E A TR
KA/ m 9.4~13.2 11.0+1.1 15.5~19.2 17.5+1.2 10.5~14.8 12.3+1.3
K/ C 17.4 ~30.9 21.7+3.3 22.8~33.0 27.6 £2.6 11.5~23.4 18.7 £3.8
SD/m 0.70 ~0.10 0.23 +£0.16 0.90 ~0.10 0.30 £0.21 0.60 ~0.12 0.28 £0.12
TN/mg-1.7! 1.16 ~3.08 2.07 £0.48 0.87 ~2.40 1.27 £0.25 1.13~2.22 1.58 £0.33
NO,-N/mg-L"! 0.22~2.24 0.66 £0.44 0.16 ~1.52 0.92+£0.19 0.58 ~1.44 1.08 +0.24
NH; -N/mg-L~! 0.10~1.12 0.40 £0.27 0.01 ~0.46 0.12+0.09 0.01~0.71 0.23 +0.15
TP/mg-1.7! 0.018 ~0.271 0.110 +0.053 0.035 ~0.478 0.115 +0.071 0.039 ~0.404 0.140 £0.076
PO; ™ -P/mg-L~" 0.000 ~0.067 0.017 £0.018 0.018 ~0.046 0.027 £0.005 0.005 ~0.062 0.031 +0.016
Chla/pg-L"! 1.41 ~9.04 3.95+2.00 2.01 ~52.70 8.88 +£5.74 1.23 ~14.00 5.10 £3.60

K 4 E7R T B PHI SD K Ak A ot Btk 0, 485
7R, SD MEAE K T 1. 00 m, Hr 85% 11y SD il
BELE0.50 m LLF.

2.3 KA., EFRELFN Chla [F1H5Hr
K5, K6 M2 R T &KL, ZbEE
5 Thk FE K Chla ¥k B2 01 U5 84 3 | 6 FH 9 K A2 5
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Table 2 Parameters of regression equation for the models y = ax + 1y,

x y ? P Yo a
KL SD 0.17 0.003 9 0.129 0.012 +0.003
KL TN 0.59 <0.000 1 2.956 -0.010 £0.012
IKAE NO,-N 0.15 0.009 8 1.464 -0.033 £0.012
K AL NH, -N 0.37 <0.000 1 0.780 -0.037 £0.007
IKAE Chla 0.41 <0.000 1 —-1.340 0.542 +0.095
KR Chla 0.30 <0.000 1 0.397 0.264 £0.058
SD Chla 0.29 <0.000 1 1.745 14.212 +3.270
TN Chla 0.22 0.000 7 11.656 -3.390 £0.937
NO,-N Chla 0.25 0.0030 13.455 -6.153 £1.909
NH,' -N Chla 0.17 0.0176 8.908 -8.478 £3.382
TN/TP Chla 0.18 0.0110 8.570 —0.151 £0.056
Turb TN 0.19 <0.000 1 —19.549 79.744 +12.517
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