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The summaries and evaluations contained in this document are based on unpublished 
proprietary data submitted for the purpose of the assessment undertaken by the regulatory 
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basis of the summaries and evaluation of unpublished proprietary data contained in this 
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CA 7  FATE AND BEHAVIOUR IN THE ENVIRONMENT 
Data on the fate and behaviour of trifloxystrobin (CGA 279202) in soil, water, sediment and air were 
submitted within the EU Dossier (Baseline Dossier), which resulted in the Annex I inclusion under 
Directive 91/414/EEC in 2003. In the Supplemental Dossier for renewal of approval of trifloxystrobin 
presented here only those environmental fate studies are described in sections 7.1 to 7.5, which were 
not submitted within the Baseline Dossier. However, for a better understanding of the behaviour of 
trifloxystrobin in soil, water and sediment, short summaries including the results of all environmental 
fate studies are given additionally in this summary in sections CA 7.1, CA 7.1.3.1 and CA 7.2. 
 
The studies concerning the fate and behaviour of trifloxystrobin in the environment were conducted 
using two different radiolabel positions, [14C-GP] and [14C-TP], as well as unlabelled trifloxystrobin. 
These radiolabel positions are sufficient to define the route of degradation of trifloxystrobin. The 
structure of trifloxystrobin and the positions of the different radiolabels are as follows: 
 
Structural formula of trifloxystrobin (CGA 279202, 
EE-isomer): 
 
*: 14C-labeling position of [14C-GP] (short form used 

in this summary) 
= [glyoxyl-phenyl-(U)-14C] 
= [phenyl (A)-U-14C] 
= [benzene acetic-UL-14C] 
= [benzeneacetic-phenyl-UL-14C] 

 
#: 14C-labeling position of [14C-TP] (short form used 

in this summary) 
= [trifluoromethyl-phenyl-(U)-14C] 
= [CF3-phenyl-(U)-14C] 
= [phenyl (B)-U-14C] 

O
CH3

N
O

CH3

O
N

CH3

O

CF3
*

#E

E

 

 
The results of the studies are summarized in the following sections 7.1 to 7.5. The proposed 
degradation pathways in soil, water and sediment are given in Figure 7.1.1- 1 and Figure 7.2- 1, 
respectively. 
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In addition, studies have been performed with the radiolabelled and unlabelled major degradation 
products CGA 357261, CGA 321113, CGA 373466, CGA 381318, NOA 413161, NOA 413163, 
CGA 357276 and NOA 409480: 
 
Structural formula of CGA 357261 (ZE-isomer): 
 
#: 14C-labeling position of [14C-TP] (short form used 

in this summary) 
= [CF3-phenyl-(U)-14C] 
= [phenyl-(B)-U-14C] 

O
CH3

N
O

CH3

O
N

O

CH3

CF3

E

Z

#

 

Structural formula of CGA 321113 (EE-isomer): 
 
*: 14C-labeling position of [14C-GP] (short form used 

in this summary) 
= [glyoxyl-phenyl-U-14C] 
= [benzeneacetic-phenyl-UL-14C] 

OH

N
O

CH3

O
N

CH3

O

CF3
*

E

E

 

Structural formula of CGA 373466 (ZE-isomer): 
 
*: 14C-labeling position of [14C-GP] (short form used 

in this summary) 
= [glyoxyl-phenyl-(U)-14C] 
= [benzeneacetic-phenyl-UL-14C] 

OH

N
O

CH3

O
N

O

CH3

CF3

E

Z*

 
Structural formula of CGA 381318 (ZZ-isomer): 
 
*: 14C-labeling position of [14C-GP] (short form used 

in this summary) 
= [benzeneacetic-phenyl-UL-14C] 

OH

N

O
N

O

CH3

CF3

O
CH3

Z

Z*

 

Structural formula of NOA 413161 (ZE-isomer): 
 
*: 14C-labeling position of [14C-GP] (short form used 

in this summary) 
= [glyoxyl-phenyl-U-14C] 
= [(UL-14C-phenyl)-acetic acid] 
= [benzeneacetic-phenyl-UL-14C] OH

N
O

CH3

O
N

O

CF3

OHO

*

E

Z
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Structural formula of NOA 413163 (EE-isomer): 
 
*: 14C-labeling position of [14C-GP] (short form used 

in this summary) 
= [glyoxyl-phenyl-(U)-14C] 
= [(UL-14C-phenyl)-acetic acid] 
= [benzeneacetic-phenyl-UL-14C] 

OH

N
O

CH3

O
N

O

CF3

OH

O

E

E*

 

Structural formula of CGA 357276 (E-isomer): 
 
#: 14C-labeling position of [14C-TP] (short form used 

in this summary) 
= [CF3-phenyl-(U)-14C] 
= [phenyl (B)-U-14C] 

O
N

CH3

CF3

CN
#

E

 
Structural formula of NOA 409480 (Z-isomer): 
 
*: 14C-labeling position of [14C-GP] (short form used 

in this summary) 
= [benzonitrile-ring-UL-14C] O

N CH3

CF3

CN

Z*

 
 
In original reports study authors may have used different names or codes for degradation products of 
trifloxystrobin. In this summary, a single name or a single code is used for each degradation product. 
A full list containing structural formula, various names, short forms, codes and occurrences of 
degradation products is provided as Document N3. 
 

CA 7.1  Fate and behaviour in soil 
Trifloxystrobin (EE) is rapidly degraded in soil to the major degradation products carbon dioxide, 
CGA 321113 (EE), NOA 413161 (ZE) and CGA 357276 (E), and non-extractable residues. In 
presence of light, the major E/Z isomers (in this summary referred to as “photodegradation products”) 
CGA 357261 (ZE), CGA 373466 (ZE), CGA 381318 (ZZ), NOA 413163 (EE) and NOA 409480 (Z) 
of trifloxystrobin (EE) and its major degradation products CGA 321113 (EE), NOA 413161 (ZE) and 
CGA 357276 (E) are observed, as well as the major volatile degradation product CGA 107170. 
However, the degradation of trifloxystrobin in soil is driven by microbial degradation under typical 
conditions in the environment and photodegradation plays only a minor role in the overall fate of 
trifloxystrobin. More details for the route and rates of degradation of trifloxystrobin and its major 
degradation products in soil are given in section CA 7.1.1 and section CA 7.1.2, respectively. 
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CA 7.1.1  Route of degradation in soil 
The route of degradation of trifloxystrobin in soil was studied using two different radiolabel positions,  
[14C-GP] and [14C-TP]. The studies have been performed in a number of soils in the laboratory at 
different temperatures and soil moistures, and under semi-field conditions (lysimeters and field plot). 
The maximum occurrences of degradation products in percentage of applied radioactivity [% AR] are 
given as means of duplicates and may slightly differ from the List of Endpoints (SANCO/4339/2000-
Final, 7 April 2003). 
 
Under aerobic conditions in the dark in the laboratory, trifloxystrobin (EE) was degraded to carbon 
dioxide with a range of 4.3 to 63.5% AR for the [14C-GP]-label and a maximum amount of 56.6% AR 
for the [14C-TP]-label. Besides the formation of carbon dioxide, three major degradation products were 
identified with the following maximum amounts: CGA 321113 (EE) with 96.8% AR, 
NOA 413161 (ZE) with 13.6% AR (dark samples of soil photolysis) and CGA 357276 (E) with 
5.6% AR. Non-extractable residues (NER) ranged from 8.8 to 27.4% AR for the [14C-GP]-label and 
reached a maximum amount of 26.8% AR for the [14C-TP]-label. CGA 357276 (E) is newly addressed 
as soil degradation product in this Supplemental Dossier. 
 
Under anaerobic conditions in the dark in the laboratory, CGA 321113 (EE) was identified as the 
single major degradation product with a maximum amount of 97.0% AR. Formation of carbon dioxide 
was very low with a maximum amount of 0.4% AR. NER reached a maximum amount of 6.8% AR. 
 
Under photolytic conditions in the laboratory, the rate of degradation of trifloxystrobin (EE) was 
mainly influenced by biotic processes, but the route of degradation differed with regard to 
E/Z isomerization (in this summary referred to as “photodegradation products”). Trifloxystrobin (EE) 
isomerized to its major E/Z isomer CGA 357261 (ZE) with max. 15.5% AR and to its minor 
E/Z isomer CGA 357262 (ZZ) with max. 5.1% AR. The maximum amount of 5.1% AR of 
CGA 357262 (ZZ) was found only at one single sampling interval and was below 5% AR at all 
following sampling intervals. Trifloxystrobin (EE) and its E/Z isomers were degraded to the major 
degradation product CGA 321113 (EE) with max. 57.4% AR and its major E/Z isomers 
CGA 373466 (ZE) with max. 42.5% AR and CGA 381318 (ZZ) with max. 6.2% AR by microbial ester 
cleavage and E/Z isomerization. Further microbial degradation led to the major photodegradation 
products NOA 413163 (EE) with max. 6.0% AR and NOA 409480 (Z) with max. 9.3% AR. 
Furthermore, the major volatile degradation product CGA 107170 was formed with a maximum 
amount of 7.9% AR by cleavage of the bridge between the aromatic ring systems. Formation of carbon 
dioxide was low with a maximum amount of 1.9% AR. NER reached a maximum amount of 
26.1% AR. CGA 381318 (ZZ), NOA 409480 (Z) are newly addressed as soil degradation products and 
CGA 107170 (volatile) with regard to air in this Supplemental Dossier. 
 
Under semi-field conditions in presence of light, the degradation products CGA 357261 (ZE), 
CGA 357262 (ZZ), CGA 321113 (EE), CGA 373466 (ZE), NOA 413161 (ZE) and NOA 413163 (EE) 
were identified as the most important ones. 
 
The proposed degradation pathway of trifloxystrobin in soil is shown in Figure 7.1.1- 1. 
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Figure 7.1.1- 1: Proposed degradation pathway of trifloxystrobin in soil (major 

degradation products) 
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CA 7.1.1.1  Aerobic degradation 
The route of degradation of trifloxystrobin in soil under aerobic conditions in the laboratory and under 
semi-field conditions (lysimeters and field plot) was evaluated during the Annex I inclusion using two 
radiolabel positions, [14C-GP] and [14C-TP], and was accepted by the European Commission 
(SANCO/4339/2000-Final, 7 April 2003). The following studies are included in the Baseline Dossier: 
 

Annex Point / Reference No Author(s) Year Document No 
KCA 7.1.1.1 /01 aa-Fvär?). Q, 1997 M-033008-01-1 
KCA 7.1.1.1 /02 u!f.Fzzc-c ,Ä 1997 M-033147-01-1 
KCA 7.1.1.1 /03 äI.Sea_t F, ,カ 1997 M-033394-01-1 
KCA 7.1.1.1 /04 j/e6_UJ龾?q. ,F 1997 M-033459-01-1 
KCA 7.1.1.1 /05 lzpぢcbÜ:J6. S, 1997 M-033453-01-1 
KCA 7.1.1.1 /06 K?jた. T, U,; Üctくt/zzcj. B, 1997 M-033705-01-1 
KCA 7.1.1.1 /07 :.Gtenitä! Ü, 1998 M-051722-04-1 
KCA 7.1.1.1 /08 ÄIJJx. ,Ö 1997 M-033523-02-1 

 
No additional studies are submitted within this Supplemental Dossier for the trifloxystrobin renewal of 
approval. The degradation product CGA 357276 is newly addressed as soil degradation product in this 
Supplemental Dossier because it was formed above the new identification triggers in aerobic soil 
degradation study M-033394-01-1 (Baseline Dossier, KCA 7.1.1.1 /03). A summary of the route of 
degradation of trifloxystrobin in soil is given in section CA 7.1.1 and Figure 7.1.1- 1. 
 

CA 7.1.1.2  Anaerobic degradation 
The route of degradation of trifloxystrobin in soil under anaerobic conditions in the dark in the 
laboratory was evaluated during the Annex I inclusion using one radiolabel position, [14C-GP], and 
was accepted by the European Commission (SANCO/4339/2000-Final, 7 April 2003). The following 
study is included in the Baseline Dossier:  
 

Annex Point / Reference No Author(s) Year Document No 
KCA 7.1.1.2 /01 ädj:z.S/2 ノ, O, 1996 M-033427-01-1 

 
No additional studies are submitted within this Supplemental Dossier for the trifloxystrobin renewal of 
approval. A summary of the route of degradation of trifloxystrobin in soil is given in section CA 7.1.1 
and Figure 7.1.1- 1. 
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CA 7.1.1.3  Soil photolysis 
The route of degradation of trifloxystrobin in soil under photolytic conditions in the laboratory was 
evaluated during the Annex I inclusion using two radiolabel positions, [14C-GP] and [14C-TP], and was 
accepted by the European Commission (SANCO/4339/2000-Final, 7 April 2003). The following 
studies are included in the Baseline Dossier:  
 

Annex Point / Reference No Author(s) Year Document No 
KCA 7.1.1.3 /01 Atlzq.Jqえc5 S, 1997 M-033410-01-1 
KCA 7.1.1.3 /02 カJoj/?0えz_. S, 1997 M-033420-01-1 

 
Two additional studies have been performed for trifloxystrobin and are submitted within this 
Supplemental Dossier for the trifloxystrobin renewal of approval using two radiolabel positions,  
[14C-GP] and [14C-TP]. A summary of the route of degradation of trifloxystrobin in soil is given in 
section CA 7.1.1 and Figure 7.1.1- 1. 
 
 

Report: KCA 7.1.1.3 /03; ä_ノ7§, S. P.; 1997 
Title: Photodegradation of [Phenyl (B)-U-14C]-CGA-279202 on a Loamy Sand under 

Artificial Sunlight Irradiation 
Report No: 31-95 
Document No: M-049459-01-1 
Guidelines: - US EPA Pesticide Assessment Guidelines, Subdivision N, Section 161-3 
GLP: Yes 
Justification: New data / guideline requirement: 

Degradation products NOA 409480 (soil) and CGA 107170 (volatile) formed 
above the new identification triggers 

 
Executive Summary 
 
The photolytic route and rate of degradation of [14C-TP]trifloxystrobin were studied in one soil under 
exposure to simulated sunlight in the laboratory for 30 days at 25 ± 1 °C and a soil moisture of 75% of 
the field capacity at 1/3 bar:  
 

Soil Source Texture (USDA) pH OC [%] 
North Carolina Louisburg, USA loamy sand 7.3 0.3 

 
A study application rate of approximately 2.8 mg per kg soil dry weight was applied. 
 
30 days of incubation under exposure to simulated sunlight were equivalent to 32.0 and 49.5 days in 
Phoenix (Arizona, USA) and Athens (Greece), respectively. For comparison, additional samples were 
incubated in the dark. 
 
Mean material balances ranged from 85.8 to 99.2% of applied radioactivity [% AR] for irradiated 
samples and from 98.7 to 102.3% AR for dark samples. 
 
The maximum amount of carbon dioxide was 1.3 and 2.7% AR at study end (DAT-30) in irradiated 
and dark samples, respectively. The maximum amount of volatile organic compounds was 9.6 and 
0.7% AR at DAT-30 in irradiated and dark samples, respectively. The volatile degradation product 
CGA 107170 was identified in irradiated samples with a maximum amount of 7.9% AR at DAT-30. 
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Extractable residues decreased from study start (DAT-0) to DAT-30 from 97.5 to 73.4% AR in 
irradiated samples and from 96.8 to 88.9% AR in dark samples. 
 
Non-extractable residues remained constant from DAT-0 to DAT-30 at approximately 2% AR in 
irradiated samples and increased from 1.8 to 6.2% AR in dark samples. 
 
The amount of trifloxystrobin in the soil extracts decreased from DAT-0 to DAT-30 from 97.5 to 
12.7% AR in irradiated samples and from 96.8 to 11.5% AR in dark samples, thus not indicating a 
significant difference in the rate of degradation. However, the route of degradation of trifloxystrobin 
differed between irradiated and dark samples with regard to E/Z isomerization. 
 
In irradiated samples, trifloxystrobin (EE) isomerized to its E/Z isomers CGA 357261 (ZE) (max. 
9.3% AR at DAT-21), CGA 357262 (ZZ) (max. 4.1% AR at DAT-21) and CGA 331409 (EZ) (max. 
3.4% AR at DAT-14). Trifloxystrobin (EE) and its E/Z isomers were degraded to CGA 321113 (EE) 
(max. 17.2% AR at DAT-2) and its E/Z isomer CGA 373466 (ZE) (max. 24.8% AR at DAT-30) by 
microbial ester cleavage and E/Z isomerization. Furthermore, NOA 409480 (Z) (max. 9.3% AR at 
DAT-21) was formed.  
 
In dark samples, trifloxystrobin (EE) was degraded to CGA 321113 (EE) (max. 72.3% AR at DAT-7) 
and NOA 413161 (ZE) (max. 13.6% AR at DAT-30). 
 
The DT50 values were calculated using single first order kinetics, resulting in experimental half-lives 
for trifloxystrobin of 2.1 and 2.3 days in the irradiated and dark samples, respectively. Thus, the net 
photodegradation rate constant was calculated to 0.038 day-1, resulting in a net photolytic half-life of 
18.2 days. Based on the experimental DT50 value of 2.1 days for irradiated samples, the DT50 value of 
trifloxystrobin under environmental conditions is calculated to be e.g. 4.5 and 6.9 solar summer days 
at Phoenix and Athens, respectively. 
 
It is concluded that the degradation of trifloxystrobin is driven by microbial degradation under typical 
conditions in the environment and photodegradation plays only a minor role in the overall fate of 
trifloxystrobin. 
 
I.  MATERIALS AND METHODS 
 
A.  MATERIALS 
 
1.  Test Item 
[phenyl (B)-U-14C]-CGA-279202 
Reference No: CAS-VIII-53-1 
Specific Activity: 1.70 MBq/mg (46.0 µCi/mg) 
Radiochemical Purity: 97.9% 
Chemical Purity: 97.7% 
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2.  Test Soil 
One soil was used (see Table 7.1.1.3- 1), which was sampled freshly from the field and sieved to a 
particle size of ≤ 2 mm. 
 
Table 7.1.1.3- 1:  Physico-chemical properties of test soil 

Parameter Results / Units 

Soil Designation North Carolina 
Geographic Location  

City Louisburg 
State North Carolina 
Country USA 

Soil Taxonomic Classification (USDA) no information available 
Soil Series no information available 
Textural Class (USDA) loamy sand 

Sand [50 µm – 2 mm] 81% 
Silt [2 µm – 50 µm] 10% 
Clay [< 2 µm] 9% 

pH 7.3 
Organic Carbon 0.3% 
Organic Matter 1 0.5% 
Cation Exchange Capacity [meq/100 g] 3.9 
Water Holding Capacity at 1/3 bar (pF 2.5) 8.3% 
Bulk Density (disturbed) [g/cm3] 1.20 
Microbial Viability [CFU/g soil DW]  

DAT-0 6.3 x 106 
DAT-30, irradiated sample 7.0 x 106 
DAT-30, dark sample 2.0 x 107 

1  % organic matter = % organic carbon x 1.724 
CFU: colony forming units 
DAT: days after treatment 
DW: dry weight 
USDA: United States Department of Agriculture 

 
B.  STUDY DESIGN 
 
1.  Experimental Conditions 
The flow-through test system for photolytic degradation in soil consisted of a proprietary soil 
photolysis apparatus containing a water-jacketed chamber with12 steel plates. The chamber was 
closed with a quartz glass cover and a flow of humidified air was maintained. The air-flow output was 
connected to a series of trapping solutions (toluene, ethylene glycol and 2 N potassium hydroxide) for 
adsorption of volatile organic compounds (VOC) and carbon dioxide.  
 
For preparation of the test systems, 7 g dry weight equivalents of the sieved soil (equilibrated at 
25 °C and a soil moisture of 75% field capacity (FC) at 1/3 bar) were weighed into each steel plate, 
resulting in a soil layer of approximately 2 mm thickness. For the DAT-0 samples, the soil was 
weighed directly into soil extraction vials. 
 
The study application rate (SAR) was approximately 2.8 mg per kg soil dry weight, resulting in a SAR 
of 19.5 µg [14C-TP]trifloxystrobin per steel plate or soil extraction vial.  
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The test item was applied dropwise onto the soil surface of the respective steel plates or soil extraction 
vials in 75 µL acetonitrile using a syringe.  
 
The irradiated test systems were incubated with a 12-hour light / 12-hour dark artificial sunlight cycle 
for 30 days at 25 ±  1°C and a soil moisture of 75% FC at 1/3 bar in a Suntest® unit containing a 
Xenon lamp simulating natural sunlight. The light emission was filtered with a 290 nm cut-off  
UV-filter, which eliminated all wavelengths < 290 nm. The intensity of the Xenon lamp was 
determined at the beginning and the end of the overall test period using a radiometer and photodetector 
assembly and was calculated as 765 W/m2 for 300 to 2450 nm. The radiation intensity and exposure 
time under experimental conditions can be related to natural solar radiation at e.g. Phoenix (Arizona, 
USA), representing extraordinary conditions, or Athens (Greece). At this light intensity, it takes 11.3 
and 7.3 hours in the Suntest® unit to equal one solar summer day at Phoenix and Athens, respectively. 
Therefore, the equivalent of 30 solar days is achieved by this design using a 12-hour light / 12-hour 
dark cycle for approximately 28.2 and 18.3 days for Phoenix and Athens, respectively. 
 
The dark test systems were incubated in the dark for 30 days at 25 ±  1°C and a soil moisture of 
75% FC at 1/3 bar in an incubator. 
 
2.  Sampling 
Six sampling intervals were distributed over the entire incubation period of 30 days. Duplicate 
samples (steel plates or soil extraction vials) were processed and analysed 0, 2, 7, 14, 21 and 30 days 
after treatment (DAT) for both irradiated and dark samples. Trapping solutions for adsorption of VOC 
and carbon dioxide were sampled and replaced at each sampling interval. In the irradiated test system, 
the toluene trapping solutions were also sampled and replaced on DAT-9 and DAT-12. Microbial 
viability of the soil was determined at DAT-0 and DAT-30. 
 
3.  Analytical Procedures 
The radioactivity content of the toluene, ethylene glycol and 2 N potassium hydroxide trapping 
solutions was determined by liquid scintillation counting (LSC). 
 
The entire soil of each sample was extracted six times using a sonicator bath, three times using 
acetonitrile/waterpH 4 4/1 (v/v) and three times using acetone/2 M acetic acid 4/1 (v/v). After each 
extraction step, extract and soil were separated by centrifugation and decantation. The radioactivity 
content of the combined acetonitrile soil extracts and the combined acetone soil extracts was 
determined by LSC. Aliquots of the soil extracts were filtered, concentrated and analysed by reversed 
phase HPLC/radiodetection. The limit of detection for HPLC/radiodetection analysis of the soil 
extracts was 0.03% AR.  
 
Non-extractable residues were determined by combustion/LSC.  
 
Test item and degradation products were identified by HPLC and 2D-TLC co-chromatography with 
reference items and by HPLC-MS.  
 
The degradation kinetics of the test item was determined using single first order kinetics. Input 
datasets were the mean residual amounts found at each sampling interval. DT50 values were calculated 
from the resulting parameters. 
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II.  RESULTS AND DISCUSSION 
 
Results indicated that the anticipated standardized conditions were maintained over the duration of the 
laboratory study. 
 
A. DATA 
 
Table 7.1.1.3- 2: Photodegradation of trifloxystrobin in soil North Carolina (mean values 

expressed as % AR) 
  

DAT 
Compound Mean 0 2 7 14 21 30 

trifloxystrobin (EE) irradiated 97.5 49.5 40.0 28.2 27.3 12.7 
dark 96.8 53.1 25.0 26.9 25.0 11.5 

CGA 331409 (EZ) irradiated n.d. 1.7 3.1 3.4 2.9 1.6 
dark n.d. n.d. n.d. n.d. n.d. n.d. 

CGA 357262 (ZZ) irradiated n.d. 2.1 3.3 4.0 4.1 3.2 
dark n.d. n.d. n.d. n.d. n.d. n.d. 

CGA 357276 (E) irradiated n.d. n.d. n.d. n.d. n.d. n.d. 
dark n.d. n.d. n.d. n.d. n.d. 0.9 

CGA 357261 (ZE) + 
NOA 409480 (Z) 1 

irradiated n.d. 13.6 13.5 17.2 18.5 1 9.4 
dark n.d. 1.3 n.d. n.d. 1.1 n.d. 

CGA 321113 (EE) irradiated n.d. 17.2 15.3 15.1 13.9 16.2 
dark n.d. 43.9 72.3 67.2 64.1 56.1 

CGA 373466 (ZE) irradiated n.d. 12.3 16.4 15.8 16.9 24.8 
dark n.d. 1.9 0.4 0.8 0.8 0.3 

NOA 413161 (ZE) irradiated n.d. n.d. n.d. n.d. n.d. n.d. 
dark n.d. n.d. n.d. 1.1 1.3 13.6 

Non-Extractable 
Residues 

irradiated 1.7 1.3 1.4 2.2 2.0 1.6 
dark 1.8 0.9 2.1 4.2 4.1 6.2 

n.d.: not detected, n.a.: not analysed, DAT: days after treatment 
1  Resolving into two photodegradation products by TLC with approximately equal proportions and therefore 

a maximum amount of 9.3% AR at DAT-21 for each photodegradation product. 
 
Table 7.1.1.3- 3: Photodegradation of trifloxystrobin in soil North Carolina – distribution of 

volatiles (expressed as % AR) 
  

DAT  
Traps Mean 2 7 9 12 14 21 30 Cumulative 

Toluene 1 irradiated 0.4 1.1 0.5 1.5 0.9 0.3 3.1 7.9 1 
dark n.d. 0.1 N/A N/A 0.1 n.d. n.d. 0.3 

Ethylene Glycol irradiated n.d. 0.3 N/A N/A 0.1 n.d. 1.1 1.7 
dark 0.1 0.1 N/A N/A 0.2 n.d. n.d. 0.4 

Potassium 
Hydroxide 

irradiated 0.3 0.2 N/A N/A 0.3 0.3 0.2 1.3 
dark 0.3 0.5 N/A N/A 0.6 0.5 0.8 2.7 

Daily Total irradiated 0.7 1.6 0.5 1.5 1.4 0.7 4.5 10.9 
dark 0.4 0.7 N/A N/A 1.0 0.5 0.8 3.4 

n.d.: not detected, N/A: not applicable, DAT: days after treatment 
1  CGA 107170 was identified as volatile degradation product in toluene trap of irradiated test system. 
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B. MATERIAL BALANCE 
 
Mean material balances ranged from 85.8 to 99.2% of applied radioactivity [% AR] for irradiated 
samples and from 98.7 to 102.3% AR for dark samples. 
 
C. EXTRACTABLE AND NON-EXTRACTABLE RESIDUES 
 
Extractable residues decreased from study start (DAT-0) to study end (DAT-30) from 97.5 to 
73.4% AR in irradiated samples and from 96.8 to 88.9% AR in dark samples. Non-extractable residues 
remained constant from DAT-0 to DAT-30 at approximately 2% AR in irradiated samples and 
increased from 1.8 to 6.2% AR in dark samples. 
 
D. VOLATILES 
 
The maximum amount of carbon dioxide was 1.3 and 2.7% AR at DAT-30 in irradiated and dark 
samples, respectively. The maximum amount of volatile organic compounds was 9.6 and 0.7% AR at 
DAT-30 in irradiated and dark samples, respectively. The volatile degradation product CGA 107170 
was identified in irradiated samples with a maximum amount of 7.9% AR at DAT-30.  
 
The results are included in the summary of the route of degradation of trifloxystrobin in soil given in 
section CA 7.1.1 and Figure 7.1.1- 1. The degradation of CGA 107170 in air is addressed in 
section CA 7.3.1. 
 
E. DEGRADATION OF PARENT COMPOUND 
 
The amount of trifloxystrobin in the soil extracts decreased from DAT-0 to DAT-30 from 97.5 to 
12.7% AR in irradiated samples and from 96.8 to 11.5% AR in dark samples, thus not indicating a 
significant difference in the rate of degradation. However, the route of degradation of trifloxystrobin 
differed between irradiated and dark samples with regard to E/Z isomerization. 
 
In irradiated samples, trifloxystrobin (EE) isomerized to its E/Z isomers CGA 357261 (ZE) (max. 
9.3% AR at DAT-21), CGA 357262 (ZZ) (max. 4.1% AR at DAT-21) and CGA 331409 (EZ) (max. 
3.4% AR at DAT-14). Trifloxystrobin (EE) and its E/Z isomers were degraded to CGA 321113 (EE) 
(max. 17.2% AR at DAT-2) and its E/Z isomer CGA 373466 (ZE) (max. 24.8% AR at DAT-30) by 
microbial ester cleavage and E/Z isomerization. Furthermore, NOA 409480 (Z) (max. 9.3% AR at 
DAT-21) was formed.  
 
In dark samples, trifloxystrobin (EE) was degraded to CGA 321113 (EE) (max. 72.3% AR at DAT-7) 
and NOA 413161 (ZE) (max. 13.6% AR at DAT-30). 
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The experimental DT50 values of trifloxystrobin in irradiated and dark samples were calculated using 
single first order (SFO) kinetics (see Table 7.1.1.3- 4). 
 
Table 7.1.1.3- 4: Photodegradation kinetics of trifloxystrobin in soil North Carolina 

 SFO 1 
 DT50 

(exp.) 
Rate 

Constant 
DT50 under 

natural conditions 

Net Photodegradation 
Rate Constant 2 / DT50 

Test System [days] [day-1] [days] [day-1 / days] 
Irradiated 2.1 0.34 4.5 (Phoenix, USA) 

6.9 (Athens, Greece) 
0.038 / 18.2 

Dark 2.3 0.30 no conversion 
1  SFO: single first order 
2  net photodegradation rate constant = rate constant of irradiated samples – rate constant of dark samples 

 
III.  CONCLUSIONS 

 
Trifloxystrobin was rapidly degraded in soil (experimental half-life of 2.1 days) when being exposed 
to simulated sunlight in the laboratory. The experimental half-life for dark samples was 2.3 days, 
resulting in a net experimental photolytic half-life of 18.2 days.  
 
The rate of degradation of trifloxystrobin (EE) was therefore mainly influenced by biotic processes, 
but the route of degradation (see Figure 7.1.1- 1 for degradation pathway) differed with regard to 
E/Z isomerization (in this summary referred to as “photodegradation products”). In irradiated samples, 
trifloxystrobin (EE) isomerized to its major E/Z isomer CGA 357261 (ZE). Trifloxystrobin (EE) and 
its E/Z isomer were degraded to the major degradation product CGA 321113 (EE) and its major 
E/Z isomer CGA 373466 (ZE) by microbial ester cleavage and E/Z isomerization. Further microbial 
degradation of CGA 373466 (ZE) led to the major photodegradation product NOA 409480 (Z). 
Furthermore, the major volatile degradation product CGA 107170 was formed by cleavage of the 
bridge between the aromatic ring systems. In dark samples, trifloxystrobin (EE) was degraded to the 
major microbial degradation products CGA 321113 (EE) and NOA 413161 (ZE). Formation of carbon 
dioxide was low. 
 
It is concluded that the degradation of trifloxystrobin is driven by microbial degradation under typical 
conditions in the environment and photodegradation plays only a minor role in the overall fate of 
trifloxystrobin. 
 
The results are in good agreement with the proposed photodegradation pathway of trifloxystrobin on 
soil known from studies included in the Baseline Dossier. The photodegradation product NOA 409480 
and the volatile degradation product CGA 107170 are newly addressed in soil and air in this 
Supplemental Dossier, respectively, because they were formed above the new identification triggers. 
 
The results are included in the summary of the route of degradation of trifloxystrobin in soil given in 
section CA 7.1.1 and Figure 7.1.1- 1. 
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Report: KCA 7.1.1.3 /04; F?.j(3?x H,; ゜s62?. ,E; 2013 
Title: [Benzeneacetic-phenyl-UL-14C]Trifloxystrobin: Phototransformation on Soil 
Report No: EnSa-12-0699 
Document No: M-462074-01-1 
Guidelines: - SETAC Procedures for Assessing the Environmental Fate and Ecotoxicity of 

Pesticides 
- OECD DRAFT Test Guideline: Phototransformation of Chemicals on Soil 

Surfaces 
- US EPA OCSPP Test Guideline No. 835.2410 
- Canadian PMRA Guideline DACO 8.2.3.3.1 

GLP: Yes 
Justification: New data / guideline requirement:  

Identification of degradation product M2 formed above the new identification 
triggers in soil photolysis study M-033410-01-1 (Baseline Dossier, 
KCA 7.1.1.3 /01) 

 
Executive Summary 
 
The photolytic route and rate of degradation of [14C-GP]trifloxystrobin were studied in one soil under 
exposure to simulated sunlight in the laboratory for 11 days at 20.1 °C and a soil moisture of 52.5% of 
the maximum water holding capacity:  
 

Soil Source Texture (USDA) pH * OC [%] 
äUöc`ä$7 えä 0ocuJo.Äz4a Burscheid, Germany silt loam 6.3 1.8 

*  pH value was derived from aqueous 0.01 M CaCl2 suspension 
 
A nominal study application rate of 31.6 µg per test system (10.5 mg per kg soil dry weight) was 
applied based on a single field application rate of trifloxystrobin of 310 g per hectare. 
 
11 days of incubation under exposure to simulated sunlight were equivalent to 30.8 and 47.8 solar 
summer days in Phoenix (Arizona, USA) and Athens (Greece), respectively. For comparison, 
additional samples were incubated in the dark.  
 
Mean material balances were 99.6% of applied radioactivity [% AR] (range from 95.3 to 103.5% AR) 
for irradiated samples and 101.9% AR (range from 96.0 to 104.9% AR) for dark samples. 
 
The maximum amount of carbon dioxide was 1.3 and 0.6% AR at study end (DAT-11) in irradiated 
and dark samples, respectively. Formation of volatile organic compounds was insignificant as 
demonstrated by values of ≤ 0.1% AR at all sampling intervals for both irradiated and dark samples. 
 
Extractable residues decreased from 103.4% AR at study start (DAT-0) to 85.6 and 98.4% AR at 
DAT-11 in irradiated and dark samples, respectively. 
 
Non-extractable residues increased from 0.1% AR at DAT-0 to 9.2 and 2.3% AR at DAT-11 in 
irradiated and dark samples, respectively. 
 
The amount of trifloxystrobin in the soil extracts decreased from 101.0% AR at DAT-0 to 4.2 and 
3.5% AR at DAT-11 in irradiated and dark samples, respectively, thus not indicating a significant 
difference in the rate of degradation. However, the route of degradation of trifloxystrobin differed 
between irradiated and dark samples with regard to E/Z isomerization. 
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In irradiated samples, trifloxystrobin (EE) isomerized to its E/Z isomers CGA 357261 (ZE) (max. 
5.1% AR at DAT-4), CGA 357262 (ZZ) and CGA 331409 (EZ) (both max. 1.1% AR at DAT-4 and 
DAT-7). Trifloxystrobin (EE) and its E/Z isomers were degraded to CGA 321113 (EE) (max. 
57.4% AR at DAT-2) and its E/Z isomers CGA 373466 (ZE) (max. 35.6% AR at DAT-11), 
CGA 381318 (ZZ) (max. 6.2% AR at DAT-11) and CGA 373465 (EZ) (max. 3.3% AR at DAT-11) by 
microbial ester cleavage and E/Z isomerization. Furthermore, NOA 413163 (EE) (max. 0.4% AR at 
DAT-11), CGA 357276 (E) (max. 1.7% AR at DAT-11) and its E/Z isomer NOA 409480 (Z) (max. 
3.5% AR at DAT-11) were formed. The total unidentified residues amounted to a maximum of 
3.1% AR with no one component exceeding 1.6% AR at any sampling interval. 
 
In dark samples, trifloxystrobin (EE) was degraded to CGA 321113 (EE) (max. 91.6% AR at DAT-11) 
and NOA 413161 (ZE) (max. 0.6% AR at DAT-11). The total unidentified residues amounted to a 
maximum of 2.0% AR with no one component exceeding 1.6% AR at any sampling interval. 
 
The DT50 and DT90 values were calculated using single first order kinetics, resulting in experimental 
half-lives for trifloxystrobin of 1.3 and 1.7 days in the irradiated and dark samples, respectively. Thus, 
the net photodegradation rate constant was calculated to 0.15 day-1, resulting in a net photolytic half-
life of 4.6 days. Based on the experimental DT50 value of 1.3 days for irradiated samples, the DT50 
value of trifloxystrobin under environmental conditions is calculated to be e.g. 3.6 and 5.6 solar 
summer days at Phoenix and Athens, respectively. 
 
It is concluded that the degradation of trifloxystrobin is driven by microbial degradation under typical 
conditions in the environment and photodegradation plays only a minor role in the overall fate of 
trifloxystrobin. 
 
The degradation product M2, formed above the new identification triggers in irradiated samples of soil 
photolysis study M-033410-01-1 (Baseline Dossier, KCA 7.1.1.3 /01), was identified as NOA 413163. 
 

I.  MATERIALS AND METHODS 
 
A.  MATERIALS 
 
1.  Test Item 
[benzeneacetic-phenyl-UL-14C]trifloxystrobin 
Sample ID: KML 9251 
Specific Activity: 3.01 MBq/mg (81.4 µCi/mg) 
Radiochemical Purity: > 98% 
Chemical Purity: > 98% 
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2.  Test Soil 
One soil was used (see Table 7.1.1.3- 5), representative for an agricultural use area. No plant 
protection products were used for the previous 5 years. The soil was sampled freshly from the field 
(upper horizon of 0 to 20 cm) and sieved to a particle size of ≤ 2 mm. Soil collection and handling 
were in accordance to ISO 10381-6.  
 
Table 7.1.1.3- 5:  Physico-chemical properties of test soil 

Parameter Results / Units 

Soil Designation z)paとvzu e A8üJa0.ä・4a 
Geographic Location  

City ゕ(2Jaga:u 
State North-Rhine Westphalia 
Country Germany 

GPS Coordinates 0°, h`A,5_2 Lp°,g.y§3,y! 
Soil Taxonomic Classification (USDA) loamy, mixed, mesic, Typic Argudalf 
Soil Series no information available 
Textural Class (USDA) silt loam 

Sand [50 µm – 2 mm] 15% 
Silt [2 µm – 50 µm] 66% 
Clay [< 2 µm] 19% 

pH (soil/0.01 M CaCl2 1/2) 6.3 
pH (soil/water 1/1) 6.7 
pH (saturated paste) 6.8 
pH (soil/1 N KCl 1/1) 6.1 
Organic Carbon (combustion) 1.8% 
Organic Matter 1 3.1% 
Cation Exchange Capacity [meq/100 g] 11.0 
Water Holding Capacity  

maximum [g H2O ad 100 g soil DW] 61.7 
at 0.1 bar (pF 2.0) 26.9% 

Bulk Density (disturbed) [g/cm3] 1.01 
Microbial Biomass [mg microbial carbon per kg soil DW] 488 
1  % organic matter = % organic carbon x 1.724 
DW: dry weight 

USDA: United States Department of Agriculture 
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B.  STUDY DESIGN 
 
1.  Experimental Conditions 
The static test system for photolytic degradation on soil consisted of a quartz glass vessel (36 mm 
inner diameter, 35 mm height, inner surface area 10.2 cm2) with a glass neck attached to the side of the 
wall. Each vessel was closed with a round quartz glass cover. Additionally, the glass neck of each 
vessel was equipped with a trap attachment (permeable for oxygen), containing soda lime for 
absorption of carbon dioxide and a polyurethane (PU) foam plug for adsorption of volatile organic 
compounds (VOC).  
 
For preparation of the test systems, 3 g dry weight equivalents of the sieved soil were weighed into 
each vessel, resulting in a soil layer of approximately 3 mm thickness. Soil moisture was adjusted to 
55 ± 5% of the maximum water holding capacity (MWHC) for the individual test systems by addition 
of de-ionized water.  
 
The study application rate (SAR) was based on a field application rate of 310 g per hectare given in 
soil photolysis study M-033410-01-1 (Baseline Dossier, KCA 7.1.1.3 /01), resulting in a nominal SAR 
of 31.6 µg [14C-GP]trifloxystrobin per test system (10.5 mg per kg soil dry weight).  
 
The test item was applied dropwise onto the soil surface of the respective test systems in 50 µL 
methanol using a pipette. After evaporation of the application solvent, the test vessels (except DAT-0 
samples) were closed with quartz glass covers and equipped with trap attachments.  
 
The irradiated test systems were continuously irradiated for 11 days at 20.1 °C and asoil moisture of 
52.5% MWHC in a Suntest® unit containing a Xenon lamp simulating natural sunlight. The light 
emission was filtered with a 290 nm cut-off UV-filter, which eliminated all wavelengths < 290 nm. 
The intensity of the Xenon lamp was determined at the beginning and the end of the overall test period 
using an irradiance monitor and was calculated as 1006 W/m2 for 300 to 2450 nm. The radiation 
intensity and exposure time under experimental conditions can be related to natural solar radiation at 
e.g. Phoenix (Arizona, USA), representing extraordinary conditions, or Athens (Greece). At this light 
intensity, it takes 8.6 and 5.5 hours in the Suntest® unit to equal one solar summer day at Phoenix and 
Athens, respectively. Therefore, the equivalent of 30 solar days is achieved by this design using 
continuous irradiation for approximately 10.8 and 6.9 days for Phoenix and Athens, respectively. 
 
The dark test systems were incubated in the dark for 11 days at 20.1 °C and a soil moisture of 
53.3% MWHC in a walk-in climatic chamber. 
 
2.  Sampling 
Eight sampling intervals were distributed over the entire incubation period of 11 days. Duplicate 
samples were processed and analysed 0, 0.17, 0.33, 1, 2, 4, 7 and 11 days after treatment (DAT) for 
both irradiated and dark samples. Microbial soil biomass was determined once for the test soil. 
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3.  Analytical Procedures 
Carbon dioxide absorbed by soda lime was liberated with 18% aqueous hydrochloric acid and trapped 
in a scintillation cocktail selective for binding of carbon dioxide using an air-tight assembly. The 
radioactivity content was determined by liquid scintillation counting (LSC). 
 
The PU foam plugs were extracted with ethyl acetate in an ultrasonic bath to desorb VOC. The 
radioactivity content was determined by LSC. 
 
The entire soil of each test system was extracted three times at ambient temperature using a 
mechanical shaker followed by one accelerated extraction using a microwave at 70 °C with a magnetic 
stirrer using acetonitrile/water 4/1 (v/v). After each extraction step, extract and soil were separated by 
centrifugation (> 4500 x g) and decantation. The radioactivity content of the combined ambient soil 
extracts and the microwave soil extract was determined by LSC. Aliquots of the soil extracts were 
combined, concentrated and analysed by reversed phase HPLC/radiodetection. The limit of detection 
and limit of quantitation for HPLC/radiodetection analysis of the combined soil extracts were 0.2 and 
0.6% AR, respectively.  
 
The exhaustive extracted soils were air-dried and non-extractable residues were determined by 
combustion/LSC. 
 
Test item and degradation products were identified by HPLC co-chromatography with reference items 
and by HPLC-MS(/MS) including accurate mass determination. For identification of the degradation 
product M2, formed above the new identification triggers in irradiated samples of soil photolysis study 
M-033410-01-1 (Baseline Dossier, KCA 7.1.1.3 /01), additional investigations by TLC were 
performed. 
 
The degradation kinetics of the test item was determined according to FOCUS kinetics (2006) 1 using 
the software KinGUI 2 with a single first order kinetic model. Model input datasets were the residual 
amounts found in each replicate test system at each sampling interval. The initial total recovery 
(material balance) at DAT-0 was included in the parameter optimization procedure, but for optimal 
goodness of fit, the value was allowed to be estimated by the model. DT50 and DT90 values were 
calculated from the resulting kinetic parameters. 
 

 
1  FOCUS kinetics (2006): “Guidance Document on Estimating Persistence and Degradation Kinetics from 

Environmental Fate Studies on Pesticides in EU Registration”, Report of the FOCUS Work Group on 
Degradation Kinetics, EC Document Reference Sanco/10058/2005 version 2.0, 434 pp. 
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II.  RESULTS AND DISCUSSION 
 
Results indicated that the anticipated standardized conditions were maintained over the duration of the 
laboratory study. 
 
A. DATA 
 
Table 7.1.1.3- 6: Photodegradation of trifloxystrobin in soil Vraqp3cc cダ wn$J?_.5?4a 

(mean values and SD expressed as % AR) 
 

Mean DAT 
Compound SD 0 0.17 0.33 1 

trifloxystrobin (EE) irradiated 101.0 ± 0.4 86.7 ± 0.9 86.2 ± 2.6 56.9 ± 7.9 
dark 101.0 ± 0.4 94.9 ± 1.9 85.7 ± 2.0 61.1 ± 4.8 

CGA 331409 (EZ) irradiated < LOD 
 

< LOD 
 

0.5 ± 0.1 0.9 ± 0.1 
dark < LOD 

 
n.d. 

 
n.d. 

 
n.d. 

 

CGA 357262 (ZZ) irradiated < LOD 
 

n.d. 
 

n.d. 
 

0.5 ± 0.0 
dark < LOD 

 
n.d. 

 
n.d. 

 
n.d. 

 

CGA 357276 (E) irradiated n.d. 
 

n.d. 
 

n.d. 
 

n.d. 
 

dark n.d. 
 

n.d. 
 

n.d. 
 

n.d. 
 

CGA 357261 (ZE) irradiated 0.4 ± 0.0 2.2 ± 0.0 3.2 ± 0.4 5.0 ± 1.1 
dark 0.4 ± 0.0 0.4 ± 0.0 0.4 ± 0.0 0.3 ± 0.0 

NOA 409480 (Z) irradiated n.d. 
 

n.d. 
 

n.d. 
 

n.d. 
 

dark n.d. 
 

n.d. 
 

n.d. 
 

n.d. 
 

CGA 373465 (EZ) irradiated n.d. 
 

n.d. 
 

n.d. 
 

n.d. 
 

dark n.d. 
 

n.d. 
 

n.d. 
 

n.d. 
 

CGA 321113 (EE) irradiated n.d. 
 

8.4 ± 1.4 10.4 ± 0.6 30.3 ± 6.0 
dark n.d. 

 
8.1 ± 1.0 17.4 ± 1.5 38.6 ± 4.6 

CGA 381318 (ZZ) irradiated n.d. 
 

n.d. 
 

n.d. 
 

n.d. 
 

dark n.d. 
 

n.d. 
 

n.d. 
 

n.d. 
 

CGA 373466 (ZE) irradiated n.d. 
 

< LOD 
 

0.4 ± 0.0 4.9 ± 1.2 
dark n.d. 

 
n.d. 

 
n.d. 

 
0.3 ± 0.0 

NOA 413163 (EE) irradiated n.d. 
 

n.d. 
 

n.d. 
 

n.d. 
 

dark n.d. 
 

n.d. 
 

n.d. 
 

n.d. 
 

NOA 413161 (ZE) irradiated n.d. 
 

n.d. 
 

n.d. 
 

n.d. 
 

dark n.d. 
 

n.d. 
 

n.d. 
 

n.d. 
 

Sum of Unid./Diff. 
Residues 1 

irradiated 1.5 ± 0.1 1.4 ± 0.2 1.7 ± 0.1 1.7 ± 0.4 
dark 1.5 ± 0.1 1.1 ± 0.2 1.4 ± 0.0 1.3 ± 0.2 

Total Extractable 
Residues 2 

irradiated 102.9 ± 0.4 99.0 ± 2.2 102.3 ± 1.8 100.0 ± 2.1 
dark 102.9 ± 0.4 104.5 ± 0.6 104.9 ± 0.5 101.7 ± 0.0 

Carbon Dioxide 3 irradiated n.a. 
 

< 0.1 ± 0.0 < 0.1 ± 0.0 < 0.1 ± 0.0 
dark n.a. 

 
< 0.1 ± 0.0 < 0.1 ± 0.0 0.1 ± 0.0 

Volatile Organic 
Compounds 3 

irradiated n.a. 
 

< 0.1 ± 0.0 < 0.1 ± 0.0 < 0.1 ± 0.0 
dark n.a. 

 
< 0.1 ± 0.0 < 0.1 ± 0.0 < 0.1 ± 0.0 

Non-Extractable 
Residues 3 

irradiated 0.1 ± 0.0 0.5 ± 0.0 0.4 ± 0.0 1.0 ± 0.1 
dark 0.1 ± 0.0 n.a. 4 

 
n.a. 4 

 
n.a. 4 

 

Total Recovery 2 irradiated 103.0 ± 0.4 99.5 ± 2.2 102.8 ± 1.8 101.1 ± 2.0 
dark 103.0 ± 0.4 104.5 ± 0.6 104.9 ± 0.5 101.8 ± 0.0 

 

Bayer CropScience
VRy

  
  

  
    

  
  
  

 T
hi
s 
do
cu
me
nt
 i
s 
th
e 
pr
op
er
ty
 o
f 
Ba
ye
r 
AG
  

 a
nd
/o
r 
an
y 
of
 i
ts
 a
ff
il
ia
te
s.
  

 I
t 
ma
y 
be
 s
ub
je
ct
 t
o 
ri
gh
ts
 s
uc
h 
as
 i
nt
el
le
ct
ua
l 
pr
op
er
ty
 a
nd
  

 c
op
y 
ri
gh
ts
 o
f 
th
e 
ow
ne
r 
an
d 
th
ir
d 
pa
rt
ie
s.
  

 F
ur
th
er
mo
re
, 
th
is
 d
oc
um
en
t 
ma
y 
fa
ll
 u
nd
er
 a
 r
eg
ul
at
or
y 
da
ta
 p
ro
te
ct
io
n 
re
gi
me
. 
 

 C
on
se
qu
en
tl
y,
 a
ny
 p
ub
li
ca
ti
on
, 
di
st
ri
bu
ti
on
, 
re
pr
od
uc
ti
on
 a
nd
/o
r 
pu
bl
is
hi
ng
 a
nd
  

 a
ny
 c
om
me
rc
ia
l 
ex
pl
oi
ta
ti
on
 a
nd
 u
se
 o
f 
th
is
 d
oc
um
en
t 
or
 i
ts
 c
on
te
nt
s 
 

 w
it
ho
ut
 t
he
 p
er
mi
ss
io
n 
of
 t
he
 o
wn
er
 o
f 
th
is
 d
oc
um
en
t 
ma
y 
th
er
ef
or
e 
 

 b
e 
pr
oh
ib
it
ed
 a
nd
 v
io
la
te
 t
he
 r
ig
ht
s 
of
 i
ts
 o
wn
er
. 
 



Page 24 of 278 
2013-11-25 

 
Document MCA: Section 7 Fate and behaviour in the environment 
Trifloxystrobin 
 
Table 7.1.1.3- 6 (continued) 

 
Mean DAT 

Compound SD 2 4 7 11 
trifloxystrobin (EE) irradiated 20.7 ± 10.5 26.9 ± 0.6 10.3 ± 4.1 4.2 ± 0.3 

dark 47.9 ± 1.5 21.5 ± 1.6 7.5 ± 0.4 3.5 ± 0.4 
CGA 331409 (EZ) irradiated 0.4 ± 0.0 1.1 ± 0.3 1.1 ± 0.2 0.9 ± 0.1 

dark n.d. 
 

n.d. 
 

n.d. 
 

n.d. 
 

CGA 357262 (ZZ) irradiated < LOD 
 

1.1 ± 0.1 1.1 ± 0.3 0.9 ± 0.1 
dark n.d. 

 
n.d. 

 
n.d. 

 
n.d. 

 

CGA 357276 (E) irradiated 0.3 ± 0.0 < LOD 
 

0.8 ± 0.3 1.7 ± 0.3 
dark n.d. 

 
n.d. 

 
n.d. 

 
n.d. 

 

CGA 357261 (ZE) irradiated 2.8 ± 2.0 5.1 ± 0.2 2.5 ± 1.0 1.1 ± 0.2 
dark 0.2 ± 0.0 n.d. 

 
n.d. 

 
n.d. 

 

NOA 409480 (Z) irradiated < LOD 
 

< LOD 
 

1.3 ± 0.8 3.5 ± 0.8 
dark n.d. 

 
n.d. 

 
n.d. 

 
n.d. 

 

CGA 373465 (EZ) irradiated 1.0 ± 0.6 0.8 ± 0.1 2.1 ± 0.6 3.3 ± 0.1 
dark n.d. 

 
n.d. 

 
n.d. 

 
n.d. 

 

CGA 321113 (EE) irradiated 57.4 ± 7.9 36.1 ± 1.3 32.3 ± 0.5 24.6 ± 1.4 
dark 54.4 ± 0.1 71.2 ± 0.2 86.6 ± 1.1 91.6 ± 1.9 

CGA 381318 (ZZ) irradiated 0.5 ± 0.0 0.9 ± 0.2 3.3 ± 1.1 6.2 ± 0.2 
dark n.d. 

 
n.d. 

 
n.d. 

 
n.d. 

 

CGA 373466 (ZE) irradiated 15.7 ± 3.5 20.2 ± 1.5 33.0 ± 3.7 35.6 ± 2.4 
dark 0.4 ± 0.0 0.5 ± 0.0 0.5 ± 0.0 0.6 ± 0.0 

NOA 413163 (EE) irradiated n.d. 
 

n.d. 
 

< LOD 
 

0.4 ± 0.1 
dark n.d. 

 
n.d. 

 
n.d. 

 
n.d. 

 

NOA 413161 (ZE) irradiated n.d. 
 

n.d. 
 

n.d. 
 

n.d. 
 

dark n.d. 
 

< LOD 
 

0.5 ± 0.1 0.6 ± 0.1 
Sum of Unid./Diff. 

Residues 1 
irradiated 1.4 ± 0.6 2.6 ± 0.1 2.5 ± 0.1 3.1 ± 0.2 

dark 0.7 ± 0.0 1.0 ± 0.0 1.5 ± 0.3 2.0 ± 0.0 
Total Extractable 

Residues 2 
irradiated 100.5 ± 0.4 95.1 ± 0.5 90.5 ± 1.6 85.6 ± 3.2 

dark 103.6 ± 1.4 94.3 ± 1.6 96.6 ± 1.7 98.3 ± 2.3 
Carbon Dioxide 3 irradiated 0.1 ± 0.0 0.1 ± 0.1 0.3 ± 0.0 1.3 ± 0.1 

dark 0.1 ± 0.0 0.2 ± 0.0 0.4 ± 0.0 0.6 ± 0.0 
Volatile Organic 

Compounds 3 
irradiated < 0.1 ± 0.0 < 0.1 ± 0.0 < 0.1 ± 0.0 < 0.1 ± 0.0 

dark < 0.1 ± 0.0 < 0.1 ± 0.0 < 0.1 ± 0.0 < 0.1 ± 0.0 
Non-Extractable 

Residues 3 
irradiated 2.0 ± 0.6 n.a. 

 
5.0 ± 1.3 9.2 ± 0.8 

dark n.a. 4 
 

1.1 ± 0.0 1.9 ± 0.0 2.3 ± 0.0 
Total Recovery 2 irradiated 102.6 ± 0.2 95.2 ± 0.6 95.9 ± 3.0 96.2 ± 2.5 

dark 103.8 ± 1.4 95.7 ± 1.6 98.9 ± 1.6 101.2 ± 2.4 
n.d.: not detected, n.a.: not analysed, DAT: days after treatment, SD: standard deviation 
1  Minor degradation products are summed up to sum of unidentified / diffuse residues, with no one 

component exceeding 1.6% AR. 
2  Difference to Material Balance values due to rounding errors as well as clean up and chromatographic 

losses. 
3  Values taken from Material Balance. 
4  Samples were lost due to a malfunction of the oxidizer during quantitation of the NER by combustion/LSC. 
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B. MATERIAL BALANCE 
 
Mean material balances were 99.6% of applied radioactivity [% AR] (range from 95.3 to 103.5% AR) 
for irradiated samples and 101.9% AR (range from 96.0 to 104.9% AR) for dark samples. The 
complete material balances found at all sampling intervals for both irradiated and dark samples 
demonstrated that there was no significant loss of radioactivity dissipated from the test systems or 
during sample processing. 
 
C. EXTRACTABLE AND NON-EXTRACTABLE RESIDUES 
 
Extractable residues decreased from 103.4% AR at study start (DAT-0) to 85.6 and 98.4% AR at study 
end (DAT-11) in irradiated and dark samples, respectively. Non-extractable residues increased from 
0.1% AR at DAT-0 to 9.2 and 2.3% AR at DAT-11 in irradiated and dark samples, respectively. 
 
D. VOLATILES 
 
The maximum amount of carbon dioxide was 1.3 and 0.6% AR at DAT-11 in irradiated and dark 
samples, respectively. Formation of volatile organic compounds was insignificant as demonstrated by 
values of ≤ 0.1% AR at all sampling intervals for both irradiated and dark samples. 
 
E. DEGRADATION OF PARENT COMPOUND 
 
The amount of trifloxystrobin in the soil extracts decreased from 101.0% AR at DAT-0 to 4.2 and 
3.5% AR at DAT-11 in irradiated and dark samples, respectively, thus not indicating a significant 
difference in the rate of degradation. However, the route of degradation of trifloxystrobin differed 
between irradiated and dark samples with regard to E/Z isomerization. 
 
In irradiated samples, trifloxystrobin (EE) isomerized to its E/Z isomers CGA 357261 (ZE) (max. 
5.1% AR at DAT-4), CGA 357262 (ZZ) and CGA 331409 (EZ) (both max. 1.1% AR at DAT-4 and 
DAT-7). Trifloxystrobin (EE) and its E/Z isomers were degraded to CGA 321113 (EE) (max. 
57.4% AR at DAT-2) and its E/Z isomers CGA 373466 (ZE) (max. 35.6% AR at DAT-11), 
CGA 381318 (ZZ) (max. 6.2% AR at DAT-11) and CGA 373465 (EZ) (max. 3.3% AR at DAT-11) by 
microbial ester cleavage and E/Z isomerization. Furthermore, NOA 413163 (EE) (max. 0.4% AR at 
DAT-11), CGA 357276 (E) (max. 1.7% AR at DAT-11) and its E/Z isomer NOA 409480 (Z) (max. 
3.5% AR at DAT-11) were formed. The total unidentified residues amounted to a maximum of 
3.1% AR with no one component exceeding 1.6% AR at any sampling interval. 
 
In dark samples, trifloxystrobin (EE) was degraded to CGA 321113 (EE) (max. 91.6% AR at DAT-11) 
and NOA 413161 (ZE) (max. 0.6% AR at DAT-11). Furthermore, the E/Z isomer CGA 357261 (ZE) 
of trifloxystrobin (EE) and the E/Z isomer CGA 373466 (ZE) of CGA 321113 (EE) were found with 
very low maximum amounts of 0.4% AR for CGA 357261 (ZE) from DAT-0 to DAT-0.33 and 
0.6% AR for CGA 373466 (ZE) at DAT-11. Both are presumably formed by light during the sample 
processing. The total unidentified residues amounted to a maximum of 2.0% AR with no one 
component exceeding 1.6% AR at any sampling interval. 
 
The experimental DT50 and DT90 values of trifloxystrobin in irradiated and dark samples were 
calculated using single first order (SFO) kinetics (see Table 7.1.1.3- 7). 
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Table 7.1.1.3- 7: Photodegradation kinetics of trifloxystrobin in soil どzüb?(8c e 

w1Jcöö?y,4a according to FOCUS 

 SFO 1 
 DT50 

(exp.) 
DT90 
(exp.) 

Chi2 
Error 

Rate 
Constant 

DT50 under 
natural conditions 

Net Photodegradation 
Rate Constant 2 / DT50 

Test System [days] [days] [%] [day-1] [days] [day-1 / days] 
Irradiated 1.3 4.2 13.2 0.55 3.6 (Phoenix, USA) 

5.6 (Athens, Greece) 
0.15 / 4.6 

Dark 1.7 5.8 4.4 0.40 no conversion 
1  SFO: single first order 

2  net photodegradation rate constant = rate constant of irradiated samples – rate constant of dark samples 

 
The degradation product M2, formed above the new identification triggers in irradiated samples of soil 
photolysis study M-033410-01-1 (Baseline Dossier, KCA 7.1.1.3 /01), was identified as NOA 413163 
by the comparison of TLC retardation factors and chromatographic profiles of this study with those of 
M-033410-01-1 (Baseline Dossier, KCA 7.1.1.3 /01). 
 

III.  CONCLUSIONS 
 
Trifloxystrobin was rapidly degraded in soil (experimental half-life of 1.3 days) when being exposed 
to simulated sunlight in the laboratory. The experimental half-life for dark samples was 1.7 days, 
resulting in a net experimental photolytic half-life of 4.6 days.  
 
The rate of degradation of trifloxystrobin (EE) was therefore mainly influenced by biotic processes, 
but the route of degradation (see Figure 7.1.1- 1 for degradation pathway) differed with regard to 
E/Z isomerization (in this summary referred to as “photodegradation products”). In irradiated samples, 
trifloxystrobin (EE) isomerized to its major E/Z isomer CGA 357261 (ZE) and its minor E/Z isomer 
CGA 357262 (ZZ). Trifloxystrobin (EE) and its E/Z isomers were degraded to the major degradation 
product CGA 321113 (EE) and its major E/Z isomers CGA 373466 (ZE) and CGA 381318 (ZZ) by 
microbial ester cleavage and E/Z isomerization. CGA 321113 (EE) was observed as the single major 
degradation product in dark samples. Formation of carbon dioxide was low. 
 
It is concluded that the degradation of trifloxystrobin is driven by microbial degradation under typical 
conditions in the environment and photodegradation plays only a minor role in the overall fate of 
trifloxystrobin. 
 
The results are in good agreement with the proposed photodegradation pathway of trifloxystrobin on 
soil known from studies included in the Baseline Dossier. The photodegradation product CGA 381318 
is newly addressed in soil in this Supplemental Dossier because it was formed above the new 
identification triggers. The degradation product M2, formed above the new identification triggers in 
irradiated samples of soil photolysis study M-033410-01-1 (Baseline Dossier, KCA 7.1.1.3 /01), was 
identified as NOA 413163. 
 
The results are included in the summary of the route of degradation of trifloxystrobin in soil given in 
section CA 7.1.1 and Figure 7.1.1- 1. 
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CA 7.1.2  Rate of degradation in soil 
Trifloxystrobin was rapidly degraded in soil under aerobic and anaerobic conditions in the laboratory 
as well as under field conditions. The kinetic models and DT50 values in soil of trifloxystrobin and its 
major degradation products used for modelling purpose and trigger evaluation (best-fit) as well as the 
formation fractions in soil for major degradation products are summarized in sections CA 7.1.2.1 and 
CA 7.1.2.2. 
 
Modelling input values for the calculation of predicted environmental concentrations (PECs) of 
trifloxystrobin and its major degradation products in soil (PECsoil), groundwater (PECgw) and surface 
water (PECsw) were derived from studies and kinetic evaluations (according to FOCUS kinetics 
(2006) 1) summarized in sections CA 7.1.1, CA 7.1.2 and CA 7.2, and are submitted within this 
Supplemental Dossier for the trifloxystrobin renewal of approval. The DT50 values and maximum 
occurrences / formation fractions in soil and aquatic systems of trifloxystrobin and its major 
degradation products used as modelling input values for the calculation of PECs are summarized in 
Table 7.1.2- 1 to Table 7.1.2- 3. 
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Table 7.1.2- 1:  DT50 values and maximum occurrences in soil of trifloxystrobin and its 

major degradation products used as modelling input values for calculation 
of PECsoil 

Modelling Input Parameter Endpoint Comment 
trifloxystrobin (EE) 

DT50 in soil [days] 1.43 laboratory, non-normalised, worst case 
maximum occurrence in soil [%] 100 worst case 
 

CGA 357261 (ZE) 
DT50 in soil [days] 36.9 laboratory, non-normalised, worst case 
maximum occurrence in soil [%] 13.5 field, soil surface applied 
 

CGA 321113 (EE) 
DT50 in soil [days] 358.0 laboratory, non-normalised, worst case 
maximum occurrence in soil [%] 51.2 field, soil surface applied 
 

CGA 373466 (ZE) 
DT50 in soil [days] 72.3 laboratory, non-normalised, worst case 
maximum occurrence in soil [%] 31.0 field, soil surface applied 
 

CGA 381318 (ZZ) 
DT50 in soil [days] 22.8 laboratory, non-normalised, worst case 
maximum occurrence in soil [%] 6.2 laboratory, soil photolysis 
 

NOA 413161 (ZE) 
DT50 in soil [days] 90.0 laboratory, non-normalised, worst case 
maximum occurrence in soil [%] 5.7 field, soil surface applied 
 

NOA 413163 (EE) 
DT50 in soil [days] 68.6 laboratory, non-normalised, worst case 
maximum occurrence in soil [%] 6.0 laboratory, soil photolysis 
 

CGA 357276 (E) 
DT50 in soil [days] 79.0 laboratory, non-normalised, worst case 
maximum occurrence in soil [%] 2.3 field, soil incorporated 
 

NOA 409480 (Z) 
DT50 in soil [days] 45.3 laboratory, non-normalised, worst case 
maximum occurrence in soil [%] 9.3 laboratory, soil photolysis 
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Table 7.1.2- 2:  DT50 values and formation fraction / maximum occurrences in soil of 

trifloxystrobin and its major degradation products used as modelling input 
values for calculation of PECgw 

Modelling Input Parameter Endpoint Comment 
trifloxystrobin (EE) 

DT50 in soil [days] 0.37 median laboratory and field, normalised 
 

CGA 357261 (ZE) 
DT50 in soil [days] 0.13 median laboratory and field, normalised 
FF trifloxystrobin → CGA 357261 in soil 1.000 worst case assumption 
 

CGA 321113 (EE) 
DT50 in soil [days] 46.8 bias-corrected geomean field, normalised 
FF trifloxystrobin → CGA 321113 in soil 0.707 arithmetic mean field 
 

CGA 373466 (ZE) 
DT50 in soil [days] 20.5 bias-corrected geomean field, normalised 
FF CGA 357261→ CGA 321113 in soil 0.853 arithmetic mean field 
 

CGA 381318 (ZZ) 
DT50 in soil [days] 19.2 bias-corrected geomean laboratory, normalised 
maximum occurrence in soil [%] 6.2 laboratory, soil photolysis 
 

NOA 413161 (ZE) 
DT50 in soil [days] 38.7 bias-corrected geomean field, normalised 
FF CGA 321113→ NOA 413161 in soil 0.145 arithmetic mean field 
 

NOA 413163 (EE) 
DT50 in soil [days] 37.8 median laboratory and field, normalised 
FF CGA 373466→ NOA 413163 in soil 0.276 arithmetic mean laboratory and field 
 

CGA 357276 (E) 
DT50 in soil [days] 50.9 median laboratory and field, normalised 
FF CGA 321113→ CGA 357276 in soil 0.059 arithmetic mean laboratory and field 
 

NOA 409480 (Z) 
DT50 in soil [days] 35.9 median laboratory and field, normalised 
FF CGA 373466→ NOA 409480 in soil 0.028 arithmetic mean field 
FF: formation fraction 
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Table 7.1.2- 3:  DT50 values and maximum occurrences in soil and aquatic systems of 

trifloxystrobin and its major degradation products used as modelling input 
values for calculation of PECsw 

Modelling Input Parameter Endpoint Comment 
trifloxystrobin (EE) 

DT50 in soil [days] 0.37 median laboratory and field, normalised 
DT50 in water [days] 0.8 geometric mean 
DT50 in sediment [days] 2.5 geometric mean 
DT50 in total water/sediment system [days] 1.7 geometric mean 
max. occurrence in sediment [%] 42.3  
 

CGA 357261 (ZE) 
DT50 in soil [days] 0.13 median laboratory and field, normalised 
max. occurrence in soil [%] 13.5 field, soil surface applied 
DT50 in water [days] 1000 default 
DT50 in sediment [days] 1000 default 
DT50 in total water/sediment system [days] 1000 default 
max. occurrence in total water/sediment system [%] 0 not a major degradation product in 

water/sediment systems 
max. occurrence in aquatic systems [%] 51.5 aqueous photolysis 
 

CGA 357262 (ZZ) 
DT50 in soil [days] 1000 default, no major degradation product in soil 
max. occurrence in soil [%] 0 no major soil degradation product 
DT50 in water [days] 1000 default 
DT50 in sediment [days] 1000 default 
DT50 in total water/sediment system [days] 1000 default 
max. occurrence in total water/sediment system [%] 0 no major degradation product in 

water/sediment systems 
max. occurrence in aquatic systems [%] 10.1 Aqueous photolysis 
 

CGA 321113 (EE) 
DT50 in soil [days] 46.8 bias-corrected geomean field, normalised 
max. occurrence in soil [%] 51.2 field, soil surface applied 
DT50 in water [days] 209.7 geometric mean 
DT50 in sediment [days] 502.2 geometric mean 
DT50 in total water/sediment system [days] 388.0 geometric mean 
max. occurrence in total water/sediment system [%] 100  
max. occurrence in aquatic systems [%] 100 100% aerobic mineralisation surface water 

100% in hydrolysis (pH 9 and 25 °C) 
57.4% in aqueous photolysis1 

 
CGA 373466 (ZE) 

DT50 in soil [days] 20.5 bias-corrected geomean field, normalised 
max. occurrence in soil [%] 31.0 field, soil surface applied 
DT50 in water [days] 1000 default 
DT50 in sediment [days] 1000 default 
DT50 in total water/sediment system [days] 1000 default 
max. occurrence in total water/sediment system [%] 0 no major degradation product in 

water/sediment systems 
max. occurrence in aquatic systems [%] 34.7 aqueous photolysis 
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Table 7.1.2- 3 (continued) 

Modelling Input Parameter Endpoint Comment 
CGA 381318 (ZZ) 

DT50 in soil [days] 19.2 bias-corrected geomean laboratory, 
normalised 

max. occurrence in soil [%] 6.2 laboratory, soil photolysis 
DT50 in water [days] 1000 default 
DT50 in sediment [days] 1000 default 
DT50 in total water/sediment system [days] 1000 default 
max. occurrence in total water/sediment system [%] 0 no major degradation product in 

water/sediment and aquatic systems max. occurrence in aquatic systems [%] 0 
 

NOA 413161 (ZE) 
DT50 in soil [days] 38.7 bias-corrected geomean field, normalised 
max. occurrence in soil [%] 5.7 field, soil surface applied 
DT50 in water [days] 1000 default 
DT50 in sediment [days] 1000 default 
DT50 in total water/sediment system [days] 1000 default 
max. occurrence in total water/sediment system [%] 0 no major degradation product in 

water/sediment and aquatic systems max. occurrence in aquatic systems [%] 0 
 

NOA 413163 (EE) 
DT50 in soil [days] 37.8 median laboratory and field, normalised 
max. occurrence in soil [%] 6.0 laboratory, soil photolysis 
DT50 in water [days] 1000 default 
DT50 in sediment [days] 1000 default 
DT50 in total water/sediment system [days] 1000 default 
max. occurrence in total water/sediment system [%] 0 no major degradation product in 

water/sediment and aquatic systems max. occurrence in aquatic systems [%] 0 
 

CGA 357276 (E) 
DT50 in soil [days] 50.9 median laboratory and field, normalised 
max. occurrence in soil [%] 2.3 field, soil incorporated 
DT50 in water [days] 1000 default 
DT50 in sediment [days] 1000 default 
DT50 in total water/sediment system [days] 1000 default 
max. occurrence in total water/sediment system [%] 0 no major degradation product in 

water/sediment systems 
max. occurrence in aquatic systems [%] 10.4 hydrolysis (only at pH 7 and 60 °C) 
 

NOA 409480 (Z) 
DT50 in soil [days] 35.9 median laboratory and field, normalised 
max. occurrence in soil [%] 9.3 laboratory, soil photolysis 
DT50 in water [days] 1000 default 
DT50 in sediment [days] 1000 default 
DT50 in total water/sediment system [days] 1000 default 
max. occurrence in total water/sediment system [%] 0 no major degradation product in 

water/sediment and aquatic systems max. occurrence in aquatic systems [%] 0 
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Table 7.1.2- 3 (continued) 

Modelling Input Parameter Endpoint Comment 
CGA 107170 (volatile) 

DT50 in soil [days] 1000 default, no major degradation product in soil 
max. occurrence in soil [%] 0 no major soil degradation product 
DT50 in water [days] 1000 default 
DT50 in sediment [days] 1000 default 
DT50 in total water/sediment system [days] 1000 default 
max. occurrence in total water/sediment system [%] 0 no major degradation product in 

water/sediment systems 
max. occurrence in aquatic systems [%] 53.8 aqueous photolysis (39.5% in hydrolysis 

only at pH 5 and ≥ 40 °C) 
 

2-hydroxymethylbenzonitrile 
DT50 in soil [days] 1000 default, no major degradation product in soil 
max. occurrence in soil [%] 0 no major soil degradation product 
DT50 in water [days] 1000 default 
DT50 in sediment [days] 1000 default 
DT50 in total water/sediment system [days] 1000 default 
max. occurrence in total water/sediment system [%] 0 no major degradation product in 

water/sediment systems 
max. occurrence in aquatic systems [%] 20.1 aqueous photolysis 
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Report: KCA 7.1.2 /01; ォapl6ü?. ,Ö; Heozく. ね,; 7i9ョzh.R? H,; 2013 
Title: Derivation of Kinetic Input Parameter of Trifloxystrobin and its Metabolites for 

Soil Risk Assessment in the EU 
Report No: EnSa-13-0895 
Document No: M-469501-01-1 
Guidelines: - FOCUS kinetics (2006) 1 

- FOCUS kinetics (2011) 2 
- EFSA kinetics (2010) 3 

GLP: No 
Justification: New data / guideline requirement:  

Derivation of kinetic modelling input values for calculation of predicted 
environmental concentrations of trifloxystrobin and its major degradation 
products in soil 

 
Executive Summary 
 
The DT50 values and maximum occurences in soil of trifloxystrobin and its major degradation 
products used as modelling input values for the calculation of predicted environmental concentrations 
in soil (PECsoil) are summarized in Table 7.1.2- 1. 
 

I.  METHODS 
 
DT50 values and maximum occurences in soil of trifloxystrobin and its major degradation products 
used as modelling input values for the calculation of predicted environmental concentrations in soil 
(PECsoil) were derived from studies and kinetic evaluations (according to FOCUS kinetics (2006) 1) 
summarized in sections CA 7.1.1 and CA 7.1.2.  
 
Modelling input values for the DT50 values in soil were derived from laboratory studies (see 
section CA 7.1.2.1). The DT50 values were calculated as DT90/3.32 in case of the first order multi 
compartment kinetic model and from the slow k-rate in case of the double first order in parallel and 
hockey stick kinetic models. The worst case DT50 values of trifloxystrobin and its major degradation 
products were used as modelling input values for the calculation of PECsoil. The DT50 values were 
averaged (geometric means) for the same soil types. Box and whisker plot analyses of the individual 
DT50 values were performed in cases where DT50 values were clearly outside a 3-sigma range. 
Additional outlier tests were performed in these cases for the soil averaged DT50 values (geometric 
means) based on Grubbs’ test, also called the ESD method (extreme studentized deviate), to determine 
whether the most extreme values are significant outliers (t-test < 0.05) from the other values. 
 
  

 
2  FOCUS kinetics (2011): “Generic Guidance for Estimating Persistence and Degradation Kinetics from 

Environmental Fate Studies on Pesticides in EU Registration”, version 1.0, 436 pp., 23 November 2011. 
3  EFSA kinetics (2010): “Guidance for evaluating laboratory and field dissipation studies to obtain DegT50 

values of plant protection products in soil”, EFSA Panel of Plant Protection Products and their Residues 
(PPR), European Food Safety Authority (EFSA), Parma, Italy, EFSA Journal, 2010, 8 (12), 1936. 
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Modelling input values for the maximum occurrences in soil of major degradation products have been 
selected based on the available data from laboratory and field dissipation studies (see 
sections CA 7.1.1 and CA 7.1.2.2.1) in the following order:  
 

1. maximum occurrence under field conditions in presence of light after soil surface application 
of trifloxystrobin  

2. maximum occurrence under field conditions after soil incorporation of trifloxystrobin 
3. maximum occurrence under laboratory conditions 

 
The observed maximum occurrences in soil of major degradation products after soil incorporation are 
worst case for field conditions in presence of light as the photodegradation route is suppressed due to 
soil incorporation. The maximum occurrences in soil of major degradation products under field 
conditions are given as applied trifloxystrobin equivalents and are referenced to the recovered residues 
at day 0. 
 

II.  RESULTS 
 
Table 7.1.2- 4:  Maximum occurrences in soil of major trifloxystrobin degradation 

products (expressed as percentage of the applied parent equivalent) 

 Laboratory Studies Field Dissipation Studies 
 Dark Photolysis Soil Incorporation (Dark) Presence of Light 

Degradation Product [%] [%] [%] [%] 
CGA 357261 (ZE) - 15.5 - 13.5 1 
CGA 321113 (EE) 96.8 57.4 98.5 51.2 1 
CGA 373466 (ZE) - 42.5 - 31.0 1 
CGA 381318 (ZZ) - 6.2 1 - - 
NOA 413161 (ZE) 13.6 - 10.0 5.7 1 
NOA 413163 (EE) - 6.0 1 - - 
CGA 357276 (E) 5.6 1.7 2.3 1 - 
NOA 409480 (Z) - 9.3 1 - - 

1  maximum occurrences in bold used as modelling input values 
 
Table 7.1.2- 5:  DT50 values in soils of trifloxystrobin (non-normalised) 

Soil Texture DT50 
 (USDA) [days] 

Ü?2!k +pJ(y loam 1.43 
?)lzbäKoee! silt loam 0.93 
9§r$Azhä loamy sand 0.83 
ア6?Rbjtx8 loamy sand 0.70 

(J?ä`+/?J$a$ä sandy loam 0.90 
W゜zat sandy loam 0.80 
öIJ/Cai sandy loam 70.8 1 

ヮ?c(zav `ソh W6(Özä:J sandy loam 0.24 
äqä!Teä Öu( レÜO? sandy loam 0.37 

zcソ1!ä1q にe aY゜$a§Jv.4a silt loam 0.52 
ロ4j6)!,-/cd7` clay loam 0.53 

modelling input value (worst case) 1.43 
1  outlier not considered for selection of worst case DT50 for PECsoil calculation 
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Table 7.1.2- 6:  DT50 values in soils of CGA 357261 (non-normalised) 

Soil Texture DT50 
 (USDA) [days] 

?4(ァee? Ö゜r _-ハG?W/äJ sandy loam 0.08 
z-Zcä0c Y6- どGレä sandy loam 36.9 

Q_r6c7äe たc ö0ägJ?Öö,4a silt loam 2.45 
とu3(!!(j/a5p. clay loam 0.24 

modelling input value (worst case) 36.9 
 
Table 7.1.2- 7:  DT50 values in soils of CGA 321113 (non-normalised) 

Soil Texture DT50 
 (USDA) [days] 

?g*Y) pI>3J loam 257.2 
レl0e7cIe(cz silt loam 143.6 

?Q1d2Iaü loamy sand 755.6 1 

2jv0ゕjたä4 loamy sand 198.1 
l)äJz0zä*?FJI sandy loam 358.0 

W?cjü sandy loam 162.5 
IcさüJ:: sandy loam / loamy sand 291.4 

uzヮä?aI 3rD W`&GzxtJz sandy loam 70.1 
zcaafE$ (Qn QレV? sandy loam 71.6 

h?9Üz-z9 だc Y§bJäz1ü.4a silt loam 55.5 
::ap65!`)(Nn, clay loam 77.4 

modelling input value (worst case) 358.0 
1  outlier not considered for selection of worst case DT50 for PECsoil calculation 

 
Table 7.1.2- 8:  DT50 values in soils of CGA 373466 (non-normalised) 

Soil Texture DT50 
 (USDA) [days] 

ァzaIc・ä どd! Wg!アDt?Ja sandy loam 31.3 
Te0-cäz Y-・ ?ととV sandy loam 44.6 

K(c1gcä2 た? ゜cJ1,wg8?4a silt loam 44.7 
Yd/c§3I.`/7`) clay loam 72.3 

modelling input value (worst case) 72.3 
 
Table 7.1.2- 9:  DT50 values in soils of CGA 381318 (non-normalised) 

Soil Texture DT50 
 (USDA) [days] 

Zä?eä§) §U! W/Jq)にGcc sandy loam 11.9 
Eeä?§af U7` ÖOeN loamy sand 22.8 

aa8ど゛`yä cた §9kc4,XzJ4a silt loam 22.8 
y3xIr(w:/z_,( loam 20.4 

modelling input value (worst case) 22.8 
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Table 7.1.2- 10:  DT50 values in soils of NOA 413161 (non-normalised) 

Soil Texture DT50 
 (USDA) [days] 

`Jゕöjzi loamy sand 253.7 1 

?zaZ7c) §G- WkKJIグ/cä sandy loam 90.0 
ァeä4äc( N!7 QÖとc sandy loam 48.1 

rO・?ä4c0 ? 0J?7.Uyz64a silt loam 72.4 
qn9`,)Ü//cdrr clay loam 51.2 

modelling input value (worst case) 90.0 
1  outlier not considered for selection of worst case DT50 for PECsoil calculation 

 
Table 7.1.2- 11:  DT50 values in soils of NOA 413163 (non-normalised) 

Soil Texture DT50 1 
 (USDA) [days] 

ヮä7?ä?) Ohr け??W5-V:J sandy loam 68.6 
ヮIce?0c UxI ÖレHc sandy loam 53.6 

ど2e9??`y ダz ど23g,väJ?4a sandy loam / silt loam 39.8 
Hü::a9ü・!,!!f loam / clay loam 27.4 

modelling input value (worst case) 68.6 
 
Table 7.1.2- 12:  DT50 values in soils of CGA 357276 (non-normalised) 

Soil Texture DT50 
 (USDA) [days] 

äää`ァzo qIX Wjag-YäJ sandy loam 66.5 
?cヮä?üI Ku) KäUと loamy sand 71.9 

6?äz8Ü!* e vJcoAb6?,4a silt loam 79.0 
゛jäkIHig゜),!` loam 21.6 

modelling input value (worst case) 79.0 
 
Table 7.1.2- 13:  DT50 values in soils of NOA 409480 (non-normalised) 

Soil Texture DT50 
 (USDA) [days] 

ァeaIce゜ ど0! W!アUJ?k/? sandy loam 45.3 
eaヮä$c! D_) NソcÜ sandy loam 39.3 

O6eac`qx zた Ob0*ähJ?.4a silt loam 24.9 
H5t?)!iv23-,( clay loam 19.1 

modelling input value (worst case) 45.3 
 

III.  CONCLUSIONS 
 
The worst case DT50 values and maximum occurerences in soil of trifloxystrobin and its major 
degradation products used as modelling input values for the calculation of predicted environmental 
concentrations in soil (PECsoil) were derived from laboratory and field dissipation studies. The results 
are summarized in Table 7.1.2- 1. 
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Report: KCA 7.1.2 /02; 5?$Cclk. Ä,; Öäk.§? ,み; c2.ュy/a§゛ K,; 2013 
Title: Derivation of Kinetic Input Parameter of Trifloxystrobin and its Metabolites for 

Groundwater Risk Assessment in the EU 
Report No: EnSa-13-0894 
Document No: M-469352-01-1 
Guidelines: - FOCUS kinetics (2006) 1 

- FOCUS kinetics (2011) 2 
- EFSA kinetics (2010) 3 
- EFSA Q10 (2007) 4 
- FOCUS groundwater (2009) 5 
- FOCUS groundwater (2012) 6 

GLP: No 
Justification: New data / guideline requirement:  

Derivation of kinetic modelling input values for calculation of predicted 
environmental concentrations of trifloxystrobin and its major degradation 
products in groundwater 

 
Executive Summary 
 
The DT50 values and formation fractions / maximum occurences in soil of trifloxystrobin and its major 
degradation products used as modelling input values for the calculation of predicted environmental 
concentrations in groundwater (PECgw) are summarized in Table 7.1.2- 2. 
 

I.  METHODS 
 
DT50 values and formation fraction / maximum occurences in soil of trifloxystrobin and its major 
degradation products used as modelling input values for the calculation of predicted environmental 
concentrations in groundwater (PECgw) were derived from studies and kinetic evaluations (according 
to FOCUS kinetics (2006) 1) summarized in sections CA 7.1.1 and CA 7.1.2. 
 
  

 
4  EFSA Q10 (2007): “Scientific Opinion of the Panel on Plant Protection Products and their Residues on a 

request from EFSA related to the default Q10 value used to describe the temperature effect on transformation 
rates of pesticides in soil”, EFSA Journal, 622, 1-32. 

5  FOCUS groundwater (2009): “Assessing Potential for Movement of Active Substances and their Metabolites 
to Ground Water in the EU”, Final report of the Ground Water Working Group of FOCUS (FOrum for the  
Co-ordination of pesticide fate models and their USe). vers. 1, 13. June 2009, EC Document Reference 
SANCO/13144/2010, v1. 

6  FOCUS groundwater (2012): “Generic guidance for Tier 1 FOCUS groundwater water assessments”, 
version 2.1, 64 pp., December, 2012. 
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Degradation rates in soil from laboratory studies (see section CA 7.1.2.1) were normalised to 20 °C 
and field capacity using the Q10 rule (based on the Arrhenius equation and a default Q10 factor of 2.58) 
and the Walker equation (default value of 0.7 for the moisture exponent), respectively. The field 
dissipation data were normalised before performing kinetic analysis using the time-step normalisation 
(see section CA 7.1.2.2). The DT50 values were averaged (geometric means) for the same soil types. In 
order to select the relevant population to calculate the modelling input DT50 values, the null hypothesis 
that laboratory and field dissipation values are equal, was tested. The statistical significance of 
differences in the laboratory and field dissipation DT50 values was checked with Student’s t-test at a 
5% significance level. If the t-test value (t) was lower than the t-quantile of t-distribution (tdf, 1-α), the 
null hypothesis was not rejected and the DT50 values were pooled from both laboratory and field 
dissipation studies. If the null hypothesis was rejected, the DT50 values from field dissipation studies 
were used as modelling input values for the calculation of PECgw. For the major degradation product 
CGA 381318, only laboratory DT50 values and maximum occurrence in soil were available and used 
as modelling input values for the calculation of PECgw. If ≥ 10 DT50 values were available, the median 
DT50 value in soil was used as modelling input value. If less than 10 DT50 values were available, the 
bias-corrected geometric mean as estimator of the median was used as modelling input value. 
 
The formation fractions of major degradation products were averaged (arithmetic means) for the same 
soil types. The modelling input formation fractions in soil of major degradation products used for the 
calculation of PECgw were selected based on the outcome of the population test for laboratory and field 
dissipation DT50 values.  
 

