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Vertical Variation of Phosphorus Forms in Lake Dianchi and Contribution to

Release

LI Le'*?, WANG Sheng-rui'*,JIAO Li-xin'**, YU You-jin"*, DING Shuai'*, WANG Yue-jie*

(1. State Key Laboratory of Environmental Criteria and Risk Assessment,Chinese Research Academy of Environmental Sciences, Beijing
100012, China; 2. Research Center of Lake Eco-Environment, State Environmental Protection Key Laboratory for Lake Pollution
Control,, Chinese Research Academy of Environmental Sciences, Beijing 100012, China; 3. School of Chemical Engineering and
Environment , North University of China, Taiyuan 030051, China; 4. Shanxi Provincial Coal Geological Survey and Mapping Institute,
Yuci 030600, China)

Abstract: Columnar sediment samples were collected from the Waihai of Lake Dianchi in northern, central and southern sediment,
combined with the data of phosphorus in the overlying water and sediment organic matter, the effects of organic matter and particle size
on sediment release were studied, and the influence of different forms of phosphorus release from sediments and their contributions were
discussed. The results showed; Sediment pore water p(DTP) and p (SRP) was negatively correlated with contents of OM, clay
( <4.00 pm) and silt (4.00-63.00 pm), but it showed a significant positive correlation with sand ( > 63.00 pm) content.
Theincrease in organic matter content of the sediments significantly reduced the gap water phosphorus mass concentration, and
increasing clay and silt contents reduced the gap water phosphorus mass concentration, inhibiting the release of phosphorus in
sediments. Potentially mobile phosphorus of the Lake Dianchi sediment was significantly positively correlated with the clay and silt
contents, and was significantly negatively correlated with the sand content. It was indicated that clay and silt may enhance the
phosphorus movement ability of the sediment, and the sand may enhance the retention of phosphorus in the sediment. In a short time
scale, phosphorus of sediment was released mainly in northern Waihai, staying mainly in central and southern; in a longer time scale,
phosphorus of sediment was released mainly in northern and central Waihai, staying mainly in southern. Control of phosphorus release
from sediments in Lake Dianchi should take into account the effects of different forms of phosphorus, organic matter and particle size,
and take corresponding measures to control the release of phosphorus in sediments of northern Dianchi mainly.

Key words : Lake Dianchi; sediment; phosphorus form; particle size; release contribution
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Fig. 1 Distribution map of sampling points in Lake Dianchi
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Fig. 4 Vertical variation of potential releasable phosphorus in Lake Dianchi sediments
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Fig. 5 Vertical variation of the stable phosphorus forms in the columnar sediments of Lake Dianchi
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Table 2 Release contribution of phosphorus from sediments in different time scales

ULRMIBHE SR STk %

IR U NH, Cl-P BD-P NaOH-rp NaOH-nrp HCL-P Res-P

DI 0.21 10. 59 24.08 7.05 38.07 20. 00
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Table 3 Relationship between sediment phosphorus forms and sediment properties

NH, Cl-P BD-P NaOH-rp NaOH-nrp HCI-P Res-P
TN -0.475* 0.593 0. 390 0.679 * -0.269 -0.275
TP 0.132 0. 146 0.185 0. 389 0.967 ** 0. 864 **
oM -0.492* 0.592 " 0.403 0.821* -0.188 -0. 146
Fit( <4.00 um) -0.482" 0.730 0.181 0.761* -0.144 0. 001
DKL (4. 00 ~63.00 pum) -0.356 0. 636 0.522°* 0.732* -0.131 0. 054
AR ( >63.00 wm) 0.391 -0.670* -0.458 -0.753 0. 137 -0.043
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