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Abstract: In order to investigate the effect of Potamogeton crispus on the ecological environment during the growth and decomposition
period, this paper took Lake Gaoyou, the source storage lake of the South-to-North Water Diversion East Route, as the study area. By
analyzing the changes of lake water quality and phytoplankton community with the growth and decomposition process of Potamogeton
crispus, we revealed the changes of water environment condition under Potamogeton crispus outbreak in Lake Gaoyou. The results
showed that water transparency increased significantly while total nitrogen concentration decreased to a greater extent during the
growth period of Potamogeton crispus. Water quality was poorer during the Potamogeton crispus decomposition period in areas with

higher Potamogeton crispus biomass. The growth and development of Potamogeton crispus had a purifying effect on the water quality,
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while the degradation of Potamogeton crispus by their demise can led to deterioration of water quality. Phytoplankton density and bio-
mass were significantly lower in the growing phase of Potamogeton crispus than in the decomposition phase, and were lower in the high
and medium hiomass zones of Potamogeton crispus than in the low biomass zone during the growing phase. Howeverm in the decompo-
sition phase of Potamogeton crispus, the high and medium biomass zones of Potamogeton crispus were higher in phytoplankton density
and biomass than in the low biomass zone. The results of redundancy analysis showed that pH, dissolved oxygen, ammonia nitrogen,
nitrate nitrogen, total phosphorus and COD,;, were the main environmental factors that influenced the structure of phytoplankton com-
munity during the growth and decline of Potamogeton crispus. Piecewise structural equation modeling results indicated that Potamoge-
ton crispus biomass can have a direct effect on phytoplankton biomass or an indirect effect by changing environmental factor.

Keywords : Submerged plants; macrophyte decomposition; community structure ; redundancy analysis; piecewise structural equa-

tion model; Lake Gaoyou
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Fig.1 Location of Lake Gaoyou and the distribution of sampling sites
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Tab.2 Changes in water quality parameters during the growth and decomposition period of Potamogeton crispus

TN/ TP/ CODy,./ Chl.a/ DO/ Sh/

ERAE O BH G (el (mwl) (L) (mg/L) em

pH

AR 2021-12-23 1.92£0.49*  0.06+0.02"  4.85+0.38" 33.69+13.70" 11.52+0.52¢ 29.50+7.62" 8.77+0.14*
2022-01-18 1.64+0.36" 0.06+£0.01" 4.27+0.38) 4.81+2.01¢ 13.44+0.34* 27.00+9.19* 8.59+0.20*
2022-02-28 1.53+0.39* 0.05£0.02" 4.12+0.307 9.98+7.59" 12.04+0.48" 35.00+9.13" 8.64+0.38"
2022-05-13 0.94+0.17° 0.06+0.02" 4.61+0.36™ 12.93+8.51° 13.60+0.56* 46.00+14.87" 8.42+0.24"

P 2022-06-09 1.75+0.39® 0.1620.05° 5.48+0.25° 48.89+32.60° 8.83+0.34 16.00+10.75° 7.45+0.29°
2022-07-12 1.91+0.31* 0.13£0.03" 4.65+0.43" 25.81+7.10™ 7.32+0.27° 15.50+8.96° 8.27+0.08¢
2022-08-25 1.57+0.26" 0.15£0.05* 5.65+0.76* 62.17£20.71° 6.97+0.12° 15.50+14.23° 8.36+0.46"

PE <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
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Fig.2 Changes of water quality parameters at different biomass during the growth
and decomposition period of Potamogeton crispus
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Fig.3 Temporal and spatial variations of TLI(3) during the growth and
decomposition period of Potamogeton crispus
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Fig.4 Linear regression analysis of Potamogeton crispus biomass and water quality parameters
3 HE A KT BRI R AR
Tab.3 Dominant species and dominance of phytoplankton during the growth and
decomposition period of Potamogeton crispus
AR T
I R (Jm) fir T4 2021- 2022- 2022- 2022- 2022 2022- 2022-
12-23 01-18 02-28 05-13 06-09 07-12 08-25
LT Lyngbya sp. 0201 — 0023 0.037 0.229 —
Tk Microcystis sp. — 0.075 — — 0.044 0.759
S G it v Microcystis aeruginosa — — — 0.039 — —
KA Dolichospermum sp. — — 0.483 0.050 0.194 —
Hh KA s Dolichospermum circinalis — 0.259 — — — —
VT LB Planktothrix sp. 0.101 — — 0.085 0.586 0.042 —
{1 A7 Jfi 98 Pseudoanabaena sp. 0.485 0.391 0.099 0.211 0.110 0.024 0.021
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2 Yk Ankistrodesmus sp. — 0.061 — — — —
Y Tetrastrum sp. — — 0.025 — — —
WE22 5 Planctonema lauterbornii — — — — — 0.041 —

RN/ T 0.02,
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Fig.5 Dynamics of phytoplankton density and biomass during the growth and decomposition period of
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Tab.4 Pearson correlation analysis of water quality indicators with phytoplankton density,

biomass and diversity indices
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Fig.6 RDA analysis of phytoplankton community density during growth and
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