II.  RESULTS 
 
Table 7.1.2- 14:  DT50 values of trifloxystrobin in soils (normalised to 20 °C and field 

capacity) 

Laboratory / Field Soil / Site Texture DT50 
Study  (USDA) [days] 

Laboratory Vf゛zd x->üJ Loam 0.99 
Laboratory Yej$?ffz7zä silt loam 0.37 
Laboratory ?_!5X$yz loamy sand 0.31 
Laboratory jj4&8B8?゛ loamy sand 0.28 
Laboratory P!Jx?aI/zJäüä sandy loam 0.33 
Laboratory tWc0a sandy loam 0.18 
Laboratory Ck)Jlci sandy loam 2.83 
Laboratory Ec-eena ど3- W9?Jc)Dl sandy loam 0.13 
Laboratory T?zä?_( Og( どÜとä sandy loam 0.15 
Laboratory q)eua2Kz e Äc6d.ü*Jc4a silt loam 0.18 
Laboratory /t3qf.`Qbak-- clay loam 0.30 

Field hö/kWl?`Iqz` Loam 1.13 
Field Wz/?)äiJ1_hh sandy loam 1.66 
Field dj゜さl/ silt loam 1.69 
Field Pi, özヮ/jäy hp -JUc silt loam 2.73 
Field G0・/:j K*fn)゛e Loam 1.10 
Field /dwe`d silty clay loam 2.49 

 modelling input value 0.37 1 
1  median (n = 17) from laboratory and field dissipation DT50 values 
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Table 7.1.2- 15:  DT50 values of CGA 357261 in soils (normalised to 20 °C and field capacity) 

Laboratory / Field Soil / Site Texture DT50 
Study  (USDA) [days] 

Laboratory e§ä`ヮ?a O7! WvたとJIlä? sandy loam 0.06 
Laboratory ァ?ä?kc( O9` NQÖä sandy loam 0.07 
Laboratory Äüaa?g-3 に? レJh・zocb,4a silt loam 0.08 
Laboratory ロ§:xb`!`jz*.f clay loam 0.14 

Field 3ä()lpWjgkc) Loam 0.09 
Field /id`pWzäJuüa sandy loam 0.61 
Field /:ヶ7:§ silt loam 0.12 
Field P:, ivaLl?゜ 2b aJど) silt loam 1.35 
Field j6jÄjn g!)G_öc Loam 0.95 
Field w-j8ex silty clay loam 0.88 

 modelling input value 0.13 1 
1  median (n = 10) from laboratory and field dissipation DT50 values  

 
Table 7.1.2- 16:  DT50 values and formation fractions of CGA 321113 in soils (normalised to 

20 °C and field capacity) 

Laboratory / Field Soil / Site Texture DT50 Formation 
Study  (USDA) [days] Fraction 

laboratory f?0N6 =6fJ1 loam 299.0 0.822 
laboratory äke$fKfjääa silt loam 81.0 0.971 
laboratory ?9kレy)?4 loamy sand 406.8 0.944 
laboratory さt/゛0a゜ダ゛ loamy sand 105.2 0.961 
laboratory j!eJJ?ac=?・゛! sandy loam 206.3 0.946 
laboratory W?l・? sandy loam 80.4 0.979 
laboratory §fi?RJ/ sandy loam / loamy sand 219.5 0.983 
laboratory äz(ァc8a O$- W1IJたVj?c sandy loam 70.8 0.917 
laboratory ääö?Zz) !Uö ソGeÖ sandy loam 72.3 0.996 
laboratory z(äüa゛Uk &c ・zJ.U_゛cx4a silt loam 52.0 0.973 
laboratory dt゛üf-rど:ä8,) clay loam 78.1 0.961 

field W゜oäI?-il(゛g loam 52.4 0.680 
field WjcJb-4ä?ty・ sandy loam 24.7 0.830 
field i*ヶü/i silt loam 53.0 0.556 
field :<, cTjlq5ä 9x AcJ( silt loam 95.8 0.688 
field Njb9il 9)fU80? loam 23.7 0.488 
field D5ef_t silty clay loam 79.8 1.000 

 modelling input value 46.8 1 0.707 2 
1  bias-corrected geometric mean (n = 6) from field dissipation DT50 values 
2  arithmetic mean (n = 6) from field dissipation formation fractions 
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Table 7.1.2- 17:  DT50 values and formation fractions of CGA 373466 in soils (normalised to 

20 °C and field capacity) 

Laboratory / Field Soil / Site Texture DT50 Formation 
Study  (USDA) [days] Fraction 

laboratory ce7zTä) Gp! アÄtäJWq-z sandy loam 31.9 0.980 
laboratory ァe゛äeä! 4V- ロGÄä sandy loam 45.5 1.000 
laboratory nz`?chD2 äダ vpz8JäDg.4a silt loam 43.2 1.000 
laboratory jjz$rfAk2n)). clay loam 73.7 1.000 

field Wj゛a-k/゛`ä-q loam 6.86 0.640 
field /jJpö40cWza! sandy loam 8.57 1.000 
field lさ5/:0 silt loam 29.1 0.618 
field j>, ltcgL゛ä 8q X!cJ silt loam 90.9 1.000 
field xtレjj§ 3wü`ke( loam 14.5 0.860 
field Kofizn silty clay loam 56.1 1.000 

 modelling input value 20.5 1 0.853 2 
1  bias-corrected geometric mean (n = 6) from field dissipation DT50 values 
2  arithmetic mean (n = 6) from field dissipation formation fractions 

 
Table 7.1.2- 18:  DT50 values and formation fractions of CGA 381318 in soils (normalised to 

20 °C and field capacity) 

Laboratory / Field Soil / Site Texture DT50 Formation 
Study  (USDA) [days] Fraction 

laboratory Efzäe9ä _Qr WXcJd!ア/a sandy loam 12.2 N/A 
laboratory äa§ァä?` )Ap XレK? loamy sand 23.5 N/A 
laboratory ??§ä*Übr äダ V97c0J?g,4a silt loam 23.5 N/A 
laboratory Opt:c79y)!,!- clay loam 32.0 N/A 

 modelling input value 19.2 1 6.2% 2 
N/A: not applicable 
1  bias-corrected geometric mean (n = 4) from laboratory DT50 values 
2  maximum occurrence in soil photolysis study M-462074-01-1 (Supplemental Dossier, KCA 7.1.1.3 /04) 

 
Table 7.1.2- 19:  DT50 values and formation fractions of NOA 413161 in soils (normalised to 

20 °C and field capacity) 

Laboratory / Field Soil / Site Texture DT50 Formation 
Study  (USDA) [days] Fraction 

laboratory ・fjヶJaj loamy sand 221.1 N/A 
laboratory zaä)Tä8 _rレ WグjäJä1fV sandy loam 90.4 0.135 
laboratory Ecä9?ä( )ソb wÖeと sandy loam 48.6 0.164 
laboratory どIä?xä・q z ?G37oJ?o.4a silt loam 70.1 0.132 
laboratory Äö:ta)(5pöI.! clay loam 51.5 0.213 

field WtgcIik)・?-o loam 66.1 0.071 
field W?iJ゜§tz15(a sandy loam 30.7 0.263 
field R*_tt: silt loam -  3 - 3 

field =j, l/9_zLc 19 Ö)Jä silt loam 26.0 0.078 
field At5:1t urü!Öyc loam 34.9 0.259 
field Oi?`ug silty clay loam 50.8 0.055 

 modelling input value 38.7 1 0.145 2 
N/A: not applicable 
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1  bias-corrected geometric mean (n = 5) from field dissipation DT50 values 
2  arithmetic mean (n = 5) from field dissipation formation fractions 
3  value excluded due to unreliable statistical parameters 

Table 7.1.2- 20:  DT50 values and formation fractions of NOA 413163 in soils (normalised to 
20 °C and field capacity) 

Laboratory / Field Soil / Site Texture DT50 Formation 
Study  (USDA) [days] Fraction 

laboratory Zäc$ä?` X2r zJzWnfえN: sandy loam 69.3 0.229 
laboratory c?Ezu?` ・OI ÄwNä sandy loam 54.6 0.246 
laboratory rä1O_ce7 ダc 4゜7J6ロaä,4a silt loam / sandy loam 39.1 0.162 
laboratory Kuk--i/ah1f`. clay loam / loam 27.7 0.260 

field Wj・6aIa)l9!゛ loam 53.0 - 3 

field Wz/äJ4!zi1b8 sandy loam 87.4 0.457 
field qtRitk silt loam 29.9 0.498 
field >l, /a・Tjvc $6 HIcJ silt loam 36.5 0.185 
field Dt_ltu u`v2z!G loam 25.2 0.332 
field gfÄjz゜ silty clay loam 28.7 0.115 

 modelling input value 37.8 1 0.276 2 
1  median (n = 10) from laboratory and field dissipation DT50 values 
2  arithmetic mean (n = 9) from laboratory and field dissipation formation fractions 
3  value excluded due to unreliable statistical parameters 

 
Table 7.1.2- 21:  DT50 values and formation fractions of CGA 357276 in soils (normalised to 

20 °C and field capacity) 

Laboratory / Field Soil / Site Texture DT50 Formation 
Study  (USDA) [days] Fraction 

laboratory Ee?・ce` と)x 2QJW(えjcc sandy loam 65.9 0.043 
laboratory ァeaaeyI OpI ど?Oレ loamy sand / sandy loam 71.2 0.027 
laboratory ÜäIö?0・ä ä どdcöJ*,üä4a silt loam 69.2 - 3 
laboratory 99),`レ9:ta1(! loam 21.4 - 3 

field ch?/Wj゜4`I(u loam 36.5 0.072 
field äq7゛aW/iaJ$! sandy loam 80.2 0.098 
field R/iu5j silt loam 36.1 0.062 
field ,+: /jaöyLa 8h IzÜJ silt loam - 3 - 3 
field N/yly/ qfY1öz- loam 45.5 0.077 
field q`$Utä silty clay loam 76.5 0.032 

 modelling input value 50.9 1 0.059 2 
N/A: not applicable 
1  bias-corrected geometric mean (n = 9) from laboratory and field dissipation DT50 values 
2  arithmetic mean (n = 7) from laboratory and field dissipation formation fractions 
3  value excluded due to unreliable statistical parameters 
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Table 7.1.2- 22:  DT50 values and formation fractions of NOA 409480 in soils (normalised to 

20 °C and field capacity) 

Laboratory / Field Soil / Site Texture DT50 Formation 
Study  (USDA) [days] Fraction 

laboratory cnäTez! hA) dえAtJW!ää sandy loam 42.8 N/A 
laboratory Eeacbc` NöI ソAcÖ sandy loam 37.1 N/A 
laboratory w?e3äv3( eに Öco.6bJcp4a silt loam 23.5 N/A 
laboratory dtzv).Äi**(-r clay loam 15.2 N/A 

field tvä-qz`lbWv! loam 97.3 0.006 
field ä2Wi/äJo*p!z sandy loam 95.5 0.041 
field gjiさj・ silt loam 34.7 0.025 
field +,i /jc_yヮ? hü O?)J silt loam 111.1 - 3 

field jylÄ:2 9r・kcV) loam 18.1 0.035 
field cロt5)v silty clay loam 29.7 0.035 

 modelling input value 35.9 1 0.028 2 
N/A: not applicable 
1  median (n = 10) from laboratory and field dissipation DT50 values 
2  arithmetic mean (n = 5) from field dissipation formation fractions 
3  value excluded due to unreliable statistical parameters 

 
III.  CONCLUSIONS 

 
The DT50 values and formation fractions / maximum occurrences in soil of trifloxystrobin and its 
major degradation products used as modelling input values for the calculation of predicted 
environmental concentrations in groundwater (PECgw) were derived from laboratory and field 
dissipation studies. The results are summarized in Table 7.1.2- 2. 
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Report: KCA 7.1.2 /03; ノl.?k_z3 ,カ; Ö§uäa. れ,; *j8c.ぉz9$ G,; 2013 
Title: Derivation of Kinetic Input Parameter of Trifloxystrobin and its Metabolites for 

Surface Water Risk Assessment in the EU 
Report No: EnSa-13-0930 
Document No: M-469771-01-1 
Guidelines: - FOCUS kinetics (2006) 1 

- FOCUS kinetics (2011) 2 
- EFSA kinetics (2010) 3 
- EFSA Q10 (2007) 4 
- FOCUS surface water (2003) 7 
- FOCUS surface water (2012)  8 

GLP: No 
Justification: New data / guideline requirement:  

Derivation of kinetic modelling input values for calculation of predicted 
environmental concentrations of trifloxystrobin and its major degradation 
products in surface water 

 
Executive Summary 
 
The DT50 values and maximum occurences in soil and aquatic systems of trifloxystrobin and its major 
degradation products used as modelling input values for the calculation of predicted environmental 
concentrations in surface water (PECsw) are summarized in Table 7.1.2- 3. 
 

I.  METHODS 
 
DT50 values and maximum occurences in soil and aquatic systems of trifloxystrobin and its major 
degradation products used as modelling input values for the calculation of predicted environmental 
concentrations in surface water (PECsw) were derived from studies and kinetic evaluations (according 
to FOCUS kinetics (2006) 1) summarized in sections CA 7.1.1, CA 7.1.2 and CA 7.2. 
 
  

 
7  FOCUS surface water (2003): “FOCUS Surface Water Scenarios in the EU Evaluation Process under 

91/414/EC”, Report of the FOCUS Working Group on Surface Water Scenarios. EC Document Reference 
SANCO/4802/2001-rev2. 

8  FOCUS surface water (2012): “Generic Guidance for FOCUS Surface Water Scenarios”, version 1.2, 
357 pp., December 2012. 
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Degradation rates from laboratory studies in soil (see section CA 7.1.2.1) were normalised to 20 °C 
and field capacity using the Q10 rule (based on the Arrhenius equation and a default Q10 factor of 2.58) 
and the Walker equation (default value of 0.7 for the moisture exponent), respectively. The field 
dissipation data were normalised before performing kinetic analysis using the time-step normalisation 
(see section CA 7.1.2.2). The DT50 values were averaged (geometric means) for the same soil types 
and water/sediment systems. In order to select the relevant population to calculate the modelling input 
DT50 values, the null hypothesis that laboratory and field dissipation values are equal, was tested. The 
statistical significance of differences in the laboratory and field dissipation DT50 values was checked 
with Student’s t-test at a 5% significance level. If the t-test value (t) was lower than the t-quantile of t-
distribution (tdf, 1-α), the null hypothesis was not rejected and the DT50 values were pooled from both 
laboratory and field dissipation studies. If the null hypothesis was rejected, the DT50 values from field 
dissipation studies were used as modelling input values for the calculation of PECsw. For the major 
degradation product CGA 381318, only laboratory DT50 values and maximum occurrence in soil were 
available and used as modelling input values for the calculation of PECsw. If ≥ 10 DT50 values were 
available, the median DT50 value in soil was used as modelling input value. If less than 10 DT50 values 
were available, the bias-corrected geometric mean as estimator of the median was used as modelling 
input value.  
 
Modelling input values for the maximum occurrences in soil of major degradation products have been 
selected based on the available data from laboratory and field dissipation studies (see 
sections CA 7.1.1 and CA 7.1.2.2.1) in the following order:  
 

1. maximum occurrence under field conditions in presence of light after soil surface application 
of trifloxystrobin  

2. maximum occurrence under field conditions after soil incorporation of trifloxystrobin 
3. maximum occurrence under laboratory conditions 

 
The observed maximum occurrences in soil of major degradation products after soil incorporation are 
worst case for field conditions in presence of light as the photodegradation route is suppressed due to 
soil incorporation. The maximum occurrences of major degradation products in soil under field 
conditions are given as applied trifloxystrobin equivalents and are referenced to the recovered residues 
at day 0.  
 
DT50 values and maximum occurrences from water/sediment studies were only available for 
trifloxystrobin and its major degradation product CGA 321113 (see section CA 7.2).The geometric 
means of DT50 values in water, sediment and total system were used as modelling input values. 
Modelling input values for the maximum occurrences of major degradation products in aquatic 
systems were derived from studies summarized in section CA 7.2. 
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II.  RESULTS 
 
Table 7.1.2- 23:  Maximum occurrences in soil of major trifloxystrobin degradation 

products (expressed as percentage of applied parent equivalent) 

 Laboratory Studies Field Dissipation Studies 
 Dark Photolysis Soil Incorporation (Dark) Presence of Light 

Degradation Product [%] [%] [%] [%] 
CGA 357261 (ZE) - 15.5 - 13.5 2 

CGA 357262 (ZZ) 1 - - - - 
CGA 321113 (EE) 96.8 57.4 98.5 51.2 2 
CGA 373466 (ZE) - 42.5 - 31.0 2 
CGA 381318 (ZZ) - 6.2 2 - - 
NOA 413161 (ZE) 13.6 - 10.0 5.7 2 
NOA 413163 (EE) - 6.0 2 - - 
CGA 357276 (E) 5.6 1.7 2.3 2 - 
NOA 409480 (Z) - 9.3 2 - - 

CGA 107170 (volatile) 1 - - - - 
2-hydroxymethyl-

benzonitrile 1 
- - - - 

1  not a major degradation product in soil 
1  maximum occurrences in bold used as modelling input values 

 
Table 7.1.2- 24:  Maximum occurrences in aquatic systems of trifloxystrobin and its major 

degradation products (expressed as percentage of applied parent 
equivalent) 

 Water/Sediment Aerobic Mineralisation Photolysis Hydrolysis 
Degradation Product [%] [%] [%] [%] 

trifloxystrobin (EE) 42.3 (in sediment) 2 - - - 
CGA 357261 (ZE) - - 51.5 2 - 
CGA 357262 (ZZ) - - 10.1 2 - 
CGA 321113 (EE) 100 2 100 2 57.4 100 2, 5 
CGA 373466 (ZE) - - 21.1 3 

34.7 2, 4 
- 

CGA 381318 (ZZ) 1 - - - - 
NOA 413161 (ZE) 1 - - - - 
NOA 413163 (EE) 1 - - - - 

CGA 357276 (E) - - - 10.4 2, 6 

NOA 409480 (Z) 1 - - - - 
CGA 107170 (volatile) - - 53.8 2 39.5 7 

2-hydroxymethylbenzonitrile - - 20.1 2 - 
1  not a major degradation product in aquatic systems 
2  maximum occurrences in bold used as modelling input values 
3  from trifloxystrobin 
4  from CGA 321113: 60.5%; calculated as worst case from trifloxystrobin: 57.4% x 60.5% = 34.7% 
5  pH 9 and 25 °C 
6  only at pH 7 and 60 °C, assessed as thermal decomposition product 
7  only at pH 5 and ≥ 40 °C 
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Table 7.1.2- 25:  DT50 values in soils of trifloxystrobin (normalised to 20 °C and field 

capacity) 

Laboratory / Field Soil / Site Texture DT50 
Study  (USDA) [days] 

laboratory `äü9Ö 42+!J loam 0.99 
laboratory ど`?I/aücäyz silt loam 0.37 
laboratory -1Q?9q・z loamy sand 0.31 
laboratory 8/kアäRi7* loamy sand 0.28 
laboratory >zkädz-iIäJJc sandy loam 0.33 
laboratory W?löa sandy loam 0.18 
laboratory h-さJ:?t sandy loam 2.83 
laboratory E9c?zä- G`k WJzöIハGja sandy loam 0.13 
laboratory Eäää?df レ4r XÄレe sandy loam 0.15 
laboratory Ü・aIeäd4 äた b$cgz.とJ84a silt loam 0.18 
laboratory ソ:/0゜・?4--,)! clay loam 0.30 

field W/cIi6ü*``5a loam 1.13 
field zä_IWijJxq0z sandy loam 1.66 
field Rx//5j silt loam 1.69 
field F,: c$aァ/l7 7ü zJD` silt loam 2.73 
field D//2t5 ソ5üz6!( loam 1.10 
field wzi3!y silty clay loam 2.49 

 modelling input value 0.37 1 
1  median (n = 17) from laboratory and field dissipation DT50 values 

 
Table 7.1.2- 26:  DT50 values in soils of CGA 357261 (normalised to 20 °C and field capacity) 

Laboratory / Field Soil / Site Texture DT50 
Study  (USDA) [days] 

laboratory Z?zz(z6 O_! Wp)DäJz: sandy loam 0.06 
laboratory Zä?゜??I レ_( wU?H sandy loam 0.07 
laboratory Ä2-ä6?zü cた cxc.Vb・J・4a silt loam 0.08 
laboratory Q§ü(rf/ia19,! clay loam 0.14 

field 8bc-p(jvW/)c loam 0.09 
field WaijJxk7c5(ä sandy loam 0.61 
field i:ゕujd silt loam 0.12 
field Pi, zd9Zl:ä *§ cQ)J silt loam 1.35 
field t/・lYo 9)heど3’ loam 0.95 
field zソj0(2 silty clay loam 0.88 

 modelling input value 0.13 1 
1  median (n = 10) from laboratory and field dissipation DT50 values  
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Table 7.1.2- 27:  DT50 values in soils of CGA 321113 (normalised to 20 °C and field capacity) 

Laboratory / Field Soil / Site Texture DT50 
Study  (USDA) [days] 

laboratory Df゛6ä >npJ( loam 299.0 
laboratory e(a9öc`Äläz silt loam 81.0 
laboratory aoöObü`a loamy sand 406.8 
laboratory ゛・8さitけäö loamy sand 105.2 
laboratory JJ3cxäFjIzca! sandy loam 206.3 
laboratory Wa:va sandy loam 80.4 
laboratory CakIJi: sandy loam / loamy sand 219.5 
laboratory Eee3?af !K゜ WI:8アどaJa sandy loam 70.8 
laboratory Ez?äa6) (Ab ÄソN? sandy loam 72.3 
laboratory väc7N?(v cダ Ä1q1Jcä2.4a silt loam 52.0 
laboratory j!.`)Y9/?*kv- clay loam 78.1 

field 3z!lW:ü-Io?u loam 52.4 
field Wzj§duc/äJ4` sandy loam 24.7 
field Ri4yj: silt loam 53.0 
field Pi, :6Tläqz b4 w`äJ silt loam 95.8 
field wltü:u -K5vqä- loam 23.7 
field j8G*?f silty clay loam 79.8 

 modelling input value 46.8 1 

1  bias-corrected geometric mean (n = 6) from field dissipation DT50 values 
 
Table 7.1.2- 28:  DT50 values in soils of CGA 373466 (normalised to 20 °C and field capacity) 

Laboratory / Field Soil / Site Texture DT50 
Study  (USDA) [days] 

laboratory zvzヮc?f !ロ6 WüYlJf&?c sandy loam 31.9 
laboratory z*Ec?ä` どü` YOU? sandy loam 45.5 
laboratory K・z・a)äü ?ア w0a,nä2Jg4a silt loam 43.2 
laboratory :äh_((.Ogtg-! clay loam 73.7 

field tIpWö6ä)c`lb loam 6.86 
field WtcJkua:9x)? sandy loam 8.57 
field R1:tl0 silt loam 29.1 
field l=, /:Zä5bc qd fw?J silt loam 90.9 
field A:§:8t IVg$1cf loam 14.5 
field D7)jc0 silty clay loam 56.1 

 modelling input value 20.5 1 

1  bias-corrected geometric mean (n = 6) from field dissipation DT50 values 
 
Table 7.1.2- 29:  DT50 values in soils of CGA 381318 (normalised to 20 °C and field capacity) 

Laboratory / Field Soil / Site Texture DT50 
Study  (USDA) [days] 

laboratory ヮeäbaäI !と§ vアtJW-ど?ä sandy loam 11.9 
laboratory ヮzevaz` 9K- DGQä loamy sand 22.8 
laboratory ゜cacN(8゛ zダ A_§abJ,?y4a silt loam 22.8 
laboratory bi/`IrÄä2pb.r clay loam 20.4 

 modelling input value 19.2 1 

1  bias-corrected geometric mean (n = 4) from laboratory DT50 values 
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Table 7.1.2- 30:  DT50 values in soils of NOA 413161 (normalised to 20 °C and field capacity) 

Laboratory / Field Soil / Site Texture DT50 
Study  (USDA) [days] 

laboratory さJjq`/? loamy sand 221.1 
laboratory ヮ?ccz゜- Öy- 2!だソcJW:c sandy loam 90.4 
laboratory vTzzec( 9ロI zロOÄ sandy loam 48.6 
laboratory 9zranowa äダ O3ä・J?5v.4a silt loam 70.1 
laboratory izü),rA_j7゜I( clay loam 51.5 

field 5x?f§Wl5z!)i loam 66.1 
field WiIkaciäJpk3 sandy loam 30.7 
field ltxBvj silt loam -  2 

field <,: /t゜ァ?2a 6o Ä-äJ silt loam 26.0 
field D6uj:j K゜゛6Ief loam 34.9 
field H:26?( silty clay loam 50.8 

 modelling input value 38.7 1 

1  bias-corrected geometric mean (n = 5) from field dissipation DT50 values 
2  value excluded due to unreliable statistical parameters 

 
Table 7.1.2- 31:  DT50 values in soils of NOA 413163 (normalised to 20 °C and field capacity) 

Laboratory / Field Soil / Site Texture DT50 
Study  (USDA) [days] 

laboratory aöァz?äf -Ay 6AWIた/zJ? sandy loam 69.3 
laboratory ヮ゜zce?- K9I ÖレO? sandy loam 54.6 
laboratory qäöと)e*c アc OayJg7?゜,4a silt loam / sandy loam 39.1 
laboratory jt・`),rU゜z7・) clay loam / loam 27.7 

field W/!)lxq5aröä loam 53.0 
field J65)Wäi:?3$c sandy loam 87.4 
field gjヶji9 silt loam 29.9 
field Pi, /§zTjay 2§ D-cJ silt loam 36.5 
field jN/・g/ _3u?`)N loam 25.2 
field vepYj- silty clay loam 28.7 

 modelling input value 37.8 1 

1  median (n = 10) from laboratory and field dissipation DT50 values 
 
Table 7.1.2- 32:  DT50 values in soils of CGA 357276 (normalised to 20 °C and field capacity) 

Laboratory / Field Soil / Site Texture DT50 
Study  (USDA) [days] 

laboratory ヮzuäee- wü- bとJWIハ:äa sandy loam 65.9 
laboratory T?§f?ää DdI どwDä loamy sand / sandy loam 71.2 
laboratory Krä_?bcy cア と_b9.zJä44a silt loam 69.2 
laboratory 5/9(,`A/zk7!` loam 21.4 

field jd§d!jbWc-`a loam 36.5 
field W?t_・/äJq`gz sandy loam 80.2 
field Bt゛öli silt loam 36.1 
field =:, :aヮ:cu・ üh O(aJ silt loam - 2 

field t7:Aj$ _w$?!fü loam 45.5 
field O:kä!§ silty clay loam 76.5 
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 modelling input value 50.9 1 

1  bias-corrected geometric mean (n = 9) from laboratory and field dissipation DT50 values 
2  value excluded due to unreliable statistical parameters 

Table 7.1.2- 33:  DT50 values in soils of NOA 409480 (normalised to 20 °C and field capacity) 

Laboratory / Field Soil / Site Texture DT50 
Study  (USDA) [days] 

laboratory ヮe?3äz` Iwk W*)アcD/zJ sandy loam 42.8 
laboratory eäakcヮ) O3r NÖÄ? sandy loam 37.1 
laboratory どrädcx4c zに a3,O7üäqJ4a silt loam 23.5 
laboratory Qt4`(!gt?1y.! clay loam 15.2 

field /ü`iWuc!5ä`d loam 97.3 
field WcJ1//?ö1)bc sandy loam 95.5 
field ü/:さjo silt loam 34.7 
field i,P Zöajj?o h2 IレaJ silt loam 111.1 
field G:§7lt hoz(fw0 loam 18.1 
field K60tz) silty clay loam 29.7 

 modelling input value 35.9 1 

1  median (n = 10) from laboratory and field dissipation DT50 values 
 
Table 7.1.2- 34:  DT50 values in water/sediment systems of trifloxystrobin and CGA 321113 

Water/Sediment trifloxystrobin CGA 321113 
System Water Sediment Total System Water Sediment Total System 

 DT50 DT50 DT50 DT50 DT50 DT50 
 [days] [days] [days] [days] [days] [days] 

Rhine 0.77 3.57 2.18 285.1 570.9 423.1 
Rhine 0.57 4.08 2.63 319.9 441.8 362.9 
Pond 0.90 1.48 1.25 154.6 - 2 341.1 
Pond 0.86 1.67 1.14 137.1 - 3 432.7 

modelling input value 0.76 1 2.45 1 1.69 1 209.7 1 502.2 1 388.0 1 
1  geometric mean 
2  no clear dissipation observed in sediment 
3  DT50 could not be calculated due to a too low number of data 

 
III.  CONCLUSIONS 

 
The DT50 values and maximum occurrences in soil and aquatic systems of trifloxystrobin and its major 
degradation products used as modelling input values for the calculation of predicted environmental 
concentrations in surface water (PECsw) were derived from laboratory and field dissipation studies. 
The results are summarized in Table 7.1.2- 3. 
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CA 7.1.2.1  Laboratory studies 
The degradation rates of trifloxystrobin and its major degradation products in soil were studied using 
two different radiolabel positions, [14C-GP] and [14C-TP], and unlabelled compounds. The studies 
have been performed in a number of soils in the dark in the laboratory at temperatures between 10 to 
25 °C and different soil moistures. The kinetic models and DT50 values used for modelling purpose 
(non-normalised) and trigger evaluation (best-fit) as well as formation fractions for major degradation 
products are summarized in Table 7.1.2.1- 1 to Table 7.1.2.1- 26. The DT50 and DT90 values for trigger 
evaluation (best-fit) were taken from study reports and may slightly differ from the List of Endpoints 
(SANCO/4339/2000-Final, 7 April 2003). 
 
Table 7.1.2.1- 1:  Summary of DT50 values for degradation of trifloxystrobin in aerobic soils 

for modelling purpose (non-normalised) 

Temp. Soil Texture Annex Point / Kinetic DT50 2 
[°C]  (USDA) Reference No Model 1 [days] 
25 (g_Oä <d!bJ loam KCA 7.1.2.1.1 /16 FOMC 0.85 
20 äeaÜI/?bäö( silt loam KCA 7.1.2.1.1 /14 FOMC 0.49 
 j?6äbIとzIeä loam KCA 7.1.2.1.1 /15 SFO 0.41 
 ロä!laz9??_f A silt loam KCA 7.1.2.1.1 /11 FOMC 0.49 
 レe-8?$:ääz( B 3 silt loam KCA 7.1.2.1.1 /11 FOMC 0.89 
 )?yfÄäläöäz D silt loam KCA 7.1.2.1.1 /11 FOMC 0.64 
 5uuレz(a9 loamy sand KCA 7.1.2.1.1 /12 FOMC 0.57 
 6tjdchR4 loamy sand KCA 7.1.2.1.1 /12 FOMC 0.73 
 +icJcpe??-J9( sandy loam KCA 7.1.2.1.1 /12 FOMC 0.58 
 Yäa゛8)lcaä) silty loam KCA 7.1.2.1.1 /19 SFO 0.82 
 5iつ$3ヶ/ha loamy sand KCA 7.1.2.1.1 /19 FOMC 0.46 
 W/c?q A sandy loam KCA 7.1.2.1.1 /17 FOMC 0.34 
 W?jba B sandy loam KCA 7.1.2.1.1 /17 FOMC 0.40 
 Büitö3aつh loamy sand KCA 7.1.2.1.1 /17 FOMC 0.44 
 Rc゜-Jij sandy loam KCA 7.1.2.1.1 /13 DFOP 4.35 
 Eäo?zc` Öp- W゜!ÄjaJa sandy loam KCA 7.1.2.1.1 /18 FOMC 0.13 
 ebzァää( レ-b zÜNK sandy loam KCA 7.1.2.1.1 /18 FOMC 0.15 
 y?rääO*d グä A3?3ö.§Jä4a silt loam KCA 7.1.2.1.1 /18 FOMC 0.19 
 Va0I,1jj・゜-!( clay loam KCA 7.1.2.1.1 /18 FOMC 0.30 

10 :zo?゜aXä(?I C silt loam KCA 7.1.2.1.1 /11 FOMC 1.05 
1  SFO: single first order, FOMC: first order multi compartment, DFOP: double first order in parallel 
2  for FOMC: DT50 was not calculated as DT90/3.32, DT50 is based on fit of the decline curve 
 for DFOP: DT50 was not calculated from the slow k-rate, DT50 is based on fit of the decline curve 

3  soil moisture of 30% of the field capacity at 1/3 bar 
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Table 7.1.2.1- 2:  Summary of DT50 and DT90 values for degradation of trifloxystrobin in 

aerobic soils for trigger evaluation 

Temp. Soil Texture Annex Point / Kinetic DT50 DT90 
[°C]  (USDA) Reference No Model 1 [days] [days] 
25 OcühI PIJ21 loam KCA 7.1.2.1.1 /03 SFO 2.0 n.c. 
20 `:ä7zレä?8zf silt loam KCA 7.1.2.1.1 /01 SFO 0.6 1.8 
 he?cHä-i?3( loam KCA 7.1.2.1.1 /02 SFO 0.4 1.4 
 (aäfOcl§z6a silt loam KCA 7.1.2.1.1 /04 SFO 0.6-1.1 2.0-3.5 
 V49-ä1ax loamy sand KCA 7.1.2.1.1 /05 SFO 0.7 2.4 
 9ダ4ヶjt゛aö loamy sand KCA 7.1.2.1.1 /05 SFO 0.8 2.7 
 >e?)/`cJJa4zü sandy loam KCA 7.1.2.1.1 /05 SFO 0.7 2.4 
 V?l9!zz?b?` silty loam KCA 7.1.2.1.1 /06 SFO 0.7 2.3 
 Bd/6züikだ loamy sand KCA 7.1.2.1.1 /06 SFO 0.9 2.9 
 W・a:ä sandy loam KCA 7.1.2.1.1 /07 SFO 0.5-0.6 1.8-2.0 
 Rji*ünqz loamy sand KCA 7.1.2.1.1 /07 SFO 0.7 2.3 
 :?ヶ・(J/ sandy loam KCA 7.1.2.1.1 /08 FOTC 3.6 162 
 C8JI/c/ loamy sand KCA 7.1.2.1.1 /09 FOTC 1.1 80.5 
 eäeäE4- Y_( WnfAj?J? sandy loam KCA 7.1.2.1.1 /10 DFOP 0.1 0.7 
 ヮzecoa` G`p K?AQ sandy loam KCA 7.1.2.1.1 /10 FOMC 0.2 1.3 
 レ)5äu゜a? äア K6p$äJä0,4a silt loam KCA 7.1.2.1.1 /10 FOMC 0.2 1.8 
 p/g,`Ü/c86!-! clay loam KCA 7.1.2.1.1 /10 FOMC 0.3 1.8 

10 ?zÄ-jcpebaI silt loam KCA 7.1.2.1.1 /04 SFO 1.0 2.0-3.5 
n.c.: not calculated 
1  SFO: single first order, FOTC: first order two compartment (Newton-Raphson method), FOMC: first order 

multi compartment, DFOP: double first order in parallel 
 
Table 7.1.2.1- 3:  Summary of DT50 values for degradation of CGA 357261 in aerobic soils 

for modelling purpose (non-normalised) 

Temp. Soil Texture Annex Point / Formation Kinetic DT50 2 
[°C]  (USDA) Reference No Fraction Model 1 [days] 
20 ?p?)Ecä とpI Wどzg)täJ sandy loam KCA 7.1.2.1.2 /25 N/A FOMC 0.06 
 zaTäe2- Y$I OソcÄ sandy loam KCA 7.1.2.1.2 /25 N/A DFOP 0.07 
 ソ?`xaxcb ?ア V゜u.v?vJz4a silt loam KCA 7.1.2.1.2 /25 N/A DFOP 0.08 
 5/§o(`)ど:?x!. clay loam KCA 7.1.2.1.2 /25 N/A FOMC 0.14 

N/A: not applicable 
1  FOMC: first order multi compartment, DFOP: double first order in parallel 
2  for FOMC: DT50 was not calculated as DT90/3.32, DT50 is based on fit of the decline curve 
 for DFOP: DT50 was not calculated from the slow k-rate, DT50 is based on fit of the decline curve 

 
Table 7.1.2.1- 4:  Summary of DT50 and DT90 values for degradation of CGA 357261 in 

aerobic soils for trigger evaluation 

Temp. Soil Texture Annex Point / Kinetic DT50 DT90 
[°C]  (USDA) Reference No Model 1 [days] [days] 
20 zzäqァc! Y6I n&tcJaW`ロ sandy loam KCA 7.1.2.1.2 /10 DFOP 0.1 0.3 
 Z?6Iä?a Üd- DGcÜ sandy loam KCA 7.1.2.1.2 /10 DFOP 0.1 0.3 
 とa`b・5za cア 4nJz゜ど

?$.4a 
silt loam KCA 7.1.2.1.2 /10 DFOP 0.1 0.4 

 /tfO゜c3o2!,fr clay loam KCA 7.1.2.1.2 /10 FOMC 0.1 0.9 
1  FOMC: first order multi compartment, DFOP: double first order in parallel 
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Table 7.1.2.1- 5:  Summary of DT50 values and formation fractions for degradation of 

CGA 321113 in aerobic soils for modelling purpose (non-normalised) 

Temp. Soil Texture Annex Point / Formation Kinetic DT50 
[°C]  (USDA) Reference No Fraction Model 1 [days] 
25 レfc3k ・JP)7 loam KCA 7.1.2.1.2 /22 0.822 SFO 257.2 
20 wc-?gczhf:ä silt loam KCA 7.1.2.1.2 /20 0.969 SFO 80.3 

 Ö?g(jz2zääf loam KCA 7.1.2.1.2 /21 0.947 SFO 99.2 
 Qäl゜ee$`äa- A silt loam KCA 7.1.2.1.2 /17 0.951 SFO 120.0 
 c?vU?`/8ec- B 2 silt loam KCA 7.1.2.1.2 /17 1.000 SFO 262.7 
 ゜äÖä)läaqä` D silt loam KCA 7.1.2.1.2 /17 1.000 SFO 35.1 
 b§K?n$)a loamy sand KCA 7.1.2.1.2 /18 0.944 SFO 755.6 
 Rpqd/jhハc loamy sand KCA 7.1.2.1.2 /18 0.970 SFO 428.4 
 ?JJa8zöfP:`äa sandy loam KCA 7.1.2.1.2 /18 0.946 SFO 358.0 
 ど?Ilzc?deh! silty loam KCA 7.1.2.1.2 /32 0.935 SFO 386.1 
 yハö?$ゕpti loamy sand KCA 7.1.2.1.2 /32 0.913 SFO 115.3 
 Wjäc_ A sandy loam KCA 7.1.2.1.2 /23 1.000 SFO 112.4 
 W?juä B sandy loam KCA 7.1.2.1.2 /23 0.957 SFO 235.0 
 ヶ・:häö:1だ loamy sand KCA 7.1.2.1.2 /23 1.000 SFO 157.4 
 p!J:ctゕ loamy sand KCA 7.1.2.1.2 /16 N/A SFO 223.2 
 CvIJiä: sandy loam KCA 7.1.2.1.2 /19 0.983 SFO 380.4 
 Ecääqä! ソg- KaJäWnIt sandy loam KCA 7.1.2.1.2 /24 0.917 SFO 70.1 
 ァee?öä` uOI ÄとcD sandy loam KCA 7.1.2.1.2 /24 0.996 SFO 71.6 
 nzkN(z6c ?ア ど4.9?pJ?*4a silt loam KCA 7.1.2.1.2 /24 0.973 SFO 55.5 
 p/0_-(!Üia*`. clay loam KCA 7.1.2.1.2 /24 0.961 SFO 77.4 

10 eizp?znÄfz! C silt loam KCA 7.1.2.1.2 /17 0.996 SFO 369.5 
N/A: not applicable 
1  SFO: single first order 
2  soil moisture of 30% of the field capacity at 1/3 bar 

 
Table 7.1.2.1- 6:  Summary of DT50 and DT90 values for degradation of CGA 321113 in 

aerobic soils for trigger evaluation 

Temp. Soil Texture Annex Point / Kinetic DT50 DT90 
[°C]  (USDA) Reference No Model 1 [days] [days] 
25 Ü)§qc >)*yJ loam KCA 7.1.2.1.2 /03 SFO 301 n.c. 
20 iv?aöcNäf?- silt loam KCA 7.1.2.1.2 /01 SFO 83.9 279 
 とc`/z3ycä?( loam KCA 7.1.2.1.2 /02 SFO 101 340 
 Ucfiäzeq2c) silt loam KCA 7.1.2.1.2 /04 SFO 32.9-259 n.c. 
 とdk5-a8ä loamy sand KCA 7.1.2.1.2 /05 SFO 493 n.c. 
 *:3qcRiつ§ loamy sand KCA 7.1.2.1.2 /05 SFO 394 n.c. 
 fe?eaoc+iJJp( sandy loam KCA 7.1.2.1.2 /05 SFO 277 n.c. 
 ä0cg(Yeflzc silty loam KCA 7.1.2.1.2 /06 SFO 101 n.c. 
 Rbにüa::99 loamy sand KCA 7.1.2.1.2 /06 SFO 295 n.c. 
 caW/o sandy loam KCA 7.1.2.1.2 /07 SFO 112-267 371-886 
 öj5Ri7グ?9 loamy sand KCA 7.1.2.1.2 /07 SFO 169 562 
 ゕIc/9Ji loamy sand KCA 7.1.2.1.2 /08 SFO 210 n.c. 

10 Nä)/??-cdä5 silt loam KCA 7.1.2.1.2 /04 SFO 305 n.c. 
n.c.: not calculated 
1  SFO: single first order 
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Table 7.1.2.1- 7:  Summary of DT50 values and formation fractions for degradation of 

CGA 373466 in aerobic soils for and modelling purpose (non-normalised) 

Temp. Soil Texture Annex Point / Formation Kinetic DT50 
[°C]  (USDA) Reference No Fraction Model 1 [days] 
20 ヮ?cegz- ゜G( b:äJWIえYc sandy loam KCA 7.1.2.1.2 /25 0.980 SFO 31.3 

 T??pzf? _rÜ ?OÜG sandy loam KCA 7.1.2.1.2 /25 1.000 SFO 44.6 
 Y5za$`qz ハ? どk4Jcnä$,4a silt loam KCA 7.1.2.1.2 /25 1.000 SFO 44.7 
 ロ?g§((g:i゜`,( clay loam KCA 7.1.2.1.2 /25 1.000 SFO 72.3 

1  SFO: single first order 
 
Table 7.1.2.1- 8:  Summary of DT50 and DT90 values for degradation of CGA 373466 in 

aerobic soils for trigger evaluation 

Temp. Soil Texture Annex Point / Kinetic DT50 DT90 
[°C]  (USDA) Reference No Model 1 [days] [days] 
20 zzd?E?) Od( W(&a?5UlJ sandy loam KCA 7.1.2.1.2 /25 SFO 31.3 104 
 ァzcdazI レ!ü Xw?V sandy loam KCA 7.1.2.1.2 /25 SFO 44.6 154 
 kägDaI?y ?ハ Jcg.Y39c14a silt loam KCA 7.1.2.1.2 /25 SFO 44.7 152 
 ロ*/z6fr`jh6.! clay loam KCA 7.1.2.1.2 /25 SFO 72.3 240 

1  SFO: single first order 
 
Table 7.1.2.1- 9:  Summary of DT50 values for degradation of CGA 381318 in aerobic soils 

for modelling purpose (non-normalised) 

Temp. Soil Texture Annex Point / Formation Kinetic DT50 
[°C]  (USDA) Reference No Fraction Model 1 [days] 
20 ?enヮ??- qIと öfjJWロza sandy loam KCA 7.1.2.1.2 /31 N/A SFO 11.9 
 aöcTez- レuI cどとQ loamy sand KCA 7.1.2.1.2 /31 N/A SFO 22.8 
 d(a8レäbz cハ KzJzq$y1.4a silt loam KCA 7.1.2.1.2 /31 N/A SFO 22.8 
 40hf`(Nht:c,) loam KCA 7.1.2.1.2 /31 N/A SFO 20.4 

N/A: not applicable 
1  SFO: single first order 

 
Table 7.1.2.1- 10:  Summary of DT50 and DT90 values for degradation of CGA 381318 in 

aerobic soils for trigger evaluation 

Temp. Soil Texture Annex Point / Kinetic DT50 DT90 
[°C]  (USDA) Reference No Model 1 [days] [days] 
20 Eäzcä2! Öö) öつ/??WIKJ sandy loam KCA 7.1.2.1.2 /11 DFOP 11.3 43.3 
 2-Te?eä 8!K cソUH loamy sand KCA 7.1.2.1.2 /11 DFOP 20.4 95.7 
 ?-aogど5? äア §oo.O3zJc4a silt loam KCA 7.1.2.1.2 /11 SFO 22.8 75.9 
 ソ1to7yf!!jz). loam KCA 7.1.2.1.2 /11 SFO 20.4 67.8 

1  SFO: single first order, DFOP: double first order in parallel 
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Table 7.1.2.1- 11:  Summary of DT50 values and formation fractions for degradation of 

NOA 413161 in aerobic soils for modelling purpose (non-normalised) 

Temp. Soil Texture Annex Point / Formation Kinetic DT50 
[°C]  (USDA) Reference No Fraction Model 1 [days] 
20 Zä!ce*? Ä1) 2`ハ/WUäJ? sandy loam KCA 7.1.2.1.2 /24 0.135 SFO 90.4 

 dc-Ezca 6ÄI Hロcw sandy loam KCA 7.1.2.1.2 /24 0.164 SFO 48.1 
 Ybrzuaöz たz ?0G*xä5J.4a silt loam KCA 7.1.2.1.2 /24 0.132 SFO 35.1 
 .rUdijab゛4fr` clay loam KCA 7.1.2.1.2 /24 0.213 SFO 30.9 
 4`JlCc: loamy sand KCA 7.1.2.1.2 /29 N/A SFO 253.7 
 ?ääZ?x` Ö)$ Wfä・つG/Jc sandy loam KCA 7.1.2.1.2 /28 N/A SFO 89.6 
 Ä3ed8c)c äに A3g?c9J7,4a silt loam KCA 7.1.2.1.2 /28 N/A SFO 149.3 
 :0)I,)ソy/ao1- clay loam KCA 7.1.2.1.2 /28 N/A SFO 85.0 

N/A: not applicable 
1  SFO: single first order 

 
Table 7.1.2.1- 12:  Summary of DT50 and DT90 values for degradation of NOA 413161 in 

aerobic soils for trigger evaluation 

Temp. Soil Texture Annex Point / Kinetic DT50 DT90 
[°C]  (USDA) Reference No Model 1 [days] [days] 
20 C`Jävj/ loamy sand KCA 7.1.2.1.2 /09 SFO 253 840 
 ヮzözez( ゜!Q WグÜ?_IjaJ sandy loam KCA 7.1.2.1.2 /12 DFOP 82.8 > 1000 
 An゛8ä`?z ?た vuJ?8Ü7?.4a silt loam KCA 7.1.2.1.2 /12 DFOP 173 713 
 yt6f(Ö/?x1.(r clay loam KCA 7.1.2.1.2 /12 DFOP 80.9 305 

1  SFO: single first order, DFOP: double first order in parallel 
 
Table 7.1.2.1- 13:  Summary of DT50 values and formation fractions for degradation of 

NOA 413163 in aerobic soils for modelling purpose (non-normalised) 

Temp. Soil Texture Annex Point / Formation Kinetic DT50 
[°C]  (USDA) Reference No Fraction Model 1 [days] 
20 ァ_a`?ca Ä゛- 3!にVJcW/a sandy loam KCA 7.1.2.1.2 /25 0.229 SFO 76.0 
 c?bIヮec ロ-d ÖäとG sandy loam KCA 7.1.2.1.2 /25 0.246 SFO 53.6 
 bcrwz7?1 äえ äJc_D゛1b,4a silt loam KCA 7.1.2.1.2 /25 0.162 SFO 40.0 
 6:/03))Nz$`.- clay loam KCA 7.1.2.1.2 /25 0.260 SFO 25.4 
 ezu(ヮ?a Ä4I )グJaW1D/z sandy loam KCA 7.1.2.1.2 /27 N/A SFO 61.9 
 g)Kzadzx &c レxa゜J?74,4a sandy loam KCA 7.1.2.1.2 /27 N/A SFO 39.6 
 /Qy/?§42!r.-f loam KCA 7.1.2.1.2 /27 N/A SFO 29.6 

N/A: not applicable 
1  SFO: single first order 

 
Table 7.1.2.1- 14:  Summary of DT50 and DT90 values for degradation of NOA 413163 in 

aerobic soils for trigger evaluation 

Temp. Soil Texture Annex Point / Kinetic DT50 DT90 
[°C]  (USDA) Reference No Model 1 [days] [days] 
20 ァezba(a Äü) WHlJ?0)&ä sandy loam KCA 7.1.2.1.2 /13 DFOP 53.6 > 1000 
 ソ5_cI??9 eア Oo・z2*cJ.4a sandy loam KCA 7.1.2.1.2 /13 FOMC 37.3 158 
 レip1I.)-゛iad- loam KCA 7.1.2.1.2 /13 FOMC 27.7 113 

1  FOMC: first order multi compartment, DFOP: double first order in parallel 
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Table 7.1.2.1- 15:  Summary of DT50 values and formation fractions for degradation of 

CGA 357276 in aerobic soils for modelling purpose (non-normalised) 

Temp. Soil Texture Annex Point / Formation Kinetic DT50 2 
[°C]  (USDA) Reference No Fraction Model 1 [days] 
20 äg)ヮc?ä と!・ X:zJcW7fえ sandy loam KCA 7.1.2.1.2 /24 0.043 - 3 - 3 
 a5zfヮzä Dxr どÖcG sandy loam KCA 7.1.2.1.2 /24 0.027 - 3 - 3 
 c3?!Eze Gy) W0(ダtaJÖä sandy loam KCA 7.1.2.1.2 /30 N/A HS 66.5 
 Eccä1cI と2( QOwä loamy sand KCA 7.1.2.1.2 /30 N/A DFOP 71.9 
 ÜqcIeü?x eア §8c゜apGJ,4a silt loam KCA 7.1.2.1.2 /30 N/A DFOP 79.0 
 ソ/apürgiv-I.` loam KCA 7.1.2.1.2 /30 N/A FOMC 21.6 

N/A: not applicable 
1  FOMC: first order multi compartment, DFOP: double first order in parallel, HS: hockey stick 
2  for FOMC: DT50 was calculated as DT90/3.32 
 for DFOP and HS: DT50 was calculated from the slow k-rate 

3  degradation rate could not be calculated 

 
Table 7.1.2.1- 16:  Summary of DT50 and DT90 values for degradation of CGA 357276 in 

aerobic soils for trigger evaluation 

Temp. Soil Texture Annex Point / Kinetic DT50 DT90 
[°C]  (USDA) Reference No Model 1 [days] [days] 
20 eaIァ?eö Ä§I 4たÜä?WIlJ sandy loam KCA 7.1.2.1.2 /14 FOMC 22.0 190 
 ァää)ä7z ロyI ÖソVä loamy sand KCA 7.1.2.1.2 /14 FOMC 21.5 237 
 pI゛O?a_a えä Ä?2?v.y゛

J4a 
silt loam KCA 7.1.2.1.2 /14 FOMC 21.3 123 

 üj1`rYta92.ff loam KCA 7.1.2.1.2 /14 FOMC 12.0 71.8 
1  FOMC: first order multi compartment 

 
Table 7.1.2.1- 17:  Summary of DT50 values for degradation of NOA 409480 in aerobic soils 

for modelling purpose (non-normalised) 

Temp. Soil Texture Annex Point / Formation Kinetic DT50 
[°C]  (USDA) Reference No Fraction Model 1 [days] 
20 ァ?e?fc_ Äu) WtacyfUJ sandy loam KCA 7.1.2.1.2 /26 N/A SFO 45.3 
 ä_zEz?- N§( ÄeQロ sandy loam KCA 7.1.2.1.2 /26 N/A SFO 39.3 
 レ1z`a゛§ä äハ äJa5Gd゛

o,4a 
silt loam KCA 7.1.2.1.2 /26 N/A SFO 24.9 

 O8a・-:ix9!I,! clay loam KCA 7.1.2.1.2 /26 N/A SFO 19.1 
N/A: not applicable 
1  SFO: single first order 

 
Table 7.1.2.1- 18:  Summary of DT50 and DT90 values for degradation of NOA 409480 in 

aerobic soils for trigger evaluation 

Temp. Soil Texture Annex Point / Kinetic DT50 DT90 
[°C]  (USDA) Reference No Model 1 [days] [days] 
20 ヮeäe?)$ k!G f&cW3OlaJ sandy loam KCA 7.1.2.1.2 /15 FOMC 27.8 275 
 Z§Ieczä ロ0( äVQY sandy loam KCA 7.1.2.1.2 /15 FOMC 30.2 239 
 5O6zIäda グz Gv?c.$öJ64a silt loam KCA 7.1.2.1.2 /15 FOMC 20.1 113 
 wjp§ptc7fr.(( clay loam KCA 7.1.2.1.2 /15 SFO 19.1 63.4 

1  SFO: single first order, FOMC: first order multi compartment 
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Table 7.1.2.1- 19:  Summary of DT50 values for degradation of trifloxystrobin in anaerobic 

soil for modelling purpose (non-normalised) 

Temp. Soil Texture Annex Point / Kinetic DT50 
[°C]  (USDA) Reference No Model 1 [days] 
25 North Carolina loamy sand KCA 7.1.2.1.3 /02 HS 0.61 

1  HS: hockey stick 
 
Table 7.1.2.1- 20:  Summary of DT50 and DT90 values for degradation of trifloxystrobin in 

anaerobic soil (best-fit) 

Temp. Soil Texture Annex Point / Kinetic DT50 DT90 
[°C]  (USDA) Reference No Model 1 [days] [days] 
25 North Carolina loamy sand KCA 7.1.2.1.3 /01 SFO 0.7 n.c. 

n.c.: not calculated 
1  SFO: single first order 

 
Table 7.1.2.1- 21:  Summary of DT50 values and formation fractions for degradation of 

CGA 321113 in anaerobic soil for modelling purpose (non-normalised) 

Temp. Soil Texture Annex Point / Formation Kinetic DT50 
[°C]  (USDA) Reference No Fraction Model 1 [days] 
25 North Carolina loamy sand KCA 7.1.2.1.4 /04 1.000 SFO > 1000 
20 どa4$゜)äc ä& *cü?nロuJ silt loam KCA 7.1.2.1.4 /02 N/A SFO 356 

N/A: not applicable 
1  SFO: single first order 

 
Table 7.1.2.1- 22:  Summary of DT50 and DT90 values for degradation of CGA 321113 in 

anaerobic soils (best-fit) 

Temp. Soil Texture Annex Point / Kinetic DT50 DT90 
[°C]  (USDA) Reference No Model 1 [days] [days] 
25 North Carolina loamy sand KCA 7.1.2.1.4 /01 SFO > 1000 n.c. 
20 レ9crz§0a e zJQx6dax silt loam KCA 7.1.2.1.4 /02 SFO 356 > 1000 

n.c.: not calculated 
1  SFO: single first order, FOMC: first order multi compartment 

 
Table 7.1.2.1- 23:  Summary of DT50 values for degradation of NOA 413161 in anaerobic soil 

for modelling purpose (non-normalised) 

Temp. Soil Texture Annex Point / Formation Kinetic DT50 
[°C]  (USDA) Reference No Fraction Model 1 [days] 
20 Äyr?4däz e 1dJzG*?p silt KCA 7.1.2.1.4 /05 N/A SFO 976.4 

N/A: not applicable 
1  SFO: single first order 

 
Table 7.1.2.1- 24:  Summary of DT50 and DT90 values for degradation of NOA 413161 in 

anaerobic soil (best-fit) 

Temp. Soil Texture Annex Point / Kinetic DT50 DT90 
[°C]  (USDA) Reference No Model 1 [days] [days] 
20 A3-4zauä つ? ngJxロ?8z silt KCA 7.1.2.1.4 /03 SFO 976 > 1000 

1  SFO: single first order 
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Table 7.1.2.1- 25:  Summary of DT50 values for degradation of NOA 413163 in anaerobic soil 

for modelling purpose (non-normalised) 

Temp. Soil Texture Annex Point / Formation Kinetic DT50 
[°C]  (USDA) Reference No Fraction Model 1 [days] 
20 b?(exソa8 äつ J§ど・gä*z silt KCA 7.1.2.1.4 /05 N/A SFO 206.1 

N/A: not applicable 
1  SFO: single first order 

 
Table 7.1.2.1- 26:  Summary of DT50 and DT90 values for degradation of NOA 413163 in 

anaerobic soil (best-fit) 

Temp. Soil Texture Annex Point / Kinetic DT50 DT90 
[°C]  (USDA) Reference No Model 1 [days] [days] 
20 とc-6z5av けä N1Jü゜2?a silt KCA 7.1.2.1.4 /03 SFO 206 684 

1  SFO: single first order 
 

CA 7.1.2.1.1  Aerobic degradation of the active substance 
The degradation rate of trifloxystrobin in soil under aerobic conditions in the dark in the laboratory 
was evaluated during the Annex I inclusion using two radiolabel positions, [14C-GP] and [14C-TP], and 
was accepted by the European Commission (SANCO/4339/2000-Final, 7 April 2003). The following 
studies are included in the Baseline Dossier:  
 

Annex Point / Reference No Author(s) Year Document No 
KCA 7.1.2.1.1 /01 xz!aIF?ä!. O, 1997 M-033008-01-1 
KCA 7.1.2.1.1 /02 zョI?.Pza)- K, 1997 M-033147-01-1 
KCA 7.1.2.1.1 /03 Pet?0a`. ,F X, 1997 M-033394-01-1 
KCA 7.1.2.1.1 /04 OljJ_baヴe8. F, 1997 M-033459-01-1 
KCA 7.1.2.1.1 /05 Üく.:iJe§e0 F, 1997 M-033453-01-1 
KCA 7.1.2.1.1 /06 N:Ja.j0チcく§ S, 1997 M-033599-01-1 
KCA 7.1.2.1.1 /07 ü!taqw:. ,ぉ 1997 M-033464-01-1 
KCA 7.1.2.1.1 /08 ねケ・.edgj ,X 2001 M-073242-01-1 
KCA 7.1.2.1.1 /09 れ.z龽く45/ ,Ä 2001 M-069897-01-1 

 
An additional study has been performed for trifloxystrobin and is submitted within this Supplemental 
Dossier for the trifloxystrobin renewal of approval using unlabelled trifloxystrobin. Furthermore, 
updated kinetic evaluations of the degradation behaviour of trifloxystrobin in soil under aerobic 
conditions in the dark in the laboratory have been performed according to FOCUS kinetics (2006) 1 to 
derive kinetic parameters suitable for modelling purpose and environmental risk assessment. A 
summary of the degradation rates of trifloxystrobin and its major degradation products in soil in the 
laboratory is given in section CA 7.1.2.1. 
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Report: KCA 7.1.2.1.1 /10; faeP:5ョ. w,; Wzöj03.a ね,; 2013 
Title: Formation Fraction of NOA 413161 from Trifloxystrobin in Four European Soils 
Report No: EnSa-12-0410 
Document No: M-464420-01-1 
Guidelines: - OECD Test Guideline No. 307 
GLP: Yes 
Justification: Determination of formation fraction in soil of major degradation product 

NOA 413161 for modelling purpose 
 
Executive Summary 
 
The formation fraction of NOA 413161, a degradation product of trifloxystrobin, was studied in four 
soils under aerobic conditions in the dark in the laboratory for 120 days at 20.1 °C and 53.4% of the 
maximum water holding capacity:  
 

Soil Source Texture (USDA) pH * OC [%] 
ヮa-eegä Qr・ Wとl?Jü!グä Monheim, Germany sandy loam 5.1 1.8 

Tä?`z1z Ö_( レNÖe Monheim, Germany sandy loam 5.9 1.5 
z2aöQ゜c` äハ k6§JaüÜc.4a Burscheid, Germany silt loam 6.2 1.6 

ソp:_f/c25f).` Blankenheim, Germany clay loam 7.1 4.8 
*  pH value was derived from aqueous 0.01 M CaCl2 suspension 

 
Additionally, kinetic data for a possible evaluation of the formation fractions of the trifloxystrobin 
degradation products CGA 321113 and CGA 357276 were determined. 
 
A study application rate of 480 µg trifloxystrobin per kg soil dry weight was applied based on a single 
field application rate of trifloxystrobin of 187.5 g per hectare. 
 
The amount of trifloxystrobin in the soil extracts decreased from 103.8, 99.4, 102.8 and 100.3% of 
applied amount [% AA] at study start (DAT-0) to < LOD (limit of detection) at DAT-58, DAT-120 
(study end), DAT-93 and DAT-30 in soils äcfZcä4 Iレ7 W3ハja)レcJ, !Ec?ä9ä K・( ソXDä, X1?-
?pcö グe 6ä7J5Ö7a,4a and 9*!!.)fÄ_itz§. Degradation of trifloxystrobin was accompanied by the 
formation of its degradation products CGA 321113, NOA 413161 and CGA 357276. 
 
CGA 321113 amounted to maxima (trifloxystrobin equivalents) of 92.0% AA (DAT-3), 96.9% AA 
(DAT-3), 91.6% AA (DAT-3) and 91.5% AA (DAT-3) in soils ZeaxIc? grG W4Iけ/aDJz, zna!Tze 
D_! とDÜe, と?önar?7 ? noJ,Uc゛?§4a and 77-``と0/ia・.-, respectively. 
 
NOA 413161 amounted to maxima (trifloxystrobin equivalents) of 5.3% AA (DAT-93 and DAT-120), 
4.9% AA (DAT-93), 3.6% AA (DAT-58 and DAT-93) and 4.2% AA (DAT-58 and DAT-93) in soils 
?eaz-Ed g(レ Wレjäk!ハJä, T?(äa$a Q2r とzVY, 1`ägO?vc c 1baソa゛Jy,4a and ・t?47ü`rGtI!,, 
respectively. 
 
CGA 357276 amounted to maxima (trifloxystrobin equivalents) of 2.4% AA (DAT-120), 1.9% AA 
(DAT-120) and 1.0% AA (DAT-120) in soils ?c?!ァqc N-7 ゜(aWえYj?J, ァ??ä(z$ O9r どÜcO and 
V?8qc)cü ?に ソv゜zycJ_.4a, respectively. In soil y:/§(Yä*y!r,r the amounts of CGA 357276 were 
< LOD for all sampling intervals. 
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The experimental data could be well described by a double first order in parallel (DFOP) kinetic 
model for soil ァa!?ä7a rO1 x`グどäJWtz and a first order multi compartment (FOMC) kinetic model 
for soils ァ)äee・a G-3 ÖGäG, 2`ö5Özec eえ QuJgüaa1.4a and ?6.(Yhjto7)-(. The half-life of 
trifloxystrobin under aerobic conditions was 0.1, 0.2, 0.2 and 0.3 days (corresponding to 
approximately 2 to 7 hours) in soil ァecIäek 0IQ W-J?nにD/ä, ヮefäaq? 6!U HDNä, AäI?4゛gc ä ゜
c$äレxJö.4a and _ihnp()Oj?,r-, respectively. 
 
It is concluded that trifloxystrobin and its degradation products have no potential for accumulation in 
the environment. 
 

I.  MATERIALS AND METHODS 
 
A.  MATERIALS 
 
1.  Test Item 
unlabelled trifloxystrobin 
Certificate of Analysis: AZ 15228 
Batch Code: AE C642802 00 1B99 0002 
Chemical Purity: 99.6% w/w 

 
2.  Test Soils 
Four soils were used (see Table 7.1.2.1.1- 1). The soils were taken from agricultural use areas 
representing different geographical origin and different soil properties as required by the guidelines. 
No plant protection products were used for the previous 5 years. The soils were sampled freshly from 
the fields (upper horizon of 0 to 20 cm) and sieved to a particle size of ≤ 2 mm. Soil collection and 
handling were in accordance to ISO 10381-6.  
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Table 7.1.2.1.1- 1:  Physico-chemical properties of test soils 

Parameter Results / Units 

Soil Designation Ec-eeoz と!ö 
W2!?グU:Ja 

?a6)ヮz? A1r 
HzHソ 

どv-a9hää äに 
Nd1äb,xJz4a 

p/c§vf.U:ö(r) 

Geographic Location     
City xäみkdj b$aみ_jグ C`Jk*a8ä: o・lえヶ

iäbcxz 
State North-Rhine 

Westphalia 
North-Rhine 
Westphalia 

North-Rhine 
Westphalia 

North-Rhine 
Westphalia 

Country Germany Germany Germany Germany 
GPS Coordinates 8°9゛`Q.v.x  

ü3°,4yIァ.゜ö  
,8,g Vq°hbf 
Zh5y°*,.* n! 

D,oq°.2h o` 
$o°,3 4(T,*3 

7*5 K,°,ngI 
ヮ,vk.8 ・

°p8( 
Soil Taxonomic Classification (USDA) loamy, mixed, 

mesic, Typic 
Argudalf 

sandy, mixed, 
mesic, Typic 
Cambudoll 

loamy, mixed, 
mesic, Typic 

Argudalf 

fine-loamy, 
mixed, active, 
frigid Typic 
Eutrudept 

Soil Series no information available 
Textural Class (USDA) sandy loam sandy loam silt loam clay loam 

Sand [50 µm – 2 mm] 53% 75% 15% 41% 
Silt [2 µm – 50 µm] 30% 16% 70% 26% 
Clay [< 2 µm] 17% 9% 15% 33% 

pH (soil/0.01 M CaCl2 1/2) 5.1 5.9 6.2 7.1 
pH (soil/water 1/1) 5.3 6.1 6.3 7.2 
pH (saturated paste) 5.3 6.1 6.4 7.2 
pH (soil/1 N KCl 1/1) 4.7 5.6 5.8 6.8 
Organic Carbon 1.8% 1.5% 1.6% 4.8% 
Organic Matter 1 3.1% 2.6% 2.8% 8.3% 
Cation Exchange Capacity [meq/100 g] 10.9 8.7 11.7 20.7 
Water Holding Capacity     

maximum [g H2O ad 100 g soil DW] 55.0 42.6 54.8 81.6 
at 0.1 bar (pF 2.0) 26.9% 14.7% 32.5% 36.1% 

Bulk Density (disturbed) [g/cm3] 1.16 1.26 1.09 0.97 
Microbial Biomass [mg microbial 
carbon per kg soil DW] 2 

    

DAT-0 (BIO-) 3 267 188 231 942 
DAT-58 (BIO- / BIO+) 493 / 563 398 / 392 424 / 496 1948 / 1885 
DAT-120 (BIO- / BIO+) 390 / 449 298 / 328 338 / 428 1731 / 1575 

1  % organic matter = % organic carbon x 1.724 
2  BIO- samples were left untreated, BIO+ samples were applied with solvent of application solution (400 µL 

acetone/water 1/1 (v/v)). 
3  The values determined at DAT-0 are too low compared to DAT-58 and DAT-120, but the reason is unclear. 

However, determinations of microbial biomass demonstrated that the used soils were microbial viable. 
DAT: days after treatment 

DW: dry weight 
GPS: global positioning system 
USDA: United States Department of Agriculture 
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B.  STUDY DESIGN 
 
1.  Experimental Conditions 
The static test system for degradation in soil under aerobic conditions consisted of Erlenmeyer glass 
flasks (volume e.g. 300 mL). Each flask was closed with a polyurethane (PU) foam plug allowing free 
oxygen exchange.  
 
For preparation of the test systems, 100 g dry weight equivalents of the sieved soils were weighed into 
each flask. Soil moisture was adjusted to 55 ± 5% of the maximum water holding capacity (MWHC) 
for the individual test systems by addition of de-ionized water. The flasks were then closed with PU 
foam plugs and equilibrated to study conditions for 10 days prior to application. 
 
The study application rate (SAR) was based on a single field application rate of trifloxystrobin of 
187.5 g per hectare, resulting in a nominal SAR of 500 µg trifloxystrobin per kg soil dry weight.  
 
The test item was applied dropwise onto the soil surface of the respective test systems in 400 µL 
acetone/water 1/1 (v/v) using a pipette. After application, the test vessels (except DAT-0, DAT-0.08 
and DAT-0.25 samples) were closed with PU foam plugs.  
 
The test systems were incubated in the dark for 120 days at 20.1 °C and a soil moisture of 
53.4% MWHC in a walk-in climatic chamber. 
 
2.  Sampling 
11 sampling intervals were distributed over the entire incubation period of 120 days. Duplicate 
samples were processed and analysed 0, 0.08, 0.25, 1, 3, 7, 14, 30, 58, 93 and 120 days after treatment 
(DAT). Microbial soil biomass was determined at start, middle and end of the study (DAT-0, DAT-58 
and DAT-120). 
 
At each sampling interval, concurrent recovery samples were prepared freshly by fortification of a 
representative soil (ァczv)?ä と§( ÜOVz) with test item trifloxystrobin and reference items 
CGA 321113, NOA 413161 and CGA 357276 at LOQ level (corresponding to 3% of the nominal 
SAR (test item equivalents)) and application rate level (corresponding to 100%, 100%, 50% and 50% 
of the nominal SAR (test item equivalents) for trifloxystrobin, CGA 321113, NOA 413161 and 
CGA 357276, respectively). Duplicate samples were prepared and processed in parallel to the 
degradation samples of the respective sampling interval for each fortification level. 
 
3.  Analytical Procedures 
The entire soil of each test system was extracted three times at ambient temperature using a 
mechanical shaker and acetonitrile/water 4/1 (v/v). Furthermore, two accelerated extraction steps using 
a microwave with a magnetic stirrer were performed, first with acetonitrile/water 1/1 (v/v) at 70 °C 
and second with methanol/water 1/1 (v/v) at 50 °C. After each extraction step, extract and soil were 
separated by centrifugation (2560 x g) and decantation. The soil extracts were combined, internal 
stable-labelled standards (ISTDs) added (nominal concentrations of ISTDs were 10% of the nominal 
SAR (test item equivalents)) and an aliquot of the combined soil extract was analysed by reversed 
phase HPLC-MS/MS in selected reaction monitoring mode. Concurrent recovery samples were 
processed and analysed analogously. The limit of detection (LOD) and limit of quantitation (LOQ) for 
HPLC-MS/MS analysis of the combined soil extracts corresponded to 1 and 3% of the nominal SAR 
(test item equivalents), respectively. 
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The HPLC-MS/MS method was validated with regard to linearity, accuracy and precision. The mass 
selective detector was operated in the positive electrospray ionization selected reaction monitoring 
mode, tuned for the mass transitions of parent and a significant product ion. The linearity range of the 
mass spectrometer was tested in pure extraction solvent. Therefore, multi-point calibration curves 
using ISTDs were established covering a range from 1% to 120%, 120%, 60% and 60% of the 
nominal SAR (test item equivalents) for trifloxystrobin, CGA 321113, NOA 413161 and 
CGA 357276, respectively. The nominal concentrations of the ISTDs were 10% of the nominal SAR 
(test item equivalents). The accuracy and precision of the method was assessed on the basis of the 
recovery rates determined for each soil after fortification with test item trifloxystrobin and reference 
items CGA 321113, NOA 413161, and CGA 357276 at LOQ level (corresponding to 3% of the 
nominal SAR (test item equivalents)) and application rate level (corresponding to 100%, 100%, 50% 
and 50% of the nominal SAR (test item equivalents) for trifloxystrobin, CGA 321113, NOA 413161 
and CGA 357276, respectively). The fortified samples were processed and analysed as described for 
the degradation samples. Blank soil matrix solutions were used to determine the background 
abundance of the test item in the respective soils.  
 
The degradation kinetics of the test item was determined according to FOCUS kinetics (2006) 1 using 
the software KinGUI 2 with three different kinetic models: single first order, first order multi 
compartment and double first order in parallel. Model input datasets were the residual amounts found 
in each replicate test system at each sampling interval. The initial recovery at DAT-0 was included in 
the parameter optimization procedure, but for optimal goodness of fit, the value was allowed to be 
estimated by the model. The best-fit kinetic model was selected on the basis of the chi2 scaled-error 
criterion and on the basis of a visual assessment of the goodness of the fits. DT50 and DT90 values were 
calculated from the resulting kinetic parameters. 
 

II.  RESULTS AND DISCUSSION 
 
Results indicated that the anticipated standardized aerobic conditions were maintained and that the 
soils were microbially active over the duration of the laboratory study. 
 
A. DATA 
 
Table 7.1.2.1.1- 2: Degradation of trifloxystrobin in soil E?feäe4 brG pたX/W!?Jz under 

aerobic conditions (mean values and SD expressed as % AA) 
 

Mean 1 DAT 
Compound SD 0 0.08 0.25 1 3 7 14 30 58 93 120 

trifloxystrobin Mean 103.8 67.3 31.9 8.8 3.2 2.0 1.6 1.4 <LOD <LOD <LOD 
SD ±0.3 ±1.7 ±0.3 ±0.5 ±0.1 ±0.0 ±0.1 ±0.1    

CGA 321113 Mean <LOD 34.9 71.1 91.9 92.0 86.4 79.2 70.1 49.4 40.3 34.5 
SD  ±1.1 ±2.8 ±0.5 ±0.3 ±0.5 ±1.8 ±3.5 ±0.3 ±1.6 ±0.6 

NOA 413161 Mean n.d. n.d. n.d. <LOD <LOD <LOD 1.7 2.8 4.5 5.3 5.3 
SD       ±0.1 ±0.4 ±0.1 ±0.4 ±0.0 

CGA 357276 Mean n.d. n.d. n.d. n.d. n.d. <LOD <LOD 1.2 1.6 2.0 2.4 
SD        ±0.1 ±0.0 ±0.0 ±0.2 

n.d.: not detected, DAT: days after treatment, SD: standard deviation 
1  trifloxystrobin equivalents 
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Table 7.1.2.1.1- 3: Degradation of trifloxystrobin in soil Tä!czüa uレ` KAÖ? under aerobic 

conditions (mean values and SD expressed as % AA) 
 

Mean 1 DAT 
Compound SD 0 0.08 0.25 1 3 7 14 30 58 93 120 

trifloxystrobin Mean 99.4 68.9 34.7 13.7 4.7 3.1 2.3 1.6 1.4 1.2 <LOD 
SD ±0.9 ±0.8 ±1.5 ±0.1 ±0.4 ±0.1 ±0.0 ±0.0 ±0.1 ±0.0  

CGA 321113 Mean <LOD 34.7 63.1 92.9 96.9 88.7 82.9 73.4 55.5 41.8 34.1 
SD  ±1.2 ±0.3 ±1.7 ±0.8 ±0.5 ±0.1 ±0.2 ±2.2 ±0.2 ±0.8 

NOA 413161 Mean <LOD <LOD n.d. <LOD <LOD <LOD 1.8 3.5 4.5 4.9 4.5 
SD       ±0.0 ±0.0 ±0.0 ±0.2 ±0.2 

CGA 357276 Mean n.d. n.d. n.d. n.d. n.d. n.d. <LOD <LOD 1.2 1.6 1.9 
SD         ±0.1 ±0.0 ±0.1 

n.d.: not detected, DAT: days after treatment, SD: standard deviation 
1  trifloxystrobin equivalents 

 
Table 7.1.2.1.1- 4: Degradation of trifloxystrobin in soil q`$レäeu? ? N*yzüc1J,4a under 

aerobic conditions (mean values and SD expressed as % AA) 
 

Mean 1 DAT 
Compound SD 0 0.08 0.25 1 3 7 14 30 58 93 120 

trifloxystrobin Mean 102.8 74.6 43.7 17.5 5.7 3.0 3.1 2.0 1.3 <LOD <LOD 
SD ±0.0 ±0.2 ±1.4 ±2.6 ±0.5 ±0.2 ±0.4 ±0.3 ±0.2   

CGA 321113 Mean <LOD 28.4 57.9 85.4 91.6 87.5 84.4 70.4 50.2 30.0 23.5 
SD  ±0.1 ±1.4 ±1.7 ±0.8 ±0.1 ±0.2 ±0.4 ±1.6 ±0.6 ±1.2 

NOA 413161 Mean n.d. n.d. n.d. <LOD <LOD 1.1 1.9 3.1 3.6 3.6 3.1 
SD      ±0.1 ±0.1 ±0.0 ±0.2 ±0.0 ±0.3 

CGA 357276 Mean n.d. n.d. n.d. n.d. n.d. n.d. <LOD <LOD <LOD <LOD 1.0 
SD           ±0.0 

n.d.: not detected, DAT: days after treatment, SD: standard deviation 
1  trifloxystrobin equivalents 

 
Table 7.1.2.1.1- 5: Degradation of trifloxystrobin in soil vü_r(K:jä6(), under aerobic 

conditions (mean values and SD expressed as % AA) 
 

Mean 1 DAT 
Compound SD 0 0.08 0.25 1 3 7 14 30 58 93 120 

trifloxystrobin Mean 100.3 80.3 55.9 19.7 5.0 2.0 1.2 <LOD <LOD <LOD <LOD 
SD ±1.5 ±2.0 ±1.9 ±0.5 ±0.3 ±0.1 ±0.1     

CGA 321113 Mean <LOD 20.4 43.6 81.2 91.5 87.6 84.1 72.1 54.7 43.3 36.4 
SD  ±1.3 ±1.5 ±1.2 ±0.5 ±1.3 ±1.0 ±0.1 ±0.5 ±1.0 ±0.5 

NOA 413161 Mean n.d. n.d. n.d. <LOD <LOD 1.1 2.3 3.4 4.2 4.2 3.8 
SD      ±0.1 ±0.1 ±0.0 ±0.0 ±0.0 ±0.1 

CGA 357276 Mean n.d. n.d. n.d. n.d. n.d. <LOD <LOD <LOD <LOD <LOD <LOD 
SD            

n.d.: not detected, DAT: days after treatment, SD: standard deviation 
1  trifloxystrobin equivalents 
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B. METHOD VALIDATION 
 
The HPLC-MS/MS method was successfully validated prior to application of the degradation samples.  
The correlation coefficients (R2) of the multi-point calibration curves ranged from 0.9999 to 1.0000. 
The recovery rates ranged from 91.5 to 109.3% of applied amount [% AA] for all soils, analytes and 
concentrations. The relative standard deviations for each recovery set ranged from 0.7 to 4.0%, 
showing a good repeatability of this method. Background abundance in blank soil matrix was far 
below 30% of the limit of quantitation in all soils and no interference by other matrix components 
occurred. The combination of the selective MS/MS detection method used with the preceding HPLC 
separation leads to a high specificity of the method. 
 
In addition, the extraction efficiency was demonstrated by concurrent recovery samples at each 
sampling interval. The overall mean concurrent recoveries were 101.5% AA (range from 96.2 to 
114.1% AA) for trifloxystrobin, 102.1% AA (range from 97.1 to 110.3% AA) for CGA 321113, 
100.5% AA (range from 94.5 to 108.1% AA) for NOA 413161 and 101.8% AA (range from 96.2 to 
110.7% AA) for CGA 357276. 
 
C. DEGRADATION OF PARENT COMPOUND 
 
The amount of trifloxystrobin in the soil extracts decreased from 103.8, 99.4, 102.8 and 100.3% AA at 
study start (DAT-0) to < LOD (limit of detection) at DAT-58, DAT-120 (study end), DAT-93 and 
DAT-30 in soils ac-ァcc_ Y7I W0flJダOcc, za`Eee8 2レI D?ÜA, UIzü6ä3z eえ DJ.ubä0c14a and 
§:a8§q)rQj`(,. Degradation of trifloxystrobin was accompanied by the formation of its degradation 
products CGA 321113, NOA 413161 and CGA 357276. 
 
CGA 321113 amounted to maxima (trifloxystrobin equivalents) of 92.0% AA (DAT-3), 96.9% AA 
(DAT-3), 91.6% AA (DAT-3) and 91.5% AA (DAT-3) in soils ヮäzzka( bY( W)K/özJc, eo`ァeäa 
$rÜ QGQ?, 65Qpa)?? zに 7?2aソpJ1.4a and bf,Gk/ta1_(`), respectively. 
 
NOA 413161 amounted to maxima (trifloxystrobin equivalents) of 5.3% AA (DAT-93 and DAT-120), 
4.9% AA (DAT-93), 3.6% AA (DAT-58 and DAT-93) and 4.2% AA (DAT-58 and DAT-93) in soils 
eä`ヮä゜z gソ- WxどaIダ:?J, cc!Täe5 Q$I NäレÄ, näev?uX) eえ cJäÄ__6y.4a and *t?ü(!,ど:§9!!, 
respectively. 
 
CGA 357276 amounted to maxima (trifloxystrobin equivalents) of 2.4% AA (DAT-120), 1.9% AA 
(DAT-120) and 1.0% AA (DAT-120) in soils ä?az!Ey ÜdI W6だ:Jz(Ü?, zzä)Zz§ レ2r ÖäYG and 
Ur?$nä?ö ? どüa?.*pJp4a, respectively. In soil U5:tz*゛)!.x)- the amounts of CGA 357276 were 
< LOD for all sampling intervals. 
 
The degradation of trifloxystrobin followed double first order in parallel (DFOP) kinetics in soil ?゜-
Eäaä 8ソ` WIグNJäolz and first order multi compartment (FOMC) kinetics in soils Tä§eza! 6X( HU
ソ?, üz-uwzä§ eた N8äJäpx4.4a and H*:93(!f)ia8. according to the lowest chi2 error values and visual 
assessments. Table 7.1.2.1.1- 6 summarizes the best-fit results of the DT50 and DT90 calculations.  
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Table 7.1.2.1.1- 6: Best-fit degradation kinetics of trifloxystrobin in soils under aerobic 

conditions for trigger evaluation according to FOCUS 

 Best-Fit DT50 DT90 Chi2 Error Visual 
Soil Kinetic Model 1 [days] [days] [%] Assessment 2 

?adITäa X-1 W・(グQäc/J DFOP 0.1 0.7 3.1 + 
ァä?(äc0 レ_I YÄN? FOMC 0.2 1.3 6.9 + 

XnäIzüav eえ 4Jö,D48a?4a FOMC 0.2 1.8 3.8 + 
/j0p5I,r-Ü9ä- FOMC 0.3 1.8 0.9 + 

1  FOMC: first order multi compartment, DFOP: double first order in parallel 
2  visual assessment: + = good 

 
III.  CONCLUSIONS 
 
Trifloxystrobin was rapidly degraded in soil under aerobic conditions in the dark in the laboratory. The 
calculated best-fit half-lives were between 0.1 and 0.3 days (corresponding to approximately 2 to 
7 hours) in the tested soils. The major degradation products CGA 321113 and NOA 413161 were 
formed and declined towards study end. 
 
It is concluded that trifloxystrobin and its degradation products have no potential for accumulation in 
the environment. 
 
The results are included in the summary of the degradation rates of trifloxystrobin and its major 
degradation products in soil in the laboratory given in section CA 7.1.2.1. 
 
 

Report: KCA 7.1.2.1.1 /11; ャc゛öäj3. Ü,; jくe.ゅücnü ,G; Xx.ä9c ,ね; 2013 
Title: Kinetic Evaluation of the Degradation of Trifloxystrobin and its Metabolite under 

Aerobic Soil Conditions in Laboratory According to FOCUS Kinetics Using the 
KinGUI 2 Tool 

Report No: EnSa-13-0715 
Document No: M-467655-01-1 
Guidelines: - FOCUS kinetics (2006) 1 
GLP: No 
Justification: New data / guideline requirement:  

Kinetic analysis of the degradation of trifloxystrobin and its major degradation 
product CGA 321113 for modelling purpose 

 
Executive Summary 
 
A kinetic analysis of soil residue data from the aerobic soil degradation study M-033459-01-1 
(Baseline Dossier, KCA 7.1.2.1.1 /04 and KCA 7.1.2.1.2 /04) was performed with the software 
KinGUI 2 according to FOCUS kinetics (2006) 1 to derive half-lives for trifloxystrobin and its 
degradation product CGA 321113 as well as formation fractions for CGA 321113, which are suitable 
for modelling purpose. Only the results for trifloxystrobin are described here. 
 
First order multi compartment was the most appropriate kinetic model for modelling purpose for the 
degradation of trifloxystrobin in soil I?bczKejüc! under aerobic conditions in the dark in the laboratory 
at different temperatures (20 and 10 °C), soil moistures (60 and 30% of the field capacity at 1/3 bar 
(FC)) and test concentrations (1.0 and 0.1 mg/kg).  
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The half-life of trifloxystrobin was 0.49 days (20 °C, 60% FC, 1.0 mg/kg), 0.89 days (20 °C, 30% FC, 
1.0 mg/kg), 1.05 days (10 °C, 60% FC, 1.0 mg/kg) and 0.64 days (20 °C, 60% FC, 0.1 mg/kg). 

I.  METHODS 
 
Soil residue data from the aerobic soil degradation study M-033459-01-1 (Baseline Dossier, 
KCA 7.1.2.1.1 /04 and KCA 7.1.2.1.2 /04) were used. In this study, the degradation of trifloxystrobin 
was studied in soil czOcI/cv9c- (silt loam) under aerobic conditions in the dark in the laboratory for up 
to 287 days at different temperatures (20 and 10 °C), soil moistures (60 and 30% of the field capacity 
at 1/3 bar) and test concentrations (1.0 and 0.1 mg/kg). 
 
The kinetic analysis was performed according to FOCUS kinetics (2006) 1 using the software 
KinGUI 2 with four different kinetic models: single first order, first order multi compartment, hockey-
stick (double first order sequential) and double first order in parallel. Model input datasets were the 
residual amounts found in each replicate test system at each sampling interval. The initial recovery at 
DAT-0 was included in the parameter optimization procedure, but for optimal goodness of fit, the 
value was allowed to be estimated by the model. The most appropriate kinetic model was selected on 
the basis of a detailed statistical analysis including visual assessement of the goodness of the fits, chi2 
scaled-error criterion, t-test significance, correlation analysis and standard deviation. The DT50 value 
was calculated from the resulting kinetic parameters. The degradation of degradation products was 
described with the single first order model. The resulting DT50 value from the first order multi 
compartment model was not calculated as DT90/3.32 as recommended by FOCUS. This procedure 
produces the worst case DT50 for the parent compound, which, however, does not describe the worst 
case scenario for the following degradation products. The DT50 value taken for modelling is based on 
the iteratively calculated value from KinGUI 2. 
 

II.  RESULTS 
 
First order multi compartment (FOMC) was the most appropriate kinetic model for modelling purpose 
for the degradation of trifloxystrobin in soil )5cä1)とe:az. Table 7.1.2.1.1- 7 summarizes the results of 
the kinetic analysis. 
 
Table 7.1.2.1.1- 7: Kinetic parameters for the degradation of trifloxystrobin in soils under 

aerobic conditions for modelling purpose according to FOCUS 

Soil Kinetic Model 1 DT50 2 Chi2 Error t-test 3 Visual 
  [days] [%]  Assessment 4 

)czzöVälda- A 5 FOMC 0.49 2.2 4.16  x 10-8 + 
ロcäIläpe2ä) B 6 FOMC 0.89 5.7 1.44 x 10-4 + 
?(akeQiedä( C 7 FOMC 1.05 10.6 2.28 x 10-5 + 
c4z?u`YI:cc D 8 FOMC 0.64 5.6 2.77 x 10-6 + 

1  FOMC: first order multi compartment 
2  for FOMC: DT50 was not calculated as DT90/3.32, DT50 is based on fit of the decline curve 
3  for FOMC: worst case value of rate parameters alpha and beta 
4  visual assessment: + = good 
5  20 °C, 60% of the field capacity at 1/3 bar, 1.0 mg/kg 
6  20 °C, 30% of the field capacity at 1/3 bar, 1.0 mg/kg 

7  10 °C, 60% of the field capacity at 1/3 bar, 1.0 mg/kg 

8  20 °C, 60% of the field capacity at 1/3 bar, 0.1 mg/kg 

 
III.  CONCLUSIONS 

 
The calculated half-lives for modelling purpose for the degradation of trifloxystrobin in soil under 
aerobic conditions in the dark in the laboratory were between 0.49 and 1.05 days in the tested soils. 
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The results are included in the summary of the degradation rates of trifloxystrobin and its major 
degradation products in soil in the laboratory given in section CA 7.1.2.1. 

Report: KCA 7.1.2.1.1 /12; ヶgz/qä6. K,; ぃ3uiävdä. カ,; Xc§1c. れ,; 2013 
Title: Kinetic Evaluation of the Degradation of Trifloxystrobin and its Metabolite under 

Aerobic Soil Conditions in Laboratory According to FOCUS Kinetics Using the 
KinGUI 2 Tool 

Report No: EnSa-13-0716 
Document No: M-467663-01-1 
Guidelines: - FOCUS kinetics (2006) 1 
GLP: No 
Justification: New data / guideline requirement:  

Kinetic analysis of the degradation of trifloxystrobin and its major degradation 
product CGA 321113 for modelling purpose 

 
Executive Summary 
 
A kinetic analysis of soil residue data from the aerobic soil degradation study M-033453-01-1 
(Baseline Dossier, KCA 7.1.2.1.1 /05 and KCA 7.1.2.1.2 /05) was performed with the software 
KinGUI 2 according to FOCUS kinetics (2006) 1 to derive half-lives for trifloxystrobin and its 
degradation product CGA 321113 as well as formation fractions for CGA 321113, which are suitable 
for modelling purpose. Only the results for trifloxystrobin are described here. 
 
First order multi compartment was the most appropriate kinetic model for modelling purpose for the 
degradation of trifloxystrobin in soils aü1wn)a9, Bhiöojc* and PjzJ?5IJ?kaz` under aerobic 
conditions in the dark in the laboratory at 20 °C, 40% of the maximum water holding capacity and a 
test concentration of 1.0 mg/kg.  
 
The half-life of trifloxystrobin was 0.57 days in soil V?§(ybcu, 0.73 days in soil 4j2?B:kn and 
0.58 days in soil :JJä3eöPf?zaf. 
 

I.  METHODS 
 
Soil residue data from the aerobic soil degradation study M-033453-01-1 (Baseline Dossier, 
KCA 7.1.2.1.1 /05 and KCA 7.1.2.1.2 /05) were used. In this study, the degradation of trifloxystrobin 
was studied in soils 7*ü1Ya!ä (loamy sand), :gえüuB・jä (loamy sand) and P:JJäce9cf)z7 (sandy 
loam) under aerobic conditions in the dark in the laboratory for up to 204 days at 20 °C, 40% of the 
maximum water holding capacity and a test concentration of 1.0 mg/kg. 
 
The kinetic analysis was performed according to FOCUS kinetics (2006) 1 using the software 
KinGUI 2 with four different kinetic models: single first order, first order multi compartment, hockey-
stick (double first order sequential) and double first order in parallel. Model input datasets were the 
residual amounts found in each replicate test system at each sampling interval. The initial recovery at 
DAT-0 was included in the parameter optimization procedure, but for optimal goodness of fit, the 
value was allowed to be estimated by the model. The most appropriate kinetic model was selected on 
the basis of a detailed statistical analysis including visual assessement of the goodness of the fits, chi2 
scaled-error criterion, t-test significance, correlation analysis and standard deviation. The DT50 value 
was calculated from the resulting kinetic parameters. The degradation of degradation products was 
described with the single first order model. The resulting DT50 value from the first order multi 
compartment model was not calculated as DT90/3.32 as recommended by FOCUS. This procedure 
produces the worst case DT50 for the parent compound, which, however, does not describe the worst 

Bayer CropScience
VRy

  
  

  
    

  
  
  

 T
hi
s 
do
cu
me
nt
 i
s 
th
e 
pr
op
er
ty
 o
f 
Ba
ye
r 
AG
  

 a
nd
/o
r 
an
y 
of
 i
ts
 a
ff
il
ia
te
s.
  

 I
t 
ma
y 
be
 s
ub
je
ct
 t
o 
ri
gh
ts
 s
uc
h 
as
 i
nt
el
le
ct
ua
l 
pr
op
er
ty
 a
nd
  

 c
op
y 
ri
gh
ts
 o
f 
th
e 
ow
ne
r 
an
d 
th
ir
d 
pa
rt
ie
s.
  

 F
ur
th
er
mo
re
, 
th
is
 d
oc
um
en
t 
ma
y 
fa
ll
 u
nd
er
 a
 r
eg
ul
at
or
y 
da
ta
 p
ro
te
ct
io
n 
re
gi
me
. 
 

 C
on
se
qu
en
tl
y,
 a
ny
 p
ub
li
ca
ti
on
, 
di
st
ri
bu
ti
on
, 
re
pr
od
uc
ti
on
 a
nd
/o
r 
pu
bl
is
hi
ng
 a
nd
  

 a
ny
 c
om
me
rc
ia
l 
ex
pl
oi
ta
ti
on
 a
nd
 u
se
 o
f 
th
is
 d
oc
um
en
t 
or
 i
ts
 c
on
te
nt
s 
 

 w
it
ho
ut
 t
he
 p
er
mi
ss
io
n 
of
 t
he
 o
wn
er
 o
f 
th
is
 d
oc
um
en
t 
ma
y 
th
er
ef
or
e 
 

 b
e 
pr
oh
ib
it
ed
 a
nd
 v
io
la
te
 t
he
 r
ig
ht
s 
of
 i
ts
 o
wn
er
. 
 



Page 70 of 278 
2013-11-25 

 
Document MCA: Section 7 Fate and behaviour in the environment 
Trifloxystrobin 
 
case scenario for the following degradation products. The DT50 value taken for modelling is based on 
the iteratively calculated value from KinGUI 2. 
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II.  RESULTS 
 
First order multi compartment (FOMC) was the most appropriate kinetic model for modelling purpose 
for the degradation of trifloxystrobin in soils どk1da!a_, ぉ6j゛ハ3?k/ and P!JJ?5aie$ca!. 
Table 7.1.2.1.1- 8 summarizes the results of the kinetic analysis. 
 
Table 7.1.2.1.1- 8: Kinetic parameters for the degradation of trifloxystrobin in soils under 

aerobic conditions for modelling purpose according to FOCUS 

Soil Kinetic Model 1 DT50 2 Chi2 Error t-test 3 Visual 
  [days] [%]  Assessment 4 

ロak!5daq FOMC 0.57 11.9 1.99 x 10-3 + 
さö//2に?kx FOMC 0.73 5.4 1.00 x 10-5 + 

+/`JzeädzJk?I FOMC 0.58 4.2 3.48 x 10-9 + 
1  FOMC: first order multi compartment 
2  for FOMC: DT50 was not calculated as DT90/3.32, DT50 is based on fit of the decline curve 
3  for FOMC: worst case value of rate parameters alpha and beta 

4  visual assessment: + = good 
 
The results are included in the summary of the degradation rates of trifloxystrobin and its major 
degradation products in soil in the laboratory given in section CA 7.1.2.1. 
 

III.  CONCLUSIONS 
 
The calculated half-lives for modelling purpose for the degradation of trifloxystrobin in soil under 
aerobic conditions in the dark in the laboratory were between 0.57 and 0.73 days in the tested soils. 
 
 

Report: KCA 7.1.2.1.1 /13; dbcくャ?:. N,; z・3z.Ü れ,; ぃtu7bp?e. ,Ö; 2013 
Title: Kinetic Evaluation of the Degradation of Trifloxystrobin and its Metabolite under 

Aerobic Soil Conditions in Laboratory According to FOCUS Kinetics Using the 
KinGUI 2 Tool 

Report No: EnSa-13-0717 
Document No: M-467664-01-1 
Guidelines: - FOCUS kinetics (2006) 1 
GLP: No 
Justification: New data / guideline requirement:  

Kinetic analysis of the degradation of trifloxystrobin and its major degradation 
product CGA 321113 for modelling purpose 

 
Executive Summary 
 
A kinetic analysis of soil residue data from the aerobic soil degradation study M-073242-01-1 
(Baseline Dossier, KCA 7.1.2.1.1 /08) was performed with the software KinGUI 2 according to 
FOCUS kinetics (2006) 1 to derive half-lives for trifloxystrobin and its degradation product 
CGA 321113 as well as formation fractions for CGA 321113, which are suitable for modelling 
purpose. Only the results for trifloxystrobin are described here. 
 
Double first order in parallel was the most appropriate kinetic model for modelling purpose for the 
degradation of trifloxystrobin in soil `J/cぃ5t under aerobic conditions in the dark in the laboratory at 
20 °C, 40% of the maximum water holding capacity and a test concentration of 337 µg/kg.  
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The half-life of trifloxystrobin was 4.35 days. 

I.  METHODS 
 
Soil residue data from the aerobic soil degradation study M-073242-01-1 (Baseline Dossier, 
KCA 7.1.2.1.1 /08) were used. In this study, the degradation of trifloxystrobin was studied in soil §Iä
ッJji (sandy loam) under aerobic conditions in the dark in the laboratory for 120 days at 20 °C, 40% of 
the maximum water holding capacity and a test concentration of 337 µg/kg. 
 
The kinetic analysis was performed according to FOCUS kinetics (2006) 1 using the software 
KinGUI 2 with four different kinetic models: single first order, first order multi compartment, hockey-
stick (double first order sequential) and double first order in parallel. Model input datasets were the 
residual amounts found in each replicate test system at each sampling interval. The initial recovery at 
DAT-0 was included in the parameter optimization procedure, but for optimal goodness of fit, the 
value was allowed to be estimated by the model. The most appropriate kinetic model was selected on 
the basis of a detailed statistical analysis including visual assessement of the goodness of the fits, chi2 
scaled-error criterion, t-test significance, correlation analysis and standard deviation. The DT50 value 
was calculated from the resulting kinetic parameters. The degradation of degradation products was 
described with the single first order model. The resulting DT50 value from the double first order in 
parallel model was not calculated from the slow k-rate as recommended by FOCUS. This procedure 
produces the worst case DT50 for the parent compound, which, however, does not describe the worst 
case scenario for the following degradation products. The DT50 value taken for modelling is based on 
the iteratively calculated value from KinGUI 2. 
 

II.  RESULTS 
 
Double first order in parallel (DFOP) was the most appropriate kinetic model for modelling purpose 
for the degradation of trifloxystrobin in soil ッ*Jiflc. Table 7.1.2.1.1- 9 summarizes the results of the 
kinetic analysis. 
 
