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Risk assessment of biowaste application in agriculture: runoff 

phosphorus loss with simulated rainfall 
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The application of biowastes to agricultural soils provides P in excess of crop needs when 

applied to meet the N needs of most agronomic crops. These over applications can result in the 

build-up of P in soils to values well above those needed for optimum crop yields and also may 

increase risk of P losses with surface runoff.

Non point-source pollution of fresh waters by agricultural P can accelerate eutrophication and 

limit water use for drinking, recreation, and industry. Manure, sewage sludges, compost and 

mineral fertilizer P sources vary in their contributions to soil P pools. 

The objective of this research is to evaluate the relationship between phosphorous distribution in 

different biowastes and their runoff losses. Biowaste P speciation has been analyzed using 

modified Williams’s method.  

This study assessed P loss immediately after biowaste applications at soils following a 

Simulated Rainfall Protocol. The experiment was conducted using three biowastes: pig slurry, 

organic fraction of municipal solid waste and sludge from sewage treatment plant and two soils 

of different characteristics. Each experiment was replicated three times. In all experiments 

biowastes were added to each soil at a rate of   100 kg total P ha–1. Soils and amendments were 

mixed together and then poured into plastic boxes ( 19 cm x 28cm x 5 cm in size), leveled  and 

presaturated  72 h before being placed under a rainfall simulator to ensure that runoff would 

occur during the rainfall event.  

The runoff boxes were placed under the rainfall simulator on plastic racks adjusted to 5% slope. 

Simulated rainfall (120 mm h–1) was applied to boxes, usually within 2 days of application, to 

collect runoff during 30 min.  

Runoff samples were analyzed for concentrations of sediment, unfiltered (RPunf) and dissolved 

reactive P (RP <0.45 µm), bioavailable P (BPP), and total P filtered (TP <0.45µm) and 

unfiltered (TPunf). After the last rainfall event, soils from each box were sampled to assess soil 

P accumulation with depth.  

Vadas et al (2004) developed a simple model to predict dissolved inorganic P release from 

manures. We tested the Vadas Model using data from our experiments. 


