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Solutions based on validated assessment tools

Soil persistence or residence time in soil is governed by a) properties of the soil matrix, b) intrinsic chemical 
propensities, and c) transformation and transport processes governed by driving environmental variables

 How to consider persistence in risk assessment ?

Soil is a filter, buffer and transformation system for chemicals, with known interactions between
dissipation processes, driving environmental variables and geographic distribution
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Dissipation processes in and from the soil Driving variables and functional relations
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Soil matrix, 
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microbial activity
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Measured Accumulation (33 a.i., > 50 plots) 
 No further increase of the maximum 

concentration after a few years (2-5)
 Max. conc. < 2x higher than 1st application

Field soil accumulation study
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Prediction of field persistence/exposure
 Scientific/regulatory accepted methods
 Many validation exercises
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where
Ea = Arrhenius activation energy (kJ/mol)
R = gas constant (0.008314 kJ K-1 mol-1)
T = soil temperature (K)
Tref = ref. soil temperature (20 °C = 293.15 K)
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where
‘FC’ = at field capacity, i.e matric suction of pF = 2
θ = volume fraction of water in soil (m3 / m3) 
B = moisture-dependency parameter (-)

EFSA soil scenarios

[general figures]

DegT50 
@ 20°C

North
∅ 4.7 °C

Centre
∅ 8.0 °C

South
∅ 11.0 °C

100 d 193% 159% 141%

365 d 553% 421% 350%

Simulated Accumulation
 PERSAM calculations

with EFSA soil scenarios

Accumulation in soil (Ct in 0-20 cm)
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Accumulation studies with „persistent“ pesticides

supplement to: 
Degradation, persistence and exposure of pesticides in soil under different 
environmental scenarios - simulation and measurements”; 
B. Gottesbüren
BASF SE, Crop Protection, APD/EF - LI444, 67117 Limburgerhof, Germany.  E-mail: bernhard.gottesbueren@basf.com

0

50

100

150

200

250

R
es

id
ue

 (g
 a

i/h
a)

ECPA1 - Compound 1

0.00

0.02

0.04

0.06

0.08

0.10

0.12

R
es

id
ue

 [m
g/

kg
]

ECPA2- Compound 2

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

R
ei

su
e 

[m
g/

kg
]

ECPA3- Compound 3

0

0.05

0.1

0.15

0.2

0.25

0.3

R
ei

ds
ue

 [m
g/

kg
]

ECPA4 - Compound 4

0

100

200

300

400

500

600

700

800

900

19.04.2001 05.11.2001 24.05.2002 10.12.2002 28.06.2003 14.01.2004 01.08.2004 17.02.2005 05.09.2005

R
es

id
ue

 [g
 / 

ha
]

ECPA5 - Compound 3
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ECPA6 - Compound 4

0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140

R
es

id
ue

 [m
g/

kg
]

ECPA7 - Compound 4
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ECPA8 - Compound 4
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ECPA9 - Compound 4
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ECPA10 - Compound 4
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ECPA11 - Compound 5
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ECPA12 - Compound 5
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ECPA13 - Compound 5
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ECPA 14  - Compound 5
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Compound B
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