Table 7.1.2.1.1- 9: Kinetic parameters for the degradation of trifloxystrobin in soil under 

aerobic conditions for modelling purpose according to FOCUS 

Soil Kinetic Model 1 DT50 2 Chi2 Error t-test Visual 
  [days] [%]  Assessment 3 

ゕ2J/ai! DFOP 4.35 3.0 k2: < 2 x 10-16 + 
1  DFOP: double first order in parallel 
2  for DFOP: DT50 was not calculated from the slow k-rate, DT50 is based on fit of the decline curve 
3  visual assessment: + = good 

 
III.  CONCLUSIONS 

 
The calculated half-life for modelling purpose for the degradation of trifloxystrobin in soil under 
aerobic conditions in the dark in the laboratory was 4.35 days in the tested soil. 
 
The results are included in the summary of the degradation rates of trifloxystrobin and its major 
degradation products in soil in the laboratory given in section CA 7.1.2.1. 
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Report: KCA 7.1.2.1.1 /14; a/8cy.ャ7 Ä,; ねz?JJab. ,V; 2013 
Title: Kinetic Evaluation of the Degradation of Trifloxystrobin and its Metabolite under 

Aerobic Soil Conditions in Laboratory According to FOCUS Kinetics Using the 
KinGUI 2 Tool 

Report No: EnSa-13-0718 
Document No: M-468172-01-1 
Guidelines: - FOCUS kinetics (2006) 1 
GLP: No 
Justification: New data / guideline requirement:  

Kinetic analysis of the degradation of trifloxystrobin and its major degradation 
product CGA 321113 for modelling purpose 

 
Executive Summary 
 
A kinetic analysis of soil residue data from the aerobic soil degradation study M-033008-01-1 
(Baseline Dossier, KCA 7.1.2.1.1 /01 and KCA 7.1.2.1.2 /01) was performed with the software 
KinGUI 2 according to FOCUS kinetics (2006) 1 to derive half-lives for trifloxystrobin and its 
degradation product CGA 321113 as well as formation fractions for CGA 321113, which are suitable 
for modelling purpose. Only the results for trifloxystrobin are described here. 
 
First order multi compartment was the most appropriate kinetic model for modelling purpose for the 
degradation of trifloxystrobin in soil ?)jc7c?xcX- under aerobic conditions in the dark in the laboratory 
at 19 °C, 75% of the field capacity and a test concentration of 1.0 mg/kg.  
 
The half-life of trifloxystrobin was 0.49 days. 
 

I.  METHODS 
 
Soil residue data from the aerobic soil degradation study M-033008-01-1 (Baseline Dossier, 
KCA 7.1.2.1.1 /01 and KCA 7.1.2.1.2 /01) were used. In this study, the degradation of trifloxystrobin 
was studied in soil iä2c?vcD?-f (silt loam) under aerobic conditions in the dark in the laboratory for 
364 days at 19 °C, 75% of the field capacity and a test concentration of 1.0 mg/kg. 
 
The kinetic analysis was performed according to FOCUS kinetics (2006) 1 using the software 
KinGUI 2 with four different kinetic models: single first order, first order multi compartment, hockey-
stick (double first order sequential) and double first order in parallel. Model input datasets were the 
residual amounts found in each replicate test system at each sampling interval. The initial recovery at 
DAT-0 was included in the parameter optimization procedure, but for optimal goodness of fit, the 
value was allowed to be estimated by the model. The most appropriate kinetic model was selected on 
the basis of a detailed statistical analysis including visual assessement of the goodness of the fits, chi2 
scaled-error criterion, t-test significance, correlation analysis and standard deviation. The DT50 value 
was calculated from the resulting kinetic parameters. The degradation of degradation products was 
described with the single first order model. The resulting DT50 value from the first order multi 
compartment model was not calculated as DT90/3.32 as recommended by FOCUS. This procedure 
produces the worst case DT50 for the parent compound, which, however, does not describe the worst 
case scenario for the following degradation products. The DT50 value taken for modelling is based on 
the iteratively calculated value from KinGUI 2. 
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II.  RESULTS 
 
First order multi compartment (FOMC) was the most appropriate kinetic model for modelling purpose 
for the degradation of trifloxystrobin in soil zecfY`iäüe8. Table 7.1.2.1.1- 10 summarizes the results of 
the kinetic analysis. 
 
Table 7.1.2.1.1- 10: Kinetic parameters for the degradation of trifloxystrobin in soil under 

aerobic conditions for modelling purpose according to FOCUS 

Soil Kinetic Model 1 DT50 2 Chi2 Error t-test 3 Visual 
  [days] [%]  Assessment 4 

OlzeaI?)9・a FOMC 0.49 5.1 5.74 x 10-6 + 
1  FOMC: first order multi compartment 
2  for FOMC: DT50 was not calculated as DT90/3.32, DT50 is based on fit of the decline curve 

3  for FOMC: worst case value of rate parameters alpha and beta 

4  visual assessment: + = good 
 

III.  CONCLUSIONS 
 
The calculated half-life for modelling purpose for the degradation of trifloxystrobin in soil under 
aerobic conditions in the dark in the laboratory was 0.49 days in the tested soil. 
 
The results are included in the summary of the degradation rates of trifloxystrobin and its major 
degradation products in soil in the laboratory given in section CA 7.1.2.1. 
 
 

Report: KCA 7.1.2.1.1 /15; ゅz6j26?. ,V; れ1??JJz. U,; 2013 
Title: Kinetic Evaluation of the Degradation of Trifloxystrobin and its Metabolite under 

Aerobic Soil Conditions in Laboratory According to FOCUS Kinetics Using the 
KinGUI 2 Tool 

Report No: EnSa-13-0719 
Document No: M-468202-01-1 
Guidelines: - FOCUS kinetics (2006) 1 
GLP: No 
Justification: New data / guideline requirement:  

Kinetic analysis of the degradation of trifloxystrobin and its major degradation 
product CGA 321113 for modelling purpose 

 
Executive Summary 
 
A kinetic analysis of soil residue data from the aerobic soil degradation study M-033147-01-1 
(Baseline Dossier, KCA 7.1.2.1.1 /02 and KCA 7.1.2.1.2 /02) was performed with the software 
KinGUI 2 according to FOCUS kinetics (2006) 1 to derive half-lives for trifloxystrobin and its 
degradation product CGA 321113 as well as formation fractions for CGA 321113, which are suitable 
for modelling purpose. Only the results for trifloxystrobin are described here. 
 
Single first order was the most appropriate kinetic model for modelling purpose for the degradation of 
trifloxystrobin in soil A?I/zqz゜ä?I under aerobic conditions in the dark in the laboratory at 19 °C, 
75% of the field capacity and a test concentration of 1.0 mg/kg.  
 
The half-life of trifloxystrobin was 0.41 days. 
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I.  METHODS 
 
Soil residue data from the aerobic soil degradation study M-033147-01-1 (Baseline Dossier, 
KCA 7.1.2.1.1 /02 and KCA 7.1.2.1.2 /02) were used. In this study, the degradation of trifloxystrobin 
was studied in soil Ajz?q?-cf?g (loam) under aerobic conditions in the dark in the laboratory for 
365 days at 19 °C, 75% of the field capacity and a test concentration of 1.0 mg/kg. 
 
The kinetic analysis was performed according to FOCUS kinetics (2006) 1 using the software 
KinGUI 2 with four different kinetic models: single first order, first order multi compartment, hockey-
stick (double first order sequential) and double first order in parallel. Model input datasets were the 
residual amounts found in each replicate test system at each sampling interval. The initial recovery at 
DAT-0 was included in the parameter optimization procedure, but for optimal goodness of fit, the 
value was allowed to be estimated by the model. The most appropriate kinetic model was selected on 
the basis of a detailed statistical analysis including visual assessement of the goodness of the fits, chi2 
scaled-error criterion, t-test significance, correlation analysis and standard deviation. The DT50 value 
was calculated from the resulting kinetic parameters. The degradation of degradation products was 
described with the single first order model. 
 

II.  RESULTS 
 
Single first order (SFO) was the most appropriate kinetic model for modelling purpose for the 
degradation of trifloxystrobin in soil e`?päD/ä3äI. Table 7.1.2.1.1- 11 summarizes the results of the 
kinetic analysis. 
 
Table 7.1.2.1.1- 11: Kinetic parameters for the degradation of trifloxystrobin in soil under 

aerobic conditions for modelling purpose according to FOCUS 

Soil Kinetic Model 1 DT50 Chi2 Error t-test Visual 
  [days] [%]  Assessment 2 

`9zYcläeqz! SFO 0.41 7.2 < 2 x 10-16 o 
1  SFO: single first order 
2  visual assessment: o = moderate 

 
III.  CONCLUSIONS 

 
The calculated half-life for modelling purpose for the degradation of trifloxystrobin in soil under 
aerobic conditions in the dark in the laboratory was 0.41 days in the tested soil. 
 
The results are included in the summary of the degradation rates of trifloxystrobin and its major 
degradation products in soil in the laboratory given in section CA 7.1.2.1. 
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Report: KCA 7.1.2.1.1 /16; ャ0zü?lx. Y,; れzJ?uzJ. V,; 2013 
Title: Kinetic Evaluation of the Degradation of Trifloxystrobin and its Metabolites 

under Aerobic Soil Conditions in Laboratory According to FOCUS Kinetics 
Using the KinGUI 2 Tool 

Report No: EnSa-13-0720 
Document No: M-468203-01-1 
Guidelines: - FOCUS kinetics (2006) 1 
GLP: No 
Justification: New data / guideline requirement:  

Kinetic analysis of the degradation of trifloxystrobin and its major degradation 
products CGA 321113 and CGA 357276 for modelling purpose 

 
Executive Summary 
 
A kinetic analysis of soil residue data from the aerobic soil degradation study M-033394-01-1 
(Baseline Dossier, KCA 7.1.2.1.1 /03 and KCA 7.1.2.1.2 /03) was performed with the software 
KinGUI 2 according to FOCUS kinetics (2006) 1 to derive half-lives for trifloxystrobin and its 
degradation products CGA 321113 and CGA 357276 as well as formation fractions for CGA 321113 
and CGA 357276, which are suitable for modelling purpose. Only the results for trifloxystrobin are 
described here. 
 
First order multi compartment was the most appropriate kinetic model for modelling purpose for the 
degradation of trifloxystrobin in soil IcD8b 3JS4( under aerobic conditions in the dark in the 
laboratory at 25 °C, 75% of the field capacity at 1/3 bar and a test concentration of 0.5 mg/kg.  
 
The half-life of trifloxystrobin was 0.85 days. 
 

I.  METHODS 
 
Soil residue data from the aerobic soil degradation study M-033394-01-1 (Baseline Dossier, 
KCA 7.1.2.1.1 /03 and KCA 7.1.2.1.2 /03) were used. In this study, the degradation of trifloxystrobin 
was studied in soil X?yk! gf*SJ (loam) under aerobic conditions in the dark in the laboratory for 
365 days at 25 °C, 75% of the field capacity at 1/3 bar and a test concentration of 0.5 mg/kg. 
 
The kinetic analysis was performed according to FOCUS kinetics (2006) 1 using the software 
KinGUI 2 with four different kinetic models: single first order, first order multi compartment, hockey-
stick (double first order sequential) and double first order in parallel. Model input datasets were the 
residual amounts found in each replicate test system at each sampling interval. The initial recovery at 
DAT-0 was included in the parameter optimization procedure, but for optimal goodness of fit, the 
value was allowed to be estimated by the model. The most appropriate kinetic model was selected on 
the basis of a detailed statistical analysis including visual assessement of the goodness of the fits, chi2 
scaled-error criterion, t-test significance, correlation analysis and standard deviation. The DT50 value 
was calculated from the resulting kinetic parameters. The degradation of degradation products was 
described with the single first order model. The resulting DT50 value from the first order multi 
compartment model was not calculated as DT90/3.32 as recommended by FOCUS. This procedure 
produces the worst case DT50 for the parent compound, which, however, does not describe the worst 
case scenario for the following degradation products. The DT50 value taken for modelling is based on 
the iteratively calculated value from KinGUI 2. 
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II.  RESULTS 
 
First order multi compartment (FOMC) was the most appropriate kinetic model for modelling purpose 
for the degradation of trifloxystrobin in soil )cqHv Snu(J. Table 7.1.2.1.1- 12 summarizes the results 
of the kinetic analysis. 
 
Table 7.1.2.1.1- 12: Kinetic parameters for the degradation of trifloxystrobin in soil under 

aerobic conditions for modelling purpose according to FOCUS 

Soil Kinetic Model 1 DT50 2 Chi2 Error t-test 3 Visual 
  [days] [%]  Assessment 4 

HI?3v ゛+`3J FOMC 0.85 7.9 3.79 x 10-4 + 
1  FOMC: first order multi compartment 
2  for FOMC: DT50 was not calculated as DT90/3.32, DT50 is based on fit of the decline curve 

3  for FOMC: worst case value of rate parameters alpha and beta 

4  visual assessment: + = good 
 

III.  CONCLUSIONS 
 
The calculated half-life for modelling purpose for the degradation of trifloxystrobin in soil under 
aerobic conditions in the dark in the laboratory was 0.85 days in the tested soil. 
 
The results are included in the summary of the degradation rates of trifloxystrobin and its major 
degradation products in soil in the laboratory given in section CA 7.1.2.1. 
 
 

Report: KCA 7.1.2.1.1 /17; /゛üヶcab. N,; ねJJ.?za゛ H,; 2013 
Title: Kinetic Evaluation of the Degradation of Trifloxystrobin and its Metabolite under 

Aerobic Soil Conditions in Laboratory According to FOCUS Kinetics Using the 
KinGUI 2 Tool 

Report No: EnSa-13-0721 
Document No: M-468174-01-1 
Guidelines: - FOCUS kinetics (2006) 1 
GLP: No 
Justification: New data / guideline requirement:  

Kinetic analysis of the degradation of trifloxystrobin and its major degradation 
product CGA 321113 for modelling purpose 

 
Executive Summary 
 
A kinetic analysis of soil residue data from the aerobic soil degradation study M-033464-01-1 
(Baseline Dossier, KCA 7.1.2.1.1 /07 and KCA 7.1.2.1.2 /07) was performed with the software 
KinGUI 2 according to FOCUS kinetics (2006) 1 to derive half-lives for trifloxystrobin and its 
degradation product CGA 321113 as well as formation fractions for CGA 321113, which are suitable 
for modelling purpose. Only the results for trifloxystrobin are described here. 
 
First order multi compartment was the most appropriate kinetic model for modelling purpose for the 
degradation of trifloxystrobin in soils Walöz and Rtja8qyけ§ under aerobic conditions in the dark in 
the laboratory at 19.2 °C, 40% of the maximum water holding capacity and test concentrations of 0.3 
and 1.0 mg/kg.  
 
The half-life of trifloxystrobin was 0.34(0.3 mg/kg) and 40 days (1.0 mg/kg) in soil Wat4? and 
0.44 days in soil 2iつqR:7$a. 
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I.  METHODS 
 
Soil residue data from the aerobic soil degradation study M-033464-01-1 (Baseline Dossier, 
KCA 7.1.2.1.1 /07 and KCA 7.1.2.1.2 /07) were used. In this study, the degradation of trifloxystrobin 
was studied in soils äWt7ä (sandy loam) and ッtjhgü゛ハc (loamy sand) under aerobic conditions in 
the dark in the laboratory for 105 days at 19.2 °C, 40% of the maximum water holding capacity and 
test concentrations of 0.3 and 1.0 mg/kg.. 
 
The kinetic analysis was performed according to FOCUS kinetics (2006) 1 using the software 
KinGUI 2 with four different kinetic models: single first order, first order multi compartment, hockey-
stick (double first order sequential) and double first order in parallel. Model input datasets were the 
residual amounts found in each replicate test system at each sampling interval. The initial recovery at 
DAT-0 was included in the parameter optimization procedure, but for optimal goodness of fit, the 
value was allowed to be estimated by the model. The most appropriate kinetic model was selected on 
the basis of a detailed statistical analysis including visual assessement of the goodness of the fits, chi2 
scaled-error criterion, t-test significance, correlation analysis and standard deviation. The DT50 value 
was calculated from the resulting kinetic parameters. The degradation of degradation products was 
described with the single first order model. The resulting DT50 value from the first order multi 
compartment model was not calculated as DT90/3.32 as recommended by FOCUS. This procedure 
produces the worst case DT50 for the parent compound, which, however, does not describe the worst 
case scenario for the following degradation products. The DT50 value taken for modelling is based on 
the iteratively calculated value from KinGUI 2. 
 

II.  RESULTS 
 
First order multi compartment (FOMC) was the most appropriate kinetic model for modelling purpose 
for the degradation of trifloxystrobin in soils aWc/1 and Ri・c9iた゜8. Table 7.1.2.1.1- 13 
summarizes the results of the kinetic analysis. 
 
Table 7.1.2.1.1- 13: Kinetic parameters for the degradation of trifloxystrobin in soils under 

aerobic conditions for modelling purpose according to FOCUS 

Soil Kinetic Model 1 DT50 2 Chi2 Error t-test 3 Visual 
  [days] [%]  Assessment 4 

zcWjb A 5 FOMC 0.34 2.5 2.05 x 10-6 + 
Wn?zt B 6 FOMC 0.40 4.1 1.85 x 10-5 + 

ア?ゕ1ij6§§ 5 FOMC 0.44 4.8 1.37 x 10-6 + 
1  FOMC: first order multi compartment 
2  for FOMC: DT50 was not calculated as DT90/3.32, DT50 is based on fit of the decline curve 

3  for FOMC: worst case value of rate parameters alpha and beta 

4  visual assessment: + = good 
5  test concentration of 0.3 mg/kg 

6  test concentration of 1.0 mg/kg 

 
III.  CONCLUSIONS 

 
The calculated half-lives for modelling purpose for the degradation of trifloxystrobin in soil under 
aerobic conditions in the dark in the laboratory were between 0.34 and 0.44 days in the tested soils. 
 
The results are included in the summary of the degradation rates of trifloxystrobin and its major 
degradation products in soil in the laboratory given in section CA 7.1.2.1. 
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Report: KCA 7.1.2.1.1 /18; a:・üヶäh. Ä,; icuぃva3ョ. X,; ö.Ye5c れ,; 2013 
Title: Kinetic Evaluation of the Degradation of Trifloxystrobin and its Metabolites 

under Aerobic Soil Conditions in Laboratory According to FOCUS Kinetics 
Using the KinGUI 2 Tool 

Report No: EnSa-13-0724 
Document No: M-467669-01-1 
Guidelines: - FOCUS kinetics (2006) 1 
GLP: No 
Justification: New data / guideline requirement:  

Kinetic analysis of the degradation of trifloxystrobin and its major degradation 
products CGA 321113, NOA 413161 and CGA 357276 for modelling purpose 

 
Executive Summary 
 
A kinetic analysis of soil residue data from the aerobic soil degradation study M-464420-01-1 
(Supplemental Dossier, KCA 7.1.2.1.1 /10) was performed with the software KinGUI 2 according to 
FOCUS kinetics (2006) 1 to derive half-lives for trifloxystrobin and its degradation products 
CGA 321113, NOA 413161 and CGA 357276 as well as formation fractions for CGA 321113, 
NOA 413161 and CGA 357276, which are suitable for modelling purpose. Only the results for 
trifloxystrobin are described here. 
 
First order multi compartment was the most appropriate kinetic model for modelling purpose for the 
degradation of trifloxystrobin in soils z2fE?ac )Öö 0え/cJäW-K, TcädäzI Dp` どKとc, Uuä?z8Iü zえ 
゛0Ja7Xyz,4a and 2:i(`(Oä§vy-. under aerobic conditions in the dark in the laboratory at 20.1 °C, 
53.4% of the maximum water holding capacity and a test concentration of 480 µg/kg.  
 
The half-life of trifloxystrobin was 0.13 days in soil adEäeaf -レp -NlaW5Jc, 0.15 days in soil 
Eez1cc( レ`u Ö?Qと, 0.19 days in soil Y-4öaä?q cた 2bzJaN6g.4a and 0.30 days in soil q:7h!N/äx`,--. 
 

I.  METHODS 
 
Soil residue data from the aerobic soil degradation study M-464420-01-1 (Supplemental Dossier, 
KCA 7.1.2.1.1 /10) were used. In this study, the degradation of trifloxystrobin was studied in soils 
E?ä?Ia゛ Yn( (レa?W・え/J (sandy loam), zIヮ??0z Ad) ÄeXÖ (sandy loam), ど6-äqcvä äハ 
kz?.QxpJ・4a (silt loam) and HgtapI(`i17.r (clay loam) under aerobic conditions in the dark in the 
laboratory for 120 days at 20.1 °C, 53.4% of the maximum water holding capacity and a test 
concentration of 480 µg/kg. 
 
The kinetic analysis was performed according to FOCUS kinetics (2006) 1 using the software 
KinGUI 2 with four different kinetic models: single first order, first order multi compartment, hockey-
stick (double first order sequential) and double first order in parallel. Model input datasets were the 
residual amounts found in each replicate test system at each sampling interval. The initial recovery at 
DAT-0 was included in the parameter optimization procedure, but for optimal goodness of fit, the 
value was allowed to be estimated by the model. The most appropriate kinetic model was selected on 
the basis of a detailed statistical analysis including visual assessement of the goodness of the fits, chi2 
scaled-error criterion, t-test significance, correlation analysis and standard deviation. The DT50 value 
was calculated from the resulting kinetic parameters. The degradation of degradation products was 
described with the single first order model. The resulting DT50 value from the first order multi 
compartment model was not calculated as DT90/3.32 as recommended by FOCUS. This procedure 
produces the worst case DT50 for the parent compound, which, however, does not describe the worst 
case scenario for the following degradation products. The DT50 value taken for modelling is based on 
the iteratively calculated value from KinGUI 2. 
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II.  RESULTS 
 
First order multi compartment (FOMC) was the most appropriate kinetic model for modelling purpose 
for the degradation of trifloxystrobin in soils Zä??゜a- Vy( WIG/üダäJa, Z?zacf5 N3` KwD?, ゜z6äと
c`ö äグ §xV・0?J?,4a and dta§§--.fQj5`. Table 7.1.2.1.1- 14 summarizes the results of the kinetic 
analysis. 
 
Table 7.1.2.1.1- 14: Kinetic parameters for the degradation of trifloxystrobin in soils under 

aerobic conditions for modelling purpose according to FOCUS 

Soil Kinetic Model 1 DT50 2 Chi2 Error t-test 3 Visual 
  [days] [%]  Assessment 4 

?aqäTe( Iwö W3!DJ?え:c FOMC 0.13 4.3 1.67 x 10-10 + 
ァe?5!ec レvI DÄcU FOMC 0.15 6.5 8.54 x 10-11 + 

Qüaebr§a äつ _0z2Uz6J 4a FOMC 0.19 3.5 4.74 x 10-16 + 
9it$r!G?pnf,! FOMC 0.30 1.4 1.25 x 10-11 + 

1  FOMC: first order multi compartment 
2  for FOMC: DT50 was not calculated as DT90/3.32, DT50 is based on fit of the decline curve 

3  for FOMC: worst case value of rate parameters alpha and beta 

4  visual assessment: + = good 
 

III.  CONCLUSIONS 
 
The calculated half-lives for modelling purpose for the degradation of trifloxystrobin in soil under 
aerobic conditions in the dark in the laboratory were between 0.13 and 0.30 days in the tested soils. 
 
The results are included in the summary of the degradation rates of trifloxystrobin and its major 
degradation products in soil in the laboratory given in section CA 7.1.2.1. 
 
 

Report: KCA 7.1.2.1.1 /19; loäノau§. ,V; 2013 
Title: Kinetic Evaluation of the Degradation of Trifloxystrobin and its Metabolite under 

Aerobic Soil Conditions in Laboratory According to FOCUS Kinetics Using the 
KinGUI 2 Tool 

Report No: EnSa-13-0733 
Document No: M-468177-01-1 
Guidelines: - FOCUS kinetics (2006) 1 
GLP: No 
Justification: New data / guideline requirement:  

Kinetic analysis of the degradation of trifloxystrobin and its major degradation 
product CGA 321113 for modelling purpose 

 
Executive Summary 
 
A kinetic analysis of soil residue data from the aged residues column leaching / aerobic soil 
degradation study M-033599-01-1 (Baseline Dossier, KCA 7.1.2.1.1 /06 and KCA 7.1.2.1.2 /06) was 
performed with the software KinGUI 2 according to FOCUS kinetics (2006) 1 to derive half-lives for 
trifloxystrobin and its degradation product CGA 321113 as well as formation fractions for 
CGA 321113, which are suitable for modelling purpose. Only the results for trifloxystrobin are 
described here. 
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Single first order was the most appropriate kinetic model for modelling purpose for the degradation of 
trifloxystrobin in soil -:?äcKzzq0( and first order multi compartment in soil R:ä7thけy4 under aerobic 
conditions in the dark in the laboratory at 20 °C, different soil moistures (75% of the field capacity at 
1/3 bar for soil `/ä7ähOezzf and 40% of the maximum water holding capacity for soil ッ/ハdxh:qz) 
and a test concentration of 1.0 mg/kg.  
 
The half-life of trifloxystrobin was 0.82 days in soil ?Iocdzレ/aeI and 0.46 days in soil Rücn:iqg. 
 

I.  METHODS 
 
Soil residue data from the aged residues column leaching / aerobic soil degradation study  
M-033599-01-1 (Baseline Dossier, KCA 7.1.2.1.1 /06 and KCA 7.1.2.1.2 /06) were used. In this 
study, the degradation of trifloxystrobin was studied in soils Izäz!Ää:3oz (silty loam) and /32üBntc 
(loamy sand) under aerobic conditions in the dark in the laboratory for 233 days at 20 °C, different soil 
moistures (75% of the field capacity at 1/3 bar for soil レ4?ä?-e(i?6 and 40% of the maximum water 
holding capacity for soil ぃt*1$i&z_) and a test concentration of 1.0 mg/kg. 
 
The kinetic analysis was performed according to FOCUS kinetics (2006) 1 using the software 
KinGUI 2 with four different kinetic models: single first order, first order multi compartment, hockey-
stick (double first order sequential) and double first order in parallel. Model input datasets were the 
residual amounts found in each replicate test system at each sampling interval. The initial recovery at 
DAT-0 was included in the parameter optimization procedure, but for optimal goodness of fit, the 
value was allowed to be estimated by the model. The most appropriate kinetic model was selected on 
the basis of a detailed statistical analysis including visual assessement of the goodness of the fits, chi2 
scaled-error criterion, t-test significance, correlation analysis and standard deviation. The DT50 value 
was calculated from the resulting kinetic parameters. The degradation of degradation products was 
described with the single first order model. The resulting DT50 value from the first order multi 
compartment model was not calculated as DT90/3.32 as recommended by FOCUS. This procedure 
produces the worst case DT50 for the parent compound, which, however, does not describe the worst 
case scenario for the following degradation products. The DT50 value taken for modelling is based on 
the iteratively calculated value from KinGUI 2. 
 

II.  RESULTS 
 
Single first order was the most appropriate kinetic model for modelling purpose for the degradation of 
trifloxystrobin in soil K?vcvz)lää) and first order multi compartment in soil 3::_haう_. 
Table 7.1.2.1.1- 15 summarizes the results of the kinetic analysis. 
 
Table 7.1.2.1.1- 15: Kinetic parameters for the degradation of trifloxystrobin in soils under 

aerobic conditions for modelling purpose according to FOCUS 

Soil Kinetic Model 1 DT50 2 Chi2 Error t-test 3 Visual 
  [days] [%]  Assessment 4 

ど?)iczxäz2! SFO 0.82 4.6 1.76 x 10-12 + 
t?5ヶ゛ibダ4 FOMC 0.46 3.6 1.43 x 10-3 + 

1  SFO: single first order, FOMC: first order multi compartment 
2  for FOMC: DT50 was not calculated as DT90/3.32, DT50 is based on fit of the decline curve 

3  for FOMC: worst case value of rate parameters alpha and beta 

2  visual assessment: + = good 
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III.  CONCLUSIONS 
 
The calculated half-lives for modelling purpose for the degradation of trifloxystrobin in soil under 
aerobic conditions in the dark in the laboratory were between 0.46 and 0.82 days in the tested soils. 
 
The results are included in the summary of the degradation rates of trifloxystrobin and its major 
degradation products in soil in the laboratory given in section CA 7.1.2.1. 
 

CA 7.1.2.1.2  Aerobic degradation of metabolites, breakdown and reaction products 
The degradation rates of the major degradation products CGA 321113 and NOA 413161 in soil under 
aerobic conditions in the dark in the laboratory were evaluated during the Annex I inclusion using two 
radiolabel positions, [14C-GP] and [14C-TP], and were accepted by the European Commission 
(SANCO/4339/2000-Final, 7 April 2003). The following studies are included in the Baseline Dossier:  
 

Annex Point / Reference No Author(s) Year Document No 
KCA 7.1.2.1.2 /01 ancz`Frc). G, 1997 M-033008-01-1 
KCA 7.1.2.1.2 /02 Pc`).?゛z)? N, 1997 M-033147-01-1 
KCA 7.1.2.1.2 /03 ch:Saaf. F, O, 1997 M-033394-01-1 
KCA 7.1.2.1.2 /04 jJa・e_Öjョ. ,S 1997 M-033459-01-1 
KCA 7.1.2.1.2 /05 Öl:zg龿ex.Jd ,S 1997 M-033453-01-1 
KCA 7.1.2.1.2 /06 tj?にkNJ0?5. F, 1997 M-033599-01-1 
KCA 7.1.2.1.2 /07 j(.Ük:z8 ,ヶ 1997 M-033464-01-1 
KCA 7.1.2.1.2 /08 8.れcた2ョ: ,X 2001 M-069897-01-1 
KCA 7.1.2.1.2 /09 Cä/Jä゛?.ぢyp P, s, 2001 M-068260-01-1 

 
Six additional studies have been performed for major degradation products and are submitted within 
this Supplemental Dossier for the trifloxystrobin renewal of approval using unlabelled CGA 357261, 
CGA 381318, NOA 413161, NOA 413163, CGA 357276 and NOA 409480. Furthermore, updated 
kinetic evaluations of the degradation behaviours of major degradation products in soil under aerobic 
conditions in the dark in the laboratory have been performed according to FOCUS kinetics (2006) 1 to 
derive kinetic parameters suitable for modelling purpose and environmental risk assessment. A 
summary of the degradation rates of trifloxystrobin and its major degradation products in soil in the 
laboratory is given in section CA 7.1.2.1. 
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Report: KCA 7.1.2.1.2 /10; Flaq.(yz U,; kqä.Wz/0 ね,; 2013 
Title: Formation Fraction of NOA 413163 from CGA 357261 in Four European Soils 
Report No: EnSa-12-0409 
Document No: M-459997-01-1 
Guidelines: - OECD Test Guideline No. 307 
GLP: Yes 
Justification: Determination of formation fraction in soil of major photodegradation product 

NOA 413163 for modelling purpose and degradation rates of major 
photodegradation products CGA 357261 and CGA 373466 

 
Executive Summary 
 
The formation fraction of NOA 413163 derived from CGA 357261, a photodegradation product of 
trifloxystrobin, was studied in four soils under aerobic conditions in the dark in the laboratory for 
121 days at 20.2 °C and 55 ± 5% of the maximum water holding capacity: 
 

Soil Source Texture (USDA) pH * OC [%] 
T?z9za( Iとp W゜-にjJaとä Monheim, Germany sandy loam 5.1 1.8 

ァayz!zä AxI GäQU Monheim, Germany sandy loam 5.9 1.5 
9z5c3Y?! ? 6$$?$.KcJ4a Burscheid, Germany silt loam 6.2 1.6 

i/゜`Ng?qk`,`r Blankenheim, Germany clay loam 7.1 4.8 
*  pH value was derived from aqueous 0.01 M CaCl2 suspension 

 
Additionally, kinetic data for a possible evaluation of the formation fractions of the trifloxystrobin 
photodegradation products CGA 373466 and NOA 409480, which are also derived from 
CGA 357261, were determined. 
 
A study application rate of 494 µg CGA 357261 per kg soil dry weight was applied based on a single 
field application rate of trifloxystrobin of 187.5 g per hectare. 
 
The amount of CGA 357261 in the soil extracts decreased from 100.6, 100.1, 98.4 and 99.0% of 
applied amount [% AA] at study start (DAT-0) to < LOD (limit of detection) at DAT-58, DAT-121 
(study end), DAT-90 and DAT-30 in soils aEez?5! rN8 W0Kaa(/J, ァcdä?a) 6ÄI HどzD, Ycä5?7*r 
zに Avz゜18Ja.4a and 3/äbn`.r)レi1(. Degradation of CGA 357261 was accompanied by the 
formation of its degradation products CGA 373466, NOA 413163 and NOA 409480. 
 
CGA 373466 amounted to maxima (CGA 357261 equivalents) of 96.5% AA (DAT-1), 94.1% AA 
(DAT-1), 95.7% AA (DAT-1) and 96.6% AA (DAT-3) in soils caEä?u- Öp` WäJv`にNlc, cazIE?ö ソ
2` YcどG, ?5äVg)ä_ äハ Ä034.cJcv4a and ick-とqignf,!!, respectively. 
 
NOA 413163 amounted to maxima (CGA 357261 equivalents) of 12.2% AA (DAT-58), 9.6% AA 
(DAT-90), 5.9% AA (DAT-58) and 5.6% AA (DAT-58) in soils Tz3)czc Yr8 Wü-JaだQlä, ?zzEc8( 
xUI QÖAz, pacとc!g9 eに py・ど8cJä.4a and VdjtIrä759,rr, respectively. 
 
NOA 409480 amounted to values above LOD only in soil ??äァeü` w8- fVzcW4つjJ with maxima 
(CGA 357261 equivalents) of 1.1% AA (DAT-58 to DAT-121). 
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The experimental data could be well described by a double first order in parallel kinetic model for 
soils ァcä$c)? )ど8 にJW*-レtac, ァä-?cöa u!Ü Äw?O and cb?N0ra3 ダc 4Jz*ソpz゜.4a and a first 
order multi compartment kinetic model for soil ü5b!I`)V::cd,. The half-life of CGA 357261 under 
aerobic conditions was 0.1 days (corresponding to approximately 2 hours) in all soils. 
 
It is concluded that CGA 357261 and its degradation products have no potential for accumulation in 
the environment. 
 

I.  MATERIALS AND METHODS 
 
A.  MATERIALS 
 
1.  Test Item 
unlabelled CGA 357261 
Certificate of Analysis: AZ 17556 
Batch Code: AE 1393224-PU-01 
Chemical Purity: 99.4% w/w 

 
2.  Test Soils 
Four soils were used (see Table 7.1.2.1.2- 1). The soils were taken from agricultural use areas 
representing different geographical origin and different soil properties as required by the guidelines. 
No plant protection products were used for the previous 5 years. The soils were sampled freshly from 
the fields (upper horizon of 0 to 20 cm) and sieved to a particle size of ≤ 2 mm. Soil collection and 
handling were in accordance to ISO 10381-6.  
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Table 7.1.2.1.2- 1:  Physico-chemical properties of test soils 

Parameter Results / Units 

Soil Designation äay)Tz? 5(Ü 
・QzJ?Wfつt 

ヮ?(äz2z レIu 
YÄäロ 

1üä$Dz`a zア 
c.Ö3pc0Jg4a 

゛,-(ソ
xtj?8u)( 

Geographic Location     
City みv5c:oグ れ6c:hgた qfJpヶzz/$ tz?さ?v440/だ 
State North-Rhine 

Westphalia 
North-Rhine 
Westphalia 

North-Rhine 
Westphalia 

North-Rhine 
Westphalia 

Country Germany Germany Germany Germany 
GPS Coordinates Q°8 §),2g,゛ 

゜20 Iァ.9°,$9 
Ä.k°vd,$,$) 

3.9 8!ヮ.k1°0 
,, nと_7°42! 
T.p,$!y5°*,h 

.3°,61Db 6) 
x.゜ öL.・

x°q- 
Soil Taxonomic Classification (USDA) loamy, mixed, 

mesic, Typic 
Argudalf 

sandy, mixed, 
mesic, Typic 
Cambudoll 

loamy, mixed, 
mesic, Typic 

Argudalf 

fine-loamy, 
mixed, active, 
frigid Typic 
Eutrudept 

Soil Series no information available 
Textural Class (USDA) sandy loam sandy loam silt loam clay loam 

Sand [50 µm – 2 mm] 53% 75% 15% 41% 
Silt [2 µm – 50 µm] 30% 16% 70% 26% 
Clay [< 2 µm] 17% 9% 15% 33% 

pH (soil/0.01 M CaCl2 1/2) 5.1 5.9 6.2 7.1 
pH (soil/water 1/1) 5.3 6.1 6.3 7.2 
pH (saturated paste) 5.3 6.1 6.4 7.2 
pH (soil/1 N KCl 1/1) 4.7 5.6 5.8 6.8 
Organic Carbon 1.8% 1.5% 1.6% 4.8% 
Organic Matter 1 3.1% 2.6% 2.8% 8.3% 
Cation Exchange Capacity [meq/100 g] 10.9 8.7 11.7 20.7 
Water Holding Capacity     

maximum [g H2O ad 100 g soil DW] 55.0 42.6 54.8 81.6 
at 0.1 bar (pF 2.0) 26.9% 14.7% 32.5% 36.1% 

Bulk Density (disturbed) [g/cm3] 1.16 1.26 1.09 0.97 
Microbial Biomass [mg microbial 
carbon per kg soil DW] 2 

    

DAT-0 (BIO-) 3 328 253 378 1074 
DAT-58 (BIO- / BIO+) 333 / 568 393 / 404 377 / 461 1954 / 1377 
DAT-121 (BIO- / BIO+) 315 / 327 274 / 252 276 / 314 356 / 348 

1  % organic matter = % organic carbon x 1.724 
2  BIO- samples were left untreated, BIO+ samples were applied with solvent of application solution (400 µL 

acetone/water 1/1 (v/v)). 
3  Due to an experimental error, the samples were shaken at a lower velocity. This was considered in the 

calculation of the microbial biomass. 
DAT: days after treatment 
DW: dry weight 
GPS: global positioning system 
USDA: United States Department of Agriculture 
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B.  STUDY DESIGN 
 
1.  Experimental Conditions 
The static test system for degradation in soil under aerobic conditions consisted of Erlenmeyer glass 
flasks (volume e.g. 300 mL). Each flask was closed with a polyurethane (PU) foam plug allowing free 
oxygen exchange.  
 
For preparation of the test systems, 100 g dry weight equivalents of the sieved soils were weighed into 
each flask. Soil moisture was adjusted to 55 ± 5% of the maximum water holding capacity (MWHC) 
for the individual test systems by addition of de-ionized water. The flasks were then closed with PU 
foam plugs and equilibrated to study conditions for 4 days prior to application. 
 
The study application rate (SAR) was based on a single field application rate of trifloxystrobin of 
187.5 g per hectare, resulting in a nominal SAR of 500 µg CGA 357261 per kg soil dry weight.  
 
The test item was applied dropwise onto the soil surface of the respective test systems in 400 µL 
acetone/water 1/1 (v/v) using a pipette. After application, the test vessels (except DAT-0, DAT-0.08 
and DAT-0.25 samples) were closed with PU foam plugs.  
 
The test systems were incubated in the dark for 121 days at 20.2 °C and a soil moisture of 
55 ± 5% MWHC in a walk-in climatic chamber. 
 
2.  Sampling 
11 sampling intervals were distributed over the entire incubation period of 121 days. Duplicate 
samples were processed and analysed 0, 0.08, 0.25, 1, 3, 7, 14, 30, 58, 90 and 121 days after treatment 
(DAT). Microbial soil biomass was determined at start, middle and end of the study (DAT-0, DAT-58 
and DAT-121). 
 
At each sampling interval, concurrent recovery samples were prepared freshly by fortification of a 
representative soil (äaZ?zo! Ägr DUwä) with test item CGA 357261 and reference items 
CGA 373466, NOA 413163 and NOA 409480 at LOQ level (corresponding to 3% of the nominal 
SAR (test item equivalents)) and application rate level (corresponding to 100%, 100%, 50% and 50% 
of the nominal SAR (test item equivalents) for CGA 357261, CGA 373466, NOA 413163 and 
NOA 409480, respectively). Duplicate samples were prepared and processed in parallel to the 
degradation samples of the respective sampling interval for each fortification level. 
 
3.  Analytical Procedures 
The entire soil of each test system was extracted three times at ambient temperature using a 
mechanical shaker and acetonitrile/water 4/1 (v/v). Furthermore, two accelerated extraction steps using 
a microwave with a magnetic stirrer were performed, first with acetonitrile/water 1/1 (v/v) at 70 °C 
and second with methanol/water 1/1 (v/v) at 50 °C. After each extraction step, extract and soil were 
separated by centrifugation (2560 x g) and decantation. The soil extracts were combined, internal 
stable-labelled standards (ISTDs) added (nominal concentrations of ISTDs were 10% of the nominal 
SAR (test item equivalents)) and an aliquot of the combined soil extract was analysed by reversed 
phase HPLC-MS/MS in selected reaction monitoring mode. Concurrent recovery samples were 
processed and analysed analogously. The limit of detection (LOD) and limit of quantitation (LOQ) for 
HPLC-MS/MS analysis of the combined soil extracts corresponded to 1 and 3% of the nominal SAR 
(test item equivalents), respectively. 
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The HPLC-MS/MS method was validated with regard to linearity, accuracy and precision. The mass 
selective detector was operated in the positive electrospray ionization selected reaction monitoring 
mode, tuned for the mass transitions of parent and a significant product ion. The linearity range of the 
mass spectrometer was tested in pure extraction solvent. Therefore, multi-point calibration curves 
using ISTDs were established covering a range from 1% to 120%, 120%, 60% and 60% of the 
nominal SAR (test item equivalents) for CGA 357261, CGA 373466, NOA 413163 and NOA 409480, 
respectively. The nominal concentrations of the ISTDs were 10% of the nominal SAR (test item 
equivalents). The accuracy and precision of the method was assessed on the basis of the recovery rates 
determined for each soil after fortification with test item CGA 357261 and reference items 
CGA 373466, NOA 413163 and NOA 409480 at LOQ level (corresponding to 3% of the nominal 
SAR (test item equivalents)) and application rate level (corresponding to 100%, 100%, 50% and 50% 
of the nominal SAR (test item equivalents) for CGA 357261, CGA 373466, NOA 413163 and 
NOA 409480, respectively). The fortified samples were processed and analysed as described for the 
degradation samples. Blank soil matrix solutions were used to determine the background abundance of 
the test item in the respective soils.  
 
The degradation kinetics of the test item was determined according to FOCUS kinetics (2006) 1 using 
the software KinGUI 2 with three different kinetic models: single first order, first order multi 
compartment and double first order in parallel. Model input datasets were the residual amounts found 
in each replicate test system at each sampling interval. The initial recovery at DAT-0 was included in 
the parameter optimization procedure, but for optimal goodness of fit, the value was allowed to be 
estimated by the model. The best-fit kinetic model was selected on the basis of the chi2 scaled-error 
criterion and on the basis of a visual assessment of the goodness of the fits. DT50 and DT90 values were 
calculated from the resulting kinetic parameters. 
 

II.  RESULTS AND DISCUSSION 
 
Results indicated that the anticipated standardized aerobic conditions were maintained and that the 
soils were microbially active over the duration of the laboratory study. 
 
A. DATA 
 
Table 7.1.2.1.2- 2: Degradation of CGA 357261 in soil ca_?ヮzI Ür1 WX_!つläJä under 

aerobic conditions (mean values and SD expressed as % AA) 
 

Mean 1 DAT 
Compound SD 0 0.08 0.25 1 3 7 14 30 58 90 121 

CGA 357261 Mean 100.6 43.2 12.1 3.3 2.1 2.0 1.5 1.0 <LOD <LOD <LOD 
SD ±0.5 ±0.8 ±0.3 ±0.2 ±0.0 ±0.4 ±0.3 ±0.1    

CGA 373466 Mean <LOD 58.2 91.9 96.5 92.2 84.7 66.9 47.9 28.7 17.4 12.5 
SD  ±0.5 ±0.1 ±0.6 ±1.2 ±1.1 ±0.2 ±0.6 ±0.7 ±0.0 ±0.0 

NOA 413163 Mean n.d. n.d. <LOD <LOD 1.2 3.8 5.5 9.6 12.2 11.0 10.6 
SD     ±0.1 ±0.3 ±0.2 ±0.1 ±0.9 ±0.4 ±1.0 

NOA 409480 Mean n.d. n.d. n.d. n.d. <LOD <LOD <LOD <LOD 1.1 1.1 1.1 
SD         ±0.1 ±0.0 ±0.0 

n.d.: not detected, DAT: days after treatment, SD: standard deviation 
1  CGA 357261 equivalents 
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Table 7.1.2.1.2- 3: Degradation of CGA 357261 in soil ァäab(eä ソ4) YKYä under aerobic 

conditions (mean values and SD expressed as % AA) 
 

Mean 1 DAT 
Compound SD 0 0.08 0.25 1 3 7 14 30 58 90 121 

CGA 357261 Mean 100.1 48.2 14.2 6.3 4.0 2.8 2.6 2.1 1.4 1.4 <LOD 
SD ±2.1 ±1.1 ±0.1 ±0.0 ±0.2 ±0.1 ±0.5 ±0.2 ±0.2 ±0.2  

CGA 373466 Mean <LOD 54.1 90.2 94.1 93.7 90.2 77.3 62.9 39.8 26.0 17.2 
SD  ±1.2 ±0.9 ±1.3 ±0.0 ±1.5 ±0.5 ±0.2 ±0.1 ±0.8 ±0.2 

NOA 413163 Mean n.d. n.d. <LOD <LOD 1.1 2.7 4.6 7.3 9.2 9.6 8.6 
SD     ±0.1 ±0.1 ±0.1 ±0.1 ±0.3 ±0.0 ±0.3 

NOA 409480 Mean n.d. n.d. n.d. n.d. <LOD <LOD <LOD <LOD <LOD <LOD <LOD 
SD            

n.d.: not detected, DAT: days after treatment, SD: standard deviation 
1  CGA 357261 equivalents 
 
Table 7.1.2.1.2- 4: Degradation of CGA 357261 in soil Ö)e§cöa1 eた ・Jk.Gp?qz4a under 

aerobic conditions (mean values and SD expressed as % AA) 
 

Mean 1 DAT 
Compound SD 0 0.08 0.25 1 3 7 14 30 58 90 121 

CGA 357261 Mean 98.4 49.9 16.2 6.4 3.9 2.3 1.7 1.4 1.1 <LOD <LOD 
SD ±0.6 ±2.3 ±1.0 ±0.2 ±0.5 ±0.3 ±0.0 ±0.0 ±0.1   

CGA 373466 Mean <LOD 51.8 89.1 95.7 95.0 94.0 79.5 65.4 41.1 25.6 16.3 
SD  ±1.9 ±0.3 ±0.6 ±0.1 ±0.2 ±0.7 ±0.2 ±0.6 ±0.2 ±0.2 

NOA 413163 Mean n.d. n.d. <LOD <LOD <LOD 1.8 2.8 4.5 5.9 5.1 4.4 
SD      ±0.3 ±0.1 ±0.0 ±0.1 ±0.0 ±0.4 

NOA 409480 Mean n.d. n.d. n.d. n.d. <LOD <LOD <LOD <LOD <LOD <LOD <LOD 
SD            

n.d.: not detected, DAT: days after treatment, SD: standard deviation 
1  CGA 357261 equivalents 

 
Table 7.1.2.1.2- 5: Degradation of CGA 357261 in soil ソ/qyI`5ic・!.f under aerobic 

conditions (mean values and SD expressed as % AA) 
 

Mean 1 DAT 
Compound SD 0 0.08 0.25 1 3 7 14 30 58 90 121 

CGA 357261 Mean 99.0 65.4 33.4 7.9 3.2 1.7 1.1 <LOD <LOD <LOD <LOD 
SD ±1.6 ±1.4 ±1.1 ±0.5 ±0.1 ±0.0 ±0.0     

CGA 373466 Mean <LOD 36.0 70.4 93.2 96.6 94.7 84.7 74.2 55.1 43.0 35.2 
SD  ±1.2 ±1.1 ±1.6 ±0.2 ±1.3 ±0.2 ±0.3 ±0.3 ±0.1 ±0.3 

NOA 413163 Mean n.d. n.d. <LOD <LOD n.d. 1.3 2.5 4.1 5.6 4.8 3.6 
SD      ±0.1 ±0.2 ±0.1 ±0.1 ±0.1 ±0.3 

NOA 409480 Mean n.d. n.d. n.d. n.d. <LOD <LOD <LOD <LOD <LOD <LOD <LOD 
SD            

n.d.: not detected, DAT: days after treatment, SD: standard deviation 
1  CGA 357261 equivalents 
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B. METHOD VALIDATION 
 
The HPLC-MS/MS method was successfully validated prior to application of the degradation samples.  
The correlation coefficients (R2) of the multi-point calibration curves ranged from 0.9997 to 1.0000. 
The recovery rates ranged from 72.5 to 113.7% of applied amount [% AA] for all soils, analytes and 
concentrations. The relative standard deviations for each recovery set ranged from 0.4 to 10.8%, 
showing a good repeatability of this method. Background abundance in blank soil matrix was far 
below 30% of the limit of quantitation in all soils and no interference by other matrix components 
occurred. The combination of the selective MS/MS detection method used with the preceding HPLC 
separation leads to a high specificity of the method. 
 
In addition, the extraction efficiency was demonstrated by concurrent recovery samples at each 
sampling interval. The overall mean concurrent recoveries were 99.6% AA (range from 95.1 to 
103.5% AA) for CGA 357261, 100.2% AA (range from 97.1 to 105.7% AA) for CGA 373466, 
92.7% AA (range from 76.0 to 103.6% AA) for NOA 413163 and 99.9% AA (range from 93.9 to 
105.3% AA) for NOA 409480. 
 
C. DEGRADATION OF PARENT COMPOUND 
 
The amount of CGA 357261 in the soil extracts decreased from 100.6, 100.1, 98.4 and 99.0% AA at 
study start (DAT-0) to < LOD (limit of detection) at DAT-58, DAT-121 (study end), DAT-90 and 
DAT-30 days in soils ァäz§??( bど` y`ダUJ?Wtc, äz4?ァzI d(ど ÄKレ?, X$c)ez9g ?え Nun7Jcd?,4a 
and z*frV§::6öf(.. Degradation of CGA 357261 was accompanied by the formation of its degradation 
products CGA 373466, NOA 413163 and NOA 409480. 
 
CGA 373466 amounted to maxima (CGA 357261 equivalents) of 96.5% AA (DAT-1), 94.1% AA 
(DAT-1), 95.7% AA (DAT-1) and 96.6% AA (DAT-3) in soils ヮ?däIcä と4( WたÖäc6)tJ, Z?4ääz! 
_X! UレHc, どpzIäü9z äだ bJb,Öqa゜z4a and Ö*:t5*-Iä・,!(, respectively. 
 
NOA 413163 amounted to maxima (CGA 357261 equivalents) of 12.2% AA (DAT-58), 9.6% AA 
(DAT-90), 5.9% AA (DAT-58) and 5.6% AA (DAT-58) in soils `Zcä?gä Nrp 7V:JW-けa?, ァev?fäe 
Nx` KwV?, cvY7!zc1 cグ Äg゜c0?§J.4a and ?4pfU5:ib-).f, respectively. 
 
NOA 409480 amounted to values above LOD only in soil e?e9!Eä 8U` W`にczdÄtJ with maxima 
(CGA 357261 equivalents) of 1.1% AA (DAT-58 to DAT-121). 
 
The degradation of CGA 357261 followed double first order in parallel (DFOP) kinetics in soils 
aTeä§?f KuI W4:?Jc(たH, zä-ヮääö Ö`g VOcN and Övz?z8r3 ハe KkJaükäv.4a and first order multi 
compartment (FOMC) kinetics in soil /p-`)Gk:ä*2r, according to the lowest chi2 error values and 
visual assessments. Table 7.1.2.1.2- 6 summarizes the best-fit results of the DT50 and DT90 
calculations.  
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Table 7.1.2.1.2- 6: Best-fit degradation kinetics of CGA 357261 in soils under aerobic 

conditions for trigger evaluation according to FOCUS 

 Best-Fit DT50 DT90 Chi2 Error Visual 
Soil Kinetic Model 1 [days] [days] [%] Assessment 2 

Tääz?o` 9)ど WIDavたlJz DFOP 0.1 0.3 4.0 + 
äa8`ヮ?? ö-Ä ewレレ DFOP 0.1 0.3 4.3 + 

dä?äÖ`2d cえ Äz1Ja67d.4a DFOP 0.1 0.4 3.4 + 
üt:?$((,)Y5゛f FOMC 0.1 0.9 2.5 + 

1  FOMC: first order multi compartment, DFOP: double first order in parallel 
2  visual assessment: + = good 

 
III.  CONCLUSIONS 

 
CGA 357261, a major photodegradation product of trifloxystrobin, was rapidly degraded in soil under 
aerobic conditions in the dark in the laboratory. The calculated best-fit half-life was 0.1 days 
(corresponding to approximately 2 hours) in the tested soils. The major trifloxystrobin 
photodegradation products CGA 373466 and NOA 413163, which are derived from CGA 357261, 
were formed and declined towards study end. 
 
It is concluded that CGA 357261and its degradation products have no potential for accumulation in 
the environment. 
 
The results are included in the summary of the degradation rates of trifloxystrobin and its major 
degradation products in soil in the laboratory given in section CA 7.1.2.1. 
 
 

Report: KCA 7.1.2.1.2 /11; j(4a0.Pa V,; s$§c.く E,; 2013 
Title: BCS-CU98569 (Sodium Salt of CGA 381318): Aerobic Degradation in Four 

European Soils 
Report No: EnSa-12-0677 
Document No: M-462102-01-1 
Guidelines: - OECD Test Guideline No. 307 

- DRAFT SANCO 11802/2010/rev 1 in accordance with Regulation (EC) 
No 1107/2009 

GLP: Yes 
Justification: New data / guideline requirement:  

Degradation rate of major photodegradation product CGA 381318 
 
Executive Summary 
 
The degradation rate of BCS-CU98569 (sodium salt of CGA 381318, a photodegradation product of 
trifloxystrobin) was studied in four soils under aerobic conditions in the dark in the laboratory for 
122 days at 20.3 °C and 54.5% of the maximum water holding capacity: 
 

Soil Source Texture (USDA) pH * OC [%] 
e5Täää! Ü9` Wd(えJäÖlä Monheim, Germany sandy loam 5.2 1.9 

E?b?fä? öD! どとど? Monheim, Germany loamy sand 5.9 1.8 
wb`9ädce ハz KdJv.0c2z4a Burscheid, Germany silt loam 6.2 2.2 

iö(I`fO$ja_9. Blankenheim, Germany loam 7.2 5.1 
*  pH value was derived from aqueous 0.01 M CaCl2 suspension 
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A study application rate of 35.7 µg per kg soil dry weight was applied based on a single field 
application rate of trifloxystrobin of 187.5 g per hectare and a maximum formation of approximately 
7% of CGA 381318 in a trifloxystrobin soil photolysis study. 
 
The amount of BCS-CU98569 in the soil extracts decreased from study start (DAT-0) to study end 
(DAT-122) from 96.9 to 4.0% of applied amount [% AA] in soil zääc)Z゛ 8(w WつH/c゛I?J, from 
97.0 to 8.4% AA in soil ca6aEe) nAI NÄcV, from 93.9 to 4.9% AA in soil cchY9(?2 cた Üü§?vJcx.4a 
and from 97.2 to 2.9% AA in soil G4`-,fi:ah・x!. 
 
The experimental data could be well described by a double first order in parallel kinetic model for 
soils Tc?_z!? Nk! ÜjaW$`Jz and Teea0zf ソ-4 YwKc and a single first order kinetic model for soils 
z)cソgä8d ?に cJUp8özv.4a and Qtc゜yh!!)5j`.. The half-life of BCS-CU98569 under aerobic 
conditions was 11.3, 20.4, 22.8 and 20.4 days in soil äöEä?äf (Üö !ハとJzW*lz, Zää1ää( _-V wソ?Ü, 
b?hレba!a äえ ソnzJy2zk,4a and 6j_p()fKtz$!,, respectively. 
 
It is concluded that BCS-CU98569 and therefore also CGA 381318 have no potential for accumulation 
in the environment. 
 

I.  MATERIALS AND METHODS 
 
A.  MATERIALS 
 
1.  Test Item 
unlabelled BCS-CU98569 (sodium salt of CGA 381318) 
Certificate of Analysis: AZ 17880 
Batch Code: BCS-CU98569-PU-01 
Chemical Purity: > 94% w/w 

 
2.  Test Soils 
Four soils were used (see Table 7.1.2.1.2- 7). The soils were taken from agricultural use areas 
representing different geographical origin and different soil properties as required by the guidelines. 
No plant protection products were used for the previous 5 years. The soils were sampled freshly from 
the fields (upper horizon of 0 to 20 cm) and sieved to a particle size of ≤ 2 mm. Soil collection and 
handling were in accordance to ISO 10381-6.  
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Table 7.1.2.1.2- 7:  Physico-chemical properties of test soils 

Parameter Results / Units 

Soil Designation zz゜cTe` Ükr 
゛ダN:äJcW( 

zäzTäxf Uü) 
QHÄz 

vcä6cソr§ ア? 
O1a*Jc4.p4a 

Anc85)!fji0.` 

Geographic Location     
City れ67zハ・/ れ7qztだd C(zj4pJ0ä R:c・zd0*c/

ア 
State North-Rhine 

Westphalia 
North-Rhine 
Westphalia 

North-Rhine 
Westphalia 

North-Rhine 
Westphalia 

Country Germany Germany Germany Germany 
GPS Coordinates V8°.yy 3.y! 

,n°vn ァ94,7! 
Hüü.,r.°kdö 

L.d4q°゛ ür,q 
.2,fKv°,4kü 

p31°,vdヮ.4 ` 
on°.1と.ü,p! 

.°,8 1fァ7qby 
Soil Taxonomic Classification (USDA) loamy, mixed, 

mesic, Typic 
Argudalf 

sandy, mixed, 
mesic, Typic 
Cambudoll 

loamy, mixed, 
mesic, Typic 

Argudalf 

fine-loamy, 
mixed, active, 
frigid Typic 
Eutrudept 

Soil Series no information available 
Textural Class (USDA) sandy loam loamy sand silt loam loam 

Sand [50 µm – 2 mm] 55% 79% 25% 39% 
Silt [2 µm – 50 µm] 28% 14% 62% 36% 
Clay [< 2 µm] 17% 7% 13% 25% 

pH (soil/0.01 M CaCl2 1/2) 5.2 5.9 6.2 7.2 
pH (soil/water 1/1) 5.4 6.1 6.4 7.4 
pH (saturated paste) 5.6 6.3 6.6 7.5 
pH (soil/1 N KCl 1/1) 4.9 5.7 6.0 7.1 
Organic Carbon 1.9% 1.8% 2.2% 5.1% 
Organic Matter 1 3.3% 3.1% 3.8% 8.8% 
Cation Exchange Capacity [meq/100 g] 10.1 9.4 11.3 20.0 
Water Holding Capacity     

maximum [g H2O ad 100 g soil DW] 58.2 53.9 65.3 81.0 
at 0.1 bar (pF 2.0) 20.1% 13.9% 29.9% 42.6% 

Bulk Density (disturbed) [g/cm3] 1.09 1.23 1.05 0.95 
Microbial Biomass [mg microbial 
carbon per kg soil DW] 2 

    

DAT-0 (BIO-) 787 896 1156 2832 
DAT-63 (BIO- / BIO+) 468 / 397 464 / 450 622 / 630 1904 / 1979 
DAT-122 (BIO- / BIO+) 317 / 323 368 / 343 557 / 477 1867 / 2059 

1  % organic matter = % organic carbon x 1.724 
2  BIO- samples were applied with 200 µL water, BIO+ samples were applied with solvent of application 

solution (400 µL methanol/water 1/1 (v/v)). 
DAT: days after treatment 

DW: dry weight 
GPS: global positioning system 
USDA: United States Department of Agriculture 
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B.  STUDY DESIGN 
 
1.  Experimental Conditions 
The static test system for degradation in soil under aerobic conditions consisted of Erlenmeyer glass 
flasks (volume e.g. 300 mL). Each flask was closed with a polyurethane (PU) foam plug allowing free 
oxygen exchange.  
 
For preparation of the test systems, 100 g dry weight equivalents of the sieved soils were weighed into 
each flask. Soil moisture was adjusted to 55 ± 5% of the maximum water holding capacity (MWHC) 
for the individual test systems by addition of de-ionized water. The flasks were then closed with PU 
foam plugs and equilibrated to study conditions for 3 days prior to application. 
 
The study application rate (SAR) was based on a single field application rate of trifloxystrobin of 
187.5 g per hectare and a maximum formation of approximately 7% of CGA 381318 in soil photolysis 
study M-462074-01-1 (Supplemental Dossier, KCA 7.1.1.3 /04), resulting in a nominal SAR of 36 µg 
BCS-CU98569 per kg soil dry weight.  
 
The test item was applied dropwise onto the soil surface of the respective test systems in 400 µL 
methanol/water 1/1 (v/v) using a pipette. After application, the test vessels (except DAT-0 samples) 
were closed with PU foam plugs.  
 
The test systems were incubated in the dark for 122 days at 20.3 °C and a soil moisture of 
54.5% MWHC in a walk-in climatic chamber. 
 
2.  Sampling 
Eight sampling intervals were distributed over the entire incubation period of 122 days. Duplicate 
samples were processed and analysed 0, 3, 7, 14, 30, 60, 91 and 122 days after treatment (DAT). 
Microbial soil biomass was determined at start, middle and end of the study (DAT-0, DAT-63 and 
DAT-122). 
 
At each sampling interval, concurrent recovery samples were prepared freshly by fortification of a 
representative soil (T?eä2?f Gy` ?DレH) with the test item at LOQ level (corresponding to 5% of the 
nominal SAR) and application rate level (corresponding to 100% of the nominal SAR). Duplicate 
samples were prepared and processed in parallel to the degradation samples of the respective sampling 
interval for each fortification level. 
 
3.  Analytical Procedures 
The entire soil of each test system was extracted three times at ambient temperature using a 
mechanical shaker and acetonitrile/water 4/1 (v/v). Furthermore, two accelerated extraction steps using 
a microwave with a magnetic stirrer were performed, first with acetonitrile/water 1/1 (v/v) at 70 °C 
and second with methanol/water 1/1 (v/v) at 50 °C. After each extraction step, extract and soil were 
separated by centrifugation (> 3000 x g) and decantation. The soil extracts were combined and an 
aliquot of the combined soil extract was analysed by reversed phase HPLC-MS/MS in selected 
reaction monitoring mode using matrix-matched external multi-point calibration curves. Concurrent 
recovery samples were processed and analysed analogously. The limit of detection (LOD) and limit of 
quantitation (LOQ) for HPLC-MS/MS analysis of the combined soil extracts corresponded to 1 and 
5% of the nominal SAR, respectively. 
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The HPLC-MS/MS method was validated with regard to linearity, accuracy and precision. The mass 
selective detector was operated in the positive electrospray ionization selected reaction monitoring 
mode, tuned for the mass transitions of parent and a significant product ion. The linearity range of the 
mass spectrometer was tested in pure extraction solvent and in blank soil matrix solutions (matrix-
matched). Therefore, multi-point external calibration curves were established covering a range from 
1 to 125% of the nominal SAR. The accuracy and precision of the method was assessed on the basis of 
the recovery rates determined for each soil after fortification with the test item at LOQ level 
(corresponding to 5% of the nominal SAR) and at application rate level (corresponding to 100% of the 
nominal SAR). The fortified samples were processed and analysed as described for the degradation 
samples. Blank soil matrix solutions were used to determine the background abundance of the test 
item in the respective soils.  
 
The degradation kinetics of the test item was determined according to FOCUS kinetics (2006) 1 using 
the software KinGUI 2 with three different kinetic models: single first order, first order multi 
compartment and double first order in parallel. Model input datasets were the residual amounts found 
in each replicate test system at each sampling interval. The initial recovery at DAT-0 was included in 
the parameter optimization procedure, but for optimal goodness of fit, the value was allowed to be 
estimated by the model. The best-fit kinetic model was selected on the basis of the chi2 scaled-error 
criterion and on the basis of a visual assessment of the goodness of the fits. DT50 and DT90 values were 
calculated from the resulting kinetic parameters.  
 

II.  RESULTS AND DISCUSSION 
 
Results indicated that the anticipated standardized aerobic conditions were maintained and that the 
soils were microbially active over the duration of the laboratory study. 
 
A. DATA 
 
Table 7.1.2.1.2- 8: Degradation of BCS-CU98569 in soils under aerobic conditions (mean 

values and SD expressed as % AA) 
 

Mean DAT 
Soil SD 0 3 7 14 30 60 91 122 

Zeäzpz` ゜-Ü xとaJWIアjc Mean 96.9 78.7 61.4 42.9 16.0 6.4 4.1 4.0 
SD ± 1.6 ± 0.7 ± 0.2 ± 2.6 ± 1.6 ± 0.4 ± 0.4 ± 0.2 

zc9äZaI レ1r DUA? Mean 97.0 86.6 74.0 60.8 35.2 16.8 9.5 8.4 
SD ± 0.8 ± 0.8 ± 0.3 ± 1.3 ± 1.4 ± 0.6 ± 0.7 ± 0.1 

a?2aUd(b eグ 3xaz,U0J54a Mean 93.9 83.1 71.4 64.2 34.4 15.1 7.1 4.9 
SD ± 0.5 ± 0.4 ± 1.6 ± 0.2 ± 0.1 ± 0.9 ± 0.0 ± 0.2 

O3a1!-tjb0).( Mean 97.2 88.2 79.4 65.1 32.5 11.3 5.6 2.9 
SD ± 0.3 ± 1.4 ± 0.4 ± 4.7 ± 5.0 ± 0.4 ± 1.0 ± 0.0 

DAT: days after treatment, SD: standard deviation 
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B. METHOD VALIDATION 
 
The HPLC-MS/MS method was successfully validated prior to application of the degradation samples.  
The correlation coefficients (R2) of the multi-point external calibration curves ranged from 0.9981 to 
1.0000. The recovery rates ranged from 70.4 to 108.6% of applied amount [% AA] for all soils and 
concentrations. The relative standard deviations for each recovery set ranged from 0.7 to 3.7%, 
showing a good repeatability of this method. Background abundance in blank soil matrix was far 
below 30% of the LOQ in all soils and no interference by other matrix components occurred. The 
combination of the selective MS/MS detection method used with the preceding HPLC separation leads 
to a high specificity of the method. 
 
In addition, the extraction efficiency was demonstrated by concurrent recovery samples at each 
sampling interval. The overall mean concurrent recovery was 95.7% AA (range from 83.8 to 
109.5% AA). 
 
C. DEGRADATION OF PARENT COMPOUND 
 
The amount of BCS-CU98569 (sodium salt of CGA 381318) in the soil extracts decreased from study 
start (DAT-0) to study end (DAT-122) from 96.9 to 4.0% AA in soil ecTääd( Ü4` W§)とacハ:J, from 
97.0 to 8.4% AA in soil ze§ァ?ä! `レg DXDz, from 93.9 to 4.9% AA in soil Iä・aレ・a7 けz bo7z1
どcJ.4a and from 97.2 to 2.9% AA in soil Azk)!.rött56-. 
 
The degradation of BCS-CU98569 followed double first order in parallel (DFOP) kinetics in soils 
Z3?äze) O゛r pjzW(ÄJ? and ?a?Tc§) Ö9! UäXY and single first order (SFO) kinetics in soils N4?äz
゜($ ダä 6c?xソ17J,4a and jä$$I)!G4:qr. according to the lowest chi2 error values and visual 
assessments. Table 7.1.2.1.2- 9 summarizes the best-fit results of the DT50 and DT90 calculations. 
 
Table 7.1.2.1.2- 9: Best-fit degradation kinetics of BCS-CU98569 in soils under aerobic 

conditions for trigger evaluation according to FOCUS 

 Best-Fit DT50 DT90 Chi2 Error Visual 
Soil Kinetic Model 1 [days] [days] [%] Assessment 2 

Ez゜zaa- Nhr WたjzJ2IKa DFOP 11.3 43.3 2.3 + 
ァezzzgI Vp! zレÜG DFOP 20.4 95.7 1.6 + 

Yaä゛äüI・ zだ N7nJc.ck54a SFO 22.8 75.9 4.1 + 
ädロ9/tn・)(,)- SFO 20.4 67.8 3.5 + 

1  SFO: single first order, DFOP: double first order in parallel 
2  visual assessment: + = good 

 
III.  CONCLUSIONS 

 
BCS-CU98569 (sodium salt of CGA 381318, a major photodegradation product of trifloxystrobin) 
was well degraded in soil under aerobic conditions in the dark in the laboratory. The calculated best-fit 
half-lives were between 11.3 and 22.8 days in the tested soils. 
 
It is concluded that BCS-CU98569 and therefore also CGA 381318 have no potential for accumulation 
in the environment. 
 
The results are included in the summary of the degradation rates of trifloxystrobin and its major 
degradation products in soil in the laboratory given in section CA 7.1.2.1. 
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Report: KCA 7.1.2.1.2 /12; Kcj8?$zにv. ,A; 2010 
Title: NOA 413161: Aerobic Degradation in Three European Soils 
Report No: MEF-09/460 
Document No: M-371172-01-1 
Guidelines: - OECD Test Guideline No. 307 

- Commission Directive 95/36/EC amending Council Directive 91/414/EEC 
GLP: Yes 
Justification: New data / guideline requirement:  

Degradation rate of major degradation product NOA 413161 
 
Executive Summary 
 
The degradation rate of NOA 413161, a degradation product of trifloxystrobin, was studied in three 
soils under aerobic conditions in the dark in the laboratory for 120 days at 20.0 °C and 52.9% of the 
maximum water holding capacity: 
 

Soil Source Texture (USDA) pH * OC [%] 
Tzceeb( Urü W7`HjääグJ Monheim, Germany sandy loam 5.3 2.0 

ä)aどxe*6 zえ 2ä8JäkÄ§.4a Burscheid, Germany silt loam 6.5 2.5 
/tä``ソkp$$-), Blankenheim, Germany clay loam 7.1 5.0 

*  pH value was derived from aqueous 0.01 M CaCl2 suspension 
 
A study application rate of 66.4 µg per kg soil dry weight was applied based on a single field 
application rate of trifloxystrobin of 250 g per hectare and a maximum formation of approximately 
10% of NOA 413161. 
 
The amount of NOA 413161 in the soil extracts decreased from study start (DAT-0) to study end 
(DAT-120) from 92.8 to 46.3% of applied amount [% AA] in soil ァ?ä?1cI A3r Wq/cJ(N?, from 
91.3 to 55.7% AA in soil ソpz`zoao zハ daOnz6Ju,4a and from 91.2 to 32.9% AA in soil U゜i゜
I`(f:ä*7,. 
 
The experimental data could be well described by a double first order in parallel kinetic model for all 
soils. The half-life of NOA 413161 under aerobic conditions was 82.8, 173 and 80.9 days in soil 
z?zaE7! (wb Wf:?öダOJa, q(4?8waä eえ と5p_Jä.c*4a and 1itz゛7I.fwbr-, respectively. 
 
It is concluded that NOA 413161 will be degraded in the environment. 
 

I.  MATERIALS AND METHODS 
 
A.  MATERIALS 
 
1.  Test Item 
unlabelled NOA 413161 
Certificate of Analysis: AZ 15123 
Batch Code: AE 1344143 00 1C92 0001 
Chemical Purity: 91.8% w/w 
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2.  Test Soils 
Three soils were used (see Table 7.1.2.1.2- 10). The soils were taken from agricultural use areas 
representing different geographical origin and different soil properties as required by the guidelines. 
No plant protection products were used for the previous 5 years. The soils were sampled freshly from 
the fields (upper horizon of 0 to 20 cm) and sieved to a particle size of ≤ 2 mm. Soil collection and 
handling were in accordance to ISO 10381-6.  
 
Table 7.1.2.1.2- 10:  Physico-chemical properties of test soils 

Parameter Results / Units 

Soil Designation ?ヮ?äuä) レ゛! 
W§IX/ハäJä 

Q1r?c?yy eハ 
G1?§öhJä.4a 

jjy((,(と8c゛・) 

Geographic Location    
City れ4t_5? CIJzüpö?l t8dc:Cc9z6だ 
State North-Rhine 

Westphalia 
North-Rhine 
Westphalia 

North-Rhine 
Westphalia 

Country Germany Germany Germany 
GPS Coordinates °・3)ソ.3k. v 

Z.°ndn$゛,3,r 
, ö(と,k7°üy 

ァ,py,4゛゜k°,r 
,28°ü3 IQ.・ 

Lh1u).・°.・ v 
Soil Taxonomic Classification (USDA) loamy, mixed, mesic, 

Typic Argudalf 
loamy, mixed, mesic, 

Typic Argudalf 
no information 

available 
Soil Series no information available 
Textural Class (USDA) sandy loam silt loam clay loam 

Sand 39% 53% 27% 29% 
Silt 36% 28% 54% 38% 
Clay 25% 19% 19% 33% 

pH (soil/0.01 M CaCl2 1/2) 5.3 6.5 7.1 
pH (soil/water 1/1) 5.5 6.7 7.2 
pH (saturated paste) 5.3 6.6 7.1 
pH (soil/1 N KCl 1/1) 4.9 6.2 6.9 
Organic Carbon 2.0% 2.5% 5.0% 
Organic Matter 1 3.4% 4.3% 8.6% 
Cation Exchange Capacity [meq/100 g] 10.5 13.7 27.4 
Water Holding Capacity    

maximum [g H2O ad 100 g soil DW] 56.7 66.9 79.0 
at 0.33 bar (pF 2.5) 16.2% 21.1% 32.0% 

Bulk Density (disturbed) [g/cm3] 1.10 0.99 0.97 
Microbial Biomass  
[mg microbial carbon per kg soil DW] 2 

   

DAT-0 1314 1422 3228 
DAT-120 143 767 2596 

1  % organic matter = % organic carbon x 1.724 
2  Mean of duplicates, microbial biomass samples were applied with solvent of application solution (500 µL 

methanol/water 1/1 (v/v)). 
DAT: days after treatment 
DW: dry weight 
GPS: global positioning system 
USDA: United States Department of Agriculture 
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B.  STUDY DESIGN 
 
1.  Experimental Conditions 
The static test system for degradation in soil under aerobic conditions consisted of Erlenmeyer glass 
flasks (volume e.g. 300 mL). Each flask was closed with a cotton wool plug allowing free oxygen 
exchange.  
 
For preparation of the test systems, 100 g dry weight equivalents of the sieved soils were weighed into 
each flask. Soil moisture was adjusted to 55 ± 5% of the maximum water holding capacity (MWHC) 
for the individual test systems by addition of de-ionized water. The flasks were then closed with cotton 
wool plugs and equilibrated to study conditions for 4 days prior to application. 
 
The study application rate (SAR) was based on a single field application rate of trifloxystrobin of 
250 g per hectare and a maximum formation of approximately 10% of NOA 413161, resulting in a 
nominal SAR of 69 µg NOA 413161 per kg soil dry weight.  
 
The test item was applied dropwise onto the soil surface of the respective test systems in 500 µL 
methanol/water 1/1 (v/v) using a pipette. After application, the test vessels were closed with cotton 
wool plugs.  
 
The test systems were incubated in the dark for 120 days at 20.0 °C and a soil moisture of 
52.9% MWHC in a climatic cabinet. 
 
2.  Sampling 
Ten sampling intervals were distributed over the entire incubation period of 120 days. Duplicate 
samples were processed and analysed 0, 3, 7, 14, 21, 30, 45, 62, 90 and 120 days after treatment 
(DAT). Microbial soil biomass was determined at start and end of the study (DAT-0 and DAT-120). 
 
At each sampling interval, concurrent recovery samples were prepared freshly by fortification of a 
representative soil (zOy?)?3k eグ Xüz1.1゛aJ4a) with the test item at LOQ level (corresponding to 
5% of the nominal SAR) and application rate level (corresponding to 100% of the nominal SAR). 
Duplicate samples were prepared and processed in parallel to the degradation samples of the 
respective sampling interval for each fortification level. 
 
3.  Analytical Procedures 
The entire soil of each test system was extracted three times at ambient temperature using a 
mechanical shaker, once using water and twice using acetonitrile/water 1/2 (v/v). After each extraction 
step, extract and soil were separated by centrifugation (4450 x g) and decantation. The soil extracts 
were combined and an aliquot of the combined soil extract was analysed by reversed phase HPLC-
MS/MS in multiple reaction monitoring mode using matrix-matched external multi-point calibration 
curves. Concurrent recovery samples were processed and analysed analogously. The limit of detection 
(LOD) and limit of quantitation (LOQ) for HPLC-MS/MS analysis of the combined soil extracts 
corresponded to 1 and 5% of the nominal SAR, respectively. 
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The HPLC-MS/MS method was validated with regard to linearity, accuracy and precision. The mass 
selective detector was operated in the positive electrospray ionization multiple reaction monitoring 
mode, tuned for the mass transitions of parent and a significant product ion. The linearity range of the 
mass spectrometer was tested in pure extraction solvent and in blank soil matrix solutions (matrix-
matched). Therefore, multi-point external calibration curves were established covering a range from 
1 to 120% of the nominal SAR. The accuracy and precision of the method was assessed on the basis of 
the recovery rates determined for each soil after fortification with the test item at LOQ level 
(corresponding to 5% of the nominal SAR) and at application rate level (corresponding to 100% of the 
nominal SAR). The fortified samples were processed and analysed as described for the degradation 
samples. Blank soil matrix solutions were used to determine the background abundance of the test 
item in the respective soils.  
 
The degradation kinetics of the test item was determined according to FOCUS kinetics (2006) 1 using 
the software KinGUI 1.1 with three different kinetic models: single first order, first order multi 
compartment and double first order in parallel. Model input datasets were the residual amounts found 
in each replicate test system at each sampling interval. The initial recovery at DAT-0 was included in 
the parameter optimization procedure, but for optimal goodness of fit, the value was allowed to be 
estimated by the model. The best-fit kinetic model was selected on the basis of the chi2 scaled-error 
criterion and on the basis of a visual assessment of the goodness of the fits. DT50 and DT90 values were 
calculated from the resulting kinetic parameters. 
 

II.  RESULTS AND DISCUSSION 
 
Results indicated that the anticipated standardized aerobic conditions were maintained and that the 
soils were microbially active over the duration of the laboratory study. 
 
A. DATA 
 
Table 7.1.2.1.2- 11: Degradation of NOA 413161 in soils under aerobic conditions (mean values 

expressed as % AA) 

  DAT 
Soil Mean 0 3 7 14 21 30 45 62 90 120 

Tä??_zf レ4I (グjWkNäJ? Mean 92.8 95.3 96.0 81.4 72.5 68.3 56.2 51.1 50.8 46.3 
6?*Knä`z c& vk_?,V?Jö4a Mean 91.3 92.4 89.9 81.4 76.2 78.9 69.4 68.4 57.2 55.7 

up!.(At/a$u!( Mean 91.2 86.1 80.3 74.4 69.6 66.0 59.8 52.4 44.1 32.9 
 
B. METHOD VALIDATION 
 
The HPLC-MS/MS method was successfully validated prior to application of the degradation samples.  
The correlation coefficients (R2) of the multi-point external calibration curves ranged from 0.9997 to 
0.9999. The recovery rates ranged from 70 to 106% of applied amount [% AA] for all soils and 
concentrations. The relative standard deviations for each recovery set ranged from 3.4 to 6.7%, 
showing a good repeatability of this method. Background abundance in blank soil matrix was far 
below 30% of the limit of quantitation in all soils and no interference by other matrix components 
occurred. The combination of the selective MS/MS detection method used with the preceding HPLC 
separation leads to a high specificity of the method. 
 
In addition, the extraction efficiency was demonstrated by concurrent recovery samples at each 
sampling interval. The overall mean concurrent recovery was 94% AA (range from 86 to 103% AA). 
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C. DEGRADATION OF PARENT COMPOUND 
 
The amount of NOA 413161 in the soil extracts decreased from study start (DAT-0) to study end 
(DAT-120) from 92.8 to 46.3% AA in soil äaTee6( V7r WIX:?J6たa, from 91.3 to 55.7% AA in soil 
wca・ö!e・ ä 4z・zn,D6J4a and from 91.2 to 32.9% AA in soil Xau§:i゜8fI.(f. 
 
The degradation of NOA 413161 followed double first order in parallel (DFOP) kinetics in all soils 
according to the lowest chi2 error values and visual assessments. Table 7.1.2.1.2- 12 summarizes the 
best-fit results of the DT50 and DT90 calculations. 
 
Table 7.1.2.1.2- 12: Best-fit degradation kinetics of NOA 413161 in soils under aerobic 

conditions for trigger evaluation according to FOCUS 

 Best-Fit DT50 DT90 Chi2 Error 
Soil Kinetic Model 1 [days] [days] [%] 

zcEäpc( N5( !cWxQläJ DFOP 82.8 > 1000 4.2 
ロ1z4ccrh zだ n゛Jz・どuz.4a DFOP 173 713 2.7 

2iz2(.とiyö)-( DFOP 80.9 305 1.1 
1  DFOP: double first order in parallel 

 
III.  CONCLUSIONS 

 
NOA 413161, a major degradation product of trifloxystrobin, was moderately degraded in soil under 
aerobic conditions in the dark in the laboratory. The calculated best-fit half-lives were between 80.9 
and 173 days in the tested soils. 
 
It is concluded that NOA 413161 will be degraded in the environment. 
 
The results are included in the summary of the degradation rates of trifloxystrobin and its major 
degradation products in soil in the laboratory given in section CA 7.1.2.1. 
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Report: KCA 7.1.2.1.2 /13; Ä:4cヂe9z9. ,w; 2010 
Title: NOA 413163: Aerobic Degradation in Three European Soils 
Report No.: MEF-09/461 
Document No: M-387169-01-1 
Guidelines: - OECD Test Guideline No. 307 

- Commission Directive 95/36/EC amending Council Directive 91/414/EEC 
GLP: Yes 
Justification: New data / guideline requirement:  

Degradation rate of major photodegradation product NOA 413163 
 
Executive Summary 
 
The degradation rate of NOA 413163, a photodegradation product of trifloxystrobin, was studied in 
three soils under aerobic conditions in the dark in the laboratory for 120 days at 20.0 °C and 52.1% of 
the maximum water holding capacity: 
 

Soil Source Texture (USDA) pH * OC [%] 
Z?ä゛az` `どü /JaW・)N? Monheim, Germany sandy loam 5.6 1.9 
wq§a(zz0 äだ Q3§a0Jzu,4a Burscheid, Germany sandy loam 6.8 2.6 

0:aö!,(rwibxf Blankenheim, Germany loam 7.3 5.2 
*  pH value was derived from aqueous 0.01 M CaCl2 suspension 

 
A study application rate of 73.2 µg per kg soil dry weight was applied based on a single field 
application rate of trifloxystrobin of 250 g per hectare and a maximum formation of approximately 
10% of NOA 413163. 
 
The amount of NOA 413163 in the soil extracts decreased from study start (DAT-0) to study end 
(DAT-120) from 74.0 to 25.9% of applied amount [% AA] in soil Zäz゜zä( 7!K W`NjaJa_, from 
82.1 to 14.8% AA in soil Gc!äy_e4 zに k7$JaY?゛.4a and from 79.2 to 7.1% AA in soil H*/i-
,ra05x`r. 
 
The experimental data could be well described by a first order multi compartment kinetic model for 
soils V5I?2?äg cえ 3v?b,ÜxcJ4a and どöib5!))tcp,r and by a double first order in parallel kinetic 
model for soil e6aE?ef V)q Wö)グソjaäJ. The half-life of NOA 413163 under aerobic conditions was 
54, 37 and 28 days in soil Eeaaznf bK` IXJWdtc?, ソ2?z§`zk eハ hucDüzJü.4a and Gu:23`-.-)tc§, 
respectively. 
 
It is concluded that NOA 413163 will be degraded in the environment. 
 

I.  MATERIALS AND METHODS 
 
A.  MATERIALS 
 
1.  Test Item 
unlabelled NOA 413163 
Certificate of Analysis: AZ 15124 
Batch Code: AE 1344149 00 1B98 0001 
Chemical Purity: 99.2% w/w 
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2.  Test Soils 
Three soils were used (see Table 7.1.2.1.2- 13). The soils were taken from agricultural use areas 
representing different geographical origin and different soil properties as required by the guidelines. 
No plant protection products were used for the previous 5 years. The soils were sampled freshly from 
the fields (upper horizon of 0 to 20 cm) and sieved to a particle size of ≤ 2 mm. Soil collection and 
handling were in accordance to ISO 10381-6.  
 
Table 7.1.2.1.2- 13:  Physico-chemical properties of test soils 

Parameter Results / Units 

Soil Designation E?äc゛c- K9! Wたレ
jaJäb- 

ソb!äzakv けz 
JÖ37?1zb,4a 

X_/z`(,i$8ü!` 

Geographic Location    
City o?jみ゜§つ さ!Jä§§bct cさtg§ä0kzlつ 
State North-Rhine 

Westphalia 
North-Rhine 
Westphalia 

North-Rhine 
Westphalia 

Country Germany Germany Germany 
GPS Coordinates ,ü°,5,rY3ü0 

g-ヮ,゛§°.0k 7 
Üb,8r,o°5,n 
T2.r,kx°$5,o 

Q,_°,*Ipx,ü 
Z,b°,dö・・*,I 

Soil Taxonomic Classification (USDA) loamy, mixed, mesic, 
Typic Argudalf 

loamy, mixed, mesic, 
Typic Argudalf 

no information 
available 

Soil Series no information available 
Textural Class (USDA) sandy loam sandy loam loam 

Sand 39% 57% 49% 33% 
Silt 36% 30% 50% 42% 
Clay 25% 13% 1% 25% 

pH (soil/0.01 M CaCl2 1/2) 5.6 6.8 7.3 
pH (soil/water 1/1) 5.8 7.0 7.5 
pH (saturated paste) 5.7 6.9 7.4 
pH (soil/1 N KCl 1/1) 4.1 6.5 7.0 
Organic Carbon 1.9% 2.6% 5.2% 
Organic Matter 1 3.3% 4.5% 9.0% 
Cation Exchange Capacity [meq/100 g] 10.8 14.9 28.5 
Water Holding Capacity    

maximum [g H2O ad 100 g soil DW] 58.6 69.0 85.7 
at 0.33 bar (pF 2.5) 16.4% 23.1% 35.7% 

Bulk Density (disturbed) [g/cm3] 1.10 1.02 0.98 
Microbial Biomass  
[mg microbial carbon per kg soil DW] 2 

   

DAT-0 695 1059 3467 
DAT-120 234 518 2180 

1  % organic matter = % organic carbon x 1.724 
2  Mean of duplicates, microbial biomass samples were applied with solvent of application solution (500 µL 

methanol/water 1/1 (v/v)). 
DAT: days after treatment 
DW: dry weight 
GPS: global positioning system 
USDA: United States Department of Agriculture 
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B.  STUDY DESIGN 
 
1.  Experimental Conditions 
The static test system for degradation in soil under aerobic conditions consisted of Erlenmeyer glass 
flasks (volume e.g. 300 mL). Each flask was closed with a cotton wool plug allowing free oxygen 
exchange.  
 
For preparation of the test systems, 100 g dry weight equivalents of the sieved soils were weighed into 
each flask. Soil moisture was adjusted to 55 ± 5% of the maximum water holding capacity (MWHC) 
for the individual test systems by addition of de-ionized water. The flasks were then closed with cotton 
wool plugs and equilibrated to study conditions for 11 days prior to application. 
 
The study application rate (SAR) was based on a single field application rate of trifloxystrobin of 
250 g per hectare and a maximum formation of approximately 10% of NOA 413163, resulting in a 
nominal SAR of 69 µg NOA 413163 per kg soil dry weight.  
 
The test item was applied dropwise onto the soil surface of the respective test systems in 500 µL 
methanol/water 1/1 (v/v) using a pipette. After application, the test vessels were closed with cotton 
wool plugs.  
 
The test systems were incubated in the dark for 120 days at 20.0 °C and a soil moisture of 
52.9% MWHC in a climatic cabinet. 
 
2.  Sampling 
Ten sampling intervals were distributed over the entire incubation period of 120 days. Duplicate 
samples were processed and analysed 0, 3, 7, 14, 21, 30, 45, 62, 90 and 120 days after treatment 
(DAT). Microbial soil biomass was determined at start and end of the study (DAT-0 and DAT-120). 
 
At each sampling interval, concurrent recovery samples were prepared freshly by fortification of a 
representative soil (゜ä`oレeäd zだ ゛*JvÖä6ä.4a) with the test item at LOQ level (corresponding to 
5% of the nominal SAR) and application rate level (corresponding to 100% of the nominal SAR). 
Duplicate samples were prepared and processed in parallel to the degradation samples of the 
respective sampling interval for each fortification level. 
 
3.  Analytical Procedures 
The entire soil of each test system was extracted three times at ambient temperature using a 
mechanical shaker and methanol/water 1/1 (v/v). After each extraction step, extract and soil were 
separated by centrifugation (4450 x g) and decantation. The soil extracts were combined and an 
aliquot of the combined soil extract was analysed by reversed phase HPLC-MS/MS in multiple 
reaction monitoring mode using matrix-matched external multi-point calibration curves. Concurrent 
recovery samples were processed and analysed analogously. The limit of detection (LOD) and limit of 
quantitation (LOQ) for HPLC-MS/MS analysis of the combined soil extracts corresponded to 1 and 
5% of the nominal SAR, respectively. 
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The HPLC-MS/MS method was validated with regard to linearity, accuracy and precision. The mass 
selective detector was operated in the positive electrospray ionization multiple reaction monitoring 
mode, tuned for the mass transitions of parent and a significant product ion. The linearity range of the 
mass spectrometer was tested in pure extraction solvent and in blank soil matrix solutions (matrix-
matched). Therefore, multi-point external calibration curves were established covering a range from 
1 to 120% of the nominal SAR. The accuracy and precision of the method was assessed on the basis of 
the recovery rates determined for each soil after fortification with the test item at LOQ level 
(corresponding to 5% of the nominal SAR) and at application rate level (corresponding to 100% of the 
nominal SAR). The fortified samples were processed and analysed as described for the degradation 
samples. Blank soil matrix solutions were used to determine the background abundance of the test 
item in the respective soils.  
 
The degradation kinetics of the test item was determined according to FOCUS kinetics (2006) 1 using 
the software KinGUI 1.1 with three different kinetic models: single first order, first order multi 
compartment and double first order in parallel. Model input datasets were the residual amounts found 
in each replicate test system at each sampling interval. The initial recovery at DAT-0 was included in 
the parameter optimization procedure, but for optimal goodness of fit, the value was allowed to be 
estimated by the model. The best-fit kinetic model was selected on the basis of the chi2 scaled-error 
criterion and on the basis of a visual assessment of the goodness of the fits. DT50 and DT90 values were 
calculated from the resulting kinetic parameters. 
 

II.  RESULTS AND DISCUSSION 
 
Results indicated that the anticipated standardized aerobic conditions were maintained and that the 
soils were microbially active over the duration of the laboratory study. 
 
A. DATA 
 
Table 7.1.2.1.2- 14: Degradation of NOA 413163 in soils under aerobic conditions (mean values 

expressed as % AA) 

  DAT 
Soil Mean 0 3 7 14 21 30 45 62 90 120 

_?ヮeca- K2I 7:zJaWfÄ Mean 74.0 73.3 65.8 62.9 57.5 51.5 40.5 29.7 29.9 25.9 
Nu(zckä* e ÄJz1,§9äb4a Mean 82.1 84.6 79.1 65.8 59.1 47.0 37.2 28.2 20.2 14.8 

1_fXttaö0r.)- Mean 79.2 76.9 66.1 53.4 49.1 38.1 27.4 19.4 11.6 7.1 
 
B. METHOD VALIDATION 
 
The HPLC-MS/MS method was successfully validated prior to application of the degradation samples.  
The correlation coefficients (R2) of the multi-point external calibration curves ranged from 0.9999 to 
1.0000. The recovery rates ranged from 71 to 90% of applied amount [% AA] for all soils and 
concentrations. The relative standard deviations for each recovery set ranged from 0.6 to 3.4%, 
showing a good repeatability of this method. Background abundance in blank soil matrix was far 
below 30% of the limit of quantitation in all soils and no interference by other matrix components 
occurred. The combination of the selective MS/MS detection method used with the preceding HPLC 
separation leads to a high specificity of the method. 
 
