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One main factor for high inputs of nutrients to the Baltic Sea is diffuse leaching from agricultural 

lands in surrounding countries. Commonly used methods to evaluate the risk of phosphorus (P) 

leaching are based on chemical soil tests. These tests were originally developed to quantify the 

amount of plant-available P in soil for crop production and several soil extraction methods are in 

use: ammonium lactate (P-AL) in Sweden and Lithuania, double lactate (P-DL) in Latvia, Mehlich 

3 (P-M3) in Estonia and Olsen-P in Denmark. The method used to quantify the amount of P in the 

extracts is either colorimetry or inductive coupled plasma spectrometry (ICP). The aim of this study 

was to compare these methods as risk indices for P leaching together with a P sorption index (PSI) 

and the amounts of P in relation to aluminium (Al-AL) and iron (Fe-AL) in the acidic AL extract 

(DPS). 

A total of 99 soil samples from five agricultural catchments and two field trials in the Baltic States 

and Sweden were extracted according to the four methods listed above and the amount of P was 

quantified with the practices of the respective country. The amount of P extracted by the four 

methods increased in the order: Olsen-P < P-DL   P-M3 < P-AL, with Olsen-P values being on 

average only 24% of P-AL values. The amount of P determined by ICP in the P-AL extract was 

nearly always (in 98% of cases) higher than that determined colorimetrically, with an average 

difference of 19% of measured amount of P. Differences between the amount of extracted P could 

be explained by the active agents in the extraction solutions and their efficiency in releasing P from 

different minerals and organic compounds. 

In the Baltic Sea area, either PSI or DPS in the acidic AL extract alone is suggested to be a general 

good predictor of soil capacity to adsorb P or release dissolved reactive P (DRP) to waters, based on 

the results from the limited numbers of sites in the present study. PSI was related to different soil 

characteristics at different sites (Table 1). The results showed good agreement between all methods 

analysed and DRP in stream water, except for one site with high clay content. 

At present, the results obtained by the different methods are often compared without considering the 

efficiency in extraction solutions. A way to solve this problem may be further intercalibration 

between the methods or development of a common method for risk assessment of P losses. 

 
Table 1. Regression equations for phosphorus sorption index (PSI) in terms of other soil characteristics. The

units used in the regression are Al (mmol kg-1); Ca (mmol kg-1); Fe (mmol kg-1); C (%) 

Site Regression equation adj. r
2
 p 

1 PSI = 0.929 + 0.599Fe!AL + 0.00814Ca!AL + 0.0273Al!AL 0.92  <0.001 

2 PSI = ! 1.28 + 0.731Fe!AL + 0.0938Al!AL 0.92    0.010 

3 PSI = 0.01 + 0.370Fe!AL 0.24    0.010 

4 PSI = 1.30 + 0.235C + 0.0433Al!AL 0.83  <0.001 

5 PSI = 1.97 + 0.0879Al!AL 0.61    0.002 

6 PSI = 0.562 + 0.000701Ca!AL + 0.00376Al!AL 0.64  <0.001 


