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Phosphorus (P) is an important nutrient for agricultural crops but also main limiting nutrient causing 

eutrophication in both inland lakes and the Baltic Sea. Agriculture is an important contributor of P 

to these systems and therefore it is utterly important to reduce P losses from arable land and 

simultaneously maintain both crop yields and soil P status at optimal levels. Losses of P from arable 

land are often described as episodic, with high losses constrained to small parts of the watershed 

(critical source areas) during limited period of time, i.e. few larger storms. Conclusively, abatement 

focus should be put into soil P status and P amendments (fertilizer and manure) on critical source 

areas. Agronomic soil test P (STP) are often the only available information about soils P status and 

therefore used not only for fertilization recommendations but also for environmental risk 

assessment and modeling of P release and transport from arable land to water recipients. The main 

method for determination of plant-available P in soils in Sweden is extraction with ammonium 

lactate/acetic acid at pH 3.75 (P-AL). Lighter extractions of soil P (eg. with water or with 0.01M 

CaCl2) are used to determine soils’ potential P release and to mimic P losses. Amendments of P 

with fertilizer or manure alter the levels of these and other P pools in soil and our understanding of 

short-time dynamics (days, weeks, months) is important for accurate quantification and modeling of 

P losses.  

In this study, we followed the development and dynamics of P-AL and P-CaCl2 in five soils 

included in the long-term fertility experiments within one year after fertilizer/manure application. 

At these sites, applications of P are based on the principles of replacement. Beside a treatment in 

which P removed by the crops is replaced, two levels of higher P additions were included in this 

study. These two levels are intended to achieve slow (treatment C) and rapid (treatment D) increase 

of the soil P status. Also, two crop rotation systems, one with and one without livestock/manure 

were included in the study. Soil samples were taken and analyzed for P-AL and P-CaCl2 following 

P fertilizer or manure application approximately after 1, 3, 7, 14, 21, 28, 45, 60, 120, 180, 240, 300 

and 360 days.         

Although two last sampling occasions and consequent analyses remain to be done at two sites, 

preliminary results show following patterns: 

1. P amendment cause rapid increase and subsequent slow decrease in both P-AL and P-

CaCl2. Increases in the replacement treatment (B) are much lower than in C and D 

treatments. 

2. No significant differences exist between crop rotations, i.e. fertilizer and manure 

amendments.  

3. Responses to P amendments are site-specific, with large differences between different soils. 

Some of these differences could be explained with soils’ P sorption capacity. 
 

 