In addition, the extraction efficiency was demonstrated by concurrent recovery samples at each 
sampling interval. The overall mean concurrent recovery was 80% AA (range from 72 to 87% AA). 
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C. DEGRADATION OF PARENT COMPOUND 
 
The amount of NOA 413163 in the soil extracts decreased from study start (DAT-0) to study end 
(DAT-120) from 74.0 to 25.9% AA in soil Ez??ä3- V゛! W`Q/Jcü&a, from 82.1 to 14.8% AA in soil 
)äy8Q・ä? ?グ Ö5?_a8öJ,4a and from 79.2 to 7.1% AA in soil A/_8I,(rgi?8r. 
 
The degradation of NOA 413163 followed first order multi compartment (FOMC) kinetics in soils 
NIc22a?y e öJ?Gdcon.4a and Q:jük-,f゜äpr- and double first order in parallel (DFOP) kinetics in 
soil ?z`Eäeu N9I WüfハtäJUc according to the lowest chi2 error values and visual assessments. 
Table 7.1.2.1.2- 15 summarizes the best-fit results of the DT50 and DT90 calculations. 
 
Table 7.1.2.1.2- 15: Best-fit degradation kinetics of NOA 413163 in soils under aerobic 

conditions for trigger evaluation according to FOCUS 

 Best-Fit DT50 DT90 Chi2 Error 
Soil Kinetic Model 1 [days] [days] [%] 

ァäz?2ä! K゛` W_たHafjcJ DFOP 53.6 > 1000 4.0 
K-ucz§a* けe Ü§J,5a4z゛4a FOMC 37.3 158 3.8 

$t6!,レ/z゛q-`f FOMC 27.7 113 2.7 
1  FOMC: first order multi compartment, DFOP: double first order in parallel 

 
III.  CONCLUSIONS 

 
NOA 413163, a major photodegradation product of trifloxystrobin, was well degraded in soil under 
aerobic conditions in the dark in the laboratory. The calculated best-fit half-lives were between 27.7 
and 53.6 days in the tested soils. 
 
It is concluded that NOA 413163 will be degraded in the environment. 
 
The results are included in the summary of the degradation rates of trifloxystrobin and its major 
degradation products in soil in the laboratory given in section CA 7.1.2.1. 
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Report: KCA 7.1.2.1.2 /14; N?t3. L, ,み; s゛*6ä. L,; 2013 
Title: CGA 357276: Aerobic Degradation in Four European Soils 
Report No: EnSa-13-0413 
Document No: M-465697-01-1 
Guidelines: - OECD Test Guideline No. 307 

- DRAFT SANCO 11802/2010/rev 0 
- DRAFT SANCO 11844/2010/rev 0 

GLP: Yes 
Justification: New data / guideline requirement:  

Degradation rate of major degradation product CGA 357276 
 
Executive Summary 
 
The degradation rate of CGA 357276, a degradation product of trifloxystrobin, was studied in four 
soils under aerobic conditions in the dark in the laboratory for 120 days at 19.9 °C and 55.4% of the 
maximum water holding capacity: 
 

Soil Source Texture (USDA) pH * OC [%] 
§ハ:J?W`Dc Monheim, Germany sandy loam 5.0 2.0 

Tzc?aof uÖ! Öäソと Monheim, Germany loamy sand 6.0 2.1 
aä0zxレ4` c GbJ?ockd,4a Burscheid, Germany silt loam 6.4 1.7 

2ü).Q4::c*`r( Blankenheim, Germany loam 7.3 4.8 
*  pH value was derived from aqueous 0.01 M CaCl2 suspension 

 
A study application rate of 23.0 µg per kg soil dry weight was applied based on a single field 
application rate of trifloxystrobin of 187.5 g per hectare and a maximum formation of approximately 
6% of CGA 357276 in a trifloxystrobin aerobic soil degradation study. 
 
The amount of CGA 357276 in the soil extracts decreased from study start (DAT-0) to study end 
(DAT-120) from 102.7 to 18.8% of applied amount [% AA] in soil W$`XjzJä, from 104.4 to 
17.6% AA in soil ääänTzI Ö-* ÖレNe, from 103.3 to 11.9% AA in soil A4ä`e3a6 グ? ckÄpq6Jä.4a 
and from 99.2 to 5.9% AA in soil G9j?f-,tü$7f!. 
 
The experimental data could be well described by a first order multi compartment kinetic model for all 
soils. The half-life of CGA 357276 under aerobic conditions was 22.0, 21.5, 21.3 and 12.0 days in soil 
WIjcJc8G, ヮccgaä- _V) weUソ, Oae゛üIzo zだ とädJ.88a04a and U§jjzI)qböf.r, respectively. 
 
It is concluded that CGA 357276 has no potential for accumulation in the environment. 
 

I.  MATERIALS AND METHODS 
 
A.  MATERIALS 
 
1.  Test Item 
unlabelled CGA 357276 
Certificate of Analysis: AZ 16891 
Batch Code: BCS-AB39835-PU-01 
Chemical Purity: 97.8% w/w 
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2.  Test Soils 
Four soils were used (see Table 7.1.2.1.2- 16). The soils were taken from agricultural use areas 
representing different geographical origin and different soil properties as required by the guidelines. 
No plant protection products were used for the previous 5 years. The soils were sampled freshly from 
the fields (upper horizon of 0 to 20 cm) and sieved to a particle size of ≤ 2 mm. Soil collection and 
handling were in accordance to ISO 10381-6.  
 
Table 7.1.2.1.2- 16:  Physico-chemical properties of test soils 

Parameter Results / Units 

Soil Designation WüグÄtJcIc ヮc・äze) -w* 
レ?ロÄ 

O!?hvzax だ? 
Qhzd,゜c5J4a 

A2i$v`.r/ä゜(( 

Geographic Location     
City *グみx7äl 0q?れ5: RJ?3tv$Iz C?§n・ä:äx/ 
State North-Rhine 

Westphalia 
North-Rhine 
Westphalia 

North-Rhine 
Westphalia 

North-Rhine 
Westphalia 

Country Germany Germany Germany Germany 
GPS Coordinates と38,o.n°.d` 

§°.97)T.ü1,x 
°.U,d8dx,5( 

.,,!Zv2゜°§゜
d 

H,$p,n°.*_` 
Tn_4°,y f.p・ 

,u°5 yUq,0I 
Tou°.1k .$b` 

Soil Taxonomic Classification (USDA) loamy, mixed, 
mesic, Typic 

Argudalf 

sandy, mixed, 
mesic, Typic 
Cambudoll 

loamy, mixed, 
mesic, Typic 

Argudalf 

fine-loamy, 
mixed, active, 
frigid Typic 
Eutrudept 

Soil Series no information available 
Textural Class (USDA) sandy loam loamy sand silt loam loam 

Sand [50 µm – 2 mm] 69% 81% 25% 43% 
Silt [2 µm – 50 µm] 17% 11% 57% 33% 
Clay [< 2 µm] 14% 8% 18% 24% 

pH (soil/0.01 M CaCl2 1/2) 5.0 6.0 6.4 7.3 
pH (soil/water 1/1) 5.3 6.2 6.6 7.4 
pH (saturated paste) 5.4 6.4 6.7 7.4 
pH (soil/1 N KCl 1/1) 4.7 5.8 6.0 7.0 
Organic Carbon 2.0% 2.1% 1.7% 4.8% 
Organic Matter 1 3.4% 3.6% 2.9% 8.3% 
Cation Exchange Capacity [meq/100 g] 10.8 9.7 10.9 20.4 
Water Holding Capacity     

maximum [g H2O ad 100 g soil DW] 60.3 49.4 56.6 79.7 
at 0.1 bar (pF 2.0) 28.6% 21.6% 37.1% 43.3% 

Bulk Density (disturbed) [g/cm3] 1.08 1.21 1.08 1.01 
Microbial Biomass [mg microbial 
carbon per kg soil DW] 2 

    

DAT-0 (BIO-) 418 660 532 2439 
DAT-53 (BIO- / BIO+) 187 / 206 378 / 385 407 / 400 1929 / 1865 
DAT-120 (BIO- / BIO+) 114 / 121 275 / 258 253 / 239 1576 / 1574 

1  % organic matter = % organic carbon x 1.724 
2  BIO- samples were left untreated, BIO+ samples were applied with solvent of application solution (400 µL 

methanol/water 1/1 (v/v)). 
DAT: days after treatment 

DW: dry weight 
GPS: global positioning system 
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USDA: United States Department of Agriculture 
B.  STUDY DESIGN 
 
1.  Experimental Conditions 
The static test system for degradation in soil under aerobic conditions consisted of Erlenmeyer glass 
flasks (volume e.g. 300 mL). Each flask was closed with a polyurethane (PU) foam plug allowing free 
oxygen exchange.  
 
For preparation of the test systems, 100 g dry weight equivalents of the sieved soils were weighed into 
each flask. Soil moisture was adjusted to 55 ± 5% of the maximum water holding capacity (MWHC) 
for the individual test systems by addition of de-ionized water. The flasks were then closed with PU 
foam plugs and equilibrated to study conditions for 10 days prior to application. 
 
The study application rate (SAR) was based on a single field application rate of trifloxystrobin of 
187.5 g per hectare and a maximum formation of approximately 6% of CGA 357276 in aerobic soil 
degradation study M-033394-01-1 (Baseline Dossier, KCA 7.1.1.1 /03), resulting in a nominal SAR of 
25 µg CGA 357276 per kg soil dry weight.  
 
The test item was applied dropwise onto the soil surface of the respective test systems in 400 µL 
methanol/water 1/1 (v/v) using a pipette. After application, the test vessels (except DAT-0 samples) 
were closed with PU foam plugs.  
 
The test systems were incubated in the dark for 120 days at 19.9 °C and a soil moisture of 
55.4% MWHC in a walk-in climatic chamber. 
 
2.  Sampling 
Eight sampling intervals were distributed over the entire incubation period of 120 days. Duplicate 
samples were processed and analysed 0, 3, 7, 15, 29, 52, 85 and 120 days after treatment (DAT). 
Microbial soil biomass was determined at start, middle and end of the study (DAT-0, DAT-53 and 
DAT-120). 
 
At each sampling interval, concurrent recovery samples were prepared freshly by fortification of a 
representative soil (Eceaua` Qxr どQDä) with the test item at LOQ level (corresponding to 5% of the 
nominal SAR) and application rate level (corresponding to 100% of the nominal SAR). Duplicate 
samples were prepared and processed in parallel to the degradation samples of the respective sampling 
interval for each fortification level. 
 
3.  Analytical Procedures 
The entire soil of each test system was extracted three times at ambient temperature using a 
mechanical shaker and acetonitrile/water 4/1 (v/v). Furthermore, two accelerated extraction steps using 
a microwave with a magnetic stirrer were performed, first with acetonitrile/water 1/1 (v/v) at 70 °C 
and second with methanol/water 1/1 (v/v) at 50 °C. After each extraction step, extract and soil were 
separated by centrifugation (4200 x g) and decantation. The soil extracts were combined and an 
aliquot of the combined soil extract was analysed by reversed phase HPLC-MS/MS in selected 
reaction monitoring mode using a matrix-matched external multi-point calibration curve. Concurrent 
recovery samples were processed and analysed analogously. The limit of detection (LOD) and limit of 
quantitation (LOQ) for HPLC-MS/MS analysis of the combined soil extracts corresponded to 1 and 
5% of the nominal SAR, respectively. 
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The HPLC-MS/MS method was validated with regard to linearity, accuracy and precision. The mass 
selective detector was operated in the positive electrospray ionization selected reaction monitoring 
mode, tuned for the mass transitions of parent and a significant product ion. The linearity range of the 
mass spectrometer was tested in pure extraction solvent and in blank soil matrix solutions (matrix-
matched). Therefore, multi-point external calibration curves were established covering a range from 
1 to 150% of the nominal SAR. The accuracy and precision of the method was assessed on the basis of 
the recovery rates determined for each soil after fortification with the test item at LOQ level 
(corresponding to 5% of the nominal SAR) and at application rate level (corresponding to 100% of the 
nominal SAR). The fortified samples were processed and analysed as described for the degradation 
samples. Blank soil matrix solutions were used to determine the background abundance of the test 
item in the respective soils.  
 
The degradation kinetics of the test item was determined according to FOCUS kinetics (2006) 1 using 
the software KinGUI 2 with three different kinetic models: single first order, first order multi 
compartment and double first order in parallel. Model input datasets were the residual amounts found 
in each replicate test system at each sampling interval. The initial recovery at DAT-0 was included in 
the parameter optimization procedure, but for optimal goodness of fit, the value was allowed to be 
estimated by the model. The best-fit kinetic model was selected on the basis of the chi2 scaled-error 
criterion and on the basis of a visual assessment of the goodness of the fits. DT50 and DT90 values were 
calculated from the resulting kinetic parameters. 
 

II.  RESULTS AND DISCUSSION 
 
Results indicated that the anticipated standardized aerobic conditions were maintained and that the 
soils were microbially active over the duration of the laboratory study. 
 
A. DATA 
 
Table 7.1.2.1.2- 17: Degradation of CGA 357276 in soils under aerobic conditions (mean values 

and SD expressed as % AA) 
 

Mean DAT 
Soil SD 0 3 7 15 29 52 85 120 

WÜ・!に:cJc Mean 102.7 96.6 82.6 61.5 43.4 29.9 21.6 18.8 
SD ± 2.6 ± 2.4 ± 1.1 ± 0.6 ± 0.5 ± 0.0 ± 0.4 ± 0.3 

Ze4äzeI dw` Öwwe Mean 104.4 92.9 77.9 60.5 45.6 33.0 22.3 17.6 
SD ± 0.3 ± 2.0 ± 1.8 ± 0.2 ± 0.3 ± 2.1 ± 0.3 ± 0.6 

K1゜äI?c_ zグ Üv§a4Jäd.4a Mean 103.3 97.2 79.3 62.5 44.3 25.7 16.4 11.9 
SD ± 0.5 ± 0.5 ± 2.2 ± 0.2 ± 0.6 ± 1.1 ± 0.0 ± 0.5 

k:j`-Ucüo゜-,! Mean 99.2 78.7 64.1 43.9 25.7 13.3 8.0 5.9 
SD ± 0.3 ± 2.2 ± 2.0 ± 0.6 ± 0.1 ± 0.2 ± 0.0 ± 0.0 

DAT: days after treatment, SD: standard deviation 
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B. METHOD VALIDATION 
 
The HPLC-MS/MS method was successfully validated prior to application of the degradation samples.  
The correlation coefficient (R2) of the multi-point external calibration curve was 0.9998. The recovery 
rates ranged from 89.8 to 117.3% of applied amount [% AA] for all soils and concentrations. The 
relative standard deviations for each recovery set ranged from 1.4 to 5.4%, showing a good 
repeatability of this method. Background abundance in blank soil matrix was far below 30% of the 
limit of quantitation in all soils and no interference by other matrix components occurred. The 
combination of the selective MS/MS detection method used with the preceding HPLC separation leads 
to a high specificity of the method. 
 
In addition, the extraction efficiency was demonstrated by concurrent recovery samples at each 
sampling interval. The overall mean concurrent recovery was 96.7% AA (range from 70.9 to 
108.7% AA). 
 
C. DEGRADATION OF PARENT COMPOUND 
 
The amount of CGA 357276 in the soil extracts decreased from study start (DAT-0) to study end 
(DAT-120) from 102.7 to 18.8% AA in soil gダ/JWIとää, from 104.4 to 17.6% AA in soil ezzgzヮf 
と゛! G?Oソ, from 103.3 to 11.9% AA in soil G?ezd4r1 ダz gäJa.X゛0p4a and from 99.2 to 
5.9% AA in soil H:c5vIr2tp`.-. 
 
The degradation of CGA 357276 followed first order multi compartment (FOMC) kinetics in all soils 
according to the lowest chi2 error values and visual assessments. Table 7.1.2.1.2- 18 summarizes the 
best-fit results of the DT50 and DT90 calculations. 
 
Table 7.1.2.1.2- 18: Best-fit degradation kinetics of CGA 357276 in soils under aerobic 

conditions for trigger evaluation according to FOCUS 

 Best-Fit DT50 DT90 Chi2 Error Visual 
Soil Kinetic Model 1 [days] [days] [%] Assessment 2 

ü-/WとcJa FOMC 22.0 190 3.4 + 
ääヮä8a` !Yh wUHz FOMC 21.5 237 1.2 + 

UvaäuIüa z& 1ozuソ1Jc,4a FOMC 21.3 123 2.6 + 
VtoxIqtzy(.f` FOMC 12.0 71.8 1.8 + 

1  FOMC: first order multi compartment 
2  visual assessment: + = good 

 
III.  CONCLUSIONS 

 
CGA 357276, a major degradation product of trifloxystrobin, was well degraded in soil under aerobic 
conditions in the dark in the laboratory. The calculated best-fit half-lives were between 12.0 and 
22.0 days in the tested soils. 
 
It is concluded that CGA 357276 has no potential for accumulation in the environment. 
 
The results are included in the summary of the degradation rates of trifloxystrobin and its major 
degradation products in soil in the laboratory given in section CA 7.1.2.1. 
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Report: KCA 7.1.2.1.2 /15; wäJä`./iiy ,s; 2012; amended 2013-01-08 
Title: Amendment No 1 to Report – NOA 409480: Aerobic Degradation in Four 

European Soils 
Report No: S11-01625 
Document No: M-445349-02-1 
Guidelines: - OECD Test Guideline No. 307 
GLP: Yes 
Justification: New data / guideline requirement:  

Degradation rate of major photodegradation product NOA 409480 
 
Executive Summary 
 
The degradation rate of NOA 409480, a photodegradation product of trifloxystrobin, was studied in 
four soils under aerobic conditions in the dark in the laboratory for 115 days at 19.4 °C and 55 ± 5% of 
the maximum water holding capacity: 
 

Soil Source Texture (USDA) pH * OC [%] 
ヮk?cez` 5A( W゛fハzJN/c Monheim, Germany sandy loam 5.0 2.1 

cäaEz・- X゛` レ?QU Monheim, Germany sandy loam 5.7 1.9 
Xa2c87!ä c gaJ?゜Vn§.4a Burscheid, Germany silt loam 6.1 1.8 

6f)fソ1t:a§dr. Blankenheim, Germany clay loam 7.2 5.0 
*  pH value was derived from aqueous 0.01 M CaCl2 suspension 

 
A study application rate of 71 µg per kg soil dry weight was applied based on a single field application 
rate of trifloxystrobin of 187.5 g per hectare and a maximum formation of approximately 9% of 
NOA 409480 in a trifloxystrobin soil photolysis study. 
 
The amount of NOA 409480 in the soil extracts decreased from study start (DAT-0) to study end 
(DAT-115) from 79.2 to 18.1% of applied amount [% AA] in soil äp`Zeaz *レ` W(とadだ:cJ, from 
107.4 to 26.0% AA in soil Zäxeä?- X4! UÖNe, from 73.1 to 10.2% AA in soil N`ühaeüc c 
NäJx,nd§a4a and from 72.7 to 4.9% AA in soil Äj4o`.-8:z$``. 
 
The experimental data could be well described by a first order multi compartment kinetic model for 
soils zTzc?3I O!q W`N:axにJ?, e5aァäz- O2- ソÜäD and q0Yc)ezö ?だ Yga9J_.2z4a and a single 
first order kinetic model for soil :?!,(H$t5üv-`. The half-life of NOA 409480 under aerobic conditions 
was 27.8, 30.2, 20.1 and 19.1 days in soil ?z9(E?ä wk( IHzJzWb&j, E?9a`?e hXr QUソä, ä?*Q7(kz 
c Gho.p5aJä4a and Ö:?8I.!2:゛$-(, respectively. 
 
It is concluded that NOA 409480 has no potential for accumulation in the environment. 
 

I.  MATERIALS AND METHODS 
 
A.  MATERIALS 
 
1.  Test Item 
unlabelled NOA 409480 
Certificate of Analysis: AZ 17177 
Batch Code: BCS-CR74871-01-01 
Chemical Purity: 98.7% 
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2.  Test Soils 
Four soils were used (see Table 7.1.2.1.2- 19). The soils were taken from agricultural use areas 
representing different geographical origin and different soil properties as required by the guidelines. 
No plant protection products were used for the previous 5 years. The soils were sampled freshly from 
the fields (upper horizon of 0 to 20 cm) and sieved to a particle size of ≤ 2 mm. Soil collection and 
handling were in accordance to ISO 10381-6.  
 
Table 7.1.2.1.2- 19:  Physico-chemical properties of test soils 

Parameter Results / Units 

Soil Designation ?c-ァcap DI9 
Wど?J?h)&t 

Eze?*a( K1r 
XVK? 

V1äI?1ä゜ ? 
Y?J,9q*?q4a 

:・(I.`rロ
y/?xo 

Geographic Location     
City 7d4:れ?つ 9?みu7:& fJv゜ヶ$?a/ ?atえR/c§23§ 
State North-Rhine 

Westphalia 
North-Rhine 
Westphalia 

North-Rhine 
Westphalia 

North-Rhine 
Westphalia 

Country Germany Germany Germany Germany 
GPS Coordinates ソ,_dd§!゜°., 

L.°.4Io゛dg_  
g°,1rÖ.g,ü゛ 
Z,*.o 6k°§uf 

.2ö°.55,4A! 
0,u 1Z.゜5°xr 

ど.・_1 3!§°. 
,,$ヮp$d°,v1` 

Soil Taxonomic Classification (USDA) loamy, mixed, 
mesic, Typic 

Argudalf 

sandy, mixed, 
mesic, Typic 
Cambudoll 

loamy, mixed, 
mesic, Typic 

Argudalf 

fine-loamy, 
mixed, active, 
frigid Typic 
Eutrudept 

Soil Series no information available 
Textural Class (USDA) sandy loam loamy sand silt loam clay loam 

Sand [50 µm – 2 mm] 55% 75% 23% 27% 
Silt [2 µm – 50 µm] 30% 16% 60% 42% 
Clay [< 2 µm] 15% 9% 17% 31% 

pH (soil/0.01 M CaCl2 1/2) 5.0 5.7 6.1 7.2 
pH (soil/water 1/1) 5.2 5.9 6.4 7.3 
pH (saturated paste) 5.3 6.0 6.4 7.3 
pH (soil/1 N KCl 1/1) 4.7 5.5 5.8 6.9 
Organic Carbon 2.1% 1.9% 1.8% 5.0% 
Organic Matter 1 3.6% 3.3% 3.1% 8.6% 
Cation Exchange Capacity [meq/100 g] 11.0 9.8 11.8 22.0 
Water Holding Capacity     

maximum [g H2O ad 100 g soil DW] 57.7 47.5 53.8 85.5 
at 0.33 bar (pF 2.5) 16.7% 10.9% 21.3% 32.2% 

Bulk Density (disturbed) [g/cm3] 1.13 1.24 1.09 1.00 
Microbial Biomass [mg microbial 
carbon per kg soil DW] 2 

    

DAT-0 284 324 297 354 
DAT-30 290 315 326 455 
DAT-115 190 135 206 412 

1  % organic matter = % organic carbon x 1.724 
2  Microbial biomass samples were left untreated. 
DAT: days after treatment 

DW: dry weight 
GPS: global positioning system 
USDA: United States Department of Agriculture 
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B.  STUDY DESIGN 
 
1.  Experimental Conditions 
The static test system for degradation in soil under aerobic conditions consisted of Erlenmeyer glass 
flasks (volume e.g. 300 mL). Each flask was closed with a cotton wool plug allowing free oxygen 
exchange.  
 
For preparation of the test systems, 100 g dry weight equivalents of the sieved soils were weighed into 
each flask. Soil moisture was adjusted to 55 ± 5% of the maximum water holding capacity (MWHC) 
for the individual test systems by addition of de-ionized water. The flasks were then closed with cotton 
wool plugs and equilibrated to study conditions for 6 days prior to application. 
 
The study application rate (SAR) was based on a single field application rate of trifloxystrobin of 
187.5 g per hectare, a maximum formation of approximately 9% of NOA 409480 in soil photolysis 
study M-049459-01-1 (Supplemental Dossier, KCA 7.1.1.3 /03) and a 2-fold application rate due to 
analytical reasons, resulting in a nominal SAR of 72 µg NOA 409480 per kg soil dry weight.  
 
The test item was applied dropwise onto the soil surface of the respective test systems in 200 µL 
acetone/water 1/1 (v/v) using a pipette. 
 
The test systems were incubated in the dark for 115 days at 19.4 °C and a soil moisture of 
55 ± 5% MWHC in a climatic cabinet. 
 
2.  Sampling 
Eight sampling intervals were distributed over the entire incubation period of 115 days. Duplicate 
samples were processed and analysed 0, 3, 7, 14, 29, 58, 87 and 115 days after treatment (DAT). 
Microbial soil biomass was determined at start, middle and end of the study (DAT-0, DAT-30 and 
DAT-115). 
 
At each sampling interval, concurrent recovery samples were prepared freshly by fortification of a 
representative soil (Zzäz4?I Q*! どÖÜ?) with the test item at LOQ level (corresponding to 10% of the 
nominal SAR) and at 11-fold LOQ level (corresponding to 110% of the nominal SAR). Duplicate 
samples were prepared and processed in parallel to the degradation samples of the respective sampling 
interval for each fortification level. 
 
3.  Analytical Procedures 
The entire soil of each test system was extracted twice at ambient temperature using a shaker and 
acetonitrile/water 4/1 (v/v). Furthermore, two accelerated extraction steps using a microwave were 
performed, first with acetonitrile/water 4/1 (v/v) at 60 to 70 °C and second with methanol/water 1/1 
(v/v) at 50 °C. After each extraction step, extract and soil were separated by centrifugation (1295 x g) 
and decantation. The soil extracts were combined and an aliquot of the combined soil extract was 
analysed by reversed phase HPLC-MS/MS in selected reaction monitoring mode using matrix-
matched external multi-point calibration curves. Concurrent recovery samples were processed and 
analysed analogously. 
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The HPLC-MS/MS method was validated with regard to linearity, accuracy and precision. The mass 
selective detector was operated in the positive electrospray ionization selected reaction monitoring 
mode, tuned for the mass transitions of parent and a significant product ion. The linearity range of the 
mass spectrometer was tested in pure extraction solvent and in blank soil matrix solutions (matrix-
matched). Therefore, multi-point external calibration curves were established covering a range from 
approximately 1 to 175% of the nominal SAR. The accuracy and precision of the method was assessed 
on the basis of the recovery rates determined for each soil after fortification with the test item at LOQ 
level (corresponding to 10% of the nominal SAR) and at 11-fold LOQ level (corresponding to 110% 
of the nominal SAR). The fortified samples were processed and analysed as described for the 
degradation samples. Blank soil matrix solutions were used to determine the background abundance of 
the test item in the respective soils. 
 
The degradation kinetics of the test item was determined according to FOCUS kinetics (2006) 1 using 
the software KinGUI 1.1 with three different kinetic models: single first order, first order multi 
compartment and double first order in parallel. Model input datasets were the residual amounts found 
in each replicate test system at each sampling interval. The initial recovery at DAT-0 was included in 
the parameter optimization procedure, but for optimal goodness of fit, the value was allowed to be 
estimated by the model. The best-fit kinetic model was selected on the basis of the chi2 scaled-error 
criterion and on the basis of a visual assessment of the goodness of the fits. DT50 and DT90 values were 
calculated from the resulting kinetic parameters. 
 

II.  RESULTS AND DISCUSSION 
 
Results indicated that the anticipated standardized aerobic conditions were maintained and that the 
soils were microbially active over the duration of the laboratory study. 
 
A. DATA 
 
Table 7.1.2.1.2- 20: Degradation of NOA 409480 in soils under aerobic conditions (mean values 

and SD expressed as % AA) 
 

Mean DAT 
Soil SD 0 3 7 14 29 58 87 115 

?k)ァeez Q7` (zJW゜けD/a Mean 79.2 73.3 66.6 52.7 37.6 26.4 19.4 18.1 
SD ± 5.8 ± 0.6 ± 4.9 ± 2.4 ± 1.7 ± 3.0 ± 1.1 ± 0.3 

ヮ?pc?c` dDr ÖOYz Mean 107.4 101.1 92.5 79.1 53.1 30.5 29.2 26.0 
SD ± 7.9 ± 3.9 ± 1.8 ± 1.1 ± 0.6 ± 7.7 ± 1.5 ± 0.5 

a゛DkIä゛z ä& §öäü,DJzü4a Mean 73.1 69.0 65.1 46.5 25.7 17.1 11.3 10.2 
SD N/A 1 ± 5.8 ± 1.9 ± 0.8 ± 7.6 ± 1.4 ± 0.7 ± 1.6 

Vy/ä$x-!.`t・! Mean 72.7 69.2 64.9 43.6 22.0 11.0 5.4 4.9 
SD ± 4.9 ± 2.1 ± 1.6 ± 4.4 ± 5.6 ± 2.6 ± 0.1 ± 0.9 

DAT: days after treatment, SD: standard deviation, N/A: not applicable 
1  One replicate was an outlier and was not used for evaluation, therefore no SD could be calculated. 
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B. METHOD VALIDATION 
 
The HPLC-MS/MS method was successfully validated prior to application of the degradation samples.  
The correlation coefficients (r) of the multi-point external calibration curves were ≥ 0.995. The 
recovery rates ranged from 78.6 to 111.5% of applied amount [% AA] for all soils and concentrations. 
The relative standard deviations for each recovery set ranged from 1.5 to 13.8%, showing a good 
repeatability of this method. Background abundance in blank soil matrix was far below 20% of the 
limit of quantitation in all soils and no interference by other matrix components occurred. The 
combination of the selective MS/MS detection method used with the preceding HPLC separation leads 
to a high specificity of the method. 
 
In addition, the extraction efficiency was demonstrated by concurrent recovery samples at each 
sampling interval. The overall mean concurrent recovery was 100.5% AA (range from 96.6 to 
105.8% AA). 
 
C. DEGRADATION OF PARENT COMPOUND 
 
The amount of NOA 409480 in the soil extracts decreased from study start (DAT-0) to study end 
(DAT-115) from 79.2 to 18.1% AA in soil Tca8zfz O$! fダÜ:JW゛?z, from 107.4 to 26.0% AA in 
soil ä0?-Zä? Ö*r ÖUYc, from 73.1 to 10.2% AA in soil rvÄxaaz$ äだ aJa,Xqodb4a and from 72.7 to 
4.9% AA in soil Knbk``)t/aq.f. 
 
The degradation of NOA 409480 followed first order multi compartment (FOMC) kinetics in soils 
Zeä!?y? wpr $-ハレtzWcJ, zE?aücI Ä$! Dとeソ and $Gy?)?c2 ?え $9zJzA・g,4a and single first 
order (SFO) kinetics in soil c-!Äy/jqq*(,- according to the lowest chi2 error values and visual 
assessments. Table 7.1.2.1.2- 21 summarizes the best-fit results of the DT50 and DT90 calculations. 
 
Table 7.1.2.1.2- 21: Best-fit degradation kinetics of NOA 409480 in soils under aerobic 

conditions for trigger evaluation according to FOCUS 

 Best-Fit DT50 DT90 Chi2 Error Visual 
Soil Kinetic Model 1 [days] [days] [%] Assessment 2 

ヮzcIa1z 2)Ä hダWfど:?J? FOMC 27.8 275 2.6 + 
zEää?0) Xrh ロOレä FOMC 30.2 239 4.7 + 

äIa0Vkuz ? k0äüJ,D?_4a FOMC 20.1 113 7.2 + 
06(,f!ロitz8df SFO 19.1 63.4 7.5 + 

1  SFO: single first order, FOMC: first order multi compartment 
2  visual assessment: + = good 

 
III.  CONCLUSIONS 

 
NOA 409480, a major photodegradation product of trifloxystrobin, was well degraded in soil under 
aerobic conditions in the dark in the laboratory. The calculated best-fit half-lives were between 19.1 
and 30.2 days in the tested soils. 
 
It is concluded that NOA 409480 has no potential for accumulation in the environment. 
 
The results are included in the summary of the degradation rates of trifloxystrobin and its major 
degradation products in soil in the laboratory given in section CA 7.1.2.1. 
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Report: KCA 7.1.2.1.2 /16; ぃ1.?j5a6 O,; Pjil:2. P.; daYäv. ,み; 2013 
Title: Kinetic Evaluation of the Degradation of Trifloxystrobin Metabolite CGA 321113 

under Aerobic Soil Conditions in Laboratory According to FOCUS Kinetics 
Using the KinGUI 2 Tool 

Report No: EnSa-13-0714 
Document No: M-467654-01-1 
Guidelines: - FOCUS kinetics (2006) 1 
GLP: No 
Justification: New data / guideline requirement:  

Kinetic analysis of the degradation of major degradation product CGA 321113 for 
modelling purpose 

 
Executive Summary 
 
A kinetic analysis of soil residue data from the aerobic soil degradation study M-069897-01-1 
(Baseline Dossier, KCA 7.1.2.1.2 /08) was performed according to FOCUS kinetics (2006) 1 to derive 
half-lives for CGA 321113, a degradation product of trifloxystrobin, which are suitable for modelling 
purpose. The kinetic evaluation was performed with the software KinGUI 2.  
 
Single first order was the most appropriate kinetic model for modelling purpose for the degradation of 
CGA 321113 in soil uI:jぉJz under aerobic conditions in the dark in the laboratory at 20 °C and 40% 
of the maximum water holding capacity.  
 
The half-life of CGA 321113 was 223.2 days. 
 

I.  METHODS 
 
Soil residue data from the aerobic soil degradation study M-069897-01-1 (Baseline Dossier, 
KCA 7.1.2.1.2 /08) were used. In this study, the degradation of CGA 321113, a degradation product of 
trifloxystrobin, was studied in soil *zぃ!J:j (loamy sand) under aerobic conditions in the dark in the 
laboratory for 120 days at 20 °C and 40% of the maximum water holding capacity. 
 
The degradation kinetics was determined according to FOCUS kinetics (2006) 1 using the software 
KinGUI 2 with four different kinetic models: single first order, first order multi compartment, hockey-
stick (double first order sequential) and double first order in parallel. Model input datasets were the 
residual amounts found in each replicate test system at each sampling interval. The initial recovery at 
DAT-0 was included in the parameter optimization procedure, but for optimal goodness of fit, the 
value was allowed to be estimated by the model. The most appropriate kinetic model was selected on 
the basis of a detailed statistical analysis including visual assessement of the goodness of the fits, chi2 
scaled-error criterion, t-test significance, correlation analysis and standard deviation. The DT50 value 
was calculated from the resulting kinetic parameters. 
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II.  RESULTS 
 
Single first order (SFO) was the most appropriate kinetic model for modelling purpose for the 
degradation of CGA 321113 in soil (J:cjC8. Table 7.1.2.1.2- 22 summarizes the results of the kinetic 
analysis. 
 
Table 7.1.2.1.2- 22: Kinetic parameters for the degradation of CGA 321113 in soil under 

aerobic conditions for modelling purpose according to FOCUS 

 Kinetic Model 1 DT50 Chi2 Error t-test Visual 
Soil  [days] [%]  Assessment 2 

gfJ/tRc SFO 223.2 1.8 2.43 x 10-9 + 
1  SFO: single first order 
2  visual assessment: + = good 

 
III.  CONCLUSIONS 

 
The calculated half-life for modelling purpose for the degradation of the major trifloxystrobin 
degradation product CGA 321113 in soil under aerobic conditions in the dark in the laboratory was 
223.2 days in the tested soil. 
 
The results are included in the summary of the degradation rates of trifloxystrobin and its major 
degradation products in soil in the laboratory given in section CA 7.1.2.1. 
 
 

Report: KCA 7.1.2.1.2 /17; zgぃäl0v. V,; d:70?Rcv. X,; カ*.epc ,ね; 2013 
Title: Kinetic Evaluation of the Degradation of Trifloxystrobin and its Metabolite under 

Aerobic Soil Conditions in Laboratory According to FOCUS Kinetics Using the 
KinGUI 2 Tool 

Report No: EnSa-13-0715 
Document No: M-467655-01-1 
Guidelines: - FOCUS kinetics (2006) 1 
GLP: No 
Justification: New data / guideline requirement:  

Kinetic analysis of the degradation of trifloxystrobin and its major degradation 
product CGA 321113 for modelling purpose 

 
Executive Summary 
 
A kinetic analysis of soil residue data from the aerobic soil degradation study M-033459-01-1 
(Baseline Dossier, KCA 7.1.2.1.1 /04 and KCA 7.1.2.1.2 /04) was performed with the software 
KinGUI 2 according to FOCUS kinetics (2006) 1 to derive half-lives for trifloxystrobin and its 
degradation product CGA 321113 as well as formation fractions for CGA 321113, which are suitable 
for modelling purpose. Only the results for CGA 321113 are described here. 
 
The single first order kinetic model was used for modelling purpose to describe the degradation of 
CGA 321113 in soil Äa9z?・ä?f/! under aerobic conditions in the dark in the laboratory at different 
temperatures (20 and 10 °C), soil moistures (60 and 30% of the field capacity at 1/3 bar (FC)) and test 
concentrations (1.0 and 0.1 mg/kg).  
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The half-life of CGA 321113 was 120.0 days (20 °C, 60% FC, 1.0 mg/kg), 262.7 days (20 °C, 
30% FC, 1.0 mg/kg), 369.5 days (10 °C, 60% FC, 1.0 mg/kg) and 35.1 days (20 °C, 60% FC, 
0.1 mg/kg). 
 
The formation fraction of CGA 321113 was 0.951 (20 °C, 60% FC, 1.0 mg/kg), 1.000 (20 °C, 
30% FC, 1.0 mg/kg), 0.996 (10 °C, 60% FC, 1.0 mg/kg) and 1.000 (20 °C, 60% FC, 0.1 mg/kg). 
 

I.  METHODS 
 
Methods are summarized under KCA 7.1.2.1.1 /11 of the Supplemental Dossier. 
 

II.  RESULTS 
 
The single first order (SFO) kinetic model was used for modelling purpose to describe the degradation 
of CGA 321113 in soil älä?2fQ)?゜c. Table 7.1.2.1.2- 23 summarizes the results of the kinetic 
analysis. 
 
Table 7.1.2.1.2- 23: Kinetic parameters for degradation of CGA 321113 in soils under aerobic 

conditions for modelling purpose according to FOCUS 

Soil FF Kinetic Model 1 DT50 Chi2 Error t-test Visual 
   [days] [%]  Assessment 2 

)/cKccdzz7- A 3 0.951 SFO 120.0 2.3 < 2 x 10-16 + 
とc!lz゛ä6?z` B 4 1.000 SFO 262.7 2.7 < 2 x 10-16 + 
Näc§II:c_zz C 5 0.996 SFO 369.5 4.3 9.76 x 10-12 + 
f/cä3?-V?pä D 6 1.000 SFO 35.1 1.5 < 2 x 10-16 + 

FF: formation fraction 
1  SFO: single first order 
2  visual assessment: + = good 
3  20 °C, 60% of the field capacity at 1/3 bar, 1.0 mg/kg 
4  20 °C, 30% of the field capacity at 1/3 bar, 1.0 mg/kg 
5  10 °C, 60% of the field capacity at 1/3 bar, 1.0 mg/kg 
6  20 °C, 60% of the field capacity at 1/3 bar, 0.1 mg/kg 

 
III.  CONCLUSIONS 

 
The calculated half-lives for modelling purpose for the degradation of the major trifloxystrobin 
degradation product CGA 321113 in soil under aerobic conditions in the dark in the laboratory were 
between 35.1 and 369.5 days in the tested soils. The formation fractions were between 0.951 and 
1.000. 
 
The results are included in the summary of the degradation rates of trifloxystrobin and its major 
degradation products in soil in the laboratory given in section CA 7.1.2.1. 
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Report: KCA 7.1.2.1.2 /18; ä゜8a0.ぉ/ A,; c.ャöiao゛b Q,; äqkH?. み,; 2013 
Title: Kinetic Evaluation of the Degradation of Trifloxystrobin and its Metabolite under 

Aerobic Soil Conditions in Laboratory According to FOCUS Kinetics Using the 
KinGUI 2 Tool 

Report No: EnSa-13-0716 
Document No: M-467663-01-1 
Guidelines: - FOCUS kinetics (2006) 1 
GLP: No 
Justification: New data / guideline requirement:  

Kinetic analysis of the degradation of trifloxystrobin and its major degradation 
product CGA 321113 for modelling purpose 

 
Executive Summary 
 
A kinetic analysis of soil residue data from the aerobic soil degradation study M-033453-01-1 
(Baseline Dossier, KCA 7.1.2.1.1 /05 and KCA 7.1.2.1.2 /05) was performed with the software 
KinGUI 2 according to FOCUS kinetics (2006) 1 to derive half-lives for trifloxystrobin and its 
degradation product CGA 321113 as well as formation fractions for CGA 321113, which are suitable 
for modelling purpose. Only the results for CGA 321113 are described here. 
 
The single first order kinetic model was used for modelling purpose to describe the degradation of 
CGA 321113 in soils yö`とz8c_, öuつッj:6c0 and IcJaaF:J1ezof under aerobic conditions in the dark 
in the laboratory at 20 °C, 40% of the maximum water holding capacity and a test concentration of 
1.0 mg/kg.  
 
The half-life of CGA 321113 was 755.6 days in soil (cKcü*u*, 428.4 days in soil ッiけaö゜i72 and 
358.0 days in soil F-JJ?xal?ädz-. 
 
The formation fraction of CGA 321113 was 0.944 in soil レxu0?_)c, 0.970 in soil ぃ゛zj/xにhq and 
0.946 in soil FeJäcz8cjIJ9-. 
 

I.  METHODS 
 
Methods are summarized under KCA 7.1.2.1.1 /12 of the Supplemental Dossier. 
 

II.  RESULTS 
 
The single first order (SFO) kinetic model was used for modelling purpose to describe the degradation 
of CGA 321113 in soils Hä・Ip゜c5, ::8にぃ5dc0 and l`äg?IFcJJ?4a. Table 7.1.2.1.2- 24 summarizes 
the results of the kinetic analysis. 
 
Table 7.1.2.1.2- 24: Kinetic parameters for degradation of CGA 321113 in soils under aerobic 

conditions for modelling purpose according to FOCUS 

Soil FF Kinetic Model 1 DT50 Chi2 Error t-test Visual 
   [days] [%]  Assessment 2 

Xn`_zü6a 0.944 SFO 755.6 0.9 < 2 x 10-16 + 
pjiグ9Bü4z 0.970 SFO 428.4 1.2 < 2 x 10-16 + 

F`zJJäbacl?1` 0.946 SFO 358.0 1.5 < 2 x 10-16 + 
FF: formation fraction 
1  SFO: single first order 
2  visual assessment: + = good 
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III.  CONCLUSIONS 
 
The calculated half-lives for modelling purpose for the degradation of the major trifloxystrobin 
degradation product CGA 321113 in soil under aerobic conditions in the dark in the laboratory were 
between 358.0 and 755.6 days in the tested soils. The formation fractions were between 0.944 and 
0.970. 
 
The results are included in the summary of the degradation rates of trifloxystrobin and its major 
degradation products in soil in the laboratory given in section CA 7.1.2.1. 
 
 

Report: KCA 7.1.2.1.2 /19; ュ?:4ö.gä Y,; Xzz.゜b れ,; ゅqbä5.ta4 ,X; 2013 
Title: Kinetic Evaluation of the Degradation of Trifloxystrobin and its Metabolite under 

Aerobic Soil Conditions in Laboratory According to FOCUS Kinetics Using the 
KinGUI 2 Tool 

Report No: EnSa-13-0717 
Document No: M-467664-01-1 
Guidelines: - FOCUS kinetics (2006) 1 
GLP: No 
Justification: New data / guideline requirement:  

Kinetic analysis of the degradation of trifloxystrobin and its major degradation 
product CGA 321113 for modelling purpose 

 
Executive Summary 
 
A kinetic analysis of soil residue data from the aerobic soil degradation study M-073242-01-1 
(Baseline Dossier, KCA 7.1.2.1.1 /08) was performed with the software KinGUI 2 according to 
FOCUS kinetics (2006) 1 to derive half-lives for trifloxystrobin and its degradation product 
CGA 321113 as well as formation fractions for CGA 321113, which are suitable for modelling 
purpose. Only the results for CGA 321113 are described here. 
 
The single first order kinetic model was used for modelling purpose to describe the degradation of 
CGA 321113 in soil )JatC8/ under aerobic conditions in the dark in the laboratory at 20 °C, 40% of the 
maximum water holding capacity and a test concentration of 337 µg/kg.  
 
The half-life of CGA 321113 was 380.4 days.  
 
The formation fraction of CGA 321113 was 0.983. 
 

I.  METHODS 
 
Methods are summarized under KCA 7.1.2.1.1 /13 of the Supplemental Dossier. 
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II.  RESULTS 
 
The single first order (SFO) kinetic model was used for modelling purpose to describe the degradation 
of CGA 321113 in soil pJlajC-. Table 7.1.2.1.2- 25 summarizes the results of the kinetic analysis. 
 
Table 7.1.2.1.2- 25: Kinetic parameters for degradation of CGA 321113 in soil under aerobic 

conditions for modelling purpose according to FOCUS 

Soil FF Kinetic Model 1 DT50 Chi2 Error t-test Visual 
   [days] [%]  Assessment 2 

さ:゛)Jj? 0.983 SFO 380.4 2.7 6.11 x 10-6 + 
FF: formation fraction 
1  SFO: single first order 
2  visual assessment: + = good 

 
III.  CONCLUSIONS 

 
The calculated half-life for modelling purpose for the degradation of the major trifloxystrobin 
degradation product CGA 321113 in soil under aerobic conditions in the dark in the laboratory was 
380.4 days in the tested soil. The formation fraction was 0.983. 
 
The results are included in the summary of the degradation rates of trifloxystrobin and its major 
degradation products in soil in the laboratory given in section CA 7.1.2.1. 
 
 

Report: KCA 7.1.2.1.2 /20; Ct*?3.zk O,; cJ.ねeJz4 D,; 2013 
Title: Kinetic Evaluation of the Degradation of Trifloxystrobin and its Metabolite under 

Aerobic Soil Conditions in Laboratory According to FOCUS Kinetics Using the 
KinGUI 2 Tool 

Report No: EnSa-13-0718 
Document No: M-468172-01-1 
Guidelines: - FOCUS kinetics (2006) 1 
GLP: No 
Justification: New data / guideline requirement:  

Kinetic analysis of the degradation of trifloxystrobin and its major degradation 
product CGA 321113 for modelling purpose 

 
Executive Summary 
 
A kinetic analysis of soil residue data from the aerobic soil degradation study M-033008-01-1 
(Baseline Dossier, KCA 7.1.2.1.1 /01 and KCA 7.1.2.1.2 /01) was performed with the software 
KinGUI 2 according to FOCUS kinetics (2006) 1 to derive half-lives for trifloxystrobin and its 
degradation product CGA 321113 as well as formation fractions for CGA 321113, which are suitable 
for modelling purpose. Only the results for CGA 321113 are described here. 
 
The single first order kinetic model was used for modelling purpose to describe the degradation of 
CGA 321113 in soil wzfaü?ie3c! under aerobic conditions in the dark in the laboratory at 19 °C, 75% 
of the field capacity and a test concentration of 1.0 mg/kg.  
 
The half-life of CGA 321113 was 80.3 days.  
 
The formation fraction of CGA 321113 was 0.969. 
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I.  METHODS 
 
Methods are summarized under KCA 7.1.2.1.1 /14 of the Supplemental Dossier. 
 

II.  RESULTS 
 
The single first order (SFO) kinetic model was used for modelling purpose to describe the degradation 
of CGA 321113 in soil c)Ajc゜?e_zI. Table 7.1.2.1.2- 26 summarizes the results of the kinetic 
analysis. 
 
Table 7.1.2.1.2- 26: Kinetic parameters for degradation of CGA 321113 in soil under aerobic 

conditions for modelling purpose according to FOCUS 

Soil FF Kinetic Model 1 DT50 Chi2 Error t-test Visual 
   [days] [%]  Assessment 2 

NIlääez・cu- 0.969 SFO 80.3 3.2 < 2 x 10-16 + 
FF: formation fraction 
1  SFO: single first order 
2  visual assessment: + = good 

 
III.  CONCLUSIONS 

 
The calculated half-life for modelling purpose for the degradation of the major trifloxystrobin 
degradation product CGA 321113 in soil under aerobic conditions in the dark in the laboratory was 
80.3 days in the tested soil. The formation fraction was 0.969. 
 
The results are included in the summary of the degradation rates of trifloxystrobin and its major 
degradation products in soil in the laboratory given in section CA 7.1.2.1. 
 
 

Report: KCA 7.1.2.1.2 /21; ぉ?pq/ö?. w,; ねecJJc.* Ü,; 2013 
Title: Kinetic Evaluation of the Degradation of Trifloxystrobin and its Metabolite under 

Aerobic Soil Conditions in Laboratory According to FOCUS Kinetics Using the 
KinGUI 2 Tool 

Report No: EnSa-13-0719 
Document No: M-468202-01-1 
Guidelines: - FOCUS kinetics (2006) 1 
GLP: No 
Justification: New data / guideline requirement:  

Kinetic analysis of the degradation of trifloxystrobin and its major degradation 
product CGA 321113 for modelling purpose 

 
Executive Summary 
 
A kinetic analysis of soil residue data from the aerobic soil degradation study M-033147-01-1 
(Baseline Dossier, KCA 7.1.2.1.1 /02 and KCA 7.1.2.1.2 /02) was performed with the software 
KinGUI 2 according to FOCUS kinetics (2006) 1 to derive half-lives for trifloxystrobin and its 
degradation product CGA 321113 as well as formation fractions for CGA 321113, which are suitable 
for modelling purpose. Only the results for CGA 321113 are described here. 
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The single first order kinetic model was used for modelling purpose to describe the degradation of 
CGA 321113 in soil ä(a7ö`Qläec under aerobic conditions in the dark in the laboratory at 19 °C, 75% 
of the field capacity and a test concentration of 1.0 mg/kg.  
 
The half-life of CGA 321113 was 99.2 days.  
 
The formation fraction of CGA 321113 was 0.947. 
 

I.  METHODS 
 
Methods are summarized under KCA 7.1.2.1.1 /15 of the Supplemental Dossier. 
 

II.  RESULTS 
 
The single first order (SFO) kinetic model was used for modelling purpose to describe the degradation 
of CGA 321113 in soil ど`z!l?8ee・?. Table 7.1.2.1.2- 27 summarizes the results of the kinetic 
analysis. 
 
Table 7.1.2.1.2- 27: Kinetic parameters for degradation of CGA 321113 in soil under aerobic 

conditions for modelling purpose according to FOCUS 

Soil FF Kinetic Model 1 DT50 Chi2 Error t-test Visual 
   [days] [%]  Assessment 2 

ä?`Ä?-l*ääg 0.947 SFO 99.2 1.7 < 2 x 10-16 + 
FF: formation fraction 
1  SFO: single first order 
2  visual assessment: + = good 

 
III.  CONCLUSIONS 

 
The calculated half-life for modelling purpose for the degradation of the major trifloxystrobin 
degradation product CGA 321113 in soil under aerobic conditions in the dark in the laboratory was 
99.2 days in the tested soil. The formation fraction was 0.947. 
 
The results are included in the summary of the degradation rates of trifloxystrobin and its major 
degradation products in soil in the laboratory given in section CA 7.1.2.1. 
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Report: KCA 7.1.2.1.2 /22; cxa.ャtu5 U,; みJ.zcJäく ,O; 2013 
Title: Kinetic Evaluation of the Degradation of Trifloxystrobin and its Metabolites 

under Aerobic Soil Conditions in Laboratory According to FOCUS Kinetics 
Using the KinGUI 2 Tool 

Report No: EnSa-13-0720 
Document No: M-468203-01-1 
Guidelines: - FOCUS kinetics (2006) 1 
GLP: No 
Justification: New data / guideline requirement:  

Kinetic analysis of the degradation of trifloxystrobin and its major degradation 
products CGA 321113 and CGA 357276 for modelling purpose 

 
Executive Summary 
 
A kinetic analysis of soil residue data from the aerobic soil degradation study M-033394-01-1 
(Baseline Dossier, KCA 7.1.2.1.1 /03 and KCA 7.1.2.1.2 /03) was performed with the software 
KinGUI 2 according to FOCUS kinetics (2006) 1 to derive half-lives for trifloxystrobin and its 
degradation products CGA 321113 and CGA 357276 as well as formation fractions for CGA 321113 
and CGA 357276, which are suitable for modelling purpose. Only the results for CGA 321113 and 
CGA 357276 are described here. 
 
The single first order kinetic model was used for modelling purpose to describe the degradation of 
CGA 321113 and CGA 357276 in soil とfzqx (SkhJ under aerobic conditions in the dark in the 
laboratory at 25 °C, 75% of the field capacity at 1/3 bar and a test concentration of 0.5 mg/kg.  
 
The half-life of CGA 321113 was 257.2 days and could not be calculated for CGA 357276.  
 
The formation fraction of CGA 321113 was 0.822 and could not be calculated for CGA 357276. 
 

I.  METHODS 
 
Methods are summarized under KCA 7.1.2.1.1 /16 of the Supplemental Dossier. 
 

II.  RESULTS 
 
The single first order (SFO) kinetic model was used for modelling purpose to describe the degradation 
of CGA 321113 and CGA 357276 in soil Dc7§( n)7JS. No valid half-life and formation fraction could 
be derived for CGA 357276. Table 7.1.2.1.2- 28 summarizes the results of the kinetic analysis for 
CGA 321113. 
 
Table 7.1.2.1.2- 28: Kinetic parameters for degradation of CGA 321113 in soil under aerobic 

conditions for modelling purpose according to FOCUS 

Soil FF Kinetic Model 1 DT50 Chi2 Error t-test Visual 
   [days] [%]  Assessment 2 

Uxk(c <゛-9J 0.822 SFO 257.2 1.7 7.64 x 10-16 + 
FF: formation fraction 
1  SFO: single first order 
2  visual assessment: + = good 
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III.  CONCLUSIONS 
 
The calculated half-life for modelling purpose for the degradation of the major trifloxystrobin 
degradation product CGA 321113 in soil under aerobic conditions in the dark in the laboratory was 
257.2 days in the tested soil. The formation fraction was 0.822. No valid half-life and formation 
fraction could be derived for the major trifloxystrobin degradation product CGA 357276. 
 
The results are included in the summary of the degradation rates of trifloxystrobin and its major 
degradation products in soil in the laboratory given in section CA 7.1.2.1. 
 
 

Report: KCA 7.1.2.1.2 /23; ノ:7c.?4h D,; äJJa6.みä ,V; 2013 
Title: Kinetic Evaluation of the Degradation of Trifloxystrobin and its Metabolite under 

Aerobic Soil Conditions in Laboratory According to FOCUS Kinetics Using the 
KinGUI 2 Tool 

Report No: EnSa-13-0721 
Document No: M-468174-01-1 
Guidelines: - FOCUS kinetics (2006) 1 
GLP: No 
Justification: New data / guideline requirement:  

Kinetic analysis of the degradation of trifloxystrobin and its major degradation 
product CGA 321113 for modelling purpose 

 
Executive Summary 
 
A kinetic analysis of soil residue data from the aerobic soil degradation study M-033464-01-1 
(Baseline Dossier, KCA 7.1.2.1.1 /07 and KCA 7.1.2.1.2 /07) was performed with the software 
KinGUI 2 according to FOCUS kinetics (2006) 1 to derive half-lives for trifloxystrobin and its 
degradation product CGA 321113 as well as formation fractions for CGA 321113, which are suitable 
for modelling purpose. Only the results for CGA 321113 are described here. 
 
The single first order kinetic model was used for modelling purpose to describe the degradation of 
CGA 321113 in soils zjyWz and 5B//y&゛z4 under aerobic conditions in the dark in the laboratory at 
19.2 °C, 40% of the maximum water holding capacity and test concentrations of 0.3 and 1.0 mg/kg.  
 
The half-life of CGA 321113 was 112.4 days (0.3 mg/kg) and 235.0 days (1.0 mg/kg) in soil Wj2ca 
and 157.4 days in soil ぃvjqえaxj_.  
 
The formation fraction of CGA 321113 was 1.000 (0.3 mg/kg) and 0.957 (1.0 mg/kg) in soil Wc゜:c 
and 1.000 days in soil R9ä7/ikx. 
 

I.  METHODS 
 
Methods are summarized under KCA 7.1.2.1.1 /17 of the Supplemental Dossier. 
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II.  RESULTS 
 
The single first order (SFO) kinetic model was used for modelling purpose to describe the degradation 
of CGA 321113 in soils 3W?la and yi/?hR8x. Table 7.1.2.1.2- 29 summarizes the results of the 
kinetic analysis. 
 
Table 7.1.2.1.2- 29: Kinetic parameters for degradation of CGA 321113 in soil under aerobic 

conditions for modelling purpose according to FOCUS 

Soil FF Kinetic Model 1 DT50 Chi2 Error t-test Visual 
   [days] [%]  Assessment 2 

Wl7zä A 3 1.000 SFO 112.4 2.4 2.68 x 10-13 + 
Wgzz: B 4 0.957 SFO 235.0 2.1 1.35 x 10-9 + 

さjh§/gだ゛c 3 1.000 SFO 157.4 0.6 < 2 x 10-16 + 
FF: formation fraction 
1  SFO: single first order 
2  visual assessment: + = good 
3  test concentration of 0.3 mg/kg 

4  test concentration of 1.0 mg/kg 

 
III.  CONCLUSIONS 

 
The calculated half-lives for modelling purpose for the degradation of the major trifloxystrobin 
degradation product CGA 321113 in soil under aerobic conditions in the dark in the laboratory were 
between 112.4 and 235.0 days in the tested soils. The formation fractions were between 0.957 and 
1.000. 
 
The results are included in the summary of the degradation rates of trifloxystrobin and its major 
degradation products in soil in the laboratory given in section CA 7.1.2.1. 
 
 

Report: KCA 7.1.2.1.2 /24; ヶat§qzd. Ä,; ュ/cくcくb§. G,; ??.A_9 み,; 2013 
Title: Kinetic Evaluation of the Degradation of Trifloxystrobin and its Metabolites 

under Aerobic Soil Conditions in Laboratory According to FOCUS Kinetics 
Using the KinGUI 2 Tool 

Report No: EnSa-13-0724 
Document No: M-467669-01-1 
Guidelines: - FOCUS kinetics (2006) 1 
GLP: No 
Justification: New data / guideline requirement:  

Kinetic analysis of the degradation of trifloxystrobin and its major degradation 
products CGA 321113, NOA 413161 and CGA 357276 for modelling purpose 

 
Executive Summary 
 
A kinetic analysis of soil residue data from the aerobic soil degradation study M-464420-01-1 
(Supplemental Dossier, KCA 7.1.2.1.1 /10) was performed with the software KinGUI 2 according to 
FOCUS kinetics (2006) 1 to derive half-lives for trifloxystrobin and its degradation products 
CGA 321113, NOA 413161 and CGA 357276 as well as formation fractions for CGA 321113, 
NOA 413161 and CGA 357276, which are suitable for modelling purpose. Only the results for 
CGA 321113, NOA 413161 and CGA 357276 are described here. 
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The single first order kinetic model was used for modelling purpose to describe the degradation of 
CGA 321113, NOA 413161 and CGA 357276 in soils Z??z2ä- !U3 W9fソäJäダ:, cTeä0?f Nd- ÖUレ

e, ÖI0z?8cv e& ・a・.X§äqJ4a and ö:j0I.)!Nä1kr under aerobic conditions in the dark in the 
laboratory at 20.1 °C, 53.4% of the maximum water holding capacity and a test concentration of 
480 µg/kg.  
 
The half-life of CGA 321113 was 70.1 days in soil e?zäfT1 D7` !Y?zW0ダtJ, 71.6 days in soil zezァ
z9! nK- どVÜc, 55.5 days in soil w2ä?n-ä5 ? JäN69zo5,4a and 77.4 days in soil b:ipbf`Xag!,`. The 
half-life of NOA 413161 was 90.4 days in soil ä?7fァcc Kru ゛&XtczW-J, 48.1 days in soil eTeedzf 
d(ソ ÖDG?, 35.1 days in soil Dy??4Ia* ?だ 0z・Jc,Ük24a and 30.9 days in soil g:cvb(Q:ü-.!-. The 
half-life of CGA 357276 could not be calculated. 
 
The formation fraction of CGA 321113 was 0.917 in soil Eccä§-a 7IA vだDjJWIaz, 0.996 in soil 
ää6aTä` Ä-§ YÖAz, 0.973 in soil Kxä(e§?u ?グ _§qJa,Öag4a and 0.961 in soil K゛:/5r(!ä4x(.. The 
formation fraction of NOA 413161 was 0.135 in soil ヮeaza゛f と(u W§fソlJäグ?, 0.164 in soil ヮ
?a(ä?d xAr UOレc, 0.132 in soil Üp-yoc?c c ソzJa.n1gg4a and 0.213 in soil :x,rQ5jc゛6-`-. The 
formation fraction of CGA 357276 was 0.043 in soil eze)Toc NyI vダど/zW!J? and 0.027 in soil 
T?e)ä6a xと) レG?ソ. 
 

I.  METHODS 
 
Methods are summarized under KCA 7.1.2.1.1 /18 of the Supplemental Dossier. 
 

II.  RESULTS 
 
The single first order (SFO) kinetic model was used for modelling purpose to describe the degradation 
of CGA 321113, NOA 413161 and CGA 357276 in soils Eäz??5I vw! W・/ä(ダどJz, caväァe- N)x 
NQäÖ, Yzägr゜ä_ zけ y9cc.ソ5J§4a and ・((レgijz$_!.!. Table 7.1.2.1.2- 30 to Table 7.1.2.1.2- 32 
are summarizing the results of the kinetic analysis. 
 
Table 7.1.2.1.2- 30: Kinetic parameters for degradation of CGA 321113 in soils under aerobic 

conditions for modelling purpose according to FOCUS 

Soil FF Kinetic Model 1 DT50 Chi2 Error t-test Visual 
   [days] [%]  Assessment 2 

T?ä-z?b 9AI WyUlJ!&aä 0.917 SFO 70.1 4.6 < 2 x 10-16 + 
?üc-Tea Ükr ÄUäA 0.996 SFO 71.6 3.6 < 2 x 10-16 + 
と_zrzqzu にä ロ

0*üJa?8.4a 
0.973 SFO 55.5 1.9 < 2 x 10-16 + 

_cuI.()U:t11I 0.961 SFO 77.4 2.9 < 2 x 10-16 + 
FF: formation fraction 
1  SFO: single first order 
2  visual assessment: + = good 
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Table 7.1.2.1.2- 31: Kinetic parameters for degradation of NOA 413161 in soils under aerobic 

conditions for modelling purpose according to FOCUS 

Soil FF Kinetic Model 1 DT50 Chi2 Error t-test Visual 
   [days] [%]  Assessment 2 

ccä゜fZä 5`ソ Wxダレ
`täJ? 

0.135 SFO 90.4 3.3 5.39 x 10-7 + 

eZä?$a! 6rX wÄAc 0.164 SFO 48.1 5.1 4.48 x 10-15 + 
)4?O9ce3 c upJ_.Uä7a4a 0.132 SFO 35.1 4.0 < 2 x 10-16 + 

gvfY$jtc$).!( 0.213 SFO 30.9 4.7 < 2 x 10-16 + 
FF: formation fraction 
1  SFO: single first order 
2  visual assessment: + = good 

 
Table 7.1.2.1.2- 32: Kinetic parameters for degradation of CGA 357276 in soils under aerobic 

conditions for modelling purpose according to FOCUS 

Soil 1 Formation Fraction 
ze?ü?(Z N`3 W5だzJfレja 2 0.043 

ä3?!Tee -Dv VYäÜ 2 0.027 
1  No kinetic parameters could be derived for CGA 357276 in soils とöreaq?k eけ 

4daav.GvJ4a and 4t8.!(Hjcoü-- due to insufficient number of measured data. 
2  CGA 357276 residues did not reach the maximum until the end of the study, 

thus no degradation rates could be estimated 

 
III.  CONCLUSIONS 

 
The calculated half-lives for modelling purpose for the degradation of the major trifloxystrobin 
degradation products CGA 321113 and NOA 413161 in soil under aerobic conditions in the dark in 
the laboratory were between 55.5 and 77.4 days for CGA 321113 and between 30.9 and 90.4 days for 
NOA 413161 in the tested soils. The half-lives for the major trifloxystrobin degradation product 
CGA 357276 could not be calculated. The formation fractions were between 0.917 and 0.996 for 
CGA 321113, between 0.132 and 0.213 for NOA 413161 and between 0.027 and 0.043 for 
CGA 357276. 
 
The results are included in the summary of the degradation rates of trifloxystrobin and its major 
degradation products in soil in the laboratory given in section CA 7.1.2.1. 
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Report: KCA 7.1.2.1.2 /25; ゜ävぃat_. K,; れäu.eJJz V,; 2013 
Title: Kinetic Evaluation of the Degradation of Trifloxystrobin Metabolite CGA 357261 

and its Metabolites under Aerobic Soil Conditions in Laboratory According to 
FOCUS Kinetics Using the KinGUI 2 Tool 

Report No: EnSa-13-0725 
Document No: M-468206-01-1 
Guidelines: - FOCUS kinetics (2006) 1 
GLP: No 
Justification: New data / guideline requirement:  

Kinetic analysis of the degradation of the major trifloxystrobin photodegradation 
products CGA 357261, CGA 373466 and NOA 413163 for modelling purpose 

 
Executive Summary 
 
A kinetic analysis of soil residue data from the aerobic soil degradation study M-459997-01-1 
(Supplemental Dossier, KCA 7.1.2.1.2 /10) was performed with the software KinGUI 2 according to 
FOCUS kinetics (2006) 1 to derive half-lives for the trifloxystrobin photodegradation products 
CGA 357261, CGA 373466 and NOA 413163 as well as formation fractions for CGA 373466 and 
NOA 413163, which are suitable for modelling purpose. CGA 373466 and NOA 413163 are derived 
from CGA 357261. 
 
First order multi compartment was the most appropriate kinetic model for modelling purpose for the 
degradation of CGA 357261 in soils ?ITca2? U$r WIグHJnlää and c*1uNq:jI!,r(, as well as double 
first order in parallel in soils Eäp?acf Q!゛ QAソä and ?oQnzIa゛ c& g0ÄhäJä5.4a under aerobic 
conditions in the dark in the laboratory at 20.2 °C, 55% of the maximum water holding capacity and a 
test concentration of 494 µg/kg. The single first order kinetic model was used for modelling purpose to 
describe the degradation of CGA 373466 and NOA 413163. The kinetic analysis was also suitable to 
derive half-lives for trigger evaluation. 
 
The half-life of CGA 357261 was 0.06 days in soil ääIァä§z Ö8) WnIたÄ?jäJ, 0.07 days in soil ヮ
ca!znä Ö(5 ÖAソ?, 0.08 days in soil G4-??xcx eだ 4zJと40z゛,4a and 0.14 days in soil 6/b$))Qic§!r,. 
The half-life of CGA 373466 was 31.3 days in soil Z?czäf8 (どu ゜えtzW-NJa, 44.6 days in soil ce2z-
T? U゜r AzwV, 44.7 days in soil zadNd(5ä c& K・ab,゜9Jc4a and 72.3 days in soil ソgzn`r():/゜
ü..The half-life of NOA 413163 was 76.0 days in soil äaz)Te2 N・r y`ハGjJWcc, 53.6 days in soil 
eäTz4ä( N5- とQOe, 40.0 days in soil Öä)dv??p けz ど$J.゛z2ä44a and 25.4 days in soil öt/üu6,(ど
?fI!.  
 
The formation fraction of CGA 373466 was 0.980 in soil Zezäy)? Kr_ ゜`えläWXaJ, 1.000 in soil 
z?4T??I ゛-ソ ÜAK?, 1.000 in soil wgäx!zc2 ?& ya*ソq*Ja.4a and 1.000 in soil X4jab・7!,-t!(. The 
formation fraction of NOA 413163 was 0.229 in soil Zec-?z§ A!g !にÄ?WhlJa, 0.246 in soil TeäIcä$ 
xIV UÖUe, 0.162 in soil zA1z!8a3 ä ゜aJY65a゛,4a and 0.260 in soil Hägx)!öt/3!,-.  
 

I.  METHODS 
 
Soil residue data from the aerobic soil degradation study M-459997-01-1 (Supplemental Dossier, 
KCA 7.1.2.1.2 /10) were used. In this study, the degradation of trifloxystrobin was studied in soils ä`
ァ?ä4c `Y0 9fえJzWVja (sandy loam), äe)Zä3c Q§r QKäH (sandy loam), -e6Yx??7 zだ uüJDdaa・
,4a (silt loam) and Uj/a$9ö``y!,! (clay loam) under aerobic conditions in the dark in the laboratory for 
121 days at 20.2 °C, 55% of the maximum water holding capacity and a test concentration of 
494 µg/kg. 
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The kinetic analysis was performed according to FOCUS kinetics (2006) 1 using the software 
KinGUI 2 with four different kinetic models: single first order, first order multi compartment, hockey-
stick (double first order sequential) and double first order in parallel. Model input datasets were the 
residual amounts found in each replicate test system at each sampling interval. The initial recovery at 
DAT-0 was included in the parameter optimization procedure, but for optimal goodness of fit, the 
value was allowed to be estimated by the model. The most appropriate kinetic model was selected on 
the basis of a detailed statistical analysis including visual assessement of the goodness of the fits, chi2 
scaled-error criterion, t-test significance, correlation analysis and standard deviation. The DT50 value 
was calculated from the resulting kinetic parameters. The degradation of degradation products was 
described with the single first order model. The resulting DT50 values from the first order multi 
compartment and double first order in parallel models were not calculated as DT90/3.32 and from the 
slow k-rate, respectively, as recommended by FOCUS. These procedures produce the worst case DT50 
for the parent compound, which, however, does not describe the worst case scenario for the following 
degradation products. The DT50 value taken for modelling are based on the iteratively calculated 
values from KinGUI 2. 
 

II.  RESULTS 
 
First order multi compartment (FOMC) was the most appropriate kinetic model for modelling purpose 
for the degradation of CGA 357261 in soils Ezcz8z( と§I だV:cJW゜`ä and Ay:tüx).-ä_-f, as well as 
double first order in parallel (DFOP) in soils czvfZ?a レ2) とGNä and Xc!z0o?1 に? 0JÖx5ca0.4a. 
The single first order (SFO) kinetic model was used for modelling purpose to describe the degradation 
of CGA 373466 and NOA 413163. The kinetic analysis was also suitable to derive half-lives for 
trigger evaluation. Table 7.1.2.1.2- 33 to Table 7.1.2.1.2- 35 are summarizing the results of the kinetic 
analysis. 
 
Table 7.1.2.1.2- 33: Kinetic parameters for degradation of CGA 357261 in soils under aerobic 

conditions for modelling purpose according to FOCUS 

 Kinetic Model 1 DT50 2 Chi2 Error t-test 3 Visual 
Soil  [days] [%]  Assessment 4 

?ä?6?fァ `Vg 7cWIにQtaJ FOMC 0.06 6.5 3.26 x 10-3 + 
ヮ4a!zza Ö$( NwÜe DFOP 0.07 5.3 k2: 6.66 x 10-3 + 

と!ach・z・ ä J?uレü゜
c2.4a 

DFOP 0.08 7.9 k2: 2.10 x 10-2 o 

xjcgy-,Xju((- FOMC 0.14 3.1 2.73 x 10-9 + 
1  FOMC: first order multi compartment, DFOP: double first order in parallel 
2  for FOMC: DT50 was not calculated as DT90/3.32, DT50 is based on fit of the decline curve 
 for DFOP: DT50 was not calculated from the slow k-rate, DT50 is based on fit of the decline curve 
3  for FOMC: worst case value of rate parameters alpha and beta 
4  visual assessment: + = good, o = moderate 
 
Table 7.1.2.1.2- 34: Kinetic parameters for degradation of CGA 373466 in soils under aerobic 

conditions for trigger evaluation and modelling purpose according to 
FOCUS 

Soil FF Kinetic DT50 DT90 Chi2 Error t-test Visual 
  Model 1 [days] [days] [%]  Assessment 2 

zz0(Z?a *Är WzöIえK/Jc 0.980 SFO 31.3 103.8 4.7 < 2 x 10-16 + 
Tä-?avä (ソx KzとO 1.000 SFO 44.6 154.2 1.7 < 2 x 10-16 + 

Yka(eooz eつ Y1vJ_,_cz4a 1.000 SFO 44.7 152.2 1.9 < 2 x 10-16 + 
1:i?g6-(.ロ0(! 1.000 SFO 72.3 240.2 2.5 < 2 x 10-16 + 
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FF: formation fraction 
1  SFO: single first order 
2  visual assessment: + = good 

Table 7.1.2.1.2- 35: Kinetic parameters for degradation of NOA 413163 in soils under aerobic 
conditions for modelling purpose according to FOCUS 

Soil FF Kinetic Model 1 DT50 Chi2 Error t-test Visual 
   [days] [%]  Assessment 2 

ヮzg?`?c *-ソ W(Kä_に:Jä 0.229 SFO 76.0 5.0 3.8 x 10-11 + 
äz`T?a§ レp) HAロe 0.246 SFO 53.6 3.5 < 2 x 10-16 + 
Xü!üa?・ä z& A・゛

ax7zJ.4a 
0.162 SFO 40.0 3.7 < 2 x 10-16 + 

jzuqIfロ8j§`.) 0.260 SFO 25.4 6.2 < 2 x 10-16 + 
FF: formation fraction 
1  SFO: single first order 
2  visual assessment: + = good 

 
III.  CONCLUSIONS 

 
The calculated half-lives for modelling purpose for the degradation of the major trifloxystrobin 
photodegradation products CGA 357261, CGA 373466 and NOA 413163 in soil under aerobic 
conditions in the dark in the laboratory were between 0.06 and 0.14 days for CGA 357261, between 
31.3 and 72.3 days for CGA 373466 and between 25.4 and 76.0 days for NOA 413163 in the tested 
soils. The formation fractions were between 0.980 and 1.000 for CGA 373466 and between 0.162 and 
0.260 for NOA 413163. 
 
The results are included in the summary of the degradation rates of trifloxystrobin and its major 
degradation products in soil in the laboratory given in section CA 7.1.2.1. 
 
 

Report: KCA 7.1.2.1.2 /26; at053Cz. ,X; ぃ$§:z_ck. G,; zp5Qa. ,れ; 2013 
Title: Kinetic Evaluation of the Degradation of Trifloxystrobin Metabolite NOA 409480 

under Aerobic Soil Conditions in Laboratory According to FOCUS Kinetics 
Using the KinGUI 2 Tool 

Report No: EnSa-13-0726 
Document No: M-467675-01-1 
Guidelines: - FOCUS kinetics (2006) 1 
GLP: No 
Justification: New data / guideline requirement:  

Kinetic analysis of the degradation of major photodegradation product 
NOA 409480 for modelling purpose 

 
Executive Summary 
 
A kinetic analysis of soil residue data from the aerobic soil degradation study M-445349-02-1 
(Supplemental Dossier, KCA 7.1.2.1.2 /15) was performed according to FOCUS kinetics (2006) 1 to 
derive half-lives for NOA 409480, a photodegradation product of trifloxystrobin, which are suitable 
for modelling purpose. The kinetic evaluation was performed with the software KinGUI 2.  
 
Single first order was the most appropriate kinetic model for modelling purpose for the degradation of 
NOA 409480 in soils eze-T4? $(V Woど/cc)たJ, Zäez8(z Äk( YソeA, 1o7Qä(ec zダ U?Ja.qg2o4a 
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and N8iu゛d(),tar( under aerobic conditions in the dark in the laboratory at 20 °C, 55% of the 
maximum water holding capacity and a test concentration of 71 µg/kg.  
 
The half-life of NOA 409480 was 45.3 days in soil czp?(Tz üKr Wk-VJatz, 39.3 days in soil Zäqa-
ea X3- VUäど, 24.9 days in soil ど§cI?ä98 にä とqkJz0,yc4a and 19.1 days in soil i:p3f-Qbzh),-. 
 

I.  METHODS 
 
Soil residue data from the aerobic soil degradation study M-445349-02-1 (Supplemental Dossier, 
KCA 7.1.2.1.2 /15) were used. In this study, the degradation of NOA 409480, a photodegradation 
product of trifloxystrobin, was studied in soils cv(ァäz? Yvr !グY?J?W*/ (sandy loam), ヮ4-c?az U9- 
zXUÜ (sandy loam), 8?゛yとa!? z& Q5$cb,ä゜J4a (silt loam) and 2:/?99b),-と)) (clay loam) under 
aerobic conditions in the dark in the laboratory for 115 days at 20 °C, 55% of the maximum water 
holding capacity and a test concentration of 71 µg/kg. 
 
The degradation kinetics was determined according to FOCUS kinetics (2006) 1 using the software 
KinGUI 2 with four different kinetic models: single first order, first order multi compartment, hockey-
stick (double first order sequential) and double first order in parallel. Model input datasets were the 
residual amounts found in each replicate test system at each sampling interval. The initial recovery at 
DAT-0 was included in the parameter optimization procedure, but for optimal goodness of fit, the 
value was allowed to be estimated by the model. The most appropriate kinetic model was selected on 
the basis of a detailed statistical analysis including visual assessement of the goodness of the fits, chi2 
scaled-error criterion, t-test significance, correlation analysis and standard deviation. The DT50 value 
was calculated from the resulting kinetic parameters. 
 

II.  RESULTS 
 
Single first order (SFO) was the most appropriate kinetic model for modelling purpose for the 
degradation of NOA 409480 in soils Tzcoz`? Dy) ゛えaW`V:cJ, c?ä(Tö? rV゛ zHOH, Acüad0re äダ 
とna.5ä8J・4a and iiöu!!Y9z_).!. Table 7.1.2.1.2- 36 summarizes the results of the kinetic analysis. 
 
Table 7.1.2.1.2- 36: Kinetic parameters for the degradation of NOA 409480 in soils under 

aerobic conditions for modelling purpose according to FOCUS 

 Kinetic Model 1 DT50 Chi2 Error t-test Visual 
Soil  [days] [%]  Assessment 2 

eäfヮzpa A!u にlcWq(ソaJ SFO 45.3 9.2 2.20 x 10-7 o 
zcIZzäü Ön! K?Nど SFO 39.3 8.2 1.84 x 10-8 o 

qaoGäI゜a äけ Unx,ö?Jzö4a SFO 24.9 9.1 2.67 x 10-7 o 
Nj/?q(b$5(,f) SFO 19.1 7.5 5.26 x 10-9 o 

1  SFO: single first order 
2  visual assessment: o = moderate 

 
III.  CONCLUSIONS 

 
The calculated half-lives for modelling purpose for the degradation of the major trifloxystrobin 
photodegradation product NOA 409480 in soil under aerobic conditions in the dark in the laboratory 
were between 19.1 and 45.3 days in the tested soils. 
 
The results are included in the summary of the degradation rates of trifloxystrobin and its major 
degradation products in soil in the laboratory given in section CA 7.1.2.1. 
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Report: KCA 7.1.2.1.2 /27; at25a_ゅ. Ä,; ノu8・c/z_. w,; Nc9_?. れ,; 2013 
Title: Kinetic Evaluation of the Degradation of Trifloxystrobin Metabolite NOA 413163 

under Aerobic Soil Conditions in Laboratory According to FOCUS Kinetics 
Using the KinGUI 2 Tool 

Report No: EnSa-13-0727 
Document No: M-467678-01-1 
Guidelines: - FOCUS kinetics (2006) 1 
GLP: No 
Justification: New data / guideline requirement:  

Kinetic analysis of the degradation of major photodegradation product 
NOA 413163 for modelling purpose 

 
Executive Summary 
 
A kinetic analysis of soil residue data from the aerobic soil degradation study M-387169-01-1 
(Supplemental Dossier, KCA 7.1.2.1.2 /13) was performed according to FOCUS kinetics (2006) 1 to 
derive half-lives for NOA 413163, a photodegradation product of trifloxystrobin, which are suitable 
for modelling purpose. The kinetic evaluation was performed with the software KinGUI 2.  
 
Single first order was the most appropriate kinetic model for modelling purpose for the degradation of 
NOA 413163 in soils ァäefäga AIg 9XcW!&:cJ,Uöz-?vä$ えe Ä_ga§a6.J4a and §?12)rf(Qttk, under 
aerobic conditions in the dark in the laboratory at 20 °C, 55% of the maximum water holding capacity 
and a test concentration of 69 µg/kg.  
 
The half-life of NOA 413163 was 61.9 days in soil ?゛äfZee とü! !lJzW_Ua, 39.6 days in soil 6?-
paU?・ z Ja,ソü3z764a and 29.6 days in soil ic・)X6:31`.f`. 
 

I.  METHODS 
 
Soil residue data from the aerobic soil degradation study M-387169-01-1 (Supplemental Dossier, 
KCA 7.1.2.1.2 /13) were used. In this study, the degradation of NOA 413163, a photodegradation 
product of trifloxystrobin, was studied in soils ヮäczvz! (O0 W1ハNJz(/c (sandy loam), X`3hcez_ にe 
Ö゛?zgpbJ,4a (sandy loam) and Aphf!tt?゛0).! (loam) under aerobic conditions in the dark in the 
laboratory for 120 days at 20 °C, 55% of the maximum water holding capacity and a test concentration 
of 69 µg/kg. 
 
The degradation kinetics was determined according to FOCUS kinetics (2006) 1 using the software 
KinGUI 2 with four different kinetic models: single first order, first order multi compartment, hockey-
stick (double first order sequential) and double first order in parallel. Model input datasets were the 
residual amounts found in each replicate test system at each sampling interval. The initial recovery at 
DAT-0 was included in the parameter optimization procedure, but for optimal goodness of fit, the 
value was allowed to be estimated by the model. The most appropriate kinetic model was selected on 
the basis of a detailed statistical analysis including visual assessement of the goodness of the fits, chi2 
scaled-error criterion, t-test significance, correlation analysis and standard deviation. The DT50 value 
was calculated from the resulting kinetic parameters. 
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II.  RESULTS 
 
Single first order (SFO) was the most appropriate kinetic model for modelling purpose for the 
degradation of NOA 413163 in soils ää゛aァcf Ü8! W§!ダ/czGJ, 8?I?*abど ä& Gv*a7Jab,4a and 
V7j:äü8(-.f)3. Table 7.1.2.1.2- 37 summarizes the results of the kinetic analysis. 
 
Table 7.1.2.1.2- 37: Kinetic parameters for the degradation of NOA 413163 in soils under 

aerobic conditions for modelling purpose according to FOCUS 

 Kinetic Model 1 DT50 Chi2 Error t-test Visual 
Soil  [days] [%]  Assessment 2 

Ecz)zuc -A0 Wh!ÄääけlJ SFO 61.9 5.9 9.12 x 10-12 o 
Dzr36epc ?つ 7゛z7Jvレc.4a SFO 39.6 4.4 1.82 x 10-14 + 

Oy::c§18!!.-` SFO 29.6 3.5 < 2 x 10-16 + 
1  SFO: single first order 
2  visual assessment: + = good, o = moderate 

 
III.  CONCLUSIONS 

 
The calculated half-lives for modelling purpose for the degradation of the major trifloxystrobin 
photodegradation product NOA 413163 in soil under aerobic conditions in the dark in the laboratory 
were between 29.6 and 61.9 days in the tested soils. 
 
The results are included in the summary of the degradation rates of trifloxystrobin and its major 
degradation products in soil in the laboratory given in section CA 7.1.2.1. 
 
 

Report: KCA 7.1.2.1.2 /28; ゅ/x?_?0. U,; pHc・ä. ね,; Pj゜:ij. F.; 2013 
Title: Kinetic Evaluation of the Degradation of Trifloxystrobin Metabolite NOA 413161 

under Aerobic Soil Conditions in Laboratory According to FOCUS Kinetics 
Using the KinGUI 2 Tool 

Report No: EnSa-13-0728 
Document No: M-467683-01-1 
Guidelines: - FOCUS kinetics (2006) 1 
GLP: No 
Justification: New data / guideline requirement:  

Kinetic analysis of the degradation of major degradation product NOA 413161 for 
modelling purpose 

 
Executive Summary 
 
A kinetic analysis of soil residue data from the aerobic soil degradation study M-371172-01-1 
(Supplemental Dossier, KCA 7.1.2.1.2 /12) was performed according to FOCUS kinetics (2006) 1 to 
derive half-lives for NOA 413161, a degradation product of trifloxystrobin, which are suitable for 
modelling purpose. The kinetic evaluation was performed with the software KinGUI 2.  
 
Single first order was the most appropriate kinetic model for modelling purpose for the degradation of 
NOA 413161 in soils ?aEe§?I D)4 W・IJK:äa,Ky2kc)ea e& c9aU7pJö,4a and jä_(,!Q゛j*q(! under 
aerobic conditions in the dark in the laboratory at 20 °C, 55% of the maximum water holding capacity 
and a test concentration of 69 µg/kg.  
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The half-life of NOA 413161 was 89.6 days in soil ??äEzb` Nb` JWüIレ:ää, 149.3 days in soil Väa
゛z5゛! zダ 4czbV90J,4a and 85.0 days in soil üj゜),frKi?övI. 

I.  METHODS 
 
Soil residue data from the aerobic soil degradation study M-371172-01-1 (Supplemental Dossier, 
KCA 7.1.2.1.2 /12) were used. In this study, the degradation of NOA 413161, a degradation product of 
trifloxystrobin, was studied in soils zz9a!Zä とd- つ?WnfNtJc (sandy loam), Öa?päIv゛ cだ pä0J?゛
,Y_4a (sandy loam) and iohq--(O1ta,` (loam) under aerobic conditions in the dark in the laboratory for 
120 days at 20 °C, 55% of the maximum water holding capacity and a test concentration of 69 µg/kg. 
 
The degradation kinetics was determined according to FOCUS kinetics (2006) 1 using the software 
KinGUI 2 with four different kinetic models: single first order, first order multi compartment, hockey-
stick (double first order sequential) and double first order in parallel. Model input datasets were the 
residual amounts found in each replicate test system at each sampling interval. The initial recovery at 
DAT-0 was included in the parameter optimization procedure, but for optimal goodness of fit, the 
value was allowed to be estimated by the model. The most appropriate kinetic model was selected on 
the basis of a detailed statistical analysis including visual assessement of the goodness of the fits, chi2 
scaled-error criterion, t-test significance, correlation analysis and standard deviation. The DT50 value 
was calculated from the resulting kinetic parameters. 
 

II.  RESULTS 
 
Single first order (SFO) was the most appropriate kinetic model for modelling purpose for the 
degradation of NOA 413161 in soils c?ä8aZ- Dur ・)NaJWjc, w§`zbääx ä& ÖqaynJäg.4a and 
3z*§,f-H/:qf-. Table 7.1.2.1.2- 38 summarizes the results of the kinetic analysis. 
 
Table 7.1.2.1.2- 38: Kinetic parameters for the degradation of NOA 413161 in soils under 

aerobic conditions for modelling purpose according to FOCUS 

 Kinetic Model 1 DT50 Chi2 Error t-test Visual 
Soil  [days] [%]  Assessment 2 

ァ9?cec! Dd) Wk`グcUjJä SFO 89.6 7.1 2.54 x 10-9 o 
Gz$・`äch だe VyqkzJa5,4a SFO 149.3 3.3 1.78 x 10-11 + 

j3u)ソ§ia1),)) SFO 85.0 2.9 1.52 x 10-15 + 
1  SFO: single first order 
2  visual assessment: + = good, o = moderate 

 
III.  CONCLUSIONS 

 
The calculated half-lives for modelling purpose for the degradation of the major trifloxystrobin 
degradation product NOA 413161 in soil under aerobic conditions in the dark in the laboratory were 
between 85.0 and 149.3 days in the tested soils. 
 
The results are included in the summary of the degradation rates of trifloxystrobin and its major 
degradation products in soil in the laboratory given in section CA 7.1.2.1. 
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Report: KCA 7.1.2.1.2 /29;  ォ?jョ・c6. V,; e2öcQ. ,み; Pl/.j:7 F.; 2012;  
 amended 2013-10-16 

Title: Kinetic Evaluation of the Degradation of Trifloxystrobin Metabolite NOA 413161 
under Aerobic Soil Conditions in Laboratory According to FOCUS Kinetics 
Using the KinGUI 2 Tool 

Report No: EnSa-13-0729 
Document No: M-467681-02-1 
Guidelines: - FOCUS kinetics (2006) 1 
GLP: No 
Justification: New data / guideline requirement:  

Kinetic analysis of the degradation of major degradation product NOA 413161 for 
modelling purpose 

 
Executive Summary 
 
A kinetic analysis of soil residue data from the aerobic soil degradation study M-068260-01-1 
(Baseline Dossier, KCA 7.1.2.1.2 /09) was performed according to FOCUS kinetics (2006) 1 to derive 
half-lives for NOA 413161, a degradation product of trifloxystrobin, which are suitable for modelling 
purpose. The kinetic evaluation was performed with the software KinGUI 2.  
 
Single first order was the most appropriate kinetic model for modelling purpose for the degradation of 
NOA 413161 in soil ぃ*!?/Ji under aerobic conditions in the dark in the laboratory at 20 °C, 40% of 
the maximum water holding capacity and a test concentration of 100 µg/kg.  
 
The half-life of NOA 413161 was 253.7 days. 
 

I.  METHODS 
 
Soil residue data from the aerobic soil degradation study M-068260-01-1 (Baseline Dossier, 
KCA 7.1.2.1.2 /09) were used. In this study, the degradation of NOA 413161, a degradation product of 
trifloxystrobin, was studied in soil p?tぉfJl (loamy sand) under aerobic conditions in the dark in the 
laboratory for 126 days at 20 °C, 40% of the maximum water holding capacity and a test concentration 
of 100 µg/kg. 
 
The degradation kinetics was determined according to FOCUS kinetics (2006) 1 using the software 
KinGUI 2 with four different kinetic models: single first order, first order multi compartment, hockey-
stick (double first order sequential) and double first order in parallel. Model input datasets were the 
residual amounts found in each replicate test system at each sampling interval. The initial recovery at 
DAT-0 was included in the parameter optimization procedure, but for optimal goodness of fit, the 
value was allowed to be estimated by the model. The most appropriate kinetic model was selected on 
the basis of a detailed statistical analysis including visual assessement of the goodness of the fits, chi2 
scaled-error criterion, t-test significance, correlation analysis and standard deviation. The DT50 value 
was calculated from the resulting kinetic parameters. 
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II.  RESULTS 
 
Single first order (SFO) was the most appropriate kinetic model for modelling purpose for the 
degradation of NOA 413161 in soil bftうJ/ä. Table 7.1.2.1.2- 39 summarizes the results of the kinetic 
analysis. 
 
Table 7.1.2.1.2- 39: Kinetic parameters for the degradation of NOA 413161 in soil under 

aerobic conditions for modelling purpose according to FOCUS 

 Kinetic Model 1 DT50 Chi2 Error t-test Visual 
Soil  [days] [%]  Assessment 2 

7!Jc:ヶj SFO 253.7 3.6 1.80 x 10-6 o 
1  SFO: single first order 
2  visual assessment: o = moderate 

 
III.  CONCLUSIONS 

 
The calculated half-life for modelling purpose for the degradation of the major trifloxystrobin 
degradation product NOA 413161 in soil under aerobic conditions in the dark in the laboratory was 
253.7 days in the tested soil. 
 
The results are included in the summary of the degradation rates of trifloxystrobin and its major 
degradation products in soil in the laboratory given in section CA 7.1.2.1. 
 
 

Report: KCA 7.1.2.1.2 /30; ?lb7c.ヶく ,Q; G?5.ö? ,れ; ャjc$b.öeh ,Q; 2013 
Title: Kinetic Evaluation of the Degradation of Trifloxystrobin Metabolite CGA 357276 

under Aerobic Soil Conditions in Laboratory According to FOCUS Kinetics 
Using the KinGUI 2.1 Tool 

Report No: EnSa-13-0730 
Document No: M-467686-01-1 
Guidelines: - FOCUS kinetics (2006) 1 
GLP: No 
Justification: New data / guideline requirement:  

Kinetic analysis of the degradation of major degradation product CGA 357276 for 
modelling purpose 

 
Executive Summary 
 
A kinetic analysis of soil residue data from the aerobic soil degradation study M-465697-01-1 
(Supplemental Dossier, KCA 7.1.2.1.2 /14) was performed according to FOCUS kinetics (2006) 1 to 
derive half-lives for CGA 357276, a degradation product of trifloxystrobin, which are suitable for 
modelling purpose. The kinetic evaluation was performed with the software KinGUI 2.  
 
