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There is much focus on wetland restoration as mitigation options for reducing agricultural nutrient 

losses. While wetland restoration is considered efficient measures towards N, the impact on 

phosphorus (P) is much debated.  Phosphorus retention in Danish lowland soils mainly occur by 

phosphate (Pi) sorption to FeIII oxides. Under reductive conditions FeIII oxides are reduced to FeII 

which may potentially lead to Pi release. The question is then, i) to what degree can the FeIII oxide 

pool in a soil be reduced and, ii) what happens to the Pi sorption properties of the soil when the FeIII 

oxides are reduced?  We investigated the Pi sorption in a cultivated, lowland peat soil, rich in Fe 

(55g Fe kg-1). During a gradual reduction of FeIII by wetting the soil and keeping it strictly anoxic 

(in a N2 atmosphere at room temperature), 0.1M HCl extractable FeII and Pi in the soil solution (Psol) 

was measured. At four occasions we measured the Pi sorption(S) by means of sorption isotherms 

fitted by a modified Langmuir equation; S= 

( Sinc KL (Psol-D) - 50D)/(1+ KL (Psol –D)). By 

introducing the variable Sinc the equation 

includes the native Pi in the soil and allows 

for desorption. The average reduction rate 

was 16 mmol Fe kg-1 day-1 and reached a 

maximum reduction level of 75% (727 

mmol kg-1)of the citrate-bicarbonate-

dithionite extractable Fe (FeCBD) after 49 

days. PH increased from 5.8 to 7.8. The 

amount of released FeII exceeded the 

estimated pool of amorphous FeIII oxides 

(237 mmol kg-1), determined as oxalate 

extractable Fe (Feox) in the oxic soil sample. 

This shows that in this soil, even crystalline 

FeIII oxides are microbically reduced. The 

sorption isotherms showed that with increasing degree of reduction the Langmuir constant (KL) 

decreased (from 0.05 to 0.005 kg µmol-1), the point of zero net Pi sorption(EPC0) increased 

dramatically (from 1.7 to 66 µM) and the desorption (D) increased ( from 80 to 1200 µmol kg-1). 

Even a small change in FeIII reduction caused a pronounced increase of EPC0 indicating that 

temporary FeIII oxide reduction alter the Pi retention properties of lowland soils.  

 

Pi sorption Isotherms over time with increasing reduction 

degree in a Fe rich peat soil. 


