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Seasonal succession of phytoplankton functional group and assessment of water quality
in Lake Taihu
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Abstract: From October 2013 to July 2015, composition and seasonal succession of phytoplankton functional groups in Lake Taihu
were investigated during different seasons. During the survey, 20 functional groups were identified with the predominant groups in
the succession of M, Y, C, J, P, S1, D, HI, T, MP and W1. Functional groups composition in Lake Taihu demonstrated obvi-
ously seasonal dynamics, and the M, C and Y functional groups had higher proportion in each season. Redundancy analysis showed
that the distribution of functional groups dominated by M and C functional groups in summer and autumn was mainly affected by
transparency, and the distribution of functional groups dominated by Y functional groups was mainly affected by total nitrogen con-
centration. Pearson correlation analysis showed that there was a significant positive relationship between ) index and Shannon-Wie-
ner index with water temperature and ammonia nitrogen, and there was also a significant positive correlation between the two water
quality assessment methods. Comparing the () index, Shannon-Wiener index and the TLI index, we found that the Q index evalua-
tion method can better reflect the nutritional status of the water body. Above all, this study shows that functional groups can directly
reflect the seasonal succession characteristics of phytoplankton in Lake Taihu, and can objectively indicate the water quality of Lake
Taihu.
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Fig.1 Location of sampling sites in Lake Taihu
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Tab.1 Functional group composition in Lake Taihu during this survey
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DO NH;-N ¢ i B 1 4 2% 5 T HAL Z=75, 2015 4211
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232 AR HEAR 5 TR B F 8 Pearson 485 A 4550 RIS FIIRBLN TARILZ 161 1 55 Q 8K
FAHEC TLIHEECZ TR M S0 7 , 25 A1 Q 45809 KA 3 UM 36 5 Q 464 Shannon-Wiener 48
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VR K B B ORI, 55 DO W 5 B AR5 CODy, 5 TP Wl BOD, B2 i 3 IE A (52 3).
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% 2 2014 4EH1 2015 4F KRR RN T
Tab.2 Environmental factors of water in Lake Taihu during 2014 and 2015

‘ ] TR
Fisf ] K BTG bR
& X7 HE B
2014 4 WT/C 23.24 (21.90~28.80) 5.93 (4.50~7.90)  16.82(15.90~17.80) 26.14(24.70~28.80)
SD/m 0.40 (0.24~0.82)  0.40 (0.27~0.68)  0.41(0.34~0.63)  0.40 (0.37~0.50)
DO/(mg/L)  7.45 (3.03~10.12) 11.86 (10.44~13.29)  8.40(6.98~9.60) 8.00 (6.47~9.77)
pH 8.67 (7.59~9.58) 8.19(7.88~8.80) 8.38(7.99~8.85) 8.50 (7.88~8.98)

NH;-N/(mg/L)  0.14 (0.04~0.46) 0.25(0.03~1.57) 0.11(0.03~0.50) 0.13 (0.03~1.43)
TN/ (mg/L) 1.70 (0.49~4.81) 1.70(0.41~4.60) 2.65(078~6.23) 2.08 (0.86~6.46)
TP/(mg/L)  0.12 (0.03~0.28) 0.06(0.02~0.13) 0.05(0.03~0.13) 0.06 (0.02~0.20)

BODs/(mg/L)  2.97(1.10~8.54) 2.24(1.24~4.04) 2.92(1.24~7.18) 2.34 (1.24~4.97)

CODy,/(mg/L)  5.47(3.29~11.5) 3.97(2.42~5.79) 4.35(2.78~8.69) 3.82 (2.56~6.85)

2015 4 WT/°C 21.79(21.20~22.70)  6.42(6.00~7.20)  13.21(12.00~15.10) 23.71(22.80~27.60)
SD/m 0.40(0.34~0.54) 0.37(0.05~0.48) 0.39(0.29~0.45) 0.42(0.23~0.90)

DO/(mg/L)  8.74(7.83~11.25) 11.48 (10.48~12.40) 10.79(8.02~12.08)  7.84(6.06~8.59)

pH 8.49(8.08~9.14) 8.24(7.99~8.67) 8.19(7.75~8.41) 8.26 (7.64~8.99)

NH}-N/(mg/L)  0.08(0.03~0.35) 0.21(0.02~1.35)  0.31 (0.04~2.59)  0.10 (0.25~0.61)
TN/(mg/L)  0.84(0.34~2.38) 1.75(0.7~5.56) 2.71 (1.36~6.28)  1.86 (0.86~3.03)

TP/ (mg/L) 0.07(0.02~0.16) 0.08(0.04~0.16) 0.06 (0.02~0.12)  0.08 (0.02~0.15)
BODs/(mg/L)  2.43(1.57~5.19) 2.31(0.74~6.21) 1.85 (0.92~3.30)  2.32 (0.67~5.63)
CODy,/(mg/L)  4.26(2.99~7.71) 4.44(3.03~7.31) 3.76 (2.66~4.96) 3.91 (2.40~6.38)

# 3 RINE TR T 5 YR FR Q 45 50K) Pearson AHICHE 4T

Tab.3 Pearson correlation analysis of various environmental factors and biological indexes ) index in Lake Taihu
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