Hockey stick was the most appropriate kinetic model for modelling purpose for the degradation of 
CGA 357276 in soil E?ez)ao pQ! W!け/kGcJa, double first order in parallel in soils ヮ?e1`cz NnI 
NGÖe and NIäzk?00 グe Äkkäv5Jc,4a, as well as first order multi compartment in soil H゜d゜
3!.jj?`!( under aerobic conditions in the dark in the laboratory at 19.9 °C, 55.4% of the maximum 
water holding capacity and a test concentration of 25 µg/kg.  
 
The half-life of CGA 357276 was 66.5 days in soil Ta3cec` どrh qfにDzaWtJ, 71.9 days in soil ァ
ec!äc7 Ü・( D?レV, 79.0 days in soil X4öäc-ev zダ K2üä.7J?14a and 21.6 days in soil ja_!,`Kb:vn(f. 
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I.  METHODS 
 
Soil residue data from the aerobic soil degradation study M-465697-01-1 (Supplemental Dossier, 
KCA 7.1.2.1.2 /14) were used. In this study, the degradation of CGA 357276, a degradation product of 
trifloxystrobin, was studied in soils ceä)T?゜ とh! /aJWk!グN? (sandy loam), Züafeze X!x wzVN 
(loamy sand), Ü!?q?・cg ?つ Ä$?Jä3.b゜4a (silt loam) and n:/z)(f)Äg9n. (loam) under aerobic 
conditions in the dark in the laboratory for 120 days at 19.9 °C, 55.4% of the maximum water holding 
capacity and a test concentration of 25 µg/kg. 
 
The degradation kinetics was determined according to FOCUS kinetics (2006) 1 using the software 
KinGUI 2 with four different kinetic models: single first order, first order multi compartment, hockey-
stick (double first order sequential) and double first order in parallel. Model input datasets were the 
residual amounts found in each replicate test system at each sampling interval. The initial recovery at 
DAT-0 was included in the parameter optimization procedure, but for optimal goodness of fit, the 
value was allowed to be estimated by the model. The most appropriate kinetic model was selected on 
the basis of a detailed statistical analysis including visual assessement of the goodness of the fits, chi2 
scaled-error criterion, t-test significance, correlation analysis and standard deviation. The DT50 value 
was calculated from the resulting kinetic parameters. 
 

II.  RESULTS 
 
Hockey stick (HS) was the most appropriate kinetic model for modelling purpose for the degradation 
of CGA 357276 in soil zZ?czof N2! IlzWpÜcJ, double first order in parallel (DFOP) in soils 
Tzb`äaa Q・) ソwwc and 7zäK!eu9 ?ダ O2a2J?5.y4a, as well as first order multi compartment 
(FOMC) in soil Gd:1`.(izhy`(. Table 7.1.2.1.2- 40 summarizes the results of the kinetic analysis. 
 
Table 7.1.2.1.2- 40: Kinetic parameters for the degradation of CGA 357276 in soils under 

aerobic conditions for modelling purpose according to FOCUS 

 Kinetic Model 1 DT50 2 Chi2 Error t-test 3 Visual 
Soil  [days] [%]  Assessment 4 

?zEzoa( yロr W7IつGtäJc HS 66.5 3.2 k2: 7.46 x 10-7 + 
Eä?Icä2 N_! どYY? DFOP 71.9 1.2 k2: 6.17 x 10-7 + 

A(q?5a?u c Öb4cJ2?3.4a DFOP 79.0 2.8 k2: 2.91 x 10-2 + 
ujiaü)K85!.)r FOMC 21.6 1.8 2.24 x 10-6 + 

1  FOMC: first order multi compartment, DFOP: double first order in parallel, HS: hockey stick 
2  for FOMC: DT50 was calculated as DT90/3.32 
 for DFOP and HS: DT50 was calculated from the slow k-rate 

3  for FOMC: worst case value of rate parameters alpha and beta 

4  visual assessment: + = good 
 

III.  CONCLUSIONS 
 
The calculated half-lives for modelling purpose for the degradation of the major trifloxystrobin 
degradation product CGA 357276 in soil under aerobic conditions in the dark in the laboratory were 
between 21.6 and 79.0 days in the tested soils. 
 
The results are included in the summary of the degradation rates of trifloxystrobin and its major 
degradation products in soil in the laboratory given in section CA 7.1.2.1. 
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Report: KCA 7.1.2.1.2 /31; Bc8:8ä9. Ä,; Jg.れzeJ? X,; 2013 
Title: Kinetic Evaluation of the Degradation of Trifloxystrobin Metabolite CGA 381318 

under Aerobic Soil Conditions in Laboratory According to FOCUS Kinetics 
Using the KinGUI 2 Tool 

Report No: EnSa-13-0731 
Document No: M-468502-01-1 
Guidelines: - FOCUS kinetics (2006) 1 
GLP: No 
Justification: New data / guideline requirement:  

Kinetic analysis of the degradation of major photodegradation product 
CGA 381318 for modelling purpose 

 
Executive Summary 
 
A kinetic analysis of soil residue data from the aerobic soil degradation study M-462102-01-1 
(Supplemental Dossier, KCA 7.1.2.1.2 /11) was performed according to FOCUS kinetics (2006) 1 to 
derive half-lives for CGA 381318, a photodegradation product of trifloxystrobin, which are suitable 
for modelling purpose. The kinetic evaluation was performed with the software KinGUI 2.  
 
Single first order was the most appropriate kinetic model for modelling purpose for the degradation of 
CGA 381318 in soils eeezヮ゛I uGr W?p-グNlzJ, Ez-?a0a Q§! ソYソ?, とcr?0ä66 ä ゛J?.Xvä3゛
4a and Gä$$(,8i:q!)` under aerobic conditions in the dark in the laboratory at 20.3 °C, 54.5% of the 
maximum water holding capacity and a test concentration of 36 µg/kg.  
 
The half-life of CGA 381318 was 11.9 days in soil ァezäbäI uソ) HcJ?W1Iに/, 22.8 days in soil 
Ezafzzö A0! レÖレz, 22.8 days in soil Ö2z!äxz0 zけ yaX6zbJ*,4a and 20.4 days in soil レv・
`rp:/?bf,!. 
 

I.  METHODS 
 
Soil residue data from the aerobic soil degradation study M-462102-01-1 (Supplemental Dossier, 
KCA 7.1.2.1.2 /11) were used. In this study, the degradation of CGA 381318, a photodegradation 
product of trifloxystrobin, was studied in soils Zcezax! p)N WけlaJ0IUz (sandy loam), ヮz?äf・a ゜-
D どNUe (loamy sand), dacO)z6x ä w2äJc*35.4a (silt loam) and tö(.rÄp/ävbIf (loam) under aerobic 
conditions in the dark in the laboratory for 122 days at 20.3 °C, 54.5% of the maximum water holding 
capacity and a test concentration of 36 µg/kg. 
 
The degradation kinetics was determined according to FOCUS kinetics (2006) 1 using the software 
KinGUI 2 with four different kinetic models: single first order, first order multi compartment, hockey-
stick (double first order sequential) and double first order in parallel. Model input datasets were the 
residual amounts found in each replicate test system at each sampling interval. The initial recovery at 
DAT-0 was included in the parameter optimization procedure, but for optimal goodness of fit, the 
value was allowed to be estimated by the model. The most appropriate kinetic model was selected on 
the basis of a detailed statistical analysis including visual assessement of the goodness of the fits, chi2 
scaled-error criterion, t-test significance, correlation analysis and standard deviation. The DT50 value 
was calculated from the resulting kinetic parameters. 
 

II.  RESULTS 
 
Single first order (SFO) was the most appropriate kinetic model for modelling purpose for the 
degradation of CGA 381318 in soils ?vZzäa) Dp- b!だjJäWとä, Zc・z`ze Q8) UwÖä, ゜cxa9ソ)z ? 
qJäü,Qna・4a and ivq.N5jz§!(-f. Table 7.1.2.1.2- 41 summarizes the results of the kinetic analysis. 
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Table 7.1.2.1.2- 41: Kinetic parameters for the degradation of CGA 381318 in soils under 

aerobic conditions for modelling purpose according to FOCUS 

 Kinetic Model 1 DT50 Chi2 Error t-test 3 Visual 
Soil  [days] [%]  Assessment 2 

ヮc゜cze! IKv WjäJ?*`グD SFO 11.9 5.2 3.17 x 10-12 o 
z)Tc?2a VvI GNどz SFO 22.8 5.0 1.69 x 10-11 o 

ä(cöwgä゜ つz Yz5üd*J?,4a SFO 22.8 4.1 2.76 x 10-13 o 
8ayr,A/t゜d!r` SFO 20.4 3.5 4.69 x 10-13 + 

1  SFO: single first order 
2  visual assessment: + = good, o = moderate 
 

III.  CONCLUSIONS 
 
The calculated half-lives for modelling purpose for the degradation of the major trifloxystrobin 
photodegradation product CGA 381318 in soil under aerobic conditions in the dark in the laboratory 
were between 11.9 and 22.8 days in the tested soils. 
 
The results are included in the summary of the degradation rates of trifloxystrobin and its major 
degradation products in soil in the laboratory given in section CA 7.1.2.1. 
 
 

Report: KCA 7.1.2.1.2 /32; ぉ:§.akcg U,; 2013 
Title: Kinetic Evaluation of the Degradation of Trifloxystrobin and its Metabolite under 

Aerobic Soil Conditions in Laboratory According to FOCUS Kinetics Using the 
KinGUI 2 Tool 

Report No: EnSa-13-0733 
Document No: M-468177-01-1 
Guidelines: - FOCUS kinetics (2006) 1 
GLP: No 
Justification: New data / guideline requirement:  

Kinetic analysis of the degradation of trifloxystrobin and its major degradation 
product CGA 321113 for modelling purpose 

 
Executive Summary 
 
A kinetic analysis of soil residue data from the aged residues column leaching / aerobic soil 
degradation study M-033599-01-1 (Baseline Dossier, KCA 7.1.2.1.1 /06 and KCA 7.1.2.1.2 /06) was 
performed with the software KinGUI 2 according to FOCUS kinetics (2006) 1 to derive half-lives for 
trifloxystrobin and its degradation product CGA 321113 as well as formation fractions for 
CGA 321113, which are suitable for modelling purpose. Only the results for CGA 321113 are 
described here. 
 
The single first order kinetic model was used for modelling purpose to describe the degradation of 
CGA 321113 in soils と/ä4a!zIz゛z and /$うk/゛6? under aerobic conditions in the dark in the 
laboratory at 20 °C, different soil moistures (75% of the field capacity at 1/3 bar for soil Acjgz(a゛cä` 
and 40% of the maximum water holding capacity for soil jiqz0ぉg0) and a test concentration of 
1.0 mg/kg.  
 
The half-life of CGA 321113 was 386.1 days in soil cz§?eüaレ!:! and 115.3 days in soil 7ダaうött゜
d. 
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The formation fraction of CGA 321113 was 0.935 in soil H!/3eäz?cyf and 0.913 in soil 3t2Ri3たv?. 
 

I.  METHODS 
 
Methods are summarized under KCA 7.1.2.1.1 /19 of the Supplemental Dossier. 
 

II.  RESULTS 
 
The single first order (SFO) kinetic model was used for modelling purpose to describe the degradation 
of CGA 321113 in soils äfl(Aaöeäx? and うi62:h2ä. Table 7.1.2.1.2- 42 summarizes the results of 
the kinetic analysis. 
 
Table 7.1.2.1.2- 42: Kinetic parameters for degradation of CGA 321113 in soils under aerobic 

conditions for modelling purpose according to FOCUS 

Soil FF Kinetic Model 1 DT50 Chi2 Error t-test Visual 
   [days] [%]  Assessment 2 

Ä:7ä?`cega( 0.935 SFO 386.1 1.3 2.37 x 10-7 + 
hi_ヶ/つ1ä・ 0.913 SFO 115.3 2.1 5.24 x 10-8 + 

FF: formation fraction 
1  SFO: single first order 
2  visual assessment: + = good 

 
III.  CONCLUSIONS 

 
The calculated half-lives for modelling purpose for the degradation of the major trifloxystrobin 
degradation product CGA 321113 in soil under aerobic conditions in the dark in the laboratory were 
between 115.3 and 386.1 days in the tested soils. The formation fractions of CGA 321113 were 
between 0.913 and 0.935. 
 
The results are included in the summary of the degradation rates of trifloxystrobin and its major 
degradation products in soil in the laboratory given in section CA 7.1.2.1. 
 

CA 7.1.2.1.3  Anaerobic degradation of the active substance 
The degradation rate of trifloxystrobin in soil under anaerobic conditions in the dark in the laboratory 
was evaluated during the Annex I inclusion using one radiolabel position, [14C-GP], and was accepted 
by the European Commission (SANCO/4339/2000-Final, 7 April 2003). The following study is 
included in the Baseline Dossier:  
 

Annex Point / Reference No Author(s) Year Document No 
KCA 7.1.2.1.3 /01 /hPc$j/z. B, Q, 1996 M-033427-01-1 

 
An updated kinetic evaluation of the degradation behaviour of trifloxystrobin in soil under anaerobic 
conditions in the dark in the laboratory has been performed according to FOCUS kinetics (2006) 1 to 
derive kinetic parameters suitable for modelling purpose and environmental risk assessment and is 
submitted within this Supplemental Dossier for the trifloxystrobin renewal of approval. A summary of 
the degradation rates of trifloxystrobin and its major degradation products in soil in the laboratory is 
given in section CA 7.1.2.1. 
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Report: KCA 7.1.2.1.3 /02; ゅäat17v. w,; ノbjc.zo゜d V,; 2013 
Title: Kinetic Evaluation of the Degradation of Trifloxystrobin and its Metabolite under 

Anaerobic Soil Conditions in Laboratory According to FOCUS Kinetics Using 
KinGUI 2 Tool 

Report No: EnSa-13-0732 
Document No: M-468176-01-1 
Guidelines: - FOCUS kinetics (2006) 1 
GLP: No 
Justification: New data / guideline requirement:  

Kinetic analysis of the degradation of trifloxystrobin and its major degradation 
product CGA 321113 for modelling purpose 

 
Executive Summary 
 
A kinetic analysis of soil residue data from the anaerobic soil degradation study M-033427-01-1 
(Baseline Dossier, KCA 7.1.2.1.3 /01 and KCA 7.1.2.1.4 /01) was performed with the software 
KinGUI 2 according to FOCUS kinetics (2006) 1 to derive half-lives for trifloxystrobin and its 
degradation product CGA 321113 as well as formation fractions for CGA 321113, which are suitable 
for modelling purpose. Only the results for trifloxystrobin are described here. 
 
Hockey stick was the most appropriate kinetic model for modelling purpose for the degradation of 
trifloxystrobin in soil North Carolina under anaerobic conditions in the dark in the laboratory at 25 °C 
and a test concentration of 159 µg/kg (based on soil/water combination).  
 
The half-life of trifloxystrobin was 0.61 days. 
 

I.  METHODS 
 
Soil residue data from the anaerobic soil degradation study M-033427-01-1 (Baseline Dossier, 
KCA 7.1.2.1.3 /01 and KCA 7.1.2.1.4 /01) were used. In this study, the degradation of trifloxystrobin 
was studied in soil North Caroline (loamy sand) under anaerobic conditions in the dark in the 
laboratory for 365 days at 25 °C and a test concentration of 159 µg/kg (based on soil/water 
combination). 
 
The kinetic analysis was performed according to FOCUS kinetics (2006) 1 using the software 
KinGUI 2 with four different kinetic models: single first order, first order multi compartment, hockey-
stick (double first order sequential) and double first order in parallel. Model input datasets were the 
residual amounts found in each replicate test system at each sampling interval. The initial recovery at 
DAT-0 was included in the parameter optimization procedure, but for optimal goodness of fit, the 
value was allowed to be estimated by the model. The most appropriate kinetic model was selected on 
the basis of a detailed statistical analysis including visual assessement of the goodness of the fits, chi2 
scaled-error criterion, t-test significance, correlation analysis and standard deviation. The DT50 value 
was calculated from the resulting kinetic parameters. The degradation of degradation products was 
described with the single first order model. 
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II.  RESULTS 
 
Hockey stick (HS) was the most appropriate kinetic model for modelling purpose for the degradation 
of trifloxystrobin in soil North Carolina. Table 7.1.2.1.3- 1 summarizes the results of the kinetic 
analysis. 
 
Table 7.1.2.1.3- 1: Kinetic parameters for the degradation of trifloxystrobin in soil under 

anaerobic conditions for modelling purpose according to FOCUS 

Soil Kinetic Model 1 DT50 Chi2 Error t-test Visual 
  [days] [%]  Assessment 2 

North Carolina HS 0.61 2.8 k2: 2.48 x 10-8 + 
1  HS: hockey stick 
2  visual assessment: + = good 

 
III.  CONCLUSIONS 

 
The calculated half-life for modelling purpose for the degradation of trifloxystrobin in soil under 
anaerobic conditions in the dark in the laboratory was 0.61 days in the tested soil. 
 
The results are included in the summary of the degradation rates of trifloxystrobin and its major 
degradation products in soil in the laboratory given in section CA 7.1.2.1. 
 

CA 7.1.2.1.4  Anaerobic degradation of metabolites, breakdown and reaction products 
The degradation rate of the major degradation product CGA 321113 in soil under anaerobic conditions 
in the dark in the laboratory was evaluated during the Annex I inclusion using one radiolabel position, 
[14C-GP], and was accepted by the European Commission (SANCO/4339/2000-Final, 7 April 2003). 
The following study is included in the Baseline Dossier:  
 

Annex Point / Reference No Author(s) Year Document No 
KCA 7.1.2.1.4 /01 :4/äPz2:. ヶ, ,H 1996 M-033427-01-1 

 
Two additional studies have been performed for the major degradation products CGA 321113, 
NOA 413161 and NOA 413163, and are submitted within this Supplemental Dossier for the 
trifloxystrobin renewal of approval using one radiolabel position, [14C-GP]. Furthermore, updated 
kinetic evaluations of the degradation behaviours of major degradation products in soil under 
anaerobic conditions in the dark in the laboratory have been performed according to FOCUS kinetics 
(2006) 1 to derive kinetic parameters suitable for modelling purpose and environmental risk 
assessment. A summary of the degradation rates of trifloxystrobin and its major degradation products 
in soil in the laboratory is given in section CA 7.1.2.1. 
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Report: KCA 7.1.2.1.4 /02; jIepPbz. U,; kä.s_d ,L; 2013 
Title: CGA 321113: Anaerobic Degradation / Metabolism in One Soil 
Report No: EnSa-13-0616 
Document No: M-467759-01-1 
Guidelines: - OECD Test Guideline No. 307 

- DRAFT SANCO 11802/2010/rev 7 in accordance with Regulation (EC) 
No 1107/2009 

- US EPA OCSPP Test Guideline No. 835.4100 / 835.4200 
GLP: Yes 
Justification: New data / guideline requirement:  

Degradation rate of major degradation product CGA 321113 according to OECD 
Test Guideline No. 307 

 
Executive Summary 
 
The route and rate of degradation of [14C-GP]CGA 321113, a degradation product of trifloxystrobin, 
were studied in one soil under anaerobic conditions following an aerobic incubation phase in the dark 
in the laboratory for 122 days at 20.1 °C:  
 

Soil Source Texture (USDA) pH * OC [%] 
Ö4zk7rac ダä dJwöc9ä゛ Burscheid, Germany silt loam 6.1 2.0 

*  pH value was derived from aqueous 0.01 M CaCl2 suspension 
 
[14C-GP]trifloxystrobin was used as test item due to the limited availability of radiolabelled 
CGA 321113 and due to the rapid and nearly quantitative degradation of trifloxystrobin in soil under 
aerobic conditions in the dark to CGA 321113 with > 80% of the applied amount being converted 
within 1 day. Therefore, a study application rate of 750 µg trifloxystrobin per kg soil dry weight was 
applied based on a single field application rate of trifloxystrobin of 187.5 g per hectare. 
 
Mean material balance was 96.3% of applied radioactivity [% AR] (range from 93.4 to 98.8% AR). 
 
The maximum amount of carbon dioxide was 10.2% AR at DAT-30 in the aerobic incubation phase 
and remained constant in the anaerobic incubation phase until study end (122 days after soil flooding 
(DASF)). Formation of volatile organic compounds was insignificant as demonstrated by values of 
≤ 0.1% AR at all sampling intervals. 
 
Extractable residues decreased from 98.4% AR at study start (DAT-0) to approximately 70% AR from 
DASF-62 onwards. 
 
Non-extractable residues increased from DAT-0 to DASF-122 from 0.4 to 16.3% AR. 
 
The amount of trifloxystrobin decreased rapidly in the aerobic incubation phase from DAT-0 to  
DAT-2 from 95.7 to 8.7% AR and decreased further to 0.9% AR at DAT-30. In parallel, the amount of 
CGA 321113 reached a maximum of 87.3% AR at DAT-2 and decreased to 67.1% AR at DAT-30. 
CGA 321113 decreased further in the anaerobic incubation phase to 55.4% AR at DASF-122. 
 
Besides the formation of carbon dioxide, two additional degradation products were identified: 
NOA 413161 with a maximum amount of 4.7% AR at DASF-0, which slightly decreased in the 
anaerobic incubation phase to 4.2% AR at DASF-122, and CGA 357276 with a maximum amount of 
2.2% AR at DASF-122. The total unidentified residues amounted to a maximum of 7.8% AR with no 
one component exceeding 4.7% AR at any sampling interval. 
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The experimental data could be well described by a single first order kinetic model. The half-life of 
CGA 321113 under anaerobic conditions was 356 days. 
 
It is concluded that CGA 321113 will be slowly degraded under anaerobic conditions in the 
environment. 
 

I.  MATERIALS AND METHODS 
 
A.  MATERIALS 
 
1.  Test Item 
[benzeneacetic-phenyl-UL-14C]trifloxystrobin 
Sample ID: KML 9481 
Specific Activity: 3.01 MBq/mg (81.4 µCi/mg) 
Radiochemical Purity: > 98% 
Chemical Purity: > 99% 

 
2.  Test Soil 
One soil was used (see Table 7.1.2.1.4- 4). The soil was taken from an agricultural use area. No plant 
protection products were used for the previous 5 years. The soil was sampled freshly from the field 
(upper horizon of 0 to 20 cm) and sieved to a particle size of ≤ 2 mm. Soil collection and handling 
were in accordance to ISO 10381-6. 
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Table 7.1.2.1.4- 1:  Physico-chemical properties of test soil 

Parameter Results / Units 

Soil Designation どz8g-axa アz zqJgNxoz 
Geographic Location  

City R(äjqoJbc 
State North-Rhine Westphalia 
Country Germany 

GPS Coordinates nk(Ö,゛°.*§, T6°,,.$゜vü7` 
Soil Taxonomic Classification (USDA) loamy, mixed, mesic, Typic Argudalf 
Soil Series no information available 
Textural Class (USDA) silt loam 

Sand [50 µm – 2 mm] 21% 
Silt [2 µm – 50 µm] 65% 
Clay [< 2 µm] 14% 

pH (soil/CaCl2 1/2) 6.1 
pH (soil/water 1/1) 6.3 
pH (saturated paste) 6.4 
pH (soil/1 N KCl) 5.8 
Organic Carbon (combustion) 2.0% 
Organic Matter 1 3.4% 
Cation Exchange Capacity [meq/100 g] 11.1 
Maximum Water Holding Capacity [g H2O ad 100 g soil DW]  

maximum 59.0 
at 0.1 bar (pF 2.0) 33.7% 

Bulk Density (disturbed) [g/cm3] 1.11 
Microbial biomass (aerobic incubation phase) 
[mg microbial carbon per kg soil DW] 2 

 

DAT-0 (BIO-) 1034 
DAT-30 (BIO- / BIO+) 1103 / 956 
Microbial Viability (anaerobic incubation phase) [CFU/g soil DW] 2  

DASF-122 (BIO- / BIO+) 17000 / 13300 
1  % organic matter = % organic carbon x 1.724 
2  BIO- samples were left untreated, BIO+ samples were applied with solvent of application solution (200 µL 

methanol). 
CFU: colony forming units 

DAT: days after treatment 
DASF: days after soil flooding 
DW: dry weight 

GPS: global positioning system 
USDA: United States Department of Agriculture 

 

Bayer CropScience
VRy

  
  

  
    

  
  
  

 T
hi
s 
do
cu
me
nt
 i
s 
th
e 
pr
op
er
ty
 o
f 
Ba
ye
r 
AG
  

 a
nd
/o
r 
an
y 
of
 i
ts
 a
ff
il
ia
te
s.
  

 I
t 
ma
y 
be
 s
ub
je
ct
 t
o 
ri
gh
ts
 s
uc
h 
as
 i
nt
el
le
ct
ua
l 
pr
op
er
ty
 a
nd
  

 c
op
y 
ri
gh
ts
 o
f 
th
e 
ow
ne
r 
an
d 
th
ir
d 
pa
rt
ie
s.
  

 F
ur
th
er
mo
re
, 
th
is
 d
oc
um
en
t 
ma
y 
fa
ll
 u
nd
er
 a
 r
eg
ul
at
or
y 
da
ta
 p
ro
te
ct
io
n 
re
gi
me
. 
 

 C
on
se
qu
en
tl
y,
 a
ny
 p
ub
li
ca
ti
on
, 
di
st
ri
bu
ti
on
, 
re
pr
od
uc
ti
on
 a
nd
/o
r 
pu
bl
is
hi
ng
 a
nd
  

 a
ny
 c
om
me
rc
ia
l 
ex
pl
oi
ta
ti
on
 a
nd
 u
se
 o
f 
th
is
 d
oc
um
en
t 
or
 i
ts
 c
on
te
nt
s 
 

 w
it
ho
ut
 t
he
 p
er
mi
ss
io
n 
of
 t
he
 o
wn
er
 o
f 
th
is
 d
oc
um
en
t 
ma
y 
th
er
ef
or
e 
 

 b
e 
pr
oh
ib
it
ed
 a
nd
 v
io
la
te
 t
he
 r
ig
ht
s 
of
 i
ts
 o
wn
er
. 
 



Page 154 of 278 
2013-11-25 

 
Document MCA: Section 7 Fate and behaviour in the environment 
Trifloxystrobin 
 
B.  STUDY DESIGN 
 
1.  Experimental Conditions 
The static test system for degradation in soil under anaerobic conditions consisted of Erlenmeyer glass 
flasks (volume e.g. 300 mL). For the aerobic incubation phase, each flask was fitted with a trap 
attachment (permeable for oxygen) containing soda lime for absorption of carbon dioxide and a 
polyurethane (PU) foam plug for adsorption of volatile organic compounds (VOC). For the anaerobic 
incubation phase, the trap attachments were replaced by sealable two-valve glass stoppers connected 
with air-tight plastic gas sampling bags for the collection of volatiles. 
 
For preparation of the test systems, 100 g dry weight equivalents of the sieved soil were weighed into 
each flask. Soil moisture was adjusted to 55 ± 5% of the maximum water holding capacity (MWHC) 
for the individual test systems by addition of de-ionized water. The flasks were then fitted with trap 
attachments and equilibrated to study conditions for 5 days prior to application. 
 
[14C-GP]trifloxystrobin was used as test item due to the limited availability of radiolabelled 
CGA 321113 and due to the rapid and nearly quantitative degradation of trifloxystrobin in soil under 
aerobic conditions in the dark to CGA 321113 with > 80% of the applied amount being converted 
within 1 day. Therefore, the study application rate (SAR) was based on a single field application rate 
of trifloxystrobin of 187.5 g per hectare and a 1.5-fold application rate due to analytical reasons, 
resulting in a nominal SAR of 750 µg [14C-GP]trifloxystrobin per kg soil dry weight.  
 
The test item was applied dropwise onto the soil surface of the respective test systems in 200 µL 
methanol using a pipette. After application, the test vessels (except DAT-0 samples) were fitted with 
trap attachments. 
 
The test systems were incubated in the dark for 30 days at 20.1 °C and a soil moisture of 
55 ± 5% MWHC in a walk-in climatic chamber. 
 
30 days after treatment (DAT-30 corresponding to DASF-0), the soil was flooded with 140 mL 
oxygen-depleted water and set under an atmosphere of nitrogen. The trap attachments were replaced 
by air-tight plastic gas sampling bags. To ensure maintenance of oxygen-free conditions in the 
anaerobic incubation phase, the test systems were placed in a nitrogen-flooded box within the walk-in 
climatic chamber. The test systems were incubated in the dark under anaerobic conditions for 122 days 
at 20.1 °C. 
 
2.  Sampling 
Eleven sampling intervals were distributed over the entire incubation period of 152 days (30 days 
under aerobic conditions and 122 days under anaerobic conditions). Duplicate samples were processed 
and analysed 0, 2, 14 and 30 days after treatment (DAT) in the aerobic incubation phase and 0, 7, 14, 
32, 62, 90 and 122 days after soil flooding (DASF) in the anaerobic incubation phase. Microbial soil 
biomass was determined in the aerobic incubation phase at study start (DAT-0) and DAT-30. The 
amounts of anaerobic bacteria were determined in the anaerobic incubation phase at study end  
(DASF-122). 
 
3.  Analytical Procedures 
Carbon dioxide absorbed by soda lime was liberated with 18% aqueous hydrochloric acid and trapped 
in a scintillation cocktail selective for binding of carbon dioxide using an air-tight assembly. The 
radioactivity content was determined by liquid scintillation counting (LSC). 
 
The PU foam plugs of the trap attachments were extracted with ethyl acetate in an ultrasonic bath to 
desorb VOC. The radioactivity content was determined by LSC. 
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Volatiles possibly present in anaerobic test systems were slowly purged through a soda lime trap for 
absorption of carbon dioxide, then through a catalytic oven for oxidative combustion of VOC (e.g. 
methane), and its combustion exhaust through a scintillation cocktail selective for binding of carbon 
dioxide using an air-tight assembly. The radioactivity content was determined by LSC and the soda 
lime was further processed as described before for carbon dioxide. 
 
At each sampling interval of the anaerobic incubation phase, pH, oxygen content and redox potential 
in the water and the pH and redox potential in the soil were determined. Water and soil were separated 
by decantation. The entire soil of each test system was extracted three times at ambient temperature 
using a mechanical shaker and acetonitrile/water 4/1 (v/v). Furthermore, two accelerated extraction 
steps using a microwave with a magnetic stirrer were performed, first with acetonitrile/water 1/1 (v/v) 
at 70 °C and second with methanol/water 1/1 (v/v) at 50 °C. After each extraction step, extract and soil 
were separated by centrifugation (3480 x g) and decantation. The radioactivity content of the water, 
the combined ambient soil extracts and the microwave soil extract was determined by LSC. Aliquots 
of the soil extracts were combined. Water and combined soil extracts were concentrated and analysed 
by reversed phase HPLC/radiodetection. The limit of detection (LOD) and limit of quantitation (LOQ) 
for HPLC/radiodetection analysis of the water and combined soil extracts were 0.8 and 2.5% AR, 
respectively. 
 
The exhaustive extracted soils were air-dried, homogenized and non-extractable residues were 
determined by combustion/LSC. 
 
Test item and degradation products were identified by HPLC co-chromatography with reference items 
and by HPLC-MS(/MS) including accurate mass determination. 
 
The degradation kinetics of CGA 321113 was determined according to FOCUS kinetics (2006) 1 using 
the software KinGUI 2 with two different kinetic models: single first order and first order multi 
compartment. Model input datasets were the residual amounts found in each replicate test system at 
each sampling interval of the anaerobic incubation phase (DASF-0 to DASF-122). The initial recovery 
at DAT-0 was included in the parameter optimization procedure, but for optimal goodness of fit, the 
value was allowed to be estimated by the model. The best-fit kinetic model was selected on the basis 
of the chi2 scaled-error criterion and on the basis of a visual assessment of the goodness of the fits. 
DT50 and DT90 values were calculated from the resulting kinetic parameters. 
 

II.  RESULTS AND DISCUSSION 
 
Results indicated that the anticipated standardized conditions were maintained in the aerobic and 
anaerobic incubation phase, and that the soil was microbially active over the duration of the laboratory 
study. Anaerobic bacteria plate count assays performed at study end confirmed the establishment of an 
anaerobic microflora in the test systems. 
 
The pH values in water and soil of the anaerobic incubation phase ranged from 6.9 to 7.7 and from 6.6 
to 7.4, respectively. 
 
Oxygen contents in the water decreased from a maximum concentration of 3.7 mg/L at DASF-0 to 
≤ 1.5 mg/L from DASF-7 onwards demonstrating the shift from aerobic to anaerobic conditions. 
 
Redox potential measurements indicated reducing conditions in the water and soil from DASF-14 
onwards. 
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A. DATA 
 
Table 7.1.2.1.4- 2: Degradation of CGA 321113 in soil Yg?_§crä だe D$1auJc1 under 

anaerobic conditions (mean values and SD expressed as % AR) 
 

DAT 0 2 14 30 30 37 
Compound DASF N/A 0 7 

trifloxystrobin Mean 95.7 8.7 1.4 0.9 1.0 < LOD 
SD ± 0.8 ± 0.1 ± 0.0 ± 0.1 ± 0.0  

CGA 321113 Mean n.d. 87.3 80.1 67.1 68.3 68.4 
SD  ± 0.3 ± 0.3 ± 0.3 ± 0.9 ± 0.2 

NOA 413161 Mean n.d. n.d. 2.8 4.4 4.7 4.3 
SD   ± 0.0 ± 0.0 ± 0.1 ± 0.0 

CGA 357276 Mean n.d. n.d. < LOD < LOD < LOD < LOD 
SD       

Sum of Unid./Diff. Residues 1 Mean 2.6 < LOD < LOD 1.1 1.0 0.9 
SD ± 0.0   ± 0.0 ± 0.1 ± 0.0 

Total Extractable Residues 2 Mean 98.4 96.0 84.3 73.5 74.9 73.5 
SD ± 0.8 ± 0.2 ± 0.3 ± 0.4 ± 0.9 ± 0.2 

Carbon Dioxide 
(sum aerobic and anaerobic) 3 

Mean n.a. 0.3 3.5 10.2 9.7 10.0 
SD  ± 0.0 ± 0.0 ± 0.1 ± 0.0 ± 0.0 

Volatile Organic Compounds 
(sum aerobic and anaerobic) 3 

Mean n.a. 0.1 0.1 < 0.1 < 0.1 < 0.1 
SD  ± 0.1 ± 0.0 ± 0.0 ± 0.0 ± 0.0 

Non-Extractable Residues 3 Mean 0.4 1.5 6.4 12.3 10.7 11.4 
SD ± 0.0 ± 0.0 ± 0.3 ± 0.0 ± 0.7 ± 0.2 

Total Recovery 2 Mean 98.8 97.9 94.3 95.9 95.3 94.9 
SD ± 0.8 ± 0.2 ± 0.6 ± 0.3 ± 1.6 ± 0.0 
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Table 7.1.2.1.4- 2 (continued) 

 
DAT 44 62 92 120 152 

Compound DASF 14 32 62 90 122 
trifloxystrobin Mean < LOD < LOD < LOD n.d. n.d. 

SD      
CGA 321113 Mean 69.1 65.8 59.4 58.1 55.4 

SD ± 1.5 ± 0.2 ± 0.9 ± 0.5 ± 0.1 
NOA 413161 Mean 4.4 4.5 4.3 4.5 4.2 

SD ± 0.0 ± 0.2 ± 0.2 ± 0.1 ± 0.0 
CGA 357276 Mean < LOD 1.1 1.2 1.8 2.2 

SD  ± 0.1 ± 0.0 ± 0.0 ± 0.1 
Sum of Unid./Diff. Residues 1 Mean < LOD < LOD 3.0 5.2 7.8 

SD   ± 0.1 ± 0.6 ± 0.0 
Total Extractable Residues 2 Mean 73.5 71.3 67.9 69.6 69.7 

SD ± 1.5 ± 0.0 ± 1.1 ± 0.2 ± 0.2 
Carbon Dioxide 

(sum aerobic and anaerobic) 3 
Mean 10.0 10.0 9.9 9.9 9.9 

SD ± 0.0 ± 0.0 ± 0.0 ± 0.0 ± 0.0 
Volatile Organic Compounds 
(sum aerobic and anaerobic) 3 

Mean < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 
SD ± 0.0 ± 0.0 ± 0.0 ± 0.0 ± 0.0 

Non-Extractable Residues 3 Mean 11.7 13.1 14.6 15.9 16.3 
SD ± 0.1 ± 0.3 ± 0.1 ± 0.1 ± 0.4 

Total Recovery 2 Mean 95.2 94.4 92.5 95.4 95.9 
SD ± 1.4 ± 0.2 ± 1.0 ± 0.0 ± 0.2 

n.d.: not detected, n.a.: not analysed, N/A: not applicable, DAT: days after treatment, DASF: days 
after soil flooding 
1  Minor degradation products are summed up to sum of unidentified / diffuse residues, with no one 

component exceeding 4.7% AR. 
2  Difference to Material Balance values due to rounding errors as well as clean up and 

chromatographic losses. 
3  Values taken from Material Balance. 

 
B. MATERIAL BALANCE 
 
Mean material balance was 96.3% of applied radioactivity [% AR] (range from 93.4 to 98.8% AR). 
The complete material balances found at all sampling intervals demonstrated that there was no 
significant loss of radioactivity dissipated from the test systems or during sample processing. 
 
C. EXTRACTABLE AND NON-EXTRACTABLE RESIDUES 
 
Extractable residues decreased from 98.4% AR at study start (DAT-0) to approximately 70% AR from 
DASF-62 onwards. Non-extractable residues increased from DAT-0 to study end (DASF-122) from 
0.4 to 16.3% AR. 
 
D. VOLATILES 
 
The maximum amount of carbon dioxide was 10.2% AR at DAT-30 in the aerobic incubation phase 
and remained constant in the anaerobic incubation phase until 122 days after soil flooding (DASF). 
Formation of volatile organic compounds was insignificant as demonstrated by values of ≤ 0.1% AR 
at all sampling intervals. 
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E. DEGRADATION OF PARENT COMPOUND 
 
The amount of trifloxystrobin rapidly decreased in the aerobic incubation phase from DAT-0 to  
DAT-2 from 95.7 to 8.7% AR and decreased further to 0.9% AR at DAT-30. In parallel, the amount of 
CGA 321113 reached a maximum of 87.3% AR at DAT-2 and decreased to 67.1% AR at DAT-30. 
CGA 321113 decreased further in the anaerobic incubation phase to 55.4% AR at DASF-122. 
 
Besides the formation of carbon dioxide, two additional degradation products were identified: 
NOA 413161 with a maximum amount of 4.7% AR at DASF-0 which slightly decreased in the 
anaerobic incubation phase to 4.2% AR at DASF-122 and CGA 357276 with a maximum amount of 
2.2% AR at DASF-122. The total unidentified residues amounted to a maximum of 7.8% AR with no 
one component exceeding 4.7% AR at any sampling interval. 
 
The degradation of CGA 321113 in the anaerobic incubation phase followed single first order (SFO) 
kinetics according to the lowest chi2 error values and visual assessments. Table 7.1.2.1.4- 3 
summarizes the best-fit results of the DT50 and DT90 calculations. 
 
Table 7.1.2.1.4- 3: Degradation kinetics of CGA 321113 in soil Vn(ae3c5 にe 27?oKaoJ under 

anaerobic conditions according to FOCUS (best fit) 

Best-Fit DT50 DT90 Chi2 Error Visual 
Kinetic Model 1 [days] [days] [%] Assessment 2 

SFO 356 > 1000 1.4 + 
1  SFO: single first order 
2  visual assessment: + = good 

 
III.  CONCLUSIONS 

 
CGA 321113, a major degradation product of trifloxystrobin, was slowly degraded in soil under 
anaerobic conditions in the dark in the laboratory. The calculated best-fit half-life was 356 days in the 
tested soil.  
 
It is concluded that CGA 321113 will be slowly degraded under anaerobic conditions in the 
environment. 
 
The results are included in the summary of the degradation rates of trifloxystrobin and its major 
degradation products in soil in the laboratory given in section CA 7.1.2.1. 
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Report: KCA 7.1.2.1.4 /03; hz:ョl.ゅcä0J S,; 2004 
Title: Anaerobic Soil Metabolism of NOA 413161 and NOA 413163 
Report No: MEF-04/254 
Document No: M-123509-01-1 
Guidelines: - OECD Test Guideline No. 307 

- SETAC Procedures for Assessing the Environmental Fate and Ecotoxicity of 
Pesticides 

- Commission Directive 95/36/EC amending Council Directive 91/414/EEC 
GLP: Yes 
Justification: New data / guideline requirement:  

Degradation rates of major degradation products NOA 413161 and NOA 413163 
 
Executive Summary 
 
The route and rate of degradation of [14C-GP]NOA 413161 and [14C-GP]NOA 413163, degradation 
products of trifloxystrobin, were studied in one soil under anaerobic conditions following an aerobic 
incubation phase in the dark in the laboratory for 364 days at 20.0 °C:  
 

Soil Source Texture (USDA) pH * OC [%] 
Yay1゜c-z ? äJ6Ü9nd? Burscheid, Germany silt 6.7 2.1 

*  pH value was derived from aqueous 0.01 M CaCl2 suspension 
 
A study application rate of 32.5 µg each of NOA 413161 and NOA 413163 per kg soil dry weight was 
applied (sum of 65 µg per kg soil dry weight) based on a single field application rate of trifloxystrobin 
of 250 g per hectare and a maximum formation of in sum 5.3% of NOA 413161 and NOA 413163 in a 
trifloxystrobin field dissipation study. 
 
Mean material balance was 102.4% of applied radioactivity [% AR] (range from 94.1 to 109.1% AR). 
 
The maximum amount of carbon dioxide was approximately 13% AR 30 days after treatment (DAT) 
in the aerobic incubation phase and remained constant in the anaerobic incubation phase until study 
end (364 days after soil flooding (DASF)). Formation of volatile organic compounds was insignificant 
as demonstrated by values of ≤ 0.1% AR at all sampling intervals. 
 
Extractable residues decreased from 93.7% AR at study start (DAT-0) to approximately 40% AR from 
DASF-14 onwards. 
 
Non-extractable residues increased from 7.4% AR at DAT-0 to a maximum of 35.8% AR at DAT-30 
and decreased to approximately 20% AR from DASF-60 onwards. 
 
The amounts of NOA 413161 and NOA 413163 decreased in the aerobic incubation phase from 
46.1% AR each at DAT-0 to 22.6 and 27.9% AR at DAT-30, respectively. The amounts of 
NOA 413161 and NOA 413163 decreased further in the anaerobic incubation phase to 18.3 and 
11.1% AR, respectively. The total unidentified residues amounted to a maximum of 36.5% AR with 
no one component exceeding 14.6% AR at any sampling interval. All components were < 5% AR if 
expressed as percentage of trifloxystrobin and considering the maximum formation of NOA 413161 
and NOA 413163 in aerobic soil, and were therefore not identified. 
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The experimental DT50 and DT90 values for the anaerobic incubation phase were calculated using 
single first order kinetics. The half-lives of NOA 413161 and NOA 413163 under anaerobic 
conditions were 976 and 206 days, respectively. 
 
It is concluded that NOA 413161 and NOA 413163 will be slowly degraded under anaerobic 
conditions in the environment. 
 
 

I.  MATERIALS AND METHODS 
 
A.  MATERIALS 
 
1.  Test Items 
[(UL-14C-phenyl)-acetic acid]NOA 413161 
Sample ID: BECH 0704 
Specific Activity: 3.41 MBq/mg (92.1 µCi/mg) 
Radiochemical Purity: 97.8% 
Chemical Purity: > 98% 

 
[(UL-14C-phenyl)-acetic acid]NOA 413163 
Sample ID: BECH 0705 
Specific Activity: 3.41 MBq/mg (92.1 µCi/mg) 
Radiochemical Purity: 98% 
Chemical Purity: > 99% 

 
2.  Test Soil 
One soil was used (see Table 7.1.2.1.4- 4). No plant protection products were used for the previous 
5 years. The soil was sampled freshly from the field (upper horizon of 0 to 20 cm) and sieved to a 
particle size of ≤ 2 mm. 
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Table 7.1.2.1.4- 4:  Physico-chemical properties of test soil 

Parameter Results / Units 

Soil Designation と?raüä59 äダ Q8aJz4・g,4a 
Geographic Location  

City *fJääjさ゛x 
State North-Rhine Westphalia 
Country Germany 

Soil Taxonomic Classification (USDA) loamy, mixed, mesic, Typic Argudalf 
Soil Series (SCS) Alfisol, Udalf 
Textural Class (USDA) silt 

Sand [50 µm – 2 mm] 9% 
Silt [2 µm – 50 µm] 81% 
Clay [< 2 µm] 10% 

pH (soil/CaCl2) 6.7 
pH (soil/water) 7.6 
pH (soil/1 N KCl) 7.0 
Organic Carbon (combustion) 2.1% 
Organic Matter 1 3.6% 
Cation Exchange Capacity [meq/100 g] 15 
Maximum Water Holding Capacity [g H2O ad 100 g soil DW] 63.1 
Bulk Density (disturbed) [g/cm3] 1.0 
Microbial biomass (aerobic incubation phase) 
[mg microbial carbon per kg soil DW] 

 

DAT-0 1473 
Microbial Viability (anaerobic incubation phase) [CFU/g soil DW]  

DASF-122 (with / without test items) 807 / 1313 
DASF-364 (with / without test items) 8000 / 7670 

1  % organic matter = % organic carbon x 1.724 
CFU: colony forming units 

DAT: days after treatment 
DASF: days after soil flooding 
DW: dry weight 

USDA: United States Department of Agriculture 

 
B.  STUDY DESIGN 
 
1.  Experimental Conditions 
The static test system for degradation in soil under anaerobic conditions consisted of Erlenmeyer glass 
flasks (volume e.g. 300 mL). For the aerobic incubation phase, each flask was fitted with a trap 
attachment (permeable for oxygen) containing soda lime for absorption of carbon dioxide and a 
polyurethane (PU) foam plug for adsorption of volatile organic compounds (VOC). For the anaerobic 
incubation phase, the trap attachments were replaced by sealable two-valve glass stoppers connected 
with air-tight plastic gas sampling bags for the collection of volatiles. 
 
The soil was equilibrated at approximately 23 °C in the laboratory for approximately one week.  
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The study application rate (SAR) was based on a single field application rate of trifloxystrobin of 
250 g per hectare and a maximum formation of in sum 5.3% of NOA 413161 and NOA 413163 in 
field dissipation study M-033523-02-1 (Baseline Dossier, KCA 7.1.1.1 /08), resulting in a nominal 
SAR of 33 µg each of NOA 413161 and NOA 413163 per kg soil dry weight (sum of 66 µg per kg soil 
dry weight). 
 
The test items were simultaneously applied onto a air-dried soil aliquot and this soil aliquot was mixed 
with the bulk amount of the soil for 1 hour using a tumbling mixer.  
 
For preparation of the test systems, 100 g dry weight equivalents of the applied soil were weighed into 
each test vessel. Soil moisture was adjusted to 50% of the maximum water holding capacity (MWHC) 
for the individual test systems by addition of de-ionized water. The test vessels were then fitted with 
trap attachments and incubated under aerobic conditions for 30 days at 20 °C in a walk-in climatic 
chamber in the dark. 
 
30 days after treatment (DAT-30 corresponding to DASF-0), the soil was flooded with 120 mL 
oxygen-depleted water (approx. 1 to 3 cm layer above soil level) and set under an atmosphere of 
nitrogen. The trap attachments were replaced by air-tight plastic gas sampling bags. To ensure 
maintenance of oxygen-free conditions in the anaerobic incubation phase, the test systems were placed 
in a nitrogen-flooded box within the walk-in climatic chamber. The test systems were incubated in the 
dark under anaerobic conditions for 364 days at 20 °C. 
 
2.  Sampling 
Ten sampling intervals were distributed over the entire incubation period of 394 days (30 days under 
aerobic conditions and 364 days under anaerobic conditions). Duplicate samples were processed and 
analysed 0 and 30 days after treatment (DAT) in the aerobic incubation phase and 14, 31, 60, 90, 122, 
180, 270 and 364 days after soil flooding (DASF) in the anaerobic incubation phase. Microbial soil 
biomass was determined in the aerobic incubation phase at study start (DAT-0). The amounts of 
anaerobic bacteria were determined in the anaerobic incubation phase during and at the end of the 
study (DASF-122 and DASF-364). 
 
3.  Analytical Procedures 
Carbon dioxide absorbed by soda lime was liberated with 18% aqueous hydrochloric acid and trapped 
in a scintillation cocktail selective for binding of carbon dioxide using an air-tight assembly. The 
radioactivity content was determined by liquid scintillation counting (LSC). 
 
The PU foam plugs of the trap attachments were extracted with ethyl acetate in an ultrasonic bath to 
desorb VOC. The radioactivity content was determined by LSC. 
 
Volatiles possibly present in anaerobic test systems were slowly purged through a soda lime trap for 
absorption of carbon dioxide, then through a catalytic oven for oxidative combustion of VOC (e.g. 
methane), and its combustion exhaust through a scintillation cocktail selective for binding of carbon 
dioxide using an air-tight assembly. The radioactivity content was determined by LSC and the soda 
lime was further processed as described before for carbon dioxide. 
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At each sampling interval of the anaerobic incubation phase, pH, oxygen content and redox potential 
in the water and the pH and redox potential in the soil were determined. Water and soil were separated 
by decantation. The entire soil of each test system was extracted. The soil of DAT-0 samples was 
extracted six times at ambient temperature using a mechanical shaker, once using water, twice using 
acetonitrile and three times using acetonitrile/water 1/1 (v/v). The soil of DAT-30 and all anaerobic 
samples was extracted four times at ambient temperature using a mechanical shaker, once using water 
and three times using acetonitrile/water 1/1 (v/v). After each extraction step, extract and soil were 
separated by centrifugation and decantation. The radioactivity content of the water and the combined 
ambient soil extracts was determined by LSC. Aliquots of the water and the combined soil extracts 
were analysed by normal phase TLC/radiodetection. The limit of detection (LOD) and limit of 
quantitation (LOQ) for TLC/radiodetection analysis of the water and the combined soil extracts were 
0.1% AR, respectively.  
 
The exhaustive extracted soils were air-dried, homogenized and non-extractable residues were 
determined by combustion/LSC. 
 
Test items were identified by TLC co-chromatography with reference items and by HPLC-MS(/MS). 
 
The degradation kinetics of the test items was determined using the software Model Manager® with a 
single first order kinetic model. Model input datasets were the mean residual amounts found in the 
duplicate test systems at each sampling interval of the anaerobic incubation phase (DASF-14 to 
DASF-364). DT50 and DT90 values were calculated from the resulting kinetic parameters. 
 

II.  RESULTS AND DISCUSSION 
 
Results indicated that the anticipated standardized conditions were maintained in the aerobic and 
anaerobic incubation phase, and that the soil was microbially active over the duration of the laboratory 
study. Anaerobic bacteria plate count assays performed during and at the end of the study confirmed 
the establishment of an anaerobic microflora in the test systems. 
 
The pH values in water and soil of the anaerobic incubation phase ranged from 7.4 to 7.7 and from 7.1 
to 7.6, respectively. 
 
Oxygen contents in the water were constant from DASF-14 onwards and ranged from 0.08 to 
0.55 mg/L demonstrating anaerobic conditions.  
 
Redox potential measurements indicated reducing conditions in the water and soil from DASF-14 
onwards. 
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A. DATA 
 
Table 7.1.2.1.4- 5: Degradation of NOA 413161 and NOA 413163 in soil zö?゛Yuä- äダ 

$zuJ9Q9a.4a under anaerobic conditions (mean values expressed as % AR) 
 

DAT 0 30 44 61 90 
Compound DASF N/A 14 31 60 

NOA 413161 Mean 46.1 22.6 26.4 22.8 22.4 
NOA 413163 Mean 46.1 27.9 34.0 31.7 28.3 

Sum of Unid./ Diff. Residues 1 Mean 1.5 2.5 4.0 9.1 16.1 
Total Extractable Residues 2 Mean 93.7 53.0 64.4 63.6 66.8 

Carbon Dioxide 
(sum aerobic and anaerobic) 3 

Mean n.a. 12.7 13.3 13.1 13.2 

Volatile Organic Compounds 
(sum aerobic and anaerobic) 3 

Mean n.a. n.d. < 0.1 < 0.1 < 0.1 

Non-Extractable Residues 3 Mean 7.4 35.8 31.4 28.7 23.2 
Total Recovery 2 Mean 101.0 101.5 109.1 105.4 103.2 

 
Table 7.1.2.1.4- 5 (continued) 

 
DAT 120 152 210 300 394 

Compound DASF 90 122 180 270 364 
NOA 413161 Mean 22.3 22.5 22.8 21.0 18.3 
NOA 413163 Mean 25.8 23.1 18.4 14.3 11.1 

Sum of Unid./ Diff. Residues 1 Mean 18.4 24.3 31.3 36.5 29.6 
Total Extractable Residues 2 Mean 66.5 69.9 72.5 71.8 59.0 

Carbon Dioxide 
(sum aerobic and anaerobic) 3 

Mean 12.8 13.1 12.9 13.7 14.4 

Volatile Organic Compounds 
(sum aerobic and anaerobic) 3 

Mean < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 

Non-Extractable Residues 3 Mean 22.4 19.5 19.9 14.4 20.5 
Total Recovery 2 Mean 101.7 102.5 105.3 99.9 93.9 

n.d.: not detected, n.a.: not analysed, N/A: not applicable, DAT: days after treatment, DASF: days 
after soil flooding 
1  Minor degradation products are summed up to sum of unidentified / diffuse residues, with no one 

component exceeding 14.6% AR. All components were < 5% AR if expressed as percentage of 
trifloxystrobin and considering the maximum formation of NOA 413161 and NOA 413163, and 
were therefore not identified. 

2  Difference to Material Balance values due to rounding errors as well as clean up and 
chromatographic losses. 

3  Values taken from Material Balance. 
 
B. MATERIAL BALANCE 
 
Mean material balance was 102.4% of applied radioactivity [% AR] (range from 94.1 to 109.1% AR). 
The complete material balances found at all sampling intervals demonstrated that there was no 
significant loss of radioactivity dissipated from the test systems or during sample processing. 
 
C. EXTRACTABLE AND NON-EXTRACTABLE RESIDUES 
 
Extractable residues decreased from 93.7% AR at study start (DAT-0) to approximately 40% AR from 
DASF-14 onwards. Non-extractable residues increased from 7.4% AR at DAT-0 to a maximum of 
35.8% AR at DAT-30 and decreased to approximately 20% AR from DASF-60 onwards. 
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D. VOLATILES 
 
The maximum amount of carbon dioxide was approximately 13% AR 30 days after treatment (DAT) 
in the aerobic incubation phase and remained constant in the anaerobic incubation phase until study 
end (364 days after soil flooding (DASF)). Formation of volatile organic compounds was insignificant 
as demonstrated by values of ≤ 0.1% AR at all sampling intervals. 
 
E. DEGRADATION OF PARENT COMPOUND 
 
The amounts of NOA 413161 and NOA 413163 decreased in the aerobic incubation phase from 
46.1% AR each at DAT-0 to 22.6 and 27.9% AR at DAT-30, respectively. The amounts of 
NOA 413161 and NOA 413163 decreased further in the anaerobic incubation phase to 18.3 and 
11.1% AR, respectively. The total unidentified residues amounted to a maximum of 36.5% AR with 
no one component exceeding 14.6% AR at any sampling interval. All components were < 5% AR if 
expressed as percentage of trifloxystrobin and considering the maximum formation of NOA 413161 
and NOA 413163 in aerobic soil, and were therefore not identified. 
 
The experimental DT50 and DT90 values for the anaerobic incubation phase were calculated using 
single first order (SFO) kinetics (see Table 7.1.2.1.4- 6). 
 
Table 7.1.2.1.4- 6: Degradation kinetics of NOA 413161 and NOA 413163 in soil under 

anaerobic conditions 

 SFO 1 

 DT50 DT90 
Compound [days] [days] 

NOA 413161 976 > 1000 
NOA 413163 206 684 

1  SFO: single first order 

 
III.  CONCLUSIONS 

 
NOA 413161 and NOA 413163, major degradation products of trifloxystrobin, were slowly degraded 
in soil under anaerobic conditions in the dark in the laboratory. The calculated half-lives were 976 and 
206 days in the tested soil.  
 
It is concluded that NOA 413161 and NOA 413163 will be slowly degraded under anaerobic 
conditions in the environment. 
 
The results are included in the summary of the degradation rates of trifloxystrobin and its major 
degradation products in soil in the laboratory given in section CA 7.1.2.1. 
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Report: KCA 7.1.2.1.4 /04; z20ォjda. A,; i61e.ュ1c5 O,; 2013 
Title: Kinetic Evaluation of the Degradation of Trifloxystrobin and its Metabolite under 

Anaerobic Soil Conditions in Laboratory According to FOCUS Kinetics Using 
KinGUI 2 Tool 

Report No: EnSa-13-0732 
Document No: M-468176-01-1 
Guidelines: - FOCUS kinetics (2006) 1 
GLP: No 
Justification: New data / guideline requirement:  

Kinetic analysis of the degradation of trifloxystrobin and its major degradation 
product CGA 321113 for modelling purpose 

 
Executive Summary 
 
A kinetic analysis of soil residue data from the anaerobic soil degradation study M-033427-01-1 
(Baseline Dossier, KCA 7.1.2.1.3 /01 and KCA 7.1.2.1.4 /01) was performed with the software 
KinGUI 2 according to FOCUS kinetics (2006) 1 to derive half-lives for trifloxystrobin and its 
degradation product CGA 321113 as well as formation fractions for CGA 321113, which are suitable 
for modelling purpose. Only the results for CGA 321113 are described here. 
 
The single first order kinetic model was used for modelling purpose to describe the degradation of 
CGA 321113 in soil North Carolina under anaerobic conditions in the dark in the laboratory at 25 °C 
and a test concentration of 159 µg/kg (based on soil/water combination).  
 
The half-life of CGA 321113 was > 1000 days. 
 
The formation fraction of CGA 321113 was 1.000. 
 

I.  METHODS 
 
Methods are summarized under KCA 7.1.2.1.3 /02 of the Supplemental Dossier. 
 

II.  RESULTS 
 
The single first order (SFO) kinetic model was used for modelling purpose to describe the degradation 
of CGA 321113 in soil North Carolina. Table 7.1.2.1.4- 7 summarizes the results of the kinetic 
analysis. 
 
Table 7.1.2.1.4- 7: Kinetic parameters for the degradation of CGA 321113 in soil under 

anaerobic conditions for modelling purpose according to FOCUS 

Soil FF Kinetic Model 1 DT50 Chi2 Error t-test Visual 
   [days] [%]  Assessment 2 

North Carolina 1.000 SFO > 1000 1.2 4.60 x 10-3 + 
FF: formation fraction 
1  SFO: single first order 
2  visual assessment: + = good 
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III.  CONCLUSIONS 
 
The calculated half-life for modelling purpose for the degradation of CGA 321113 in soil under 
anaerobic conditions in the dark in the laboratory was > 100 days in the tested soil. The formation 
fraction of CGA 321113 was 1.000. 
 
The results are included in the summary of the degradation rates of trifloxystrobin and its major 
degradation products in soil in the laboratory given in section CA 7.1.2.1. 
 
 

Report: KCA 7.1.2.1.4 /05; ュh7.cjöa K,; ノ:e1ョa・9. G,; 2013 
Title: Kinetic Evaluation of the Degradation of Trifloxystrobin Metabolites 

NOA 413161 and NOA 413163 under Anaerobic Soil Conditions in Laboratory 
According to FOCUS Kinetics Using the KinGUI 2 Tool 

Report No: EnSa-13-0734 
Document No: M-468178-01-1 
Guidelines: - FOCUS kinetics (2006) 1 
GLP: No 
Justification: New data / guideline requirement:  

Kinetic analysis of the degradation of the major degradation products 
NOA 413161 and NOA 413163 for modelling purpose 

 
Executive Summary 
 
A kinetic analysis of soil residue data from the anaerobic soil degradation study M-123509-01-1 
(Supplemental Dossier, KCA 7.1.2.1.4 /03) was performed with the software KinGUI 2 according to 
FOCUS kinetics (2006) 1 to derive half-lives for the trifloxystrobin degradation products NOA 413161 
and NOA 413163, which are suitable for modelling purpose. 
 
Single first order was the most appropriate kinetic model for modelling purpose for the degradation of 
NOA 413161 and NOA 413163 in soil rGü?ä4?4 äけ Äah2h゜J? under anaerobic conditions in the 
dark in the laboratory at 20 °C and a test concentration of each 33 µg/kg.  
 
The half-lives were 976.4 days for NOA 413161 and 206.1 days for NOA 413163. 
 

I.  METHODS 
 
Soil residue data from the anaerobic soil degradation study M-123509-01-1 (Supplemental Dossier, 
KCA 7.1.2.1.4 /03) were used. In this study, the degradation of NOA 413161 and NOA 413163 was 
studied in soil xと$a)z?h zだ O゛7zöz_J (silt) under anaerobic conditions in the dark in the laboratory 
for 364 days, following an aerobic incubation phase of 30 days, at 20 °C and a test concentration of 
each 33 µg/kg. 
 
The kinetic analysis was performed according to FOCUS kinetics (2006) 1 using the software 
KinGUI 2 with four different kinetic models: single first order, first order multi compartment, hockey-
stick (double first order sequential) and double first order in parallel. Model input datasets were the 
residual amounts found in each replicate test system at each sampling interval. The initial recovery at 
DAT-0 was included in the parameter optimization procedure, but for optimal goodness of fit, the 
value was allowed to be estimated by the model. The most appropriate kinetic model was selected on 
the basis of a detailed statistical analysis including visual assessement of the goodness of the fits, chi2 
scaled-error criterion, t-test significance, correlation analysis and standard deviation. The DT50 value 
was calculated from the resulting kinetic parameters.  
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II.  RESULTS 
 
Single first order (SFO) was the most appropriate kinetic model for modelling purpose for the 
degradation of NOA 413161 and NOA 413163 in soil ü`kÜzaa0 ?& Uö5?bJc5. Table 7.1.2.1.4- 8 and 
Table 7.1.2.1.4- 9 are summarizing the results of the kinetic analysis. 
 
Table 7.1.2.1.4- 8: Kinetic parameters for the degradation of NOA 413161 in soil under 

anaerobic conditions for modelling purpose according to FOCUS 

Soil Kinetic Model 1 DT50 Chi2 Error t-test Visual 
  [days] [%]  Assessment 2 

4a`z6レ4c cグ Q8n*Jc・
? 

SFO 976.4 4.0 4.88 x 10-3 o 

1  SFO: single first order 
2  visual assessment: + = good, o = moderate 

 
Table 7.1.2.1.4- 9: Kinetic parameters for the degradation of NOA 413163 in soil under 

anaerobic conditions for modelling purpose according to FOCUS 

Soil Kinetic Model 1 DT50 Chi2 Error t-test Visual 
  [days] [%]  Assessment 2 

8)öUcezh cけ büoä8レcJ SFO 206.1 1.6 2.45 x 10-8 + 
1  SFO: single first order 
2  visual assessment: + = good 

 
III.  CONCLUSIONS 

 
The calculated half-lives for modelling purpose for the degradation of NOA 413161 and NOA 413163 
in soil under anaerobic conditions in the dark in the laboratory were 976.4 days for NOA 413161 and 
206.1 days for NOA 413163 in the tested soil. 
 
The results are included in the summary of the degradation rates of trifloxystrobin and its major 
degradation products in soil in the laboratory given in section CA 7.1.2.1. 
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CA 7.1.2.2  Field studies 
The dissipation and degradation of trifloxystrobin and its major photodegradation product 
CGA 357261 after soil incorporation under field conditions were studied at six sites in Germany, 
United Kingdom, France, Spain and Italy using unlabelled trifloxystrobin and CGA 357261 
formulated as WG 50 to fulfil the EFSA requirements to obtain DegT50 values in soil for modelling 
purpose (EFSA kinetics (2010) 3). The kinetic models and DT50 values used for modelling purpose 
(normalised to 20 °C and field capacity) and best-fit evaluation as well as formation fractions for 
major degradation products are summarized in Table 7.1.2.2- 2 to Table 7.1.2.2- 11, an overall 
summary for modelling purpose is given in Table 7.1.2.2- 1. 
 
Table 7.1.2.2- 1:  Overall summary of DegT50 values and formation fractions for degradation 

of trifloxystrobin and its major degradation products in soils for modelling 
purpose (normalised to 20 °C and field capacity) 

 DegT50 1 Formation Fraction 2 
Compound [days] [days] 

trifloxystrobin (EE) 1.69 N/A 
CGA 357261 (ZE) 0.44 N/A 
CGA 321113 (EE) 48.1 0.707 
CGA 373466 (ZE) 22.4 0.853 
NOA 413161 (ZE) 39.3 0.145 
NOA 413163 (EE) 39.3 0.317 
CGA 357276 (E) 51.7 0.068 
NOA 409480 (Z) 51.7 0.028 

N/A: not applicable 
1  geometric mean 
2  arithmetic mean 

 
Table 7.1.2.2- 2:  Overall summary of DegT50 values for degradation of trifloxystrobin in 

soils for modelling purpose (normalised to 20 °C and field capacity) 

Soil Texture Annex Point / Kinetic DegT50 2 
(Country) (USDA) Reference No Model 1 [days] 

uz!aiWl§`xf$ 
(Germany) 

loam (0-100 cm) KCA 7.1.2.2.1 /18 DFOP 1.13 

Wa゛゛8zjjzJ゜f 
(United Kingdom) 

sandy loam (0-75 cm) 
sandy clay loam (75-100 cm) 

KCA 7.1.2.2.1 /18 SFO 1.66 

öヶlt/_ 
(Northern France) 

silt Loam (0-100 cm) KCA 7.1.2.2.1 /18 SFO 1.69 

,Fl j・aTlz・ 6$ ソ!zJ 
(Southern France) 

silt loam (0-30 cm) 
silty clay loam (30-100 cm) 

KCA 7.1.2.2.1 /18 SFO 2.73 

juどl5l g-゛IQq? 
(Spain) 

loam (0-50 cm) 
sandy clay loam (50-100 cm) 

KCA 7.1.2.2.1 /18 SFO 1.10 

jäyUk` 
(Italy) 

silty clay loam (0-50 cm), 
silty clay (50-75 cm) 

clay loam (75-100 cm) 

KCA 7.1.2.2.1 /18 SFO 2.49 

   geomean 1.69 
1  SFO: single first order, DFOP: double first order in parallel 
2  for DFOP: DT50 was not calculated from the slow k-rate, DT50 is based on fit of the decline curve 
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Table 7.1.2.2- 3:  Overall summary of DT50 and DT90 values for degradation of 

trifloxystrobin in soils (best-fit) 

Soil Texture Annex Point / Kinetic DT50 DT90 
(Country) (USDA) Reference No Model 1 [days] [days] 

Wlcjy22a(($- 
(Germany) 

loam (0-100 cm) KCA 7.1.2.2.1 /15 DFOP 2.4 35.6 

Wc/aJ_ai51Iü 
(United Kingdom) 

sandy loam (0-75 cm) 
sandy clay loam (75-100 cm) 

KCA 7.1.2.2.1 /15 SFO 6.7 22.1 

Rvq/ji 
(Northern France) 

silt Loam (0-100 cm) KCA 7.1.2.2.1 /15 SFO 6.0 20.0 

>/, i・kcZlä b0 レ
(?J 

(Southern France) 

silt loam (0-30 cm) 
silty clay loam (30-100 cm) 

KCA 7.1.2.2.1 /15 SFO 6.7 22.3 

H:7t/$ )*q`4とä 
(Spain) 

loam (0-50 cm) 
sandy clay loam (50-100 cm) 

KCA 7.1.2.2.1 /15 FOMC 1.8 10.4 

V:zp!2 
(Italy) 

silty clay loam (0-50 cm), 
silty clay (50-75 cm) 

clay loam (75-100 cm) 

KCA 7.1.2.2.1 /15 FOMC 3.3 14.7 

1  SFO: single first order, FOMC: first order multi compartment, DFOP: double first order in parallel 
 
Table 7.1.2.2- 4:  Overall summary of DegT50 values for degradation of CGA 357261 in soils 

for modelling purpose (normalised to 20 °C and field capacity) 

Soil Texture Annex Point / Kinetic DegT50 2 
(Country) (USDA) Reference No Model 1 [days] 

la-():Wxv§z3 
(Germany) 

loam (0-100 cm) KCA 7.1.2.2.1 /19 DFOP 0.09 

W:Jn5cjag)kc 
(United Kingdom) 

sandy loam (0-75 cm) 
sandy clay loam (75-100 cm) 

KCA 7.1.2.2.1 /19 SFO 0.61 

oRjtj§ 
(Northern France) 

silt Loam (0-100 cm) KCA 7.1.2.2.1 /19 HS 0.12 

>:, j32zァ/z *d XfzJ 
(Southern France) 

silt loam (0-30 cm) 
silty clay loam (30-100 cm) 

KCA 7.1.2.2.1 /19 SFO 1.35 

Qj:§0l )ど§!29ä 
(Spain) 

loam (0-50 cm) 
sandy clay loam (50-100 cm) 

KCA 7.1.2.2.1 /19 SFO 0.95 

*dQjä( 
(Italy) 

silty clay loam (0-50 cm), 
silty clay (50-75 cm) 

clay loam (75-100 cm) 

KCA 7.1.2.2.1 /19 SFO 0.88 

   geomean 0.44 
1  SFO: single first order, DFOP: double first order in parallel, HS: hockey stick 
2  for DFOP and HS: DT50 was not calculated from the slow k-rate, DT50 is based on fit of the decline curve 
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Table 7.1.2.2- 5:  Overall summary of DT50 and DT90 values for degradation of CGA 357261 

in soils (best-fit) 

Soil Texture Annex Point / Kinetic DT50 DT90 
(Country) (USDA) Reference No Model 1 [days] [days] 

j_・?1W)(cfj7 
(Germany) 

loam (0-100 cm) KCA 7.1.2.2.1 /16 DFOP 0.9 7.5 

Wtj?7no?J`o? 
(United Kingdom) 

sandy loam (0-75 cm) 
sandy clay loam (75-100 cm) 

KCA 7.1.2.2.1 /16 DFOP 2.6 9.0 

_lgBt/ 
(Northern France) 

silt Loam (0-100 cm) KCA 7.1.2.2.1 /16 FOMC 2.2 17.5 

>l, i_äァ/cp g8 H!?J 
(Southern France) 

silt loam (0-30 cm) 
silty clay loam (30-100 cm) 

KCA 7.1.2.2.1 /16 DFOP 3.2 13.0 

Q$::iü 4w)`゜vz 
(Spain) 

loam (0-50 cm) 
sandy clay loam (50-100 cm) 

KCA 7.1.2.2.1 /16 FOMC 1.6 6.8 

jü-Äc* 
(Italy) 

silty clay loam (0-50 cm), 
silty clay (50-75 cm) 

clay loam (75-100 cm) 

KCA 7.1.2.2.1 /16 FOMC 0.8 4.8 

1  FOMC: first order multi compartment, DFOP: double first order in parallel 
 
Table 7.1.2.2- 6:  Overall summary of DegT50 values and formation fractions for degradation 

of CGA 321113 in soils for modelling purpose (normalised to 20 °C and 
field capacity) 

Soil Texture Annex Point / Formation Kinetic DegT50 
(Country) (USDA) Reference No Fraction Model 1 [days] 

j9IWöäI5äIj5 
(Germany) 

loam (0-100 cm) KCA 7.1.2.2.1 /18 0.680 SFO 52.4 

WatäJf4ziö_7 
(United Kingdom) 

sandy loam (0-75 cm) 
sandy clay loam (75-100 cm) 

KCA 7.1.2.2.1 /18 0.830 SFO 24.7 

$ji/ヶ゜ 
(Northern France) 

silt Loam (0-100 cm) KCA 7.1.2.2.1 /18 0.556 SFO 53.0 

l,P i6§ヮta? hv Jレ
(c 

(Southern France) 

silt loam (0-30 cm) 
silty clay loam (30-100 cm) 

KCA 7.1.2.2.1 /18 0.688 SFO 95.8 

Yü:töt _rY6_)e 
(Spain) 

loam (0-50 cm) 
sandy clay loam (50-100 cm) 

KCA 7.1.2.2.1 /18 0.488 SFO 23.7 

Vvz!j_ 
(Italy) 

silty clay loam (0-50 cm), 
silty clay (50-75 cm) 

clay loam (75-100 cm) 

KCA 7.1.2.2.1 /18 1.000 SFO 79.8 

  arithmetic mean 0.707 geomean 48.1 
1  SFO: single first order 
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Table 7.1.2.2- 7:  Overall summary of DegT50 values and formation fractions for degradation 

of CGA 373466 in soils for modelling purpose (normalised to 20 °C and 
field capacity) 

Soil Texture Annex Point / Formation Kinetic DegT50 
(Country) (USDA) Reference No Fraction Model 1 [days] 

?1)oW/§x(`äl 
(Germany) 

loam (0-100 cm) KCA 7.1.2.2.1 /19 0.640 SFO 6.86 

a0q?WiiaJ8f§ 
(United Kingdom) 

sandy loam (0-75 cm) 
sandy clay loam (75-100 cm) 

KCA 7.1.2.2.1 /19 1.000 SFO 8.57 

tthBbi 
(Northern France) 

silt Loam (0-100 cm) KCA 7.1.2.2.1 /19 0.618 SFO 29.1 

=i, h6ァ/t?ä x3 ÖJfa 
(Southern France) 

silt loam (0-30 cm) 
silty clay loam (30-100 cm) 

KCA 7.1.2.2.1 /19 1.000 SFO 91.0 

j/Ä:7h fH・qI6? 
(Spain) 

loam (0-50 cm) 
sandy clay loam (50-100 cm) 

KCA 7.1.2.2.1 /19 0.860 SFO 14.5 

1c§H:! 
(Italy) 

silty clay loam (0-50 cm), 
silty clay (50-75 cm) 

clay loam (75-100 cm) 

KCA 7.1.2.2.1 /19 1.000 SFO 56.1 

  arithmetic mean 0.853 geomean 22.4 
1  SFO: single first order 

 
Table 7.1.2.2- 8:  Overall summary of DegT50 values and formation fractions for degradation 

of NOA 413161 in soils for modelling purpose (normalised to 20 °C and 
field capacity) 

Soil Texture Annex Point / Formation Kinetic DegT50 
(Country) (USDA) Reference No Fraction Model 1 [days] 

z(!゛lW/x゜c!$ 
(Germany) 

loam (0-100 cm) KCA 7.1.2.2.1 /18 0.071 SFO 66.1 

W?tJ§)・/c§ba 
(United Kingdom) 

sandy loam (0-75 cm) 
sandy clay loam (75-100 cm) 

KCA 7.1.2.2.1 /18 0.263 SFO 30.7 

R/iü:v 
(Northern France) 

silt Loam (0-100 cm) KCA 7.1.2.2.1 /18 - 2 SFO - 2 

jF, iä8dZ:z $・ (JQa 
(Southern France) 

silt loam (0-30 cm) 
silty clay loam (30-100 cm) 

KCA 7.1.2.2.1 /18 0.078 SFO 26.0 

lH:do: Äx-8゜ä! 
(Spain) 

loam (0-50 cm) 
sandy clay loam (50-100 cm) 

KCA 7.1.2.2.1 /18 0.259 SFO 34.9 

Okj?)x 
(Italy) 

silty clay loam (0-50 cm), 
silty clay (50-75 cm) 

clay loam (75-100 cm) 

KCA 7.1.2.2.1 /18 0.055 SFO 50.8 

  arithmetic mean 0.145 geomean 39.3 
1  SFO: single first order 
2  value excluded from the calculation of arithmetic or geometric mean due to unreliable statistical parameters 
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Table 7.1.2.2- 9:  Overall summary of DegT50 values and formation fractions for degradation 

of NOA 413163 in soils for modelling purpose (normalised to 20 °C and 
field capacity) 

Soil Texture Annex Point / Formation Kinetic DegT50 
(Country) (USDA) Reference No Fraction Model 1 [days] 

W/üa`$:kIä(゛ 
(Germany) 

loam (0-100 cm) KCA 7.1.2.2.1 /19 - 2 SFO 53.0 

Wtjä0?Jüö)$ä 
(United Kingdom) 

sandy loam (0-75 cm) 
sandy clay loam (75-100 cm) 

KCA 7.1.2.2.1 /19 0.457 SFO 87.4 

Rvj2:t 
(Northern France) 

silt Loam (0-100 cm) KCA 7.1.2.2.1 /19 0.498 SFO 29.9 

F,: ?§?T:jp k5 JA(ä 
(Southern France) 

silt loam (0-30 cm) 
silty clay loam (30-100 cm) 

KCA 7.1.2.2.1 /19 0.185 SFO 36.5 

ti:Övq 4!dzfÖ$ 
(Spain) 

loam (0-50 cm) 
sandy clay loam (50-100 cm) 

KCA 7.1.2.2.1 /19 0.332 SFO 25.2 

ü?-3Oj 
(Italy) 

silty clay loam (0-50 cm), 
silty clay (50-75 cm) 

clay loam (75-100 cm) 

KCA 7.1.2.2.1 /19 0.115 SFO 28.7 

  arithmetic mean 0.317 geomean 39.3 
1  SFO: single first order 
2  value excluded from the calculation of arithmetic mean due to unreliable statistical parameters 

 
Table 7.1.2.2- 10:  Overall summary of DegT50 values and formation fractions for degradation 

of CGA 357276 in soils for modelling purpose (normalised to 20 °C and 
field capacity) 

Soil Texture Annex Point / Formation Kinetic DegT50 
(Country) (USDA) Reference No Fraction Model 1 [days] 

t(゜zW98ä-`l* 
(Germany) 

loam (0-100 cm) KCA 7.1.2.2.1 /18 0.072 SFO 36.5 

atäW/Jqp*`1c 
(United Kingdom) 

sandy loam (0-75 cm) 
sandy clay loam (75-100 cm) 

KCA 7.1.2.2.1 /18 0.098 SFO 80.2 

öjiRi* 
(Northern France) 

silt Loam (0-100 cm) KCA 7.1.2.2.1 /18 0.062 SFO 36.1 

/,F /?5_Z/a np ソz`J 
(Southern France) 

silt loam (0-30 cm) 
silty clay loam (30-100 cm) 

KCA 7.1.2.2.1 /18 - 2 SFO - 2 

*゜:Y/: uz9(ロ1f 
(Spain) 

loam (0-50 cm) 
sandy clay loam (50-100 cm) 

KCA 7.1.2.2.1 /18 0.077 SFO 45.5 

t?!U3u 
(Italy) 

silty clay loam (0-50 cm), 
silty clay (50-75 cm) 

clay loam (75-100 cm) 

KCA 7.1.2.2.1 /18 0.032 SFO 76.5 

  arithmetic mean 0.068 geomean 51.7 
1  SFO: single first order 
2  value excluded from the calculation of arithmetic or geometric mean due to unreliable statistical parameters 
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Table 7.1.2.2- 11:  Overall summary of DegT50 values and formation fractions for degradation 

of NOA 409480 in soils for modelling purpose (normalised to 20 °C and 
field capacity) 

Soil Texture Annex Point / Formation Kinetic DegT50 
(Country) (USDA) Reference No Fraction Model 1 [days] 

W/゛äk9ä!`b(/ 
(Germany) 

loam (0-100 cm) KCA 7.1.2.2.1 /19 0.006 SFO 97.3 

WjtJv?z?1gkf 
(United Kingdom) 

sandy loam (0-75 cm) 
sandy clay loam (75-100 cm) 

KCA 7.1.2.2.1 /19 0.041 SFO 95.5 

jtdゕ§j 
(Northern France) 

silt Loam (0-100 cm) KCA 7.1.2.2.1 /19 0.025 SFO 34.7 

F,l Lj_lax? 9x どä-J 
(Southern France) 

silt loam (0-30 cm) 
silty clay loam (30-100 cm) 

KCA 7.1.2.2.1 /19 - 2 SFO 111.1 

Xl56i/ gäIkID゛ 
(Spain) 

loam (0-50 cm) 
sandy clay loam (50-100 cm) 

KCA 7.1.2.2.1 /19 0.035 SFO 18.1 

tuz`8V 
(Italy) 

silty clay loam (0-50 cm), 
silty clay (50-75 cm) 

clay loam (75-100 cm) 

KCA 7.1.2.2.1 /19 0.035 SFO 29.7 

  arithmetic mean 0.028 geomean 51.7 
1  SFO: single first order 
2  value excluded from the calculation of arithmetic mean due to unreliable statistical parameters 

 

CA 7.1.2.2.1  Soil dissipation studies 
The dissipation and degradation of trifloxystrobin in soil under field conditions were evaluated during 
the Annex I inclusion using unlabelled trifloxystrobin formulated as WG 50 as well as  
[14C-TP]trifloxystrobin formulated as EC 250, and were accepted by the European Commission 
(SANCO/4339/2000-Final, 7 April 2003). The following studies are included in the Baseline Dossier:  
 

Annex Point / Reference No Author(s) Year Document No 
KCA 7.1.2.2.1 /01 Z/1j.`$ä: ,ぉ 1997 M-033482-01-1 
KCA 7.1.2.2.1 /02 Etoua:`:. ャ, 1997 M-033486-01-1 
KCA 7.1.2.2.1 /03 gョa.Z-lt/ C, 1997 M-033490-01-1 
KCA 7.1.2.2.1 /04 Zt?.Iョbji ゅ, 1997 M-033493-01-1 
KCA 7.1.2.2.1 /05 !:yiaZ7:. ヶ, 1997 M-033496-01-1 
KCA 7.1.2.2.1 /06 Zjョiz/.)k ,ぃ 1997 M-033502-01-1 
KCA 7.1.2.2.1 /07 P/.えjk s, N, 1998 M-033504-01-1 
KCA 7.1.2.2.1 /08 P龼t/ü. s, Ö, 1998 M-033514-01-1 
KCA 7.1.2.2.1 /09 L!c:*4tl. ュ, 1999 M-051252-01-1 
KCA 7.1.2.2.1 /10 -jZv6icl. B, 1999 M-051419-01-1 
KCA 7.1.2.2.1 /11 E`./x4/ci ゅ, 1999 M-051248-01-1 
KCA 7.1.2.2.1 /12 üJJN(. Ö, 1997 M-033523-02-1 
KCA 7.1.2.2.1 /13 ä.S/・ä8ah A, 1998 M-033520-01-1 
KCA 7.1.2.2.1 /14 6?a.Pzr?! N, 2001 M-064112-01-1 
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Three additional studies have been performed for trifloxystrobin and its major photodegradation 
product CGA 357261 and are submitted within this Supplemental Dossier for the trifloxystrobin 
renewal of approval because the existing field dissipation studies do not fulfil the EFSA requirements 
to obtain DegT50 values in soil for modelling purpose (EFSA (2010) 3). Furthermore, updated kinetic 
evaluations of the degradation behaviours of trifloxystrobin and its major degradation products in soil 
under field conditions have been performed according to FOCUS kinetics (2006) 1 to derive kinetic 
parameters suitable for modelling purpose and environmental risk assessment. A summary of 
degradation rates of trifloxystrobin and its major degradation products in soil under field conditions is 
given in section CA 7.1.2.2. 
 
 

Report: KCA 7.1.2.2.1 /15; Ää:・グäe゜d. O; W?/q.üöc ,み; 2013; amended 2013-09-
02 

Title: Amendment No. 1 to Determination of the Residues of Trifloxystrobin in/on Soil 
after Spraying of Trifloxystrobin WG 50 in the Field in Germany, the United 
Kingdom, France, Spain and Italy 

Report No: 11-2710 
Document No: M-462061-02-1 
Guidelines: - EFSA Guidance for Evaluating Laboratory and Field Dissipation Studies to 

obtain DegT50 Values of Plant Protection Products in Soil 
- Commission Directive 95/36/EC amending Council Directive 91/414/EEC 
- SETAC Procedures for Assessing the Environmental Fate and Ecotoxicity of 

Pesticides 
- BBA guideline, part IV, 4-1 
- ECPA Guidance Document on Field Soil Dissipation Studies 

GLP: Yes 
Justification: New data / guideline requirement:  

Degradation of trifloxystrobin in soil under field conditions to fulfil the EFSA 
requirements to obtain DegT50 values in soil for modelling purpose (EFSA 
kinetics (2010) 3) 

 
Executive Summary 
 
Soil dissipation of trifloxystrobin was studied after pre-emergence application of trifloxystrobin 
WG 50 on bare soil plots under field conditions for up to 733 days at the six sites ):Wtn2z-4ä(x 
(Germany), Wa:zjäJ248I§ (United Kingdom), ぃüit0j (Northern France), Pi, z?ァ/lqö 4* fK?J 
(Southern France), j7:wt1 Ä81ägf! (Spain) and 5c!Oiü (Italy). Additionally, kinetic data for a possible 
evaluation of the formation fractions of the trifloxystrobin degradation products CGA 321113, 
NOA 413161 and CGA 357276 were determined. 
 
A nominal study application rate of 0.125 L per hectare, corresponding to nominal 187.5 g per hectare 
trifloxystrobin, was applied. Trifloxystrobin WG 50 was immediately incorporated into the soil after 
spraying.  
 
Trifloxystrobin is rapidly degraded in soil to CGA 321113 by ester cleavage. Therefore, the total 
amounts of trifloxystrobin and CGA 321113 (expressed as trifloxystrobin equivalents) were calculated 
for total residues at study start (DAT-0). Significant amounts of NOA 413161 were detected at Xthix: 
K$I*I9c at DAT-0 and were additionally included in the calculation of the total residues at DAT-0 
(expressed as trifloxystrobin equivalents). The total residues detected at DAT-0 were 174 g/ha at 
W/ü)(xä(öai8, 140 g/ha at WzzJ3dcjtö)7, 167 g/ha at j:ぃ゜/゜, 114 g/ha at F:, jvLi?゛a 61 JÖ-?, 
201 g/ha at ljq/A3 4-Ag2c! and 165 g/ha at Yt8?fq, corresponding to 93, 75, 89, 61, 107 and 88% of 
the nominal application rate, respectively. 
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The amount of trifloxystrobin (total residues) decreased from DAT-0 to study end (DAT-733) from 
174 to 0.49 g/ha at yz8Wj・öcIII/, from DAT-0 to DAT-708 from 140 to 0.39 g/ha at WatJ・08(öjcä, 
from DAT-0 to DAT-680 from 167 to 0.44 g/ha at *j:qR:, from DAT-0 to DAT-727 from 114 to 
0.17 g/ha at ,P: ヮ:?qä/7 7g wIcJ, from DAT-0 to DAT-686 from 201 to 0.10 g/ha at Qlx:t2 -V7hc(q 
and from DAT-0 to DAT-661 from 165 to 0.33 g/ha at tq)6Üä. 
 
Residues of trifloxystrobin were primarily detected in the top 0-10 cm of soil, except for some very 
low residues detected down to a depth of 20-30 cm. 
 
Dissipation and degradation of trifloxystrobin was accompanied by the formation of its degradation 
products CGA 321113, NOA 413161 and CGA 357276. 
 
CGA 321113 amounted to maxima (trifloxystrobin equivalents) of 77.4 to 157 g/ha between DAT-8 
and DAT-59 in the entire soil profiles. The major part of the residues was detected in the top 0-20 cm 
soil layer. Residues above the LOQ were detected down to a depth of 40-50 cm. At Ytpc-・, residues 
between LOD and LOQ were detected down to a depth of 90-100 cm. 
 
NOA 413161 amounted to maxima (trifloxystrobin equivalents) of 1.17 to 14.5 g/ha between DAT-90 
and DAT-360 in the entire soil profiles. The major part of the residues was detected in the top 0-20 cm 
soil layer. Residues above the LOQ were detected down to a depth of 50-60 cm, except of 
ttzg1(WcJh0a and v//pB:, where low residues were detected down to a depth of 90-100 cm. 
 
CGA 357276 amounted to maxima (trifloxystrobin equivalents) of 1.12 to 2.49 g/ha between DAT-28 
and DAT-360 in the entire soil profiles. The major part of the residues was detected in the top 0-20 cm 
soil layer and no residues were detected below a depth of 30-40 cm. 
 
The experimental data could be described by a single first order kinetic model for jaJk`aWai1ü0, 2う
li:q and j,F täZl1xz hb fäHJ, by a first order multi compartment kinetic model for :§Yi゜t u*゛)とcI 
and t(V4e7, and by a double first order in parallel kinetic model for :゛c(c:gWh-vf. The half-life of 
trifloxystrobin under field conditions was 2.4, 6.7, 6.0, 6.7, 1.8 and 3.3 days at site WjöI)jux?`4z, 
W?cJü・/j5)g?, y8う:/t, P:, 50Lilz? ü* HIJc, Ql5d:t 4I7Vkz! and 4§レ:c), respectively. The 
corresponding DT90 value was 35.6, 22.1, 20.0, 22.3, 10.4 and 14.7 days, respectively. 
 

I.  MATERIALS AND METHODS 
 
A.  MATERIALS 
 
1.  Test Item 
trifloxystrobin formulated as WG 50 (wettable granulate, 50% w/w trifloxystrobin) 
Certificate of Analysis: FAR 01568-00 
Batch ID: EDFL011509 
Specification No: 102000007798-02 

 
2.  Test Sites 
Six sites were selected (see Table 7.1.2.2.1- 1), which are typical for the ecoregions of Southern and 
Northern Europe. The sites were neither subjected to erosion, flooding nor run-off. The test plots had 
no significant slope and were largely free of stones. A field soil dissipation trial consisted of a treated 
and an untreated plot at each test site. The control plots were located at least 5 meters away from the 
treated plots. The selected sites have not been treated with chemicals which could influence the 
dissipation behaviour of trifloxystrobin or which could interfere with the analysis of the individual 
residues in soil.  
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Table 7.1.2.2.1- 1:  Location, site description and climatic data of test sites 

Site ID tb`゛WhcI)üäi 
(Germany) 

aj8voäWj?J(0 
(United Kingdom) 

3:3さji 
(Northern France) 

Site Designation W゜・äf)I/dj4z, 
Germany, !h(cqK)h0äJlzi 

:/?J$§(8Wzh?, United 
Kingdom, txゕ レ(kx

゛* 

:さ7lt§, France, cァ
J <gfz?ä:ijJ 

Geographic Location    
City §0c!h:gWj)äf Wz:q゛äizJ8`$ :üヶb/t 
Country Germany United Kingdom France 
Ecoregion Northern Europe Northern Europe Northern Europe 

GPS Coordinates ソ,grk38`8ö°,hh ( 
ァ.üpu°.x*4xrkf3,- 

9°ü_))V,9,öq` 
ux°ub(xW.4,b`r 

レu°,v)95),kv_$ ! 
.2uy$,$-Tq°.1(xn` 

Plot Size [m2] 225 320 360 
Distance from weather station 
used for climatic measurements 

in 20 km distance from 
trial plot 

at trial location (in 
< 500 m distance) 

in 5 km distance 
from trial plot 

Meteorological conditions 
compared to long-term average 
within normal levels (Yes/No) 

Overall: Yes Overall: Yes, but 2011 
was drier and 2012 

wetter 

Overall: Yes, but 
winter and spring 
2013 were drier 

Textural Class (USDA)    
Soil  0-30 cm loam sandy loam silt loam 
Depth 30-50 cm loam sandy loam silt loam 
[cm] 50-75 cm loam sandy loam silt loam 
 75-100 cm loam sandy clay loam silt loam 

 
Table 7.1.2.2.1- 1 (continued) 

Site ID =j, xヮ:tadz 6ü NäJ` 
(Southern France) 

Qn//u/ vu`7fKc 
(Spain) 

Q?)i7g 
(Italy) 

Site Designation ,+j Zz$u?lt _§ HfzJ, 
France, れzJ o7 さö

゜ 

tdレ:2/ Aö-7!6?, Spain, 
>ndtj5q 7 Parcela 54 

とjo-cx, Italy, äah:5.れ
I: *1゛dk Öivc`8 

Geographic Location    
City =,l Z7xj:cc *b äJO- Ä/jt゜9 0Xd?fp( t_NzIb 
Country France Spain Italy 
Ecoregion Southern Europe Southern Europe Southern Europe 

GPS Coordinates Ux!*-(.・゛°.8$ 2x 
Z,°.yö8üx5k`4 o`) 

w,x゜,7üb゜!°f§ ゜` 
,9x°hr8)fL0.7g,5$ 

Ä$°-,yp),9,_g04r 
ヮ,・°üx(5ü-(_2,1 ゛ 

Plot Size [m2] 296 300 720 
Distance from weather station 
used for climatic measurements 

in 7 km distance from 
trial plot 

at trial location (in 
< 500 m distance) 

in 10 km distance from 
trial plot 

Meteorological conditions 
compared to long-term average 
within normal levels (Yes/No) 

Overall: Yes, but 
2011 was drier 

Overall: Yes Overall: Yes, but winter 
and spring 2013 were 

very wet 
Textural Class (USDA)    

Soil  0-30 cm silt loam loam silty clay loam 
Depth 30-50 cm silty clay loam loam silty clay loam 
 50-75 cm silty clay loam sandy clay loam silty clay 
 75-100 cm silty clay loam sandy clay loam clay loam 

GPS: global positioning system 
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USDA: United States Department of Agriculture 
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B.  STUDY DESIGN 
 
1.  Experimental Conditions 
Trifloxystrobin WG 50 is a granule formulation containing 50% w/w trifloxystrobin. The test item was 
applied once on bare soil plots using Knapsack sprayers with a nominal application rate of 
0.3750 kg/ha in 300 L water/ha, corresponding to 0.1875 kg trifloxystrobin/ha. 
 
