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Fig.1 Schematic diagram of biogeochemical barrier simulation system
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Table 2 Basic physicochemical properties of soil investigated
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Fig.2 Comparison of runoff TN, NH;—N and NO;—-N concentrations in each simulation unit before and after growing plants
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Table 3 The interception rate of nitrogen and phosphorus of different forms in each simulation unit
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Vs A R 36 4 85 -22 -46 -109 71 65 50
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Fig.3 Comparison of runoff total phosphorus (TP) , dissolved total phosphorus ( DTP) and particulate

phosphorus (PP) concentrations in each simulation unit before and after growing plants
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Fig.4 Comparison of soil water extractable phosphorus (WEP) and effective phosphorus (Olsen-P) concentrations

in each simulation unit before and after growing plants
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A Pilot Study on the Construction of Biogeochemical Barriers for Agricultural

Non-point Source Pollution Control in the Hongfeng Lake Watershed

CEN Moshan'?, ZHU Jiangjie'”, JI Yongxue', CHEN Jingan', ZENG Yan'
(1.State Key Laboratory of Environmental Geochemistry, Institute of Geochemisiry, Chinese Academy of Sciences, Guiyang
550081, China; 2.University of Chinese Academy of Sciences, Beijing 100049, China; 3.College of Resources & Environmental
Engineering, Guizhou University, Guiyang 550003, China; 4.School of Management Science and engineering, Guizhou University

of Finance and Economics, Guiyang 550025, China)

Abstract: When the point source pollution got under control, agricultural non-point source pollution in the watershed gradually became
the main contributor to the exogenous inputs of nutrients, such as nitrogen (N) and phosphorus (P) and other nutrients. In this study,
agricultural soils in the Hongfeng Lake watershed were chosen as the research object. The biogeochemical barrier was constructed by
adding amendments and growing plants, and the interception effect of N and P was comprehensively evaluated. The results show that the
addition of AL,(SO, ), CaCl, and sodium-based bentonite significantly increased the interception rates of NH; =N, NO;—N and phos-
phorus, consequently reducing its loss. In addition, the biogeochemical barrier constructed by adding CaCl, modified sodium-bentonite
to soils and growing plants intercepted NH,; —N NO;—N and P most effectively with an interception rate of 87%, 95% and 93%, re-
spectively. Conversely, FeSO, amended soils enhanced NO; —N leaching and should not be considered. After planting, the plant growth
had certain activation effects on soil N and P, which resulted in higher concentrations of NH; —N and dissolved P in simulated runoff,
although both were lower than the control. Moreover, the effective P per unit ( Olsen-P) of the amended soil was significantly lower
than before planting, which reflected the active utilization of soil P by plants. It can be said in conclusion that the biogeochemical barri-
er constructed by adding Al,(S0O, ), CaCl, and sodium-bentonite to the soil and planting suitable plants (ryegrass and white clover)
can effectively and continuously intercept soil N and P which furthermore promotes plant growth in Hongfeng Lake watershed. This is of
great significance for the sustainable control of agricultural non-point source pollution.

Key words: agricultural non-point source pollution; nitrogen; phosphorus; runoff; biogeochemical barrier



