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In 2010, a long-term field experiment was started on a sandy loam soil in Melle (experimental site of 
Ghent University , 50° 59’ N, 03° 49’ E, 11 m above sea level), Belgium. The first 4 year crop rotation 
cycle ends in 2013 and consisted of forage maize (2010), potatoes (+ rye as catch crop) (2011), fodder 
beet (2012) and spring oats (2013). The field experiment is designed in randomized complete blocks  
with 3 replicates comparing 8 treatments with only mineral fertilizers and 7 treatments with organic 
fertilizers. The mineral fertilizer treatments differ in the applied P fertilization: P1 (0 kg P2O5/ha), P2 
(15 kg P2O5/ha), P3 (30 kg P2O5/ha), P4 (45 kg P2O5/ha), P5 (60 kg P2O5/ha), P6 (75 kg P2O5/ha), P7 (85 
kg P2O5/ha), P8 (95 kg P2O5/ha). All mineral fertilized treatments receive 200 kg N/ha and 250 kg 
K2O/ha. The organic treatments receive a yearly NPK input respectively from VFG (vegetable, fruit 
and garden compost), cattle slurry (CS), OBA (organic biological dried waste), TF (thick fraction of 
digestate separation), Eff (effluent), DD (dried digestate without manure) or DDm (dried digestate 
with manure) until a maximum amount of 200 kg N/ha, 85 kg P2O5/ha or 250 kg K2O/ha is reached. 
Extra N, P or K is supplemented with mineral fertilizers to equalize the total NPK input for every plot. 

The dry matter (DM) crop yields of 2010, 2011 and 2012 relative to the overall yearly mean of all 
treatments are showed in figure 1. No significant differences were measured in 2010 and 2011. 
However, in 2012 the DM yield of fodder beet in the VFG treatments was significantly lower (p<0.01) 
than in the TF and DDm treatments. On august 5th 2012 we observed a clearly lighter green color of 
the leaves in the VFG treatments, possibly due to a temporary N deficiency. Only the TF treatment 
had a relative crop yield beyond 100% in each season. Probably more nutrients become directly 
available when TF is used as fertilizer. A 3 year period seems too short to detect a decrease in crop 
yield due to lower P inputs (P1–P5). In 2011 and 2012, the P export was calculated for all treatments. 
The P export was only influenced by the crop DM yield since the P concentrations of the plant tissues 
were not significantly different between the treatments. 

In 2011 and 2012 soil samples were taken in every treatment to a depth of 30 cm. The mean total P 
content and the mean TOC level per treatment in 2011 were between 515–565 mg P/kg dry soil and 
1.27-1.34 %, respectively. There were no differences between the treatments. In both 2011 and 2012 
pHKCl was measured. Although an overall increase could be detected in soil-pH from 5.89 to 6.10 in 
2012 due to the application of 3400 kg lime/ha (58% CaO), there were no differences in pHKCl 
between the treatments in both years. As expected, the period was too short measure any changes. 

The potential plant available P was 20 mg/100g dry soil (DS) (extraction with ammonium lactate, pH 
3.75) in 2010, and the soil is therefore considered as having a high P status. According to the Soil 
Service of Belgium, the target zone for this type of soil is between 12 and 18 mg P/100g DS. The 
potential plant available P remained the same for all treatments in 2011 and 2012. Verloop et al. 
(2010) tested a 17 year period of P equilibrium fertilization on a soil with a higher potential plant 
available P (33 mg P/100g DS) and noticed a slow decrease to 24 mg P/100g DS. Legrand et al. (2012) 
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found that in a >40 year old field experiment no P fertilization led to a low potential plant available P 
of 7 mg/100g DS, however in the first 20 years of the experiment no significant decrease in crop yield 
was found. Based on these results, we expect that the lowest mineral P treatments will still benefit 
from the high initial potential plant available P, and it will take a long period to decrease the 
potential plant available P to suboptimal levels. However we have seen in 2012 a clear but non-
significant decrease of the P availability (extraction of fresh soil with 0.01M CaCl2) for P1 (0.83 mg 
P/kg DS), P2 (0.94 mg P/kg DS), P3 (0.93 mg P/kg DS) and P4 (0.93 mg P/kg DS), compared to the 
other treatments (mean P availability of 1.13 mg P/kg DS). As a consequence, P uptake by plants will 
already become more difficult, before the potential plant available P drops down. It is remarkable to 
see a significantly higher (p<0.05) P availability of 1.59 mg P/kg DS in the TF treatments in 2012. 
Although the same amount of P was fertilized in this treatment compared to P7 and all organic 
fertilizer treatments, it seems somehow that the thick fraction can faster deliver P in a plant available 
form. 

 

Figure 1 The dry matter (DM) crop yields of 2010, 2011 and 2012 relative to the overall yearly mean of all 

treatments (=100). The overall yearly mean DM crop yield corresponds to 18989 kg DM/ha for forage maize 
(whole above ground biomass) in 2010, 15695 kg DM/ha for potatoes (all tubers) in 2011 and 20666 kg/ha 
fodder beet (leaves + beet) in 2012. 

 
We conclude that a period of 3 years is too short to detect clear changes in TOC level, pHKCl, total P 
content, potential plant available P and P export. However it is clear that lowering the P input leads 
already to a decrease in P availability on the short term. Application of thick fraction as a product of 
manure processing seems to enhance somehow the P availability, compared to the other manure 
processing products which had the same P input. The thick fraction also led for 3 years in a row to a 
relative DM crop yield exceeding 100%. At this time, however, we cannot prove a causal relationship 
between enhanced P availability and enhanced DM crop yield in the thick fraction fertilizer 
treatment. 
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