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Aims of study:

* Using a soil independent approach to assess potential P
losses from agricultural areas

e Determining a correlation between potential plant
available (PCAL) and water soluble (WSP) phosphorus

* Applying the above mentioned DPS approach to create a
risk map of P losses for Germany which provides spatial
differentiated input data for modeling of P emissions from
agricultural areas

e Existing PCAL data from agricultural soils was gathered from
German authorities (see citations), P data from extraction
with double lactate was transformed into PCAL data by
correlations published by Schick et al. (2013)

* Inclusion of existing PCAL data by applying PCAL-WSP and
WSP-DPS correlations to create a DPS map

Fig.2 Degree of phosphorus saturation (in %) for arable land in
Germany (areas with black outline are input data for
extrapolation on district level; data for BY and TH was provided
on district level)

Based on our results existing soil PCAL data can be used to calculate WSP data according to WSP = 0,2646 PCAL. The complex
parameter DPS, which is widely accepted as risk parameter for the P loss potential from arable land, can be calculated by
correlation between WSP and DPS. The delineated DPS map including data from German authorities shows elevated risks of
high P losses from arable land. With our results we provide an approach to create spatially distributed input data for an

Background:
In Germany calcium acetate lactate extraction (PCAL) is
= commonly used to estimate plant available phosphorus in soils.
.g However, PCAL cannot directly be used to estimate potential
g dissolved P losses from agricultural areas.
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5 | The degree of phosphorus saturation (DPS) of soils is a
£ | worldwide accepted parameter to estimate the risk of P losses
and is closely correlated to WSP (Pothig et al. 2010) resulting in
a soil type independent function: DPS=100/(1+1.25 - WSP9-75),
e Application of PCAL extraction to 53 soils from Brandenburg
% and Bavaria (sandy-, loamy-, calcareous- and decomposed
o peat soils) according to VDLUFA (2002), reducing agent
= changed: NH,OH-HCl and SnCl, (Fischer et al. 2015)
§ e WSP extraction and conversion from WSP to DPS according
to Pothig et al. (2010)
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Fig.1 Correlation between PCAL and WSP for investigated soils
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S 1) PCAL-WSP correlation (Fig.1):
o * Independent of soil types our analyses resulted in two linear
o functions with different gradients for soils without and with
CaCo,, the latter caused by shifts in the pH values of the CAL
extraction solutions (not shown)
* A conversion factor of 1.7027 for soils containing CaCO, allowed
the application of one regression to all soils (Fig.1)
2) Application of DPS approach (Fig.2):
e DPS shows a high spatial variability mostly varying between 80%
and 95% saturation
e Soils with DPS values higher than 80% (Pothig et al. 2010) have
a high risk of dissolved P losses
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O | harmonized modelling of dissolved phosphorus losses on large scales based on existing field data.

Data:

BY: Bayrische Landesanstalt fur Landwirtschaft (2014), BW: Landwirtschaftliches Technologiezentrum
Augustenberg (2014), MV: Landesamt fir Umwelt, Naturschutz und Geologie Mecklenburg-Vorpommern (2015),
RP/SL: Dienstleistungszentrum Léndlicher Raum Rheinhessen-Nahe-Hunsriick/Fritsch (2015), SH: Landesamt fur
Landwirtschaft, Umwelt und l&ndliche Rdume des Landes Schleswig-Holstein (2015), TH: Thiringer Landesanstalt

fir Landwirtschaft (2013)



