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Material and methods:
Soil used were collected as part of multi purpose project designed to characterize the 
soil parent materials (PMs) in Wallonia (Renneson et al., 2013 ; Legrain et al., 2011)

Chemical soil properties were analysed by Renneson et al., 2013

Modeling were performed with the USGS software PHREEQC Interactive 2.13.2

Chemical parameters necessary as input data to have an optimal modeling of P availa-
ble in Wallonia soils were defined:
 - pH(Water or KCl), Pinorganic, Al(Total or Oxalate), FeTotal, CaTotal, MgTotal, NaTotal and KTotal

Sensitivity tests were performed to quantitatively evaluate the impact of input data varia-
tions on available P modelled

Results:
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Input data:
pHKCl, AlTotal, FeTotal, CaTotal, MgTotal, NaTotal and KTotal
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Input data:
pHWater, AlTotal, FeTotal, CaTotal, MgTotal, NaTotal and KTotal
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Input data:
pHWater, AlOxalate, FeTotal, CaTotal, MgTotal, NaTotal and KTotal

a) Calibration

Comparisons between (PO4-P)Observed and (PO4-P)Modeling show which PHREEQC
modeling can predict quantitatively PO4 - P in wallon agricultural soils 

Input data calibration show which is necessary to use:

 -) soil pHWater rather than soil pHKCl

 -) soil AlOxalate content rather than soil AlTotal content
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b) Effect of pHWater and [Ions]:

Sensitivity tests of pHwater:

 -) On average (PO4 - P)Modeling increase by a factor 3 when the soil pHWater is 
 raised from 7.0 to 8.0
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Sensitivity tests of [Ions]:

 -) Effect of [Mg] variations > [Fe] variations> [Ca] variations on (PO4 - P)Modeling 
 in wallon agricultural soils (not show)

 -) [Al] variations have no effect on (PO4 - P)Modeling in wallon agricultural soils 
 (not show)

 -) On average, (PO4 - P)Modeling decrease of 20ppm and 40ppm, respectively, 
 when [Mg] increase of 20% and 40%

 -) On average, (PO4 - P)Modeling increase of 30ppm and 50ppm, respectively, 
 when [Mg] decrease of 20% and 40%

pH effect:

 -) On average, (PO4 - P)Modeling in wallon soils 
 increase by a factor 3 when soil pHWater is rai-
 sed from 7.0 and 8.0

[Ions] variations effect:

 -) Effect of [Mg] variations > [Fe] varia-
 tions> [Ca] variations on (PO4 - P)Modeling in 
 wallon agricultural soils

 -) An increase of [Mg] has a negative effect 
 on (PO4 - P)Modeling in wallon agricultural soils

 

Introduction:
During many years, ordinary pratices of P fertilization have led to an accumulation of P in agricultural soils of Wallonia. It has resulted from continuous and excessive fertili-
zation and manure applications (Ranatunga et al., 2013 ; Ju et al., 2007). Thus, a better understanding of P behavior in wallon soils is needed to adapt pratices of P fertiliza-
tion to the requirement of reducing agricultural impact on the environment (eutrophication of surface waters ; Sharpley et al., 2005, 1994 ; Tunney et al., 1997) without impai-
ring crop yields. Historically, P availability in soil has been studied by a chemical extraction approach. However, this approach is disputed (Shang et al., 2013). Indeed, P 
available (PO4-P) mesured in soil by chemical extraction is affected by the P form (organic or inorganic) and P mineral type (Leytem et al., 2002 ; Shang et al., 2013).

In that context we studied PO4-P in different agricultural soils of wallonia by a modeling approach with the USGS software PHREEQC (Parkhurst and Appelo, 1999) in order 
to (1) compare soil (PO4-P)Observed by the Lakanen-Erviö chemical extraction method (Lakanen and Erviö, 1971) with soil (PO4-P)Modeling by PHREEQC ; (2) define soil che-
mical parameters which influence the P behavior in soils.
 

 -) A decrease of [Mg] has a positive effect on (PO4 - P)Mo-
 deling in wallon agricultural soils 

 -) [Al] variations have no effect on (PO4 - P)Modeling in wal-
 lon agricultural soils 

Conclusions:
PHREEQC modeling can predict quantitatively PO4 - P 
in wallon agricultural soils

Input data which are necessary for (PO4 - P)Modeling in
wallon agricultural soils:
 

 -) soil pHWater rather than soil pHKCl

 -) soil AlOxalate content rather than soil AlTotal content

 -) For other chemical parameters, total content is
 suitable enough

 

Perspective:
Controled studies of Mg effect on P behavior in wallon agri-
cultutral soils by batch experiments
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