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Ecological health status evaluation of Yangcheng Lake based on phytoplanktonic index of biotic integrity (P-IBD
ZHANG Shunting ,LIU Ling , HUANG Yanfen , JIANG Feng.(College o f Hydrology and Water Resources  Hohai
University s Nanjing Jiangsu 210098)

Abstract: In order to establish phytoplankton community structure and assess ecological health in Yangcheng
Lake,where stocked densely with Chinese mitten crab, 2 times of phytoplankton sampling and water environmental
factors measuring were conducted in July (summer) and December (winter) 2022. A preliminary phytoplanktonic
index of biotic integrity (P-IBI) was developed to evaluate the health of Yangcheng Lake. Results showed that P-IBI
evaluation showed the health status of Yangcheng Lake in summer and winter was average and healthy, respectively.
In summer, the health status in descending order was east lake, west lake,and central lake, while in winter it was west
lake,central lake, and east lake. P-IBI was significantly positively correlated with transparency, flow rate, nitrate
nitrogen, and total nitrogen (P <C0.01), and negatively correlated with pH, water temperature. phosphate,
chlorophyll-a,and permanganate index (P <C0.01). The variation of phytoplankton community structure and biotic
integrity were driven directly or indirectly by water environmental factors.
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Fig.1 Layout of sample sites in the Yangcheng Lake
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Table 1 Seasonal variation of water environmental factors in Yangcheng Lake
=4y X pH DO/ (mg/L) TDS/(mg/1) KR/ C EC/(pS/cm) SD/m FV/(m/s)
FH7EM  8.8840.26 6.16+3.11  209.86+21.14  33.79+0.84  422.63+50.64 0.3040.11 0.01+0
5% iRy 8.92+0.28 2.90+0.84  222.00421.90  34.22+0.26  443.80+44.02 0.26+0.13 0.01+0
LRRU] 8.98+0.19 6.85+3.14  210.98+14.08 34.10£1.16  432.60+57.25 0.28+0.13 0.0140.01
2R 8.77+0.29 8.314+1.96  198.82+22.44  33.17+0.49  396.67+46.52 0.35+0.08 0.0140
FH7E®  8.16%0.15 6.66+0.96 216.38+9.86 7.18+1.13  434.38+20.33 0.50+0.31 0.04+0.01
P TG i) 8.13+0.17 7.7340.67 213.6048.73 7.4241.73  428.40+17.37 0.79+0.35 0.0440.01
W 8.2440.18 6.56+0.56  212.20+6.42  6.9240.77  424.80+£12.28 0.4140.19 0.04£0
7R 8.10+0.10 6.014+0.56  220.43+11.46  7.26+0.86  443.71+23.44 0.39+0.22 0.04+0
B4 WK W LR/ TP/ HA/ WER/ TN/ 5 i R R 1R 4/ Chl.a/
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (pg/L)
FH7EM  0.0740.02 0.1340.04 0.104+0.02 0.09740.05 0.7340.47 5.0940.98 43.16438.03
e (iR 0.08+0.01 0.13+0.03 0.10+0.02 0.0840.04 0.9340.61 5.3840.98 47.98+45.98
ERR 0.0740.02 0.16+0.03 0.0940.02 0.0940.04 0.80740.45 5.6740.37 61.40+43.98
7R 0.06+0.01 0.10+0.02 0.114+0.02 0.0940.06 0.50+0.30 4.37+1.00 23.93417.35
FHYE ]  0.04£0.02 0.1140.05 0.18+0.12 1.14£0.25 1.842£0.39 2.39+0.32 3.764+1.71
P 74 i 0.060.01 0.1140.01 0.2940.15 1.3140.14 2.02+0.39 2.2240.15 4.61+1.24
LRR] 0.05+0.02 0.10£0.02 0.15+0.07 1.2040.30 2.04+0.26 2.52+0.38 2.46+1.67
7R 0.03+0.01 0.10+0.07 0.12+0.08 0.97+0.17 1.64+0.40 2.40+0.34 3.62+2.04
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Table 2 Spearman correlation of candidate parameters
i M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M1l MI2
M1 1.00
M2 —0.12 1.00
M3 0.30 0.42 1.00
M4 —0.04  0.49% x  0.50% x 1.00
M5 0.21 0.86 % * 0.44 * 0.44 * 1.00
M6 —0.01  0.56% %  0.53% * 0.40 * 0.57 % * 1.00
M7 —0.12  0.70 % * 0.20 0.45% % 0.73% x  0.49 % * 1.00
M3 —0.23  —0.69% ¥ —0.49% x —0.54% ¥ —061% * —0.39% —0.38% 1.00
M9  0.57% % —0.60% *  —0.06 —0.29 —0.41 * —0.23 —0.48% *  0.13 1.00
M10 0.32  —0.57% % —0.13 —0.22  —0.51% *  —0.25 —0.55% % 016  0.58% 1.00
M1l 0.88% *  —0.22 0.17 —0.11 0.10 —0.07 —0.21  —0.21 0.62% % 0.45% 1.00
M12 0.61% * —0.67% %  —0.03 —0.39% —0.54% x —0.44% —064% % 017  0.77% * 0.55% * 0.65% * 1.00
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Table 3 Formulas for calculating P-IBI index scores by ratio scoring method
AN 27 RRMHE 5% 5 i L 95 % 43 4K IHEHEAR SR I
M2 0.92 0.43 0.91 ST /0.91 TR
M3 14.15 0.01 7.35 S /7.35 TR
M4 8.00 0.03 5.85 S /5.85 TR
M6 3.05 0 2.75 SEAE /2.75 TR
M7 15.95 0.02 11.68 SN /11.68 TR
M1 19.00 1.55 15.45 (19.00— 52 H) /(19.00—1.55) b7t
M3 94.82 49.75 85.32 (94.82— SN {E) /(94.82—49.75) kTt
M10 6.86 0.01 3.08 (6.86— S {E) /(6.86—0.01) Tt
M12 258.69 0.69 196.72 (258.69— L MED /(258.69—0.69) T
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Fig.2 Health assessment results of Yangcheng Lake
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Table 4 Correlation between P-IBI and water environmental factors
it H pH DO TDS i Sl EC SD FV
P-1BI —0.722 % * 0.157 0.139 —0.812 % * 0.181 0.523 * * 0.755 * *
i H BERR 2R TP A SR TN 1o TR 5 £ Chla
P-1BI —0.495 % * —0.330 0.291 0.723 x * 0.665 * * —0.804 % * —0.787 % *
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