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In Denmark 1400 kg phosphorus (P) per ha has accumulated in the plough layer of agricultural 

soils during the last century, which have raised the potential for P export to the aquatic 

environment and leaching of P through soil to tile drains is considered an important contributor 

to the diffuse P losses. Autumn tillage (ploughing + harrowing) is a widely used management 

practice in Danish agriculture. Restrictions in autumn tillage have lately been suggested as a 

mitigation option to reduce subsurface leaching of phosphorus from critical source areas. 

However, only few studies have investigated the impact of autumn tillage on phosphorus 

mobilization and leaching.    

The objective of this study was to investigate the impact of autumn tillage (ploughing and 

harrowing) on phosphorus mobilization and how it interacts with soil type. A field tillage 

experiment was conducted along a natural textural gradient. Large intact soil cores (20×20cm) 

were sampled at three positions along the textural gradient (loamy sand, sandy loam, loam) in 

the stubble (1st September) prior to tillage and in the ploughed and harrowed soil (7th October) 

14 days after tillage. Prior to the leaching experiment the soil columns were saturated and 

drained to -100 hPa to ensure identical initial soil water potential. The leaching experiments 

were performed at unsaturated conditions (-5 hPa at lower boundary) and applying a constant 

low irrigation rate (2 mm/h) for four days. Tritium (3H2O) tracer experiments were performed at 

steady out-flow in both stubble and ploughed soil columns to evaluate the impact of soil 

management on flow pathways. Column effluents were analyzed for 3H2O, electrical 

conductivity (EC), turbidity, pH, total dissolved P (TDP) and total P (TP).  

The 3H2O-tracer breakthrough curves (BTC’s) reflected the differences between soil textures 

with matrix dominated flow in the loamy sand and preferential flow in the loam soils. Autumn 

tillage had no effect on the 3H2O-BTC in the coarser soils, but slightly decreased preferential 

flow in the loam. The electric conductivity (EC) of the effluents was lower in all soil textures in 

the ploughed situation compared to stubble. Colloid leaching increased with increasing clay 

content, and tillage significantly increased colloid mobilization resulting in a doubling in 

accumulated colloid leaching. Increased colloid mobilization may be attributed to the tillage 

breaking up aggregates and exposing new surfaces, but the lower EC in the ploughed soils 

might also add to the increased colloid mobilization. Tillage significantly increased TP 

mobilization by ~0.3 kg/ha in the loam soil compared to the stubble, while less mobilization 

was observed in the coarser soils. The increase in TP leaching following tillage was mainly 

attributed to an increase in the fraction of particulate P, but also the leaching of TDP increased 

following tillage.       

      

 


