sustainability of different phosphorus inputs ?
o. gembloux Renneson! M., Dufey? J., Roisin® C., Destain® J-P., Bock’ L. & Colinet! G.

o agro bio tech Université

de Liege
! University of Liege - Gembloux Agro-Bio Tech - Soil & Water Unit

Passage des Deportes, 2. B-5030 - malorie. ac.be
2Université catholique de Louvain - Earth and Life Institute
3Walloon Agricultural Research Center

Being an essential element for plant growth, phosphorus (P) generates eutrophication issue in surface waters and groundwater. In
recent years, farmers have seen fertilizer prices increasing sharply and this was followed by a decrease in consumption of
fertilizers. More and more farmers choose to overlook P fertilization. Is this sustainable for the soils and for the farmer in the long-
term ? Do organic fertilizers have a similar effect than mineral fertilizers?

To answer to all these questions, different studies are made but often at short-term and long-term data are rarely available.

PO, P1 and P2 are: no P fertilizer, P inputs
corresponding to P export by crop and to the double
of P export, respectively. -

Two experimental plots of the Walloon Agricultural Research Center (Gembloux) were
sampled. Established since, respectively, 1967 and 1959 in a loamy soil, these
experimental plots evaluate the effect of 3 P and K input levels and different organic
inputs on the production.

Soils samples were taken in plots and analyzed in laboratory. So, different P indicators
(degree of P saturation, total P, inorganic P, available P and water-soluble P) and
edaphic parameters (TOC, pH, ...) were determined.

Below, you can find some example of questions that were studied with long-term experimentation.

The study of evolution of P content is possible with long-term experimental plots.
The acetate-lactate P (P, ) content of the soil, high at the beginning of the experiment,
decreased even when the inputs correspond to compensation of P removed by the
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Meanly, zero P-input engenders a decrease of yield of 7%, while a double input increases yield Total P 048 053
of 2% in comparison to plots with an input corresponding to crop export. Financially (taking Relationships with Mineral P 043 0.50
into account the profit explained by yield differences but also price of fertilizers), the zero P yields O'EBI“:" 002 008
B . - - . . Avail P 0.44 0.54
input option does not seem profitable in the long-term, except for years with both low prices P‘:X';a;d P—r— 048 =
for crops and low difference between yields. P extracted by oxalate (Po) 052 056
Similarly, double input of P removed by the previous crop is never financially sustainable. Degree of P saturation (DPS) 051 053
Mean relative yields 93% 100% 102%

To conclude, long-term experimental plots permit to answer to different agronomical but also environmental questions. Moreover, these
plots help to study the sustainability of cropping systems in real situations and to determine appropriate management of P.
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