Prior to spraying the test item onto the soil, the plots were prepared to have a fine crumb structure and 
a fine seedbed. Grass was sown after spraying of the test item at t:JybW?cqI゛?, tぉ9tt5 and äyOjö!, 
and before spraying of the test item at /,t7F,ァia゜ä 1q YIäJ and t9とip: *5f!Üoc. At y2f`!Wtcpcj6, 
the incorporation of the test item into the soil and the sowing of grass were performed simultaneously. 
The test item was incorporated into the soil up to a depth of approximately 8 to 10 cm immediately 
after application using a curry comb at vxc`c-jW:r49, a rotary harrow with roll at W/cJudä/゜(5a and 
Äh(vtc, a hay bob harrow at 1うltt7 and P,j ァlz゜alö 9b K-äJ, and a hay bob harrow with roll at 
t$lHlx ゛N65e-`.  
 
Air temperature, precipitation including irrigation, and sunshine data were recorded during the field 
soil dissipation trial at all sites.  
 
Soil dissipation of trifloxystrobin was studied for up to 733 days 
 
2.  Sampling 
Soil cores were taken to a depth of 10 cm using a soil piercer (Ø 50 mm) before application from the 
untreated control plots (10 to 20 soil cores) and immediately after application and incorporation of the 
test item into the soil from the treated plots (40 soil cores, DAT-0 samples). All subsequent samplings 
were performed using a ”Wacker Hammer” (Ø 48 to 50 mm). At each sampling interval 20 soil cores 
from the treated plots were taken. The sampling spots were distributed randomly over the plots to 
obtain representative samples.  
 
In all treated plots of the trials the soil cores were taken to a maximum depth of 100 cm on the 
following occasions: 0 (2 samplings post-incorporation, each 0-10 cm depth), 2-4, 6-8, 13-15, 28 (each 
0-30 cm depth), 56-62, 83-91, (each 0-50 cm depth), and 118-130, 170-182, 356-371, 535-545 and 
661-733 (each 0-100 cm depth) days after treatment (DAT). From the control plots, samples were 
taken on the following occasions: 0 days before application, 356-371 and 661-733 days after 
treatment. 
 
In addition, samples for soil characterisation (10 to 20 soil cores, 0-100 cm depth) were taken before 
application from the treated plots, except of ä/-Wi?Jg$göa for which the soil characterisation sample 
was taken at DAT-99 from the treated plot of a parallel study due to a time conflict.  
 
The soil cores were stored dark immediately after sampling and were deep-frozen within 24 hours 
(DAT-0 samples within 6 hours). The frozen soil cores were cut into 10 cm segments and each horizon 
(laboratory samples) was milled separately in a hammer mill and carefully homogenized. An aliquot 
of each laboratory sample (analytical samples) was used for analysis. Soil cores and samples were 
stored in the dark at ≤ -18 °C.  
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3.  Analytical Procedures 
The analytical method 01327/M001 (M-464872-01-1, Supplemental Dossier, KCA 4.1.2 /24) was 
developed for the determination of trifloxystrobin and its degradation products CGA 357261, 
CGA 321113, CGA 373466, NOA 413161, NOA 413163, CGA 357276 and NOA 409480 in soil. Soil 
samples of 20 g were extracted three times at ambient temperature using a shaker and once by 
microwave-accelerated extraction at 70 °C using acetonitrile/water 4/1 (v/v). After each extraction 
step, extract and soil were separated by centrifugation (> 500 x g) and decantation. The soil extracts 
were combined, internal stable-labelled standards added and an aliquot of the combined soil extract 
was analysed by reversed phase HPLC-MS/MS in multiple reaction monitoring mode. The method 
was validated using three different soils. The limit of detection and limit of quantitation were 0.03 and 
0.1 μg/kg for each analyte, respectively. 
 
During analysis of the dissipation samples of the current study, concurrent recovery samples were 
prepared freshly by fortification of control samples with test item trifloxystrobin and reference items 
CGA 321113, NOA 413161 and CGA 357276 at levels of 0.1 and 1 µg/kg and processed in parallel to 
the dissipation samples. The mean recoveries were 105% (RSD 8.2%) for trifloxystrobin, 103% 
(RSD 9.9%) for CGA 321113, 89% (RSD 13.4%) for NOA 413161 and 93% (RSD 10.8%) for 
CGA 357276. 
 
The degradation kinetics of the test item was determined according to FOCUS kinetics (2006) 1 using 
the software KinGUI 2 with three different kinetic models: single first order, first order multi 
compartment and double first order in parallel. Model input datasets were the residual amounts found 
in each replicate test system at each sampling interval. The initial total recovery at DAT-0 
(2 samplings after incorporation) was included in the parameter optimization procedure, but for 
optimal goodness of fit, the value was allowed to be estimated by the model. The best-fit kinetic 
model was selected on the basis of the chi2 scaled-error criterion and on the basis of a visual 
assessment of the goodness of the fits. DT50 and DT90 values were calculated from the resulting kinetic 
parameters. 
 

II.  RESULTS AND DISCUSSION 
 
A. DATA 
 
Table 7.1.2.2.1- 2: Residues of trifloxystrobin in soil at zrWjx゛!xäIl§ (Germany), mean 

values (sum of 0-100 cm) expressed as g/ha 
  

DAT 
Compound Mean 1 0 2, 3 0 2, 3 3 6 14 28 56 91 124 182 368 543 733 

trifloxystrobin Mean 158 99.1 87.6 38.1 40.3 25.5 7.46 3.10 2.15 1.11 1.35 0.49 0.49 
CGA 321113 Mean 70.3 45.1 49.8 71.6 79.7 84.7 98.5 78.2 45.1 27.3 21.2 7.51 7.24 
NOA 413161 Mean <LOD <LOD <LOD <LOD <LOD 0.04 0.66 2.09 4.23 3.55 1.00 1.01 0.27 
CGA 357276 Mean 0.07 (0.02) 0.08 0.13 0.20 0.56 1.27 1.95 2.29 1.26 1.51 0.61 0.73 

DAT: days after treatment, values in (brackets) are given as ½ LOD according to FOCUS kinetics (2006) 1 
1  trifloxystrobin equivalents, sum of 0-100 cm 
2  DAT-0 single values (trifloxystrobin): 156, 160 g/ha (mean 158 g/ha); 116, 86.1, 95.3, 99.2 g/ha (mean 

99.2 g/ha); overall mean 119 g/ha = 63% of nominal application rate of 187.5 g/ha 
3  DAT-0 single values (total residues (trifloxystrobin equivalents) = trifloxystrobin + CGA 321113): 224, 

238 g/ha (mean 231 g/ha); 169, 127, 142, 146 g/ha (mean 146 g/ha); overall mean 174 g/ha = 93% of 
nominal application rate of 187.5 g/ha 
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Table 7.1.2.2.1- 3: Residues of trifloxystrobin in soil at W?cJp8c/:ü3- (United Kingdom), 

mean values (sum of 0-100 cm) expressed as g/ha 
  

DAT 
Compound Mean 1 0 2, 3 0 2, 3 4 8 15 28 62 91 130 174 371 545 708 

trifloxystrobin Mean 99.4 108 87.6 76.4 15.9 9.6 3.71 3.40 2.12 1.63 1.11 0.45 0.39 
CGA 321113 Mean 38.3 32.6 37.2 66.2 84.4 97.2 58.7 61.3 35.4 22.6 8.63 2.71 1.90 
NOA 413161 Mean <LOD (0.02) 0.20 0.28 1.83 5.05 7.74 11.8 13.7 14.5 5.84 1.54 0.57 
CGA 357276 Mean (0.02) 0.06 0.09 0.20 0.98 1.81 2.12 2.49 2.08 1.98 1.36 0.61 0.57 

DAT: days after treatment, values in (brackets) are given as ½ LOD according to FOCUS kinetics (2006) 1 
1  trifloxystrobin equivalents, sum of 0-100 cm 
2  DAT-0 single values (trifloxystrobin): 103, 69.1, 103, 122 g/ha (mean 99.3 g/ha); 98.9, 118 g/ha (mean 

108 g/ha); overall mean 102 g/ha = 55% of nominal application rate of 187.5 g/ha 
3  DAT-0 single values (total residues (trifloxystrobin equivalents) = trifloxystrobin + CGA 321113): 140, 

91.1, 153, 172 g/ha (mean 139 g/ha); 128, 156 g/ha (mean 142 g/ha); overall mean 140 g/ha = 75% of 
nominal application rate of 187.5 g/ha 

 
Table 7.1.2.2.1- 4: Residues of trifloxystrobin in soil at ぉ・ntjt (Northern France), mean 

values (sum of 0-100 cm) expressed as g/ha 
  

DAT 
Compound Mean 1 0 2, 3 0 2, 3 3 7 14 28 59 90 119 181 356 540 680 

trifloxystrobin Mean 125 178 89.8 90.6 31.4 5.36 1.15 1.83 1.12 0.74 0.64 0.32 0.44 
CGA 321113 Mean 10.7 18.1 23.5 29.6 68.7 61.6 77.4 60.8 48.7 55.4 21.7 3.56 3.07 
NOA 413161 Mean (0.02) <LOD (0.03) 0.13 0.54 1.81 3.87 5.85 4.15 11.6 4.16 7.51 0.77 
CGA 357276 Mean <LOD (0.02) (0.03) 0.12 0.24 0.38 0.62 0.96 1.18 1.11 1.24 0.74 0.67 

DAT: days after treatment, values in (brackets) are given as ½ LOD according to FOCUS kinetics (2006) 1 
1  trifloxystrobin equivalents, sum of 0-100 cm 
2  DAT-0 single values (trifloxystrobin): 120, 131 g/ha (mean 126 g/ha); 161, 196 g/ha (mean 179 g/ha); 

overall mean 152 g/ha = 81% of nominal application rate of 187.5 g/ha 
3  DAT-0 single values (total residues (trifloxystrobin equivalents) = trifloxystrobin + CGA 321113): 131, 

142 g/ha (mean 137 g/ha); 178, 216 g/ha (mean 197 g/ha); overall mean 167 g/ha = 89% of nominal 
application rate of 187.5 g/ha 

 
Table 7.1.2.2.1- 5: Residues of trifloxystrobin in soil at j,P ァj:akcp ky N(aJ (Southern 

France), mean values (sum of 0-100 cm) expressed as g/ha 
  

DAT 
Compound Mean 1 0 2, 3 0 2, 3 3 7 13 28 62 83 118 180 361 543 727 

trifloxystrobin Mean 111 104 93.5 61.3 21.6 3.53 0.99 0.99 0.51 0.44 0.28 0.39 0.17 
CGA 321113 Mean 6.10 6.08 20.5 46.0 78.5 56.5 51.7 67.2 45.5 35.7 15.6 11.3 7.28 
NOA 413161 Mean <LOD (0.02) 0.08 0.13 0.34 0.54 0.77 0.88 1.17 0.91 0.95 0.28 0.29 
CGA 357276 Mean <LOD (0.02) 0.15 0.23 0.66 1.12 0.74 0.96 0.55 0.64 0.61 0.53 0.47 

DAT: days after treatment, values in (brackets) are given as ½ LOD according to FOCUS kinetics (2006) 1 
1  trifloxystrobin equivalents, sum of 0-100 cm 
2  DAT-0 single values (trifloxystrobin): 110, 112 g/ha (mean 111 g/ha); 98.0, 110 g/ha (mean 104 g/ha); 

overall mean 108 g/ha = 57% of nominal application rate of 187.5 g/ha 
3  DAT-0 single values (total residues (trifloxystrobin equivalents) = trifloxystrobin + CGA 321113): 117, 

118 g/ha (mean 118 g/ha); 104, 116 g/ha (mean 110 g/ha); overall mean 114 g/ha = 61% of nominal 
application rate of 187.5 g/ha 
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Table 7.1.2.2.1- 6: Residues of trifloxystrobin in soil at Ütb:0: k)zY3h) (Spain), mean values 

(sum of 0-100 cm) expressed as g/ha 
  

DAT 
Compound Mean 1 0 2, 3 0 2, 3 2 8 14 28 62 90 119 170 366 540 686 

trifloxystrobin Mean 176 150 91.0 37.0 5.95 2.18 0.67 0.40 0.35 (0.03) 0.27 0.10 0.10 
CGA 321113 Mean 35.3 38.0 46.7 106 57.7 64.3 32.8 7.48 4.97 2.71 1.69 1.09 0.42 
NOA 413161 Mean (0.02) 14.1 (0.03) 1.51 2.85 7.90 0.43 11.1 9.49 3.54 1.59 0.76 0.49 
CGA 357276 Mean (0.02) 0.05 (0.03) 0.47 0.61 1.31 0.09 0.53 0.42 (0.03) 0.24 0.21 0.18 

DAT: days after treatment, values in (brackets) are given as ½ LOD according to FOCUS kinetics (2006) 1 
1  trifloxystrobin equivalents, sum of 0-100 cm 
2  DAT-0 single values (trifloxystrobin): 193, 159 g/ha (mean 176 g/ha); 150, 150 g/ha (mean 150 g/ha); 

overall mean 163 g/ha = 87% of nominal application rate of 187.5 g/ha 
3  DAT-0 single values (total residues (trifloxystrobin equivalents) = trifloxystrobin + CGA 321113 + 

NOA 413161): 231, 194 g/ha (mean 213 g/ha); 195, 186 g/ha (mean 191 g/ha); overall mean 201 g/ha = 
107% of nominal application rate of 187.5 g/ha 

 
Table 7.1.2.2.1- 7: Residues of trifloxystrobin in soil at 9ä-kソ: (Italy), mean values (sum of 0-

100 cm) expressed as g/ha 
  

DAT 
Compound Mean 1 0 2, 3 0 2, 3 3 7 13 28 60 90 122 180 360 535 661 

trifloxystrobin Mean 163 136 83.2 52.2 15.2 3.83 1.04 0.82 1.01 0.54 0.75 0.39 0.33 
CGA 321113 Mean 13.9 14.9 66.8 83.7 157 132 112 93.8 128 72.7 58.7 27.4 20.6 
NOA 413161 Mean <LOD (0.02) 0.07 0.12 0.46 0.81 1.87 2.21 2.76 2.02 3.38 1.81 1.32 
CGA 357276 Mean 0.05 0.04 0.12 0.19 0.56 0.83 0.82 0.94 1.29 0.99 1.94 1.22 1.03 

DAT: days after treatment, values in (brackets) are given as ½ LOD according to FOCUS kinetics (2006) 1 
1  trifloxystrobin equivalents, sum of 0-100 cm 
2  DAT-0 single values (trifloxystrobin): 159, 168 g/ha (mean 164 g/ha); 138, 135 g/ha (mean 137 g/ha); 

overall mean 150 g/ha = 80% of nominal application rate of 187.5 g/ha 
3  DAT-0 single values (total residues (trifloxystrobin equivalents) = trifloxystrobin + CGA 321113): 175, 

181 g/ha (mean 178 g/ha); 153, 151 g/ha (mean 152 g/ha); overall mean 165 g/ha = 88% of nominal 
application rate of 187.5 g/ha 

 
B. RESIDUES 
 
Trifloxystrobin is rapidly degraded in soil to CGA 321113 by ester cleavage. Therefore, the total 
amounts of trifloxystrobin and CGA 321113 (expressed as trifloxystrobin equivalents) were calculated 
for total residues at study start (DAT-0). Significant amounts of NOA 413161 were detected at t:üjO・ 
k!Yvge) (Spain) at DAT-0 and were additionally included in the calculation of the total residues at 
DAT-0 (expressed as trifloxystrobin equivalents). The total residues detected at DAT-0 were 174 g/ha 
at l゛cIclWx-pf゜ (Germany), 140 g/ha at Wtj_f?cJqv9a (United Kingdom), 167 g/ha at ぃ_/2tt 
(Northern France), 114 g/ha at ,Fl Läll14a 9y UaIJ (Southern France), 201 g/ha at Ytt65/ )Äxv1ä( 
(Spain) and 165 g/ha at どhe-i8 (Italy), corresponding to 93, 75, 89, 61, 107 and 88% of the nominal 
application rate, respectively. 
 
The amount of trifloxystrobin (total residues) decreased from DAT-0 to study end (DAT-733) from 
174 to 0.49 g/ha at 0§cdWlä)-d!/, from DAT-0 to DAT-708 from 140 to 0.39 g/ha at WajjcJ(zpgkg, 
from DAT-0 to DAT-680 from 167 to 0.44 g/ha at §j/öぉt, from DAT-0 to DAT-727 from 114 to 
0.17 g/ha at P,/ ヮ/cuc:8 99 ?QfJ, from DAT-0 to DAT-686 from 201 to 0.10 g/ha at _/Qji2 *8`どxäI 
and from DAT-0 to DAT-661 from 165 to 0.33 g/ha at Öic)ho. 
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Residues of trifloxystrobin were primarily detected in the top 0-10 cm of soil, except for some very 
low residues detected down to a depth of 20-30 cm. 
 
Dissipation and degradation of trifloxystrobin was accompanied by the formation of its degradation 
products CGA 321113, NOA 413161 and CGA 357276. 
 
CGA 321113 amounted to maxima (trifloxystrobin equivalents) of 77.4 to 157 g/ha between DAT-8 
and DAT-59 in the entire soil profiles. The major part of the residues was detected in the top 0-20 cm 
soil layer. Residues above the limit of quantitation (LOQ) were detected down to a depth of 40-50 cm. 
At 7U/c-y, residues between limit of detection (LOD) and LOQ were detected down to a depth of  
90-100 cm. 
 
NOA 413161 amounted to maxima (trifloxystrobin equivalents) of 1.17 to 14.5 g/ha between DAT-90 
and DAT-360 in the entire soil profiles. The major part of the residues was detected in the top 0-20 cm 
soil layer. Residues above the LOQ were detected down to a depth of 50-60 cm, except of aax-
W/tJüüöz and ぉq/j/b, where low residues were detected down to a depth of 90-100 cm. 
 
CGA 357276 amounted to maxima (trifloxystrobin equivalents) of 1.12 to 2.49 g/ha between DAT-28 
and DAT-360 in the entire soil profiles. The major part of the residues was detected in the top 0-20 cm 
soil layer and no residues were detected below a depth of 30-40 cm. 
 
C. KINETIC ANALYSIS 
 
The degradation of trifloxystrobin followed single first order (SFO) kinetics for jt67WzcJv2!z, 1dBj:/ 
and /,F L?öcjt1 ko w(cJ, first order multi compartment (FOMC) kinetics for Ö/t5qj *fQ$z(q and 
Ü5e`jn, and double first order in parallel (DFOP) kinetics for W((?-jb゜ä4i゜ according to the lowest 
chi2 error values and visual assessments. Table 7.1.2.2.1- 8 summarizes the best-fit results of the DT50 
and DT90 calculations.  
 
Table 7.1.2.2.1- 8: Best-fit degradation kinetics of trifloxystrobin in soils under field 

conditions according to FOCUS 

 Best Fit DT50 DT90 Chi2 Error Visual 
Site Kinetic Model 1 [days] [days] [%] Assessment 2 

Wj6ä)・a-ü!:u (Germany) DFOP 2.4 35.6 12.6 + 
?aJ$aW:tuü(ü (United Kingdom) SFO 6.7 22.1 17.9 + 

さ/q/j_ (Northern France) SFO 6.0 20.0 22.6 + 
P:, ァao:l0c öh AJ-a (Southern 

France) 
SFO 6.7 22.3 12.9 + 

Y34:ji )ソuc)g$ (Spain) FOMC 1.8 10.4 11.2 + 
Ütöz(3 (Italy) FOMC 3.3 14.7 9.3 + 

1 SFO: single first order, FOMC: first order multi compartment, DFOP: double first order in parallel 
2 visual assessment: + = good 

 
III.  CONCLUSIONS 

 
Trifloxystrobin was rapidly degraded in soil under field conditions in the ecoregions Northern and 
Southern Europe. The calculated best-fit half-lives were between 1.8 and 6.7 days at the tested sites. 
The major degradation products CGA 321113, NOA 413161 and CGA 357276 were formed and 
declined towards study end. 
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The results are included in the summary of the degradation rates of trifloxystrobin and its major 
degradation products in soil under field conditions given in section CA 7.1.2.2. 
 

Report: KCA 7.1.2.2.1 /16; uGzlcoa5. O; W?§äki*. れ,; 2013 
Title: Determination of the Residues of CGA 357261 in/on Soil after Spraying of 

CGA 357261 WG 50 in the Field in Germany, the United Kingdom, France, 
Spain and Italy 

Report No: 11-2720 
Document No: M-465701-01-1 
Guidelines: - EFSA Guidance for Evaluating Laboratory and Field Dissipation Studies to 

obtain DegT50 Values of Plant Protection Products in Soil 
- Commission Directive 95/36/EC amending Council Directive 91/414/EEC 
- SETAC Procedures for Assessing the Environmental Fate and Ecotoxicity of 

Pesticides 
- BBA guideline, part IV, 4-1 
- ECPA Guidance Document on Field Soil Dissipation Studies 

GLP: Yes 
Justification: New data / guideline requirement:  

Degradation of major photodegradation product CGA 357261 in soil under field 
conditions to fulfil the EFSA requirements to obtain DegT50 values in soil for 
modelling purpose (EFSA kinetics (2010) 3) 

 
Executive Summary 
 
Soil dissipation of CGA 357261, a major photodegradation product of trifloxystrobin, was studied 
after pre-emergence application of CGA 357261 WG 50 on bare soil plots under field conditions for 
up to 733 days at the six sites Wbdcr6aIt-:7 (Germany), Wiaxnh`qca:J (United Kingdom), ぉ6j:t_ 
(Northern France), :F, Ta゜ail8 5g D`cJ (Southern France), Ö///§9 `)öレü*z (Spain) and /ど3?-ü 
(Italy). Additionally, kinetic data for a possible evaluation of the formation fractions of the 
trifloxystrobin photodegradation products CGA 373466, NOA 413163 and NOA 409480, which are 
derived from CGA 357261, were determined. 
 
A nominal study application rate of 0.125 L per hectare, corresponding to nominal 187.5 g per hectare 
CGA 357261, was applied. CGA 357261 WG 50 was immediately incorporated into the soil after 
spraying.  
 
CGA 357261 is rapidly degraded in soil to CGA 373466 by ester cleavage as well as to a small extent 
further to NOA 413163 and NOA 409480. Therefore, the total amounts of CGA 357261 and its 
degradation products (expressed as CGA 357261 equivalents) were calculated for total residues at 
study start (DAT-0). The total residues detected at DAT-0 were 209 g/ha at Wl5ü-I8(c?:d, 114 g/ha at 
c_8-üzW/iäJn, 169 g/ha at 1B2jtj, 122 g/ha at ,Fl ァtyv:az 7k ÜIäJ, 151 g/ha at どljüqj vÄ1c`Ih and 
179 g/ha at ソc/uf4, corresponding to 112, 61, 90, 65, 80 and 95% of the nominal application rate, 
respectively. 
 
The amount of CGA 357261 (total residues) decreased from DAT-0 to study end (DAT-733) from 209 
to 0.13 g/ha at Wj5?f)2?0qI/, from DAT-0 to DAT-708 from 114 g/ha to < LOD at WäJ8bqäc/i・`, 
from DAT-0 to DAT-680 from 169 to 0.14 g/ha at ぃj/3td, from DAT-0 to DAT-727 from 122 to 
0.16 g/ha at i,P T/:äy4a 9o aJKI, from 151 g/ha at DAT-0 to < LOD from DAT-540 onwards at :t§/G
゜ 4ü?!fÜü and from DAT-0 to DAT-657 from 179 to 0.16 g/ha at /üI7ソz. 
 
Residues of CGA 357261 were primarily detected in the top 0-10 cm of soil, except for some very low 
residues detected down to a depth of 20-30 cm. 
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Dissipation and degradation of CGA 357261 was accompanied by the formation of its degradation 
products CGA 373466, NOA 413163 and NOA 409480. 
 
CGA 373466 amounted to maxima (CGA 357261 equivalents) of 88.5 to 215 g/ha between DAT-0 
and DAT-15 in the entire soil profiles. The major part of the residues was detected in the top 0-30 cm 
soil layer. Residues above the LOQ were detected down to a depth of 30-40 cm at W3hI!2lz(üci, 
Wazqx)j/Jpdä and Xl:゛゛/ fK6・e’5, and down to a depth of 90-100 cm at ッ2j/:u, Pi, Z?llc6ü _§ と
JIz and :e-Ö4*. 
 
NOA 413163 amounted to maxima (CGA 357261 equivalents) of 6.0 to 52.6 g/ha between DAT-28 
and DAT-180 in the entire soil profiles. Residues above the LOQ were detected down to a depth of 
50-60 cm, except of Wt/32z?J§-h? and う/t§0:, where residues above the LOQ were detected down to 
a depth of 90-100 cm. 
 
NOA 409480 amounted to maxima (CGA 357261 equivalents) of 0.51 to 1.61 g/ha between DAT-14 
and DAT-119 in the entire soil profiles. The major part of the residues was detected in the top 0-10 cm 
soil layer and no residues were detected below a depth of 20-30 cm. 
 
The experimental data could be described by a first order multi compartment kinetic model for *jぉi/ö, 
どjh:1t ソkqzpI( and /d(Üed, and by a double first order in parallel kinetic model for ゛a(x`Wjk!aiv, 
W:jäJgc?kgI§ and ,Pj Zlä6?i8 1o OfzJ. The half-life of CGA 357261 under field conditions was 0.9, 
2.6, 2.2, 3.2, 1.6 and 0.8 days at site j)(äW90cg-/p, Wc:äJ2vd:(3ä, ぉlj2/q, Fj jl,Laöu? 61 aJと), :Njü5/ 
kÖäIfg6 and /5K6z`, respectively. The corresponding DT90 value was 7.5, 9.0, 17.5, 13.0, 6.8 and 
4.8 days, respectively. 
 

I.  MATERIALS AND METHODS 
 
A.  MATERIALS 
 
1.  Test Item 
CGA 357261formulated as WG 50 (wettable granulate, 51% w/w CGA 357261) 
Certificate of Analysis: FAR 01571-00 
Batch ID: 2011-002271 
Specification No: 102000025869 

 
2.  Test Sites 
Six sites were selected (see Table 7.1.2.2.1- 1), which are typical for the ecoregions of Southern and 
Northern Europe. The sites were neither subjected to erosion, flooding nor run-off. The test plots had 
no significant slope and were largely free of stones. A field soil dissipation trial consisted of a treated 
and an untreated plot at each test site. The control plots were located at least 5 meters away from the 
treated plots. The selected sites have not been treated with chemicals which could influence the 
dissipation behaviour of trifloxystrobin or which could interfere with the analysis of the individual 
residues in soil.  
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Table 7.1.2.2.1- 9:  Location, site description and climatic data of test sites 

Site ID j$5?!ninW)cf 
(Germany) 

W/dIcj?J_b5ä 
(United Kingdom) 

1i§さ:j 
(Northern France) 

Site Designation 2a(1Wj2(?`:・, 
Germany, ÜzJaäü!゛6)/

゛`i 

äJ0・)pWaj/xa, United 
Kingdom, Cöt ($ü$どg 

§ヶ:ti6, France, JTä 
=eyft?J:cj 

Geographic Location    
City I!4Wt・4aä`jv WjJö3äziz゜(u ゕv/::§ 
Country Germany United Kingdom France 
Ecoregion Northern Europe Northern Europe Northern Europe 

GPS Coordinates V2yö9,・).°,rkn゛- 
.u2.hr゛fヮ6°1p h・I 

,°,3-Uq_y(ö8I 
n9゜-W.78°,*fbr 

A.,0(* 5!8y°39゛` 
ァ.u°ü*I$q1`!7ü.1, 

Plot Size [m2] 225 320 360 
Distance from weather station 
used for climatic measurements 

in 20 km distance from 
trial plot 

at trial location (in 
< 500 m distance) 

in 5 km distance 
from trial plot 

Meteorological conditions 
compared to long-term average 
within normal levels (Yes/No) 

Overall: Yes Overall: Yes, but 2011 
was drier and 2012 

wetter 

Overall: Yes, but 
winter and spring 
2013 were drier 

Textural Class (USDA)    
Soil  0-30 cm loam sandy loam silt loam 
Depth 30-50 cm loam sandy loam silt loam 
[cm] 50-75 cm loam sandy loam silt loam 
 75-100 cm loam sandy clay loam silt loam 

 
Table 7.1.2.2.1- 9 (continued) 

Site ID =/, T::c37a q5 KJ!ä 
(Southern France) 

Ä3:/tg 5!8pIレe 
(Spain) 

ソ)$jöz 
(Italy) 

Site Designation +j, ァc0゜?:t g0 VäJf, 
France, みzJ ゜v ヶ

vü 

7§と:/j !4`uÖöe, Spain, 
5/:2゛=h u Parcela 54 

/)Ädäü, Italy, みe09/.Ia
ダ: öqxop :`7ロ*z 

Geographic Location    
City ,+: ヮ::ä*dz 8・ Q)äJ レl/yjg v(Kqe9f (X/8c0 
Country France Spain Italy 
Ecoregion Southern Europe Southern Europe Southern Europe 

GPS Coordinates X.n,65ö,üb°゛r・-- 
Z..93y5§ü°゜f゛ q`! 

ソ.ö゜83°.d!゛g ・!) 
,_n°d4・ 9`ヮ_,7-5` 

p.!$・ohK.n°ö* I` 
T°by)8x ö-,h7k,*r 

Plot Size [m2] 296 300 720 
Distance from weather station 
used for climatic measurements 

in 7 km distance from 
trial plot 

at trial location (in 
< 500 m distance) 

in 10 km distance from 
trial plot 

Meteorological conditions 
compared to long-term average 
within normal levels (Yes/No) 

Overall: Yes, but 
2011 was drier 

Overall: Yes Overall: Yes, but winter 
and spring 2013 were 

very wet 
Textural Class (USDA)    

Soil  0-30 cm silt loam loam silty clay loam 
Depth 30-50 cm silty clay loam loam silty clay loam 
 50-75 cm silty clay loam sandy clay loam silty clay 
 75-100 cm silty clay loam sandy clay loam clay loam 

GPS: global positioning system 
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USDA: United States Department of Agriculture 
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B.  STUDY DESIGN 
 
1.  Experimental Conditions 
CGA 357261 WG 50 is a granule formulation containing 51% w/w CGA 357261. The test item was 
applied once on bare soil plots using Knapsack sprayers with a nominal application rate of 
0.3750 kg/ha in 300 L water/ha, corresponding to 0.1875 kg CGA 357261/ha. 
 
Prior to spraying the test item onto the soil, the plots were prepared to have a fine crumb structure and 
a fine seedbed. Grass was sown after spraying of the test item at W:v§v?ztcJ3!, う:9djj and Ö゜?fqi, 
and before spraying of the test item at P./7ä/ ヮjz§ *ö A(äJ and ゜と:txl kfY§zx’. At W*ä!1・t゜)?!:, 
the incorporation of the test item into the soil and the sowing of grass were performed simultaneously. 
The test item was incorporated into the soil up to a depth of approximately 8 to 10 cm immediately 
after application using a curry comb at W/a))äf$8h1:, a rotary harrow with roll at ääJ19-8Wii7a and 
Ö`vixä, a hay bob harrow at 0/_うji and F:, L/löcdä ü8 V)äJ, and a hay bob harrow with roll at 7Ul:2l 
v*e)Yd’.  
 
Air temperature, precipitation including irrigation, and sunshine data were recorded during the field 
soil dissipation trial at all sites.  
 
Soil dissipation of trifloxystrobin was studied for up to 733 days 
 
2.  Sampling 
Soil cores were taken to a depth of 10 cm using a soil piercer (Ø 50 mm) before application from the 
untreated control plots (10 to 20 soil cores) and immediately after application and incorporation of the 
test item into the soil from the treated plots (40 soil cores, DAT-0 samples). All subsequent samplings 
were performed using a ”Wacker Hammer” (Ø 48 to 50 mm). At each sampling interval 18 to 20 soil 
cores from the treated plots were taken. The sampling spots were distributed randomly over the plots 
to obtain representative samples.  
 
In all treated plots of the trials the soil cores were taken to a maximum depth of 100 cm on the 
following occasions: 0 (2 samplings post-incorporation, each 0-10 cm depth), 2-4, 6-8, 13-15, 27-28 
(each 0-30 cm depth), 56-62, 83-91, (each 0-50 cm depth), and 118-130, 173-182, 356-371, 532-546 
and 657-733 (each 0-100 cm depth) days after treatment (DAT). From the control plots, samples were 
taken on the following occasions: 0 days before application, 356-371 and 661-733 days after 
treatment. 
 
The soil cores were stored dark immediately after sampling and were deep-frozen within 24 hours 
(DAT-0 samples within 7 hours). The frozen soil cores were cut into 10 cm segments and each horizon 
(laboratory samples) was milled separately in a hammer mill and carefully homogenized. An aliquot 
of each laboratory sample (analytical samples) was used for analysis. Soil cores and samples were 
stored in the dark at ≤ -18 °C.  
 
3.  Analytical Procedures 
The analytical method 01327/M001 (M-464872-01-1, Supplemental Dossier, KCA 4.1.2 /24) was 
developed for the determination of trifloxystrobin and its degradation products CGA 357261, 
CGA 321113, CGA 373466, NOA 413161, NOA 413163, CGA 357276 and NOA 409480 in soil. Soil 
samples of 20 g were extracted three times at ambient temperature using a shaker and once by 
microwave-accelerated extraction at 70 °C using acetonitrile/water 4/1 (v/v). After each extraction 
step, extract and soil were separated by centrifugation (> 500 x g) and decantation. The soil extracts 
were combined, internal stable-labelled standards added and an aliquot of the combined soil extract 
was analysed by reversed phase HPLC-MS/MS in multiple reaction monitoring mode. The method 
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was validated using three different soils. The limit of detection (LOD) and limit of quantitation (LOQ) 
were 0.03 and 0.1 μg/kg for each analyte, respectively. 
During analysis of the dissipation samples of the current study, concurrent recovery samples were 
prepared freshly by fortification of control samples with test item CGA 357261 and reference items 
CGA 373466, NOA 413163 and NOA 409480 at levels of 0.1 and 1 µg/kg and processed in parallel to 
the dissipation samples. The mean recoveries were 102% (RSD 9.2%) for CGA 357261, 102% 
(RSD 11.0%) for CGA 373466, 79% (RSD 19.7%) for NOA 413163 and 98% (RSD 10.4%) for 
NOA 409480. 
 
The degradation kinetics of the test item was determined according to FOCUS kinetics (2006) 1 using 
the software KinGUI 2 with three different kinetic models: single first order, first order multi 
compartment and double first order in parallel. Model input datasets were the residual amounts found 
in each replicate test system at each sampling interval. The initial total recovery at DAT-0 
(2 samplings after incorporation) was included in the parameter optimization procedure, but for 
optimal goodness of fit, the value was allowed to be estimated by the model. The best-fit kinetic 
model was selected on the basis of the chi2 scaled-error criterion and on the basis of a visual 
assessment of the goodness of the fits. DT50 and DT90 values were calculated from the resulting kinetic 
parameters. 
 

II.  RESULTS AND DISCUSSION 
 
A. DATA 
 
Table 7.1.2.2.1- 10: Residues of CGA 357261 in soil at (?yW/ödc)8`j (Germany), mean values 

(sum of 0-100 cm) expressed as g/ha 
  

DAT 
Compound Mean 1 0 2, 3 0 2, 3 3 6 14 28 56 91 124 182 368 543 733 

CGA 357261 Mean 58.0 47.1 42.6 25.8 8.23 3.37 0.66 0.43 0.33 0.22 0.27 0.15 0.13 
CGA 373466 Mean 175 126 129 54.0 80.8 40.1 19.6 15.5 12.2 6.6 3.72 1.20 1.35 
NOA 413163 Mean 0.05 0.06 0.35 0.34 1.03 1.05 2.15 4.41 8.97 6.96 1.79 0.73 0.47 
NOA 409480 Mean 0.49 0.38 0.37 0.28 0.51 0.42 0.44 0.42 0.47 0.32 0.31 0.13 0.14 

DAT: days after treatment 
1  CGA 357261 equivalents, sum of 0-100 cm 
2  DAT-0 single values (CGA 357261): 53.7, 62.2 g/ha (mean 58.0 g/ha); 44.8, 49.4 g/ha (mean 47.1 g/ha); 

overall mean 52.5 g/ha = 28% of nominal application rate of 187.5 g/ha 
3  DAT-0 single values (total residues (CGA 357261 equivalents) = CGA 357261 + degradation products): 

233, 247 g/ha (mean 240 g/ha); 193, 165 g/ha (mean 179 g/ha); overall mean 209 g/ha = 112% of nominal 
application rate of 187.5 g/ha 

 

Bayer CropScience
VRy

  
  

  
    

  
  
  

 T
hi
s 
do
cu
me
nt
 i
s 
th
e 
pr
op
er
ty
 o
f 
Ba
ye
r 
AG
  

 a
nd
/o
r 
an
y 
of
 i
ts
 a
ff
il
ia
te
s.
  

 I
t 
ma
y 
be
 s
ub
je
ct
 t
o 
ri
gh
ts
 s
uc
h 
as
 i
nt
el
le
ct
ua
l 
pr
op
er
ty
 a
nd
  

 c
op
y 
ri
gh
ts
 o
f 
th
e 
ow
ne
r 
an
d 
th
ir
d 
pa
rt
ie
s.
  

 F
ur
th
er
mo
re
, 
th
is
 d
oc
um
en
t 
ma
y 
fa
ll
 u
nd
er
 a
 r
eg
ul
at
or
y 
da
ta
 p
ro
te
ct
io
n 
re
gi
me
. 
 

 C
on
se
qu
en
tl
y,
 a
ny
 p
ub
li
ca
ti
on
, 
di
st
ri
bu
ti
on
, 
re
pr
od
uc
ti
on
 a
nd
/o
r 
pu
bl
is
hi
ng
 a
nd
  

 a
ny
 c
om
me
rc
ia
l 
ex
pl
oi
ta
ti
on
 a
nd
 u
se
 o
f 
th
is
 d
oc
um
en
t 
or
 i
ts
 c
on
te
nt
s 
 

 w
it
ho
ut
 t
he
 p
er
mi
ss
io
n 
of
 t
he
 o
wn
er
 o
f 
th
is
 d
oc
um
en
t 
ma
y 
th
er
ef
or
e 
 

 b
e 
pr
oh
ib
it
ed
 a
nd
 v
io
la
te
 t
he
 r
ig
ht
s 
of
 i
ts
 o
wn
er
. 
 



Page 192 of 278 
2013-11-25 

 
Document MCA: Section 7 Fate and behaviour in the environment 
Trifloxystrobin 
 
Table 7.1.2.2.1- 11: Residues of CGA 357261 in soil at W?jc2aiJq6!p (United Kingdom), mean 

values (sum of 0-100 cm) expressed as g/ha 
  

DAT 
Compound Mean 1 0 2, 3 0 2, 3 4 8 15 28 62 91 130 174 371 545 708 

CGA 357261 Mean 37.5 41.0 39.0 15.4 2.87 1.23 0.53 0.42 0.28 0.28 0.31 0.12 (0.03) 
CGA 373466 Mean 72.8 70.3 72.9 86.5 88.5 54.9 21.6 15.4 10.6 9.80 5.63 2.08 1.17 
NOA 413163 Mean 0.23 0.19 0.83 2.95 14.8 52.6 28.7 32.3 37.6 31.5 48.0 8.56 4.57 
NOA 409480 Mean 0.10 0.11 0.19 0.30 1.47 1.61 1.19 0.99 0.82 0.99 0.95 0.37 0.24 

DAT: days after treatment, values in (brackets) are given as ½ LOD according to FOCUS kinetics (2006) 1 
1  CGA 357261 equivalents, sum of 0-100 cm 
2  DAT-0 single values (CGA 357261): 37.8, 37.2 g/ha (mean 37.5 g/ha); 42.0, 40.0 g/ha (mean 41.0 g/ha); 

overall mean 39.0 g/ha = 21% of nominal application rate of 187.5 g/ha 
3  DAT-0 single values (total residues (CGA 357261 equivalents) = CGA 357261 + degradation products): 

109, 117 g/ha (mean 113 g/ha); 113, 115 g/ha (mean 114 g/ha); overall mean 114 g/ha = 61% of nominal 
application rate of 187.5 g/ha 

 
Table 7.1.2.2.1- 12: Residues of CGA 357261 in soil at ッvl:jq (Northern France), mean values 

(sum of 0-100 cm) expressed as g/ha 
  

DAT 
Compound Mean 1 0 2, 3 0 2, 3 3 7 14 28 59 90 119 181 356 540 680 

CGA 357261 Mean 122 101 59.2 62.1 16.6 1.17 0.72 0.42 0.41 0.37 0.43 0.13 0.19 
CGA 373466 Mean 57.7 52.5 40.1 46.7 96.4 37.4 89.4 51.7 31.5 18.5 6.23 1.54 1.38 
NOA 413163 Mean 0.06 0.06 0.30 0.44 1.75 2.85 13.2 15.7 23.6 22.6 16.4 1.80 0.88 
NOA 409480 Mean 0.07 0.06 0.03 0.13 0.51 0.33 0.47 0.64 0.84 0.83 0.70 0.22 0.23 

DAT: days after treatment 
1  CGA 357261 equivalents, sum of 0-100 cm 
2  DAT-0 single values (CGA 357261): 121, 124 g/ha (mean 123 g/ha); 104, 98.5 g/ha (mean 101 g/ha); 

overall mean 112 g/ha = 60% of nominal application rate of 187.5 g/ha 
3  DAT-0 single values (total residues (CGA 357261 equivalents) = CGA 357261 + degradation products): 

184, 181 g/ha (mean 183 g/ha); 158, 154 g/ha (mean 156 g/ha); overall mean 169 g/ha = 90% of nominal 
application rate of 187.5 g/ha 

 
Table 7.1.2.2.1- 13: Residues of CGA 357261 in soil at P,/ Ll?la゜ü üx )JVä (Southern France), 

mean values (sum of 0-100 cm) expressed as g/ha 
  

DAT 
Compound Mean 1 0 2, 3 0 2, 3 3 7 13 28 62 83 118 180 361 543 727 

CGA 357261 Mean 102 86.3 62.7 31.3 12.0 1.50 0.38 0.48 0.24 0.20 0.28 0.10 0.11 
CGA 373466 Mean 25.9 27.1 60.7 50.7 143 76.2 41.9 124 108 88.3 30.2 16.1 8.60 
NOA 413163 Mean 0.06 0.06 0.82 0.84 1.82 2.14 3.47 3.28 5.21 6.00 3.97 1.66 1.24 
NOA 409480 Mean 0.05 0.05 0.35 0.45 1.23 1.37 0.59 0.87 0.58 0.72 0.70 0.34 0.25 

DAT: days after treatment 
1  CGA 357261 equivalents, sum of 0-100 cm 
2  DAT-0 single values (CGA 357261): 93.8, 111 g/ha (mean 102 g/ha); 88.6, 83.9 g/ha (mean 86.3 g/ha); 

overall mean 94.0 g/ha = 50% of nominal application rate of 187.5 g/ha 
3  DAT-0 single values (total residues (CGA 357261 equivalents) = CGA 357261 + degradation products): 

122, 137 g/ha (mean 130 g/ha); 115, 114 g/ha (mean 115 g/ha); overall mean 122 g/ha = 65% of nominal 
application rate of 187.5 g/ha 
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Table 7.1.2.2.1- 14: Residues of CGA 357261 in soil at :twl34 k(Kü7z( (Spain), mean values 

(sum of 0-100 cm) expressed as g/ha 
  

DAT 
Compound Mean 1 0 2, 3 0 2, 3 2 8 14 28 62 90 119 173 370 540 686 

CGA 357261 Mean 55.8 69.4 65.5 12.4 1.37 0.99 0.41 0.17 0.14 0.12 (0.03) <LOD <LOD 
CGA 373466 Mean 72.2 97.4 86.9 139 37.2 64.3 25.5 5.32 2.40 4.25 0.73 0.45 0.38 
NOA 413163 Mean 0.13 0.13 0.90 7.07 6.62 18.3 24.7 12.7 9.27 10.4 3.80 1.73 1.03 
NOA 409480 Mean 0.07 0.09 0.18 0.61 0.66 1.24 1.47 0.71 0.52 0.35 0.19 0.18 0.13 

DAT: days after treatment, values in (brackets) are given as ½ LOD according to FOCUS kinetics (2006) 1 
1  CGA 357261 equivalents, sum of 0-100 cm 
2  DAT-0 single values (CGA 357261): 50.2, 61.4 g/ha (mean 55.8 g/ha); 69.3, 69.6 g/ha (mean 69.5 g/ha); 

overall mean 63.0 g/ha = 33% of nominal application rate of 187.5 g/ha 
3  DAT-0 single values (total residues (CGA 357261 equivalents) = CGA 357261 + degradation products): 

118, 143 g/ha (mean 131 g/ha); 174, 167 g/ha (mean 171 g/ha); overall mean 151 g/ha = 80% of nominal 
application rate of 187.5 g/ha 

 
Table 7.1.2.2.1- 15: Residues of CGA 357261 in soil at äH/h)5 (Italy), mean values (sum of 0-

100 cm) expressed as g/ha 
  

DAT 
Compound Mean 1 0 2, 3 0 2, 3 3 7 14 27 59 90 118 176 360 532 657 

CGA 357261 Mean 135 102 29.3 13.9 2.37 0.84 0.43 0.32 0.34 0.31 0.25 0.17 0.13 
CGA 373466 Mean 64.0 51.5 120 215 194 109 118 88.2 124 56.7 32.6 17.2 9.80 
NOA 413163 Mean 0.37 0.36 0.60 1.58 2.15 3.49 4.06 5.79 7.89 4.66 4.19 1.89 1.09 
NOA 409480 Mean 0.10 0.07 0.26 0.45 0.65 0.98 1.32 1.03 1.29 1.24 1.07 0.74 0.41 

DAT: days after treatment 
1  CGA 357261 equivalents, sum of 0-100 cm 
2  DAT-0 single values (CGA 357261): 138, 131 g/ha (mean 135 g/ha); 106, 97.9 g/ha (mean 102 g/ha); 

overall mean 118 g/ha = 63% of nominal application rate of 187.5 g/ha 
3  DAT-0 single values (total residues (CGA 357261 equivalents) = CGA 357261 + degradation products): 

211, 192 g/ha (mean 202 g/ha); 163, 148 g/ha (mean 156 g/ha); overall mean 179 g/ha = 95% of nominal 
application rate of 187.5 g/ha 

 
B. RESIDUES 
 
CGA 357261 is rapidly degraded in soil to CGA 373466 by ester cleavage as well as to a small extent 
further to NOA 413163 and NOA 409480. Therefore, the total amounts of CGA 357261 and its 
degradation products (expressed as CGA 357261 equivalents) were calculated for total residues at 
study start (DAT-0). The total residues detected at DAT-0 were 209 g/ha at a!Ia(§Wly47/ (Germany), 
114 g/ha at WicJ5d゜ätf6z (United Kingdom), 169 g/ha at ッ:u・tt (Northern France), 122 g/ha at jF, 
Ljj$aäp 43 wJ(z (Southern France), 151 g/ha at とd1lil IX4$・e’ (Spain) and 179 g/ha at :c)゛Xq 
(Italy), corresponding to 112, 61, 90, 65, 80 and 95% of the nominal application rate, respectively. 
 
The amount of CGA 357261 (total residues) decreased from DAT-0 to study end (DAT-733) from 209 
to 0.13 g/ha at l)`äiW5゜c0)g, from DAT-0 to DAT-708 from 114 g/ha to < LOD (limit of detection) 
at äjJuv?Wic・-0, from DAT-0 to DAT-680 from 169 to 0.14 g/ha at ぉ§t/jü, from DAT-0 to DAT-
727 from 122 to 0.16 g/ha at Fi, ァä§?:l8 66 Xa-J, from 151 g/ha at DAT-0 to < LOD from DAT-540 
onwards at wl/§1j kz(N35’ and from DAT-0 to DAT-657 from 179 to 0.16 g/ha at 5eNjI*. 
 
Residues of CGA 357261 were primarily detected in the top 0-10 cm of soil, except for some very low 
residues detected down to a depth of 20-30 cm. 
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Dissipation and degradation of CGA 357261 was accompanied by the formation of its degradation 
products CGA 373466, NOA 413163 and NOA 409480. 
 
CGA 373466 amounted to maxima (CGA 357261 equivalents) of 88.5 to 215 g/ha between DAT-0 
and DAT-15 in the entire soil profiles. The major part of the residues was detected in the top 0-30 cm 
soil layer. Residues above the limit of quantitation (LOQ) were detected down to a depth of 30-40 cm 
at Wlu6ä-2cIj`q, c/cg3WtJu7`ä and iG/önt `*1($Yz, and down to a depth of 90-100 cm at ッö§::t, 
l.TtäpP l*z §§ JQIä and :c-pと・. 
 
NOA 413163 amounted to maxima (CGA 357261 equivalents) of 6.0 to 52.6 g/ha between DAT-28 
and DAT-180 in the entire soil profiles. Residues above the LOQ were detected down to a depth of 
50-60 cm, except of tcJ_゜!aWa/50 and ゛:/iR4, where residues above the LOQ were detected down 
to a depth of 90-100 cm. 
 
NOA 409480 amounted to maxima (CGA 357261 equivalents) of 0.51 to 1.61 g/ha between DAT-14 
and DAT-119 in the entire soil profiles. The major part of the residues was detected in the top 0-10 cm 
soil layer and no residues were detected below a depth of 20-30 cm. 
 
C. KINETIC ANALYSIS 
 
The degradation of CGA 357261 followed first order multi compartment (FOMC) kinetics for ッöljtu, 
ソtj゛gl fq)wd0? and ど?(p:h, and double first order in parallel kinetics for Wja((4)og0ci, 
W:jJq0)??z$k and Fj, Z:a:z゜8 3・ NIJz according to the lowest chi2 error values and visual 
assessments. Table 7.1.2.2.1- 16 summarizes the best-fit results of the DT50 and DT90 calculations.  
 
Table 7.1.2.2.1- 16: Best-fit degradation kinetics of CGA 357261 in soils under field conditions 

according to FOCUS 

Site Best Fit DT50 DT90 Chi2 Error Visual 
 Kinetic Model 1 [days] [days] [%] Assessment 2 

:・9z``W-7?i8 (Germany) DFOP 0.9 7.5 2.4 + 
Wcä゜§§:tJ6`c (United Kingdom) DFOP 2.6 9.0 2.2 + 

:jüBoj (Northern France) FOMC 2.2 17.5 26.9 + 
<,/ L:0hlzz ・゛ QäJ) (Southern 

France) 
DFOP 3.2 13.0 1.1 + 

:lQ/9v `h(Üöoc (Spain) FOMC 1.6 6.8 3.0 + 
/6レcI$ (Italy) FOMC 0.8 4.8 4.7 + 

1 FOMC: first order multi compartment, DFOP: double first order in parallel 
2 visual assessment: + = good 

 
III.  CONCLUSIONS 

 
CGA 357261, a major photodegradation product of trifloxystrobin, was rapidly degraded in soil under 
field conditions in the ecoregions Northern and Southern Europe. The calculated best-fit half-lives 
were between 0.6 and 3.2 days at the tested sites. The major trifloxystrobin photodegradation products 
CGA 373466, NOA 413163 and NOA 409480, which are derived from CGA 357261, were formed 
and declined towards study end. 
 
The results are included in the summary of the degradation rates of trifloxystrobin and its major 
degradation products in soil under field conditions given in section CA 7.1.2.2. 
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Report: KCA 7.1.2.2.1 /17; aj.P)/zv Z,; 2013; amended 2013-10-25 
Title: Amendment No. 01 to Report No. MR-13/108 – Determination of the storage 

stability of the trifloxystrobin and the metabolites CGA 279202 ZE- isomer, 
CGA 321113, CGA 373466, BCS-AB39385, BCS-CR74871, NOA 413161 and 
NOA 413163 in soil – Phase Report for an Interval of 0 to 18 and 21 Months 

Report No: MR-13/108 
Document No: M-467625-02-1 
Guidelines: - Regulation (EC) No 1107/2009 

- European Commission DGA 7032/VI/95 rev. 5, Appendix H 
- US EPA OCSPP Test Guideline No. 860.1380 

GLP: Yes 
Justification: New data / guideline requirement:  

Storage Stability of trifloxystrobin and its major degradation products 
CGA 357261, CGA 321113, CGA 373466, NOA 413161, NOA 413163, 
CGA 357276 and NOA 409480 in soil 

 
Executive Summary 
 
The storage stabilities of trifloxystrobin and its degradation products CGA 357261, CGA 321113, 
CGA 373466, NOA 413161, NOA 413163, CGA 357276 and NOA 409480 in soil were studied 
between -18 and -25 °C for up to 636 days using soils zä)Tcz4 V7) (sandy loam), z`??N2y§ (silt loam) 
and 8Ünt/zbnf`,r) (clay loam). Soils ソ5?!c3?1 and どnj?-(t655.!- were used for trifloxystrobin, 
CGA 357261, CGA 321113, CGA 373466, CGA 357276 and NOA 409480, whereas soils Ie゛cU8ab 
and eァä?3a- O-* were used for NOA 413161 and NOA 413163.  
 
Fortification concentrations of nominal 50 µg per kg soil were used for trifloxystrobin and each 
degradation product. 
 
On average, more than 70% of the fortified amount of trifloxystrobin and its degradation products 
CGA 357261, CGA 321113, CGA 373466, NOA 413161, NOA 413163, CGA 357276 and 
NOA 409480 were recovered from the stored samples at each sampling interval.  
 
The mean recovered amounts after 636 days of storage were 98 and 95% for trifloxystrobin, 101 and 
100% for CGA 357261, 91 and 89% for CGA 321113, 94 and 89% for CGA 373466, 95 and 96% for 
CGA 357276, and 101 and 99% for NOA 409480. After 557 days of storage the mean recovered 
amounts were 98 and 89% for NOA 413161 and 93 and 85% for NOA 413163.  
 
The results demonstrate that residues of trifloxystrobin, CGA 357261, CGA 321113, CGA 373466, 
CGA 357276 and NOA 409480 in soil are considered to be stable for at least 636 days and that 
residues of NOA 413161 and NOA 413163 in soil are considered to be stable for at least 557 days 
under frozen conditions. 
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I.  MATERIALS AND METHODS 
 
A.  MATERIALS 
 
1.  Test Items 
unlabelled trifloxystrobin 
Certificate of Analysis: AZ 17292 
Batch Code: NLL5391-14 
Chemical Purity: 99.6% 

 
unlabelled CGA 357261 
Certificate of Analysis: AZ 15228 
Batch Code: SES10350-10-1 
Chemical Purity: 95.7% 

 
unlabelled CGA 321113 
Certificate of Analysis: AZ 18276 (AZ 16887) 
Batch Code: M20619 
Chemical Purity: 98.7% (98.7%) 

 
unlabelled CGA 373466 
Certificate of Analysis: AZ 17621 (AZ 15111) 
Batch Code: SES11648-6-3 (M18457) 
Chemical Purity: 97.9% (96.3%) 

 
unlabelled NOA 413161 
Certificate of Analysis: AZ 17475 
Batch Code: M19118 
Chemical Purity: 91.8% 

 
unlabelled NOA 413163 
Certificate of Analysis: AZ 17455 
Batch Code: M18477 
Chemical Purity: 99.2% 

 
unlabelled CGA 357276 
Certificate of Analysis: AZ 18244 (AZ 16891) 
Batch Code: BCOO6204-3-3 
Chemical Purity: 97.8% (97.8%) 

 
unlabelled NOA 409480 
Certificate of Analysis: AZ 17488 
Batch Code: BCSO6263-3-4 
Chemical Purity: 98.6% 
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2.  Test Soils 
Three soils were used (see Table 7.1.2.2.1- 17) representing different geographical origin and different 
soil properties. Two different soils were used for each test item. Soils Düazc)dk and Uuf,r-b:ta7x) 
were used for trifloxystrobin, CGA 357261, CGA 321113, CGA 373466, CGA 357276 and 
NOA 409480, whereas soils uy?Q?I?゛ and ァä?c?・- Orv were used for NOA 413161 and 
NOA 413163. 
 
Table 7.1.2.2.1- 17:  Physico-chemical properties of test soils 

Parameter Results / Units 

Soil Designation Tcz?7z( レp) Uyz?゜?`ö :z!.fYüt8yv`r 
Geographic Location (Country) Germany Germany Germany 
Textural Class (USDA) sandy loam silt loam clay loam 

Sand [50 µm – 2 mm] 70.7% 4.3% 31% 
Silt [2 µm – 50 µm] 18.3% 76.3% 38% 
Clay [< 2 µm] 12.0% 19.4% 31% 

pH (soil/CaCl2) 6.8 6.7 7.3 
pH (soil/water) 7.4 7.4 7.4 
Organic Carbon 1.2% 0.9% 5.0% 
Organic Matter 1 2.1% 1.6% 8.6% 
Cation Exchange Capacity [meq/100 g] 9.8 12.4 20.6 
Water Holding Capacity    

maximum [g H2O ad 100 g soil DW] 37.9 39.5 79.1 
1  % organic matter = % organic carbon x 1.724 
DW: dry weight 
USDA: United States Department of Agriculture 

 
B.  STUDY DESIGN 
 
1.  Experimental Conditions 
The test system for storage stability in soil under frozen conditions consisted of polypropylene 
Corning® centrifuge tubes (volume 50 mL). For preparation of the test systems, 20 g of the soils were 
weighed into each tube.  
 
Fortification concentrations of nominal 50 µg per kg soil were used for each test item. The test items 
were applied to the respective test systems in 200 µL acetonitrile.  
 
After application, the test systems were stored at ≤ -18 °C in a deep-freezer for up to 636 days. This 
storage stability study is ongoing and will be continued for up to 28 months (820 days). 
 
2.  Sampling 
Samples were processed and analysed 0, 84, 267 and 636 days after treatment (DAT) for 
trifloxystrobin, CGA 357261, CGA 321113, CGA 373466, CGA 357276 and NOA 409480, as well as 
0, 190, 286 and 557 days after treatment for NOA 413161 and NOA 413163.  
 
At each sampling interval (except DAT-0), four fortified and six control samples were removed from 
the deep-freezer and allowed to reach ambient temperature. Four of the control samples were fortified 
with the test items at the same concentrations as the storage stability samples (50 µg per kg soil) to 
determine the concurrent recoveries. The samples were processed in parallel to the fortified and 
control samples of the respective sampling interval. 
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3.  Analytical Procedures 
The analytical method 01327/M001 (M-464872-01-1, Supplemental Dossier, KCA 4.1.2 /24) was 
developed for the determination of trifloxystrobin and its degradation products CGA 357261, 
CGA 321113, CGA 373466, NOA 413161, NOA 413163, CGA 357276 and NOA 409480 in soil. Soil 
samples of 20 g were extracted three times at ambient temperature using a shaker and once by 
microwave-accelerated extraction at 70 °C using acetonitrile/water 4/1 (v/v). After each extraction 
step, extract and soil were separated by centrifugation (> 500 x g) and decantation. The soil extracts 
were combined, internal stable-labelled standards added and an aliquot of the combined soil extract 
was analysed by reversed phase HPLC-MS/MS in multiple reaction monitoring mode. The method 
was validated using three different soils. The limit of detection (LOD) and limit of quantitation (LOQ) 
were 0.03 and 0.1 μg/kg for each analyte, respectively. 
 
Trifloxystrobin (EE) and its E/Z isomer CGA 357261 (ZE) are rapidly degraded in soil to 
CGA 321113 (EE) and its E/Z isomer CGA 373466 (ZE), respectively, by ester cleavage. The 
degradation observed from day 0 to day 84 is presumably caused by the time needed for the 
application procedure, deep-freezing and thawing of the samples prior to extraction. Therefore, the 
total amounts of trifloxystrobin and its degradation product CGA 321113 (expressed as trifloxystrobin 
equivalents) as well as CGA 357261 and its degradation product CGA 373466 (expressed as 
CGA 357261 equivalents) were calculated for recoveries of trifloxystrobin and CGA 357261, 
respectively. 
 
During analysis of the storage stability and control samples of the current study, concurrent recovery 
samples were prepared freshly by fortification of control samples with the test items trifloxystrobin 
and its degradation products CGA 357261, CGA 321113, CGA 373466, NOA 413161, NOA 413163, 
CGA 357276 and NOA 409480 at a level of 50 µg per kg soil and processed in parallel to the storage 
stability and control samples. The mean recoveries were 103 and 100% (RSDs 6.3 and 7.0%) for 
trifloxystrobin, 96% (RSDs 10.0 and 14.4%) for CGA 357261, 100 and 95% (RSDs 7.1 and 6.0%) for 
CGA 321113, 99 and 93% (RSDs 7.6 and 7.1%) for CGA 373466, 90 and 78% (RSDs 11.8 and 
14.3%) for NOA 413161, 92 and 78% (RSDs 11.8 and 12.7%) for NOA 413163, 99 and 97% (RSDs 
9.4 and 10.4%) for CGA 357276, and 99 and 97% (RSDs 5.2 and 10.1%) for NOA 409480. 
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II.  RESULTS AND DISCUSSION 
 
A. DATA 
 
Table 7.1.2.2.1- 18: Recovered amounts of trifloxystrobin in soil expressed as percentage of 

nominal applied amount 

Soil DAT Recoveries 
  Single Values Mean RSD Normalised to DAT-0 1 

  [%] [%] [%] [%] 
Kc(öax?x 0 88 94 90 88 90 3.2 100 

84 87 89 94 96 91 4.3 102 
267 104 112 111 98 106 6.0 118 
365 91 104 114 93 100 10.6 112 
636 104 106 101 107 104 2.3 116 

Overall Mean 98 8.8 - 
V§゛!fi:a1u`,! 0 89 90 90 94 91 2.5 100 

84 94 89 90 94 92 2.7 101 
267 103 102 109 102 104 3.1 114 
365 94 87 81 99 91 8.8 100 
636 96 99 100 102 99 2.6 110 

Overall Mean 95 7.0 - 
DAT: days after treatment 
1  Normalised recovery = (mean recovery / mean recovery at DAT-0) x 100% 

 
Table 7.1.2.2.1- 19: Recovered amounts of CGA 357261 in soil expressed as percentage of 

nominal applied amount 

Soil DAT Recoveries 
  Single Values Mean RSD Normalised to DAT-0 1 

  [%] [%] [%] [%] 
dYc)zva゛ 0 93 97 95 94 95 1.7 100 

84 104 100 117 109 107 6.8 113 
267 103 84 96 105 97 9.7 102 
365 103 120 95 86 101 14.3 107 
636 104 104 100 106 104 2.4 109 

Overall Mean 101 8.8 - 
Äjz`I2tö§6.(- 0 94 98 92 90 93 3.9 100 

84 112 103 106 95 104 7.0 112 
267 97 88 102 112 100 9.7 107 
365 117 88 105 96 102 11.9 109 
636 93 107 106 98 101 6.8 108 

Overall Mean 100 8.3 - 
DAT: days after treatment 
1  Normalised recovery = (mean recovery / mean recovery at DAT-0) x 100% 
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Table 7.1.2.2.1- 20: Recovered amounts of CGA 321113 in soil expressed as percentage of 

nominal applied amount 

Soil DAT Recoveries 
  Single Values Mean RSD Normalised to DAT-0 1 

  [%] [%] [%] [%] 
ロ6?`゛ää5 0 95 95 99 100 97 2.7 100 

84 86 82 84 87 85 2.6 87 
267 88 92 87 88 89 2.5 91 
365 86 80 86 83 84 3.4 86 
636 91 90 98 99 95 4.9 97 

Overall Mean 91 5.8 - 
N8j_2!,)icö)r 0 96 99 84 90 92 7.3 100 

84 79 77 88 81 81 6.1 88 
267 99 80 91 88 90 8.8 97 
365 92 93 85 93 91 4.3 98 
636 94 91 84 85 91 5.5 99 

Overall Mean 89 7.9 - 
DAT: days after treatment 
1  Normalised recovery = (mean recovery / mean recovery at DAT-0) x 100% 

 
Table 7.1.2.2.1- 21: Recovered amounts of CGA 373466 in soil expressed as percentage of 

nominal applied amount 

Soil DAT Recoveries 
  Single Values Mean RSD Normalised to DAT-0 1 

  [%] [%] [%] [%] 
Y_ae`b?q 0 106 106 106 108 106 0.9 100 

84 97 90 90 83 90 6.4 85 
267 85 102 96 78 90 11.9 85 
365 91 91 99 92 93 4.1 88 
636 87 89 89 94 90 3.3 84 

Overall Mean 94 8.8 - 
:zü.Ah/゛゜-)-( 0 - 106 102 98 102 3.8 100 

84 95 83 89 84 88 6.6 86 
267 82 82 80 78 81 2.4 79 
365 93 88 86 91 90 3.5 88 
636 82 92 93 88 89 5.6 87 

Overall Mean 89 8.6 - 
DAT: days after treatment 
1  Normalised recovery = (mean recovery / mean recovery at DAT-0) x 100% 
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Table 7.1.2.2.1- 22: Recovered amounts of NOA 413161 in soil expressed as percentage of 

nominal applied amount 

Soil DAT Recoveries 
  Single Values Mean RSD Normalised to DAT-0 1 

  [%] [%] [%] [%] 
Täzc!?p Q)8 0 111 107 106 111 109 2.6 95 

190 76 89 91 - 85 9.5 69 
286 79 80 79 94 83 8.9 59 
557 98 118 110 118 111 8.5 120 

Overall Mean 98 15.2 - 
Qhjäü.(tö5`!` 0 95 95 84 93 92 5.3 100 

190 69 81 84 70 76 10.0 83 
286 59 89 79 96 81 19.9 88 
557 120 104 97 117 110 9.9 119 

Overall Mean 89 18.3 - 
DAT: days after treatment 
1  Normalised recovery = (mean recovery / mean recovery at DAT-0) x 100% 

 
Table 7.1.2.2.1- 23: Recovered amounts of NOA 413163 in soil expressed as percentage of 

nominal applied amount 

Soil DAT Recoveries 
  Single Values Mean RSD Normalised to DAT-0 1 

  [%] [%] [%] [%] 
?a)ァcäx Unr 0 106 90 106 95 99 7.7 100 

190 101 87 97 100 96 6.6 97 
286 59 71 104 90 81 24.6 82 
557 92 85 105 - 94 10.8 95 

Overall Mean 93 14.4 - 
üaü(,(`Ö:/゛゜! 0 79 75 81 99 83 12.6 100 

190 99 74 80 75 82 14.2 99 
286 80 66 91 86 81 13.4 97 
557 85 100 92 95 93 6.7 112 

Overall Mean 85 12.1 - 
DAT: days after treatment 
1  Normalised recovery = (mean recovery / mean recovery at DAT-0) x 100% 

 

Bayer CropScience

  
  

  
    

  
  
  

 T
hi
s 
do
cu
me
nt
 i
s 
th
e 
pr
op
er
ty
 o
f 
Ba
ye
r 
AG
  

 a
nd
/o
r 
an
y 
of
 i
ts
 a
ff
il
ia
te
s.
  

 I
t 
ma
y 
be
 s
ub
je
ct
 t
o 
ri
gh
ts
 s
uc
h 
as
 i
nt
el
le
ct
ua
l 
pr
op
er
ty
 a
nd
  

 c
op
y 
ri
gh
ts
 o
f 
th
e 
ow
ne
r 
an
d 
th
ir
d 
pa
rt
ie
s.
  

 F
ur
th
er
mo
re
, 
th
is
 d
oc
um
en
t 
ma
y 
fa
ll
 u
nd
er
 a
 r
eg
ul
at
or
y 
da
ta
 p
ro
te
ct
io
n 
re
gi
me
. 
 

 C
on
se
qu
en
tl
y,
 a
ny
 p
ub
li
ca
ti
on
, 
di
st
ri
bu
ti
on
, 
re
pr
od
uc
ti
on
 a
nd
/o
r 
pu
bl
is
hi
ng
 a
nd
  

 a
ny
 c
om
me
rc
ia
l 
ex
pl
oi
ta
ti
on
 a
nd
 u
se
 o
f 
th
is
 d
oc
um
en
t 
or
 i
ts
 c
on
te
nt
s 
 

 w
it
ho
ut
 t
he
 p
er
mi
ss
io
n 
of
 t
he
 o
wn
er
 o
f 
th
is
 d
oc
um
en
t 
ma
y 
th
er
ef
or
e 
 

 b
e 
pr
oh
ib
it
ed
 a
nd
 v
io
la
te
 t
he
 r
ig
ht
s 
of
 i
ts
 o
wn
er
. 
 



Page 203 of 278 
2013-11-25 

 
Document MCA: Section 7 Fate and behaviour in the environment 
Trifloxystrobin 
 
Table 7.1.2.2.1- 24: Recovered amounts of CGA 357276 in soil expressed as percentage of 

nominal applied amount 

Soil DAT Recoveries 
  Single Values Mean RSD Normalised to DAT-0 1 

  [%] [%] [%] [%] 
w(ä1khac 0 92 86 81 92 88 6.0 100 

84 81 90 107 93 93 11.5 106 
267 117 111 83 105 104 14.3 118 
365 92 96 107 82 94 11.0 107 
636 93 95 103 88 95 6.6 108 

Overall Mean 95 11.0 - 
Q0jjäg8!kr,`( 0 84 92 83 93 88 6.2 100 

84 94 90 88 102 94 6.8 107 
267 86 116 108 92 101 13.8 114 
365 104 98 103 87 98 7.9 112 
636 106 101 99 94 100 5.0 114 

Overall Mean 96 9.2 - 
DAT: days after treatment 
1  Normalised recovery = (mean recovery / mean recovery at DAT-0) x 100% 

 
Table 7.1.2.2.1- 25: Recovered amounts of NOA 409480 in soil expressed as percentage of 

nominal applied amount 

Soil DAT Recoveries 
  Single Values Mean RSD Normalised to DAT-0 1 

  [%] [%] [%] [%] 
2z?c8Q-5 0 104 104 91 99 100 6.2 100 

84 98 93 108 107 101 6.8 102 
267 105 100 100 119 106 8.5 107 
365 109 96 100 97 101 5.9 101 
636 94 103 95 91 96 5.4 96 

Overall Mean 101 6.8 - 
qjä7bIU:n).`r 0 91 99 89 97 94 5.0 100 

84 106 94 100 97 99 5.3 106 
267 101 125 99 104 107 11.2 114 
365 90 119 105 98 103 11.9 110 
636 91 87 106 87 93 9.7 99 

Overall Mean 99 10.0 - 
DAT: days after treatment 
1  Normalised recovery = (mean recovery / mean recovery at DAT-0) x 100% 

 

Bayer CropScience

  
  

  
    

  
  
  

 T
hi
s 
do
cu
me
nt
 i
s 
th
e 
pr
op
er
ty
 o
f 
Ba
ye
r 
AG
  

 a
nd
/o
r 
an
y 
of
 i
ts
 a
ff
il
ia
te
s.
  

 I
t 
ma
y 
be
 s
ub
je
ct
 t
o 
ri
gh
ts
 s
uc
h 
as
 i
nt
el
le
ct
ua
l 
pr
op
er
ty
 a
nd
  

 c
op
y 
ri
gh
ts
 o
f 
th
e 
ow
ne
r 
an
d 
th
ir
d 
pa
rt
ie
s.
  

 F
ur
th
er
mo
re
, 
th
is
 d
oc
um
en
t 
ma
y 
fa
ll
 u
nd
er
 a
 r
eg
ul
at
or
y 
da
ta
 p
ro
te
ct
io
n 
re
gi
me
. 
 

 C
on
se
qu
en
tl
y,
 a
ny
 p
ub
li
ca
ti
on
, 
di
st
ri
bu
ti
on
, 
re
pr
od
uc
ti
on
 a
nd
/o
r 
pu
bl
is
hi
ng
 a
nd
  

 a
ny
 c
om
me
rc
ia
l 
ex
pl
oi
ta
ti
on
 a
nd
 u
se
 o
f 
th
is
 d
oc
um
en
t 
or
 i
ts
 c
on
te
nt
s 
 

 w
it
ho
ut
 t
he
 p
er
mi
ss
io
n 
of
 t
he
 o
wn
er
 o
f 
th
is
 d
oc
um
en
t 
ma
y 
th
er
ef
or
e 
 

 b
e 
pr
oh
ib
it
ed
 a
nd
 v
io
la
te
 t
he
 r
ig
ht
s 
of
 i
ts
 o
wn
er
. 
 



Page 204 of 278 
2013-11-25 

 
Document MCA: Section 7 Fate and behaviour in the environment 
Trifloxystrobin 
 
B. RESIDUES 
On average, more than 70% of the fortified amount of trifloxystrobin and its degradation products 
CGA 357261, CGA 321113, CGA 373466, NOA 413161, NOA 413163, CGA 357276 and 
NOA 409480 were recovered from the stored samples at each sampling interval.  
 
The mean recovered amounts after 636 days of storage were 98 and 95% for trifloxystrobin, 101 and 
100% for CGA 357261, 91 and 89% for CGA 321113, 94 and 89% for CGA 373466, 95 and 96% for 
CGA 357276, and 101 and 99% for NOA 409480. After 557 days of storage the mean recovered 
amounts were 98 and 89% for NOA 413161 and 93 and 85% for NOA 413163.  
 
The results demonstrate that residues of trifloxystrobin, CGA 357261, CGA 321113, CGA 373466, 
CGA 357276 and NOA 409480 in soil are considered to be stable for at least 636 days and that 
residues of NOA 413161 and NOA 413163 in soil are considered to be stable for at least 557 days 
under frozen conditions. 
 

III.  CONCLUSIONS 
 
Residues of trifloxystrobin and its degradation products CGA 357261, CGA 321113, CGA 373466, 
NOA 413161, NOA 413163, CGA 357276 and NOA 409480 in soil are stable for at least 557 days 
under frozen conditions. 
 
 

Report: KCA 7.1.2.2.1 /18; ャc/*cu.p A,; ゜dbz6ュia. H,; ゜äQä3. ね,; 2013 
Title: Kinetic Evaluation of the Degradation of Trifloxystrobin and its Metabolites after 

Soil Incorporation under European Field Conditions according to FOCUS 
Kinetics Using the KinGUI 2 Tool 

Report No: EnSa-13-0722 
Document No: M-468499-01-1 
Guidelines: - FOCUS kinetics (2006) 1 
GLP: No 
Justification: New data / guideline requirement:  

Kinetic analysis of the degradation of trifloxystrobin and its major degradation 
products CGA 321113, NOA 413161 and CGA 357276 for modelling purpose 

 
Executive Summary 
 
A kinetic analysis of soil residue data from the field dissipation study M-462061-02-1 (Supplemental 
Dossier, KCA 7.1.2.2.1 /15) was performed with the software KinGUI 2 according to FOCUS kinetics 
(2006) 1 to derive normalised (20 °C and field capacity) half-lives for trifloxystrobin and its 
degradation products CGA 321113, NOA 413161 and CGA 357276 as well as normalised (20 °C and 
field capacity) formation fractions for CGA 321113, NOA 413161 and CGA 357276, which are 
suitable for modelling purpose.  
 
Single first order was the most appropriate kinetic model for modelling purpose for the degradation of 
trifloxystrobin at the sites ?aJ_゛8(W/:üä (United Kingdom), 0:jRi゜ (Northern France), Fj, Zljz5b? 
g* -äJレ (Southern France), Ä4xjit x-fど55? (Spain) and 5zIÖj§ (Italy), as well as double first order in 
parallel at site tya(ü`5Wkfa: (Germany) under field conditions with an application rate of 187.5 g/ha 
and normalised to 20 °C and field capacity. The single first order kinetic model was used for 
modelling purpose to describe the degradation of CGA 321113, NOA 413161 and CGA 357276.  
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The half-lives (geometric means) were 1.69 days for trifloxystrobin, 48.1 days for CGA 321113, 
39.3 days for NOA 413163 and 51.7 days for CGA 357276. 
 
The formation fractions (arithmetic means) were 0.707 for CGA 321113, 0.145 for NOA 413161 and 
0.068 for CGA 357276. 
 

I.  METHODS 
 
Soil residue data from the field dissipation study M-462061-02-1 (Supplemental Dossier, 
KCA 7.1.2.2.1 /15) were used. In this study, the degradation of trifloxystrobin was studied at sites 
Wtqkf-?7?y!j (Germany), Wt:9p_zäJ・!? (United Kingdom), ぉ/2:i6 (Northern France), :,P L?*äj:ü h1 
どIaJ (Southern France), Ö/2t:6 )Dv?81! (Spain) and と5zif8 (Italy) under field conditions for up to 
733 days with an application rate of 187.5 g/ha and normalised to 20 °C and field capacity. 
 
Soil temperature and moisture were simulated with the FOCUS PEARL 4.4.4 model based on daily 
weather data (precipitation and irrigation, maximum and minimum air temperature, humidity or 
vapour pressure, wind speed, global solar radiation). These values were used as input values for the 
time-step normalisation process implemented in a Microsoft Excel® spreadsheet. 
 
The kinetic analysis was performed according to FOCUS kinetics (2006) 1 using the software 
KinGUI 2 with four different kinetic models: single first order, first order multi compartment, hockey-
stick (double first order sequential) and double first order in parallel. Model input datasets were the 
residual amounts found in each replicate test system at each sampling interval. The initial recovery at 
DAT-0 was included in the parameter optimization procedure, but for optimal goodness of fit, the 
value was allowed to be estimated by the model. The most appropriate kinetic model was selected on 
the basis of a detailed statistical analysis including visual assessement of the goodness of the fits, chi2 
scaled-error criterion, t-test significance, correlation analysis and standard deviation. The DT50 value 
was calculated from the resulting kinetic parameters. The degradation of degradation products was 
described with the single first order model. The resulting DT50 value from the double first order in 
parallel was not calculated from the slow k-rate as recommended by FOCUS. This procedure produces 
the worst case DT50 for the parent compound, which, however, does not describe the worst case 
scenario for the following degradation products. The DT50 value taken for modelling is based on the 
iteratively calculated values from KinGUI 2. 
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II.  RESULTS 
 
Single first order (SFO) was the most appropriate kinetic model for modelling purpose for the 
degradation of trifloxystrobin at the sites jjqqWazJ6fuz (United Kingdom), ipッktt (Northern France), 
Pl, T:cöl6? 5゛ !äDJ (Southern France), とj/゛_j §・-w0zI (Spain) and ic4V1` (Italy), as well as 
double first order in parallel at site Wa`z-/:y5`§x (Germany). The SFO kinetic model was used for 
modelling purpose to describe the degradation of CGA 321113, NOA 413161 and CGA 357276.  
Table 7.1.2.2.1- 26 to Table 7.1.2.2.1- 29 are summarizing the results of the kinetic analysis. 
 
Table 7.1.2.2.1- 26: Kinetic parameters for the degradation of trifloxystrobin in soil under field 

conditions for modelling purpose according to FOCUS (normalised to 
20 °C and field capacity) 

Site Kinetic DegT50 2 Chi2 Error t-test Visual 
 Model 1 [days] [%]  Assessment 3 

W8q?-§4j`ä-i (Germany) DFOP 1.13 27.1 k1: 2.4 x 10-2 
k2: 1.6 x 10-2 

+ 

?icJ10gaW/$! (United Kingdom) SFO 1.66 16.5 < 2 x 10-16 o 
ヶjidj* (Northern France) SFO 1.69 28.8 7.5 x 10-7 + 

Fi, ヮ/a5alü g8 YIaJ (Southern France) SFO 2.73 9.0 < 2 x 10-16 + 
とji6bt n・-Iどvä (Spain) SFO 1.10 19.5 7.6 x 10-14 + 

)ソ/ycg (Italy) SFO 2.49 13.5 6.7 x 10-15 + 
 geomean 1.69    
1  SFO: single first order, DFOP: double first order in parallel 
2  for DFOP: DT50 was not calculated from the slow k-rate, DT50 is based on fit of the decline curve 
3  visual assessment: + = good, o = moderate 

 
Table 7.1.2.2.1- 27: Kinetic parameters for degradation of CGA 321113 in soil under field 

conditions for modelling purpose according to FOCUS (normalised to 
20 °C and field capacity) 

Site FF Kinetic DegT50 Chi2 Error t-test Visual 
  Model 1 [days] [%]  Assessment 2 

Wtx(`-i6ä*ä゛ (Germany) 0.680 SFO 52.4 8.9 3.8 x 10-10 + 
W6hI?/täJvhc (United Kingdom) 0.830 SFO 24.7 9.5 5.8 x 10-14 + 

B/i5_/ (Northern France) 0.556 SFO 53.0 16.8 1.2 x 10-6 o 
>i, ヮi8:?oc gx AJ)ä 
(Southern France) 

0.668 SFO 95.8 19.1 3.6 x 10-8 o 

//ktO§ )gbNvä` (Spain) 0.488 SFO 23.7 28.5 1.2 x 10-5 o 
wj6!xe (Italy) 1.000 SFO 79.8 15.2 5.1 x 10-7 + 

arithmetic mean 0.707 geomean 48.1    
FF: formation fraction 
1  SFO: single first order 
2  visual assessment: + = good, o = moderate 
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Table 7.1.2.2.1- 28: Kinetic parameters for degradation of NOA 413161 in soil under field 

conditions for modelling purpose according to FOCUS (normalised to 
20 °C and field capacity) 

Site FF Kinetic DegT50 Chi2 Error t-test Visual 
  Model 1 [days] [%]  Assessment 2 

W!v/6ö?`?(/u (Germany) 0.071 SFO 66.1 3 18.9 6.9 x 10-3 o 
jJ1?Wä:äg゜(x (United Kingdom) 0.263 SFO 30.7 15.4 1.4 x 10-7 + 

ヶxji/3 (Northern France) 0.284 4 SFO 32.6 4 47.0 1.7 x 10-2 - 
F/, ヮa゜0//a v4 JロIz 

(Southern France) 
0.078 SFO 26.0 17.3 5.9 x 10-5 + 

:Oi86l !o!0A5c (Spain) 0.259 SFO 34.9 17.2 6.7 x 10-5 + 
94Ö/ä) (Italy) 0.055 SFO 50.8 16.9 7.3 x 10-5 + 

arithmetic mean 0.145 geomean 39.3    
FF: formation fraction 
1  SFO: single first order 
2  visual assessment: + = good, o = moderate, - = poor 
3  estimate based on fit of the decline curve 

4  value excluded from the calculation of arithmetic or geometric mean due to unreliable statistical parameters 

 
Table 7.1.2.2.1- 29: Kinetic parameters for degradation of CGA 357276 in soil under field 

conditions for modelling purpose according to FOCUS (normalised to 
20 °C and field capacity) 

Site FF Kinetic DegT50 Chi2 Error t-test Visual 
  Model 1 [days] [%]  Assessment 2 

WjöäfIüI/3na (Germany) 0.072 SFO 36.5 20.1 8.1 x 10-6 o 
W6ögf6ajicJa (United Kingdom) 0.098 SFO 80.2 3 2.8 1.0 x 10-6 + 

7:・Rlj (Northern France) 0.062 SFO 36.1 7.9 1.8 x 10-6 + 
P/, i1äァ:cd b7 wI?J 
(Southern France) 

0.922 4 SFO 1.97 4 24.5 4.3 x 10-2 - 

ソlktio xIG0$c’ (Spain) 0.077 SFO 45.5 3 19.7 1.9 x 10-3 o 
・Y:äf゛ (Italy) 0.032 SFO 76.5 23.2 1.9 x 10-3 o 

arithmetic mean 0.068 geomean 51.7    
FF: formation fraction 
1  SFO: single first order 
2  visual assessment: + = good, o = moderate, - = poor 
3  estimate based on fit of the decline curve 

4  value excluded from the calculation of arithmetic or geometric mean due to unreliable statistical parameters 

 
III.  CONCLUSIONS 

 
The calculated normalised (20 °C and field capacity) half-lives (geometric means) for modelling 
purpose for the degradation of trifloxystrobin and its major degradation products CGA 321113, 
NOA 413161 and NOA 409480 in soil under field conditions were 1.69 days for trifloxystrobin, 
48.1 days for CGA 321113, 39.3 days for NOA 413161 and 51.7 days for CGA 357276 at the tested 
sites. The normalised (20 °C and field capacity) formation fractions (arithmetic means) were 0.707 for 
CGA 321113, 0.145 for NOA 413161 and 0.068 for CGA 357276. 
 
The results are included in the summary of the degradation rates of trifloxystrobin and its major 
degradation products in soil under field conditions given in sections CA 7.1.2.2 and CA 7.1.2 
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Report: KCA 7.1.2.2.1 /19; ä51ノj5?. カ,; Pj6.t/l P.; く4.Ucc ね,; 2013 
Title: Kinetic Evaluation of the Degradation of Trifloxystrobin Metabolite CGA 357261 

and its Metabolites after Soil Incorporation under European Field Conditions 
according to FOCUS Kinetics Using the KinGUI 2 Tool 

Report No: EnSa-13-0723 
Document No: M-468500-01-1 
Guidelines: - FOCUS kinetics (2006) 1 
GLP: No 
Justification: New data / guideline requirement:  

Kinetic analysis of the degradation of the major trifloxystrobin photodegradation 
products CGA 357261, CGA 373466, NOA 413163 and NOA 409480 for 
modelling purpose 

 
Executive Summary 
 
A kinetic analysis of soil residue data from the field dissipation study M-465701-01-1 (Supplemental 
Dossier, KCA 7.1.2.2.1 /16) was performed with the software KinGUI 2 according to FOCUS kinetics 
(2006) 1 to derive normalised (20 °C and field capacity) half-lives for the trifloxystrobin 
photodegradation products CGA 357261, CGA 373466, NOA 413163 and NOA 409480 as well as 
normalised (20 °C and field capacity) formation fractions for CGA 373466, NOA 413163 and 
NOA 409480, which are suitable for modelling purpose.  
 
Single first order was the most appropriate kinetic model for modelling purpose for the degradation of 
CGA 357261 at the sites WzicJ8ü)j7゛? (United Kingdom), F,l ヮc/j52ä $§ `äOJ (Southern France), 
jkHjq: Iz8Y3pf (Spain) and Dt0eö) (Italy), double first order in parallel at site Wa5-idl・゜-Iä 
(Germany), as well as hockey stick at site B2i゜t/ (Northern France) under field conditions with an 
application rate of 187.5 g/ha and normalised to 20 °C and field capacity. The single first order kinetic 
model was used for modelling purpose to describe the degradation of CGA 373466, NOA 413163 and 
NOA 409480.  
 
The half-lives (geometric means) were 0.44 days for CGA 357261, 22.4 days for CGA 373466, 
39.3 days for NOA 413163 and 51.7 days for NOA 409480. 
 
The formation fractions (arithmetic means) were 0.853 for CGA 373466, 0.317 for NOA 413163 and 
0.028 for NOA 409480. 
 

I.  METHODS 
 
Soil residue data from the field dissipation study M-465701-01-1 (Supplemental Dossier, 
KCA 7.1.2.2.1 /16) were used. In this study, the degradation of CGA 357261, a photodegradation 
product of trifloxystrobin, was studied at sites Wth?l4bz(`I6 (Germany), WaijzJ43fvz3 (United 
Kingdom), //ぃ_l2 (Northern France), Pj, l:ucTcq 21 HJ(c (Southern France), Att6nt 5pg)Gz! (Spain) 
and /4Iどe4 (Italy) under field conditions for up to 733 days with an application rate of 187.5 g/ha and 
normalised to 20 °C and field capacity. 
 
Soil temperature and moisture were simulated with the FOCUS PEARL 4.4.4 model based on daily 
weather data (precipitation and irrigation, maximum and minimum air temperature, humidity or 
vapour pressure, wind speed, global solar radiation). These values were used as input values for the 
time-step normalisation process implemented in a Microsoft Excel® spreadsheet. 
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The kinetic analysis was performed according to FOCUS kinetics (2006) 1 using the software 
KinGUI 2 with four different kinetic models: single first order, first order multi compartment, hockey-
stick (double first order sequential) and double first order in parallel. Model input datasets were the 
residual amounts found in each replicate test system at each sampling interval. The initial recovery at 
DAT-0 was included in the parameter optimization procedure, but for optimal goodness of fit, the 
value was allowed to be estimated by the model. The most appropriate kinetic model was selected on 
the basis of a detailed statistical analysis including visual assessement of the goodness of the fits, chi2 
scaled-error criterion, t-test significance, correlation analysis and standard deviation. The DT50 value 
was calculated from the resulting kinetic parameters. The degradation of degradation products was 
described with the single first order model. The resulting DT50 values from the double first order in 
parallel and hockey stick model were not calculated from the slow k-rates as recommended by 
FOCUS. These procedures produce the worst case DT50 for the parent compound, which, however, 
does not describe the worst case scenario for the following degradation products. The DT50 values 
taken for modelling are based on the iteratively calculated values from KinGUI 2. 
 

II.  RESULTS 
 
Single first order (SFO) was the most appropriate kinetic model for modelling purpose for the 
degradation of CGA 357261 at the sites Wz:ügctaJ7-8 (United Kingdom), /,F ァ:d/cxä p゜ (Jどä 
(Southern France), どl::゜ü kg)Y*?( (Spain) and Kiüe(_ (Italy), double first order in parallel (DFOP) 
at site W8?`r2a/3!/k (Germany), as well as hockey stick (HS) at site :5うüj: (Northern France). The 
SFO kinetic model was used for modelling purpose to describe the degradation of CGA 373466, 
NOA 413163 and NOA 409480. Table 7.1.2.2.1- 30 to Table 7.1.2.2.1- 33 are summarizing the results 
of the kinetic analysis. 
 
