Agroscope good food, healthy environment

Agroscope, AOU | 2017

(16th International Conference on Chemistry and the Environment, ICCE, Oslo)

Screening of plant protection products (PPP)

in agricultural soils

First results of the Swiss Soil Monitoring Network NABO

Wachter Daniel, Gubler Andreas, Schwab Peter, Meuli Reto G., Bucheli Thomas, Keller Armin
Agroscope, CH-8046 Zurich; www.agroscope.ch; daniel.waechter@agroscope.admin.ch

Method & Sampling

In collaboration with the EAWAG (Switzerland) an
analytical method was developed to detect “modern”
pesticides in soil. Using QUEChERS and LC-HRMS 90
pesticides can be detected. We analysed soil samples
from agricultural sites of the Swiss Soil Monitoring
Network (NABO), for which also detailed PPP application
data have been recorded (Chiaia-Hernandez 2017). The
sites represent current pest management in Swiss
agriculture. The land use of the 14 selected monitoring
sites were:

+ Cropland (Cl) 7 sites
* Orchards (Or) 3 sites
* Vegetable growing (Ve) 1 site

+ Viticulture (Vi) 3 sites

Pesticides detected

In 73% of all cases the applied pesticide can be detected
in the soil sample. According to the land management
data, in 84% of the cases the last application occurred
more than one year prior to the sampling date.
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Applied and measured pesticides for the 14 investigated NABO soil sites (cropland sites
(Cl); orchards (Or), vegetable growing (Ve), and viticulture (Vi)) between 1995 and 2008:
number of pesticides applied per year between 1995 and 2008 (boxplot) and pesticides
found in the soil samples (triangles)

Predicted environmental concentration (PEC)

PECs were calculated using the FOCUS model (1997,
Simple PECs calculations assuming first order
dissipation). However, the measured values in soil did not

fit the calculated PECs.
Is the PEC higher than the
analytical limit of detection?

Was the pesticide
detected?
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Potential Risk
Using ecotox data from the PPDB, a potential risk
coefficient (pRQ) for each pesticide can be calculated:

__ environmental concentration
PRQ =
NOEC % 0.2

Summing up all pRQs form parent pesticides in one
sample, a pRQ mix can be identified. In 14% of the cases
the pRQmix was higher than 2 indicating that for such
cases the the concentration in soil was two times higher
than the lowest NOEC*0.2 value.

29% 17%
H no

With regard to the land use types, the highest risk was
found in orchards. In particular, high risks were caused by
the chemical substances Imidacloprid, Chlorpyrifos and
Linurone.

Summary

» Screening of soils from14 monitoring sites using
QUEChERS and LC-HRMS to analyse 90
pesticides as targets (Ai)
In 74 % of the cases, applied Ai can be detected in
soil samples

In 84 % of the cases the last application at the site
was more than a year ago before soil sampling
Measured and predicted values do not fit (yet)
Orchards revealed the highest pRQ
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nationale bodenbeobachtung

observatoire national des sols

osservatorio nazionale dei suoli
I swiss soil monitoring network

Schweizerische Eidgenossenschaft Federal Department of Economic Affairs,
g Confédération suisse Education and Research EAER
Confederazione Svizzera Agroscope
Confederaziun svizra

Swiss Confederation



