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Phosphate-solubilizing capability of microbes in the sediments from different pollution
sources in Lake Fuxian
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Abstract: The vertical variations of microbial biomass, alkaline phosphatase activity (APA) and phosphate-solubilizing ability of
microbes were studied in the sediments from different pollution sources in Lake Fuxian, Yunnan Province. The results showed that
the microbial biomass and the APA in the sediment cores generally decreased with the depth and the strongest microbial activity was
shown in the surface sediment. The microbial biomass and the APA in the sediments of the mouth of Gehe River in the south shore
were the highest among the research sites, which was heavily polluted by the discharge from eutrophic Lake Xingyun. The second
highest amounts of the microbial biomass and the APA were found in the sediments of the mouth of Liangwan River with agriculture
pollution source and the sediments in the mouth of Dongda River with phosphate mining pollution source. However, the lowest a-
mounts of the microbial biomass and the APA were shown in the sediments of the mouth of Jianshan River with the pollution source
of soil erosion. The result of incubation experiment showed that the microbes in the sediments had stronger phosphate-solubilizing
ability to dissolve inorganic phosphate than to dissolve organic phosphate. The combination of the amount of inorganic phosphate
solubilizing bacteria and the APA determined the potential of phosphorus releasing from sediment, which resulted in high interior
phosphorus loading in Lake Fuxian.
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Fig. 1 Location of sampling sites in

Lake Fuxian
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Tab. 1 Physico-chemical characteristics of the overlying water and sediment in the sampling sites of Lake Fuxian

HEK DU
KEERC ks B, TP/ DO/ - BV TP/ P/ op/
m
m m (mg/L) (mg/L) P (pmol/g)* (pmol/g)* (pmol/g)*

R 40 6.5 0.015 6.41 6.49~6.81 —155~ —100 10.86 ~13.04 7.15~7.92  3.13~5.56
REMO 30 7.0 0.021 5.88  6.94~7.37 —414~ —169 25.41 ~37.54  17.95~26.24 7.29 ~12.28
RIS 40 6.5 0.037 6.61 6.83~7.28 -220~ —120 56.79 ~425.48 43.09 ~369.6 13.70 ~55.87
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bE s | 30 6.5 0.042 599 6.70~6.86 -223~ —136 70.14 ~113.71  52.90 ~91.66 17.24 ~31.62
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Fig. 2 Vertical variation of organic matter content in the sediments of Lake Fuxian
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Fig. 3 Vertical distribution of microbial biomass in the sediments of Lake Fuxian
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Tab. 2 Distribution of phosphate-solubilizing bacteria in the surface sediments of Lake Fuxian
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AL 1.67 +0.35 16.71 £0.42 10% 0.05 +0.01 1.05£0.11 5%
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Fig.4 Vertical distribution of alkaline phosphatase activity in the sediments of Lake Fuxian
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Fig. 5 Vertical distribution of microbial phosphate-solubilizing ability in the sediments of Lake Fuxian
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Tab. 3 Regression analysis of the concentrations of TP in the overlying water with the microbe

and alkaline phosphatase activity in the sediments of Lake Fuxian

o fit A HL fitt TCHL A fit A AL f#TCHL
EERTP otery  weie oM AP bwm meE s
B TP 1
it L RE -0.201 1
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#* FeR P <0.1; #x F/R P<0.05;n =6.
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