Table 7.1.2.2.1- 30: Kinetic parameters for the degradation of CGA 357261 in soil under field 

conditions for modelling purpose according to FOCUS (normalised to 
20 °C and field capacity) 

Site Kinetic DegT50 2 Chi2 Error t-test Visual 
 Model 1 [days] [%]  Assessment 3 

:vcryIW$!ä/o (Germany) DFOP 0.09 7.8 k1: 0.281 
k2: 0.261 

+ 

WcttaJ89゛-9ä (United Kingdom) SFO 0.61 7.9 < 2 x 10-16 o 
ヶb:/8/ (Northern France) HS 0.12 17.5 k1: 0.470 

k2: 3.44 x 10-3 
o 

,+l T:?ua/q §9 ?Jどf (Southern France) SFO 1.35 8.5 < 2 x 10-16 o 
At/dül レdgeoI` (Spain) SFO 0.95 6.0 5.78 x 10-9 + 

ど/1e(゜ (Italy) SFO 0.88 24.9 1.95 x 10-7 + 
 geomean 0.44    
1  SFO: single first order, DFOP: double first order in parallel, HS: hockey stick 
2  for DFOP and HS: DT50 was not calculated from the slow k-rate, DT50 is based on fit of the decline curve 
3  visual assessment: + = good, o = moderate 
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Table 7.1.2.2.1- 31: Kinetic parameters for degradation of CGA 373466 in soil under field 

conditions for modelling purpose according to FOCUS (normalised to 
20 °C and field capacity) 

Site FF Kinetic DegT50 Chi2 Error t-test Visual 
  Model 1 [days] [%]  Assessment 2 

Wjnn(-aIla_゛ (Germany) 0.640 SFO 6.86 36.5 2.09 x 10-3 o 
WajäJ6otb5-z (United Kingdom) 1.000 SFO 8.57 12.7 5.94 x 10-13 o 

B゛/t/x (Northern France) 0.618 SFO 29.1 27.5 7.63 x 10-5 + 
,+/ zTlj9pc u゜ ?Y`J 

(Southern France) 
1.000 SFO 91.0 36.5 6.69 x 10-5 o 

゜/ソl/0 !D*?’pg (Spain) 0.860 SFO 14.5 3 9.4 4.80 x 10-6 + 
G:3)?ü (Italy) 1.000 SFO 56.1 20.4 1.84 x 10-7 + 

arithmetic mean 0.853 geomean 22.4    
FF: formation fraction 
1  SFO: single first order 
2  visual assessment: + = good, o = moderate 
3  estimate based on fit of the decline curve 

 
Table 7.1.2.2.1- 32: Kinetic parameters for degradation of NOA 413163 in soil under field 

conditions for modelling purpose according to FOCUS (normalised to 
20 °C and field capacity) 

Site FF Kinetic DegT50 Chi2 Error t-test Visual 
  Model 1 [days] [%]  Assessment 2 

jv`/*Wüa(5af (Germany) 0.039 4 SFO 53.0 3 17.5 4.23 x 10-3 + 
zäJ8yx)W::d? (United Kingdom) 0.457 SFO 87.4 40.5 2.59 x 10-2 + 

ヶj87li (Northern France) 0.498 SFO 29.9 26.7 1.65 x 10-3 + 
jF, Ti:z゜§? 84 !w?J 

(Southern France) 
0.185 SFO 36.5 20.6 1.18 x 10-3 + 

A8゜jj/ xrH゛üä’ (Spain) 0.332 SFO 25.2 21.0 3.47 x 10-3 + 
/§?0Ö- (Italy) 0.115 SFO 28.7 20.3 9.47 x 10-4 + 

arithmetic mean 0.317 geomean 39.3    
FF: formation fraction 
1  SFO: single first order 
2  visual assessment: + = good 
3  estimate based on fit of the decline curve 

4  value excluded from the calculation of arithmetic mean due to unreliable statistical parameters 
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Table 7.1.2.2.1- 33: Kinetic parameters for degradation of NOA 409480 in soil under field 

conditions for modelling purpose according to FOCUS (normalised to 
20 °C and field capacity) 

Site FF Kinetic DegT50 Chi2 Error t-test Visual 
  Model 1 [days] [%]  Assessment 2 

jy3a`ipWda!- (Germany) 0.006 SFO 97.3 33.7 4.71 x 10-3 + 
aia1aWjJ゛ü(゛ (United Kingdom) 0.041 SFO 95.5 3 14.9 4.37 x 10-3 + 

8::B:5 (Northern France) 0.025 SFO 34.7 23.0 1.87 x 10-3 + 
iP, :c9qヮ:? 62 )cJÖ 
(Southern France) 

0.020 4 SFO 111.1 3 21.0 1.25 x 10-3 + 

jqソjyj n-Yc)o6 (Spain) 0.035 SFO 18.1 19.3 3.31 x 10-3 + 
jö0X?) (Italy) 0.035 SFO 29.7 17.1 3.42 x 10-4 + 

arithmetic mean 0.028 geomean 51.7    
FF: formation fraction 
1  SFO: single first order 
2  visual assessment: + = good 
3  estimate based on fit of the decline curve 

4  value excluded from the calculation of arithmetic mean due to unreliable statistical parameters 

 
III.  CONCLUSIONS 

 
The calculated normalised (20 °C and field capacity) half-lives (geometric means) for modelling 
purpose for the degradation of the major trifloxystrobin photodegradation products CGA 357261, 
CGA 373466, NOA 413163 and NOA 409480 in soil under field conditions were 0.44 days for 
CGA 357261, 22.4 days for CGA 373466, 39.3 days for NOA 413163 and 51.7 days for NOA 409480 
at the tested sites. The normalised (20 °C and field capacity) formation fractions (arithmetic means) 
were 0.853 for CGA 373466, 0.317 for NOA 413163 and 0.028 for NOA 409480. 
 
The results are included in the summary of the degradation rates of trifloxystrobin and its major 
degradation products in soil under field conditions given in sections CA 7.1.2.2 and CA 7.1.2 
 

CA 7.1.2.2.2  Soil accumulation studies 
No field accumulation studies have been performed for trifloxystrobin. Accumulation of 
trifloxystrobin and its degradation products CGA 321113 and CGA 373466 was modelled from DT50 
values calculated in M-064112-01-1 (Baseline Dossier, KCA 7.1.2.2.1 /14), evaluated during the 
Annex I inclusion and accepted by the European Commission (SANCO/4339/2000-Final, 7 April 
2003). The following study is included in the Baseline Dossier:  
 

Annex Point / Reference No Author(s) Year Document No 
KCA 7.1.2.2.2 /01 ?゛c`?`Pe. Y, 2001 M-065732-01-1 

 
No additional studies are submitted within this Supplemental Dossier for the trifloxystrobin renewal of 
approval. 
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CA 7.1.3  Adsorption and desorption in soil 
CA 7.1.3.1  Adsorption and desorption 
The adsorption and desorption behaviours of trifloxystrobin and its major degradation products in soil 
were studied using two different radiolabel positions, [14C-GP] and [14C-TP]. The studies have been 
performed in a number of soils in batch equilibrium experiments. Adsorption and desorption isotherms 
were calculated by linear regression analysis of the adsorption or desorption data according to the 
Freundlich equation. The calculated adsorption constants and correlation coefficients are listed in 
Table 7.1.3.1- 2 to Table 7.1.3.1- 10, an overall summary is given Table 7.1.3.1- 1. 
 
Table 7.1.3.1- 1:  Overall summary of adsorption constants KOC(ads) in soils of trifloxystrobin 

and its major degradation products 

 KOC(ads) 1 

Compound [mL/g] 
trifloxystrobin (EE) 2377 
CGA 357261 (ZE) 487 
CGA 321113 (EE) 121 
CGA 373466 (ZE) 87.6 
CGA 381318 (ZZ) 76.5 
NOA 413161 (ZE) 3.6 
NOA 413163 (EE) 6.3 
CGA 357276 (E) 8170 
NOA 409480 (Z) 2356 

1 arithmetic mean 
 
Table 7.1.3.1- 2:  Overall summary of adsorption constants and correlation coefficients in 

soils of trifloxystrobin 

Soil Texture pH Annex Point / KF(ads) 1/n KOC(ads) 

 (USDA)  Reference No [mL/g]  [mL/g] 
・/7chヶi_ loamy sand 7.3 KCA 7.1.3.1.1 /01 14.7 0.925 1837 

Fy?u?I 2.1 sand 6.8 KCA 7.1.3.1.1 /01 11.2 0.999 3745 
)üaQc/ä゜za` loam 7.1 KCA 7.1.3.1.1 /01 40.6 0.939 2031 

Gc:I5ä silt loam 7.2 KCA 7.1.3.1.1 /01 126 0.978 2683 
-tcf/Jcc 1 humic soil 6.7 KCA 7.1.3.1.1 /01 325 0.976 1642 
さ:n`Jic loamy sand 5.1 KCA 7.1.3.1.1 /02 23.3 0.942 2327 

   arithmetic mean 90.1 0.960 2377 
1  Soil -tJä/?-e was tested with two different soil-to-solution ratios, the soil-to-solution ratio of 1/20 was 

excluded from the evaluation during the Annex I inclusion (SANCO/4339/2000-Final, 7 April 2003) 
 
Table 7.1.3.1- 3:  Overall summary of adsorption constants and correlation coefficients in 

soils of CGA 357261 

Soil Texture pH Annex Point / KF(ads) 1/n KOC(ads) 

 (USDA)  Reference No [mL/g]  [mL/g] 
174 sandy loam 7.0 KCA 7.1.3.1.2 /05 2.78 1.034 479 
185 loam 6.9 KCA 7.1.3.1.2 /05 14.9 1.005 476 
186 sandy loam 6.6 KCA 7.1.3.1.2 /05 3.17 0.962 389 
187 sand 5.6 KCA 7.1.3.1.2 /05 4.61 0.980 567 
188 clay loam 6.9 KCA 7.1.3.1.2 /05 12.8 0.990 526 

   arithmetic mean 7.65 0.994 487 
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Table 7.1.3.1- 4:  Overall summary of adsorption constants and correlation coefficients in 

soils of CGA 321113 

Soil Texture pH Annex Point / KF(ads) 1/n KOC(ads) 

 (USDA)  Reference No [mL/g]  [mL/g] 
k?Bit1だd0 loamy sand 7.3 KCA 7.1.3.1.2 /01 0.83 1.006 104 
=?_c`9 2.1 sand 6.8 KCA 7.1.3.1.2 /01 0.58 1.108 194 

Nä-a§c)le_ä loam 7.1 KCA 7.1.3.1.2 /01 2.33 0.993 117 
i?Hc-5 silt loam 7.2 KCA 7.1.3.1.2 /01 3.96 0.948 84 
Illarsaz humic soil 6.7 KCA 7.1.3.1.2 /01 18.6 0.972 94 
!z:R・J/ loamy sand 5.1 KCA 7.1.3.1.2 /02 1.32 0.984 132 

   arithmetic mean 4.60 1.001 121 
 
Table 7.1.3.1- 5:  Overall summary of adsorption constants and correlation coefficients in 

soils of CGA 373466 

Soil Texture pH Annex Point / KF(ads) 1/n KOC(ads) 

 (USDA)  Reference No [mL/g]  [mL/g] 
174 sandy loam 7.0 KCA 7.1.3.1.2 /03 0.175 0.909 30.1 
185 loam 6.9 KCA 7.1.3.1.2 /03 3.07 0.877 97.7 
186 sandy loam 6.6 KCA 7.1.3.1.2 /03 0.516 0.990 63.4 
187 sand 5.6 KCA 7.1.3.1.2 /03 1.35 0.901 166 
188 clay loam 6.9 KCA 7.1.3.1.2 /03 1.98 0.794 80.9 

   arithmetic mean 1.42 0.894 87.6 
 
Table 7.1.3.1- 6:  Overall summary of adsorption constants and correlation coefficients in 

soils of CGA 381318 

Soil Texture pH Annex Point / KF(ads) 1/n KOC(ads) 

 (USDA)  Reference No [mL/g]  [mL/g] 
cyァ??cf Ö6- (にNaJW*:c sandy loam 5.1 KCA 7.1.3.1.2 /06 1.41 0.866 78.2 

cz)Ezev と§) DレUe sandy loam 5.9 KCA 7.1.3.1.2 /06 1.13 0.892 75.5 
Xäkkä!z2 cつ p7ckレJzx silt loam 6.2 KCA 7.1.3.1.2 /06 1.21 0.895 75.9 

Xiyr,`fptäo3( clay loam 7.1 KCA 7.1.3.1.2 /06 3.68 0.896 76.6 
   arithmetic mean 1.86 0.887 76.5 

 
Table 7.1.3.1- 7:  Overall summary of adsorption constants and correlation coefficients in 

soils of NOA 413161 

Soil Texture pH Annex Point / KF(ads) 1/n KOC(ads) 

 (USDA)  Reference No [mL/g]  [mL/g] 
さ)/ä:・J loamy sand 5.1 KCA 7.1.3.1.2 /04 0.042 1 N/A 1 4.2 1 

zedc!Eä とg) vレ/cJcW! loam 5.3 KCA 7.1.3.1.2 /07 0.116 0.912 6.4 
ZecIäkc とv( YÖeN sandy loam 6.2 KCA 7.1.3.1.2 /07 0.066 0.931 3.7 

w!ecy?_p cけ 7.Ada・Jck4a silt loam 6.6 KCA 7.1.3.1.2 /07 0.049 0.885 2.0 
$itfI,(Uä0*n! clay loam 7.3 KCA 7.1.3.1.2 /07 0.095 0.890 2.1 

   arithmetic mean 0.082 0.905 3.6 
N/A: not applicable 
1  Study was terminated after preliminary tests, therefore the concentration dependency of the adsorption was 

not investigated and the KF(ads) and KOC(ads) values were not used for the calculation of the arithmetic mean. 
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Table 7.1.3.1- 8:  Overall summary of adsorption constants and correlation coefficients in 

soils of NOA 413163 

Soil Texture pH Annex Point / KF(ads) 1/n KOC(ads) 

 (USDA)  Reference No [mL/g]  [mL/g] 
ezZ?*c` -レ§ D:cJäW2Iえ loam 5.3 KCA 7.1.3.1.2 /08 0.172 0.887 9.6 

Zce2ze! ÖpI どNeD sandy loam 6.2 KCA 7.1.3.1.2 /08 0.115 0.920 6.4 
どh-äzao4 ä AägakgJn.4a silt loam 6.6 KCA 7.1.3.1.2 /08 0.118 0.949 4.9 

A゜・),-(/:aqu! clay loam 7.3 KCA 7.1.3.1.2 /08 0.201 0.893 4.4 
   arithmetic mean 0.151 0.912 6.3 

 
Table 7.1.3.1- 9:  Overall summary of adsorption constants and correlation coefficients in 

soils of CGA 357276 

Soil Texture pH Annex Point / KF(ads) 1/n KOC(ads) 

 (USDA)  Reference No [mL/g]  [mL/g] 
174 sandy loam 7.0 KCA 7.1.3.1.2 /09 48.5 0.952 8345 
185 loam 6.9 KCA 7.1.3.1.2 /09 207 0.813 6587 
186 sandy loam 6.6 KCA 7.1.3.1.2 /09 75.1 0.962 9228 
187 sand 5.6 KCA 7.1.3.1.2 /09 79.4 0.847 9756 
188 clay loam 6.9 KCA 7.1.3.1.2 /09 169 0.813 6934 

   arithmetic mean 116 0.877 8170 
 
Table 7.1.3.1- 10:  Overall summary of adsorption constants and correlation coefficients in 

soils of NOA 409480 

Soil Texture pH Annex Point / KF(ads) 1/n KOC(ads) 

 (USDA)  Reference No [mL/g]  [mL/g] 
?czァ$ä- Ö8! W4`K/äグJä sandy loam 5.1 KCA 7.1.3.1.2 /10 41.7 0.847 2317 

äz6E?a- O゛I wKレz sandy loam 5.9 KCA 7.1.3.1.2 /10 37.6 0.865 2507 
U4?c`a゜5 ? D0Jzxg?$ silt loam 6.2 KCA 7.1.3.1.2 /10 40.5 0.862 2530 

nta$9!,Ö:_If( clay loam 7.1 KCA 7.1.3.1.2 /10 99.4 0.879 2070 
   arithmetic mean 54.8 0.863 2356 

 
CA 7.1.3.1.1  Adsorption and desorption of the active substance 
The adsorption and desorption behaviour of trifloxystrobin in soil in batch equilibrium experiments 
was evaluated during the Annex I inclusion using one radiolabel position, [14C-GP], and was accepted 
by the European Commission (SANCO/4339/2000-Final, 7 April 2003). The following studies are 
included in the Baseline Dossier: 
 

Annex Point / Reference No Author(s) Year Document No 
KCA 7.1.3.1.1 /01 a-zP1c?I`. カ, 1995 M-033549-03-1 
KCA 7.1.3.1.1 /02 Yi7cz/e?. Q, 2000 M-049477-01-1 

 
No additional studies are submitted within this Supplemental Dossier for the trifloxystrobin renewal of 
approval. A summary of the adsorption and desorption behaviours of trifloxystrobin and its major 
degradation products in soil is given in section CA 7.1.3.1. 
 

CA 7.1.3.1.2 Adsorption and desorption of metabolites, breakdown and reaction 
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products 
The adsorption and desorption behaviours of the major degradation products CGA 321113, 
CGA 373466 and NOA 413161 in soil in batch equilibrium experiments were evaluated during the 
Annex I inclusion using two radiolabel positions, [14C-GP] and [14C-TP], and were accepted by the 
European Commission (SANCO/4339/2000-Final, 7 April 2003). The following studies are included 
in the Baseline Dossier:  
 

Annex Point / Reference No Author(s) Year Document No 
KCA 7.1.3.1.2 /01 ?cPdz(-a(. V, 1995 M-033569-02-1 
KCA 7.1.3.1.2 /02 c?aziN:q. ,Q 2000 M-051381-01-1 
KCA 7.1.3.1.2 /03 Aä/に. T, ,H; ?ä?:.Ote1ij ,ぉ 1997 M-036332-01-1 
KCA 7.1.3.1.2 /04 U§z. ,N 2000 M-046346-01-1 

 
Six additional studies have been performed for the major degradation products CGA 357261, 
CGA 381318, NOA 413161, NOA 413163, CGA 357276 and NOA 409480, and are submitted within 
this Supplemental Dossier for the trifloxystrobin renewal of approval using two radiolabel positions, 
[14C-GP] and [14C-TP]. A summary of the adsorption and desorption behaviours of trifloxystrobin and 
its major degradation products in soil is given in section CA 7.1.3.1. 
 
 

Report: KCA 7.1.3.1.2 /05; Gaj龿. E, Y,; aätwtxcjäl. ノ,; 1997 
Title: Adsorption-Desorption of [phenyl (B)-U-14C]-CGA-357261 in Soil 
Report No: 211-97 
Document No: M-036399-01-1 
Guidelines: - US EPA Pesticide Assessment Guidelines, Subdivision N, Section 163-1 
GLP: Yes 
Justification: New data / guideline requirement:  

Adsorption and desorption of major photodegradation product CGA 357261 
 
Executive Summary 
 
The adsorption / desorption behaviour of [14C-TP]CGA 357261, a photodegradation product of 
trifloxystrobin, was studied in five soils in batch equilibrium experiments in the dark at 25 ± 1 °C: 
 

Soil Source Texture (USDA) pH OC [%] 
174 Madera, USA sandy loam 7.0 0.6 
185 Northwood, USA loam 6.9 3.1 
186 Louisberg, USA sandy loam 6.6 0.8 
187 Raleigh, USA sand 5.6 0.8 
188 Northwood, USA clay loam 6.9 2.4 

 
The adsorption phase was carried out using sterilized soils with soil-to-solution ratios of 1/5 (soils 174, 
186 and 187) and 1/10 (soils 185 and 188). CGA 357261 was applied at nominal concentrations of 0.5, 
0.2, 0.075 and 0.025 mg/L in sterilized aqueous 0.01 M CaCl2 solution. The desorption phase was 
performed by supplying pre-adsorbed soil samples with fresh sterilized aqueous 0.01 M CaCl2 
solution. Adsorption and desorption took place for 4 hours equilibration time each. 
 
CGA 357261 was rapidly degraded to CGA 373466 by ester cleavage even in sterilized soil. 
Therefore, the mean parental mass balances after adsorption and desorption were only 82.7, 68.7, 71.4, 
62.2 and 62.3% of applied radioactivity [% AR] for soil 174, 185, 186, 187 and 188, respectively.  
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Mean material balances were 91.0, 94.3, 92.2, 93.3 and 93.5% AR for soil 174, 185, 186, 187 and 188, 
respectively.  
 
Adsorption and desorption isotherms were calculated using the Freundlich equation. Since significant 
degradation (> 10%) was observed even in the sterilized soils, the sorption values were calculated 
based on both the applied radioactivity and on the measured [14C-TP]CGA 357261 concentration. 
Based on the measured [14C-TP]CGA 357261 concentration, the calculated adsorption coefficients 
KF(ads) of the Freundlich adsorption isotherms ranged from 2.78 to 14.9 mL/g (mean: 7.65 mL/g) and 
the adsorption constants KOC(ads) (normalised to organic carbon content) ranged from 389 to 567 mL/g 
(mean: 487 mL/g). The Freundlich exponents 1/n were in the range of 0.962 to 1.034 (mean: 0.994), 
indicating that the concentration of CGA 357261 did not affect the adsorption behaviour in the 
examined concentration range. The desorption KF(des) (mean: 11.3 mL/g) and the normalised KOC(des) 
(mean: 781 mL/g) values were higher (1.6 times higher) than those obtained for the adsorption phase, 
indicating that CGA 357261 once adsorbed to soil is not readily desorbed.  
 
CGA 357261 can be classified as low to medium mobile for adsorption and low mobile for desorption 
using the McCall 9 classification for the estimation of the mobility in soil. 
 

I.  MATERIALS AND METHODS 
 
A.  MATERIALS 
 
1.  Test Item 
[phenyl (B)-U-14C]-CGA-357261  
Reference No: CL-XLI-93 
Specific Activity: 1.62 MBq/mg (43.8 µCi/mg) 
Radiochemical Purity: 98.3% 
Chemical Purity: 99.0% 

 
2.  Test Soils 
Five soils were used (see Table 7.1.3.1.2- 1), representing different geographical origin and different 
soil properties as required by the guidelines. The soils were sieved to a particle size of ≤ 2 mm and 
sterilized by gamma radiation for the adsorption / desorption batch equilibrium experiments.  
 

 
9  McCall, P. J., Laskowski, B. A., Swarm, R. L., Bishburger, H. J.: “Measurement of Sorption Coefficients of 

Organic Chemicals and Their Use in Environmental Fate Analysis” in “Test Protocols for Environmental 
Fate and Movement of Toxicants”; A.O.A.C. Symposium proceedings, 94th annual meeting, Washington, 
BC, 1980. 
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Table 7.1.3.1.2- 1:  Physico-chemical properties of test soils 

Parameter Results / Units 

Soil Designation 174 185 186 187 188 
Geographic Location      

City Madera Northwood Louisberg Raleigh Northwood 
State California North 

Dakota 
North 

Carolina 
North 

Carolina 
North 

Dakota 
Country USA USA USA USA USA 

Soil Taxonomic Classification (USDA) no information available 
Soil Series hanford fine 

sandy loam 
gardena saw-awake 

wedowee 
complex 

lynchburg 
sandy loam 

bearden-
perella 

Textural Class (USDA) sandy loam loam sandy loam sand clay loam 
Sand [50 µm – 2 mm] 69% 32% 78% 53% 28% 
Silt [2 µm – 50 µm] 28% 44% 10% 30% 42% 
Clay [< 2 µm] 3% 24% 12% 17% 30% 

pH 7.0 6.9 6.6 5.6 6.9 
Organic Carbon 0.6% 3.1% 0.8% 0.8% 2.4% 
Organic Matter 1 1.0% 5.4% 1.4% 1.4% 4.2% 
Cation Exchange Capacity [meq/100 g] 15.2 24.0 5.5 4.9 28.6 
Water Holding Capacity      

at 0.33 bar (pF 2.5) 8.5% 41.8% 9.8% 5.2% 40.4% 
Bulk Density (disturbed) [g/cm3] 1.46 0.96 1.19 1.38 1.03 
1  % organic matter = % organic carbon x 1.724 
DW: dry weight 
USA: United States of America 
USDA: United States Department of Agriculture 

 
B.  STUDY DESIGN 
 
1.  Experimental Conditions 
The test system for adsorption and desorption in batch equilibrium experiments consisted of glass 
culture tubes (volume 15 mL) closed with Teflon® lined screw caps. Glassware and aqueous 0.01 M 
CaCl2 solution were sterilized using an autoclave. The experiments were performed in duplicate. 
 
In preliminary tests, the adsorption of the test item to the test system surface, the appropriate 
adsorption and desorption equilibration times and the stability of the test item were determined. 
 
The adsorption phase was carried out using sterilized soils with soil-to-solution ratios of 1/5 (soils 174, 
186 and 187) and 1/10 (soils 185 and 188). CGA 357261 was applied at nominal concentrations of 0.5, 
0.2, 0.075 and 0.025 mg/L in sterilized aqueous 0.01 M CaCl2 solution. The desorption phase was 
performed by supplying pre-adsorbed soil samples with fresh sterilized aqueous 0.01 M CaCl2 
solution. Adsorption and desorption took place for 4 hours equilibration time each (total of 8 hours). 
 
The test systems were shaken by a platform shaker in the dark at 25 ± 1 °C in an environmental 
chamber. 
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2.  Analytical Procedures 
The suspensions were centrifuged and the radioactivity contents in the supernatants were analysed by 
liquid scintillation counting (LSC). After the adsorption and desorption step, the soil of 0.5 mg/L 
samples was additionally extracted three times at ambient temperature using a reciprocating shaker 
and acetonitrile/waterpH 4 4/1 (v/v). After each extraction step, extract and soil were separated by 
centrifugation and decantation. The radioactivity contents of the combined soil extracts after the 
adsorption and desorption step were determined by LSC. Aliquot of the combined soil extracts were 
concentrated. Aqueous 0.01 M CaCl2 solutions and combined soil extracts were analysed by reversed 
phase HPLC/radiodetection. The extracted soil was dried and the radioactivity content determined by 
combustion/LSC to establish the material balance.  
 
Adsorption and desorption isotherms were calculated by linear regression analysis of the adsorption or 
desorption data according to the Freundlich equation. Since significant degradation (> 10%) was 
observed even in the sterilized soils, the sorption values were calculated based on both the applied 
radioactivity and on the measured [14C-TP]CGA 357261 concentration. 
 

II.  RESULTS AND DISCUSSION 
 
A. MATERIAL BALANCE 
 
Mean material balances were 91.0, 94.3, 92.2, 93.3 and 93.5% of applied radioactivity [% AR] for soil 
174, 185, 186, 187 and 188, respectively. The complete material balances found for all soils and 
concentrations demonstrated that there was no significant loss of radioactivity dissipated from the test 
systems or during sample processing. 
 
B. DEGRADATION OF PARENT COMPOUND 
 
CGA 357261 was rapidly degraded to CGA 373466 by ester cleavage even in sterilized soil. 
Therefore, the mean parental mass balances were 82.7, 68.7, 71.4, 62.2 and 62.3% AR after 8 hours 
for soil 174, 185, 186, 187 and 188, respectively.  
 
C. FINDINGS 
 
At the end of the adsorption phase, 28.9-32.8%, 47.7-49.3%, 33.5-36.0%, 36.1-38.1% and 42.0-43.8% 
were adsorbed based on the measured [14C-TP]CGA 357261 concentration in soil 174, 185, 186, 187 
and 188, respectively (see Table 7.1.3.1.2- 2). Based on the measured [14C-TP]CGA 357261 
concentration, the calculated adsorption coefficients KF(ads) of the Freundlich adsorption isotherms 
ranged from 2.78 to 14.9 mL/g (mean: 7.65 mL/g) and the adsorption constants KOC(ads) (normalised to 
organic carbon content) ranged from 389 to 567 mL/g (mean: 487 mL/g). The Freundlich exponents 
1/n were in the range of 0.9967 to 1.04 (mean: 1.01), indicating that the concentration of CGA 357261 
did not affect the adsorption behaviour in the examined concentration range (see Table 7.1.3.1.2- 3). 
 
At the end of the desorption phase, 45.4-52.0%, 24.0-26.1%, 35.3-39.2%, 28.3-31.5% and 25.5-28.0% 
of the initially adsorbed amount based on the measured [14C-TP]CGA 357261 concentration were 
desorbed in soil 174, 185, 186, 187 and 188, respectively (see Table 7.1.3.1.2- 2). Based on the 
measured [14C-TP]CGA 357261 concentration, the desorption KF(des) (mean: 11.3 mL/g) and the 
normalised KOC(des) (mean: 781 mL/g) values were higher (1.6 times higher) than those obtained for the 
adsorption phase, indicating that CGA 357261 once adsorbed to soil is not readily desorbed (see 
Table 7.1.3.1.2- 3).  
 

Bayer CropScience

  
  

  
    

  
  
  

 T
hi
s 
do
cu
me
nt
 i
s 
th
e 
pr
op
er
ty
 o
f 
Ba
ye
r 
AG
  

 a
nd
/o
r 
an
y 
of
 i
ts
 a
ff
il
ia
te
s.
  

 I
t 
ma
y 
be
 s
ub
je
ct
 t
o 
ri
gh
ts
 s
uc
h 
as
 i
nt
el
le
ct
ua
l 
pr
op
er
ty
 a
nd
  

 c
op
y 
ri
gh
ts
 o
f 
th
e 
ow
ne
r 
an
d 
th
ir
d 
pa
rt
ie
s.
  

 F
ur
th
er
mo
re
, 
th
is
 d
oc
um
en
t 
ma
y 
fa
ll
 u
nd
er
 a
 r
eg
ul
at
or
y 
da
ta
 p
ro
te
ct
io
n 
re
gi
me
. 
 

 C
on
se
qu
en
tl
y,
 a
ny
 p
ub
li
ca
ti
on
, 
di
st
ri
bu
ti
on
, 
re
pr
od
uc
ti
on
 a
nd
/o
r 
pu
bl
is
hi
ng
 a
nd
  

 a
ny
 c
om
me
rc
ia
l 
ex
pl
oi
ta
ti
on
 a
nd
 u
se
 o
f 
th
is
 d
oc
um
en
t 
or
 i
ts
 c
on
te
nt
s 
 

 w
it
ho
ut
 t
he
 p
er
mi
ss
io
n 
of
 t
he
 o
wn
er
 o
f 
th
is
 d
oc
um
en
t 
ma
y 
th
er
ef
or
e 
 

 b
e 
pr
oh
ib
it
ed
 a
nd
 v
io
la
te
 t
he
 r
ig
ht
s 
of
 i
ts
 o
wn
er
. 
 



Page 220 of 278 
2013-11-25 

 
Document MCA: Section 7 Fate and behaviour in the environment 
Trifloxystrobin 
 
Table 7.1.3.1.2- 2: Percentage of adsorbed and desorbed CGA 357261 in soils (mean values) 

 Test Concentration [mg/L] 
 Adsorption 1 Desorption 1 

Soil 0.5 0.2 0.075 0.025 0.5 0.2 0.075 0.025 
174 31.8 31.4 32.8 28.9 48.7 47.2 45.4 52.0 
185 48.2 49.1 49.3 47.7 26.1 24.9 24.0 24.0 
186 33.5 35.6 36.0 36.0 39.2 36.5 35.3 37.5 
187 36.1 37.2 38.1 36.8 31.5 29.5 28.3 30.0 
188 42.0 43.6 43.8 42.6 27.7 26.3 25.5 28.0 

1  end of adsorption phase, mean values expressed as percentage of the measured 
[14C-TP]CGA 357261 concentration 

2  end of desorption phase, mean values expressed as percentage of the initially 
adsorbed amount based on the measured [14C-TP]CGA 357261 concentration 

 
Table 7.1.3.1.2- 3: Adsorption and desorption constants and correlation coefficients in soils of 

CGA 357261 

 Adsorption Desorption 
 KF 1/n 1 r KOC KF 1/n 1 r KOC 

Soil [mL/g]   [mL/g] [mL/g]   [mL/g] 
174 2.78 1.034 0.9970 479 5.79 1.036 0.9959 996 
185 14.9 1.005 0.9987 476 18.4 0.943 0.9984 587 
186 3.17 0.962 0.9989 389 5.25 0.962 0.9965 645 
187 4.61 0.980 0.9989 567 7.03 0.962 0.9975 864 
188 12.8 0.990 0.9992 526 19.8 1.001 0.9977 813 

arithmetic mean 7.65 0.994 0.9985 487 11.3 0.981 0.9972 781 
1  n values were given in the report and converted to 1/n values 

 
III.  CONCLUSIONS 

 
The adsorption constant KOC(ads) (arithmetic mean) of CGA 357261, a major photodegradation product 
of trifloxystrobin, was 487 mL/g. The Freundlich exponent 1/n (arithmetic mean) was 0.994. 
 
The results are included in the summary of the adsorption and desorption behaviours of trifloxystrobin 
and its major degradation products in soil given in section CA 7.1.3.1. 
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Report: KCA 7.1.3.1.2 /06; F?el)pq. D,; /$7Wc゛?. れ,; 2013 
Title: [Benzeneacetic-phenyl-UL-14C]BCS-CU98569 (Sodium Salt of CGA 381318): 

Adsorption / Desorption on Four European Soils 
Report No: EnSa-12-0384 
Document No: M-447879-01-1 
Guidelines: - OECD Test Guideline No. 106 

- DRAFT SANCO 11802/2010/rev 1 in accordance with Regulation (EC) 
No 1107/2009 

- US EPA OCSPP Test Guideline No. 835.1230 
- Canadian PMRA Guideline DACO 8.2.4.2 

GLP: Yes 
Justification: New data / guideline requirement:  

Adsorption and desorption of major photodegradation product CGA 381318 
 
Executive Summary 
 
The adsorption / desorption behaviour of [14C-GP]BCS-CU98569 (sodium salt of CGA 381318, a 
photodegradation product of trifloxystrobin) was studied in four soils in batch equilibrium experiments 
in the dark at 20.3 °C: 
 

Soil Source Texture (USDA) pH * OC [%] 
?z0aヮzf N§! WpItJaだOc Monheim, Germany sandy loam 5.1 1.8 

TczzüzI Yq- ÄVÜä Monheim, Germany sandy loam 5.9 1.5 
V6ä゜a0a` c& K5ä6*üJa Burscheid, Germany silt loam 6.2 1.6 

とia!I,frh/9o5 Blankenheim, Germany clay loam 7.1 4.8 
*  pH value was derived from aqueous 0.01 M CaCl2 suspension 

 
The adsorption phase was carried out using air-dried soils equilibrated in aqueous 0.01 M CaCl2 
solution with soil-to-solution ratios of 1/2 (soils ä?ァäüz( Ü7- :JW5(ハHcc, Zebeä?( K0) XDVe and 
2äöレ`a゛z cつ どc5b4hJc) and 1/4 (soil V/iz$4(k2-`.`). BCS-CU98569 was applied at concentrations 
of 1.0, 0.3, 0.1, 0.03 and 0.01 mg/L in aqueous 0.01 M CaCl2 solution. The desorption phase was 
performed by supplying pre-adsorbed soil samples with fresh aqueous 0.01 M CaCl2 solution for one 
desorption cycle. For the highest concentration, two additional desorption cycles were performed. 
Adsorption and desorption cycles took place for 24 hours equilibration time each. 
 
BCS-CU98569 was sufficient stable throughout the study. The mean parental mass balances were 
96.1, 96.5, 99.0 and 98.6% of applied radioactivity [% AR] for soil ?qZ?ää` U1! §)taJ?WたÖ, eäaTe6( 
ÖIy とVwä, Aäua§z`* ?& 8ど7aöJäö and §ti?dhq(-!-と,, respectively.  
 
Mean material balances were 94.3, 94.4, 95.9 and 92.6% AR for soil ァäzä?3) どör W)Yä?gだjJ, 
Zc2cc?) U*( DどcQ, Väna_)e§ ä 7üJcAp?* and jü`(ど9tc2pI.f, respectively. 
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Adsorption and desorption isotherms were calculated using the Freundlich equation. The calculated 
adsorption coefficients KF(ads) of the Freundlich adsorption isotherms ranged from 1.13 to 3.68 mL/g 
(mean: 1.86 mL/g) and the adsorption constants KOC(ads) (normalised to organic carbon content) ranged 
from 75.5 to 78.2 mL/g (mean: 76.5 mL/g). The Freundlich exponents 1/n were in the range of 0.866 
to 0.896 (mean: 0.887), indicating that the concentration of BCS-CU98569 affected the adsorption 
behaviour in the examined concentration range. The desorption KF(des) (mean: 3.83 mL/g) and the 
normalised KOC(des) (mean: 165 mL/g) values were significantly higher (2 times higher) than those 
obtained for the adsorption phase, indicating that BCS-CU98569 once adsorbed to soil is not readily 
desorbed.  
 
BCS-CU98569 can be classified as intermediate mobile for adsorption and low mobile for desorption 
using the Briggs 10 classification for the estimation of the mobility in soil. 
 

I.  MATERIALS AND METHODS 
 
A.  MATERIALS 
 
1.  Test Item 
[benzeneacetic-phenyl-UL-14C]BCS-CU98569  
Sample ID: KML 9352 
Specific Activity: 3.54 MBq/mg (95.7 µCi/mg) 
Radiochemical Purity: > 98% 
Chemical Purity: > 98% 

 
2.  Test Soils 
Four soils were used (see Table 7.1.3.1.2- 4). The soils were taken from agricultural use areas 
representing different geographical origin and different soil properties as required by the guidelines. 
No plant protection products were used for the previous 5 years. The soils were sampled from the 
fields (upper horizon of 0 to 20 cm), sieved to a particle size of ≤ 2 mm and air-dried.  
 

 
10  Briggs, G. G.: A Simple Relationship Between Soil Adsorption of Organic Chemicals and their 

Octanol/Water Partition Coefficients; Proc. 7th British Insecticide and Fungicide Conference, 
Nottingham/UK, 1973. 
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Table 7.1.3.1.2- 4:  Physico-chemical properties of test soils 

Parameter Results / Units 

Soil Designation cä4Ezz` )Ö5 
WvK/ä(にJc 

Zce2az) Kü! 
YÖUc 

a9Kp)?*c äけ 
X8aun2Jc 

O:x)`.r!yjä・
・ 

Geographic Location     
City れ004/ア? ü゜/れ6äた öhb.Bsryv C9゛ägj&:c_c 
State North-Rhine 

Westphalia 
North-Rhine 
Westphalia 

North-Rhine 
Westphalia 

North-Rhine 
Westphalia 

Country Germany Germany Germany Germany 
GPS Coordinates Ö9゜pu,ü).°. 

ァ9h.9,.*°6b` 
öü°1,レ..゜0! 
L,ub2゛°.öu,r 

,゜°y q!H゜.
・ 

ko$° T,,uy0I 

G.h_0n°,,b- 
L_$g-.$°.・,v 

Soil Taxonomic Classification (USDA) loamy, mixed, 
mesic, Typic 

Argudalf 

sandy, mixed, 
mesic, Typic 
Cambudoll 

loamy, mixed, 
mesic, Typic 

Argudalf 

fine-loamy, 
mixed, active, 
frigid Typic 
Eutrudept 

Soil Series no information available 
Textural Class (USDA) sandy loam sandy loam silt loam clay loam 

Sand [50 µm – 2 mm] 53% 75% 15% 41% 
Silt [2 µm – 50 µm] 30% 16% 70% 26% 
Clay [< 2 µm] 17% 9% 15% 33% 

pH (soil/0.01 M CaCl2 1/2) 5.1 5.9 6.2 7.1 
pH (soil/water 1/1) 5.3 6.1 6.3 7.2 
pH (saturated paste) 5.3 6.1 6.4 7.2 
pH (soil/1 N KCl 1/1) 4.7 5.6 5.8 6.8 
Organic Carbon 1.8% 1.5% 1.6% 4.8% 
Organic Matter 1 3.1% 2.6% 2.8% 8.3% 
Cation Exchange Capacity [meq/100 g] 10.9 8.7 11.7 20.7 
Water Holding Capacity     

maximum [g H2O ad 100 g soil DW] 55.0 42.6 54.8 81.6 
at 0.1 bar (pF 2.0) 26.9% 14.7% 32.5% 36.1% 

Bulk Density (disturbed) [g/cm3] 1.16 1.26 1.09 0.97 
1  % organic matter = % organic carbon x 1.724 
DW: dry weight 
GPS: global positioning system 
USDA: United States Department of Agriculture 

 
B.  STUDY DESIGN 
 
1.  Experimental Conditions 
The test system for adsorption and desorption in batch equilibrium experiments consisted of Teflon® 
centrifuge tubes (volume 42 mL) closed with screw caps. The experiments were performed in 
duplicate. 
 
In preliminary tests, the adsorption of the test item to the test system surface, the optimal soil-to-
solution ratio, the appropriate adsorption and desorption equilibration times and the stability of the test 
item were determined. 
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The adsorption phase was carried out using air-dried soils equilibrated in aqueous 0.01 M CaCl2 
solution for 4 days with soil-to-solution ratios of 1/2 (soils Eäee゜a) Üg( (DjJW9äz, ヮc1?ez) Kp- 
DUOc and G!xä*a?o e Ug9a2Jc§) and 1/4 (soil A*zu(f/t66!.!). The test item was applied at 
concentrations of 1.0, 0.3, 0.1, 0.03 and 0.01 mg/L in aqueous 0.01 M CaCl2 solution. The desorption 
phase was performed by supplying pre-adsorbed soil samples with fresh aqueous 0.01 M CaCl2 
solution for one desorption cycle. For the highest concentration, two additional desorption cycles were 
performed. Adsorption and desorption cycles took place for 24 hours equilibration time each (total of 
96 hours). 
 
The test systems were shaken by a mechanical overhead shaker in the dark at 20.3 °C in a walk-in 
climatic chamber. 
 
2.  Analytical Procedures 
The suspensions were centrifuged (4500 x g) and the radioactivity contents in the supernatants were 
analysed by liquid scintillation counting (LSC). 
 
In the preliminary parental mass balance test, the soil was additionally extracted three times using 
acetonitrile/water mixtures. The aqueous supernatant and the combined soil extracts were analysed by 
reversed phase HPLC/radiodetection to determine the stability of the test item and to establish the 
parental mass balance. The limit of detection (LOD) and limit of quantitation (LOQ) for 
HPLC/radiodetection analysis were 0.4 and 1.3% AR, respectively. 
 
The partition of the test item in the adsorption and desorption batch equilibrium experiment was 
determined based on the radioactivity content in the supernatant only due to the stability of the test 
item demonstrated by the parental mass balance. After the desorption steps, the soil was air-dried and 
the radioactivity content determined by combustion/LSC to establish the material balance.  
 
Adsorption and desorption isotherms were calculated by linear regression analysis of the adsorption or 
desorption data according to the Freundlich equation. 
 

II.  RESULTS AND DISCUSSION 
 
A. MATERIAL BALANCE 
 
Mean material balances were 94.3, 94.4, 95.9 and 92.6% of applied radioactivity [% AR] for soil 
?zgZ?c( ソu- Iダソ?JWoja, ァeze5?! h`レ レAソä, ・eYz`・z3 eダ Ü*4・Jn?a and Ätzud,3tv---!, 
respectively. The complete material balances found for all soils and concentrations demonstrated that 
there was no significant loss of radioactivity dissipated from the test systems or during sample 
processing. 
 
B. DEGRADATION OF PARENT COMPOUND 
 
BCS-CU98569 was sufficient stable throughout the study. The mean parental mass balances were 
96.1, 96.5, 99.0 and 98.6% AR after 96 hours for soil ァ?cäüa( U`5 Wd)laYäJ, ヮzazfcy 0!G ÄDKz, 
UväI1a?5 e Go9?_Jzü and 6/z7$(,fレtd!), respectively.  
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C. FINDINGS 
 
At the end of the adsorption phase, 43.4-59.3% AR, 36.5-49.8% AR, 38.7-50.5% AR and  
48.9-61.2% AR were adsorbed in soil c?y?ァc) Uü! えO:äWv!äJ, ヮäääz6` Y9I ÄKOc, G8zrä§?p e 
pczD05Jv and gizuf`K:go II, respectively (see Table 7.1.3.1.2- 5). The calculated adsorption 
coefficients KF(ads) of the Freundlich adsorption isotherms ranged from 1.13 to 3.68 mL/g 
(mean: 1.86 mL/g) and the adsorption constants KOC(ads) (normalised to organic carbon content) ranged 
from 75.5 to 78.2 mL/g (mean: 76.5 mL/g). The Freundlich exponents 1/n were in the range of 0.866 
to 0.896 (mean: 0.887), indicating that the concentration of BCS-CU98569 affected the adsorption 
behaviour in the examined concentration range (see Table 7.1.3.1.2- 6). 
 
At the end of the first desorption phase, 24.8-35.7%, 33.6-41.5%, 30.6-37.8% and 27.0-33.8% of the 
initially adsorbed amount were desorbed in soil yEäz?c- grD ÖJW9)た/c?, ää4Zzc) §ソ! AzDw, 
N*ä*c7-? cけ h2caöYqJ and K_itzüd-üI II, respectively (see Table 7.1.3.1.2- 5). The desorption KF(des) 
(mean: 3.83 mL/g) and the normalised KOC(des) (mean: 165 mL/g) values were significantly higher 
(2 times higher) than those obtained for the adsorption phase, indicating that BCS-CU98569 once 
adsorbed to soil is not readily desorbed (see Table 7.1.3.1.2- 6).  
 
Table 7.1.3.1.2- 5: Percentage of adsorbed and desorbed BCS-CU98569 (sodium salt of 

CGA 381318) in soils (mean values) 

 Test Concentration [mg/L] 
 Adsorption 1 Desorption 2 

Soil 1.0 0.3 0.1 0.03 0.01 1.0 0.3 0.1 0.03 0.01 
Tez3-?ä とür fÜWxグtaJa 43.4 47.2 51.4 56.4 59.3 35.7 31.5 29.8 27.0 24.8 

_?Z???! QöI ロcÜと 36.5 41.6 44.4 46.7 49.8 41.5 37.3 36.6 35.3 33.6 
Iäと3a?yh ?& o゜z0レ0zJ 38.7 42.3 45.5 50.0 50.5 37.8 25.6 33.4 31.0 30.6 

jcbkp-.ソktf-! 48.9 53.6 56.7 60.0 61.2 33.8 32.0 29.9 28.5 27.0 
1  end of adsorption phase, mean values expressed as percentage of applied radioactivity 
2  end of first desorption phase, mean values expressed as percentage of the initially adsorbed amount 

 
Table 7.1.3.1.2- 6: Adsorption and desorption constants and correlation coefficients in soils of 

BCS-CU98569 (sodium salt of CGA 381318) 

 Adsorption Desorption 
 KF 1/n R² KOC KF 1/n R² KOC 

Soil [mL/g]   [mL/g] [mL/g]   [mL/g] 
äa2?!ァä とp) W0(ダD:?Jz 1.41 0.866 0.9998 78.2 2.99 0.891 0.9996 166 

yヮcczz( A6I ロNÄO 1.13 0.892 0.9994 75.5 2.58 0.932 0.9992 172 
D?・9a)eq äダ KcJä_k8k 1.21 0.895 0.9992 75.9 2.87 0.925 0.9997 179 

・in!rとj?$d),f 3.68 0.896 0.9995 76.6 6.90 0.929 0.9998 144 
arithmetic mean 1.86 0.887 0.9995 76.5 3.83 0.919 0.9996 165 

 
III.  CONCLUSIONS 

 
The adsorption constant KOC(ads) (arithmetic mean) of BCS-CU98569 (sodium salt of CGA 381318, a 
major photodegradation product of trifloxystrobin) was 76.5 mL/g. The Freundlich exponent 1/n 
(arithmetic mean) was 0.887. 
 
The results are included in the summary of the adsorption and desorption behaviours of trifloxystrobin 
and its major degradation products in soil given in section CA 7.1.3.1. 
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Report: KCA 7.1.3.1.2 /07; taiL§üaI7. N,; 2010 
Title: [Benzeneacetic-phenyl-UL-14C]NOA 413161: Adsorption / Desorption on Four 

Soils 
Report No: MEF-09/479 
Document No: M-361829-01-1 
Guidelines: - OECD Test Guideline No. 106 

- US EPA OCSPP Test Guideline No. 835.1230 
GLP: Yes 
Justification: New data / guideline requirement:  

Adsorption and desorption of major degradation product NOA 413161 
 
Executive Summary 
 
The adsorption / desorption behaviour of [14C-GP]NOA 413161, a degradation product of 
trifloxystrobin, was studied in four soils in batch equilibrium experiments in the dark at 19.6 °C: 
 

Soil Source Texture (USDA) pH * OC [%] 
cfヮcä§ä Ö・( WnQlfäJä Monheim, Germany loam 5.3 1.8 

?zq?E?f §K) Xソ?Ä Monheim, Germany sandy loam 6.2 1.8 
gc-3K?da zつ KJaq.*0cy4a Burscheid, Germany silt loam 6.6 2.4 

yjuup)Kj?r.-f Blankenheim, Germany clay loam 7.3 4.6 
*  pH value was derived from aqueous 0.01 M CaCl2 suspension 

 
The adsorption phase was carried out using air-dried soils equilibrated in aqueous 0.01 M CaCl2 
solution with soil-to-solution ratios of 1/1 (soils ァä?a8a( vレ- DzJW6-にlz, ァz?a*z- K$) YcレN and 
Q?eüzkq- äダ ど0q?J?.144a) and 1/2 (soil 7/z),)Üjv9゜(-). NOA 413161 was applied at 
concentrations of 1.1, 0.3, 0.1, 0.03 and 0.01 mg/L in aqueous 0.01 M CaCl2 solution. The desorption 
phase was performed by supplying pre-adsorbed soil samples with fresh aqueous 0.01 M CaCl2 
solution. Adsorption and desorption took place for 24 hours equilibration time each. 
 
NOA 413161 was sufficient stable throughout the study. The mean parental mass balances were 94.7, 
96.2, 98.4 and 91.3% of applied radioactivity [% AR] for soil ヮ?eä1c` どgr W0A!jäJä, cヮzavä! )
とy どQA?, äzocÄv!9 ハe __c4,Uö?J4a and _:z゛4fUi8-(,-, respectively.  
 
Mean material balances were 96.5, 96.9, 96.4 and 97.6% AR for soil T?_ääc` ど(゛ 8JW!Ota?, ヮ
?cyce! 5(G OeOÜ, レ?ra゜z2u c adJüO゛oa,4a and Utc75(`(7j§),, respectively. 
 
Adsorption and desorption isotherms were calculated using the Freundlich equation. The calculated 
adsorption coefficients KF(ads) of the Freundlich adsorption isotherms ranged from 0.049 to 0.116 mL/g 
(mean: 0.082 mL/g) and the adsorption constants KOC(ads) (normalised to organic carbon content) 
ranged from 2.0 to 6.4 mL/g (mean: 3.6 mL/g). The Freundlich exponents 1/n were in the range of 
0.885 to 0.931 (mean: 0.905), indicating that the concentration of NOA 413161 affected the adsorption 
behaviour in the examined concentration range. The desorption KF(des) (mean: 4.55 mL/g) and the 
normalised KOC(des) (mean: 187 mL/g) values were significantly higher (50 times higher) than those 
obtained for the adsorption phase, indicating that NOA 413161 once adsorbed to soil is not readily 
desorbed. It must be considered, however, that due to the low adsorption the measured concentrations 
of desorbed NOA 413161 were also very low. Therefore, the desorption values should be interpreted 
with care. 
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NOA 413161 can be classified as very mobile for adsorption using the Briggs 10 classification for the 
estimation of the mobility in soil. 
 

I.  MATERIALS AND METHODS 
 
A.  MATERIALS 
 
1.  Test Item 
[benzeneacetic-phenyl-UL-14C]NOA 413161  
Sample ID: KATH 6313 
Specific Activity: 3.41 MBq/mg (92.1 µCi/mg) 
Radiochemical Purity: > 99% 
Chemical Purity: > 99% 

 
2.  Test Soils 
Four soils were used (see Table 7.1.3.1.2- 7). The soils were taken from agricultural use areas 
representing different geographical origin and different soil properties as required by the guidelines. 
No plant protection products were used for the previous 5 years. The soils were sampled from the 
fields (upper horizon of 0 to 20 cm), sieved to a particle size of ≤ 2 mm and air-dried.  
 
Table 7.1.3.1.2- 7:  Physico-chemical properties of test soils 

Parameter Results / Units 

Soil Designation zcァcz゛( xロ
r 8`äcWけど:J 

Zzeq?ä( Gn) 
レ?Üロ 

Ö_?0a)z6 e 
O4J07äda.4a 

ut5y(,)Uta0`` 

Geographic Location     
City れ*/übaた 1_cれ9jグ ゕ§fJä6?/* yaaゕtzp・

・/ 
State North-Rhine 

Westphalia 
North-Rhine 
Westphalia 

North-Rhine 
Westphalia 

North-Rhine 
Westphalia 

Country Germany Germany Germany Germany 
GPS Coordinates °Ü.$5.hü( 

Z.y§ü°,d゛) 
,v(どoo°._ 
9°u(L.5*,$ 

レ,ö°.k゛6r 
.g2°・ァ_,y` 

レ.゛v,7°u- 
Z°.85),ü§ü 

Soil Taxonomic Classification (USDA) loamy, mixed, 
mesic, Typic 

Argudalf 

sandy, mixed, 
mesic, Typic 
Cambudoll 

loamy, mixed, 
mesic, Typic 

Argudalf 

no 
information 

available 
Soil Series no information available 
Textural Class (USDA) loam sandy loam silt loam clay loam 

Sand [50 µm – 2 mm] 51% 71% 27% 31% 
Silt [2 µm – 50 µm] 28% 18% 54% 38% 
Clay [< 2 µm] 21% 11% 19% 31% 

pH (soil/0.01 M CaCl2) 5.3 6.2 6.6 7.3 
pH (soil/water) 5.5 6.5 6.8 7.4 
pH (soil/1 N KCl) 4.9 6.0 6.3 7.0 
Organic Carbon 1.8% 1.8% 2.4% 4.6% 
Organic Matter 1 3.1% 3.1% 4.1% 7.9% 
Cation Exchange Capacity [meq/100 g] 10.8 9.0 13.9 21.9 
Water Holding Capacity     

maximum [g H2O ad 100 g soil DW] 53.9 45.9 63.2 78.4 
at 0.33 bar (pF 2.5) 15.7% 11.2% 22.3% 31.9% 

Bulk Density (disturbed) [g/cm3] 1.19 1.24 1.05 1.00 
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1  % organic matter = % organic carbon x 1.724 
DW: dry weight 
GPS: global positioning system 
USDA: United States Department of Agriculture 

B.  STUDY DESIGN 
 
1.  Experimental Conditions 
The test system for adsorption and desorption in batch equilibrium experiments consisted of Teflon® 
centrifuge tubes (volume 42 mL) closed with screw caps. The experiments were performed in 
duplicate. 
 
In preliminary tests, the adsorption of the test item to the test system surface, the optimal soil-to-
solution ratio, the appropriate adsorption and desorption equilibration times and the stability of the test 
item were determined. 
 
The adsorption phase was carried out using air-dried soils equilibrated in aqueous 0.01 M CaCl2 
solution for 24 hours with soil-to-solution ratios of 1/1 (soils ヮea_eä! Ux( け/cWb)レJa, ヮzvczzI h-
レ レcNと and Vaääu!üq けä *xJcqO?g,4a) and 1/2 (soil bc0()Xtt・5`!,). The test item was applied at 
concentrations of 1.1, 0.3, 0.1, 0.03 and 0.01 mg/L in aqueous 0.01 M CaCl2 solution. The desorption 
phase was performed by supplying pre-adsorbed soil samples with fresh aqueous 0.01 M CaCl2 
solution. Adsorption and desorption took place for 24 hours equilibration time each (total of 48 hours). 
 
The test systems were shaken by a mechanical overhead shaker in the dark at 19.6 °C in a walk-in 
climatic chamber. 
 
2.  Analytical Procedures 
The suspensions were centrifuged and the radioactivity contents in the supernatants were analysed by 
liquid scintillation counting (LSC). 
 
In the preliminary parental mass balance test, the soil was additionally extracted three to five times 
using acetonitrile/water mixtures. The aqueous supernatant and the combined soil extracts were 
analysed by reversed phase HPLC/radiodetection to determine the stability of the test item and to 
establish the parental mass balance. The limit of quantitation (LOQ) for HPLC/radiodetection analysis 
was 1% AR. 
 
The partition of the test item in the adsorption and desorption batch equilibrium experiment was 
determined based on the radioactivity content in the supernatant only due to the stability of the test 
item demonstrated by the parental mass balance. After desorption, the soil was freeze-dried and the 
radioactivity content determined by combustion/LSC to establish the material balance (one replicate 
per soil and concentration).  
 
Adsorption and desorption isotherms were calculated by linear regression analysis of the adsorption or 
desorption data according to the Freundlich equation. 
 

II.  RESULTS AND DISCUSSION 
 
A. MATERIAL BALANCE 
 
Mean material balances were 96.5, 96.9, 96.4 and 97.6% of applied radioactivity [% AR] for soil ァ
e?a4cf N(x (ハWgG/äJc, ァäcäba( ゜ど` どY?Y, (z3z§Ü2ä z D?Jak73v,4a and u/ä§$)U:2!.`r, 
respectively. The complete material balances found for all soils and concentrations demonstrated that 
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there was no significant loss of radioactivity dissipated from the test systems or during sample 
processing. 
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B. DEGRADATION OF PARENT COMPOUND 
 
NOA 413161 was sufficient stable throughout the study. The mean parental mass balances were 94.7, 
96.2, 98.4 and 91.3% AR after 96 hours for soil cq?(ヮe? kU! WAjzJx)たz, ァeääev) G_- QNzÄ, 
(o7wg?az ? ö4?zdど9J.4a and U§iä7*uft)),), respectively.  
 
C. FINDINGS 
 
At the end of the adsorption phase, 10.1-15.6% AR, 6.3-8.9% AR, 4.7-9.3% AR and 4.0-7.3% AR 
were adsorbed in soil zEca$a! p(D Wü(YaJja, ァcezuz! O*- XOとä, Öe・c)・a$ äダ 5JädOk4a.4a 
and Xtjä7Ir,)nq2(, respectively (see Table 7.1.3.1.2- 8). The calculated adsorption coefficients KF(ads) 
of the Freundlich adsorption isotherms ranged from 0.049 to 0.116 mL/g (mean: 0.082 mL/g) and the 
adsorption constants KOC(ads) (normalised to organic carbon content) ranged from 2.0 to 6.4 mL/g 
(mean: 3.6 mL/g). The Freundlich exponents 1/n were in the range of 0.885 to 0.931 (mean: 0.905), 
indicating that the concentration of NOA 413161 affected the adsorption behaviour in the examined 
concentration range (see Table 7.1.3.1.2- 9). 
 
At the end of the desorption phase, 25.1-40.5%, 26.6-32.3%, 15.0-38.9% and 22.2-36.4% of the 
initially adsorbed amount were desorbed in soil z?ァc?q( U-゜ Wn:JaIけソz, cczァzx! OuI wcÄY, 
A7`zozz・ けz uJa,Ypnzo4a and U8iä$p.-`i6f`, respectively (see Table 7.1.3.1.2- 8). The desorption 
KF(des) (mean: 4.55 mL/g) and the normalised KOC(des) (mean: 187 mL/g) values were significantly 
higher (50 times higher) than those obtained for the adsorption phase, indicating that NOA 413161 
once adsorbed to soil is not readily desorbed (see Table 7.1.3.1.2- 9). It must be considered, however, 
that due to the low adsorption the measured concentrations of desorbed NOA 413161 were also very 
low. Therefore, the desorption values should be interpreted with care. 
 
Table 7.1.3.1.2- 8: Percentage of adsorbed and desorbed NOA 413161 in soils (mean values) 

 Test Concentration [mg/L] 
 Adsorption 1 Desorption 2 

Soil 1.1 0.3 0.1 0.03 0.01 1.1 0.3 0.1 0.03 0.01 
a9(ヮccz Ndr 6I&ロaJzW: 10.1 12.3 12.7 12.4 15.6 34.9 30.5 28.7 40.5 25.1 

Zcäakc- ö`と ロÄ?Ü 6.3 6.7 7.7 7.0 8.9 32.3 26.6 28.3 31.6 28.5 
・ロ0ärz*a &e 1ä.と0z・J$4a 4.7 5.9 5.8 5.5 9.3 19.9 15.0 18.4 38.9 26.7 

X8i/$・``)zg`, 4.0 6.2 5.7 6.2 7.3 22.2 23.7 36.4 35.2 25.4 
1  end of adsorption phase, mean values expressed as percentage of applied radioactivity 
2  end of desorption phase, mean values expressed as percentage of the initially adsorbed amount 

 
Table 7.1.3.1.2- 9: Adsorption and desorption constants and correlation coefficients in soils of 

NOA 413161 

 Adsorption Desorption 
 KF 1/n R² KOC KF 1/n R² KOC 

Soil [mL/g]   [mL/g] [mL/g]   [mL/g] 
cäö?!Tä V2) Wb?J(Älc 0.116 0.912 0.9964 6.4 1.57 0.942 0.9679 87.1 
ヮ?ä)ecb Kq) ÜwOO 0.066 0.931 0.9924 3.7 2.03 0.971 0.9824 113 

)e*?レ゜aq ? auJ,Q2üak4a 0.049 0.885 0.9673 2.0 11.64 1.184 0.8860 485 
18-)Y6t/c4,fr 0.095 0.890 0.9877 2.1 2.95 0.907 0.8562 64.2 

arithmetic mean 0.082 0.905 0.9860 3.6 4.55 1.001 0.9231 187 
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III.  CONCLUSIONS 
 
The adsorption constant KOC(ads) (arithmetic mean) of NOA 413161, a major degradation product of 
trifloxystrobin, was 3.6 mL/g. The Freundlich exponent 1/n (arithmetic mean) was 0.905. 
 
The results are included in the summary of the adsorption and desorption behaviours of trifloxystrobin 
and its major degradation products in soil given in section CA 7.1.3.1. 
 
 

Report: KCA 7.1.3.1.2 /08; ゜(.Ll$cciq Ä,; 2010 
Title: [Benzeneacetic-phenyl-UL-14C]NOA 413163: Adsorption / Desorption on Four 

Soils 
Report No: MEF-09/518 
Document No: M-361835-01-1 
Guidelines: - OECD Test Guideline No. 106 

- US EPA OCSPP Test Guideline No. 835.1230 
GLP: Yes 
Justification: New data / guideline requirement:  

Adsorption and desorption of major photodegradation product NOA 413163 
 
Executive Summary 
 
The adsorption / desorption behaviour of [14C-GP]NOA 413163, a photodegradation product of 
trifloxystrobin, was studied in four soils in batch equilibrium experiments in the dark at 19.6 °C: 
 

Soil Source Texture (USDA) pH * OC [%] 
ce゛ä-Zc Y4) p`たzJWXlä Monheim, Germany loam 5.3 1.8 

ヮäe?3cI U9( GÖレz Monheim, Germany sandy loam 6.2 1.8 
Ü(gca7a5 zダ K8äJp゛?_,4a Burscheid, Germany silt loam 6.6 2.4 

Ü7üg$!Ii:?.`f Blankenheim, Germany clay loam 7.3 4.6 
*  pH value was derived from aqueous 0.01 M CaCl2 suspension 

 
The adsorption phase was carried out using air-dried soils equilibrated in aqueous 0.01 M CaCl2 
solution with soil-to-solution ratios of 1/1 (soils ?z?z-Eü X(x どäJäW5`えj, ヮäe*aä( O-ö wNUe and 
?pと*cIzk cつ ÖJd,§・z゜ä4a) and 1/2 (soil N/icöf)f!u3_.). NOA 413163 was applied at 
concentrations of 1.0, 0.3, 0.1, 0.03 and 0.01 mg/L in aqueous 0.01 M CaCl2 solution. The desorption 
phase was performed by supplying pre-adsorbed soil samples with fresh aqueous 0.01 M CaCl2 
solution. Adsorption and desorption took place for 48 hours equilibration time each. 
 
NOA 413163 was sufficient stable throughout the study. The mean parental mass balances were 92.8, 
94.7, 93.9 and 94.7% of applied radioactivity [% AR] for soil Eäeu`e? Gö) Woど:ä(Jc, !Teee5a (G
・ どwÄz, K(5v$zäz eダ ö?kJ,Upa゜4a and tg2・,rN6:äI(), respectively.  
 
Mean material balances were 95.8, 96.2, 96.4 and 97.9% AR for soil ・?fァää? レx( jzJaW2fV, e-
E?äuä Y3` ÖYHe, !eägと1?・ zけ d*qソcJ?ö,4a and Ö:äq$f.!vtü``, respectively. 
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Adsorption and desorption isotherms were calculated using the Freundlich equation. The calculated 
adsorption coefficients KF(ads) of the Freundlich adsorption isotherms ranged from 0.115 to 0.201 mL/g 
(mean: 0.151 mL/g) and the adsorption constants KOC(ads) (normalised to organic carbon content) 
ranged from 4.4 to 9.6 mL/g (mean: 6.3 mL/g). The Freundlich exponents 1/n were in the range of 
0.887 to 0.949 (mean: 0.912), indicating that the concentration of NOA 413163 affected the adsorption 
behaviour in the examined concentration range. The desorption KF(des) (mean: 2.95 mL/g) and the 
normalised KOC(des) (mean: 116 mL/g) values were significantly higher (18 times higher) than those 
obtained for the adsorption phase, indicating that NOA 413163 once adsorbed to soil is not readily 
desorbed. It must be considered, however, that due to the low adsorption the measured concentrations 
of desorbed NOA 413163 were also very low. Therefore, the desorption values should be interpreted 
with care. 
 
NOA 413163 can be classified as mobile to very mobile for adsorption using the Briggs 10 
classification for the estimation of the mobility in soil. 
 

I.  MATERIALS AND METHODS 
 
A.  MATERIALS 
 
1.  Test Item 
[benzeneacetic-phenyl-UL-14C]NOA 413163  
Sample ID: KATH 6756 
Specific Activity: 3.41 MBq/mg (92.1 µCi/mg) 
Radiochemical Purity: > 99% 
Chemical Purity: > 98% 

 
2.  Test Soils 
Four soils were used (see Table 7.1.3.1.2- 10). The soils were taken from agricultural use areas 
representing different geographical origin and different soil properties as required by the guidelines. 
No plant protection products were used for the previous 5 years. The soils were sampled from the 
fields (upper horizon of 0 to 20 cm), sieved to a particle size of ≤ 2 mm and air-dried.  
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Table 7.1.3.1.2- 10:  Physico-chemical properties of test soils 

Parameter Results / Units 

Soil Designation ZzbIäez Op( 
Wk):cグどJa 

Tcää`zv 5`Y 
ソÜÜe 

Äaray§qä z 
öc?・.Q_7J4a 

:ja29I!Övqf.f 

Geographic Location     
City れcハü14t üvqcダみt さüäu-Jzb: さe78zaj&j゜

$ 
State North-Rhine 

Westphalia 
North-Rhine 
Westphalia 

North-Rhine 
Westphalia 

North-Rhine 
Westphalia 

Country Germany Germany Germany Germany 
GPS Coordinates Ä゜°,d,bv! 

.$§°.-ァd8y 
Ü4o§,°.゜- 
k7g0ァ.x°.( 

Ä,üIg°.gy 
Z.g°d$.o2f 

°qq-w.g9. 
u§,vァ,g°$- 

Soil Taxonomic Classification (USDA) loamy, mixed, 
mesic, Typic 

Argudalf 

sandy, mixed, 
mesic, Typic 
Cambudoll 

loamy, mixed, 
mesic, Typic 

Argudalf 

no 
information 

available 
Soil Series no information available 
Textural Class (USDA) loam sandy loam silt loam clay loam 

Sand [50 µm – 2 mm] 51% 71% 27% 31% 
Silt [2 µm – 50 µm] 28% 18% 54% 38% 
Clay [< 2 µm] 21% 11% 19% 31% 

pH (soil/0.01 M CaCl2) 5.3 6.2 6.6 7.3 
pH (soil/water) 5.5 6.5 6.8 7.4 
pH (soil/1 N KCl) 4.9 6.0 6.3 7.0 
Organic Carbon 1.8% 1.8% 2.4% 4.6% 
Organic Matter 1 3.1% 3.1% 4.1% 7.9% 
Cation Exchange Capacity [meq/100 g] 10.8 9.0 13.9 21.9 
Water Holding Capacity     

maximum [g H2O ad 100 g soil DW] 53.9 45.9 63.2 78.4 
at 0.33 bar (pF 2.5) 15.7% 11.2% 22.3% 31.9% 

Bulk Density (disturbed) [g/cm3] 1.19 1.24 1.05 1.00 
1  % organic matter = % organic carbon x 1.724 
DW: dry weight 
GPS: global positioning system 
USDA: United States Department of Agriculture 

 
B.  STUDY DESIGN 
 
1.  Experimental Conditions 
The test system for adsorption and desorption in batch equilibrium experiments consisted of Teflon® 
centrifuge tubes (volume 42 mL) closed with screw caps. The experiments were performed in 
duplicate. 
 
In preliminary tests, the adsorption of the test item to the test system surface, the optimal soil-to-
solution ratio, the appropriate adsorption and desorption equilibration times and the stability of the test 
item were determined. 
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The adsorption phase was carried out using air-dried soils equilibrated in aqueous 0.01 M CaCl2 
solution for 3 days with soil-to-solution ratios of 1/1 (soils ?yc!ヮcz O・! Wだとläg`Jz, e?eä)ァ* レ
v- OOGz and Xa・äI゛z0 ä Ü$・゜zuJa.4a) and 1/2 (soil Q3jiä93n!.!I-). The test item was applied 
at concentrations of 1.1, 0.3, 0.1, 0.03 and 0.01 mg/L in aqueous 0.01 M CaCl2 solution. The 
desorption phase was performed by supplying pre-adsorbed soil samples with fresh aqueous 0.01 M 
CaCl2 solution. Adsorption and desorption took place for 48 hours equilibration time each (total of 
96 hours). 
 
The test systems were shaken by a mechanical overhead shaker in the dark at 19.6 °C in a walk-in 
climatic chamber. 
 
2.  Analytical Procedures 
The suspensions were centrifuged and the radioactivity contents in the supernatants were analysed by 
liquid scintillation counting (LSC). 
 
In the preliminary parental mass balance test, the soil was additionally extracted three times using 
acetonitrile/water mixtures. The aqueous supernatant and the combined soil extracts were analysed by 
reversed phase HPLC/radiodetection to determine the stability of the test item and to establish the 
parental mass balance. The limit of quantitation (LOQ) for HPLC/radiodetection analysis was 1% AR. 
 
The partition of the test item in the adsorption and desorption batch equilibrium experiment was 
determined based on the radioactivity content in the supernatant only due to the stability of the test 
item demonstrated by the parental mass balance. After desorption, the soil was freeze-dried and the 
radioactivity content determined by combustion/LSC to establish the material balance (one replicate 
per soil and concentration).  
 
Adsorption and desorption isotherms were calculated by linear regression analysis of the adsorption or 
desorption data according to the Freundlich equation. 
 

II.  RESULTS AND DISCUSSION 
 
A. MATERIAL BALANCE 
 
Mean material balances were 95.8, 96.2, 96.4 and 97.9% of applied radioactivity [% AR] for soil ヮ
!?ä?4z D0- WqJcfにHlä, T2?c??- K*) OとcÄ, *öQüa`ea ハä AJäd,・k?u4a and y/a1p),!fソ/p(, 
respectively. The complete material balances found for all soils and concentrations demonstrated that 
there was no significant loss of radioactivity dissipated from the test systems or during sample 
processing. 
 
B. DEGRADATION OF PARENT COMPOUND 
 
NOA 413163 was sufficient stable throughout the study. The mean parental mass balances were 92.8, 
94.7, 93.9 and 94.7% AR after 96 hours for soil a6!ァä?ä (D6 WダYjbf?J?, Ec?3!äa 1(と äÖwレ, ・
z_wa`äg e 6gzvzÜJ*,4a and d:p1!,Ajä_(`(, respectively.  
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C. FINDINGS 
 
At the end of the adsorption phase, 14.3-22.0% AR, 9.8-13.9% AR, 10.5-13.2% AR and  
9.1-13.7% AR were adsorbed in soil Zä3?(?ä 9ど! Wn!にlOäJc, z?d?`Za 1!Y HYレ?, 0`z4どa゛c z 
レväua*,9J4a and G:x.!0/z・4fr`, respectively (see Table 7.1.3.1.2- 11). The calculated adsorption 
coefficients KF(ads) of the Freundlich adsorption isotherms ranged from 0.115 to 0.201 mL/g 
(mean: 0.151 mL/g) and the adsorption constants KOC(ads) (normalised to organic carbon content) 
ranged from 4.4 to 9.6 mL/g (mean: 6.3 mL/g). The Freundlich exponents 1/n were in the range of 
0.887 to 0.949 (mean: 0.912), indicating that the concentration of NOA 413163 affected the adsorption 
behaviour in the examined concentration range (see Table 7.1.3.1.2- 12). 
 
At the end of the desorption phase, 27.5-32.2%, 26.4-32.0%, 22.2-29.3% and 30.8-37.5% of the 
initially adsorbed amount were desorbed in soil Eeä6c-c Nx- ダOJWhIla?, czEäpa! w゜- とHHe, と
?(e68äx ? UäuJapp4,4a and H6t7$3.(j?!`-, respectively (see Table 7.1.3.1.2- 11). The desorption 
KF(des) (mean: 2.95 mL/g) and the normalised KOC(des) (mean: 116 mL/g) values were significantly 
higher (18 times higher) than those obtained for the adsorption phase, indicating that NOA 413163 
once adsorbed to soil is not readily desorbed (see Table 7.1.3.1.2- 12). It must be considered, however, 
that due to the low adsorption the measured concentrations of desorbed NOA 413163 were also very 
low. Therefore, the desorption values should be interpreted with care. 
 
Table 7.1.3.1.2- 11: Percentage of adsorbed and desorbed NOA 413163 in soils (mean values) 

 Test Concentration [mg/L] 
 Adsorption 1 Desorption 2 

Soil 1.0 0.3 0.1 0.03 0.01 1.0 0.3 0.1 0.03 0.01 
ccn-ァz? O8! W゛jJ?!グOc 14.3 16.6 19.8 22.0 21.3 31.5 28.2 27.6 27.5 32.2 

c?yヮ??! §A` YQÜz 9.8 11.3 13.3 13.9 13.3 27.2 30.1 32.0 26.4 30.9 
Kd?`zqz§ つc Obq1?Ja$.4a 10.5 10.8 12.4 13.2 12.4 29.3 25.6 22.2 25.5 26.4 

゜i:4ny`!Qä.(r 9.1 10.2 11.8 13.7 13.6 30.8 36.9 37.5 35.2 37.1 
1  end of adsorption phase, mean values expressed as percentage of applied radioactivity 
2  end of desorption phase, mean values expressed as percentage of the initially adsorbed amount 

 
Table 7.1.3.1.2- 12: Adsorption and desorption constants and correlation coefficients in soils of 

NOA 413163 

 Adsorption Desorption 
 KF 1/n R² KOC KF 1/n R² KOC 

Soil [mL/g]   [mL/g] [mL/g]   [mL/g] 
dä(Tcäa Y-y p`DJWja? 0.172 0.887 0.9978 9.6 2.42 1.001 0.9940 134 
ァze2aeI ソ・` ÖUÜと 0.115 0.920 0.9973 6.4 2.33 0.992 0.9788 129 

aIa8öNöä け? ÄvaJad・3,4a 0.118 0.949 0.9981 4.9 2.37 0.965 0.9853 98.8 
G:n8y/z9-r,-f 0.201 0.893 0.9968 4.4 4.70 1.046 0.9937 102 

arithmetic mean 0.151 0.912 0.9975 6.3 2.95 1.001 0.9880 116 
 

III.  CONCLUSIONS 
 
The adsorption constant KOC(ads) (arithmetic mean) of NOA 413163, a major photodegradation product 
of trifloxystrobin, was 6.3 mL/g. The Freundlich exponent 1/n (arithmetic mean) was 0.912. 
 
The results are included in the summary of the adsorption and desorption behaviours of trifloxystrobin 
and its major degradation products in soil given in section CA 7.1.3.1. 
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Report: KCA 7.1.3.1.2 /09; :チOc. E, A,; Gzzjätcdt:. C,; 1997 
Title: Adsorption-Desorption of [phenyl (B)-U-14C]-CGA-357276 in Soil 
Report No: 210-97 
Document No: M-036507-01-1 
Guidelines: - US EPA Pesticide Assessment Guidelines, Subdivision N, Section 163-1 
GLP: Yes 
Justification: New data / guideline requirement:  

Adsorption and desorption of major degradation product CGA 357276 
 
Executive Summary 
 
The adsorption / desorption behaviour of [14C-TP]CGA 357276, a degradation product of 
trifloxystrobin, was studied in five soils in batch equilibrium experiments in the dark at 25 ± 1 °C: 
 

Soil Source Texture (USDA) pH OC [%] 
174 Madera, USA sandy loam 7.0 0.6 
185 Northwood, USA loam 6.9 3.1 
186 Louisberg, USA sandy loam 6.6 0.8 
187 Raleigh, USA sand 5.6 0.8 
188 Northwood, USA clay loam 6.9 2.4 

 
The adsorption phase was carried out using a soil-to-solution ratio of 1/50. CGA 357276 was applied 
at nominal concentrations of 0.25, 0.10, 0.025 and 0.010 mg/L in aqueous 0.01 M CaCl2 solution. The 
desorption phase was performed by supplying pre-adsorbed soil samples with fresh aqueous 0.01 M 
CaCl2 solution. Adsorption and desorption took place for 48 hours equilibration time each. 
 
CGA 357276 was sufficient stable throughout the study. The mean parental mass balances were 96.5, 
89.5, 96.7, 95.7 and 91.6% of applied radioactivity [% AR] for soil 174, 185, 186, 187 and 188, 
respectively. 
 
Mean material balances were 98.3, 102.4, 98.9, 98.3 and 100.9% AR for soil 174, 185, 186, 187 and 
188, respectively.  
 
Adsorption and desorption isotherms were calculated using the Freundlich equation. The calculated 
adsorption coefficients KF(ads) of the Freundlich adsorption isotherms ranged from 48.5 to 207 mL/g 
(mean: 116 mL/g) and the adsorption constants KOC(ads) (normalised to organic carbon content) ranged 
from 6587 to 9756 mL/g (mean: 8170 mL/g). The Freundlich exponents 1/n were in the range of 0.813 
to 0.962 (mean: 0.877), indicating that the concentration of CGA 357276 affected the adsorption 
behaviour in the examined concentration range. The desorption KF(des) (mean: 152 mL/g) and the 
normalised KOC(des) (mean: 11350 mL/g) values were slightly higher (1.4 times higher) than those 
obtained for the adsorption phase.  
 
CGA 357276 can be classified as immobile for adsorption and desorption using the McCall 9 
classification for the estimation of the mobility in soil. 
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I.  MATERIALS AND METHODS 
 
A.  MATERIALS 
 
1.  Test Item 
[phenyl (B)-U-14C]-CGA-357261  
Reference No: JAK-XIII-84 
Specific Activity: 1.47 MBq/mg (39.8 µCi/mg) 
Radiochemical Purity: 99.3% 
Chemical Purity: > 99.9% 

 
2.  Test Soils 
Five soils were used (see Table 7.1.3.1.2- 13), representing different geographical origin and different 
soil properties as required by the guidelines. The soils were sieved to a particle size of ≤ 2 mm.  
 
Table 7.1.3.1.2- 13:  Physico-chemical properties of test soils 

Parameter Results / Units 

Soil Designation 174 185 186 187 188 
Geographic Location      

City Madera Northwood Louisberg Raleigh Northwood 
State California North 

Dakota 
North 

Carolina 
North 

Carolina 
North 

Dakota 
Country USA USA USA USA USA 

Soil Taxonomic Classification (USDA) no information available 
Soil Series hanford fine 

sandy loam 
gardena saw-awake 

wedowee 
complex 

lynchburg 
sandy loam 

bearden-
perella 

Textural Class (USDA) sandy loam loam sandy loam sand clay loam 
Sand [50 µm – 2 mm] 69% 32% 78% 53% 28% 
Silt [2 µm – 50 µm] 28% 44% 10% 30% 42% 
Clay [< 2 µm] 3% 24% 12% 17% 30% 

pH 7.0 6.9 6.6 5.6 6.9 
Organic Carbon 0.6% 3.1% 0.8% 0.8% 2.4% 
Organic Matter 1 1.0% 5.4% 1.4% 1.4% 4.2% 
Cation Exchange Capacity [meq/100 g] 15.2 24.0 5.5 4.9 28.6 
Water Holding Capacity      

at 0.33 bar (pF 2.5) 8.5% 41.8% 9.8% 5.2% 40.4% 
Bulk Density (disturbed) [g/cm3] 1.46 0.96 1.19 1.38 1.03 
1  % organic matter = % organic carbon x 1.724 
DW: dry weight 
USA: United States of America 
USDA: United States Department of Agriculture 
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B.  STUDY DESIGN 
 
1.  Experimental Conditions 
The test system for adsorption and desorption in batch equilibrium experiments consisted of glass 
culture tubes (volume 50 mL) closed with Teflon® lined screw caps. The experiments were performed 
in duplicate. 
 
In preliminary tests, the adsorption of the test item to the test system surface, the appropriate 
adsorption and desorption equilibration times and the stability of the test item were determined. 
 
The adsorption phase was carried out using a soil-to-solution ratio of 1/50 for all soils. CGA 357276 
was applied at nominal concentrations of 0.25, 0.10, 0.025 and 0.010 mg/L in aqueous 0.01 M CaCl2 
solution. The desorption phase was performed by supplying pre-adsorbed soil samples with fresh 
sterilized aqueous 0.01 M CaCl2 solution. Adsorption and desorption took place for 48 hours 
equilibration time each (total of 96 hours). 
 
The test systems were shaken by a platform shaker in the dark at 25 ± 1 °C in an environmental 
chamber. 
 
2.  Analytical Procedures 
The suspensions were centrifuged and the radioactivity contents in the supernatants were analysed by 
liquid scintillation counting (LSC). After the adsorption and desorption step, the soil of 0.25 mg/L 
samples was additionally extracted three times at ambient temperature using a reciprocating shaker 
and acetonitrile/waterpH 4 4/1 (v/v). After each extraction step, extract and soil were separated by 
centrifugation and decantation. The radioactivity contents of the combined soil extracts after the 
adsorption and desorption step were determined by LSC. Aliquot of the combined soil extracts were 
concentrated. Aqueous 0.01 M CaCl2 solutions and combined soil extracts were analysed by reversed 
phase HPLC/radiodetection. The extracted soil was dried and the radioactivity content determined by 
combustion/LSC to establish the material balance. 
 
The partition of the test item in the adsorption and desorption batch equilibrium experiment was 
determined based on the radioactivity content in the supernatant only due to the stability of the test 
item demonstrated by the parental mass balance. 
 
Adsorption and desorption isotherms were calculated by linear regression analysis of the adsorption or 
desorption data according to the Freundlich equation. 
 

II.  RESULTS AND DISCUSSION 
 
A. MATERIAL BALANCE 
 
Mean material balances were 98.3, 102.4, 98.9, 98.3 and 100.9% of applied radioactivity [% AR] for 
soil 174, 185, 186, 187 and 188, respectively. The complete material balances found for all soils and 
concentrations demonstrated that there was no significant loss of radioactivity dissipated from the test 
systems or during sample processing. 
 
B. DEGRADATION OF PARENT COMPOUND 
 
CGA 357276 was sufficient stable throughout the study. The mean parental mass balances were 96.5, 
89.5, 96.7, 95.7 and 91.6% AR after 96 hours for soil 174, 185, 186, 187 and 188, respectively.  
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C. FINDINGS 
 
At the end of the adsorption phase, 49.7-55.6% AR, 89.0-94.0% AR, 61.7-65.4% AR, 70.1-80.3% AR 
and 86.5-92.5% AR were adsorbed in soil 174, 185, 186, 187 and 188, respectively 
(see Table 7.1.3.1.2- 14). The calculated adsorption coefficients KF(ads) of the Freundlich adsorption 
isotherms ranged from 48.5 to 207 mL/g (mean: 116 mL/g) and the adsorption constants KOC(ads) 
(normalised to organic carbon content) ranged from 6587 to 9756 mL/g (mean: 8170 mL/g). The 
Freundlich exponents 1/n were in the range of 0.813 to 0.962 (mean: 0.877), indicating that the 
concentration of CGA 357276 affected the adsorption behaviour in the examined concentration range 
(see Table 7.1.3.1.2- 15). 
 
At the end of the desorption phase, 38.7-43.0%, 3.6-7.6%, 27.8-30.4%, 15.5-22.5% and 5.2-10.0% of 
the initially adsorbed amount were desorbed in soil 174, 185, 186, 187 and 188, respectively 
(see Table 7.1.3.1.2- 14). The desorption KF(des) (mean: 152 mL/g) and the normalised KOC(des) 
(mean: 11350 mL/g) values were slightly higher (1.4 times higher) than those obtained for the 
adsorption phase (see Table 7.1.3.1.2- 15).  
 
Table 7.1.3.1.2- 14: Percentage of adsorbed and desorbed CGA 357276 in soils (mean values) 

 Test Concentration [mg/L] 
 Adsorption 1 Desorption 1 

Soil 0.25 0.10 0.025 0.010 0.25 0.10 0.025 0.010 
174 49.7 55.1 55.6 52.8 38.7 40.9 41.1 43.0 
185 89.0 90.8 92.8 94.0 7.6 5.6 4.3 3.6 
186 61.7 64.9 61.9 65.4 30.4 31.3 29.4 27.8 
187 70.1 74.7 77.3 80.3 22.5 19.8 17.6 15.5 
188 86.5 88.5 91.3 92.5 10.0 8.5 6.1 5.2 

1  end of adsorption phase, mean values expressed as percentage of applied radioactivity 
2  end of desorption phase, mean values expressed as percentage of the initially adsorbed amount. 

 
Table 7.1.3.1.2- 15: Adsorption and desorption constants and correlation coefficients in soils of 

CGA 357276 

 Adsorption Desorption 
 KF 1/n r KOC KF 1/n r KOC 

Soil [mL/g]   [mL/g] [mL/g]   [mL/g] 
174 48.5 0.952 0.9966 8345 88.2 1.042 0.9996 15169 
185 207 0.813 0.9993 6587 263 0.787 0.9989 8386 
186 75.1 0.962 0.9981 9228 91.2 0.943 0.9973 11206 
187 79.4 0.847 0.9994 9756 110 0.862 0.9994 13575 
188 169 0.813 0.9997 6934 206 0.800 0.9992 8434 

arithmetic mean 116 0.877 0.9986 8170 152 0.887 0.9989 11350 
1  n values were given in the report and converted to 1/n values 

 
III.  CONCLUSIONS 

 
The adsorption constant KOC(ads) (arithmetic mean) of CGA 357276, a major degradation product of 
trifloxystrobin, was 8170 mL/g. The Freundlich exponent 1/n (arithmetic mean) was 0.877. 
 
The results are included in the summary of the adsorption and desorption behaviours of trifloxystrobin 
and its major degradation products in soil given in section CA 7.1.3.1. 
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Report: KCA 7.1.3.1.2 /10; FIく.:ä?9 w,; ä0ic.W87 ,ね; 2012 
Title: [Benzonitrile-ring-UL-14C]NOA 409480: Adsorption / Desorption on Four 

European Soils 
Report No: EnSa-12-0383 
Document No: M-442865-01-1 
Guidelines: - OECD Test Guideline No. 106 

- DRAFT SANCO 11802/2010/rev 1 in accordance with Regulation (EC) 
No 1107/2009 

- US EPA OCSPP Test Guideline No. 835.1230 
- Canadian PMRA Guideline DACO 8.2.4.2 

GLP: Yes 
Justification: New data / guideline requirement:  

Adsorption and desorption of major photodegradation product NOA 409480 
 
Executive Summary 
 
The adsorption / desorption behaviour of [14C-GP]NOA 409480, a photodegradation product of 
trifloxystrobin, was studied in four soils in batch equilibrium experiments in the dark at 20.3 °C: 
 

Soil Source Texture (USDA) pH * OC [%] 
e?ä)Tcg Oh) W7Ytä!たzJ Monheim, Germany sandy loam 5.1 1.8 

zäヮzz_( !Qb AとUe Monheim, Germany sandy loam 5.9 1.5 
§!x$Gc?? z Ä60?.・Jc24a Burscheid, Germany silt loam 6.2 1.6 

tzxo(!.(rH2:* Blankenheim, Germany clay loam 7.1 4.8 
*  pH value was derived from aqueous 0.01 M CaCl2 suspension 

 
The adsorption phase was carried out using air-dried soils equilibrated in aqueous 0.01 M CaCl2 
solution with a soil-to-solution ratio of 1/20. NOA 409480 was applied at concentrations of 1.1, 0.3, 
0.1, 0.03 and 0.01 mg/L in aqueous 0.01 M CaCl2 solution. The desorption phase was performed by 
supplying pre-adsorbed soil samples with fresh aqueous 0.01 M CaCl2 solution. Adsorption and 
desorption took place for 15 and 5 hours equilibration time, respectively. 
 
NOA 409480 was sufficient stable throughout the study. The mean parental mass balances were 97.0, 
96.1, 93.7 and 94.8% of applied radioactivity [% AR] for soil c?z!ァä4 G1! W5Da?-:J, qヮäc?a- 
ö)Y レO?w, a`zÜ4ya5 だä ga?゜.Og_J4a and どvn7(`-:i?゜)., respectively.  
 
Mean material balances were 95.8, 95.6, 97.1 and 94.7% AR for soil Z?ä`?_ä Gy- WfハäJ2レ/a, 
E?$!?zc G8- QHNä, Y3c(ä6ä7 eた Yg・3,zJcü4a and Vpiäd.i*3-(-(, respectively. 
 
Adsorption and desorption isotherms were calculated using the Freundlich equation. The calculated 
adsorption coefficients KF(ads) of the Freundlich adsorption isotherms ranged from 37.6 to 99.4 mL/g 
(mean: 54.8 mL/g) and the adsorption constants KOC(ads) (normalised to organic carbon content) ranged 
from 2070 to 2530 mL/g (mean: 2356 mL/g). The Freundlich exponents 1/n were in the range of 0.847 
to 0.879 (mean: 0.863), indicating that the concentration of NOA 409480 affected the adsorption 
behaviour in the examined concentration range. The desorption KF(des) (mean: 66.9 mL/g) and the 
normalised KOC(des) (mean: 2889 mL/g) values were slightly higher (1.2 times higher) than those 
obtained for the adsorption phase.  
 
NOA 409480 can be classified as immobile for adsorption and desorption using the Briggs 10 
classification for the estimation of the mobility in soil. 
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I.  MATERIALS AND METHODS 
 
A.  MATERIALS 
 
1.  Test Item 
[benzonitrile-ring-UL-14C]NOA 409480  
Sample ID: KML 9333 
Specific Activity: 4.09 MBq/mg (110.54 µCi/mg) 
Radiochemical Purity: > 98% 
Chemical Purity: 97.3% 

 
2.  Test Soils 
Four soils were used (see Table 7.1.3.1.2- 16). The soils were taken from agricultural use areas 
representing different geographical origin and different soil properties as required by the guidelines. 
No plant protection products were used for the previous 5 years. The soils were sampled from the 
fields (upper horizon of 0 to 20 cm), sieved to a particle size of ≤ 2 mm and air-dried.  
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Table 7.1.3.1.2- 16:  Physico-chemical properties of test soils 

Parameter Results / Units 

Soil Designation a7?(Ee? IDn f
たどcJW8/z 

Z???äüf qGr Q
とUä 

4z`5Gäa$ c 
w゜3ä゜

dJä.4a 

uijakp``A0!,r 

Geographic Location     
City みydt$?え れüqucl R7J1/öI?a :e9zyyjヶhäだ 
State North-Rhine 

Westphalia 
North-Rhine 
Westphalia 

North-Rhine 
Westphalia 

North-Rhine 
Westphalia 

Country Germany Germany Germany Germany 
GPS Coordinates A.g° 2,üu1- 

ヮ4oöö,p4°. ) 
,2.゛)H$°v q 
v・°.,゜-ァ

,hb_ 

°,_6-U,26゜  
ァ,6ü,8,)1°゛5 

Öbö°.v,.・ü) 
ァ.・゜
°,d6u* I 

Soil Taxonomic Classification (USDA) loamy, mixed, 
mesic, Typic 

Argudalf 

sandy, mixed, 
mesic, Typic 
Cambudoll 

loamy, mixed, 
mesic, Typic 

Argudalf 

fine-loamy, 
mixed, active, 
frigid Typic 
Eutrudept 

Soil Series no information available 
Textural Class (USDA) sandy loam sandy loam silt loam clay loam 

Sand [50 µm – 2 mm] 53% 75% 15% 41% 
Silt [2 µm – 50 µm] 30% 16% 70% 26% 
Clay [< 2 µm] 17% 9% 15% 33% 

pH (soil/0.01 M CaCl2 1/2) 5.1 5.9 6.2 7.1 
pH (soil/water 1/1) 5.3 6.1 6.3 7.2 
pH (saturated paste) 5.3 6.1 6.4 7.2 
pH (soil/1 N KCl 1/1) 4.7 5.6 5.8 6.8 
Organic Carbon 1.8% 1.5% 1.6% 4.8% 
Organic Matter 1 3.1% 2.6% 2.8% 8.3% 
Cation Exchange Capacity [meq/100 g] 10.9 8.7 11.7 20.7 
Water Holding Capacity     

maximum [g H2O ad 100 g soil DW] 55.0 42.6 54.8 81.6 
at 0.1 bar (pF 2.0) 26.9% 14.7% 32.5% 36.1% 

Bulk Density (disturbed) [g/cm3] 1.16 1.26 1.09 0.97 
1  % organic matter = % organic carbon x 1.724 
DW: dry weight 
GPS: global positioning system 
USDA: United States Department of Agriculture 

 
B.  STUDY DESIGN 
 
1.  Experimental Conditions 
The test system for adsorption and desorption in batch equilibrium experiments consisted of Teflon® 
centrifuge tubes (volume 42 mL) closed with screw caps. The experiments were performed in 
duplicate. 
 
