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Release of Phosphorus from Sediments and Contributions of Different P Forms in Dianchi Lake

GAO Li, YANG Hao, ZHOU Jian-min, CHEN Jie

(Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: Eutrophication became more and more serious in the last 20 years, and alga blooms occurred frequently from April to
November every year in Dianchi Lake. It has been recognized that external P load is important for water quality, but internal load also
should be taken into account, especially for high eutrophication. In the present study, fresh surface sediments were used in laboratory
to study the effects of dissolved oxygen and pH value in lake water on phosphorus (P) release from sediments and the contribution of
different P forms in sediment to release in Dianchi Lake. The results showed that P released amount enhanced with the increasing pH
value in lake water, and the amount was several hundred times higher in alkaline condition than that in neutral condition. Compared
with aerobic condition, P release amount was much higher under anoxic condition. In this paper, sediment P was divided into loosely
adsorbed P (NH,Cl = P), redox — sensitive P (BD — P), metal oxides bound P (NaOH - P), calcium bound P (HCI = P) and or-
ganic P (Org = P) . NH.Cl - P represents the loosely adsorbed P, this fraction may contain porewater P, released from CaCOs —
associated phosphorus or leached P from decaying cells of bacterial biomass in deposited phytodetrital aggregates. BD — P represents
the redox — sensitive P forms, mainly bound to Fe — hydroxides and Mn compounds. The NaOH — P represents P bound to metal
oxide, mainly of Al and Fe, which is exchangeable again with OH - and inorganic P compound soluble in bases. The HCI - P
represents P forms sensitive to low pH, assumed to consist mainly of apatite P, P bound to carbonates and traces of hydrolysable
organic P. The results of release showed that BD — P was the main release forms under anoxic condition and the contribution of
NaOH - P to release was significant in alkaline condition. NaOH — P and Org — P were the main P forms in sediments from the
northern Dianchi Lake, HCI — P followed, and the concentrations of BD — P and NH4Cl — P were low. Vertical profile of sediment
showed an increasing total P concentrations towards the sediment surface.
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Table 1 General characteristics of the surface sediment
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Figure 1 The effect of pH value of the lake water on P release in
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sediment
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Figure 2 The effect of redox potential on P release
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Figure 3 Concentration profiles of different P forms in sediment
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Figure 4 Concentrations variation of different P forms during the
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Table 2 Concentrations of different P forms in sediment during the release (mg * kg~')
s IREVIR A pHO. 5
1d 5d 10d 18d 28 d 1d 5d 10d 18d 28 d

NH. -P 0.18 0. 05 0.02 - - 0.09 0. 06 0. 04 0.01 -

BD -P 100. 90 98.98 96. 35 90. 85 98. 17 101. 00 100. 18 99. 37 100. 17 98. 34
NaOH - P 1 050. 27 1 048. 15 1 .047. 18 1 .047.34 1 039.12 1 049. 90 1 036.71 1 030. 52 987. 15 940. 38
HCI -P 260. 59 261.78 261. 39 263.17 265.25 260. 61 262.71 262. 17 270. 17 195. 18
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