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Accumulation and runoff loss potential risk of soil phosphorus in agricultural land near Qiantang River
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Abstract: In this paper, 181 representative soil samples were collected from farmlands near Hangzhou section of the Qiantang River for
characterizing algae available P, plant available P(Olsen P), water soluble P, and phosphorus equilibrium concentration at zero phosphorus
adsorption (EPCy ), and evaluating its potential runoff loss risk. Results showed that accumulation of soil phosphorus in the study area
reached a high level, and contents of soil algae available P ranged from 5.89 to 932.65 mg- kg™, with average of 105.30 mg-kg™'. Contents of
plant available P ranged from 1.00 to 444.76 mg- kg™ with mean of 30.57 mg-kg™". Soil phosphorus accumulated in vegetable soil was higher
than that of other farmland. Content of soil water soluble P and EPC, increased with increasing the plant available P. Soil water soluble P
increased rapidly when the plant available P was over 60 mg-kg™. About 11.60% of the soil samples had plant available P over 60 mg-kg™.
The EPC, could be used as a threshold to evaluate release potential of soil phosphorus. From the linear relationship between the EPC, value
and the plant available P of the soils, it was estimated that the critical values of plant available P were 7.9, 13.7, 20.9, 28.2 mg-kg ™' and 35.4
mg - kg™, respectively, when phosphorus concentration in runoff from the agricultural lands reached at the upper limit of the environmental

quality standard of I, I, I, IV and V for the surface waters. About 35.9% of the farmlands in the study area had soil phosphorus
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accumulation as high as it could product high runoff P concentrations which were equivalent to the range of P from IV to inferior V surface

waters. It was concluded that some of the farmlands had obvious P accumulation in the soils, and had high risk of phosphorus runoff loss. It

was suggested that application rate of phosphorus fertilizer should be controlled in the agricultural lands when the plant available P was over

30 mg-kg™', and phosphorus fertilization should be banned when the plant available P was over 60 mg-kg™.

Keywords: Qiantang River; farmland; phosphorus; accumulation; release
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Figure 1 Distribution diagram of sampling points
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Table 1 Comparison of soil phosphorus accumulated in farmlands at different sections of the Qiantang River
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Note : Different letters in the same column indicate significant differences (<0.05).
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