In preliminary tests, the adsorption of the test item to the test system surface, the optimal soil-to-
solution ratio, the appropriate adsorption and desorption equilibration times and the stability of the test 
item were determined. 
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The adsorption phase was carried out using air-dried soils equilibrated in aqueous 0.01 M CaCl2 
solution for 3 days with s soil-to-solution ratio of 1/20. The test item was applied at concentrations of 
1.1, 0.3, 0.1, 0.03 and 0.01 mg/L in aqueous 0.01 M CaCl2 solution. The desorption phase was 
performed by supplying pre-adsorbed soil samples with fresh aqueous 0.01 M CaCl2 solution. 
Adsorption and desorption took place for 15 and 5 hours equilibration time (total of 20 hours), 
respectively. 
 
The test systems were shaken by a mechanical overhead shaker in the dark at 20.3 °C in a walk-in 
climatic chamber. 
 
2.  Analytical Procedures 
The suspensions were centrifuged (4550 x g) and the radioactivity contents in the supernatants were 
analysed by liquid scintillation counting (LSC). 
 
In the preliminary parental mass balance test, the soil was additionally extracted three times using 
acetonitrile/water mixtures. The aqueous supernatant and the combined soil extracts were analysed by 
reversed phase HPLC/radiodetection to determine the stability of the test item and to establish the 
parental mass balance. The limit of detection (LOD) and limit of quantitation (LOQ) for 
HPLC/radiodetection analysis were 0.3 and 0.9% AR, respectively. 
 
The partition of the test item in the adsorption and desorption batch equilibrium experiment was 
determined based on the radioactivity content in the supernatant only due to the stability of the test 
item demonstrated by the parental mass balance. After desorption, the soil was air-dried and the 
radioactivity content determined by combustion/LSC to establish the material balance.  
 
Adsorption and desorption isotherms were calculated by linear regression analysis of the adsorption or 
desorption data according to the Freundlich equation. 
 

II.  RESULTS AND DISCUSSION 
 
A. MATERIAL BALANCE 
 
Mean material balances were 95.8, 95.6, 97.1 and 94.7% of applied radioactivity [% AR] for soil 
Zäep(cz N!6 1UlcJ?W), *ァeäzä! Qpr Uと?Ö, Y1?)a6a4 ?ダ xq§JpOzä,4a and Aiä.p:0o9())`, 
respectively. The complete material balances found for all soils and concentrations demonstrated that 
there was no significant loss of radioactivity dissipated from the test systems or during sample 
processing. 
 
B. DEGRADATION OF PARENT COMPOUND 
 
NOA 409480 was sufficient stable throughout the study. The mean parental mass balances were 97.0, 
96.1, 93.7 and 94.8% AR after 20 hours for soil c(ヮzää* rQ$ JWh-Dtac, Täf?za_ Gh( レÜDz, 
?n6Äu?Ia えe レ?2・kJc・,4a and V:゜x,1jax`r-(, respectively.  
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C. FINDINGS 
 
At the end of the adsorption phase, 70.9-84.6% AR, 68.9-80.8% AR, 71.0-82.4% AR and  
85.8-91.8% AR were adsorbed in soil Tz`za゛ä Nb- W-GcJc2ダ:, ezäE0c` öÄ` zQÄV, K3`*za_z e 
Yü5äauJp.4a and w:cqhüi6f) II, respectively (see Table 7.1.3.1.2- 17). The calculated adsorption 
coefficients KF(ads) of the Freundlich adsorption isotherms ranged from 37.6 to 99.4 mL/g 
(mean: 54.8 mL/g) and the adsorption constants KOC(ads) (normalised to organic carbon content) ranged 
from 2070 to 2530 mL/g (mean: 2356 mL/g). The Freundlich exponents 1/n were in the range of 0.847 
to 0.879 (mean: 0.863), indicating that the concentration of NOA 409480 affected the adsorption 
behaviour in the examined concentration range (see Table 7.1.3.1.2- 18). 
 
At the end of the first desorption phase, 11.9-23.9%, 14.2-24.6%, 12.6-23.5% and 5.5-10.8% of the 
initially adsorbed amount were desorbed in soil ucfEzcz O!$ -ダtcJWnHa, ecIヮäzo X7` YOwz, 
D6äIeüä3 z ど27ä5J$.?4a and j:$A2?öhI` II, respectively (see Table 7.1.3.1.2- 17). The desorption 
KF(des) (mean: 66.9 mL/g) and the normalised KOC(des) (mean: 2889 mL/g) values were slightly higher 
(1.2 times higher) than those obtained for the adsorption phase (see Table 7.1.3.1.2- 18).  
 
Table 7.1.3.1.2- 17: Percentage of adsorbed and desorbed NOA 409480 in soils (mean values) 

 Test Concentration [mg/L] 
 Adsorption 1 Desorption 2 

Soil 1.1 0.3 0.1 0.03 0.01 1.1 0.3 0.1 0.03 0.01 
Tc§)zea V§! W!/JgけDcz 70.9 75.9 79.4 82.0 84.6 23.9 18.9 16.4 13.7 11.9 
ヮ?c!??8 ソ3` とOcど 68.9 71.2 76.0 79.4 80.8 24.6 22.1 18.4 15.8 14.2 

§DkzIe゜? eア ロkxa5zJ゜.4a 71.0 73.0 77.2 81.2 82.4 23.5 20.5 17.2 14.0 12.6 
.r`Gd/jc・xk-) 85.8 88.2 90.0 91.1 91.8 10.8 9.0 7.4 6.2 5.5 

1  end of adsorption phase, mean values expressed as percentage of applied radioactivity 
2  end of desorption phase, mean values expressed as percentage of the initially adsorbed amount 

 
Table 7.1.3.1.2- 18: Adsorption and desorption constants and correlation coefficients in soils of 

NOA 409480 

 Adsorption Desorption 
 KF 1/n R² KOC KF 1/n R² KOC 

Soil [mL/g]   [mL/g] [mL/g]   [mL/g] 
c(Teez゛ (Ön W-lJä§Öa 41.7 0.847 0.9995 2317 50.0 0.837 0.9996 2776 
ヮz5Iäcc w4` ソOOど 37.6 0.865 0.9994 2507 47.6 0.857 0.9995 3171 

Ua0zb゛c) ハ? gcJ,と・xz74a 40.5 0.862 0.9994 2530 49.5 0.845 0.9997 3094 
Ü:p§-r.`・iäx- 99.4 0.879 0.9995 2070 120.7 0.858 0.9996 2514 

arithmetic mean 54.8 0.863 0.9995 2356 66.9 0.849 0.9996 2889 
 

III.  CONCLUSIONS 
 
The adsorption constant KOC(ads) (arithmetic mean) of NOA 409480, a major photodegradation product 
of trifloxystrobin, was 2356 mL/g. The Freundlich exponent 1/n (arithmetic mean) was 0.863. 
 
The results are included in the summary of the adsorption and desorption behaviours of trifloxystrobin 
and its major degradation products in soil given in section CA 7.1.3.1. 
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CA 7.1.3.2  Aged sorption 
Studies are not required under Commission Regulation (EU) No 283/2013 in accordance with 
Regulation (EC) No 1107/2009. 
 

CA 7.1.4  Mobility in soil 
A study for the determination of the plant uptake factor has been performed for the major degradation 
products CGA 321113, CGA 373466, NOA 413161 and NOA 413163, and is submitted within this 
Supplemental Dossier for the trifloxystrobin renewal of approval using one radiolabel position,  
[14C-GP]. 
 
 

Report: KCA 7.1.4 /01; ba/_b.Faヴ: P,; h§yj.ぉz(c ,ゅ; 2012 
Title: Determination of the Plant Uptake Factor of Metabolites of Trifloxystrobin in 

Tomatoes (CGA 321113, CGA 373466, NOA 413161and NOA 413163) 
Report No: EnSa-12-0333 
Document No: M-433176-01-1 
Guidelines: - US EPA OCSPP not applicable 
GLP: Yes 
Justification: Experimental data for refinement of exposure 

 
Executive Summary 
 
The plant uptake factors (PUFs) of [14C-GP]CGA 321113, [14C-GP]CGA 373466,  
[14C-GP]NOA 413161 and [14C-GP]NOA 413163, degradation products of trifloxystrobin, were 
studied in tomato plants for 8 days in a greenhouse under controlled temperature (approx.. 20 °C), 
light and humidity (60 to 80%) conditions similar to the natural conditions of Central Europe. 
 
The volumes taken up by the tomato plants ranged from 275 mL to 425 mL per test. The mean initial 
concentration in the test solutions amounted to 19.4 μg/L for CGA 321113, 18.1 μg/L for 
CGA 373466, 18.3 μg/L for NOA 413161 and 18.9 μg/L for NOA 413163. Overall, the concentrations 
of CGA 321113 and CGA 373466 in the solutions decreased slightly during the tests, while the 
concentrations of NOA 413161 and NOA 413163 increased slightly towards the end of the tests. 
 
PUFs were calculated from the amounts of the test items in the solutions and the volumes of the 
solutions at day 0 and day 8. The mean PUFs were 1.41, 1.13, 0.84 and 0.80 for CGA 321113, 
CGA 373466, NOA 413161 and NOA 413163, respectively.  
 
The uptake of NOA 413161 and NOA 413163 was slightly restricted compared with the good plant 
uptake behaviour of CGA 321113 and CGA 373466, likely due to the lower permeability of the cell 
wall for more polar compounds. 
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I.  MATERIALS AND METHODS 
 
A.  MATERIALS 
 
1.  Test Items 
[benzeneacetic-phenyl-UL-14C]CGA 321113  
Sample ID: KML 9188 
Specific Activity: 1.98 MBq/mg (53.5 µCi/mg) 
Radiochemical Purity: > 98% 
Chemical Purity: > 98% 

 
[benzeneacetic-phenyl-UL-14C]CGA 373466  
Sample ID: KML 9351 
Specific Activity: 3.71 MBq/mg (100.27 µCi/mg) 
Radiochemical Purity: > 98% 
Chemical Purity: > 98% 

 
[benzeneacetic-phenyl-UL-14C]NOA 413161  
Sample ID: KML 9344 
Specific Activity: 3.41 MBq/mg (92.08 µCi/mg) 
Radiochemical Purity: > 98% 
Chemical Purity: > 98% 

 
[benzeneacetic-phenyl-UL-14C]NOA 413163  
Sample ID: KML 9343 
Specific Activity: 3.41 MBq/mg (92.08 µCi/mg) 
Radiochemical Purity: 95.7% 
Chemical Purity: 95.8% 

 
2.  Test Crop 
Tomato plants were acquired from a commercial supplier and were grown on soil till the start of the 
test. At growth stage BBCH 15 to 16, the pre-grown tomato plants were removed from the soil, their 
root system was cleaned with water and they were transferred to the test vessels and to the greenhouse. 
 
3.  Test Solutions 
A stock solution of each test item was prepared in acetonitrile/water 5/2. An aliquot of the respective 
stock solution was mixed with buffer solution (0.01 M 2-morpholino-ethanesulfonic acid (MES), 
0.01 M CaCl2; adjusted with sodium hydroxide solution to pH 6.5) to obtain nominal test item 
concentrations of 20 μg/L. 
 
B.  STUDY DESIGN 
 
1.  Experimental Conditions 
The test system for determination of plant uptake factors (PUFs) consisted of one pre-grown tomato 
plant (BBCH code 15 to 16) in a brown glass bottle (volume 1 L) filled with 800 mL test solution. The 
tomato plant was fixed with elastomer foam in the bottle and the bottle was sealed with aluminium foil 
to avoid test solution losses due to evaporation. The tests were performed in quadruplicates. The water 
uptake behaviour of the tomato plants was tested with two additional controls without test items. 
 
During the experimental phase, the plants were cultivated in a greenhouse. Temperature (approx. 
20 °C), humidity (60 to 80%) and light (at least 35 klx between 6 am and 8 pm) were kept similar to 
the natural conditions of Central Europe.  
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2.  Analytical Procedures 
Triplicate aliquots taken from the solutions of each test system were analysed 0, 0.17, 1, 4 and 8 days 
after treatment. The radioactivity content of the aliquots was determined by LSC. The volumes of the 
solutions were determined at day 0 and day 8. The solutions were analysed at day 8 by reversed phase 
HPLC/radiodetection for determination of the stability of the test items. Test items were identified by 
HPLC-MS(/MS) including accurate mass determination. 
 

II.  RESULTS AND DISCUSSION 
 
A. DEGRADATION OF PARENT COMPOUNDS 
 
CGA 321113, CGA 373466, NOA 413161 and NOA 413163 were sufficient stable throughout the 
study with purities of ≥ 96.5%. 
 
C. FINDINGS 
 
The volumes taken up by the tomato plants ranged from 275 mL to 425 mL per test. The mean initial 
concentration in the test solutions amounted to 19.4 μg/L for CGA 321113, 18.1 μg/L for 
CGA 373466, 18.3 μg/L for NOA 413161 and 18.9 μg/L for NOA 413163. Overall, the concentrations 
of CGA 321113 and CGA 373466 in the solutions decreased slightly during the tests, while the 
concentrations of NOA 413161 and NOA 413163 increased slightly towards the end of the tests. 
 
PUFs were calculated from the amounts of the test items in the solutions and the volumes of the 
solutions at day 0 and day 8. The mean PUFs were 1.41, 1.13, 0.84 and 0.80 for CGA 321113, 
CGA 373466, NOA 413161 and NOA 413163, respectively.  
 
The uptake of NOA 413161 and NOA 413163 was slightly restricted compared with the good plant 
uptake behaviour of CGA 321113 and CGA 373466, likely due to the lower permeability of the cell 
wall for more polar compounds. 
 

III.  CONCLUSIONS 
 
The plant uptake factors in tomato plants for CGA 321113, CGA 373466, NOA 413161 and 
NOA 413163, major degradation products of trifloxystrobin, were 1.41, 1.13, 0.84 and 0.80, 
respectively. 
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CA 7.1.4.1  Column leaching studies 
CA 7.1.4.1.1  Column leaching of the active substance 
The leaching behaviour of trifloxystrobin in soil in the laboratory was evaluated during the Annex I 
inclusion using two radiolabel positions, [14C-GP] and [14C-TP], and was accepted by the European 
Commission (SANCO/4339/2000-Final, 7 April 2003). The following studies are included in the 
Baseline Dossier: 
 

Annex Point / Reference No Author(s) Year Document No 
KCA 7.1.4.1.1 /01 PlJäョI.ä W, 1996 M-033582-01-1 
KCA 7.1.4.1.1 /02 OJz1て.j/?k6 F, 1997 M-033599-01-1 
KCA 7.1.4.1.1 /03 ・?Äj`j9. ュ, 1997 M-033617-01-1 
KCA 7.1.4.1.1 /04 äI.Pze§: S, D, 1997 M-033629-01-1 

 
No additional studies are submitted within this Supplemental Dossier for the trifloxystrobin renewal of 
approval.  
 

CA 7.1.4.1.2 Column leaching of metabolites, breakdown and reaction products 
The leaching behaviours of trifloxystrobin degradation products in soil in the laboratory were 
evaluated during the Annex I inclusion using two radiolabel positions, [14C-GP] and [14C-TP], and 
were accepted by the European Commission (SANCO/4339/2000-Final, 7 April 2003). The following 
studies are included in the Baseline Dossier: 
 

Annex Point / Reference No Author(s) Year Document No 
KCA 7.1.4.1.2 /01 axÖ::J6た?§. F, 1997 M-033599-01-1 
KCA 7.1.4.1.2 /02 V-/qivä. ュ, 1997 M-033617-01-1 
KCA 7.1.4.1.2 /03 e?:ä.Px! ,S w, 1997 M-033629-01-1 

 
No additional studies are submitted within this Supplemental Dossier for the trifloxystrobin renewal of 
approval.  
 

CA 7.1.4.2 Lysimeter studies 
The leaching behaviours of trifloxystrobin and its degradation products in soil in lysimeters were 
evaluated during the Annex I inclusion using one radiolabel positions, [14C-GP], and were accepted by 
the European Commission (SANCO/4339/2000-Final, 7 April 2003). The following studies are 
included in the Baseline Dossier: 
 

Annex Point / Reference No Author(s) Year Document No 
KCA 7.1.4.2 /01 l.Üaだ Z, Y,; Ozbä:cj?/:. ゅ, 1997 M-033705-01-1 
KCA 7.1.4.2 /02 Djeijä.*:I w, 1998 M-051722-04-1 

 
No additional studies are submitted within this Supplemental Dossier for the trifloxystrobin renewal of 
approval.  
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CA 7.1.4.3  Field leaching studies 
The leaching behaviours of trifloxystrobin and its degradation products in soil under field conditions 
were evaluated during the Annex I inclusion using unlabelled trifloxystrobin formulated as WG 50 as 
well as [14C-TP]trifloxystrobin formulated as EC 250, and were accepted by the European 
Commission (SANCO/4339/2000-Final, 7 April 2003). The following studies are included in the 
Baseline Dossier:  
 

Annex Point / Reference No Author(s) Year Document No 
KCA 7.1.4.3 /01 `ttE0$zi. ュ, 1997 M-033482-01-1 
KCA 7.1.4.3 /02 Z/.fp4ta/ ぃ, 1997 M-033486-01-1 
KCA 7.1.4.3 /03 LI§.j_jäj ャ, 1997 M-033490-01-1 
KCA 7.1.4.3 /04 E-/ubj?j. ぃ, 1997 M-033493-01-1 
KCA 7.1.4.3 /05 L6/.(t・ai ノ, 1997 M-033496-01-1 
KCA 7.1.4.3 /06 `qäiE:gi. B, 1997 M-033502-01-1 
KCA 7.1.4.3 /07 P&l:4. s, w, 1998 M-033504-01-1 
KCA 7.1.4.3 /08 Fに.ji・ s, V, 1998 M-033514-01-1 
KCA 7.1.4.3 /09 OIJJ.く Ö, 1997 M-033523-02-1 
KCA 7.1.4.3 /10 ä!Paüää`. X, 2002 M-059343-01-1 
KCA 7.1.4.3 /11 Öoä.4( U, 2000 M-049606-01-1 
KCA 7.1.4.3 /12 ÄdübJz. s, 1998 M-033716-01-1 
KCA 7.1.4.3 /13 9z-a.Fäe- K, 2001 M-072939-01-1 
KCA 7.1.4.3 /14 zcc`aPüf. X, 2001 M-065772-01-1 
KCA 7.1.4.3 /15 vcf.Pä?rä A, 2002 M-059402-01-1 
KCA 7.1.4.3 /16 F0?!ac!?. Q, 2002 M-059473-01-1 

 
No additional studies are submitted within this Supplemental Dossier for the trifloxystrobin renewal of 
approval.  
 

CA 7.2  Fate and behaviour in water and sediment 
Trifloxystrobin (EE) is rapidly degraded in water and sediment to the major degradation products 
carbon dioxide and CGA 321113 (EE), and non-extractable residues. In presence of light, the major 
E/Z isomers CGA 357261 (ZE), CGA 357262 (ZZ) and CGA 373466 (ZE) of trifloxystrobin (EE) and 
its major degradation product CGA 321113 (EE) are observed, as well as the major degradation 
product 2-hydroxymethylbenzonitrile and the major volatile degradation product CGA 107170. 
However, the degradation of trifloxystrobin in water and sediment is driven by microbial degradation 
under typical conditions in the environment but photodegradation could play a role in the overall fate 
of trifloxystrobin. 
 
The route and rate of degradation of trifloxystrobin in water and sediment were studied using two 
different radiolabel positions, [14C-GP] and [14C-TP]. The studies have been performed in buffers, 
natural waters and water/sediment systems in the laboratory at different temperatures, and under semi-
field conditions (microcosms). The maximum occurrences of degradation products in percentage of 
applied radioactivity [% AR] are given as means of duplicates. The DT50 values were taken from study 
reports. These values may slightly differ from the List of Endpoints (SANCO/4339/2000-Final, 
7 April 2003). 
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Hydrolytic degradation of trifloxystrobin (EE) in sterile aqueous buffer solutions in the dark in the 
laboratory is strongly dependent on the temperature and the pH value. Trifloxystrobin (EE) is stable at 
pH 5 (DT50 > 1000 days), relatively stable at pH 7 (DT50 approx. 40 days at 25 °C) and rapidly 
degraded at pH 9 (DT50 = 15.0 hours). The single major degradation product at 25 °C was 
CGA 321113 (EE) with maximum amounts of 57.9 and 102.3% AR at 25 °C at pH 7 and pH 9, 
respectively. CGA 321113 (EE) is stable to hydrolysis at 25 °C. The major volatile degradation 
product CGA 107170 was only observed as major at pH 5 and elevated temperatures (≥ 40 °C) with a 
maximum amount of 39.5% AR at pH 5 and 60 °C by cleavage of the bridge between the aromatic 
ring systems. The major degradation product CGA 357276 (E) with a maximum amount of 10.4% AR 
at pH 7 and 60 °C was assessed as a thermal decomposition product of CGA 321113 (EE). 
 
Under photolytic conditions in the laboratory in sterile buffers at pH 5 and pH 7 and in sterile natural 
water, trifloxystrobin (EE) was rapidly degraded (DT50 ≤ 1.7 days) by E/Z isomerization (in this 
summary referred to as “photodegradation products”). Trifloxystrobin (EE) isomerized to its major 
E/Z isomers CGA 357261 (ZE) with max. 51.5% AR (natural water) and CGA 357262 (ZZ) with max. 
10.1% AR (buffer pH 7). Trifloxystrobin (EE) and its E/Z isomers were degraded to the major 
degradation product CGA 321113 (EE) with max. 57.4% AR (natural water) and its major E/Z isomer 
CGA 373466 (ZE) with max. 21.1% AR (natural water) by hydrolytic ester cleavage and 
E/Z isomerization. Furthermore, the major volatile degradation product CGA 107170 was formed with 
a maximum amount of 53.8% AR (buffer pH 5) by cleavage of the bridge between the aromatic ring 
systems. Formation of carbon dioxide was very low with a maximum amount of 0.5% AR. A similar 
process was observed for CGA 321113 (EE) in sterile buffer at pH 5. CGA 321113 (EE) was rapidly 
degraded (DT50 ≤ 1.7 days) by E/Z isomerization to its major E/Z isomer CGA 373466 (ZE) with max. 
60.5% AR. Furthermore, the major degradation product 2-hydroxymethylbenzonitrile was formed 
with a maximum amount of 20.1% AR by cleavage of the bridge between the aromatic ring systems.  
 
In surface water under aerobic conditions in the dark in the laboratory, trifloxystrobin (EE) was 
rapidly and quantitatively hydrolysed (DT50 = 1.4 days, see Table 7.2- 1) to the single major 
degradation product CGA 321113 (EE). Formation of carbon dioxide was very low with a maximum 
amount of 0.3% AR. 
 
In water/sediment systems under aerobic conditions in the dark in the laboratory, trifloxystrobin (EE) 
was rapidly degraded in the water (DT50 ≤ 0.9 days), the sediment (DT50 ≤ 4.1 days) and the total 
system (DT50 ≤ 2.6 days) to the single major degradation product CGA 321113 (EE). The maximum 
amount of trifloxystrobin (EE) in the sediment was 42.3% AR. CGA 321113 (EE) had maximum 
amounts of 76.9 and 51.1% AR in the water and sediment, respectively. Further degradation led to 
carbon dioxide with a range of 5.9 to 9.8% AR for the [14C-GP]-label and 5.1 to 8.8% AR for the  
[14C-TP]-label. Non-extractable residues ranged from 11.8 to 13.5% AR for the [14C-GP]-label and 
from 12.7 to 13.2% AR for the [14C-TP]-label. The half-life of the major degradation product 
CGA 321113 (EE) was between 79.6 and 320 days in the water, between 442 and 571 days in the 
sediment and between 341 and 433 days in the total system. The degradation rates of 
trifloxystrobin (EE) and its major degradation product CGA 321113 (EE) in water and sediment for 
modelling purpose and trigger evaluation are summarized in Table 7.2- 2 to Table 7.2- 3. 
 
Under semi-field conditions in presence of light, trifloxystrobin (EE) was rapidly degraded in the 
water (DT50 ≤ 0.4 days) and the total system (DT50 = 6.9 days). The degradation product 
CGA 321113 (EE) was identified as the most important one. The half-life of the degradation product 
CGA 321113 (EE) was 99 days for the water and the total system. 
 
The proposed degradation pathway of trifloxystrobin in water and sediment is shown in Figure 7.2- 1. 
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Figure 7.2- 1:  Proposed degradation pathway of trifloxystrobin in water and sediment 

(major degradation products) 
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Table 7.2- 1:  Summary of DT50 and DT90 values for degradation of trifloxystrobin in 

aerobic surface water for trigger evaluation 

Temp. Surface Water Concentration Annex Point / Kinetic DT50 DT90 
[°C]  [µg/L] Reference No Model 1 [days] [days] 
20 IcJabluIS*Ücä Pond 6.1 KCA 7.2.2.2 /01 SFO 1.4 4.7 
 <föä?y:bJG?ä) Pond 53.7 KCA 7.2.2.2 /01 SFO 1.4 4.5 

1  SFO: single first order 
 
Table 7.2- 2:  Summary of DT50 and DT90 values for degradation of trifloxystrobin in 

aerobic water/sediment systems for modelling purpose (non-normalised) 
and trigger evaluation 

   Modelling Purpose Trigger Evaluation 
Temp. Water/Sediment Annex Point / Kinetic DT50 Kinetic DT50 DT90 
[°C] System Reference No Model 1 [days] Model 1 [days] [days] 

Total System 
20 Rhine KCA 7.2.2.3 /05 SFO 2.18 SFO 2.18 7.25 

 Rhine KCA 7.2.2.3 /05 SFO 2.63 SFO 2.63 8.73 
 Pond KCA 7.2.2.3 /05 SFO 1.25 SFO 1.25 4.16 
 Pond KCA 7.2.2.3 /05 SFO 1.14 SFO 1.14 3.79 
   geomean 1.69    

 
Water 

20 Rhine KCA 7.2.2.3 /05 SFO 0.77 DFOP 0.66 3.23 
 Rhine KCA 7.2.2.3 /05 SFO 0.57 HS 0.56 3.18 
 Pond KCA 7.2.2.3 /05 SFO 0.90 FOMC 0.86 3.33 
 Pond KCA 7.2.2.3 /05 SFO 0.86 FOMC 0.83 3.12 
   geomean 0.76    

 
Sediment 

20 Rhine KCA 7.2.2.3 /05 SFO 3.57 SFO 3.57 11.85 
 Rhine KCA 7.2.2.3 /05 SFO 4.08 SFO 4.08 13.55 
 Pond KCA 7.2.2.3 /05 SFO 1.48 HS 1.45 4.82 
 Pond KCA 7.2.2.3 /05 SFO 1.67 FOMC 1.37 6.59 
   geomean 2.45    

1  SFO: single first order, FOMC: first order multi compartment, DFOP: double first order in parallel, HS: 
hockey stick 
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Table 7.2- 3:  Summary of DT50 and DT90 values for degradation of CGA 321113 in 

aerobic water/sediment systems for modelling purpose (non-normalised) 
and trigger evaluation 

   Modelling Purpose Trigger Evaluation 
Temp. Water/Sediment Annex Point / Kinetic DT50 Kinetic DT50 DT90 
[°C] System Reference No Model 1 [days] Model 1 [days] [days] 

Total System 
20 Rhine KCA 7.2.2.3 /05 SFO 423.1 SFO 423.1 > 1000 

 Rhine KCA 7.2.2.3 /05 SFO 362.9 SFO 362.9 > 1000 
 Pond KCA 7.2.2.3 /05 SFO 341.1 SFO 341.1 > 1000 
 Pond KCA 7.2.2.3 /05 SFO 432.7 SFO 432.7 > 1000 
   geomean 388.0    

 
Water 

20 Rhine KCA 7.2.2.3 /05 SFO 285.1 DFOP 281.0 - 2 
 Rhine KCA 7.2.2.3 /05 SFO 319.9 SFO 319.9 > 1000 
 Pond KCA 7.2.2.3 /05 SFO 154.6 DFOP 126.7 633.4 
 Pond KCA 7.2.2.3 /05 SFO 137.1 FOMC 79.6 - 2 
   geomean 209.7    

 
Sediment 

20 Rhine KCA 7.2.2.3 /05 SFO 570.9 SFO 570.9 > 1000 
 Rhine KCA 7.2.2.3 /05 SFO 441.8 SFO 441.8 > 1000 
 Pond KCA 7.2.2.3 /05 - 3 - 3 - 3 - 3 - 3 
 Pond KCA 7.2.2.3 /05 - 4 - 4 - 4 - 4 - 4 

   geomean 502.2    
1  SFO: single first order, FOMC: first order multi compartment, DFOP: double first order in parallel,  

HS: hockey stick 
2  could not be calculated by the kinetic model 
3  no clear dissipation observed, therefore no appropriate kinetic model could be selected 

4  could not be calculated due to a too low number of data 

 
CA 7.2.1  Route and rate of degradation in aquatic systems (chemical and 

photochemical degradation) 
CA 7.2.1.1  Hydrolytic degradation 
The hydrolytic route and rate of degradation of trifloxystrobin in buffers under sterile conditions in the 
dark in the laboratory were evaluated during the Annex I inclusion using two radiolabel positions, 
[14C-GP] and [14C-TP], and were accepted by the European Commission (SANCO/4339/2000-Final, 
7 April 2003). The following studies are included in the Baseline Dossier: 
 

Annex Point / Reference No Author(s) Year Document No 
KCA 7.2.1.1 /01 GjJä0.:oäく ,F 1996 M-033720-01-1 
KCA 7.2.1.1 /02 Nj-äö/g. ,ャ 1997 M-033737-01-1 
KCA 7.2.1.1 /03 /3.Wえä( Q, 1997 M-033746-01-1 

 
No additional studies are submitted within this Supplemental Dossier for the trifloxystrobin renewal of 
approval. A summary of the route and rate of degradation of trifloxystrobin in water and sediment is 
given in section CA 7.2 and Figure 7.2- 1. 
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CA 7.2.1.2  Direct photochemical degradation 
The photolytic routes and rates of degradation of trifloxystrobin and its major degradation product 
CGA 321113 in buffers in the laboratory were evaluated during the Annex I inclusion using two 
radiolabel positions, [14C-GP] and [14C-TP], as well as unlabelled trifloxystrobin and CGA 321113, 
and were accepted by the European Commission (SANCO/4339/2000-Final, 7 April 2003). The 
following studies are included in the Baseline Dossier: 
 

Annex Point / Reference No Author(s) Year Document No 
KCA 7.2.1.2 /01 Fe.?゜c(-?f ,Ü 1996 M-033754-02-1 
KCA 7.2.1.2 /02 ::?y3q.ÜJだ? ,F 1997 M-033788-01-1 
KCA 7.2.1.2 /03 QIj3/k?. ,C 1997 M-033842-01-1 
KCA 7.2.1.2 /04 Sä`く). ,ゅ 1997 M-033847-02-1 
KCA 7.2.1.2 /05 §Se`-. ゅ, 1997 M-033856-02-1 

 
No additional studies are submitted within this Supplemental Dossier for the trifloxystrobin renewal of 
approval. A summary of the route and rate of degradation of trifloxystrobin in water and sediment is 
given in section CA 7.2 and Figure 7.2- 1. 
 

CA 7.2.1.3  Indirect photochemical degradation 
A study for the determination of the photolytic route and rate of degradation of trifloxystrobin in 
natural water has been performed and is submitted within this Supplemental Dossier for the 
trifloxystrobin renewal of approval using one radiolabel position, [14C-GP]. 
 
 

Report: KCA 7.2.1.3 /01; ?゜*.P§/J s,; 2003 
Title: Photolysis of Trifloxystrobin in Natural Water 
Report No: MEF-247/03 
Document No: M-106330-01-1 
Guidelines: - SETAC Procedures for Assessing the Environmental Fate and Ecotoxicity of 

Pesticides 
- Commission Directive 95/36/EC amending Council Directive 91/414/EEC 
- US EPA Pesticide Assessment Guidelines, Subdivision N, Section 161-2 
- Japanese MAFF New Test Guidelines 12 Nohsan 8147 

GLP: Yes 
Justification: New data / guideline requirement:  

Indirect photochemical degradation of trifloxystrobin in natural water 
 
Executive Summary 
 
The photolytic route and rate of degradation of [14C-GP]trifloxystrobin were studied in sterile natural 
water from the river Rhine under exposure to simulated sunlight in the laboratory for 8 days at 
24.6 °C. 
 
A study application rate of 1.35 µg per test system (0.27 mg/L) was applied. 
 
8 days of incubation under exposure to simulated sunlight were equivalent to 30 and 62 solar summer 
days in Phoenix (Arizona, USA) and Tokyo (Japan), respectively. For comparison, additional samples 
were incubated in the dark.  
 

Bayer CropScience
VRy

  
  

  
    

  
  
  

 T
hi
s 
do
cu
me
nt
 i
s 
th
e 
pr
op
er
ty
 o
f 
Ba
ye
r 
AG
  

 a
nd
/o
r 
an
y 
of
 i
ts
 a
ff
il
ia
te
s.
  

 I
t 
ma
y 
be
 s
ub
je
ct
 t
o 
ri
gh
ts
 s
uc
h 
as
 i
nt
el
le
ct
ua
l 
pr
op
er
ty
 a
nd
  

 c
op
y 
ri
gh
ts
 o
f 
th
e 
ow
ne
r 
an
d 
th
ir
d 
pa
rt
ie
s.
  

 F
ur
th
er
mo
re
, 
th
is
 d
oc
um
en
t 
ma
y 
fa
ll
 u
nd
er
 a
 r
eg
ul
at
or
y 
da
ta
 p
ro
te
ct
io
n 
re
gi
me
. 
 

 C
on
se
qu
en
tl
y,
 a
ny
 p
ub
li
ca
ti
on
, 
di
st
ri
bu
ti
on
, 
re
pr
od
uc
ti
on
 a
nd
/o
r 
pu
bl
is
hi
ng
 a
nd
  

 a
ny
 c
om
me
rc
ia
l 
ex
pl
oi
ta
ti
on
 a
nd
 u
se
 o
f 
th
is
 d
oc
um
en
t 
or
 i
ts
 c
on
te
nt
s 
 

 w
it
ho
ut
 t
he
 p
er
mi
ss
io
n 
of
 t
he
 o
wn
er
 o
f 
th
is
 d
oc
um
en
t 
ma
y 
th
er
ef
or
e 
 

 b
e 
pr
oh
ib
it
ed
 a
nd
 v
io
la
te
 t
he
 r
ig
ht
s 
of
 i
ts
 o
wn
er
. 
 



Page 255 of 278 
2013-11-25 

 
Document MCA: Section 7 Fate and behaviour in the environment 
Trifloxystrobin 
 
Mean material balances ranged from 93.0 to 106.2% of applied radioactivity [% AR] for irradiated and 
dark samples. 
 
The maximum amount of carbon dioxide was 0.4% AR at study end (DAT-8) in irradiated samples. 
Formation of volatile organic compounds was insignificant as demonstrated by values of ≤ 0.1% AR 
at all sampling intervals for both irradiated and dark samples. 
 
The amount of trifloxystrobin in water decreased from 88.4% AR at study start (DAT-0) to 2.1 and 
18.7% AR at DAT-8 in irradiated and dark samples, respectively. 
 
In irradiated samples, trifloxystrobin (EE) isomerized to its E/Z isomers CGA 357261 (ZE) (max. 
51.5% AR at DAT-0.29), CGA 357262 (ZZ) (max. 5.1% AR at DAT-0.13) and CGA 331409 (EZ) 
(max. 3.3% AR at DAT-13). Trifloxystrobin (EE) and its E/Z isomers were degraded to 
CGA 321113 (EE) (max. 11.1% AR at DAT-4) and its E/Z isomers CGA 373466 (ZE) (max. 
21.1% AR at DAT-4) and CGA 373465 (EZ) (max. 0.8% AR at DAT-7) by hydrolytic ester cleavage 
and E/Z isomerization. Unidentified residues were observed with no one component exceeding 
10% AR at any sampling interval. 
 
In dark samples, trifloxystrobin (EE) was degraded to CGA 321113 (EE) (max. 86% AR at DAT-8) by 
hydrolytic ester cleavage. The total unidentified residues amounted to a maximum of 1.5% AR. 
 
The DT50 and DT90 values were calculated using hockey stick kinetics, resulting in an experimental 
half-life for trifloxystrobin of 0.1 days in the irradiated samples. Based on the experimental DT50 value 
of 0.1 days for irradiated samples, the DT50 value of trifloxystrobin under environmental conditions is 
calculated to be e.g. 0.4 and 0.9 solar summer days at Phoenix and Tokyo, respectively. 
 
It is concluded that photodegradation contributes significantly to the degradation of trifloxystrobin 
under typical conditions in the aquatic environment. 
 

I.  MATERIALS AND METHODS 
 
A.  MATERIALS 
 
1.  Test Item 
[benzene acetic-UL-14C]trifloxystrobin 
Sample ID: BECH 0538 
Specific Activity: 3.01 MBq/mg (81.4 µCi/mg) 
Radiochemical Purity: > 99% 
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2.  Test Water 
Natural water from the river Rhine was used (see Table 7.2.1.3- 1). The water was sampled freshly 
from the river (depth of 0 to 30 cm) and sterilized by steam pressure sterilization prior to use.  
 
Table 7.2.1.3- 1:  Physico-chemical properties of test water 

Parameter Results / Units 

Water Designation Rhine 
Geographic Location  

City みg5/häに 
State North-Rhine Westphalia 
Country Germany 

pH 1 7.9 
Suspended Solid [mg/L] 1 51 
Total Evaporation Residues [mg/L] 1 461 
Oxygen Content [mg/L] 1 11.8 
Conductivity [µS/cm] 1 520 
DOC [mg C/L] 2 
TOC [mg C/L] 2 
Hardness [°dH] 12.2 
Total Nitrate [mg N/L] 3.2 
Total Phosphorous [mg/L] 0.07 
1  measured after fresh sampling 
DOC: dissolved organic carbon 

TOC: total organic carbon 

 
3.  Test Solution 
A stock solution of the test item was prepared in acetonitrile. An aliquot of the stock solution was 
mixed with sterile natural water to obtain a test item concentration of 0.27 μg/L.  
 
B.  STUDY DESIGN 
 
1.  Experimental Conditions 
The static test system for photolytic degradation in natural water consisted of a flat quartz glass vessel 
(volume approx. 23 mL). Each vessel was equipped with a trap attachment (permeable for oxygen), 
containing soda lime for absorption of carbon dioxide and a polyurethane (PU) foam plug for 
adsorption of volatile organic compounds (VOC). All glassware was sterilized by steam pressure 
sterilization before use. 
 
For preparation of the test systems, 5 mL of the test solution were transferred into each vessel, 
resulting in a study application rate of 1.35 µg per test system. The test vessels (except DAT-0 
samples) were equipped with trap attachments.  
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The irradiated test systems were continuously irradiated for 8 days at 24.6 °C in a Suntest® unit 
containing a Xenon lamp simulating natural sunlight. The light emission was filtered with a 290 nm 
cut-off UV-filter, which eliminated all wavelengths < 290 nm. The intensity of the Xenon lamp was 
determined at the beginning and the end of the overall test period using an irradiance monitor and was 
calculated as 1344 W/m2 for 300 to 3000 nm. The radiation intensity and exposure time under 
experimental conditions can be related to natural solar radiation at e.g. Phoenix (Arizona, USA), 
representing extraordinary conditions, or Tokyo (Japan). At this light intensity, it takes 6.4 and 
3.1 hours in the Suntest® unit to equal one solar summer day at Phoenix and Tokyo, respectively. 
Therefore, the equivalent of 30 solar days is achieved by this design using continuous irradiation for 
approximately 8.0 and 3.9 days for Phoenix and Tokyo, respectively. 
 
The dark test systems were incubated in the dark for 8 days at 25.1 °C in a climatic cabinet. 
 
2.  Sampling 
Nine sampling intervals were distributed over the entire incubation period of 8 days. Duplicate 
samples were processed and analysed 0, 0.13, 0.29, 1, 2, 3, 4, 7 and 8 days after treatment (DAT) for 
irradiated samples and at DAT-8 for dark samples. 
 
3.  Analytical Procedures 
Carbon dioxide absorbed by soda lime was liberated with 18% aqueous hydrochloric acid and trapped 
in a scintillation cocktail selective for binding of carbon dioxide using an air-tight assembly. The 
radioactivity content was determined by liquid scintillation counting (LSC). 
 
The PU foam plugs were extracted with ethyl acetate to desorb VOC. The radioactivity content was 
determined by LSC. 
 
At each sampling interval, pH and sterility were determined. The oxygen content was determined at 
DAT-0 and DAT-8. 
 
The radioactivity content of the water was determined by LSC. The test vessel was rinsed additionally 
with acetonitrile and the radioactivity content was determined by LSC. Aliquots of water and 
acetonitrile rinse were analysed by 2D-TLC/radiodetection. The limit of quantitation (LOQ) for  
2D-TLC/radiodetection analysis of the solutions and acetonitrile rinses was 0.1% AR. 
 
Test item and degradation products were identified by 2D-TLC co-chromatography with reference 
items. 
 
The degradation kinetics of the test item was determined using the software ModelManager® with a 
hockey stick kinetic model. Model input datasets were themean residual amounts found at each 
sampling interval. DT50 and DT90 values were calculated from the resulting kinetic parameters. 
 

II.  RESULTS AND DISCUSSION 
 
Results indicated that anticipated standardized conditions were maintained and that the test systems 
were sterile over the duration of the laboratory study. 
 
The pH in the water ranged from 7.7 to 9.0 and the oxygen content (dissolved oxygen) from 4.8 to 
6.8 mg/L in irradiated and dark samples. 
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A. DATA 
 
Table 7.2.1.3- 2: Photodegradation of trifloxystrobin in natural water (mean values 

expressed as % AR) 
  

DAT 
Compound Mean 0 0.13 0.29 1 2 

trifloxystrobin (EE) Mean 88.4 39.4 29.5 17.0 12.3 
CGA 331409 (EZ) Mean n.d. 3.3 1.2 1.0 0.5 
CGA 357261 (ZE) Mean n.d. 43.4 51.5 49.4 38.9 
CGA 357262 (ZZ) Mean n.d. 5.1 4.4 4.7 4.3 
CGA 321113 (EE) Mean 4.3 4.9 5.0 7.8 9.6 
CGA 373465 (EZ) Mean n.d. n.d. n.d. 0.2 0.3 
CGA 373466 (ZE) Mean n.d. 2.3 3.3 11.1 16.7 

Sum of Unid./Diff. Residues 1 Mean 0.2 0.2 4.4 11.6 20.2 
Carbon Dioxide 2 Mean n.a. < 0.1 < 0.1 < 0.1 < 0.1 

Volatile Organic Compounds 2 Mean n.a. < 0.1 < 0.1 < 0.1 < 0.1 
Total Recovery 3 Mean 93.0 98.6 99.3 102.8 102.8 

 
Table 7.2.1.3- 2 (continued) 

  
DAT 

Compound Mean 3 4 7 8 8 (dark) 
trifloxystrobin (EE) Mean 10.7 5.4 2.6 2.1 18.7 
CGA 331409 (EZ) Mean n.d. 0.3 0.1 n.d. n.d. 
CGA 357261 (ZE) Mean 37.1 15.2 7.1 7.2 n.d. 
CGA 357262 (ZZ) Mean 3.5 2.7 2.0 1.3 n.d. 
CGA 321113 (EE) Mean 9.6 11.1 9.2 9.0 86.0 
CGA 373465 (EZ) Mean 0.3 0.6 0.8 0.3 n.d. 
CGA 373466 (ZE) Mean 15.9 21.1 19.5 18.7 n.d. 

Sum of Unid./Diff. Residues 1 Mean 27.3 45.6 62.9 65.3 1.5 
Carbon Dioxide 2 Mean 0.1 0.2 0.3 0.4 < 0.1 

Volatile Organic Compounds 2 Mean < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 
Total Recovery 3 Mean 104.3 102.3 104.6 104.4 106.2 

n.d.: not detected, n.a.: not analysed, DAT: days after treatment 
1  Minor degradation products are summed up to sum of unidentified / diffuse residues, with no one 

component exceeding 10% AR. 
2  Values taken from Material Balance. 
3  Difference to Material Balance values due to rounding errors as well as clean up and chromatographic 

losses. 
 
B. MATERIAL BALANCE 
 
Mean material balances ranged from 93.0 to 106.2% of applied radioactivity [% AR] for irradiated and 
dark samples. The complete material balances found at all sampling intervals for both irradiated and 
dark samples demonstrated that there was no significant loss of radioactivity dissipated from the test 
systems or during sample processing. 
 
D. VOLATILES 
 
The maximum amount of carbon dioxide was 0.4% AR at study end (DAT-8) in irradiated samples. 
Formation of volatile organic compounds was insignificant as demonstrated by values of ≤ 0.1% AR 
at all sampling intervals for both irradiated and dark samples. 
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E. DEGRADATION OF PARENT COMPOUND 
 
The amount of trifloxystrobin in water decreased from 88.4% AR at study start (DAT-0) to 2.1 and 
18.7% AR at DAT-8 in irradiated and dark samples, respectively. 
 
In irradiated samples, trifloxystrobin (EE) isomerized to its E/Z isomers CGA 357261 (ZE) (max. 
51.5% AR at DAT-0.29), CGA 357262 (ZZ) (max. 5.1% AR at DAT-0.13) and CGA 331409 (EZ) 
(max. 3.3% AR at DAT-13). Trifloxystrobin (EE) and its E/Z isomers were degraded to 
CGA 321113 (EE) (max. 11.1% AR at DAT-4) and its E/Z isomers CGA 373466 (ZE) (max. 
21.1% AR at DAT-4) and CGA 373465 (EZ) (max. 0.8% AR at DAT-7) by hydrolytic ester cleavage 
and E/Z isomerization. Unidentified residues were observed with no one component exceeding 
10% AR at any sampling interval. 
 
In dark samples, trifloxystrobin (EE) was degraded to CGA 321113 (EE) (max. 86% AR at DAT-8) by 
hydrolytic ester cleavage. The total unidentified residues amounted to a maximum of 1.5% AR. 
 
The experimental DT50 and DT90 values of trifloxystrobin in irradiated samples were calculated using 
hockey stick (HS) kinetics (see Table 7.2.1.3- 3). 
 
Table 7.2.1.3- 3: Photodegradation kinetics of trifloxystrobin in sterile natural water 

 HS 1 
 DT50 

(exp.) 
DT90 

(exp.) 
Rate 

Constant 
DT50 under 

natural conditions 

Test System [days] [days] [day-1] [days] 
Irradiated 0.1 2.9 k1 = 6.46 

k2 = 0.43 
0.4 (Phoenix, USA) 
0.9 (Tokyo, Japan) 

1  HS: hockey stick 
 

III.  CONCLUSIONS 
 
Trifloxystrobin (EE) was rapidly degraded by E/Z isomerization in sterile natural water (experimental 
half-life of 0.1 days) when being exposed to simulated sunlight in the laboratory.  
 
In irradiated samples, trifloxystrobin (EE) isomerized to its major E/Z isomer CGA 357261 (ZE). 
Trifloxystrobin (EE) and its E/Z isomer were degraded to the major degradation product 
CGA 321113 (EE) and its major E/Z isomer CGA 373466 (ZE) by hydrolytic ester cleavage and 
E/Z isomerization. CGA 321113 (EE) was observed as the single major degradation product in dark 
samples. Formation of carbon dioxide was very low. 
 
It is concluded that photodegradation contributes significantly to the degradation of trifloxystrobin 
under typical conditions in the aquatic environment. 
 
The results are in good agreement with the proposed degradation pathway of trifloxystrobin in water 
and sediment known from studies included in the Baseline Dossier. 
 
The results are included in the proposed degradation pathway of trifloxystrobin in water and sediment 
shown in Figure 7.2- 1 and in the summary of the route and rate of degradation of trifloxystrobin in 
water and sediment given in section CA 7.2. 
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CA 7.2.2  Route and rate of biological degradation in aquatic systems 
CA 7.2.2.1  "Ready biodegradability" 
The “ready biodegradability” of trifloxystrobin was evaluated during the Annex I inclusion using 
unlabelled trifloxystrobin, and was accepted by the European Commission (SANCO/4339/2000-Final, 
7 April 2003). The following study is included in the Baseline Dossier: 
 

Annex Point / Reference No Author(s) Year Document No 
KCA 7.2.2.1 /01 Wtgz.axJ/2 れ, 1994 M-033914-01-1 

 
No additional studies are submitted within this Supplemental Dossier for the trifloxystrobin renewal of 
approval. A summary of the route and rate of degradation of trifloxystrobin in water and sediment is 
given in section CA 7.2 and Figure 7.2- 1. 
 

CA 7.2.2.2  Aerobic mineralisation in surface water 
A study for the determination of the route and rate of degradation of trifloxystrobin in surface water 
under aerobic conditions conditions in the dark in the laboratory has been performed and is submitted 
within this Supplemental Dossier for the trifloxystrobin renewal of approval using one radiolabel 
position, [14C-GP]. 
 
 

Report: KCA 7.2.2.2 /01; bäö.S?I゜? み,; 2013 
Title: [Benzeneacetic-phenyl-UL-14C]Trifloxystrobin: Aerobic Mineralization in 

Surface Water 
Report No: D60632 
Document No: M-449602-01-1 
Guidelines: - OECD Test Guideline No. 309 
GLP: Yes 
Justification: New data / guideline requirement:  

Route and rate of degradation of trifloxystrobin in aerobic surface water 
 
Executive Summary 
 
The route and rate of degradation of [14C-GP]trifloxystrobin were studied in surface water under 
aerobic conditions in the dark in the laboratory for 62 days at 22.9 °C. 
 
Study application rates of 1.83 µg (6.1 µg/L) and 16.1 µg (53.7 µg/L) per test system were applied for 
the low and the high concentration, respectively. 
 
Mean material balances were 98.1% of applied radioactivity [% AR] (range from 96.1 to 102.1% AR) 
for the low concentration and 96.9% AR (range from 95.5 to 98.8% AR) for the high concentration. 
 
The maximum amount of carbon dioxide was 0.3 and 0.2% AR after 62 days of incubation for the low 
and high concentrations, respectively. Formation of volatile organic compounds was insignificant as 
demonstrated by values of < 0.1% AR at all sampling intervals for both concentrations. 
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Trifloxystrobin was rapidly and quantitatively hydrolysed to CGA 321113 with its amount decreasing 
from 95.1% AR and 94.8% AR at study start (DAT-0) to < LOD (limit of detection) from DAT-28 
onwards in the low and high concentration, respectively. In parallel, the amount of the single 
degradation product CGA 321113 reached a maximum of 99.4 and 97.0% AR at study end (DAT-62) 
in the low and high concentration, respectively. The same was observed in sterile controls (max. 
amount of 98.3% AR at DAT-62 for CGA 321113). The total unidentified residues amounted to a 
maximum of 4.5% AR. 
 
The experimental DT50 and DT90 values were calculated using single first order kinetics. The half-lives 
for trifloxystrobin were 1.4 days for both concentrations. 
 
It is concluded that hydrolysis will be the major process in the degradation of trifloxystrobin under 
typical conditions in the aquatic environment. 
 

I.  MATERIALS AND METHODS 
 
A.  MATERIALS 
 
1.  Test Item 
[benzeneacetic-phenyl-UL-14C]trifloxystrobin 
Sample ID: KML 9414 
Specific Activity: 3.01 MBq/mg (81.4 µCi/mg) 
Radiochemical Purity: > 99% 
Chemical Purity: 99% 

 
2.  Test Water 
Natural water from a pond system not receiving effluent discharges was used (see Table 7.2.2.2- 1). 
The water was sampled freshly from the pond (depth of pprox. 30 cm) and sieved through a 0.2 mm 
sieve prior to use.  
 

Bayer CropScience

  
  

  
    

  
  
  

 T
hi
s 
do
cu
me
nt
 i
s 
th
e 
pr
op
er
ty
 o
f 
Ba
ye
r 
AG
  

 a
nd
/o
r 
an
y 
of
 i
ts
 a
ff
il
ia
te
s.
  

 I
t 
ma
y 
be
 s
ub
je
ct
 t
o 
ri
gh
ts
 s
uc
h 
as
 i
nt
el
le
ct
ua
l 
pr
op
er
ty
 a
nd
  

 c
op
y 
ri
gh
ts
 o
f 
th
e 
ow
ne
r 
an
d 
th
ir
d 
pa
rt
ie
s.
  

 F
ur
th
er
mo
re
, 
th
is
 d
oc
um
en
t 
ma
y 
fa
ll
 u
nd
er
 a
 r
eg
ul
at
or
y 
da
ta
 p
ro
te
ct
io
n 
re
gi
me
. 
 

 C
on
se
qu
en
tl
y,
 a
ny
 p
ub
li
ca
ti
on
, 
di
st
ri
bu
ti
on
, 
re
pr
od
uc
ti
on
 a
nd
/o
r 
pu
bl
is
hi
ng
 a
nd
  

 a
ny
 c
om
me
rc
ia
l 
ex
pl
oi
ta
ti
on
 a
nd
 u
se
 o
f 
th
is
 d
oc
um
en
t 
or
 i
ts
 c
on
te
nt
s 
 

 w
it
ho
ut
 t
he
 p
er
mi
ss
io
n 
of
 t
he
 o
wn
er
 o
f 
th
is
 d
oc
um
en
t 
ma
y 
th
er
ef
or
e 
 

 b
e 
pr
oh
ib
it
ed
 a
nd
 v
io
la
te
 t
he
 r
ig
ht
s 
of
 i
ts
 o
wn
er
. 
 



Page 262 of 278 
2013-11-25 

 
Document MCA: Section 7 Fate and behaviour in the environment 
Trifloxystrobin 
 
Table 7.2.2.2- 1:  Physico-chemical properties of test water 

Parameter Results / Units 

Water Designation <`1cz§?8JV/zf Pond 
Origin み?/:2y゛ AG, Switzerland 
GPS Coordinates .0IUq°,8q v°,*-T,3hg 
pH 1 8.2 
Redox Potential EH [mV] 1 466 
Oxygen Content [mg/L] 1 10.6 
Hardness [°dH] 1 14.6 
BOD [mg/L] < 5.0 
DOC [mg C/L] 21.3 
TOC [mg C/L] 22.8 
Total Nitrogen [mg/L} 2.22 
Total Phosphorous [mg/L] 0.45 
Total Nitrate [mg/L] 1.31 
Total Nitrite [mg/L] 1.23 
Total Ammonium [mg/L] 1.98 
Dissolved Orthophosphate [mg/L] 0.01 
Microbial Activity DT50 < 3 days 
1  measured at sampling site 
BOD: biological oxygen demand 

DOC: dissolved organic carbon 

GPS: global positioning system 

TOC: total organic carbon 

 
B.  STUDY DESIGN 
 
1.  Experimental Conditions 
The flow-through test system for degradation in surface water under aerobic conditions consisted of 
glass metabolism flasks (inner diameter approx. 5.3 cm, volume approx. 500 mL). Each flask was 
equipped with a gas inlet and outlet and a flow of humidified air was maintained. The outlet was 
connected to a series of trapping solutions (ethylene glycol and 2 N sodium hydroxide) for adsorption 
of carbon dioxide and volatile organic compounds. 
 
For preparation of the test systems, 300 mL of the natural water were transferred into each flask. The 
flasks were then connected to the traps and equilibrated to study conditions for 7 days prior to 
application. The water was continuously agitated using a magnetic stirrer. 
 
Study application rates of 1.83 µg (6.1 µg/L) and 16.1 µg (53.7 µg/L) per test system were applied for 
the low and the high concentration, respectively. 
 
The test item was applied dropwise onto the water surface of the respective test systems in 300 µL 
methanol using a pipette. After application, the test vessels were connected to the traps (except of 
DAT-0 samples).  
 
The test systems were incubated in the dark for 62 days at 22.9 °C in an air-conditioned room. 
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2.  Sampling 
Eight sampling intervals were distributed over the entire incubation period of 62 days. Duplicate 
samples were processed and analysed 0, 1, 2,4, 7, 14, 28 and 62 days after treatment (DAT) for both 
low and high concentration. Sterile controls were processed and analysed at DAT-62 for the high 
concentration, microbial activity samples at DAT-0, DAT-3 and DAT-14.  
 
3.  Analytical Procedures 
The radioactivity content of the ethylene glycol and 2 N sodium hydroxide trapping solutions was 
determined by liquid scintillation counting (LSC). In addition, sodium hydroxide traps were 
exchanged at DAT-21. 
 
At each sampling interval, pH, oxygen content and redox potential in the water were determined. The 
water was acidified to pH 5 and the test vessel was rinsed additionally with methanol. From DAT-0 to 
DAT-7, the rinsing solutions were pooled with the water, from DAT-14 onwards the rinsing solutions 
were treated separately due to biofilm formation. The radioactivity content of the (pooled) water and 
the methanol rinses was determined by LSC. Due to the low amounts of radioactivity in the methanol 
rinses (≤ 1.8%% AR), the rinsing solutions were not analysed by HPLC/radiodetection. The acidified 
water was submitted to one to three liquid-liquid extraction steps using ethyl acetate. The ethyl acetate 
extracts were combined, concentrated to dryness, dissolved in methanol/water 2/3 (v/v) and analysed 
by reversed phase HPLC/radiodetection.The limits of quantitation for HPLC/radiodetection analysis of 
the water were 0.8 and 0.4% AR for the low and high concentration, respectively. 
 
Test item and CGA 321113 were identified by HPLC and TLC co-chromatography with reference 
items. 
 
The degradation kinetics of the test item was determined according to FOCUS kinetics (2006) 1 using 
the software KinGUI 2 with a single first order kinetic model. Model input datasets were the residual 
amounts found in each replicate test system at each sampling interval. The initial recovery at DAT-0 
was included in the parameter optimization procedure, but for optimal goodness of fit, the value was 
allowed to be estimated by the model. DT50 and DT90 values were calculated from the resulting kinetic 
parameters. 
 

II.  RESULTS AND DISCUSSION 
 
Results indicated that the anticipated standardized conditions were maintained and that the water was 
microbially active over the duration of the laboratory study.  
 
The pH in the water ranged from 8.2 to 8.5 for both low and high concentration. 
 
Oxygen contents (range from 8.1 to 9.4 mg/L) and redox potential measurement (EH, range from 336 
to 410 mV) indicated aerobic conditions in the water for both concentrations. 
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A. DATA 
 
Table 7.2.2.2- 2: Degradation of trifloxystrobin in natural pond water under aerobic 

conditions (low concentration, mean values and SD expressed as % AR) 
 

Mean DAT 
Compound SD 0 1 2 4 7 14 28 62 

trifloxystrobin Mean 95.1 55.1 36.2 14.3 3.6 0.8 0.6 n.d. 
SD ± 0.3 ± 3.3 ± 2.4 ± 1.1 ± 0.2 ± 0.2 ± 0.8  

CGA 321113 Mean n.d. 42.8 61.6 77.1 92.3 95.7 97.2 99.4 
SD  ± 5.2 ± 0.4 ± 1.9 ± 1.3 ± 1.4 ± 2.9 ± 2.7 

Sum of Unid./Diff. 
Residues 1 

Mean 0.9 n.d. 1.1 4.5 n.d. 1.2 4.0 0.6 
SD ± 0.0   ± 1.1  ± 0.6 ± 2.7  

Total Residues 
in Water 2 

Mean 96.0 97.9 98.8 96.0 95.9 97.7 101.8 100.0 

Carbon Dioxide 2 Mean n.a. < 0.1 < 0.1 0.1 0.2 0.2 0.3 0.1 
Volatile Organic 

Compounds 2 
Mean n.a. < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 

n.d.: not detected, n.a.: not analysed, DAT: days after treatment, SD: standard deviation 
1  Minor degradation products are summed up to sum of unidentified / diffuse residues. 
2  Values taken from Material Balance. 

 
Table 7.2.2.2- 3: Degradation of trifloxystrobin in natural pond water under aerobic 

conditions (high concentration, mean values and SD expressed as % AR) 
 

Mean DAT 
Compound SD 0 1 2 4 7 14 28 62 62 (sterile) 

trifloxystrobin Mean 94.8 54.8 33.2 14.5 4.1 1.2 0.3 n.d. n.d. 
SD ± 6.2 ± 1.1 ± 2.8 ± 0.1 ± 1.3 ± 0.9    

CGA 321113 Mean n.d. 40.7 63.0 82.3 91.0 93.7 93.1 97.0 98.3 
SD  ± 2.3 ± 2.6 ± 0.4 ± 2.2 ± 3.1 ± 3.0 ± 2.1 ± 2.1 

Sum of Unid./Diff. 
Residues 1 

Mean 1.0 n.d. 0.3 n.d. 0.3 1.4 4.4 1.0 0.9 
SD ± 0.1  ± 0.0   ± 0.5 ± 0.6 ± 0.4  

Total Residues 
in Water 2 

Mean 95.8 95.5 96.5 96.8 95.4 96.3 97.8 98.0 98.8 

Carbon Dioxide 2 Mean n.a. < 0.1 < 0.1 0.1 0.1 < 0.1 0.2 0.2 < 0.1 
Volatile Organic 

Compounds 2 
Mean n.a. < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 < 0.1 

n.d.: not detected, n.a.: not analysed, DAT: days after treatment, SD: standard deviation 
1  Minor degradation products are summed up to sum of unidentified / diffuse residues. 
2  Values taken from Material Balance. 
 
B. MATERIAL BALANCE 
 
Mean material balances were 98.1% of applied radioactivity [% AR] (range from 96.1 to 102.1% AR) 
for the low concentration and 96.9% AR (range from 95.5 to 98.8% AR) for the high concentration. 
The complete material balances found at all sampling intervals demonstrated that there was no 
significant loss of radioactivity dissipated from the test systems or during sample processing. 
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C. VOLATILES 
 
The maximum amount of carbon dioxide was 0.3 and 0.2% AR after 62 days of incubation for the low 
and high concentrations, respectively. Formation of volatile organic compounds was insignificant as 
demonstrated by values of < 0.1% AR at all sampling intervals for both concentrations. 
 
E. DEGRADATION OF PARENT COMPOUND 
 
Trifloxystrobin was rapidly and quantitatively hydrolysed to CGA 321113 with its amount decreasing 
from 95.1% AR and 94.8% AR at study start (DAT-0) to < LOD (limit of detection) from DAT-28 
onwards in the low and high concentration, respectively. In parallel, the amount of the single 
degradation product CGA 321113 reached a maximum of 99.4 and 97.0% AR at study end (DAT-62) 
in the low and high concentration, respectively. The same was observed in sterile controls (max. 
amount of 98.3% AR at DAT-62 for CGA 321113). Low amounts of charaterisable by 
chromatography residues were observed (max. 4.5% AR in total).  
 
The experimental DT50 values of trifloxystrobin were calculated using single first order (SFO) kinetics 
(see Table 7.2.2.2- 4). 
 
Table 7.2.2.2- 4: Degradation kinetics of trifloxystrobin in natural pond water under 

aerobic conditions according to FOCUS 

 SFO 1 
 DT50 DT90 Chi2 Error 

Test System [days] [days] [%] 
Low concentration (6.1 µg/L) 1.4 4.7 3.6 

High concentration (53.7 µg/L) 1.4 4.5 3.9 
1  SFO: single first order 

 
III.  CONCLUSIONS 

 
Trifloxystrobin was rapidly and quantitatively hydrolysed to the single major degradation product 
CGA 321113 in natural water under aerobic conditions in the dark in the laboratory. The calculated 
half-lives were 1.4 days for both low and high concentration. Formation of carbon dioxide was very 
low. 
 
It is concluded that hydrolysis will be the major process in the degradation of trifloxystrobin under 
typical conditions in the aquatic environment. 
 
The results are in good agreement with the proposed degradation pathway of trifloxystrobin in water 
and sediment known from studies included in the Baseline Dossier. 
 
The results are included in the proposed degradation pathway of trifloxystrobin in water and sediment 
shown in Figure 7.2- 1 and in the summary of the route and rate of degradation of trifloxystrobin in 
water and sediment given in section CA 7.2. 
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CA 7.2.2.3  Water/sediment study 
The route and rate of degradation of trifloxystrobin in water/sediment systems under aerobic 
conditions were evaluated during the Annex I inclusion using two radiolabel positions, [14C-GP] and 
[14C-TP], as well as unlabelled trifloxystrobin, and were accepted by the European Commission 
(SANCO/4339/2000-Final, 7 April 2003). The following studies are included in the Baseline Dossier: 
 

Annex Point / Reference No Author(s) Year Document No 
KCA 7.2.2.3 /01 Xiäk*(j. C, 1997 M-033922-01-1 
KCA 7.2.2.3 /02 z?7゜wljJ7た. F, 1997 M-033933-01-1 
KCA 7.2.2.3 /03 ォ)゛z/J. ,P 1997 M-049272-01-1 
KCA 7.2.2.3 /04 A*.ä:?ay S,, y.P龿&a) D,, ノ:.゛fJ:t 

Ä, 
2002 M-067201-01-1 

 
An updated kinetic evaluation of the degradation behaviours of trifloxystrobin and its major 
degradation product CGA 321113 in water and sediment under aerobic conditions in the dark in the 
laboratory has been performed according to FOCUS kinetics (2006) 1 to derive kinetic parameters 
suitable for modelling purpose and environmental risk assessment and is submitted within this 
Supplemental Dossier for the trifloxystrobin renewal of approval. A summary of the route and rate of 
degradation of trifloxystrobin in water and sediment is given in section CA 7.2 and Figure 7.2- 1. 
 
 

Report: KCA 7.2.2.3 /05; äjo?.B1§ Ä,; x:cぃhüe9. H,; zwz゛8. ,ね; 2013 
Title: Kinetic Evaluation of Degradation and Dissipation Behaviour of Trifloxystrobin 

and its Metabolite CGA 321113 in Water / Sediment Systems According to 
FOCUS Kinetics Using the KinGUI 2 Tool 

Report No: EnSa-13-0736 
Document No: M-468895-01-1 
Guidelines: - FOCUS kinetics (2006) 1 
GLP: No 
Justification: New data / guideline requirement:  

Kinetic analysis of the degradation of trifloxystrobin and its major degradation 
product CGA 321113 for modelling purpose 

 
Executive Summary 
 
A kinetic analysis of residue data from the two aerobic water/sediment degradation studies  
M-033922-01-1 and M-033933-01-1 (Baseline Dossier, KCA 7.2.2.3 /01 and KCA 7.2.2.3 /02) was 
performed with the software KinGUI 2 according to FOCUS kinetics (2006) 1 to derive half-lives for 
trifloxystrobin and its degradation product CGA 321113, which are suitable for modelling purpose and 
trigger evaluation. 
 
Single first order was the most appropriate kinetic model for modelling purpose for the degradation of 
trifloxystrobin in water/sediment systems Rhine and Pond under aerobic conditions in the dark in the 
laboratory at 20 °C and test concentrations of 0.3 mg/L water. The single first order kinetic model was 
used for modelling purpose to describe the degradation of CGA 321113. 
 
The half-life of trifloxystrobin for modelling purpose (geometric means) was 0.76 days in the water, 
2.45 days in the sediment and 1.69 days in the total system. The half-life of CGA 321113 for 
modelling purpose (geometric means) was 209.7 days in the water, 502.2 days in the sediment and 
388.0 days in the total system. 
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The half-lives of trifloxystrobin for trigger evaluation were between 0.6 and 0.9 days in the water, 
between 1.4 and 4.1 days in the sediment and between 1.1 and 2.6 days in the total system. The half-
lives of CGA 321113 for trigger evaluation were between 79.6 and 320 days in the water, between 442 
and 571 days in the sediment and between 341 and 433 days in the total system. 
 

I.  METHODS 
 
Residue data from the two aerobic water/sediment degradation studies M-033922-01-1 and  
M-033933-01-1 (Baseline Dossier, KCA 7.2.2.3 /01 and KCA 7.2.2.3 /02) were used. In these studies, 
the degradation of trifloxystrobin was studied in water/sediment systems Rhine and Pond under 
aerobic conditions in the dark in the laboratory for up to 214 days at 20 °C and test concentrations of 
0.3 mg/L water. 
 
The kinetic analysis was performed according to FOCUS kinetics (2006) 1 using the software 
KinGUI 2 with four different kinetic models: single first order, first order multi compartment, hockey-
stick (double first order sequential) and double first order in parallel. Model input datasets were the 
residual amounts found in each replicate test system at each sampling interval. The initial recovery at 
DAT-0 was included in the parameter optimization procedure, but for optimal goodness of fit, the 
value was allowed to be estimated by the model. The most appropriate kinetic model for modelling 
purpose and trigger evaluation was selected on the basis of a detailed statistical analysis including 
visual assessement of the goodness of the fits, chi2 scaled-error criterion, t-test significance, 
correlation analysis and standard deviation. The DT50 value was calculated from the resulting kinetic 
parameters. The degradation of degradation products was described with the single first order model 
for modelling purpose.  
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II.  RESULTS 
 
Single first order (SFO) was the most appropriate kinetic model for modelling purpose for the 
degradation of trifloxystrobin in water/sediment systems Rhine and Pond. The SFO kinetic model was 
used for modelling purpose to describe the degradation of CGA 321113. Table 7.2.2.3- 1 to 
Table 7.2.2.3- 4 are summarizing the results of the kinetic analysis for modelling purpose and trigger 
evaluation. 
 
Table 7.2.2.3- 1: Kinetic parameters for the degradation of trifloxystrobin in 

water/sediment system under aerobic conditions for modelling purpose 
according to FOCUS 

Water/Sediment Kinetic DT50 Chi2 Error t-test Visual 
System Model 1 [days] [%]  Assessment 2 

Total System 
Rhine SFO 2.18 4.2 2.92 x 10-13 + 
Rhine SFO 2.63 6.1 1.39 x 10-10 + 
Pond SFO 1.25 1.9 4.28 x 10-13 + 
Pond SFO 1.14 1.0 9.17 x 10-10 + 

 geomean 1.69    
 

Water 
Rhine SFO 0.77 9.7 6.01 x 10-9 o 
Rhine SFO 0.57 8.9 2.33 x 10-4 o 
Pond SFO 0.90 4.8 6.51 x 10-10 o 
Pond SFO 0.86 2.8 7.27 x 10-5 o 

 geomean 0.76    
 

Sediment 
Rhine SFO 3.57 9.2 4.85 x 10-9 o 
Rhine SFO 4.08 12.3 2.22 x 10-7 o 
Pond SFO 1.48 6.0 2.28 x 10-6 o 
Pond SFO 1.67 6.3 4.05 x 10-5 o 

 geomean 2.45    
1  SFO: single first order 
2  visual assessment: + = good, o = moderate 
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Table 7.2.2.3- 2: Kinetic parameters for the degradation of trifloxystrobin in 

water/sediment system under aerobic conditions for trigger evaluation 
according to FOCUS 

Water/Sediment Best-Fit DT50 DT90 Chi2 Error t-test 2 Visual 
System Kinetic Model 1 [days] [days] [%]  Assessment 3 

Total System 
Rhine SFO 2.18 7.25 4.2 2.92 x 10-13 + 
Rhine SFO 2.63 8.73 6.1 1.39 x 10-10 + 
Pond SFO 1.25 4.16 1.9 4.28 x 10-13 + 
Pond SFO 1.14 3.79 1.0 9.17 x 10-10 + 

 
Water 

Rhine DFOP 0.66 3.23 0.7 k1: 6.42 x 10-5 
k2: 2.41 x 10-7 

+ 

Rhine HS 0.56 3.18 1.3 k1: 7.33 x 10-5 
k2: 8.65 x 10-4 

+ 

Pond FOMC 0.86 3.33 1.4 1.44 x 10-5 + 
Pond FOMC 0.83 3.12 0.7 1.06 x 10-2 + 

 
Sediment 

Rhine SFO 3.57 11.85 9.2 4.85 x 10-9 o 
Rhine SFO 4.08 13.55 12.3 2.22 x 10-7 o 
Pond HS 1.45 4.82 2.2 k1: 9.68 x 10-6 

k2: 1.59 x 10-2 
+ 

Pond FOMC 1.37 6.59 2.4 k1: 7.16 x 10-3 
k2: 1.87 x 10-2 

+ 

1  SFO: single first order, FOMC: first order multi compartment, DFOP: double first order in parallel, HS: 
hockey stick 

2  for FOMC: worst case value of rate parameters alpha and beta 
3  visual assessment: + = good, o = moderate 
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Table 7.2.2.3- 3: Kinetic parameters for the degradation of CGA 321113 in water/sediment 

system under aerobic conditions for modelling purpose according to 
FOCUS 

Water/Sediment Kinetic DT50 Chi2 Error t-test Visual 
System Model 1 [days] [%]  Assessment 2 

Total System 
Rhine SFO 423.1 2.2 5.59 x 10-12 + 
Rhine SFO 362.9 2.1 2.64 x 10-11 + 
Pond SFO 341.1 1.5 1.76 x 10-15 + 
Pond SFO 432.7 2.6 2.05 x 10-7 + 

 geomean 388.0    
 

Water 
Rhine SFO 285.1 6.1 1.30 x 10-4 o 
Rhine SFO 319.9 5.2 4.55 x 10-3 o 
Pond SFO 154.6 7.1 5.14 x 10-6 o 
Pond SFO 137.1 11.3 1.23 x 10-3 o 

 geomean 209.7    
 

Sediment 
Rhine SFO 570.9 2.1 4.00 x 10-4 o 
Rhine SFO 441.8 3.4 1.26 x 10-3 o 
Pond SFO - 3 - 3 - 3 - 3 
Pond SFO - 4 - 4 - 4 - 4 

 geomean 502.2    
1  SFO: single first order 
2  visual assessment: + = good, o = moderate 
3  no clear dissipation observed, therefore no appropriate kinetic model could be selected 

4  could not be calculated due to a too low number of data 
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Table 7.2.2.3- 4: Kinetic parameters for the degradation of CGA 321113 in water/sediment 

system under aerobic conditions for trigger evaluation according to 
FOCUS 

Water/Sediment Best Fit DT50 DT90 Chi2 Error t-test 2 Visual 
System Kinetic Model 1 [days] [days] [%]  Assessment 3 

Total System 
Rhine SFO 423.1 > 1000 2.2 5.59 x 10-12 + 
Rhine SFO 362.9 > 1000 2.1 2.64 x 10-11 + 
Pond SFO 341.1 > 1000 1.5 1.76 x 10-15 + 
Pond SFO 432.7 > 1000 2.6 2.05 x 10-7 + 

 
Water 

Rhine DFOP 281.0 - 4 1.4 k1: 5.19 x 10-3 
k2: 1.99 x 10-4 

+ 

Rhine SFO 319.9 > 1000 5.2 4.55 x 10-3 o 
Pond DFOP 126.7 633.4 2.8 k1: 4.64 x 10-3 

k2: 1.73 x 10-5 
+ 

Pond FOMC 79.6 - 4 5.2 4.42 x 10-2 + 
 

Sediment 
Rhine SFO 570.9 > 1000 2.1 4.00 x 10-4 o 
Rhine SFO 441.8 > 1000 3.4 1.26 x 10-3 o 
Pond - 5 - 5 - 5 - 5 - 5 - 5 
Pond - 6 - 6 - 6 - 6 - 6 - 6 

1  SFO: single first order, FOMC: first order multi compartment, DFOP: double first order in parallel, HS: 
hockey stick 

2  for FOMC: worst case value of rate parameters alpha and beta 
3  visual assessment: + = good, o = moderate 
4  could not be calculated by the kinetic model 
5  no clear dissipation observed, therefore no appropriate kinetic model could be selected 

6  could not be calculated due to a too low number of data 

 
III.  CONCLUSIONS 

 
The calculated half-life for modelling purpose (geometric mean) for the degradation of trifloxystrobin 
in water/sediment systems under aerobic conditions in the dark in the laboratory was 0.76 days in the 
water, 2.45 days in the sediment and 1.69 days in the total system. The half-life of CGA 321113 for 
modelling purpose (geometric mean) was 209.7 days in the water, 502.2 days in the sediment and 
388.0 days in the total system. 
 
The calculated half-lives for trigger evaluation for the degradation of trifloxystrobin in water/sediment 
systems under aerobic conditions in the dark in the laboratory were between 0.6 and 0.9 days in the 
water, between 1.4 and 4.1 days in the sediment and between 1.1 and 2.6 days in the total system. The 
half-lives of CGA 321113 for trigger evaluation were between 79.6 and 320 days in the water, 
between 442 and 571 days in the sediment and between 341 and 433 days in the total system. 
 
The results are included in the summary of the route and rate of degradation of trifloxystrobin and its 
major degradation products in water and sediment given in section CA 7.2. 
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CA 7.2.2.4  Irradiated water/sediment study 
The route and rate of degradation of trifloxystrobin in water and sediment (including photolytic 
conditions) were comprehensively studied in sections CA 7.2.1.1 to CA 7.2.1.3 and CA 7.2.2.1 to 
CA 7.2.2.3. Therefore, the route and rate of degradation of trifloxystrobin in irradiated water/sediment 
systems were not studied. A summary of the route and rate of degradation of trifloxystrobin in water 
and sediment is given in section CA 7.2 and Figure 7.2- 1. 
 

CA 7.2.3  Degradation in the saturated zone 
The degradation of trifloxystrobin in the saturated zone was not studied since trifloxystrobin is not 
expected to reach the saturated zone after its use according to good agricultural practices. A summary 
of the route and rate of degradation of trifloxystrobin in water and sediment is given in section CA 7.2 
and Figure 7.2- 1. 
 

CA 7.3  Fate and behaviour in air 
The volatilization of trifloxystrobin from bean leaves under indoor conditions was evaluated during 
the Annex I inclusion using one radiolabel position, [14C-GP], and was accepted by the European 
Commission (SANCO/4339/2000-Final, 7 April 2003). The following study is included in the 
Baseline Dossier: 
 

Annex Point / Reference No Author(s) Year Document No 
KCA 7.3 /01 !Pe5$äta. S, 1997 M-033956-01-1 

 

CA 7.3.1  Route and rate of degradation in air 
The degradation rate of trifloxystrobin in air was evaluated during the Annex I inclusion using the 
Atkinson method, and was accepted by the European Commission (SANCO/4339/2000-Final, 7 April 
2003). The following study is included in the Baseline Dossier: 
 

Annex Point / Reference No Author(s) Year Document No 
KCA 7.3.1 /01 iた龿.Pc Z, 1997 M-033960-01-1 

 
An additional Atkinson calculation has been performed for the major volatile degradation product 
CGA 107170 and is submitted within this Supplemental Dossier for the trifloxystrobin renewal of 
approval. 
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Report: KCA 7.3.1 /02; Y/h/?`.zjqgl_ ,Z; 2013 
Title: CGA 107170: Calculation of the Chemical Half-Life in the Troposphere 
Report No: EnSa-13-0667 
Document No: M-465896-01-1 
Guidelines: - Commission Regulation (EU) No 283/2013 in accordance with Regulation (EC) 

No 1107/2009 
- US EPA OCSPP Test Guideline: not applicable 

GLP: No 
Justification: New data / guideline requirement:  

Degradation rate of CGA 107170 in Air 
 
Executive Summary 
 
The half-life in air of CGA 107170, a volatile degradation product of trifloxystrobin, was estimated 
according to structure-activity relationship (SAR) methods developed by Atkinson et al. 
 
The half-life in air was estimated with 34.9 days (long-term scenario) assuming the typical OH radical 
concentration averaged over 24 hours (0.5 x 106 radicals/cm³). 
 
It is concluded that CGA 107170 will be degraded in air. 
 

I.  METHODS 
 
The half-life of CGA 107170 in air was estimated according to structure-activity relationship (SAR) 
methods developed by Atkinson et al. The approach of Atkinson et al. was based on a comprehensive 
set of experimental data to result in a quantitative structure-activity relationship (QSAR) mathematic 
model that allows for estimation by calculation, starting from the molecular structure of a compound. 
The calculation procedure has been transferred into the personal computer program "Atmospheric 
Oxidation Program" (AOP) by Meylan & Howard. The current version AOPWINTM 1.92a (U.S. EPA, 
2008) was used for the calculations being part of the EPI SuiteTM set of programs.  
 
Considering the chemical structure of CGA 107170, it can be concluded that reactions with 
photochemically produced hydroxyl radicals will mainly determine its degradation rate in air. The 
typical OH radical concentration of 0.5 × 106 radicals/cm3 per day (24 hours) was taken for the long-
term estimation. 
 

II.  RESULTS AND DISCUSSION 
 
The overall reaction rate of CGA 107170 with hydroxyl radicals is estimated to be  
0.4593 x 10-12 cm3 x molecule-1 x s-1. This rate is derived mainly from incremental reactions like 
hydrogen abstraction (0.1020 x 10-12 cm3 x molecule-1 x s-1) and an addition reaction to the aromatic 
ring (0.3573 x 10-12 cm3 x molecule-1 x s-1). 
 
Based on the overall hydroxyl radical reaction rate constant in combination with the long-term 
concentration of these radicals in the atmosphere, i.e. 0.5 x 106 radicals/cm3, the half-life of 
CGA 107170 in air was estimated with 34.9 days. This estimate should be regarded as worst-case 
assumption as the approach does not consider the contribution of any other reactive species to the 
overall atmospheric degradation of CGA 107170 in air. 
 

III.  CONCLUSIONS 
 
CGA 107170, a major volatile degradation product of trifloxystrobin, will be degraded in air with an 
estimated half-life of 34.9 days. 
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CA 7.3.2  Transport via air 
The transport via air of trifloxystrobin was not studied since its vapour pressure is below the trigger 
value of 10-5 Pa. 
 

CA 7.3.3  Local and global effects 
Local and global effects of trifloxystrobin were not considered since its half-life in air is ≤ 2 days (see 
M-033960-01-1, Baseline Dossier, KCA 7.3.1 /01).  
 

CA 7.4  Definition of the residue 
CA 7.4.1  Definition of the residue for risk assessment 
The proposed residue definitions relevant for risk assessment for each compartment are the following: 
 
Compartment Residue Definition 
Soil trifloxystrobin, CGA 357261, CGA 321113, CGA 373466, CGA 381318, 

NOA 413161, NOA 413163, CGA 357276, NOA 409480 
Groundwater same as soil 
Surface water same as soil plus CGA 357262, CGA 107170, 2-hydroxymethylbenzonitrile 
Sediment trifloxystrobin, CGA 321113 
Air trifloxystrobin, CGA 107170 

 

CA 7.4.2  Definition of the residue for monitoring 
The proposed residue definition for monitoring is trifloxystrobin only for all compartments since none 
of the major degradation products is of toxicological or ecotoxicological relevance. 
 

CA 7.5  Monitoring data 
Monitoring data from the literature review have been evaluated and are submitted within this 
Supplemental Dossier for the trifloxystrobin renewal of approval. Data were available for 
trifloxystrobin in air and for the major trifloxystrobin degradation products CGA 321113, 
NOA 413161 and NOA 413163 in groundwater and surface water and are summarized below:  
 
The detected concentrations of the major trifloxystrobin degradation products CGA 321113, 
NOA 413161 and NOA 413163 in groundwater and surface water were always below the European 
Union drinking water and groundwater limit of 0.1 µg/L. 
 
The detected concentrations of trifloxystrobin in air were very low and therefore of no toxicological or 
ecotoxicological relevance. 
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Report: KCA 7.5 /01; ぉ?&Jz?:, T.; t3Yä(, L.; ゛/?uRczJ, U.; 2013 
Title: Emerging pesticide metabolites in groundwater and surface water as determined 

by the application of a multimethod for 150 pesticide metabolites 
Report No: M-462781-01-1 
Document No: M-462781-01-1 
Guidelines: None 
GLP: No, published study 
Justification: New data / guideline requirement:  

Literature review 
Classification: b) supplementary information (EFSA Journal 2011; 9(2):2092) 

 
Executive Summary 
 
The trifloxystrobin degradation products CGA 321113, NOA 413161 and NOA 413163 were 
determined in 58 groundwater and surface water samples by a multimethod comprising 150 pesticide 
degradation products in total.  
 
The detected concentrations of CGA 321113, NOA 413161 and NOA 413163 were always below the 
European Union drinking water and groundwater limit of 0.1 µg/L, whereas NOA 413161 was the 
most frequently detected trifloxystrobin degradation product compared to CGA 321113 and 
NOA 413163.  
 
All detected pesticide degradation products were ranked separately in groundwater and surface water 
according to their concentration and frequency of detection. NOA 413161 was on rank 7 in 
groundwater but NOA 413161 is assessed as non-relevant for drinking water. 
 

I.  MATERIALS AND METHODS 
 
A.  MATERIALS 
 
1.  Standards 
CGA 321113, NOA 413161 and NOA 413163 were provided by Bayer and were of certified quality.  
 
2.  Test Waters 
58 water samples in total were used, 42 groundwater and 16 surface water samples. Samples of 
groundwater and surface water were received from the State Institute for Environment, Measurements 
and Nature Conservation Baden-Wuerttemberg (Karlsruhe, Germany) and the State Institute for 
Nature, Environment and Consumer Protection North Rhine Westfalia (Duesseldorf, Germany) in 
October 2009. A part of the groundwater wells were selected based on the previous determination of 
pesticide degradation products. Additionally samples of surface runoff from impervious urban areas 
were received from Berliner Wasser-Betriebe (Berlin, Germany).  
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B.  STUDY DESIGN 
 
1.  Sampling 
All samples were transported and kept cooled (approx. 7 °C). 
 
2.  Analytical Procedures 
A multimethod was developed for the determination of 150 pesticide degradation products in 
groundwater and surface water by HPLC-MS/MS, including the trifloxystrobin degradation products 
CGA 321113, NOA 413161 and NOA 413163. Water samples were filtered and directly analysed by 
reversed phase HPLC-MS/MS in multiple reaction monitoring mode using standard addition at two 
concentration levels and matrix-matched three-point calibration curves. The method was validated 
using ultrapure water and drinking water as surrogate matrix. The lower limits of calibration in 
drinking water were 0.01 µg/L for CGA 321113 and 0.025 µg/L for NOA 413161 and NOA 413163. 
The limits of quantitation in ultrapure water were 0.01 µg/L for CGA 321113, NOA 413161 and 
NOA 413163. 
 

II.  RESULTS AND DISCUSSION 
 
A. DATA 
 
Table 7.5- 1: Summary of the concentration data obtained from 58 samples of 

groundwater and surface water (expressed in µg/L) 

Compound No of Detections 25th Percentile 50th Percentile 75th Percentile 
CGA 321113 2 0.000 0.001 - 
NOA 413161 39 0.001 0.003 0.045 
NOA 413163 12 0.002 0.008 0.012 

 
B. FINDINGS 
 
The detected concentrations of CGA 321113, NOA 413161 and NOA 413163 were always below the 
European Union drinking water and groundwater limit of 0.1 µg/L, whereas NOA 413161 was the 
most frequently detected trifloxystrobin degradation product compared to CGA 321113 and 
NOA 413163.  
 
All detected pesticide degradation products were ranked separately in groundwater and surface water 
according to their concentration and frequency of detection. NOA 413161 was on rank 7 in 
groundwater but NOA 413161 is assessed as non-relevant for drinking water. 
 

III.  CONCLUSIONS 
 
The detected concentrations of the major trifloxystrobin degradation products CGA 321113, 
NOA 413161 and NOA 413163 in groundwater and surface water were always below the European 
Union drinking water and groundwater limit of 0.1 µg/L. 
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Report: KCA 7.5 /02; Pp゜?aえf, C.; jjf8みb$§, E.; U45?nccija!, B.; ä:Bjä, A.; W?
・o:5, R.; j:c/れ/, M.; 2010 

Title: Temporal variations of concentrations of currently used pesticides in the 
atmosphere of Strasbourg, France 

Report No: M-457521-01-1 
Document No: M-457521-01-1 
Guidelines: None 
GLP: No, published study 
Justification: New data / guideline requirement:  

Literature review 
Classification: b) supplementary information (EFSA Journal 2011;9(2):2092) 

Executive Summary 
 
Trifloxystrobin was determined in atmospheric samples collected in Strasbourg, France, between April 
17th and May 29th, 2007, by a multimethod comprising 71 pesticides in total.  
 
The detected concentrations of trifloxystrobin ranged from 0.49 to 4.58 ng/m3 with an average of 
2.62 ng/m3. Trifloxystrobin was mostly present in the gas phase with a gas-particle distribution of 
approximately 60:40. 
 
Trifloxystrobin showed a statistically significant increase of its concentration in air with rising 
temperature (r = 0.69) and its high average concentrations suggest that it was applied during or just 
before the sampling period. This correlation indicates that trifloxystrobin volatilises from surfaces and 
that this volatilisation is strongly influenced by temperature. 
 

I.  MATERIALS AND METHODS 
 
A.  MATERIALS 
 
1.  Standards 
Trifloxystrobin and tecnazen, which was used as internal standard, were of certified quality (purity 
> 98%). 
 
2.  Test Site 
Air samples were collected in Strasbourg with a highvolume sampler, which was placed in the 
botanical garden of Strasbourg University, approximately 0.5 km from the town centre, 2 km from 
industrial zones and about 5 km from the first exploitation of high maize and cereal crops. 
Trifloxystrobin was not used in the botanical garden. 
 
B.  STUDY DESIGN 
 
1.  Experimental Conditions 
A high volume sampler collected simultaneously particulate and gaseous samples on 30 cm (diameter) 
glass fibre filters and 20g XAD-2 resin, a copolymer of styrene/divinylbenzene and macroporous 
acrylic ester, at a flow rate of 9.96 L/min. 
 
2.  Sampling 
Air samples were collected at 10 sampling intervals for 48 hour periods on average between April 17th 
and May 29th, 2007. After sampling, filters and resins were stored in the dark at -20 °C for a maximum 
of 4 days until extraction 
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3.  Analytical Procedures 
Prior to sampling, the glass fibre filters and the XAD-2 resin were Soxhlet-cleaned for 24 hours with 
n-hexane/CH2Cl2 1/1 and dried. After drying, they were individually wrapped in clean plastic bags or 
aluminium foil, and stored in the dark at -20 °C.  
 
The extraction of the pesticides from the filters and the resin was done separately by Soxhlet 
extraction for 20 hours with n-hexane/CH2Cl2 1/1. After extraction, the solvents were concentrated to 
approximately 1 mL in a rotary evaporator at 40 °C, and spiked with tecnazen, which was used as 
internal standard.  
 
A multimethod was developed for the determination of 71 pesticides in air by GC-MS/MS or 
GC-ECD, including trifloxystrobin. Intraday and interday accuracies and variabilities were determined 
by spiking blank filters and resin samples with two different concentrations. The analysis has been 
performed on samples of particulate and gaseous phases, respectively. The results of both phases were 
combined to obtain the concentration found in the total atmosphere. The limit of detection in air was 
approximately 100 pg/m3 for trifloxystrobin. 
 

II.  RESULTS AND DISCUSSION 
 
A. DATA 
 
Table 7.5- 2: Summary of the concentration data obtained in 10 air samples (expressed 

in ng/m3) 

Compound No of Detections Range Average ± 95% CI 1 
trifloxystrobin 10 0.49 to 4.58 2.62 ± 1.44 

CI: confidence interval 
1  Average and CI were calculated from the arithmetic mean and standard deviation 

of samples with concentration superior to the LOD. 
 
B. FINDINGS 
 
The detected concentrations of trifloxystrobin ranged from 0.49 to 4.58 ng/m3 with an average of 
2.62 ng/m3. Trifloxystrobin was mostly present in the gas phase with a gas-particle distribution of 
approximately 60:40. 
 
Trifloxystrobin showed a statistically significant increase of its concentration in air with rising 
temperature (r = 0.69) and its high average concentrations suggest that it was applied during or just 
before the sampling period. This correlation indicates that trifloxystrobin volatilises from surfaces and 
that this volatilisation is strongly influenced by temperature. 
 

III.  CONCLUSIONS 
 
The detected concentrations of trifloxystrobin in air were very low and therefore of no toxicological or 
ecotoxicological relevance. 
 
The distribution between gas and particle phase and therefore the suggested volatilisation of 
trifloxystrobin from surfaces is questionable due to the study design, which is overestimating the gas 
phase concentrations (e.g. sampling of aerosols from spraying as false-positive indication for 
volatilisation or artificial extraction of particles during the sampling period of 48 hours due to the high 
volume sampler), and because the vapour pressure of trifloxystrobin is < 10-5 Pa (see 
section CA 7.3.2).  
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