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CONTEXT AND OBJECTIVE

In the world, the use of nitrogen and phosphorus (P) fertilizers has
Increased at a faster rate than global food production In the last fifty
years, resulting In a decrease of efficiency (Rockstréom et al., 2009).
Moreover, world reserves of mineral phosphorus are limited and non-
renewable at human scale. The disappearance of phosphate rock of high
guality Is expected in the coming decades (Cordell et al., 2009) (Fig.1).
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Fig.1. Peak phosphorus curve. Source: phosphorousfutures.org

In Wallonia, the total reserves of phosphorus in soils (P,,,) are high (904
mg P/kg on average In the topsoil — extractable by CH,COONH, +
EDTA). However only a small part of P, Is available for plant nutrition
(9% of P, - 71.6 mg P/kg) due to a high soill P sorption capacity
(Renneson et al., 2013).

Other agronomic practices are needed in order to increase the efficiency
of mobilization of P present in soll.

In that context, the objective of this research Is to study the influence of
tillage and crop residues restitution on P distribution within topsoill.

METHODS

TILLAGE METHODS
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Fig.3. Pw distribution within topsoil. Values: means, Error bars: St. Dev. (n=8)

Vertical distribution (Fig.3):
Under shallow tillage practices (1 & 3): P, > at the soil surface and
decreased with depth while the opposite trend Is observed under plough soll
(2 & 4), although not statistically significant.

Temporal evolution:
Since autumn 2009, Mg,., content tends to decrease with time. It is the
same for Mg,,, Ca,, and pH,, since autumn 2011. However, Ca,,, as well as
P, and Py, tend to remain constant.

Effect of residues restitution:
P,(1) > P,(3) —> effect of crop residues restitution. Actually the
decomposition of crop residues left on the field constitute a source of P (Ulén,
1997). This cannot be observed under ploughing because of a bigger dilution
of the residues in the soll.

Correlations:
Results also revealed a negative correlation between P, and Cay,,, as well
as between P, and Mg,, 2 Genot et al. (2012) showed that the Mg content In
Walloon soils was increasing while P was decreasing. Moreover, Cobert et
al. (2013) observed by modelling that an increase of Mg content results in a
decrease of PO, ions in soll solution.

REMEMBER !

Tillage treatments influence the spatial distribution of P,
within solil profile

The crop residues left on field decompose and constitute a
significant source of soluble P

Suspicion of immobilization of P due to equilibration
between elements
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