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Variation of Nitrogen and Phosphorus Concentration in Water-Sediment System

and Influence of Overlying Water on the Algae Growth
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Abstract: The effect of biosidal treatment of initial sediment, addition of inhibitor and addition of phosphorus on the transform of nitrogen and
phosphorus in the sediment-water simulative system were studied. S. quadricaudain was cultured in overlying waters took from the above
experiment sets when the above experiment completed. The result indicated that, biosidal treatment enhanced the concentration of TP while
there was no obvious effect on N. The TP, DTP and TN concentrations were closely between inhibitor addition set and the control set in the
sediment-water simulative system but the content of NO; -N of the set with inhibitor addition reached 19.2 mg*L™", which was much higher
than that of the control set. The sediment significantly adsorbed the P added to the system, and the content of TP decreased when the system
reached balance. Algae biomass of the biosidal treatment set was higher than that of the control set, and the main cause was sterilizer leaded to
higher concentration of TP of the biosidal treatment set. The highest Algae biomass of the group with inhibitor (224.5 x 10* unit*L™") was
much higher than that of the control set (26 x 10" unit*L.™" ), and that was 5 ~ 10 times than that of other sets Csterilized set 22.5 x 10" unit*
L', set with P added 38.5 x 10* unit*L.™" ). Inhibitor restrained the microorganism from using some nutrition which was important to alga’s
growth. At the beginning, the addition of P had no remarkable effect on the alga growth, but along with the experiment, the alga of the P
addition set adapted to the environment and algae biomass exceed that of the control set. The increase of biological bioavailable phosphorus of
sediment in biosidal treatment set and addition of inhibitor sets were caused by the increase of algae biomass and thus the increase of liable
organic phosphorus.
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Table 1 Sites and characters of the sediments
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Fig.1 Sketch of sediment-water simulative system
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Fig.2 Sketch of alga culture system
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Table 2 Extraction method of bioavailable phosphorus in the sediments
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Table 3 Concentration of nitrogen and phosphorous of the overlying water in the simulative system/mg*1.~!
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Table 4 Content of bioavailable phosphorus in the sediments of the simulative system/mg*kg™"
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WSP 7.28 40.37 7.28 26.74 4.36 12.07 4.36 7.56 1.61 7.19
RDP 0.86 1.96 0.86 16.95 0.76 4.69 0.76 1.78 0.47 0.88
AAP 958.64 1600.23 958.64 2114.85  1159.89 2267.06 1159.89 2264.38 86.54 129.58
Olsen-P 71.58 45.76 71.58 47.26 90.92 72.61 90.92 73.14 2.91 20.77
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Fig.3 Influence of sterilization to the growth of algae
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Fig.4 Influence of inhibitor to the growth of algae
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Fig.5 Influence of added phosphorus to the growth of algae
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Table 5 Parameters and equations of logistic logarithm model of S. quadricaudain in different overlying water
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35 19.5 0.309 9.56 0.345 In[(19.5-n)/nl= 9.56-0.309:
3 5 51.5 1.83 3.55 0.793 In[(51.5-n)/n]=3.55-1.83:
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