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Effects of Nutrient Inputs on Changes of Phosphorus Forms and Phytoplankton

Growth in Taihu Lake

WANG Rui-zhe'* , WANG Pei-fang'>* ,REN Ling-xiao'*, WANG Chao'*, WANG Ying-xue'"

(1. College of Environment, Hohai University, Nanjing 210098, China; 2. Key Laboratory of Integrated Regulation and Resources
Development on Shallow Lakes, Ministry of Education, Hohai University ,Nanjing 210098, China )

Abstract ; In order to determine the effects of nutrient inputs on changes of phosphorus forms and phytoplankton growth in large shallow
lakes, an enrichment bioassay was conducted using surface lake water collected from the Meiliang Bay of Taihu Lake in spring. The
concentration of different phosphorus forms, phytoplankton biomass ( chlorophyll a) and alkaline phosphatase activity ( APA) was
analyzed after the addition of different concentrations of inorganic nutrients. The results showed that the phytoplankton biomass
increased significantly with the addition of phosphorus (P), but with no primary effect from nitrogen (N ), which suggested the
phytoplankton growth was mainly limited by P. The maximum growth rate and the highest concentration of chlorophyll both occurred in
the SRP 0. 015 mg-L ™" treatment. Nitrate addition could improve the bioavailability of phosphorus, accelerate the phosphorus cycling
process and promote the growth of APA. There was an induction-repression mechanism resulting in a negative relationship between APA
and orthophosphate concentration. The APA was obviously stimulated under PO} -P <0.025 mg-L~'. This paper researches the
transformation and cycling process of phosphorus in water and the induction-repression mechanism between the APA and orthophosphate
concentration. The result can help to reveal the compensation path of nutrients in algae growth process and provide a theoretical basis
for the further reveal of the mechanism of algae outbreaks.

Key words : alkaline phosphatase; phosphorus forms; N and P input; phytoplankton; Taihu Lake
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Table 1  Nitrogen and phosphorus concentrations for nutrient enrichment bioassays
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Al A2 A3 A4 A5 Bl B2 B3 B4
A DIN/mg-L! 1.5 1.5 1.5 1.5 1.5 1.5 2.0 3.0 5.0 8.0
W& SRP /mg-L -1 0. 009 0.015 0.030 0. 050 0. 100 0. 300 0. 009 0. 009 0. 009 0. 009
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Table 2 Initial concentrations of nitrogen and phosphorus and their ratios in water

IS VP /gL BIE S WP /mg L AL Hofi
TN 2.302 TP 0.112 TN: TP 46
DIN 1.516 SRP 0. 009 DIN: TP 30

NH, -N 0.015 DOP 0. 004 DIN: SRP 373

NO; -N 1. 480 PP 0. 099

NO, -N 0.021
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Fig. 1 Responses of phytoplankton biomass (Chl-a) to nutrient enrichment in incubation
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Table 3

Initial and final Chl-a and g, in incubation

e e At DIN F Wi SRP W14 Chl-a Chl-a WfH 453 Chl-a HRARER u,,,.
: 7 /mg-L! /mg-L ! /pg-L! /pg-L! /pg-L! /d-!
popiict 1.5 0. 009 9.83 10. 95 8.07 0.05
Al 1.5 0.015 9.65 15.08 9. 46 0.22
A2 1.5 0. 030 9.98 14. 56 9.79 0.19
ik A3 1.5 0. 065 9.84 14. 83 10. 01 0.21
A4 1.5 0.125 9.74 14.82 10. 92 0.21
AS 1.5 0. 400 9.84 11.64 8. 69 0.08
Bl 2.0 0. 009 9.71 11.28 7.42 0.07
T B2 3.0 0. 009 9.89 11. 40 7.50 0.07
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B4 8.0 0. 009 9.88 11.25 7.72 0.06
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Fig. 2 Changes of phosphorus forms under different P treatments
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